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6 IIpeauciioBue Kk TeMe

lNMpeoucnoBue Kk Teme

CoOpanne  kuur  noj  obmmMm  HazpaHuem  «Hauana
3(UPOIMHAMUYECKOr0 €CTECTBO3HAHUS» BKIIIOYAET B ce0sl 5 KHHUT:

Kawnra 1: Metoponorudueckuii Kpu3uc COBpeMEHHON
TEOPETUUECKOU (PU3UKH.

Kuura 2: 4.1 Merononorus 3pupoarMHaMUKK 1 cBoiicTBa 3¢dupa;
Y.2. 3duponmHaMuieckre OCHOBBI CTPOSHHS BElIeCTRA.

Kuura 3: D¢dupoanHamuyeckre OCHOBbI KOCMOJIOTHUH U
KOCMOT'OHHHU.

Knura 4:Y.1. DdupoauHamuydeckue OCHOBBI 3JIEKTPOMArHUTHBIX
SIBIICHUM,
UY.2. 3duponnHaMruieckre OCHOBBI ONTHUECKUX
SIBJICHUH.

Kuura 5. IlepBbie a¢puponrHaMuyeckure SKCEpUMEHTHI U
TEXHOJIOTHH.

Hacrosimme «Hauvana 3¢upoIHaAMHUUECKOrO €CTeCTBO3HAHUS»
MOCBSILLCHbI aHAIIU3Y COCTOSIHUS COBPEMEHHOTO eCTECTBO3HaHM,
KPUTHKE CIIOXKMBILCWCS 3a TMOCJEHEee CTOJNICTHE METOAOJOTUH
(dyHIaMeHTa bHOM HayKH, 3aBe/lleil ee B TYNHK, U PEKOMEHAALUSIM
MO pa3BUTHIO ©CTECTBEHHBIX HayK Ha NyTIX JajibHeiiiero
yriiyOJieHHs! B CTPOSHHE MaTepHH.

[Mpoucmenmias B XX Beke nuddepeHumanus Hayk mnpuBena K
noTepe NpeacTaBlIeHUH O €IMHCTBE MPUPOIbI, YTO CaMbIM MaryOHbIM
00pa3oM cKa3anoch Ha COCTOSIHUM Ka)KIOM 4acTHOI o0JlacTH HayKH, a
TaK)Ke Ha BCEM €CTeCTBO3HAHHUH.

IMocTynaTHBHBIN W aKCHOMAaTHYECKUHA METO/Ibl, YKOPEHHBILIHECS B
BeQyllled 00JacTM ecTeCTBO3HAHUS — TeOpeTH4ecKoil (usuke,
NPUBEITH K MPEANOYTEHHIO (PeHOMEHOJIOTHH, T.€. BHELIHErO ONMHUCaHHs
SBJICHUI B yuepOd NMOHMMaHHMIO MX (U3UUECKOW CYIIHOCTH M, Kak
CIIeICTBHE, K TIOTepe TNPEICTAaBICHUH O CYLIHOCTH peabHbIX
NpUPOAHBIX MpoueccoB. [llMpoko pacmpocTpaHHIOCh MHEHHE O
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BO3MOXKHOCTH M3YyY€HHs PeasIbHbIX MPUPOAHBIX SIBJIECHHMI C MOMOLLBIO
abcTpakTHOH MaTeMaTHKM, XOTsl MaTeMaThKa eCTb BCEro JIMILb
JIOTWKA, pa3BHUBAKOLlas Te€ TMOJOXKEHMs, KOTOpble TMOJIOKEHbl B €e
ocHOBaHus. «Marepus ucuessia, OCTaJUChb OJHU YPaBHEHHUS», Tak
oxapaktepuzoBai B.M.JIeHUH cocTOsiHME €CTeCTBO3HAHUSI Ha Hayajo
XX cToserusi, HO 3Ta XapaKTEePUCTHKA [MOJHOCTHIO CIpaBelIMBa U
IUTsl COCTOSIHUSI €CTeCTBO3HaHMs Ha Havyao XXI Beka.

OcHoBOl ecTecTBO3HaHMWS Bcerga Obiia (u3vka, a OCHOBOWM
¢usnkn — ee Teopus. Ho yxxe B XX cronetnn ¢uszndeckas Teopus
nepectaja OTpakaTb 3aKOHbl TNPUPOABI, a HWHTEPEChl YUYEHbBIX-
TEOPETUKOB pa3olIIMCh C HWHTepecaMu MPHUKIAJHUKOB, Mepen
KOTOPBIMM >KH3Hb TIOCTABUJIa CEPHIO JKU3HEHHO BaXKHBIX MPOo0OIIeM.

CerogHs MNpUKIaJHUKA HE MOrYT BOCHOJb30BATHCA IUIOAAMHU
pa3BUTHSl Tak Ha3bIBAEMOM «pyHIAMEHTAJIbHOW HAayKH» MOCKOJBbKY
3Ta «HayKa» I[OJIHOCTbIO OTOpBajlaChb OT pPEealbHOCTH, HE HECeT
HUKaKMX HOBBIX 3HAaHUH O MPUPOJAE M MO3TOMY HE MpPEeACTaBjseT
coboii aBpucTHdeckoil ueHHocTH. Jlanee mnoAOOHOE MOJOXKEHUE
HETepNUMO, M O5TO OOCTOSTENBCTBO SBWIOCH TMOOYAWUTEIbHBIM
MOTMBOM JJISl TIONBITOK HCIPAaBJIEHUs CJOXKMBLUEHCS CHUTyaLUH B
Hayke. [Ipennaraemas pabora siBisieTcss OMHON M3 TaKMX MOMBITOK.

B ocHoBe Bcex paccMaTpuBaeMbIX B HacTosleid pabote
HamnpaB/ieHUH  €CTeCTBO3HAHWA  JIGKUT  [PEACTaBIEHHE O
CYLIECTBOBAaHWM B TMpUpPOJE €IWHOW MaTepuaJbHOW cpeabl —
ra3onofo0Horo 3¢gupa, 3anoaHs;OILIEro Bce MUPOBOE MPOCTPAHCTBO U
SIBJISIOLIEroCs CTPOMTEIbHBIM MaTepHUalioM Ui BCeX BUAOB M (OpM
BEILIECTBA, IBWKEHUS H(Upa COCTABIAIOT CYIIHOCTh BCEX BHIOB
(buznuecKkrx B3aUMOCHCTBUM.

Ucnonb3oBanne mnpexacraBieHuii o0 3¢uUpe OTKpbIBaeT Mepen
HAayKOM M OOIIEeCTBEHHbIM MPOM3BOACTBOM HOBBIE TOPHU3OHTHI,
KOTOpbIe MOTYT MOMOYb B PELIEHWHM MHOTMX HACYLIHBIX MPobJjieM, OT
KOTOpPBIX 3aBUCUT BBDKMBAEMOCTD YEJIOBEUECTBA.
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Iloceawaemca 100-nemuto co onsa évixooa 6
céem kHueu B .U Jlenuna «Mamepuanusm u
IMARUPUOKD UMUUUIM.

Beeoenue
I'naBHas 0053aHHOCTb YUYEHOTO HE B TOM, YTOOBI MBITATHCS
JOKa3aThb HeHOl"peIHI/IMOCTL CBOUX MHCHI/II7[, a B TOM, ‘ITO6LI
BcCermaa 6I>ITL TOTOBBIM OTKa3aTbCA OT BCAKOTO BO33peHI/Iﬂ,
MPECTABISIIOIIET0Cs HEJIOKa3aHHbBIM, OT BCSKOTO OTIBITA,
OKa3bIBAIOIIETOCS OUTUOOYHBIM.
Mapcenen bepmio

B mae 1909r. peinia B ceet kuura B.U.Jlennna «Marepuanusm
U SMIUPHOKpUTHLI3M [1]. Pa3bopy 3Toii MHPOKO HU3BECTHOM pabOThI
NOCBsIIIeHa OOIMpHas nuTeparypa. HarmoMHUM HeKOTOpble MOJIOKe-
HWS, BbICKa3aHHbIe M 000cHOBaHHbIe B.M.JleHrHbIM B 3TOIi paboTe .

B konue 1910 — Hawyane 2010 BB. B €CTECTBO3HAHWM Havajlach
NO/IJTMHHAS PEBOJTIOLMSA: OB OTKPBITHI peHTreHoBckue y4uun (1885),
sBieHre panuoakTuBHOCTH (1896),31ekTpon (1987),pannit (1898)u
MHoroe zapyroe. Pa3BuThe Hayku Mmokaszajio OrpaHHuEHHBIH XapakTep
CYLIECTBOBABLICH /10 TeX Mop (u3nueckod kapTuHbl Mupa. Hauancs
MepecMOTp LENIoro psiia MOHSATUH, BbIPaOOTaHHBIX MPEXKHEH Kilacch-
YecKOW (PU3MKOM, MPEeACTaBUTENIM KOTOPOM, Kak MpaBUilo, CTOSUTM Ha
MO3ULIMAX CTUXHIHHOTO, HEOCO3HAHHOTO, YacTO MeTa(pu3nIecKoro Ma-
TepHaJIM3Ma, C TOYKH 3PEHHUsI KOTOPOTO HOBbIE (PU3HMUYECKHE OTKPBITHS
Kazajuch HeoObscHUMbIMU. Knaccuueckas ¢usmka vucxoauia u3 me-
TaU3NUECKOrO OTOXKICCTBICHUS] MATEPUH Kak Griocopckoil KaTero-
pHU C OTpe/ieIeHHBIMU TpeacTaBIeHus MU 00 ee cTpoennu. Korna xe
9TH MPECTaBICHUS! KOPEHHbIM 00pa3oM CTaiu MeHTbCs, PUIocodbl-
W/ICANUCTBI, a TaKkkKe OTAebHble (DU3UKH CTAIM FOBOPUTHL 00 <«wcues-
HOBEHHUU» MaTepHH, CTaJId JOKa3bIBaTh <«HECOCTOSTENLHOCTE» MaTe-
puanu3Ma, OTpULAaTh OOBbEKTUBHOE 3HAUYEHHE HAyUYHBIX TEOpHH, yc-
MaTpUBaTh 1IeJ1b HAYKH JIMIIb B ONMCAHUU SBJICHUH U T.I1.
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B.M.JIeHuH yka3piBas, 4TO BO3MOXKHOCTb UACAITUCTUYECKOIO TOJ-
KOBaHMSl HayuYHbIX OTKPBITMH COAEPKUTCA YK€ B CaMOM MpoLecce
MO3HaHUsI OOBEKTUBHOW pealbHOCTH, MOPOKAAETCS CaMUM IMporpec-
COM HayKH.

[IpoHukHOBEeHHE B MIyOMHBI aTOMa, MOMBITKU BBIACIUTh €ro 3ie-
MEHTapHble COCTABIISIOLIME YaCTH MPHUBEIN K YCUJICHHUIO POJIM MaTe-
MaTHKM B pa3BUTUU (QU3MUECKUX 3HAHUIA, YTO caMo Mo cebe ObLIo Mo-
JIOXKUTETIbHBIM siBleHHeM. OfiHaKo MaremaTh3auus (U3MKH, a TaKke
HEMOJIHOTA, OTHOCUTENbHOCTh HALUMX 3HAHUH B MEPUOJ KOPEHHOIo
M3MEeHeHUs (PU3NYecKOi KapTUHBI MUpPa CIIOCOOCTBOBAJIM BO3HUKHO-
BEHHIO Kpu3uca (GPU3WKU U SIBUIUCH THOCEOJOrMYECKMMH HUCTOYHMKA-
MU «PU3NUECKOT0» UICATU3MA.

B ycnoBusix kpusucHoil cuTyauuu B (uU3MKEe HAeaIMCTHUECKas
(unocodus crenana MOMbITKY BHITECHUTH MAaTepHAIM3M U3 €CTECTBO-
3HaHMS, HaBs3aTh (U3MKE CBOE THOCEOJIOrMYecKoe OOBsSCHEHHEe HO-
BBbIX OTKPBITUH, IPUMHUPUTE HayKy W penuruio. [lo obpazHomy BbIpa-
skennto B.M.JleHnHa «...HOBas ¢u3MKa CBHUXHYJachb B HIEaM3M,
rJIaBHBIM 00pa3oM, MMEHHO MOTOMY, YTO (PU3MKHM HE 3HAIM JHAIeKTH-
KK,

Co BpeMeHM BBIXOJa B CBET JIGHUHCKOro TpyAa MPOULIO CTO JeT.
3a 3T0 Bpems peBoronus B ¢usnke Havyana 2010 B. ykpenuia cBOU
MO3ULIMK. TIOSBUJIMCH HOBBIE OOJIACTH HAyKH, JaBIIME cCaMble pa3HO-
o0pa3Hble TeOpeTHUECKHE U MPUKIaAHbIe pe3yibTaThl. OnHaKo B MO-
clielHUe AecATUIEeTHS HaMeTWIICS Craj B HapallMBaHWUM HOBBIX J1OC-
THKEHUH. DTO 00CTOATEILCTBO MOXKET OBITh B ONpPEETICHHOMN CTere-
HU OOBSICHEHO YTpaTod TeopeTudecKol (U3MKON BeAylled poiu mo
OTHOLLIEHHUIO K MpakTuke. Duznyeckas Teopusl okazalach HecrnocoO-
HOM, U 3Ta HECNOCOOHOCTb BCE YCHIIMBAeTCs, OKa3aTh ASHCTBEHHYIO
MOMOLb MPAKTUKE B PELUEHWH BO3HHUKIIMX HOBBIX HEOTIOXKHBIX 3a-
Jla4, KOTOopble BBIABUHYJIA JKHU3Hb. M 3TO He ciyuaiiHo, Tak Kak Teope-
TUYECKHE W3bICKaHMs, MPOBOAMMbBIE (UIMKAMHU-TEOPETHKAMHU, BCE
Oosnblie OTPBIBAIOTCS OT €HCTBUTEILHOCTH, IPUYEM CaM 3TOT OTpPbIB
CTajl MOYMTATECS 32 HEKOTOPYIO A00JeCTh, HAY4YHYIO cMenocTb. Lle-
b0 U3MKKM ObUIO OOBSBIEHO co3faHue <«Oe3yMHBIX HIEH», T. €.
yael, MaKCUMaJbHO OTOPBAHHBIX OT PEaJIbHOCTH, a ITeHepalbHOU 3a-
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naveli oOBSBIEHO He MO3HAHWE 3aKOHOB M YCTPOHCTBA MPHUPOMBI, a
coznanve TBO — Teopuu Benukoro O6wenuHenus, T. e. GpopmaiibHO-
ro (1axke He CYIIHOCTHOTO) OOBEAMHEHUS B €MHON TEOPUH YeThIpeX
(hyHIaMeHTaTbHBIX B3aUMOAEHCTBHUI — CUIIBHOTO U ¢J1a00ro SAePHBIX,
3NIEKTPOMAarHUTHOTO M TpaBUTAaLMOHHOTO. Du3nka (akTH4ecKH mpe-
BpaTWJlach B HEKMH pas3ziesl MaTeMaTUKW, CBOOOAHO ONMEpUpYIOLIMI
abCTpakTHBIMU TOHSATHSAMH — MHOXXECTBEHHOCTBIO pa3MepHOCTeH
MPOCTPAHCTBA, MHOXKECTBEHHOCTBIO Pa3MEPHOCTEH BPeMEHH, MHOXKe-
CTBEHHOCTbIO BcesnleHHbIX, BCEBO3MOMXKHBIMU «KPUBU3HAMMU» U <«IHC-
KPETHOCTSAMM» MPOCTPAHCTBA M BPEMEHUM W MHOTMMH APYTHMH, HE
MMEIOIIMMH HHUKAaKOro OTHOLIEHHWsS HHU K pealbHOW MpHUpoAe, HH K
IUAJIEKTUYECKOMY MaTepuain3my.

Uro xe mociyKuno (puiocopckoid OCHOBOW TaKOro MONOXKEHUS?
CeroaHss MOXKHO YTBEp)KAaTh, uTO (hrUnocockoii OCHOBOM KpH3Hca
¢usnkn B koHue XIX — Hawane XX croneruil siBUiach NOrMaThy-
HOCTh (PM3MYECKON TEOPHH, TaK HA3bIBAEMOMW «KJIaCCUYECKO» (usu-
k. OHa (eTUIIn3upoBaia HECKOJIBKO «XOPOLIO M3YYEHHBIX» <GaKo-
HOB>» MPHUPOJIbl U CTAHOBMJIACH B TYIMK BCAKHUHN pa3, KOTZa 3TH <«3aKo-
HbID» MPUBOAMIM K SIBHBIM HECOOOPAa3HOCTAM WM, KaK WX MPUHSTO
Ha3bIBaTh, MapagokcaM. OHa He cTaBuia nepen coOoii 3a1aun MOHATh
BHYTPEHHIOIO CYLIHOCTb (PM3MYECKHX SIBICHHWI, a OrpaHU4YMBanach
BHELIHUM MX OmnucaHueM, (peHoMeHonorueid. OHa He cTaBWia mepen
co0oii 3a7auu BBISICHEHHUS! CTPYKTYP MaTepuy Ha rITyOMHHBIX YPOBHSX
opraHuzalmy. OTO HEW30EXKHO BeJI0 K MOBEPXHOCTHOMY MOHUMAHHIO
SIBJICHHUH, HE TOTOBWJIO €€ K BOCTIPUATHIO HOBBIX (DAKTOB, MOSIBICHHE
KOTOPBIX BCEra OKa3bIBAJOCh Ul HEe MOJHON HEOXHIAaHHOCTHIO.
Ho, rnaBHoe, y Hee He OBUIO METOJOJIOTHYECKOM 0a3bl, GUI0CcOPCKOi
o01iell OCHOBBI, YETKOTO MOHWMAaHHUs TOTO, YTO BCS MIPUPOAA €CTh CO-
BOKYITHOCTb T€JI U SIBJICHUH ABMXKYLLEHCS caMOOpraHu3ymolleics ma-
Tepud. Hukto He copMynupoBai moaxoaa K BceoOnM GU3NUECKUM
WHBapUaHTaM, T.e. KaTeropusM, MPUCYLIMM BCEM TeJlaM U SIBIICHUSM,
KOTOpbIe B CHJIy CBOEH BCEOOLIHOCTH HE MOAJIEXKAT HUKAKUM Mpeod-
pasoBaHUsIM.

W HaobopoT, BceM KOHKPETHBIM SBJICHHUSM M 3aKOHOMEPHOCTSIM,
MOJIYYEHHBIM M3 KOHKPETHBIX YCJIOBMH, MpHUIABajCs XapakTep Bce-
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OOIIHOCTH, TEM CaMbIM, UCKJIOYAJIaCh caMa BO3MOKHOCTb UX KOPPEK-
THPOBKH. 3akoH TsAroTeHus: HpiotoHa — «Bcemupnslii», Hayana tep-
MOJMUHAMUKH — BCeoOllue, ypaBHEHUs SIeKTPOAMHAaMUKN MakcBesia
— 9T0 alcofioTHas HMCTUMHA. A yX MOATBEPKICHHE BbIABHHYTOTO
npeAcKa3aHusl Kakoro-HUOy1b YaCTHOTO SIBJIEHUS! U BOBCE J€JIaJI0 3TH
«3aKOHBI» HEMPEePeKaeMbIMH.

Mexny TeM, Jiro0oe (GOpMyJIbHOE BbIpaXKEHUE JIFOOBIX SBJICHUMN
€CTb B JIy4llleM CJy4ae BCEro JIMIIb NepBOe JIMHEHHOe NPpUOIMKEeHHe
K TOMY, YTO CYILLECTBYET Ha CaMOM JieJie, 1a U TO TOJIBKO B YacTH IO-
CTaBJICHHOW LIeJM HccleqoBaHus. YTIyOlieHHe B CYLIHOCTH SIBJICHHUS
Hen30eKHO BBISIBUT €ro HeJMHEWHOCTb, a MOCTAaHOBKA APYroil Leiu
NPOCTO MPHUBEET K MHOM (POpMe OMMCAHUS ITOTO SBICHHUS.

Takum 00pa3om, UMEHHO HMIeIUCTUYECKHI TOAX0 K pa3paboTke
(u3nveckux Teopui mpegonpenenus Kpusuc Qu3vku koHua 19To
cronetusi. Ho BMecTO M3MeHeHns caMOi CyIITHOCTH METO0JIOTHN (H-
3MKM TOLIJIM MO JanbHEeHIeMy MyTH a0CcTparupoBaHusi OT AEHCTBU-
TEJILHOCTH MyTeM BBOZA MOCTYJIATOB, T.€. MOJOKEHH, CHOpMYyIUpO-
BAaHHbBIX Ha OCHOBE «T€HHAJIbHBIX JAOTAA0K» U OecnpenesibHO pacipo-
CTpaHseMbIX Ha BeCb MUpP U Ha Bce sBieHus. U 31eck ocobyro poiib
ceirpanu Teopust oTHocuTenbHOCTH A.DHHINTEHa M KBaHTOBas Me-
XaHHKa.

B.U.JlennH ykazan B cBoeit pabote, 4TO «cOBpeMeHHas (PU3NKa
JeXHUT B pofax. OHa pokaaeT aualleKTHYecKUil MaTtepuanusm. Poasl
Oone3HeHHble. Kpome >KMBOro M HM3HECMOCOOHOTO CYyILECTBa OHHU
Jal0T HeM30€KHO HEKOTOpble MEpTBBbIE MPOAYKTHI, Koe-Kakue oTOpo-
Cbl, MOJIXKAIKME OTIPaBKE B IMOMelleHus A HeuuctoT. K uncmy
9TUX OTOPOCOB OTHOCHUTCSl BeCh (PM3MUYECKUN MIeaTu3M, BCS OMIUPH-
okpuTHueckas (uiocodus BMecTe C 3MIUPUOCUMBOIM3MOM, SMIIH-
PUOMOHHU3MOM H T. I1.%.

®usnka koHua 1910 u Havama 2010 BB. U3MEHHUIA CBOIO METO-
JOJIOTHIO. YK€ HEKOTOpbIe yUueHble, HanpuMep, GpaHLy3cKUi YUeHbIH
A.Peii, B koHle 1970 B. ObUIM KpaiiHe 00ECTIOKOCHBI <3aBOEBAaHHEM
(U3MKK AyXOM MaTeMaTHUKH», 4TO 4eTKo chopmynuposan B.W.Jlennn
B cBOeii pabore: «Marepus rcyesia, OCTaIuCh OAHU YPaBHEHHS.
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HimeHHO B 5TO Bpemst 00BSIBUIIMCH MOCTYJIAThI, KaK HEKOTOPBIE yT-
BeP KJCHUS, KOTOpOe JOJDKHBI MPUHUMATHCS Ha Bepy M pacmpocTpa-
HATbCs OecrpeneNbHO, U 9Ta ByJbrapHas WaeanucTHyecKas MeTol0-
JIOTHS PacMpOCTPAHUIIACH TIOBCEMECTHO.

K Gonbmomy cokaneHuio, Bce 3TO COXPaHWIOCh W 3HAYUTEITHEHO
pacupuiioch K kKoHity 2010 cronerus. Poapl ¢pusukoii nuanexTuye-
CKOro MaTepuaiu3Mma SIBHO 3aTSHYJIUCh. DU3MUECKUil uaeannsM, M-
MUPUOKPUTUIIN3M, BCE OTOPOCHI «OOJIE3HEHHBIX POJIOB (DHU3MKU», O
KOTopbIx npenynpexxaan B.M.JIeHuH, pacuBeayd MbIIUHBIM LBETOM.
MoykHO yTBepKaaTh, UTO Bce KpuTHyeckue 3amevanus B.M.JIennna B
aapec TeopeTnueckoi puznkn koHua 1910 —navana 2010 BB. B MoJi-
HOI Mepe COXpaHWIM CBOE 3Ha4YeHHe M MO OTHOIICHHIO K COBPEMEH-
HOW TeopeThuieckoil Gpusnke — puzrke Bropoii nonoBuHsl 2010 — Ha-
yana 2110 BB.

CeroaHs MOJKHO C YBEPEHHOCTBIO CKa3aTh, 4TO (hU3MKa, SBIISIO-
masicss OCHOBOW BCErO €CTECTBO3HAHMS, HAXOAMTCS B TITyOOKOM KpH-
3uce. DTOT KPU3HUC MPOSIBISETCS B TOM, YTO HOBBIX (PU3HUYECKHUX OT-
KPBITHI CTAaHOBUTCS BCE MEHBILE, YTO MCCIEIOBAaHUS TPeOYIOT BIIO-
JKEHUsI Bce OONBLIMX CPEACTB MpPU BCe MEHBIIMX pe3yibrarax. Ho
rjaBHOE 3TO TO, YTO (U3MUECKas TEOpPHs OKa3bIBaeT BCE MEHBIIYIO
MOMOLb MPHUKJIAAHBIM HaMpaBleHUSIM B pPELIEHUH MMM HACYIIHBIX
3a1a4. M 3T0, KOHEUHO, CBSI3aHO ¢ TOW METOJI0NorHel, KOTopyro ¢Gu-
3MKa MpuMeHsieT ¢ koHua 1910 Beka mo ceii geHs. [lopouHocTs MeTO-
JOJIOTHH 3aKIIlo4aeTcss B BBIABM)KEHHM (PU3MKAMH-TEOpPETHKAMHU Ha-
JTyMaHHBIX TIOCTYJIATOB U «TIPUHLIMIIOB» M MOJATOHKE MO/ HUX (paKTOB:
TO, YTO COOTBETCTBYET IOCTYJIaTaM M <IIPUHLMIAM», IPU3HAETCS 3a
UCTHHY, YTO HE COOTBETCTBYeT — oTMmeraercs. [Ipumepom sBisiercs
MO30pHAas UCTOPHsI ¢ 9UPHBIM BETPOM, KOTOPBIH ObLT OOHAapYKEH, HO
(U3HMKM ero «He MPU3HAIM», STUM COBEPLIMINM HAYYHbIH MOAJIOT U BCe
€CTEeCTBO3HAaHWE MOCTaBUJIM C HOT Ha rojoBy. He ¢usuueckue uccne-
JOBaHUsl, a MATEMaTUUYECKHE FOJIOBOJIOMKH CTaNM AJIsl HUX TJIaBHBIMH.

Ceronnsa B (u3vke MPOM30LLIO TO XKE caMoe, YTO M B (H3HKe
koHIa 19+0 B., ¥ ceropHsAUIHeH (UIMKOH MOBTOPSIETCS Ta ke METO-
Jojoruyeckas ownoka, uyto u ¢puszukamu koHua 191o cronerus: ma-
TepHsi OTOKAECTBIISIETCS ¢ OINpeAeIeHHbIMU ee (popMamMH, KOTOPBIMH
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Ha CaMOM JieJie BOBCE HE MCHUEepITbIBAeTCS €€ CYIIHOCTb. [Ipumepom
CITy’KHT BCSI UICTOPHSI OTKPBITHS HEWTPUHO, Koraa nedekt macc, oOHa-
PYKEHHBIH MPHU HEKOTOPBIX SACPHBIX peakUMsx, CTal MOATOHATbCA
MOJ| CYLIECTBYIOLIYIO TMapagurMy. pa3 macca mporana, 3HauuT, OHa
ynerena ¢ yactuneid. M ¢ Tex mop MHOrOYMCIIeHHbIE YCHIIMS Harpas-
JIeHbl Ha TTOMCKH ATOW MPUAYMaHHOM YacCTHIIBI, XOTS 3TO «IapagoKe»
MOYET UMETh M COBEPLLEHHO MHOE pellIeHHE.

Takum oOpa3oM, (usnveckas «reopusi» BHOBb YBS3Jia B HIean3-
M€ M TBITAeTCsl BECb MHOr0OOpa3HbIl SKCIIepUMEHTAIbHBIN MaTepuat
MOJOrHATh MO/ HayMaHHbIe TpeAcTaBleHus 00 ycTpoiicTBe Mupa, He
CTECHSISICh MPU 3TOM MPSIMBIX IOATACOBOK [2].

CeroaHs BBISICHEHO, UTO PSJ OIBITHBIX AaHHBIX, MOIyYEHHBIX CO-
JUIHBIMU HCCIIEIOBATENSIMH, UCTONKOBAH HEBEPHO, Halpumep, mpe-
cnoBytoe «KpacHoe cMelleHHe» CIEKTPOB alleKMX TalakTHK, YTO
00paboTka pe3ynbTaToB HEKOTOPHIX SKCMEPUMEHTOB MPOBE/IEHa He-
KOPPeKTHO, HampuMep, W3MepeHHe OTKIIOHEeHHH cBeTa 3Be3/ BOIM3H
ConHua, a Takke HEKOTOpbIe IpyTHe.

OTcrofa CTaHOBUTCS TOHITHOM POJIb MaTepUATMCTUYECKOH METO-
JI0JIOTHH B (hU3UUECKO Teopun: Oe3 Takoil MeTomonoruu Gpusmka oo-
peueHa Ha NMopa)keHue, OHa Bce Jaliblie OyAeT OTXOAUTh OT peanbHOM
NpUpPOAbI, B HEH Bce yalle OyayT BO3HUKATh MapaJoKChl U HEYBSI3KH,
pelaemMble 3a CUeT «TIepeHOPMHUPOBOK», T. €. 32 CHET MPOCTOH 3aMEHBI
napamMeTpoB «TEOPUU» MO/ MONTyUYeHHbIE U3 OMBITOB pe3ynbTarhl. Ta-
Kas (puzrueckas «Teopusi» HUKOMY He OyJIeT Hy KHa.

CeroaHs mepes] €CTeCTBO3HAaHUEM U, TIPEKAe BCero, nepea pusm-
KOW CTOSIT /IBe 3a7ayM: PEeBU3Ms MPOHIEHHOTO MyTH M OMNpeiesieHne
HOBBIX HallpaBJeHUH pa3BUTHSI.

Ilepsan 3a0aua 3axkiovaercsi B TOM, YTO HEOOXOAUMO MPOBECTH
PEBU3UIO BCEr0 TEOPETHYECKOro Oaraxxa, HAaKOIUIEHHOTO eCTeCTBO-
3HaHUEM M, MPEXaAe Bcero, GU3UKON, OMpeaesinTb, YTO B COBPEMEH-
HOM €CTECTBO3HAHUH W, B TIEPBYIO ouepelb, B (PU3MKE MOTYHYEHO J10C-
TOBEPHOT0, YeMy MOKHO BEpHUTb, @ Y€MYy BEPHThb HEJIb3s, UTO TOJKHO
ObITh OTBeprHyTo. 60, He onpeneNMBIINCE C 3TUM, HENb3s IBUTAThCS
Janblie.
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Bmopasa 3a0aua 3axknro4yaeTcs B TOM, UTO, NPEKIE YEM JABUTATHCS
Jasplie, He0OXOAMMO BCEM OCHOBHBIM MaTe€pHUaJIbHBIM CTPYKTYpaM U
(u3nUecKUM SIBICHUSIM HaWTH (uU3MUecKoe ke, T. €. CYLIHOCTHOE
oObsicHeHre. Ho ans peleHus 9THX 3a/ad CHayajla HYXKHO CO3AaTh
COOTBETCTBYIOLLYIO MaTepUATMCTHUECKYIO METOAOJIOTHIO 0e3 MocTy-
JIaTOB, <TIPUHLIMIIOB» U MEPEHOPMHUPOBOK. ITa METOIOJOT s AOKHA
OMUPATHCS HAa MPUHLMITBL AUATEKTUYECKOro MaTeprainu3Ma C Yy4eToM,
pasymeercs, TOro myTH, KOTOpPOE MPOLIO €CTECTBO3HAHUE 3a MOCIIE-
Hee CTOoNeTHeE.

PasBurue duzuku no Havyana 20 B. npuAep;KUBAIOCH, B OCHOBHOM,
MaTepUaJIUCTUUECKOW METOIOJIOTMH: HAKOIUIEHHE OMBITHBIX JaHHBIX
MPUBOJIMIIO K HEOOXOAMMOCTH MHIAYKLMH — MEepexosia OT 4acTHOro K
obuieMy, 0000UIEHUIO ATHX AaHHBIX, a 3aTeM, B pe3yJibTaTe STOro
000011IeHHs MOSIBSIACH BOBMOKHOCTh JIeAYKLMH — MEpexoay OT 00-
IIero K YacTHOMY — (hOpMyJTMPOBAHMIO CIICICTBUIT IS ONpenesieHNs
HaIpaBJI€HUI HOBBIX HccienoBaHuid. I B TOM, U B Ipyrom ciyvae He-
00xoauMo ObLIO clieloBaTh OMpeAeneHHON Jorvke. TpyaHocTh 3a-
KJTIoYaIack B HAXOXKICHUHM o01Iel 6asbl, Kak ulsd Takoro o0o0IIeHus,
TaK U AJ1s NOCHEAYOLUIMX 1aroB, OJHaKO TPYAHOCTH, TaK WM MHaYe,
NpeooJIeBaIicCh, U JOrMKa UHAYKLMH, a 3aTeM M JeIyKLHUW HaxXOOu-
Jach, W 3aTeM, Mocjie COCTaBICHWH CUCTEMbl paHee pa3o0IIeHHbIX pe-
3yJIETATOB 3KCMEPUMEHTOB OMNpeAessUTMCh JajlbHEeHIINe HamnpaBieHUs
UCCclieIOBaHWH, MPEXKIIE BCEro, I 3aBEPLICHUS] CUCTEMBI.

Hctopus 3HaeT Hemasno MOJOKMUTENBHBIX MPUMEPOB YCHELIHOTO
NPUMEHEHUs] UHIYKTHBHO-/I€AyKTUBHOM soruku. B konme 19 B. ato
OBIJIO TIPOIEMOHCTPUPOBAHO, O KpaliHel Mepe, B ABYX KIIIOUEBBIX
obomactsax — Jhx.K.MakcBemiom B 00acTd BJIEKTPOTEXHUKH U
J.\.MeHnneneeBbiM B 00J1aCTH CTPOCHUS BEIICCTBA.

Makceenn mnpoussen obobuieHue pabotr 24 uccnenopareneit
(1873), pe3ysibTaToM 4ero crano OypHOE pa3BUTHE HE TOJBKO CaMOM
9NIEKTPOTEXHUKH, HO U PaJUOTEXHUKH, a B JaJIbHEHIIEM 3JIEKTPOHUKH
¥ psizia IpyruxX NPUIOKEHHH, Ka3ajaoch Obl, K JJIEKTPOTEXHUKE TPSIMO-
r0 OTHOIICHUS He MMEIOLIMX, HAallprMep, ONTHKH, aTOMHON (U3UKH U
HEKOTOPBIX JPYTHUX.
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MenneneeBbiM Oblia pazpaborana [lepuonuueckas Tabmuia sie-
menToB (1869)kak TeopeTnueckoe 06001IeHHE HAKOTUICHHOTO [0 He-
ro Marepuaia Mo CBOMCTBAM OTKPBITBIM K TOMY BpeMeHH 48 srieMeH-
TaM, Ha OCHOBaHMM Yero UM ObUIM Tpe/ICKa3aHbl CBOMCTBA BCEX TeX
2JIEMEHTOB, KOTOpbIE JTOJKHBI OBUTH 3aHATH CBOE MECTO B €ro Tablu-
e, HO Torja emie He ObUTM OTKPBITHI. Ho WMeHHO mociie co3fgaHus
[Neproanyeckoi cucTemMbl U ee OMyOIMKOBaHHUs HA4aJlOCh MacCOBOE M
OBICTPOE OTKPBITHE BCEX HEJOCTAIONIMX deMeHTOB. Cama ke Tabnuia
ObUla HCTOJNIb30BaHA HE TOJBKO XUMHKaMH, HO W (HUIUKaAMHU-
SJePUIMKAMH U MHOTUMH JPYTUMHU.

HayuHnasi MeTomosiorus, UCIoib30BaHHAs KilacCHYeckon (uznkoi
JI0 BHeJIpeHHs1 abCTPaKTHO-MATEMATUYECKUX TEOPUH — TEOPUH OTHO-
CUTEJILHOCTU DWHINTEWHA U KBAHTOBOW MEXaHWKH, ObLia OoJiee Tpo-
JOYKTHBHOMW, YeM COBpEMEHHAasi METOJ0JIOTHs, OCHOBaHHAsl Ha MOCTY-
JlaTax, aKCMOMax W MPO3PEHUSIX BETHUKUX MBICIHTENEH, MO3TOMY K
Hell Hy>KHO BO3BpaliaThesi. OTO OyAeT BO3BpaT K XOPOIIO CETrOjHS
3a0bITOI MaTepUATMCTHYECKONW METOIOJIOTHH.

He nomkHO ObITh COMHEHHS B TOM, 4TO pa3BuTHe (PU3MKH, Ha
MPUHIMIAX TUATIEKTHYECKOr0 MaTeprain3Ma, OKaKeTCsl KaueCTBEHHO
HOBBIM, TUIOJJOTBOPHBIM M OKaXeT OOJIBIIYIO TOMOILb B Pa3BUTHH
BCeX 00JacTell ecTeCTBO3HAHMS, a TaKKe MPUKIAIHUKAM B PElIeHUH
CTOSILIMX TMepe/i HUMU TIPoOIieM.
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naBa 1. O6wecTBeHHOE NPOU3BOACTBO U
ecTecTBO3HaHue

1.1. Ponb ecTecTBO3HaHUSA B OOWECTBEHHOM NpoO-
M3BoacTBe

UYenoBek sBISIETCS YaCTbIO HPUPOObL. [ TOro 4ToObI Cy1LeCTBO-
BaTb, €My HY>KHbl HpeOMembl ROMpPedIeHuA, OCHOBOH KOTOPBIX SIB-
JsieTcsd MpUpOAHOe chipbe. [ mpou3BoAcTBa MpeaAMeToB notpebdie-
HUS HYXKHBI opyous npouzeoocmea. Opyavs MPOU3BOJCTBA SBIIIOTCS
KOHEUYHBIM 3BEHOM H1e€XHO.102uii. T€XHOJIOrNN CO3Jal0TCs Ha OCHOBE
3HaAHWH TIPUPOJHBIX 3aKOHOB, ecmecmeo3Hanusa. Jlns Toro 4toObl
Npou3BOANUTE 3¢ QeKTUBHEE, JTIOAU BBIHY>KICHbI CO3AaBaTh OOLLECT-
BCHHOE MPOU3BOJCTBO C pasziesieHrem Tpyna [1].

MMpupoaa
Oo0wmecTBO \
EcTecTBO3HAHME €00cmeeHHuKuU > Tpeamersi
\\ mpyoauwuecsa < norpedaeHust
TexHo0ruM Opyaust npou3BOACTB;
(TexHmnka)

CTpyKTypa 00L1eCTBEHHOI0 NPOU3BOACTBA

[MpuposHbie pecypcbl, 3HaHUS O pecypcax M 3aKOHaX MPHPOJIbI,
TEXHOJIOTMH, OCHOBaHHbIC HA 3aKOHAX MPUPObI, OPYIHs POU3BOJICT-
Ba (TEXHHWKA), KaK 3BEHO TEXHOJIOTHii, M TpeMeThl MoTpeOIeHus, pa-
1M KOTOPBIX M CO3/1aHO BCE MPOM3BOJCTBO, @ TAKXKE y4aCTBYIOLIU BO
BCEX OTHX 3BEHbSX YEJIOBEK, €CTh 3JIEMEHThI OOLIECTBEHHOTO MPOMU3-
BOJICTBA [2].
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N3 cTpykTypbl OOIIECTBEHHOrO MPOWU3BOJACTBA BBITEKAIOT, IO
MEHbLUIEH Mepe, IBa CIeACTBUS!

1) He0OXOAMMOCTh MAaTEPHATUCTUYECKOTO MOAX0/a K pa3paboTke
Teopuii 00 ycTpoiicTBe npupoabl. [lockonabKy U3 Teopuid JOKHBI Bbl-
TeKaTb PEKOMEHJIALMU MO CO3JaHMIO CPEACTB MPOU3BOACTBA, BKIIIOYAs
TEXHOJIOTUM M OpYIusl IPOU3BOJCTBA, TEOPUH JOJIKHBI OTpaXkaThb pe-
anbHOE, a HE BBIJYMAHHOE C MOMOILIBIO MOCTYJIATOB, «TIPUHLIMIIOB» U
AKCHUOM YCTPOWCTBO MPUPOIBI;

2) sneMeHTaMHM OOLIECTBEHHOTO MPOM3BOJCTBA SIBISIOTCS He
TOJIBKO MPOM3BOJAUTENIbHBIE CHJIBI B BHUJE MPUPOAHBIX PECYpPCOB,
CpEJICTB MPOM3BOJCTBA U YEJIOBEKa, HEMMOCPEACTBEHHOIO HCITOJIHUTE-
JIsl IPOM3BOJICTBEHHBIX MPOLIECCOB, HO TAK)Ke U €CTeCTBO3HAHUE (3Ha-
HHE TPUPOJHBIX 3aKOHOB), TEXHOJIOTMM W, TJIABHOE, MpPEJAMETHI I0-
TpeOJieHus, paiu KOTOPBIX U OPraHU3yeTcs BCe MPOU3BOCTRO.

B npouecce npou3BoacTBa JIOAM BCTYNAOT B MPOU3BOACTBEHHbIE
OTHOILEHHMSI, CYIIHOCTh KOTOPBIX ompenensercss GopMamMu COOCTBEH-
HOCTH Ha 3JIEMEHTHI TPOU3BO/ICTBA.

C TOYKM 3peHHs TPOW3BOACTBEHHBIX OTHOLIEHWH B OOIIecTBe
CJIEAYeT BbIICIUTb ABE IPYIIIbI JIULL

— cOOCTBEHHUKOB 2JIEMEHTOB MPOM3BOJICTBA;

— TPYASLIMXCS, TaK MM MHAaYe YYacTBYIOLIMX B MpoLecce Mpou3-
BOJICTBA, HO HE SIBJISIOLIMXCS COOCTBEHHUKAMH 3JIEMEHTOB MPOU3BO/I-
CTBa.

He crenyer mytate pa3geneHue Tpyjaa, CBS3aHHOE CO CreLMaIH-
3amueit nmpodeccuit, 4TO OTHOCHUTCS K cdepe MPOU3BOAUTEIBHBIX CHII,
C paslelieHHeM TpyZa, CBI3aHHBIM C OTHOIIEHUSMH COOCTBEHHOCTH Ha
9JIEMEHTBI MPOU3BOJICTBA, YTO OTHOCUTCS K cpepe MpOor3BOACTBEHHBIX
oTHoweHud. Ecau mepBbiid TUN paszfenieHus Tpyda Mo npodeccusm
OyzaeT cyllecTBOBaTh BEYHO, TO BTOPOHM THI pa3lesieHUs Tpyda Mo
OTHOLIEHUIO K COOCTBEHHOCTH CO BPEMEHEM MOXET CYLIECTBEHHO
TpaHC(HOPMUPOBATHCA.

CoocmeeHHUKAMU >TIEMEHTOB TIPOU3BOACTBA (DaKTUUECKH SIBIIS-
I0TCS T€, B MHTEpecaxX KOTOPbIX OHM Hcnosb3yroTcs. Yaie Bcero Bina-
neHue oopmiisieTcs IOpUANYECKH, HO 3TO He 0053aTebHO.
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Tpyoawgumuca sBIAIOTCS BCE T€, KTO HEMOCPEACTBEHHO WJIM KOC-
BEHHO 3aHATHI MPOU3BOJUTENIEHBIM TPYAOM M CO3/IAIOT MPUOABOUHYIO
COOCTBEHHOCTb, CIOJIa XK€ OTHOCATCS OP2AHUZAMOPbI N YAPAGIAIO-
ujue, yroTHOMOYEHHbIe COOCTBEHHMKAMU CO3[aBaTh U OPraHW30BbI-
BaTh MPOW3BOJCTBO, a TAKXKE YINPABIATh CO3JAaHHBIM U OPraHU30BaH-
HBIM TIPOM3BOACTBOM. B mpHHIMIE 3TO Te e HaeMHble PabOTHUKH,
NOJTyYarolKe OT COOCTBEHHUKOB 3apabOTHYIO IUIaTy 3a CBOM TPYI.

Kak cnpasemyineo ormerws Mapke [3], pa3BuTHe npou3BOIH-
TEJTbHBIX CHJI Ha OTMPEIeNICHHOM 3Tare pa3BUTHs OOLIecTBa MPUBOIUT
K 00OCTPEHHIO MPOTHBOPEUHii B OOILECTBE, CBSI3aHHOE C HEpaBHOMEP-
HBIM pacrpejieieHHeM OOLIeCTBEHHOTo MPOIyKTa — MPEJMETOB I0-
TpeOJIeHUs] MLy JIIOJbMHU. JTa HEPaBHOMEPHOCTh 00yCIIOB/IeHA Ya-
CTHOW COOCTBEHHOCTBIO Ha OT/ENIbHBIC 3JIEMEHTBl OOILECTBEHHOTO
NPOU3BOJICTBA, YTO JAaeT BO3MOXKHOCTh YAaCTHBIM BJajesbliaM 3TOM
COOCTBEHHOCTH TpPHCBaMBaTh OOJIBIIYIO YacTh OOILIECTBEHHOTO MpO-
aykra. C TeueHHeM BPEMEHHU M TI0 Mepe pa3BUTHs MPOU3BOJCTBA 3T
YacTh CTAHOBUTCS Bce Oofiblle, U B 00LIeCTBE HapacTaeT KOH(IUKT-
Has CHUTyalusi, OOOCTPSIOTCS COLMabHbIE MPOTHUBOPEUHS M yCHITUBA-
10TCs TpeOoBaHMs Meperena COOCTBEHHOCTH B TOJIB3y BCEX HJIEHOB
obiectra. [IpoM3BOAUTENBHOCTD TPYAA B LEJIOM CHIDKACTCS, TOTOMY
YTO HEMOCPEICTBEHHBIC MCIIOJHHUTENN MPOU3BOJCTBA — TPYAsLIUECs
HE 3aWHTepecOoBaHbl B PAa3BUTHUH MPOM3BOJCTBA, OT KOTOPOTO OHU HE
noJTy4yaroT 3apaboTaHHOW MMM 4acTh. Bo3HMKaeT Kpu3WCHas cUTya-
Ms, ¥ eClid nepejena cOOCTBEHHOCTH B IMOJIb3Yy BCEro oO0llecTBa He
MPOUCXOUT, TO MPOUCXOINT COLMAIIBHBIM B3pbIB, LETbIO KOTOPOTO
SBIISETCS TIPOBE/IEHWE PEBONIOLMM ISl peanu3alyy TpeOoBaHuWil 1Mo
nepeneny codcTBeHHOCTH. [locie peBoMOLMH MPOU3BOACTBO CTaHO-
BUTca Oosiee 0000LIECTBICHHBIM, U IPOTUBOPEUMs Ha Bpems ocyabe-
BAlOT. A MOTOM, 10 Mepe AalbHEHIIero pa3BUTHs POU3BOIUTELHBIX
CHJI, BHOBb HapacTarOT MPOTHBOPEUMs, M BCE HAUMHACTCS CHavasIa.

Takum o6pa3om, HapacTaHHe TIPOTHBOPEUHii B OOLIECTBE CBA3AHO
C TeéM, UYTO COOCTBEHHOCTb Ha 3JIEMEHTHI MMPOU3BOJICTBA B OOIIECTBEH-
HOM TPOM3BOJICTBE HE SIBISETCS OOIIEHAPOIHOIA.

W3 W3105)KeHHOTO BHAHO, YTO MPUYUHOU KPU3UCOS, Pe2y]IAPHO
nompsacalOwux 00uiecmeo, A1Aemca npomueopedue Mexicoy yc-
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MAHOBUGIUMUCA U YCIAPESAIOWUMU NPOU3B0OCHIGEHHHIMU OM-
HOWEHUAMU U 8bIPOCHIUMU NPOU3BOOUMETbHOIMU CUTAMU.

OT0 yTBEp)KAaeT MapKCHU3M, U 3TO TaK U €CTb.

K coumanbHbIM peBOMIOLMAM MPUBOAUT HECOOTBETCTBHE MEMAY
YCTaHOBMBLIMMUCS B OOLIECTBE MPOU3BOIACTBEHHBIMU OTHOLIEHUSIMU
Y BBIPOCIUMMH MPOU3BOIUTEIbHBIMU CHJIAMH, KOTOPbIE CYLLECTBEHHO
OMpeAesstoTCs pa3BUTHEM HAayKH O TNPHUPOJE — €CTEeCTBO3HAHMA.
HImMeHHO pa3BHUTHE eCTeCTBO3HAaHUs, Ha 0a3e KOTOPOro pa3BHBAIOTCS
TEXHOJIOTUM W OpYIusl MPOU3BOJACTBA, T.€. CPEACTBA NMPOM3BOJICTBA,
MOArOTaBINBAET KOH(MIUKT MEKAY BHIPOCIIMMHU MPOU3BOAUTENbHBIMU
CWJIaMM M YCTapeBLUMMHU IMPOM3BOJACTBEHHBIMH OTHOLUEHHUSMH, T.C.
TOTOBHT COLIMAIIBHYIO PEeBOMIOLMIO. [109TOMY COOCTBEHHMKH CpeAcTB
NpPOU3BOACTBA, 3aMHTEPECOBAHHbIE B COXPAHEHUM YCTAHOBUBLUMXCS
MPOU3BOACTBEHHBIX OTHOLUEHHWH B 10 KOMMYHUCTHYECKUX (popMaLy-
X 0yoym coepacueamp pazeumue Hayku. Ho 310 BeeT K KOHcepBa-
LM yCTapeBarOIIUX TEXHOJIOIMH — TEXHOJIOTMYEeCKOMY KOHCEepBaTH3-
MY, UYTO B CBOIO ouepeb MPUBOAUT K UCUEPNAHHIO HE BO30OHOBIIsIE-
MBIX TIPUPOJIHBIX PECYpPCOB U HEM30EKHO BBI3BIBAET y3Ke MEXITY COO-
CTBEHHHKAMM CPEIICTB MPOW3BOJACTBA KOH(IMKTHI, B KOTOpPbIE OHU
BTATHBAIOT HAceNIeHUE LeJIbIX CTpaH U KOHTUHEHTOB.

BypHoe pa3BuTHe ecTecTBEHHBIX HAyK Ha paHHUX CTaJUAX Pa3BH-
tis Kanutannsma (18-19cronetns) oObICHIETCS TEM, YTO MOJyYEeHHE
npuObUIM OT MPOU3BOJCTBA HA 3TOM 3Tarle HEBO3MOXKHO Oe3 ero pac-
LIMPEHHSs, a 9TO TpeOyeT NepBoOUSPEAHOr0 pa3BUTHS €CTECTBEHHOHA-
YUHBIX HarpaBleHHd. Jlerpaganus Hayky B 11eJIOM U B OCOOEHHOCTH
€CTECTBEHHOHAYUYHbIX HalpaB/IeHUH Ha 3Tane Kpu3Krca Kanuraiu3Ma B
LIEJIOM CBSI3aHa C TeM, YTO KanUTAIMCTUYECKHUEe OTHOLUEHMs hcyepra-
Hbl, pa3BUTHE HAyKH OBICTpOW MPUOBLTM HE aeT, OTCIOa M OTHOLIe-
HUE K Hel. YcTapeBllMe MPOM3BOACTBEHHbIC OTHOLUCHHUS HAYMHAIOT
TOPMO3UTH pa3BUTHE MPOWU3BOAUTENBHBIX CHJI, COCTaBHON YacThbiO
KOTOPBIX SIBJISIETCSl HayKa. DTOT MpoLecc Havancs B koHue 1910 cro-
JIETHUS M TIPOAOJIKAETCS 10 HACTOSILLErOo BPEMEHH.

Taxkum oOpa3om, pa3BUTHE €CTECTBO3HAHUS CYLLECTBEHHBIM 0Opa-
30M omnpezenseT cyas0bl Bcero yenaoBeuecTBa. C M3I0KEHHBIX MO3M-
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LM ¥ CIIelyeT pacCMaTpHUBaTh TO, YTO MPOM3ONLIO B (PU3HKE HA MPO-
Tsokenud 19+o u 2010 cronerwii [4].

1.2. O uensix U CTPYKType Knaccuyeckou chusnye-
CKOW Teopum

B ocHoBe kinaccuueckol TeopeTuueckoi (PU3MKU JEeXHUT Kilaccu-
yeckas mexaHuka M.HbloTOHa, B COOTBETCTBUM C KOTOPOIl COCTOsSHUE
MaTepHajbHOM CHCTEMBbI MOJHOCTBIO OMpEeAEssIeTCs KOOpAMHATAaMU U
UMITyJIbCaMH BceX Tell, oOpasyrowmux cucremy. KoopauHaTel U vM-
MyJbCbl — OCHOBHBIE BEJTMUMHBI KJIACCMUYECKOH MEXaHUKH. 3Has WX,
MOXKHO BBIYMCIUTH JIFOOYIO MEXaHMYECKYI0 BEIUYMHY, HamlpHMep,
SHEPryur0, MOMEHT KOJMYECTBA IBWKEHHA M T. M. XOTs Mo3xke ObLIo
NpPU3HAHO, YTO HBIOTOHOBCKAs MEXaHMKa MMEeT OrpaHHYeHHYI0 00-
JacTh NMPUMEHEHHs, OHA OCTajach TeM (yHAaMeHTOM, 6e3 KOTOpOro
NO3AHEHIINe MOCTPOSHUSI TeOpeTHUeckoil (Gpu3nkn OblIM OB HEBO3-
MOXHBI.

Crnenyer oOpaTWThb BHMMaHWE Ha TO, YTO MOBEACHUE CHUCTEMBI
HBIOTOHOBCKAsl MEXaHMKa CBOJMJIA K COBOKYITHOCTH MPOCTBIX COCTAB-
JSIFOIUMX — MOBEACHHIO TeJl, COCTABISAIOMINX CUCTEMY.

Ha ocHoBe HBIOTOHOBCKOW MEXaHHWKM BO3HHKJIA MeXaHUKa
CIUIOLUHBIX Cpef, B KOTOPOW rasbl, >KUAKOCTH W TBEpAble Teja pac-
CMaTpPUBAIOTCS KaK HETIPephIBHBIE OTHOPOIHBIE (hu3HUeckue cperpl. B
MEXaHHUKe CIUIOLIHBIX CPell MCMOJIb3YIOTCS MOHATUM HbIOTOHOBCKOM
MEXaHUKH, OJHAKO, MPUMEHHUTEIbHO K OMHCAHUIO JBMXKEHHUS CIUIOLI-
HbIX cpeld. [loaToMy 31ech BMECTO KOOPAMHAT M MMITYJIbCOB OTHENb-
HBIX YacTHL MPUMEHEHbl MHbIe BEJMYMHBI. MJIOTHOCTb, T.€. Macca,
OTHEeceHHas K 00beMy; AaBJieHue, T.€. CUJla, OTHECEHHAs K IUIOIAAN U
T. 1. Ha ocHOBe HBIOTOHOBCKOW MEXaHWMKM BbIBEIEHbl YPaBHEHM,
OMKMCBHIBAIOIIME JBWKEHHUSI CIUIOUIHBIX Cpel — ypaBHeHUs Dunepa u
Hagbe-Ctokca.

Ewme B xonnie XVIII B. Obi0 0OpaiieHo BHUMaHKe Ha TO, YTO CO-
NPOTHUBJICHUE JABWKEHHIO TeJ B KMIKOCTH Helb3sl 00BICHUTH Oe3 uc-
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MOJIb30BaHMsl TMPEACTABICHUH O BO3HUKAIOIIMX 32 KOPMOHM ABUXKY-
IIUXCS Tel BUXpel. 3aKOHOMEPHOCTSM BHUXPEBBIX IBIKCHWH ObLIN
yxke B XX cToNeThu mocesieHbl padoTsl ['enbMrosbua 1 HEKOTOPbIX
JIpYrux UcclleAoBaTelIei.

[IpunoxeHne MeXaHUKU CIUIOLIHBIX Cpell K SIBJCHHUSIM 3JIEKTPO-
MarfeTusMa Bo BTopoii nmonoBuHe XIX B. mo3Bonmno Makcsemty co3-
JaTh JeKTpoaMHaMUKy. B ocHOBe ypaBHeHMid MakcBeiia Jiexar rno-
noxenus ['enbMronbLa o 3aKOHaX BUXPEBOTO ABMKEHHUS B WAEATBbHOM
KHMIKOCTH, KAaKOBOM, MO MHEHHIO MakcBesia, sBisiercs 3¢Qup, BUXpe-
Bbl€ JBWKEHHUS KOTOPOTO M COCTAaBJIAIOT CYLIHOCTH 3J€KTPOMarHuT-
HBIX SIBICHUN. DJeKTpoArHamMKuKa MakcBenia UMeeT YUCTO MEXaHU-
YyecKoe MPOUCXOXKICHHUE. BCe €€ MOJIOKEHHS CTPOro BbIBEIEHbI U3 CO-
OTHOLUEHWH MEXaHUKH HEC)KMMAaeMOH M HEBA3KOW MKHUIKOCTH, T.e.
WeaNnbHOM JKUAKOCTH, O YeM aBTOpPbl COBPEMEHHBIX Y4YEeOHHKOB
NPeAnoYMTaOT YMaIYUBAaTh.

Craructuueckas (u3nka BO3HHMKIA Ha OCHOBE IMPEACTABICHUH O
MaKpOCKOIMYECKMX TesaX Kak MEeXaHMYECKMX CHCTEMax, COCTOSLIUX
M3 OPOMHOIO YMCJIa JBMXKYLIMXCS YacTHLl, IBHKEHHUE KOTOPBIX MOJ-
YUHSAETCS 3aKOHAM MEXaHMKH.

Co3pannble 10 Havana XX B. pyHIaMEeHTalIbHbIE OCHOBBI (PU3UKH
— KJlaccu4eckasi MeXaHuKa, MEeXaHWKa CIUTOLIHBIX Cpell, CTaTHUCThYe-
ckas (u3MKa M IEKTPOAMHAMUKA — O0JIalalii TPEEMCTBEHHOCTBIO,
OMEepUPOBAIM MOJENBHBIMU MpPEACTABICHUSIMH, MPEANoiaraiu Hajlu-
yhe MPUYMHHO-CIEACTBEHHBIX CBsi3el MEXIy TelaMd U SBICHUSIMH,
paccMaTpuBaiM IPOLECChl KaK CIEACTBUE BHYTPEHHMX IBM)KEHHWH
MaTepuH, MoApasyMeBall €BKIMIOBOCTb MPOCTPAHCTBA, PaBHOMEP-
HOCTb TE€YEHHs] BpEMEHH, HECO3[]aBaeéMOCTb U HEYHUUTO)KUMOCTh Ma-
TEPUU W SHEPryH, MPUYEM DHEPrusi paccMaTpyBallach Kak Mepa ABH-
JKEHHUS MaTepuu. JTH TEOpUM SBJSIIOTCA pPe3yJbTaTOM BBIBOJIOB M3
HaKOIJIGHHOTO €CTEeCTBO3HaHWEM ONbiTa. MaTemaTuka B Kiaccuye-
CKOM (hn3MUecKoi Teoprur nmoaurHeHa Qr3MKe, T. €. OHA MPUBJIEKAETCS
IUIS onMcaHus (PU3MUYECKHUX Moesield MaTepuabHBIX CTPYKTYp, Mpo-
LIECCOB U SBJIEHUM.

TonukoM K BBIIB)KEHHUIO TOM WM MHOW TEOpUM CIIy>Kuja Heoo-
XO/IMMOCTh TIOHMMaHMWs BHYTpPEHHeH CYLIHOCTH SIBIIeHWH, 0e3 uero
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NPaKTUYeCKH OBbUIO HEBO3MOXKHO pellaTh BO3HUKIIWE IMPUKIAIHBIC
3agaun. [l 3TOro mpuXoIMsIoch BBIABMIaTb TMIOTE3bl, CO3JaBaThb
HarIsaHble MOZAETM BHYTPEHHEro MeXaHu3Ma sBiieHUH, Onaromaps
yeMy YTBEpKAAJIOCh MPUYMHHO-CIIECTBEHHbIE BHYTPEHHEro Mexa-
HU3Ma siBleHui. Besikoe uenoe Becerna noapasyMeBanoch COCTOSIIMM
U3 YacTel, B3aMMOJCHCTBHE KOTOPBIX U OOYCJIOBIMBAIO JaHHOE SIB-
nenue. [lo mepe HakoruieHMss OOBEKTHBHBIX 3HAHMK O MPUPOIHBIX
SBJICHUSX TPEICTABICHUS O BHYTPEHHEH CYLIHOCTb 3THMX SBJICHUH
MEHSUIUCh, COOTBETCTBEHHO MEHSJIMCh M (U3MYECKHE MOJENN 3THX
apieHnii. Ho MaTemaruka, onuchiBarolias sIBJI€HHs, MOSBIAIach Ha
(hoHe co3naHHBIX Mozesiel, T. €. Ha (oHe npencTaBieHud o huznye-
CKOM CYLIHOCTH SIBJIEHUH, a HE HA00OPOT, HE MPEeLIECTBOBAIA 3TOMY.
BoiBanu, npaBaa v uckimoueHus. Teopusi BCeMUPHOTO TATOTEHUS
HetoToHa He vmMena mopn cobo# ¢u3nueckoi Moaenud. Moaenu TAro-
TeHusa [exapra okaszanuce HeyaomieTBopuTenbHbIMU. Cam HptoToH
Oe3ycrelHo HeCKOJIBKO pa3 MbITAJICS MPeACTaBUTh cebe d3UpoanHa-
MHUUECKMI1 MEXaHU3M TPaBUTALIMH, HO, B KOHLE KOHLIOB, OCTABUJI 3TH
TMOMBITKH, OpOCUB cBOE 3HaMeHUTOE: « unore3 s He U3MbILLTAI». Ho
3TO FOBOPUJIO JIMIIBL 00 €ro OTCTYIUICHUH. A uepe3 HEKOTOpOoe Bpems
0Ka3aJ10Ch, YTO HBIOTOHOBCKHMI 3aKOH BCEMUPHOrO TATOTEHHS MPUBO-
JIUT K TaK Ha3bIBAEMOMY I'PaBUTALlMOHHOMY NapajoKcy 3enurepa...

1.3. MeTtadhm3uka Kak npMYMHa KpM3muca Knaccuye-
ckoun hpu3nKu B KOHUe 19 Beka

B 1909rony Beita B cBet kHura B.WU.JlennHa «Matepuanuzm u
SMITUPUOKPUTHLIM3M» [5]. Pa3bopy 3TOM mMPOKO M3BEeCTHOW PaboThI
NOCBsIlIIeHa OOIMpHas uTepatypa. HamoMHUM HEKOTOpbIe MOJIOKe-
HUS, BhICKa3aHHbIe 1 o0ocHOBaHHbBIe B.M.JleHnHbIM B 3TOM padore.

B konne XIX — Hauane XX BB. B €CTECTBO3HAHUHM Hayajaach MOJ-
JIMHHAs PEBOJIOLMS: ObUIM OTKPBITHI peHTreHoBckue syun (1895),
siieHue panuoakTuBHocTh (1896),31ekrpon (1897),panuii (1898)u
MHOTroe ipyroe. Pa3BuTre Hayku IMokasano OrpaHMYEHHbIH XapakTep



OO01ecTBeHHOE NMPOU3BOACTBO U €CTECTBO3HAHUE 23

CYLIECTBOBABLICH /10 TeX MOp (u3nueckod kapTuHbl Mupa. Hauancs
MEepecMOTp LEJIOro psiia MOHSITUH, BbIPAOOTaHHBIX MPEXHEH Ki1accu-
YeckOW (PU3MKOM, MPEeACTaBUTENIM KOTOPOM, Kak MpaBUio, CTOSUTM Ha
MO3ULMSX CTUXUIHOTO MaTepHaan3Ma, ¢ TOUKH 3peHUs] KOTOpOoro Ho-
Bble (PM3MUYECKHE OTKPBHITUS Ka3ajJuch HEOOBICHUMBIMH. DTO TPOMC-
XO/IWJIO TIOTOMY, YTO KJIaccuueckas (U3MKa MCXOAMNa U3 MeTau3u-
YECKOro OTOXKJECTBJIEHUS] MaTepUU C OMNpeeeHHbIMH U BECbMa Or-
paHHYEeHHBIMH TpeAcTaBieHUAMHU 00 ee cTpoeHuu. Korna ke okasa-
JIOCh, YTO 3TH MPEACTABICHHUS HE COOTBETCTBYIOT MMOJIyY€HHbBIM OIBIT-
HBIM MyTeM IaHHBIM, TO BMECTO YTOUHEHHsS CBOMX HETOJIHBIX Mpea-
CTaBJICHUH O CYLIHOCTH MaTepuH, (QuiIocodbl-UaeaanucThl, a TaKKe
oTAeNbHbIE (PU3MKHM CTaM JOKa3bIBaTh «HECOCTOSTEIBHOCTH» MaTe-
puanu3Ma, OTpuLaTh OOBbEKTUBHOE 3HAUYEHHE HAyUYHBIX TEOpHH, yc-
MaTpHUBaTh LeJb HAYKH JIULIb B ONIMCAHWU SBJICHUH U T. 1.

B.M.JleHuH yka3piBaj, 4TO BO3MOKHOCTb HWACATUCTHUYECKOrO MC-
TOJIKOBAHHUS HAyYHBIX OTKPBITHUH COAEPIKUTCS Y>KE€ B CAMOM TpoLiecce
MO3HaHUsI OOBEKTUBHOW peaslbHOCTH, MOPOKAAETCS CaMUM IMporpec-
COM HayKH.

[IpoHukHOBEeHHE B MIyOMHBI aTOMa, MOMBITKU BBIACIUTH €ro 3ie-
MEHTapHbIe YacTH MPUBESM K YCUJIEHUIO POJIM MaTeMaTHKH B pa3BH-
TUU (U3UUECKUX 3HAHUIi, YTO camo Mo cebe ObLIO MOMOKUTENbHBIM
sBineHreM. OTHaKO MaTemMaTH3alus GU3MKH, a TaKKe HeToJIHOTa, OT-
HOCHUTENBHOCTb, PENIATHBHU3M HAalIUX 3HAHWH B MEpPHOJ KOPEHHOro
W3MEHEHUs] TMpeACTaBIeHU O (PU3MYeCKOM MHUpe CHOCOOCTBOBAIIM
BO3HMKHOBEHHIO KpH3Wca (PU3MKK M SBWINCH THOCEOJOTMYECKUMU
VCTOYHUKAMH «(PU3MUECKOT0>» HIeaTU3MA.

B ycnoBusx kpusucHoil cutyaumu B (Qusuke ¢unocodbl-
WAEAJTUCTBI CIIeNau MOMNbITKY BBITECHUTh MaTepHaiu3M U3 €CTEeCTBO-
3HaHMS, HaBA3aTh (U3MKE CBOE OOBSCHEHHE HOBBIX OTKPBITHH, MpH-
MUPUTb HayKy W penuruto. [lo obpazHomy Beipakenuto B.U.Jlennna
«HOBas (pU3MKa CBUXHYJIAaCh B MI€aIM3M, [1aBHBIM 00pa3oM, MMEHHO
MOTOMY, YTO (PM3WKHM HE 3HANM JUANEKTHKH. Y (HU3MKOB, KaK Crpa-
BeyiMBO 3aMmeTunl B.M.JleHuH, <«matepus ucuesna, oCTaquch OAHU
ypaBHeHus1 [5, €.326],moToMy 4YTO yueHble (paKTHYECKH OTKa3aJIUCh
OT TIpeACTaBICHUI O (U3MUECKON CYTH SBJICHHH, OT MOJEJBHBIX
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NpPEeACTaBIEHUH O CTPYKTYpe M IBMXKEHHUSIX MaTepuH, KOTOpbIE CO-
CTaBJISAIOT CYLIHOCTb JTI0O00T0 (PU3NUECKOTO SBICHHMS.

B.W.Jlenun ykazan B cBoeil paboTe, UTO «cOBpeMeHHas (U3MKa
JexkuT B pofax. OHa poxkaaeT IUalleKTHUECKUid MaTeprain3M. Posbl
6omne3neHHble. Kpome >XMBOTO M KW3HECTIOCOOHOTO CYIIECTBAa OHH
Jal0T HeM30€KHO HEKOTOpble MEpTBbIE MPOAYKTHI, Koe-kKakue oTOpo-
Chbl, MOAJISKAIIME OTMpaBKe B MoMelleHus A HeunctoT. K uncmy
9THUX OTOPOCOB OTHOCHTCS BeCh (PM3MYECKHH MIeaTn3M, BCS DMITHUPH-
oKkpuTHueckas (uiIocopus BMeCTe ¢ SMIUPUOCHMBOIM3MOM, 3MIIH-
puoMoHu3MoM H T. 1. [1, €.332].K Gospuiomy cokalieHHIO, Bce 3TO
0Ka3alloch CHpPaBeIJIMBBIM U MO OTHOLUEHHMIO K COCTOSIHUIO (DM3HKH
koHa XX cronetus. Ponbl ¢pusmkoil TuanekTiueckoro Marepuains-
Ma SIBHO 3aTsHynuch. Ouzndeckuil uaeanusM, SMIUPUOKPUTHLIM3M,
BCE OTOPOCHI «00JIE3HEHHBIX POJOB (PU3MKKU», O KOTOPBIX Mpeaympe-
s)knan B.M.JIeHuH, pacuBeny OblIUHBIM LIBETOM. MOXXHO yTBEpP>KIaTh,
4yTO BCE KpuTHueckue 3ameudanus B.M.Jlenuna B azmpec Teoperuue-
ckoii ¢pusuku koHna XIX — Havana XX BB. B MOJIHOM Mepe COXpaHWIN
CBOE 3HAYeHHE W M0 OTHOLICHHIO K COBPEMEHHOW (usuke — Gusnke
BTOPOI MOJIOBUHBI — KOoHIIAa XX B. [6].

1.4. O uensix u CTPyKType coBpemMeHHoun chusnye-
CKOW Teopum

Kak u3BecTHO, B OCHOBE COBpPEMEHHON TeopeTHUecKON (HU3UKH
nexxat JaBe Teopun — CreuuanbHas Teopusi OTHOCHUTENILHOCTH
A.Dunamreiina (CTO) u kBaHTOBas MexaHWKa. [I0SBIIEHHE 3THUX TEO-
pHii MPUBENO K MPUHLUMHATIBHBIM U3MEHEHHSAM B METOJOJIOTMH TEO-
peruueckoii ¢pusuku [6, c. 10-39.].

Ecmu nenpio sk XVII — XIX BB. ObUIO MOHWMAaHHWE CYIIHO-
CTH sIBJICHHH, 0OBICHEHHE CIIOKHBIX SIBICHHUN B3aUMOEUCTBHEM TO-
HSITHBIX 3JIEMEHTOB, YYaCTBYIOUIUX B 3THX SBJICHUAX, TO pusuka XX
cToseTust pakTUYeCKH OTKa3aylach OT STHX Lejlei. Bmecto Toro uro-
OBl TyTeM 0000IIEeHHs] MHOTHUX AaHHBIX O Pa3jIMYHBIX SBICHUSIX Je-



OO01ecTBeHHOE NMPOU3BOACTBO U €CTECTBO3HAHUE 25

JaTh BBIBOJBI O BHYTPEHHEH CYIIHOCTH MPOLECCOB, (DU3UKH CTallA
BBIZIBUI'aTh TaK Ha3bIBaGMbI€ <IIOCTYJIATBI», T.. TIPEIOIOKEHHUS, KO-
TOPBIM, 10 UX MHEHHIO, IOJDKHA CJIeJ0BaTh MPHPO/A.

B ocnoBe CTO sexuT nsath MocTyaToB (a He JBa, KAk OOBIYHO
nuuIyT B yuebnukax) [6, c. 42]:

— OTCyTCTBHUE 3(Upa B MPUPOJIE;

— MPUHLMI OTHOCHTENILHOCTH (BCE MPOLECCHl B CHCTEME, JBHKY-
mieiics paBHOMEPHO W MPSMOJIMHEWHO, TMPOTEKAIOT MO TeM K& 3aK0-
HaM, 4TO U B MOKOSILENCs CUCTEME);

— MPUHLIMI MOCTOSHCTBA CKOPOCTH cBeTa (CKOPOCTh CBETa B JIIO-
001 MHepUMAaJIbHOW CHUCTEMEe MOCTOSHHA M He 3aBHCUT OT CKOPOCTH
HCTOYHHUKA CBETA);

— MHBapUAHTHOCTb YETHIPEXMEPHOTO0 HWHTEpBajia, B KOTOPOM
«IPOCTPAHCTBO» U «BPEMSI» OKa3bIBAIOTCS CBA3AHHBIMH MEXIY coOOM
4yepes CKOpPOCTh CBETa;

— MPUHLIMI OJHOBPEMEHHOCTH COOBITHIA (1O BOCHIPUATHIO HaOJIIO-
JaTeNIIMH CBETOBBIX CUTHAJIOB OT 3TUX COOBITHIA).

B ocHOBe KBaHTOBOW MEXaHWKH JISKHUT JECATh MOCTYJIaToB [6, C.
43-95]:

— OTCYTCTBHE BHYTPHUAaTOMHOM cpeabl (3¢dupa B npupoze);

— MPUHLMN KBAHTOBAHMWS SHEPruM (SHEPrusi U3jydyaercs MOpLus-
MH — KBAaHTaMH);

— CTAalIMOHAPHOCTH OPOUT AIICKTPOHOB B aToMe (1151 SJIEKTpOHA B
aTOMe CYILLECTBYIOT «pa3pellieHHbIE» OPOUTHI);

— TMPUHLMI COOTBETCTBHs (B MpEleSbHBIX ClIydasX CIEACTBHS
KBAaHTOBOM MEXaHWKH OJDKHBI COBMAJaTh C pe3yJibTaTaMy Kiacchye-
CKOW MEXaHHKH)»

— BCEOOUIHOCTh KOPITYCKYJISIPHO-BOJTHOBOTO Jyanu3ma (Bce Tena
0011aJal0T KOPIYCKYJSPHBIMU U BOTHOBBIMH CBOMCTBaMM);

— MPUHLMI B3aUMOCBs3U (MapameTpbl YacTHI] He NPUCYLIH UM, a
PACKpPBIBAIOTCS BO B3aMMOCBSI3H C KIIACCHYECKMMHU 00bEKTaMu);

— MpHUHLMI 3amnpeTta (IBe TOXKISCTBEHHBIC YACTHLIbI C MOJYLIEIbIM
CIMHOM HE MOT'YT HaXOJUThCsl B OJJHOM COCTOSIHHM);

— BEPOSITHOCTHBIN XapaKTep BOJIHOBOM (YHKIIMH;
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— MPUHLKUI TOTOJIHUTEIBHOCTH (MOJTyYeHHE SKCIIEPUMEHTAbHBIX
JAHHBIX 00 OJIHMX MapamMeTpax YacTHUIbl MPUBOJIUT K HM3MEHEHHIO
JaHHBIX O JIOTIOJHUTEBHBIX TapaMeTpax);

— TPUHLMIT HeONpeaeeHHOCTH (KOOPAUHATBI M UMITYJIbC HE MO-
I'yT UMETh OJJHOBPEMEHHO TOYHbIE 3HAYCHHUS).

O6mmas teopusi otHocuteabHocTH (OTO) WM, Kak ee erie Hasbl-
BaIOT, «Teopus rpaButaluu» B cBoeit ocHoBe umeeT CTO c ee mocty-
JlaTaMH, HO JOOaBIIseT CBOM AT [6, C.43]:

—Bce noctynarel CTO pacnpocTpaHsiOTCsS Ha TPaBUTALHUIO;

— MPOCTPAHCTBO M BPeMs CBs3aHbl C FPABUTALIMOHHBIM TOJIEM W
00yCIIOBJIUBAIOT €r0;

— KOBapUaHTHOCTh CUCTEM YPaBHEHHUH OTHOCHUTENILHO Mpeodpazo-
BaHUM,;

— paBEHCTBO CKOPOCTH PacHpOCTPaHEHHsl TPABUTALMH CKOPOCTH
CBeTa,

— Hasiure B npoctpancTse a¢upa (!).

PaznuyHble paznensl TeopeTHYecKol (pU3MKU — KBAHTOBAs CTATH-
CTHWKa, KBAHTOBas DIJIEKTPOJWHAMHUKA, KBAHTOBas XPOMOJVMHAMMUKA,
TEOpHsl CYyNEePCUMMETPHH, TEOPHUS CYNIEPCTPYH U T. 1., TaK WIIK UHAYE,
omparorcss Ha CTO u KBaHTOBYIO MEXaHHUKY, HO J00ABISIOT K HUM
CBOM TOCTYJIaThl, 00IIee YKCIO KOTOPBIX YXKE COCTaBISET HECKOIBKO
JIECATKOB.

Cxema MocTpoeHHs TeOpHii Mpu 3ToM TakoBa. Ha ocHOBe aHann3a
pe3yJIbTaTOB OrPaHMYECHHOTO YMC/Ia TaK Ha3bIBAEMBIX «KPUTUYECKUX>»
9KCTIEPUMEHTOB (hOPMYJIUPYETCS HEKOTOpOe MPOTUBOpeuHre (HaKToB
CYLIECTBYIOLINM TeopusaM. Jlanee BBIIBUralOTCS MOCTYJAaThl — Tpe-
MIOJIOJKUTENIbHBIC YTBEPXKICHHUS, KOTOPBIM, 110 MHEHHIO MX aBTOPOB,
NpUpO/Ie MojiaraeTcs COOTBETCTBOBaTh. Ha OCHOBe MOCTyJ1aTOB co3/a-
eTcsl HoBasl TeOpus, Jarollas HEeKOTOpbIe CIEeCTBUS. DTH CIEICTBUS
COMNOCTABJIAIOTCS C pe3yJibTaTaMWd HOBBIX 3KcnepuMeHTOB. Ecnmu pe-
3yJbTaThl 9THX JKCIIEPUMEHTOB COOTBETCTBYIOT IMpEACKa3aHHBIM, TO
CUHTAETCS, YTO TEOPHs TOJyunsia SKCIIEPUMEHTAIbHOE TOATBEPIK/Ie-
HUE U YTO OHA BEpHA, a TEM CaMbIM BEpPHBI U MOCTYJAThI, MOJIOKEH-
Hble B €¢ OCHOBY, KOTOpbIE 3aTeM OecrpeaesbHO PacipOoCTPaHIIOTCS
Ha Bce 0e3 UCKIIIOYeHUs usuueckue siByeHus. [Ipyu sToM kK camMum
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OTBITHBIM (haKTaM BbIPAOOTAIOCH OTHOIIEHHE, KaK K YeMY-TO TaKOMY,
YTO MOXKHO MPUHHUMATH WM HEe TIPUHUMATh, B 3aBUCUMOCTH OT TOTO,
HACKOJIbKO (PaKkT COOTBETCTBYET 3TOMY IMOJOKEHHIO: €CJIM HOBBIN
(aKT COOTBETCTBYET ITOMY MOJIOKSHHUIO, TO OH MPUHUMAETCS, a €Cln
HE COOTBETCTBYET, TO oTOpackiBaeTcs. OH CTAaHOBHUTCS «HE NMPHU3HAH-
HBIM.

OnHaKo MPH ATOM YIyCKaeTcs U3 BUAY, YTO Kakaas KOHEYHas Co-
BOKYIHOCTb ()aKTOB MOJKET TNMpPEICKa3bIBAThCS PA3IMYHBIMH TEOPHSI-
MM, 4aCTO B3aUMHO MCKJIIOYAIOIMMHU JIpyT Apyra. M, Takum obpazom,
HH O/IMH (aKT, B3ATHIA caM Mo cede, He MOXKET MOATBEPIUTh UMEHHO
JaHHYIO M TOJBKO JaHHYIO TEOPHIO. JTO ke (DaKT MOXKET TaKHM e
00pa3oM MOATBEPAMTH U APYTYIO TEOPHIO, B KOPHE OTIMYAIOLIYIOCS
OT MpoBepsieMoil Teopuu. A, KpoMe TOro, B KaKJIOM 3KCIECpUMEHTE
NPUCYTCTBYIOT M HEyUTEeHHbIE (haKTOPbI, KOTOPbIC HEMPABOMEPHO OT-
OpachIBatOTCs, €CJIM Pe3yJIbTAaThl OIMBITOB TMOATOHAIOTCS MO TMPUHS-
TYIO CXEMY.

OObpatumcst K UCTOPHUH.

CTO — CneumanbHasi TeOpWsi OTHOCHTEIHHOCTH, OTBepraromas
CyIeCTBOBaHHE B MpHpoze 3pupa B MPUHLMIIE, UCTIONB3YET B Ka4ecT-
BE OCHOBHOT'O MaTeMaTHUYECKOro anmnapara Tak HasbiBaeMble «lIpeob-
pazoBanus JlopeHua», BbiBeleHHble JIOpeHLIeM NpU pPacCMOTPEHUH
JBWKEHUS 3aps0B B HEMOABIKHOM >dupe. B ocHoBe stnx «lIpeob-
pa3oBaHMi» Jiekanu npeacTaBieHus JlopeHna o TOM, 4TO MPU JBH-
JKeHUHU B 3(Upe CUMMETPUYHOE 3JIeKTPUYECKOoe TOJie 3apsiioB Hauu-
HaeT U3MEHATh CBOIO (opMy, mpeodpaszysich u3 chepudeckoil B -
nurncounaneHyto. [Ipu 9ToM B HampaBiieHMH IBWKeHUS cdepa CIuTio-
LIMBAETCs, a B MEPHCHAMKYJISIPHOM HAlpaBiIeHUH pacTATMBaeTCs, TakK
4TO 00BEM 3JIEKTPUYECKOTO TOJIsi COXPaHsAeTCs HEeM3MEHHBIM. A To-
CKOJIbKY aTOMBI BC€X TeJl CBS3aHbI JICKTPUUECKUMHU TOJIIMH, TO U
NIPOUCXOJIUT COKpAILCHUS [UIMHBI Tella B HANpaBieHUH JBHIKCHHS.
OT0 M ecTh Tak HaszbiBaeMoe JIOPEHIIOBO COKpallleHWe JUIMHBI Telna.
Kak BuiHO, B OCHOBE 3THX IMpEACTABICHHUI JIGKHUT OonpeaeieHHas (u-
3UYecKas MofieNb, KOTopas 3aTeM NpHoOpesna MaTeMaTH4ecKoe OIu-
caHHe, KOTopoe U noiyunno Hazanue «lIpeobGpasoanmii Jlopenua».
Otu npeobpazoBanus ObiM BeiBeneHb! Jlopenuem B 1904 rony, T. e.
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3a TOA 0 OMyOJWKOBaHHWS OWHIITEHHOM CBOeH MepBOM CTaThbH TO
TEOPUH OTHOCHTEJILHOCTH.

[losToMy coBmageHue pe3ysbTaToOB 3KCMIEPUMEHTOB C pacueTaMmu
no CTO, ocHOBaHHBIMU Ha TipeoOpa3oBaHuX JlopeHila, MOXKeT 03Ha-
yaTh M <«II0ATBepKAeHne» Teopun Jlopenia, nporusopeyvameit CTO.
Vike 1Mo OHOMY 3TOMY BCE€ <OKCHEpPUMEHTANIbHbIE MOATBEPIKISHHSI»
CrneuupanbHoit 1 OOIell Teopuu OTHOCUTEIBHOCTH A.DWHIITElHa
MOTYT UMETb Pa3IMIHOE TOJIKOBAaHHE.

Baxneiimmii u3 nocrynatos CTO — 06 OTCyTCTBUM B MPHUPOAC
a¢upa — 6b11 chopmynupoBan DiiHwTeHOM B 1905 roay, Ho oboc-
HOBaH Mo3ke B cTaTbe «[IpMHLMI OTHOCUTEIBHOCTU W €ro CJeAcT-
Bust», onyonukoBanHoi B 1910roay [7, ¢. 140u 143]. 3necy Ditn-
LWITEHH THLIET, YTO Hajiuuue 3¢Qupa, YyBJIEKaIOUIerocs ABHKYLIEeHCs
Mmarepueid, TpeOyeT BBeAEHHUs KaKUX-TM0O0 MpPEeAnoyioxKEeHUH OTHOCH-
TEITLHO CBSI3M MEXIY 5(DHPOM W ABWXKYILEHCS MaTepueid, a Mpu He-
MOZIBIXKHOM 3(Hpe «Ha OCHOBE TeoprH MakcBeia He TpedyeTcs: HH-
KaKoil [OTIOTHUTENbHOW TMIOTEe3bl, MOTYIIEH OCIOKHUTb OCHOBBI
TEOpUM», U Jajiee yKa3bIBaeTCs, YTO «HEIb3sl CO3IaTh YAOBIETBOPH-
TEITbHYIO TEOPHIO, HE OTKA3aBIIHMCh OT CYLIECTBOBAHUS HEKOEH cpepl,
3aMoJHSIOLLEH Bce MPOCTPAHCTBO.

OT0 U ecTh Bce 000CHOBaHME!

IpaBna, mepex TMM paccMaTpHUBAIOTCS Pe3yJIbTaThl SKCIIEPUMEH-
toB ®u3o (1851), moaTBepauBiIKMe YacTUYHOE YBICUeHUE d(upa, U
Maiikenscona (1881, 1887)u3mepsBuiero 3upHbIA BeTep, HO HE
MOJTyYMBLIETO TOTA MOJOKUTENbHBIX pe3yiabraTtoB. Ho yxe B 1901-
1905 rr. cotpyanuku Maiikenbcona E.Mopnu u JI.K.Munnep nepe-
Hecli, 1o coBeTy MaiikenbcoHa, 3KcnepuMeHT Ha EBKJIMAOBBI BbICO-
Thl Y TIOJIyYWJIM BIIOJIHE JOCTOBEPHBIE PE3YJIbTaThl, KOTOPbIMU DiiH-
wteiiH npexeOper. [IpaBna, SKCIEpUMEHTHI 1any He TO HarpaBlIeHHE
3(UpHOro BeTpa, KOTOPOE OKMAANOCH U HE TO 3HaYEHHE ero CKOpo-
CTH, KOTOpas mpeanonarajachb, HO 3TO ObIJIM BIOJIHE OcCsA3aeMble U
JI0OPOCOBECTHO TMOJTy4YEHHbIE Pe3ysbTaThl: CKOPOCTh S(UPHOTO BETpa
Ha BeicoTe 250M. Hajl ypOBHEM MOPs COCTaBHIa BCEro JHiib 3,5Kkm/c,
X0Ts oxkuaanoch 3HaueHue B 30km/c. A eie noske —B 1921-1925.
B oOcepBaropun MayHT BuWiCOH Ha BbIcOTe Hall ypOBHEM MOps B
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1800 M mpodeccopom KelicoBckoit IIKOMbI MPUKIAJAHOW HAYKH
JI.K.Muiiepom ObLTO moliyueHo OiecTsiiee NoATBePKIACHNE CYIIeCT-
BOoBaHUs 3(upHOro BeTpa. B pesynbraTe 00pabOTKM OOIIMpPHEHUIIMX
pe3ynbTaToB u3Mepenwuii (Tosibko B 1925r. ¢ moMolneo ycoBepiieH-
CTBOBaHHOTO HMHTepdepoMeTpa MaiikelbcoHa ObLIO BBIMOIHEHO 00-
nee 100 Thicsy HE3aBUCHMbBIX M3MEPEHHH CKOPOCTH S(HUPHOTO BETpa)
OblUla yCTaHOBJIEHA CKOPOCTh 3(pMPHOTO BeTpa Ha TOH BbICOTE B 8 —
10 km/c u ompesieseHO ero raJlakTHYeCKoe HarpaBlieHHe — CO CTOPO-
HbI 3Be3/1bl «J[3eTa» co3e3aus Jpakona (26 rpaa. FOxuee ITonroca
MHpa), T. €. CO CTOPOHBI MOJIOCA 3eMHOM OpOMTHI, a HE B €€ TIOCKO-
ctu [5]. DTH pe3ynbTaThl OTBEPrHYThl COBPEMEHHBIMHU BEAYIUMH (H-
3WKaMH, He TIPU3HAHBI IO CHX TIOP, U TEM CaMbIM COBEpIIeH HaY4HBI
nopyior!

ABTOpPOM MpPOBEACH aHaJM3 SKCMEPUMEHTANIbHBIX <«TIOATBEpHKIe-
Huii» CrienuanbHoit u O01eit Teopry OTHOCUTENIBHOCTH DUHINITeIHA
[8] 1 BBIsICHEHO, YTO «OKCMIEPUMEHTOB, B KOTOPBIX MOJIyYEHBI MOJI0-
JKUTENIbHbIE W OAHO3HAYHO HHTEpPHpEeTHpPYeMble pe3yibTaThl, MOJ-
TBEPJUBIIUE TOJOKEHUSI U BbIBOJABI TEOPUU OTHOCHTEILHOCTH DiH-
uiteiiHa, He cymectByer». K 3ToMy Hy»HO 100aBUTh, YTO HUKOTJa HEe
ObUIO MU MOKHO HAZEATHCS, YTO U He OyaeT.

Teopust oTHocuTenbHOCTH OiiHIITeHHa OazupyeTcs Ha MpPOM3-
BOJILHO BBIOPaHHBIX M HE OOOCHOBAHHBIX B JIOCTATOYHOM CTENEHH IMO-
CTynaTax, JIO)KHa B CBOEH OCHOBE U MPUHLMIIMAIBLHO HE MOXKET CITy-
SKUTb OCHOBOM JJISl MOCTPOEHUS TEOPHH, OTpakarolleil 3aKOHOMepHO-
CTH peasibHOro MUpa.

Komy ke Hy>kHa 3Ta «Teopusa»?

Cpenu mHOTrOuHcIeHHbIX padoT B.M.JIlenuna ecthb crathst «O 3Ha-
YeHUH BOMHCTBYIOLIEro Mmarepuanu3ma» [9].. Drta crares BbILLIA B
CBET B CBS3M C co3JaHueM XypHasia «[lon 3HaMeHeM MapKcu3ma»
(ubiHE x)ypHan «Bompockl ¢unocodpumn»). «Hano NOMHUTH, — yKa3bl-
BaeT B.M.JlenuH B 3TOl cTaTtbe, —4TO UIMEHHO U3 KPYTOil JIOMKH, KO-
TOPYIO MEPEeKUBAECT COBPEMEHHOE €CTECTBO3HAHUE, POJATCS CILIONIb
Jia pAZAOM peakHOHHBIE IIKOJbI W UIKOJIKH, HAMpaBlieHUs W Harpas-
JeHbuUa». B yucie nocneqHUx ynoMHHaeTcs TEOpUsi OTHOCUTEIbHO-
CTH DWHIITENHA, 32 TEOPUIO KOTOPOTo «...yXBaTHJach YK€ rpoMaj-
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Has Macca mpeAcTaBuTeneld Oyp)Kya3HOHW WHTEIUTUTEHLIMH BCeX
CTpaH...».

[Ipuxonurcs ¢ nmpuckopOueM OTMETUTh, YTO TaKOi OypiKkya3HOM
VHTEJUIUTEHUMEN SIBJISIOTCS M MHOTHE OpPeCTAaBUTEIN COBPEMEHHOM
POCCHUHCKON MHTEJUIUTeHLIMH, AaBHO U, K COXAJIGHHIO, TPAaTUIIMOHHO
MpecMBIKAIOUINecs Tepel 3amagHol «HAyKOW» U TOTOBBIE 32 COPOCOB-
CKHUe «TpaHTbD» MpoaaTh Bce, uTo yroaHo. [IpaBaa, eciu roBoputhb
Cepbe3HO, MPOJIaBaTh UM Hedero, MO0 HUKAKWX PeabHBIX HAayYHBIX
JOCTU)KEHUH y HUX HET.

He MoxkeT ciyuTh OCHOBOU IJis MOCTpOEHUs (pu3HuecKoil kap-
TUHBI MUpPA U KBAHTOBas MEXaHUKa B €€ COBPEMEHHOM BHJIE, XOTs €€
BBIYMCIIUTEIHHBIE METO/IBI BO MHOTHX CITydasx OKa3aJMCh MOJe3HBIMU
JUTSL peLieHUs] PUKJIaAHbIX 3a/1a4.

B cBoe Bpemst OblT 0OOHapykeH psJl MPOTHUBOPEUUH TUIaHETapHOM
Mojenu aroMa Pesepdopna, B COOTBETCTBUM C KOTOPOWM B ILIEHTpE
aToMa HMMeeTCsl TMOJIOKUTENIbHO 3apsbKeHHOe SIPO Majoro pasmMepa,
BOKpPYT KOTOPOrO Ha pa3fIMuHbIX OpOuTax (B aTOME OHM HA3bIBAIOTCS
OpOUTAISIMH) IBHKYTCSI OTPULIATENIBHO 3apshKeHHbIe 37eKTpOoHbI. Co-
IJIACHO KJTACCUYECKOW 3JIeKTPOAMHAMUKE 3apsOKeHHAs 4acTulia, JBH-
JKyHIasiCsl C YCKOpPEHHEeM, JOJDKHA HEMpPepbiBHO H3IydaThb BJIEKTPO-
MAarHUTHYIO PHEpruio. 3/1ech cpa3y BO3HUKAEeT HEKOTOpOe HeaoyMe-
HUE, CBA3aHHOE C TeM, YTO MOYEeMY-TO He AeNIaeTcs PasIudus MeXIy
MPOJIOJIbHBIM U MOMEPEYHbIM YCKOPEHUSIMH, XOTS MPOJ0JIbHOE YCKO-
penue (3amemienus) Tpedyer nobaBiieHUs] (YMEHbIICHHS) SHEPTUH, a
MoTIepevHOe, KOTOpOe MPUCYTCTBYET MPU KPYTOBOM JIBHIKEHHH, STOTO
He TpebyeT. Ho Torma HemoHsATHO, MouyemMy TeOpHs MpeAcKa3bIBaeT,
YTO MPU KPYrOBOM ABMIKEHUM JIOJKHO MPOUCXONIUTH W3IydeHUe, He-
M30€KHO CBsI3aHHOE C MOTEPSIMHM PHEPrYH Yy UCTOYHHMKA WU3TyUSHUsI, B
JAHHOM ClTydae y 3JIGKTPOHA, KOTOPBIM IBWKETCS MO KPYyry ¢ MOCTO-
SIHHOM CKOPOCTBIO, a, CJI€A0BATEIbHO, U C HOCTOAHHOW SHEPrUeH.

IToaTOMY, B COOTBETCTBUM BCE C TOM ke «KJIACCUUECKON» TeOopHU-
e, W3Nlydas JHEepPruio, 3JeKTPOHBI 32 HUYTOXKHYIO JOJIO CEKYHIbI
JIOJKHBI YTIACTh Ha SAPO, a 3TOT0 He MPOUCXOANT. ITO eCcTh MapajioKc.
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Jpyrast TpyaHOCTBb cocTosla B TOM, YTO HacTOTa M3J/Iy4yaemoro
CBeTa JIOJKHA Obl PaBHATHCS YacTOTEe OOpAIIEHMs 3JEKTPOHA BOKPYT
q1pa, YTO TaKKe MPOTHBOPEHMUIIO OMBITHBIM JAaHHBIM, XOTS W 37€Ch
HEMOHTHO, TIOYeMYy, €CJI y Bpallalolero no opouTe 3JIeKTpOHa HET
SHEPreTUYeCKUX MPUUMH JUTS U3ITydeHus!, BOoOIIe Hy>)KHO CBSI3bIBATh
4acTOTY €ro oopalleHHs ¢ YaCTOTOM M3ITydeHHs.

Jns yctpaHeHus 3THX, B 00LIEM-TO, HAAyMaHHBIX MPOTHBOPEUHii
narckuii ¢pusuk Hunmbe Bop BBIABHHYM /IBa MOCTyJaTa: O CyIIECTBOBA-
HUM «pa3peleHHbIX» OpOUT, Ha KOTOPBIX 3JICKTPOH HE M3JIy4aeT, U O
MPOMOPLUHOHAIBHOCTH YaCTOThl U3JTyYEHUH Pa3HOCTH SHEPTHd Mexay
SHEPrUsMU COCTOSTHUI 3JIEKTPOHA Ha <«pa3pelleHHbIX» opouTtax. Hu-
KaKoro 000CHOBaHMS THUX NocTynaToB bop He man. [lanbHeliniee pas-
BUTHA (PU3UKH MOKA3aJI0 CMPaBeJIMBOCTh PACUETOB, BBIMOJHEHHBIX C
McrnoJb30BaHUeM nocTyiaTtoB bopa, He TOMbKO IS aTOMOB, HO U 7S
MOJIEKYJ1 U aTOMHBIX s1ep.

Hauanom HOBoro srama pa3BuTHs (PM3MKH U COOCTBEHHO MCXOJ-
HBIM MTYHKTOM KBaHTOBOM MEXaHWKHU MOCIY>KUIH Uaer (ppaHLly3cKoro
¢uszuka Jlyn ne Bpoiins o KopmycKyJIsIpHO-BOJIHOBOM jayaiiusme. To-
raa xe J.llpenuHrep mokasan, 4yTO yCTOMUMBBIM ABMKEHHEM 3JIEK-
TPOHA B aTOME COOTBETCTBYIOT CTOSIYME BOJIHBI, PUYEM CTallMOHap-
HBIM OpOMTANsIM 3JIEKTPOHOB COOTBETCTBYIOT LeJible UMCIia BOJIH Ha
opburanu. Pa3purue STHX NpencTaBiCHUH MO3BOJIWIO Pa3peLIMTh
MHOTHE MPOTUBOPEUHsl, pa3paboTaTh METO/IBI pacueTa pacrpeaeaeHus
TUIOTHOCTH 3JIEKTPOHHOTO 3apsd]a B aToMaxX M MOJIEKyJlax U MHOroe
Ipyroe.

OnHako nanpHeiiliee pa3BUTHE Mojesieil aToma ObIJIO MpUocTa-
HoBJleHo. KBaHTOBas MexaHMKa OTKa3aiach OT JajibHeilero pac-
CMOTpEHUs CTPYKTYp MuKpoyacTull. CTpPYKTypy BJEKTPOHHBIX 000-
JIOUEK CTaJld pacCcMaTpUBaTh C YUCTO MAaTEeMaTHMUECKUX U AaXKe Bepo-
SATHOCTHBIX TpeAcTaBlieHH, 0e3 kakoro Obl TO HU ObLIO 00BICHEHUS
MPUYUH BEPOSTHOCTH MOSBJIEHHS 3JIEKTPOHA B JAHHON TOUYKe Mpo-
cTpaHcTBa. KBaHTOBas MeXaHHWKa OKa3anach HECTIOCOOHOM OOBACHHUTH
MHOTHME CBOICTBA MHUKPOMMpA, HArpuMep, CTPYKTYPY MHUKPOYACTHL,
MPUPOIY MIEKTPUUECKOro M APYTHX 3apsaoB, MPUPOIY CIHHA, Mar-
HUTHOTO MOMEHTA U JPYrHMX Ba)KHBIX 1aPaMETPOB MUKPOOOBEKTOB.
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Cero/iHst KBaHTOBasi MEXaHHMKa MPOBO3IJIAIIACT OECCTPYKTYPHOCTh
9JIEMEHTAPHBIX YacThll. YacTHIlbl TOYEUHBI, T. €. Oe3pasmepHbl. U,
XOTSl 3TO OOCTOATENILCTBO MPUBOIUT K SHEPreTHYECKOMY MapajioKCy
(9Heprus 5IeKTPUYECKOr0 ¥ MArHUTHOTO MoJiei JTFo00i YacTHIIbI OKa-
3bIBaeTCs OECKOHEYHO OOJIBIION), HUKOTO 3TO He cMylaeT. HUKTO He
CTaBUT I0]] COMHEHHE MCXOJHYIO TUIAaHETAPHYIO MOJEb aroma, pas-
pabotannyto Pesepdopmom eme B 1911r. [Todyemy-To 3a0binu, 4TO H
nocrynatel bopa, ¥ npencraBieHre O BpaleHWH 3JIEKTPOHOB BOKPYT
s7ipa €CTh BCEro JIMIIb TMOJOXKEHHs MIaHeTapHON Mojesid atoMa Pe-
3epdopaa, u, eciau 3Ta MOAEb BEAET K MPOTHBOPSUHUSIM C OMBITOM, TO
clieflyeT HallTh MHYI0 MojieNb. Y BoOOIIe, KAKOB MEXaHU3M BCEX DTHX
«pa3peleHui», BePOSATHOCTH MOSBJICHHS 3JEKTPOHA B TAHHOW TOUKE
MPOCTPAHCTBA U Mp., €CJAM HUKAKOW BHYTPUATOMHOM Cpeibl, T. €. BCe
TOrO e 3(Upa Ha CBeTE He CyIecTBYeT? BMeCTO M3yUYeHHsT KOHKpET-
HBIX CTPYKTYP ¥ MEXaHM3MOB B3aMMOJICHCTBUI BCE, B KOHIIE KOHIIOB,
CBEJIOCh K YHCTO BHEIITHEMY, BEChbMa MOBEPXHOCTHOMY OMUCAHHIO.

Jleno mouuio A0 TOro, 4TO caMa BO3MOXKHOCTh Kakoro Obl TO HU
ObLTO MeXaHW3Ma B SIBJCHHUSIX MHUKPOMHpA CTaja oTpuuarhes. OTpu-
LAIOTCS. M MPUYMHHO-CJICICTBEHHbIE OTHOIICHUS B SBJICHUAX MHKPO-
MHpa, 4YeM HAKAAObl6AlOMCcaA NPUHUURUATbHbIE O0ZPAHUYEHUA HA
nO3HABAMENbHbIE 803MONCHOCIU HUeI08eKA.

Hcnonb3yst MoCTysnaThl TEOPUH OTHOCHTEIHOCTH M KBAHTOBOM
MEXaHUKH, COBpeMeHHas (pu3uKa cTajia CBOAUTh (GU3HUECKHE SBICHUS
K MCKOKEHUSAM «IPOCTPAHCTBA-BPEMEHH», KO BCAKHUM «HUCKPHUBIICHH-
SIM» MPOCTPAHCTBA U «IMCKPETHOCTSAM» BPEMEHH, COBEPIIEHHO MIHO-
pupyst TOT (haKT, YTO BCE ITH HEJIMHEHHOCTH MPOCTPAHCTBA U BPEMEHH
eCTh (YHKIIUH, KOTOpPbIE MOTYT CYIECTBOBATh JIMIIL TOTAa, KOrja
CYIIECTBYIOT MX JIMHEWHBbIE apryMEHThI, a caMH Mo cebe HeJTMHEeWHO-
CTH OTHOCHTEJIBHO CaMHUX ce0sl POCTO HE MOTYT CYIIIECTBOBATb.

Teopernueckast (U3MKa TMpPeKpaTHiia MOMBITKK BbISCHUTH BHYT-
PEHHIOIO CYIIHOCTL SIBICHUH M OOBsABWIA (PEHOMEHOJOTHIO, T. €.
BHEILIIHEEe OIMUCAHKE SBJICHHI OCHOBHBIM METOIOM MMO3HAHUS MPUPO-
Ibl. PesynbraToM rocrnoactea (heHOMEHOJIOTHH SBUIOCH MMOJYHHEHHE
¢usnkn matematrke. Cama ¢u3MKa cTajla 4acThbIO MaTeMaTHUKH, U3
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Hee COBEPILIEHHO Hcue3sla MaTepus, T. €. UCUE3JId MPEICTaBIeHHUs O
npupoze SBJICHUH, 00 X BHYTPEHHEM MeXaHW3Me, BMECTO TOTO, UTO-
Obl MaTeMaTHKa KaKk HeoOXOAMMOE M TOJIe3HOe JOMOJIHEHUE, KaK WH-
CTPYMEHT MCIOJIb30BAJIaCh (PU3HKOIA.

Lenbto TeopeTnyeckoit GU3MKK ObLTO OOBABICHO CO3JaHNE BHYT-
peHHe HeMpPOTHBOPEUMBOTO OMMCAHWS BHELIHEH CTOPOHBI SIBJICHHUI C
MIOMOLIBIO BCE YCIIOXKHSIOIIErocs MaTeMaTh4eckoro anmnapara. CBoeii
’Ke BBICIISH LIeNTbI0 TeopeTHyeckas (u3Mka OOBSBHIA HE TO3HAHHME
npuposl, a cozganre TBO — Teopun Benukoro O0benunenus, T. e.
TaKOW TEOpHH, B KOTOPOH OCHOBHBIC (pyHIaMEHTAJIbHbIC B3aUMOJICHi-
CTBUSI — CHJIbHOE U cllaboe siiepHbIe, JISKTPOMArHUTHOE U IpaBUTa-
MOHHOe OyayT OMNMCaHbl €AMHBIMM MAaTeMaTHYECKUM TIPUEMOM.
CnpammBaeTcsi, eclii Takoe OoObeAMHeHHe OyIeT BBINOJIHEHO, 3TO
XOTh Ha MOTY MPHOJIM3UT HAC K TIOHUMAHUIO (DPU3UKH TMPUPOIHBIX SIB-
neHuii? OTBET O4eBUICH: He MPUOIU3UT. A Tora 3a4em?

1.5. Upeanu3m Kak npuYnHa MeToAosIorM4ecKoro
KpU3uca COBpeMeHHOMN TeopeTuyeckon pusnku

K GonpmomMy coxaneHuto, Bce JJeHMHCKHE MPeICKa3aHus 1Mo OT-
HOIIIEHHUIO K COBPEMEHHBIM «MOJIHBIM>» TEOPHSM €CTECTBO3HAHHS OI-
paBIaaKMcCh, U UMEHHO OJarofaps 3TOMY COBPEMEHHOE €CTECTBO3HA-
HHME HaXOJWTCS B TTyOOKOM KPHM3HCE, YTO MPHU3HAETCS MPaKTHYECKU
BceMu. [Ipu3sHakamu 3TOro Kpusuca sSBISIOTCS:

— HEBO3MOXKHOCTb B PaMKax CErOAHALIHUX TeOpuil pa3o0paThcs B
CYLIECTBE SIBJIEHUH, KOTOPBIMHU MbI JaBHO W LIMPOKO MOJIb3yeMcsl, — B
JNIEKTPUUECTBE M MarHeTu3Me, B IpaBUTALMH, B SASPHOI SHEPTUH U
BO MHOI'OM JIPYTOM; BCE YaCTHLIbI, IO MHEHHUIO COBPEMEHHBIX YUEHBIX,
HE UMEIOT CTPYKTYPhI, MX CBOHCTBA B3SIMCh HUOTKYAA,

— (MBMKK TPEaNOYMTAIOT He 0000ImaTh SBICHUS MPUPOIBI, a WX
NOCTYJIMPOBaTh, TEM CaMbIM CO3HaHHe (Maes, MOCTyJaT) UAET BIepe-
o marepur (mpupoasl, GakToB), eciau (aKkThl HE YKIaIbIBAIOTCS B
TEOPHUIO, TO HE TEOPHs MCIpaBIIsSEeTCs, KAk 3TO clenanu Obl MaTepua-
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JMCTHI, a (aKkThl OTOpackIBalOTCS (YEro CTOMT OJIHA JIMIIb UCTOPUS C
oTOpaceIBaHHEM pe3yJIbTaTOB MCCIIeOBaHUS 3(UPHOrO BeTpa, oOHa-
py’KkeHHOro MaiikeJIbCOHOM M ero MoclieI0BaTe IsIMH);

— MaTeMmaruka, T.e. Croco0 ONHMCcaHus, HaBs3bIBaeT (U3MKE, T.C.
NpUPOJIe CBOM BEChbMa MOBEPXHOCTHBIE MOJENIM M 3aKOHBI, BCE MPO-
LIECCHI, TT0 €e MHEHHUIO, HOCSAT BEPOSTHOCTHBIN XapakTep, a BHYTpPEeH-
Hero MeXaHh3Ma Y HUX HeET;

— B TeOpeTHYecKol (u3rke 00OCHOBBIBAIOTCS TMOHATHS, KOTOpPbIE
HETOCPEACTBEHHO MPOTHBOpEYaT AWATICKTUYECKOMY MaTepHaIn3My,
Harpumep, Teopus «bosbIIOro B3pbiBa», T.€. «Hayajla cozaaHus Bcee-
JICHHOI», MpaB/a, MPH ATOM 3asBJISETCS, YTO CaM JWAJICKTUYECKHi
MaTepuaIn3M yCTaper. ..

[TpuunHbl KpHU3Kca TeopeTHueckoit ¢pu3ukn koHua 1910 u koHua
200 cToseTHii UIMEIOT O0IIMe YePThl, HO UMEIOT U pasinnyus. Kpusuc
¢m3rkm koHUa 1910 croneTust ObUT BBI3BAH WACAIN3ALMI MTOJI0KEHUH
CIIOXKMBLIEHCS K TOMY BpeMeHM MeTa(u3nueckoil KapTHHBI MHpa.
Cunranoch, 4To BCe YCTaHOBJIEHHOE HAYKOM MMeeT cTaTyc aOCooT-
HOI UCTHHBI, 0 HEOOXOIMMOCTH MPOHUKHOBEHHUS BIUIyOb CTPYKTYpPHOU
OpraHM3alMi MaTepur HUKTO He mombliuisul. K aToMy BpemeHu B
Hayke cTajla Bo3pacTaTbh poJjib MaTeMaTHKH, MOCTENEHHO 3ac/IOHHB-
uieid coboit camy (u3MKy, T.e. BHELIHee omnucaHue, GpakTuiecku, ge-
HOMEHOJIOTHSI, CTaja BBITECHATh JAWHAMHUKY — METOJ OMHpAaIOLIUics
Ha MOJeJIbHbIEe NpelcTaBieHus (pu3ryeckux npoueccoB. HapyueHue
OCHOBHOHM JIMHMM pa3BUTHSl €CTECTBO3HAHUS — MPOHUKHOBCHHUS
BIITyOb MaTepuu M npuBeso Gu3nky 1910 croneTus Kk Kpusucy.

Kpusuc ¢usukn konuna 2010 croneTvs ObUT BBI3BAH TEMH XKe
NpUYUHAMH, HO YCYryOJieH mpuHsToM eme B Hadane 2010 croneTtus
UJICATTUCTHYECKOM METOJOJNIOTHUel BBIABWKEHUS W aOCOMOTH3aLuen
TaK Ha3bIBAEMBIX MOCTYJIATOB, IIPUHLMIIOB» U aKCHOM, KOTOPBIM, IO
MHEHHIO WX aBTOPOB, 0O0s3aHa COOTBETCTBOBATH MPHpPOJA. 3/ech
npecTaBieHus o npupose (co3HaHHe) SBHO MPEALISCTBYIOT H3yYe-
HHIO TIPUPOJbI (MaTepuM) U He MO3BOJISIOT MOJOMTH OOBEKTHBHO K
SBJIIEHUAM Tpuponsl. [Ipupomy crany BeIIyMbIBaTh, a HE W3y4aTh, U
9TUM Kpu3uc koHua 2040 cTojeThsl OTIMYaeTcsi OT KpU3uca KOHIA
190 cronerus: Toraa 3HaHWS O MPUPOJIE HE BBIAYMBIBAIM, HO HIea-
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JM3UPOBAITM KaKk OYEeBU/IHBIC, TOKa3aHHbIe U abcomoTHele. Ho 1 TOT, 1
Jpyroi NoAXobl CyTh MOAXO/bl HACATUCTHUYECKHE.

Upneanucruueckas ¢unocodus poauna vaeamrucTUYECKyIO METO-
JOJIOTHIO, CIIEICTBUEM KOTOPOUW W SIBUJICS TYIHUK, KPU3HC (PUZHMKH TO-
r7a v Tenepsb.

K uemy >ke 5T0 Bce npHBeIo B MPUKIIaTHOM TU1aHe?

Ha ocHoBe wugeii Teopuu oTHOCHMTENBHOCTH ObUT co3daH psf
KPYMHBIX 3KCMEPUMEHTAIBHBIX YCTAaHOBOK, 3a/laueil KOTOPBIX OBIIO
BBISICHEHHE YCTPOKCTBa MaTepun (YCKOPHUTEIM YaCTHL BBICOKHX DHep-
rui) u obecrieyeHUe YeoBeuecTBa HEOPAHUYEHHBIM KOJIUYECTBOM
sHeprun («Tokamaku»). Bce OHM KOHYMJIMCH TOJIHBIM TPOBAJIOM:
YCTPOHCTBO MaTepUM TaK U HE YCTAHOBJIEHO, SHEPrusi HE MOJy4YeHa,
MpOrpaMMbl CBEPHYTHI.

[IpaBaa, ecTb ¥ HEKOTOpbIE AOCTHXKEHUS. MHOrO JIeT TOMY Hazaf
noa pykoBoacTsoM akaaemuka b.b.Kamomuesa Obia nmomyudeHa «yc-
TOHYMBas Tia3Ma» npocyinectBoBaniuas «uenbix» 0,01 cexynasl. C
TeX MOp TOCTPOEHbl MHOTOYMCIICHHbIE YCTAHOBKHM ISl MOJyYeHHs
TePMOSIIEPHON SHEPruM, MPU3BaHHBIE HABEUYHO 00ECTIeUHTh YeIoBe-
4yecTBO 3Heprueid. OnHaKo YCTaHOBKM €CThb, CO3[aHbl MHCTUTYThHI U
3aBOABI JIsl 9TUX LeNied, MNpOoBOAsATCS KOH(pEpeHLMH M 3acedaHus,
paszzmaroTcsl Harpajabl M yueHble crenend. Het numb camoro tepmosiaa,
¥ HUKTO He 3HaeT, OyZeT JIM OH Koraa-HUOYy/b.

[louemy cropoHHMKM TeopuHM OTHOCHTENBHOCTH CTOJb YHOPHO
3aLUILIAIOT 3Ty «TEOPHIO», AaXKe, HECMOTPSl Ha €€ HeJIOTHYHOCTh U, B
obuieM, GecriogHocTh? [ToTOMY YTO OHM 3alIMIIAIOT HE CTOJIBKO ee,
9Ty Teoputo, ckoibko cebs. [IpoBan Teopun oTHOcHTENBHOCTH OyAeT
03HayaTh HEeU30EKHOCTb MOCTAHOBKM BOMpPOCAa O TOM, YeM e 3Ta
LIKOJIa 3aHUMajlach Lejloe ABajlaToe CTOJIeTHE, KOraa Mo ee peKo-
MeHAaUusIM OblTM Oe3pe3ysbTaTHO MCTpaveHbl CPEe/ICTBA, COU3MEpH-
Mble ¢ Ol0KeTaMH KPYIHBIX rocyaapcTs. OTo OyneT o3HauyaThb MOJI-
Hoe (hracko Bcex MpeACcTaBUTENIeH ATOM IIKOJIbI.

Bce 9T0 maeT ocHOBaHHMe CUWTaTh, YTO COBpeMeHHas (pyHIaMeH-
TaJlbHasl HayKa M e OCHOBAa — TeopeTHdecKkas (pU3HKa y>ke MHOTO JIeT
HaxXoJsTcs B ITyOOKOM Kpuauce. BHeIIHMMHU MpU3HAKaMU 3TOr0 KpH-
3uca SIBJISIOTCS:
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— OTCYTCTBHE HOBBIX OTKPBITHH, UCKJIIOYast, pa3Be uTo, OTKPHITHE
MHOTOUYMCIIEHHBIX <OJIEMEHTapPHBIX YaCTHID®, YACIO KOTOPBIX COCTaB-
asieT yxke Heckosibko coteH (ot 20010 2000, 3aBUCHMMOCTH OT TOTO,
KaK CUMTATBh);

— JOporoBu3Ha (hyHIaMEHTaJbHBIX UCCIIeIOBaHUM (CKOJBKO CTO-
UT, WHTEpecHO, coopyxkeHHe CepryXOBCKOTO YCKOPUTENs, pa3me-
IIEHHOTO B MOJ3€MHOM TYHHeJIe, JJIMHA KOTOPOro cOoCTaBisieT 22 KM
(1), B koTopom ycranosiaerbl 6000MarHUTOB BECOM KaXIbli B JA€CAT-
KW TOHH, OMyTaHHBIX TPyOONMpPOBOJAMHM, B KOTOPBIX HY>KHO TPOITyC-
TUTb KUJIKUH reuin?);

— MOJIHOE HEeTIOHMMaHHUE CTPYKTYpPBI BelecTBa (y «aJeMeHTapHbIX
YaCTHL» HET He TOJIBKO CTPYKTYPBI, HO 1ake pa3MepoB, BCE MX CBOII-
CTBa — MarHUTHbIE MOMEHTHI, CIIUHBI, 3aps/Ibl U TIp. B3SJIMCh HUOTKY-
na) v nosieit («iose —ocobbiii Bua marepun»(!) u Bce);

— (akTrveckoe npekpanieHue (GyHIAMEHTAIbHON HAyKOW MOMO-
1M TIPUKJIaJHMKAM B PELICHHH NMPaKTUYeCKUX 3a71a4, (CO3AaHHbIe OT-
paciieBbie 00JaCTH MPUKIJIAJAHBIX HAYK HE TOJIBKO OTICIUIUCH OT (yH-
JaMEHTAIbHOM HayKH, HO U BO MHOTOM OTIEPEAMIIU €e).

He Oynyun B COCTOSIHUM MPEIOKUTD YTO-TMOO0 [UIS JaibHeIe-
r0 Pa3BUTHSI €CTECTBO3HAHHS, COBPEMEHHBIC «TEOPETUKU» OT (PU3MKH
WILYT MYTH CMBIKaHHS C PEJIMTHEH, YTO UEPKOBBIO BIOJIHE MPUBETCT-
ByeTcs. [IpuMepoM Takux MOMBITOK siBAsieTcss MeskmayHapoIHas KOH-
(depeHLUs MO OOBEIUHEHHIO HAYKH M PEITUTHH, KOTOPYIO O/ PYKO-
BozAcTBOM cBoero pexropa M.b.®enoposa nposen MI'TY um. bayma-
Ha 23-26 nexabps 2002r. Ha Heli BhICTYnalli BBICOKOMOCTABJICHHBIE
¥ BeCbMa 3py/IMpPOBaHHbIEC LIEPKOBHbBIE HepapXu, KOTOPbIE TMOTHOCTHIO
NOAJICPKAITU ATy HHULUATHBY ...

Cez00na neped ecmecmeo3HAHUEM CHIOAM 08e BAMNCHBIX 3a0a-
Yu. peeususa 6cezo, 4Mo OOCHUZHYMO HAYKOU K HACMOAUIEMY 6pe-
MeHU, U 8blAGIeHUE CHIPYKMYD MAMEPUATbHBIX 00BEeKMO8 U 6HYm-
PEHHUX MEXAHUZMOE ACTCHUIL.

IepBas 3amaua o0yciioBlIeHa TeM, YTO JaJieKO He BCE, MPUHATOE
3a UCTHHY, TaKOBOH SIBJISIETCS, a JBUTAThCS Jajibllie MOYKHO, TOJIBKO
OCO3HaB, YTO Ha CAMOM JIeJie JIOCTUTHYTO, a 4TO sBJIsSeTCs JIOKHBIM. K
9TOMY JIO)KHOMY OTHOCSITCSI, HAallpiMep, BCe TaK Ha3bIBaeMble DKCIIe-
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pUMEHTaIbHbIE TOATBEPXKAEHUSI TEOPHUH OTHOCUTEIBHOCTU. JTO, B
MEPBYIO OYepellb, CBSI3aHO C TeM, 4TO Jr00O0H 3KCrepuMeHTalIbHBIN
(hakT MOXKET UMeTh OecUHCIeHHOE MHOXKECTBO TPAKTOBOK, a HE TOJIb-
KO Te, KOTOpblie MPEeANoYnTaloT CTOPOHHHUKM pensThBu3Ma. [Ipume-
POM MOJKET SIBJIATBCS TaloKe SKCNepUMEeHT DH30 Mo OIpeneseHHIo
ckopoctu cBeta B 1849r., xorna a1s MCMOMB30BAaHHOW UM METO0JIO-
MA W TIOCTaBJICHHOTO MM SIKOOBI SKCIEpUMEHTa He ObIJI0 HUKaKOH
TeXHU4ecKoi 6asbl. M3 Toro e nepedHs MOXKHO Ha3BaTh Koadduiu-
eHT DpeHerns, He UCTIOIB30BAHHOTO HU B OJHOM ONTHYECKOM MpPHO0-
pe, ¥ psia ApYTHX.

BbI3bIBaIOT Tak:ke COMHEHHsSI TOYHOCTH OINpeeSieHHs HEKOTOPBIX
rnapameTpoB YacTHL — MAThIM 3HAK Mocse 3ansaToi u T. A. HekoTopele
METO/I0JIOTUH MPOCTO HUKYIA HE TOASTCS, HApUMep, METOAOJIOTHs
omnpeJesieH!s BpeMEHH KU3HM NIPOTOHA U T. 1. Bee aTo TpebyeT mepe-
cMOTpa.

1.6. FmaBHasa npo6nema ecTeCTBO3HaHUA

CeroaHs rJ1aBHBIM BOMPOCOM €CTECTBO3HAHUS SIBJISETCS BOIPOC —
JIOJKHA JI HayKa OrpaHUYMBATHCS OJHMM TOJIBKO OMTUCAaHWEM WITH 3a
OIMKCAaHHUEM JIOJDKHO ClIeZIoBaTh MPUUMHHOE o0bsicHeHUe. PazymeeTcs,
KOTJa Mbl 3HAKOMHUMCSI C HOBBIMH SIBIIEHUSIMH, TO MbI HE MOYEM OTKa-
3aThbCs OT OMHCaHUs 3TUX sBieHWi. Ho onmcanne — 3To TONBKO mep-
BBl IIar B HAYYHOM HCCJIEJOBAHUU. 32 HUM JOJDKHO CIIEIOBATh M3bI-
CKaHWe MPUYMHHOW CBS3M, T.e. BHYTPEHHEro MeXaHHW3Ma SBJICHHH.
HccnenoBanue BHyTpeHHEr0 MeXaHU3Ma MO3BOJIMT HE TOJLKO MOHSTH
MPUYUHBI SBJIEHUSI, HO M OTKPOET HOBBIE CTOPOHBI STOTO SIBJIEHHH,
YCKOJIb3HYBIIHE OT MOBEPXHOCTHOTO HaOIIONEHHSs, MOKaXeT OrpaHH-
yeHHsl TON o0JiacTH, Ha KOTOpPYIO siBJieHHe pacrpocTpansercsa. OHO
MO3BOJIUT M30€XKaTh WIealr3allii B OMMCAaHWM SBJICHHUS U HAMETHUTh
MyTH JAJIbHEUIINX UCCIIEAOBAHUM.

[lonbITkK BBISBIEGHUS] IPUUMH TPUPOIHBIX SIBICHHUN MPOHU3bIBA-
FOT BCIO UCTOPHIO HayKH, HO OHH ellle B APEBHOCTU B OJHUX TPOsBIIe-
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HUSX HOCHIM MaTepuanucThueckuii xapakrep (Danec, JleMOKpHT,
Jlykpermii ¥ Ip.) B ApYyrHUX — HWACATMCTHYECKUN XapakTep, rNIaBHbIM
obpazom, teonoruueckuii. Ho yxxe B 17 Beke dpaHLly3ckuid yueHbIH
P.Jlexapt nomeiTascs aaTh MaTepHATUCTUYECKOMY MOJXOY COOTBET-
CTBYIOLILYIO METOJOJIOTHIO.

P.Jlexapt (Descartes, 1596 — 16580)BoeM ri1aBHOM COUYHHEHHU
«PaccyxneHre o MeToJe» npearnonaral MaTepHIo JeIUMoi 10 Gec-
KOHEeYHOCTH. Bcee siBieHus cBoasTesa K ABvxKeHHUIO Matepuu. M xors
HEe BO Bcex ciencTBusx Jlekapt okazanicsa mpas, cBoas BceneHHyro k
YUCTO MeXaHU4YeCcKOl cucTteme, (akTHUeCKH OH co3Aajl AMHAMHYe-
CKMI MeToA, 00S3bIBAIOLIMK BCIOY MCKATh MPUYHMHHO-CIIEJCTBEHHbIE
OTHOILIEHHSI Ha YPOBHE OpraHM3aly MaTepuu Oosee riyOOKOM, He-
JKEJIM caMo SBJIEHUE, KOTOPOEe AOCTYITHO HAIIMM YyBCTBaM.

«HyBcTBa HallM He MOKa3bIBAIOT HaM JEMCTBUTENBHON MPUPOBI
Belllel, a TOJIbKO TO, B Y€M OHM HaM I0JIe3Hbl WM BPEIHBI», YTBEpP-
skpan Jlekapt. XapakrepHas ueprta yueHus [lekapra — M3rHaHue u3
HayKH O MpUpPOJE MOTAaeHHBIX CBOWCTB M yKa3aHWEe Ha BO3MOYKHOCTb
o0bscHeHNs (pU3MYECKUX SBJICHUI IBWKeHHeM. Bech reHesnc mare-
puu, no JlekapTy, CBOAMTCS K BOSHMKHOBEHMIO Pa3lWYHBIX 3J1€MEH-
TapHBIX (OPM, KOTOpBIE, CUETISACH APYT C APYrOM W COCTaBJIsisl HO-
BbI€ arperartbl, 00pa3ytoT pa3nuyHblie Gopmbl Matepuu. Takoi noaxon
K npupojie 00ycI0BMII €ro KUBYUYECThb, U ¢ T€X MOP HAy4YHOE HaIlpaB-
JIeHWe, pyKoBoasiueecs npuHUunaMu Jlekapra, Ha3bIBaeTCsl KapTe3u-
aHCKUM WM KuHeThdeckuM. C 3THM HampaBlIeHHEM BCKOpe cTajo
O0pOoTbCS HBIOTOHMAHCKOE HAIpaBieHHWE, KOTOPOEe MOXKHO Ha3BaTh
(heHoMeHoOTHEH.

Inaeueiit Tpyn Jlekapra «Principia Philosophiaewossuncs B
1644r. Yepes copok Tpu roga B 1687r. U.HbloToH oTKpBIBaeT 3aKkoH
BCEMHUpHOTo TsAroteHus. He pemasch nath 00bsICHEHHE TPUYMHBI TS-
rotenusi, HblOTOH mnpenocTaBiaseT YCMOTPEHHMIO uWTaTens peuiuThb
BOMPOC O MaTepHaIbHOCTH UM HE MaTepUAIIbHOCTH 3TOH MPUUYMHBI .
HbroToH GopMyaMpyeT MpUHLMIT JSHCTBUS CHJI Ha PaccTOSHUM Oe3
MPUBJIEYEHUS TIPEACTABICHUNA O MPOMEXYTOYHOM MaTepHajibHOM HO-
curtene storo AedcTtBus. Takum oOpa3zoM, ObLIO MONOXKEHO Havajao
YYEHHUIO O TOTA€HHBIX CHJIAX, U 3TO Y4YeHHE ObUIO BCTPEUEHO COUyB-
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CTBEHHO Teosoramu. M XoTs ycriexu 3akoHa BCEMHPHOTO TITOTEHHUS
HEOCTIOPUMBI, CIIeyeT OTMETHTh, YTO OH UMEET MUCKIIOYUTEIHHO Ma-
TEMaTHUYECKUN M K TOMY K€ WJIeaIM3UPOBAHHBIN, HO HUKaK He Qu3u-
yeckui xapaktep. OTcyTcTBHE (PH3MUECKUX, T.€. MPUYMHHBIX Tpe-
CTaBJieHWI TIPUBEIIO, B YACTHOCTH, K TOMY, 4TO B cepeauHe 19 Beka
Heiimanom u 3enurepom ObuT chOpMyTHUPOBAH TaK Ha3bIBaEMbIN KOC-
MOJIOTUYECKHI T'PaBUTAIMOHHBIN TMapajoKC. €Cld pachpOCTPaHHUTh
3aKOH BCEMHUPHOIO TATOTEHHs Ha BCIO OeckoHevHyro BcesneHHyro, To
IpaBUTALMOHHBIN MOTEHIIMAI B JJFOO0H TOUYKE MPOCTPAHCTBA OKaXKeTCs
OeCcKOHEYHO OOJIBIIUM, YEero B MPUPOJIe OBITh HE MOJKET.

Takum obOpazom, yxe ¢ 17 Beka B Hayke Hadaiach 6oph0a Mexay
JUHaMU4YecKol W (eHoMeHonornveckoit Metoposiorusimu. OHa He
MPEeKpaTUIach U B HALIH JTHU.

UzeectHbiii Hemeukwii ¢uzuk [.['embMonbly  yTBepskmam, dYTO
«KoHeuHas 1esb HayYHOTO 3HaHHMS 3aKIII0YaeTcs B M3bICKAHUHN MOCTO-
SIHHBIX MPUYMH ABJICHUI». DTO ecTh (PaKTUYEeCKOe MPOJIOJKCHUE JTH-
HuM Jlexapra B Hayke.

Jx.K.MakcBemn mociienoBaTeNIbHbI CTOPOHHUK M pa3paboTdrk
KUHETHYECKO# TeOpUH MaTepHH, B psjie cTaTell v JoKIaioB odpainaer
BHMMaHWE Ha HEJIOCTAaTOYHOCTh YHMCTO MAaTeMAaTH4eCKOro OIMUCAHUs
seiieHuil. He oTpuiias mone3sHocTH MateMaTukd, MakcBeul yKa3biBa-
€T Ha HEOOXOJIMMOCTh MOJIEIUPOBaHHs (PU3NYECKUX SBICHUN. DJek-
TpoJAuHaMKuKa MakcBesuia sBjsieTcs MPUMEPOM TaKOro MOJXojaa, B
Hell OH UCTOIb30BaJI MOJIeNIbHEIE 3(UPHBIE TIPECTABICHUS O CYIIHO-
CTH dneKkTpoMaruetusMa. MiMeHHO Ha 3Toi ocHOBe MakcBesn pazpa-
6oTan cBOM 3HaMEHUTHIE YPaBHEHHUS dJeKTpoMarHutHoro mnojs. Ilo-
JIe3HOCTh ypaBHeHU MakcBellia OATBEpIKIeHA BCEM TOCIIe Iy FOIIMM
pa3BUTHUEM HAyKW U TEXHHUKH.

Odu3rka Kak Hayka O MPUPOAHBIX SBJICHHUAX BIUIOTH 10 CEPEeIUHBI
19 croneTtHs cuurTanack MpeAMETOM 3aHATUHN JHOOUTENIEH, HE UMero-
UM Cephe3HOr0 MPHUKJIIAJHOTO 3HAYECHHUs, XOTs pabOThI 10 reOMETPH-
4yecKOW onTHKe yxe Toria OblUTh UckiroueHreM. OJJHAKO ¢ OTKPBITHEM
9MEKTpOMarHeTH3Ma MOJ0KEeHHe CTajlo MEHSATHCS, B CBSA3H C YeM IpH-
CTaJIbHOE BHUMaHHE K €CTECTBO3HAHWIO CTAlld yNEJSATh M MOJIUTHYE-
ckue nestend, takue kak @.Ourense v B.W.JlennH. 310 MOXHO 00b-
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SCHUTb TE€M, YTO METOAOJOMUECKUH MOAXO0 K €CTECTBEHHOHAYYHBIM
¥ OOIIECTBEHHBIM SIBJICHUSIM HOCUT BO MHOTOM OOILMI XapakTep.

B paborax ®.DHrenbca «/Inanektuka npupoas» (1873 — 1883)
[10] c. 391 — 407} «AnTrmtopunr» (1877 — 1878)8 yacTHOCTH, TO-
KaspiBaeTcsi, 4to «Kagcoas (kypcuB moii — B.A.) Beicmas dopma
JOBWKEHUST COIEPXKHUT B cebe KakK MOMUMHEHHbI MOMEHT HM3LIYIO
(hopMy, HO HE CBOAMTCS K HEM»..

Hy>HO 3aMeTuTh, YTO AMHAMUYECKUH METO[, Mpearoararoimi
yriayOlieHHe B MaTepuio, KOHeUHO, Oosee cliokeH, Hexelu deHome-
Hojiorus. UIMEHHO 3THUM MOKHO OOBSICHWUTb TOT MPUCKOPOHBIN (akT,
4TO yxKe K KoHLy 19 croneTus B Hayke (PeHOMEHOJIOT S cTana OCHOB-
HBIM METOJIOM.

Ha HemomycTHMOCTh Takoro mMoJIOXKEHHs TMbITANCS 0OpaTUTh
B.W.Jlennn B pabote «MaTepraiu3M U SMIUPUOKPUTULIM3M» [5], B
KOTOpO# OH KPHUTHKOBAJ (PM3MKOB 3a TO, UTO Y HUX «Matepus ucyes-
Jla, OCTaJIUCh OJIHM YpaBHEHUs». Ota pabota Jlenuna B roasr CoBert-
CKOU BiacTu Oblia 00s3aTeNIbHOM AJ1s U3Y4eHHUs BO Bcex By3ax. Pabo-
Ta, MpaBJa, HamMcaHa JOCTATOUYHO TSDKEJBIM SI3bIKOM M HOCUT BO MHO-
roM TMOJIEeMHUYECKUH Xapakrep. DTO 3aTPyAHAJIO ee M3y4eHHe, KOTo-
poe NpHOoOpeIo UCKITIOUUTEBHO (OPMaNbHBINA XapakTep U He oKa3allo
NpPaKTUYEeCKM HUKAKOTO BIIMSHHUSA Ha peaysibHOe pa3BuThe Hayku 20
CTONETHSL.

Bopbba 3a kuMHeTHHeCKYylO TEOpUIO MaTepud Obula MPOIOJKEHA
yxke B 20 cronetun coBeTckuMu akanemukamu B.D.MurtkeBuueM u
A.A.MakcumoBbiM, a Takxke mnpodeccopamu  A.K.TumupszeBbim,
H.I1.KacrepunbiMm u 3.A.LleiitmunbiM [11]. OnHako WX ycuiaus He
YBEHYAJIUCh YCIIEXOM, BO-TIEPBbIX, MOTOMY, YTO OHM HE CyMeJH JaTb
JOCTaTOYHO MCYEPNbIBAIOIIMX MPEICTaBleHUH O CTPYKTYpHOH opra-
HHU3aLMHM MaTepu Ha YPOBHE MHUKPOMHpPA U O QU3MUECKOW CYTH CH-
JIOBBIX TMOJIEH, a BO-BTOPBIX, MOTOMY, YTO (DEHOMEHOJIOTMYECKHE B
CBOEH CYTH TEOpHs OTHOCHTENbHOCTM DWHILUTEHHA U KBaHTOBas Me-
XaHWKa Jaly ylauyHble MaTemMaThHieckue (hopMyJibl Ul pacyeTa MHO-
rux serenuil. [TocineqHee oGCTOATENBCTBO cO3/AI0 BIEYATIEHHE 00
MCTUHHOCTH MOJIOXKeHUH 3Tux Teopuid. M Toneko B koHue 20 ctone-
THS CTana 0OHapyXUBaThCs MX SBHAs HEJOCTaTOYHOCTb.
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1.7. Kpusuc coBpeMeHHOU TeopeTU4eckon pusmnkm

CeroaHs ¢pu3MKa HAXOAUTCA B TIIYOOKOM KpHU3HCe.

HecmoTtpst Ha MHOrouuciieHHble MyOJUYHBIE BBICTYIICHUS, 3a-
SBJICHUS, TIOMYJISIPHbIE W CHELUabHbIE CTAaTbH, UMEIOLINE LIeJIbIO
JOKa3aTh BeJIMYMe 3JaHus COBPEMEHHOW (DPM3MKHM U rpaHIMO3HbIC
BO3MOXKHOCTH, OXKMJAIOIIHE YETOBEUECTBO B CBA3U C €€ JOCTHKEHMUS-
MM, MPUXOJUTCS KOHCTATUPOBaTh, YTO HA CaMOM Jeje HUYero IMo-
J0OHOTO HeT.

[IpakTyeckn oka3anuch Oe3ycneltHbIMM MHOTOYMCIIEHHbIE MO-
NBITKM OOBETMHEHUsS OCHOBHBIX (DYHIAMEHTAJIbHBIX B3aMMOICHCT-
BUIl Ha OCHOBE CYIIECTBYIOLIMX B COBPEMEHHOW (DM3UKE MPe/CTaB-
nenmii. Teopus Bemukoro O6benunenus (TBO), o koTtopoii MHOro
JeT TpyOWIn (QU3MKKU-TEOPETHKH Kak O TJIaBHOUM Uenu (PU3n4ecKkoro
OCMBICJICHHUS TIPUPO/IbI, TaK U He Oblla co3fana. A eciy Obl OHa U Obl-
Ja cosjgaHa, uto Obl OT 3TOro M3MeHunoch? beuin Obl paspaboTaHsbl
HOBbIE HamNpaBlIeHUs], cO3/4aHbl HOBble MPHOOPLI? Mnu Gusuku Beero
JIMIIb HACTKAAINCh Obl «KpacoToi» HoBoW Teopun? KonuuecTBo
OTKPBITBIX <3JIEMEHTApHBIX YaCTHUL» BELIECTBA y)KE AaBHO HE BSXKET-
Csl C MIOJIHOM HEOMpeaeIeHHOCTBIO UX CTPYKTYPbI, M TaBHO YK€ HUKO-
ro HE YIAMBJSET U HE YMUIISIET OTKPBITHE OUSPEHOM <3JIeMEHTapHOH
YaCcTULBI».

B Teopernueckoii (u3Mke MpoOOKAIOT HaKarjiuBaThCS NPOTH-
BOpeuusi, ACTMKATHO MMEHYeMbIe <q1apaJloKCaMmu», «PacXOJUMOCTS-
MI>», KOTOpbIe HOCAT (D)yHIaMEHTaJIbHBIH XapaKTep U SBJISIOTCS Cepb-
€3HbIM TOPMO30OM B JajbHeillleM pa3BUTHM (YHAAMEHTaIbHOW U
NpUKIagHoOH Hayku. Jlaske B Takoil OCBOEHHOM 00JacTH, Kak dJeK-
TPOAMHAMMKA, UMEIOTCS Lieible KJIacchl 3ajad, KOTOpble HE MOTYT
ObITh pelleHbl ¢ MOMOLIBIO CcyllecTBYyoled Teopuu. Hampumep,
Npy ABWKEHUM ABYX OAMHAKOBBIX 3apsJOB BO3HUKAeT MapagoKc:
MOKOSIIIMECS] OJMHAKOBBIE 3apsi/ibl OTTAJKUBAIOTCS APYr OT Ipyra
no 3akoHy KyJsoHa, a mpu ABMXKEHUM OHHU NPUTATHUBAIOTCS, IOCKOIbKY
9T0 TokM. HO Bellb OTHOCHUTENBHO APYT Apyra OHMU MO-TIPEKHEMY MMO-
KOSITCS, MOYEMY K€ OHH MPUTITUBAIOTCS NPH IBHOKEHUH ?
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[MomoGHBIe TpyOHOCTH, UMeloLIecs B OONBUIMHCTBE obOnacTteit
(GU3MKH, OTHIOIb HE SIBISIOTCS, KakK 3TO MPUHATO CUMTATh, 0ObeK-
THUBHBIMU TPYJHOCTSIMH Pa3BUTHUsSl TO3HABATENILHOW JEATEIbHOCTH
yesjoBeka. HenoHumaHue cyTH mpoleccoB, MpeanodTeHue GpeHome-
HOJIOTHH, T.€. BHEIIHEro OMMCaHMs SBJICHUH B yliepOd Hccliel0BaHu-
SIM BHYTPEHHEro MeXaHW3Ma, BHYTPEHHEH CyTH sIBIICHUI Hen30ex-
HO MOPOXKIAET BCE 3TH TPYIHOCTH.

CeroHsi y)ke MHOTMM SICHO, YTO M TEOPHUsI OTHOCHTEIILHOCTH, H
KBaHTOBAsi MEXaHUKa B COBPEMEHHOM €€ M3JI0KEHHH YBOJST UcClie-
JoBaTesiell OT BBISICHEHHsl CYIIHOCTHU SIBJICHMIA, 3aMeHsisl MOHUMaHHe
CYIIHOCTH BHELIHWUM, MOBEPXHOCTHBIM OMUCAaHHEM, OCHOBaHHBIM Ha
HEKOTOPBIX YaCTHBIX MOCTyJaTaX | MpenosokeHusx. He crout no-
9TOMY YIMBJISTBHCS, YTO MOJOOHBIN MOAXOJ OKa3bIBaeTCS BCE MEHee
NPOAYKTHBHBIM. OrpaHU4eHHOCTh HANpPABJICHUH MCCIIeIOBAHHA, BbI-
TeKarolas M3 MoAoOHOM METONONIOrMH, He TMO3BOJISET  BbISICHHUTD
r1yOUHHBIe TPOLIECCHl MPUPO/IbI, 3aKOHOMEPHO MPHBOJS K TOMY, YTO
MHOTHE CYILECTBeHHbIC (haKTOPbI B IKCMIEPUMEHTAX U TEOPETHYECKUX
MCCIIeIOBAHUSIX OKa3bIBAIOTCS HEYUTEHHBIMH, @ MHOTOYHCIICHHbIE MO-
JIe3Hble BO3MOYKHOCTH — HEMCIOJb30BaHHBIMH. YKOpPEHHUBLIMICS B
Hayke (DEHOMEHOJIOTMYeCKH MeTO/ Bce OOoJiblie MpOSsBISET CBOKO
0ecrOMOLIHOCTb.

«OOIIEeNPUHSATBIE» MaTeMaTHYeCKHe 3aBUCHMMOCTH TEOPHUM OT-
HOCHUTEIIbHOCTH M KBaHTOBOM MEXaHWMKH NpHOOpenn cratyc abco-
JIOTHOM HWCTHHBI, W Ha COOTBETCTBUE UM MPOBEPSIOTCS BCE HOBBIC
TEOPHH, KOTOpbIE OTOPACHIBAIOTCS, €CIIH TAKOIO COOTBETCTBHS HET.

OJnHako HeNMMLIHe HATIOMHHUTh TOT TPUBHUAIIbHBINA (AKT, YTO KaxK-
noe (pu3ryYeckoe sBjIeHre UMeeT OeCUHUCICHHOE MHOKECTBO CTOPOH H
CBOMCTB M 4TO JJIsl NOJIHOTO OMKMCAHMsl Ja)Ke MPOCTOTO SIBJICHUsS He-
00X0IMMO MMeTh OeCKOHeUHO 0OJIblIoe YWCI0 ypaBHeHHd. W Hu B
KOEM cilyyae Helb3s CYMTAaTh, YTO T YPaBHEHHs, ¢ KOTOPHIMH Mbl
CEerofIHs MUMEEM JIeNIO, OMMCHIBAIOT SIBJICHHS CKOJIbKO-HUOYIb TMOJHO,
Oyab To ypaBHenus Lllpeaunrepa asis sBICHUI MUKPOMHUpa, ypaBHe-
HMs1 MakcBesia Juist SJIeKTPOMAarHUTHOTO TOJIsl, MITH <GaKOH» BCEMUP-
Horo TsaroteHus HploToHa. DTO O3HayaeT, YTO yTOuHeHWe (yHIa-
MEHTAJIbHbIX 3aKOHOB M MX MaTeMaTHYeCKOro OIMMCAHWs  JIOJDKHO
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cTaTh OOBIYHBIM PabOuYMM AEJIOM M Opeosl HeMorpelIMMOCTH, OCBS-
IIAIOIINIA CEeroiHs HEeCKOJIBbKO MCXOIHBIX (POPMYJT WITH WTIPUHLIUIIOBY,
JOJKEH OBITh CHAT.

B oT0i#i cBs3M LEenecoobpazHO HAMIOMHUTE BBICKA3bIBaHUE DHIelb-
ca:

«McxmounTenbHas SMITUPHS, MO3BOJSIOMAs cebe MBILIUICHHEe B
JydlleM ciy4yae pa3Be JHllb B (hopMe MaTeMaTH4eCKUX BbIYMCICHHIHA,
BOoOOpakaeT, OYATO OHa OMEPUPYET TOJLKO OEeCCHOPHBIMU (haKTaMH.
B neficTBUTENIEHOCTH e OHa OINEpUpPYyeT NMPEHMYIIECTBEHHO TpaJu-
UMOHHBIMHM TIPE/ICTaBICHUAMH, MO OOJblIei YacTh ycTapeBLIMMH
NpPOAYKTaMH MBILIJICHHUS! CBOMX MpeaIIecTBeHHUKOB... [locnennue
CITyXaT eif OCHOBO#1 111 OECKOHEYHBIX MaTeMaTHYeCKMX BBIKIAIOK, B
KOTOPBIX M3-32 CTPOrOCTH MaTeMaTHUeCKUX (popMyI1 Jierko 3a0bIBaeT-
sl TUIIOTeTHYECKask MPUPOAA MPEANOCHUIOK. ...0Ta SMITUPUS YKe HE B
COCTOSIHUM TIPaBMIIbHO M300paxath (akTbl, HOO B M300pakeHHe UX Y
Hee MPOKJIaAbIBAeTCsl TPAAULIMOHHOE TOJIKOBaHWe ATUX (akToB» [10,
c. 114].

CrnoxxuBiueecs: MoJOKEHHE B TEOPETHUECKOH (PU3HMKe — HAKOTLIe-
HHE MPOTUBOPEUNH, pa3o0LEeHHOCTh U quddepeHunanus ee Hanpas-
JIEeHWH, MOBEPXHOCTHOCTb OINMWCAHHUS SIBIIEHWH, HENOHUMaHHUE IITy-
OMHHOW CYTH SIBJIGHWH U, KaK CIEJCTBUE BCEro 9TOr0, yTpaTa pyKoBO-
JSIIel posM TPU TIOCTAHOBKE W MPOBEICHUH TPHKJIIAIHBIX UCCIIeI0-
BaHWH CBHIETEIbCTBYIOT O TIyOOKOM METOIOJIOTMYECKOM KpH3Hce,
OXBaTHMBLIEM TeOpeTuuecKylo ¢u3uKy. HeT HuMKakux ocHOBaHMI
nosiarath, 4TO KpM3MC OyIeT paspelleH Ha TeX ke MyTAX, MO KOTO-
PBIM MPOJIOJDKAET ABUIaThCs TeOpeTHUeckas GU3MKa, WM Ha IMyTIX
co3naHus, Kak pekoMmeHnoBan Hunbe Bop, «Oe3ymHbIX waei» (r.e.
K020a 6ce yoice 6000uie nepecmanym nOHUMAmMb Ymo-1uoo!).

Metoapl cOBpeMeHHOW (pyHIaMEHTAIbHON TEOpeTHYeCKOl HayKu
JaBHO McUepraHbl W CTajld TOPMO30M B Pa3BUTHM MPOW3BOJIUTENb-
HBIX CHJI, B UCTIOJIb30BAHUH YEJIOBEKOM CHJT PHUPOIBI.

JasHo u mHoro rooputcs 00 HTP — HaydHo-TexHHMUeckol pe-
BOJIIOLIMHM, O AOCTW)KEHMSX HAayKHU. CO3JaHbl aTOMHOE OpyXHe U
aTOMHas dHepreTvka, OCBOEHBI MOJeThl B OJMKHUIA KOCMOC, paspa-
00oTaHBl MHOTOYHCIICHHBIE MaTepHasbl, CO3JaHbl CIIOKHEHIINE BbI-
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YUCJIUTENbHBIE MAaUIMHBI, poOOTHI M T.1. OJHAKO CceroaHs KayecT-
BEHHO HOBBIX OTKPBITHH CTAaHOBUTCS BCE€ MEHbLIE, Pa3BUTHE HOCUT B
OCHOBHOM KOJIMYECTBEHHBIN XapakTep, M JaXe MpU U3YUEeHUH <lle-
MEHTAapPHBIX YaCTUL» BELIECTBA HMCMOJB3YIOTCS HE KAUECTBEHHO HO-
BbI€ MPHUEMBI, a MPOCTO HAPAILMBAECTCS MOLIHOCTh YCKOpUTENeH vac-
TUL, B CJIETION Bepe, YTO HOBBIM SHEPreTUUECKUil YpOBEHb, MOXKET
ObITb, JacT YTO-HUOYIb HOBOE, XOTS MIOKA HUYEro KayeCTBEHHO HOBO-
ro OH Kak pa3 U He Jaer.

B npuknanHoli ¢usMke pa3uvHbIe TOPXKECTBEHHbIE OOCHIaHUs
BCE HUKAK He cOBIBAIOTCA. YK€ MHOrO JieT MPOLUIo ¢ TeX Mop, Kak
Obl1a MOJyueHa «yCTOMYMBAs» IIa3Ma, MPOCYILECTBOBABLIAS  <«Ie-
abix» 0,01cekynny. 3a 3TH Tozbl MOCTPOSHBI MHOTOUYHCIIEHHbIE yC-
TAHOBKM JJI TIPOBEACHHUS TEPMOSICPHBIX peakLui, TMpU3BaHHbIE
HaBeYHO O0ecnevrTh 4YeJOBEYeCTBO TepMOsAepHOil sHeprued. On-
HaKO yCTaHOBKHM €CTb, CO3AaHbl HHCTUTYThI M 3aBOABI T 3TUX LIEJEH,
npoBeieHbl KOH(EpeHIMH 1 YyecTBOBaHMsA. Het b camoro Tepmo-
a1a, AJIs1 KOTOPOro BCE 3TO 3aTEsIHO, U YK€ 3aKPbIT HE TOJBKO y Hac,
HO M 32 pyOeXoM psif MporpamMM 1o TepMOsiy.

To xe camoe u ¢ MI'Jl — MarHuTHOUM runpoarHamukoi. To xe
caMoe M CO CBEPXIPOBOJUMOCTBIO, TO K€ CAMOE CO BCEMH INPUKIIAA-
HbIMU AefaMu. W nuie B 061acT aTOMHO# SHEpreTUKHY Aefia Kak-To
CABMHYJIMCh, TOCKOJbKY ATOMHbBIE CTAaHLMH PEAJIbHO CYLIECTBYIOT U
MpoAOJKAT cTpouThess. Ho M 3Aech mpouciueme U3BECTHBIE CO-
ObITHS TOBOPAT O HENOCTATOYHOCTH 3HAHWM, YTO HEMOCPEACTBEHHO
CKa3bIBaeTCsl Ha 0€30MaCHOCTH MX 3KCILTyaTallH.

@dyHIaMeHTalIbHbIe UCCIeJOBaHUS B 0071acTH (DPU3MUECKHX HayK,
Oazupyrouecss Ha OOLIENPU3HAHHBIX UIESX, CTalld HEBEPOSTHO J0-
pOrMMHM, U JaleKOo He KaKJoe roCyAapCTBO CIOCOOHO BblIEpiKaTb
CTONb TSKKOE OpeMs pacxoll0B Ha HayKy. DTO TOBOPHUT O TOM, YTO
(u3uKy mopasusi, €cid MOKHO TaK BBIPA3UTHCS, SKOHOMMYECKHI
kpuzuc. OHaKO TMaBHBIM MPHU3HAKOM Kpu3uca (DU3UKH sIBIsSETCS TO,
YTO TEOPHsS M METOMOJIOTHS COBPEMEHHOHN (hyHAaMeHTaIbHOW (hu3m-
YeCKOM HayKH OKa3blBalOTCSl BCE MEHEe CIOCOOHBIMU MOMOYb MPH-
KJIaJAHBIM HayKaM B peLIeHHH 3aa4, KOTOpPbI€ BbIIBUraeT MpaKTUKa.



OO0mecTBeHHOE MPOU3BOACTBO U €CTeCTBO3ZHAHHE 45

Hanuuue «mapanokcoB», OTCYTCTBUE KaYECTBEHHO HOBBIX MIEH
03HAYaloOT, YTO CYLIECTBOBABIIHME B GU3UKE HICH YK€ MCUEpNaHbl U
yTo (u3uKa BooOLIe U Punueckas TeOpUs B YACTHOCTH HAXOASTCS B
riyOOKOM KpH3uce.

3nech HET HEOOXOAMMOCTH BAABaTLCS B AETATM KPUTHKH COCTOSI-
HHUS W METOJOJIOTHM COBPEMEHHON TeOpeTHuecKoil (Gpu3MKH, 3TO B
OTpe/Ie/IeHHOM Mepe BBITIOTHEHO aBTOpoM B pabote [6], HO BmosHe
MO>KHO MPU3HATh, UTO BCe npeackazaHus B.M.JIeHMHa OTHOCHUTENBHO
TOrO, YTO (U3MKY B Hauasie BeKa HeCeT B MIaM3M, MOATBEPINIIUCEH
B KoHLIe XX B. MOJNHOCTHIO. Ee Tyaa u 3aHecno.

[lonoxeHnuss coBpeMeHHOI TeopeTH4ecKoi (U3MKKU HAXOAATCS B
BOMHUIOLIEM MPOTHBOPEYMHU C MOJIOKEHUSIMHU THAJICKTUUECKOrO Mate-
pranusMa.

B camom niene, B MaTepuanbHOM MHpe, KaK yTBEp)KIaeT JHaiek-
TUYECKUI MaTepuasu3M, HeT Ipenesa IeJMMOCTH MaTepuu. «OJek-
TPOH TaK >K€ HeucuepmnaeM, Kak u arom», yreepxknain B.M.Jlenun B
cBoeil pabore «Marepuaiu3M U SMIUPUOKPUTHLIM3M» [5]. DTO 3Ha-
YMT, YTO 3JIEKTPOH 0053aH UMETh CTPYKTYPY, MaTepHaIbHOI OCHOBOM
KOTOPOM ABJSIeTCS HEKOTOPbIN CTPOUTENbHBIH MaTepras. OTOT CTPOU-
TeJIbHBIA MaTepuan objanaeT ABM)KEHHEM, ero 4YacTh B3aUMOJAEHCT-
BYIOT JIpYT C Apyrom. OTO e KacaeTcsl U BCeX «3JIeMEHTapHbIX Hac-
TUL» MHUKPOMMpPA, KOTOpbIE BCE MOIYT MpeoOpa3oBbIBATHCS APYT B
apyra. Ho ato e ecTb npsAMoe ykazaHue MpUPObl Ha TO, YTO OHU Bce
MMEIOT B CBOEH OCHOBE OJMH U TOT K€ «CTPOMTEJIbHBIN MaTepuan»!
OTOT CTPOUTENBbHBIA MaTepuall COASPAKUTCS U BO BCEM MPOCTPAHCTBE,
MOCKOJIbKY SKCTIEPUMEHTBI MOKa3ald, YTO CHIIOBBIE TOJIS B «pU3HUe-
CKOM BaKyyMe», T.€. B MUPOBOM MPOCTPAHCTBE CIIOCOOHBI «POXKIATH»
aJieMeHTapHble YacTulpbl. TakuMm oOpa3om, pe3ysbTaTbl (PU3UUECKUX
9KCMIEPUMEHTOB HEMOCPEACTBEHHO YKa3bIBAIOT HA HAJMUME B IPUPOAE
MHUPOBOH cpelibl —adupa.

Mexny Tem, cogpemennan meopemuieckan u3uKka He npusHa-
em Cywjecmeo6aHus maKko2o CHpoumebHo20 Mamepuaia ¢ npuH-
yune. Bce srieMeHTapHbIe YacTHIIBI, IO MHEHHIO (PM3MKOB, HE TOJBKO
He UMEIOT CTPYKTYpHI, HO axke He uMmetoT pazmepos! Bee ux cBoiict-
Ba — IEKTPUUYECKUH 3apsj, MarHUTHbIA MOMEHT, CIIMH W T.M.— B3f-
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JMCh HHUOTKYZa, OHW SBISIOTCS BPOXKIEHHBIMH CBOWCTBAMH, He
UMEIOIIMMH o/l co00l HUKaKoro MexaHusMa. Tem cambIM, ocTaercs
JMIIb BO3MOKHOCTH (DEHOMEHONIOTHYeCKOro, T.€. TOJBKO BHELIHETO
OMHMCaHMs SBJICHUH, YeM HaKJIaAbIBalOTCs OrpaHUYEHHs] Ha MO3HaBa-
TEJTbHYIO BO3MOXKHOCTD YeJIOBEKa: B TITyOMHBI MPOLIECCOB MPOHUKATH
y’Ke Helb3sl, 100 caMuX 3THX mporeccoB He cymectByer! Ho Torna u
BHEILIHEEe OMMCAHHWE OKa3bIBaeTCsl BeCbMa MOBEPXHOCTHBIM, MOO JIO-
0oe sBJIEHWEe — ATO BHELIHEe MPOSBJIEHHE TOr0 CaMOro BHyTPEHHETro
JBWDKCHUSI €r0 YacTeil, M eclii BHYTPEHHUI MEXaHW3M He YUUTHIBATh,
TO HaOJIoeHHe TeX WJIM MHBIX BHELUHHWX MPOSIBICHHI OKa3bIBaeTcs
nenom ciydasi. Toraa ocraercst uiib (PEHOMEHONIOT s, BHELIHEE OIH-
caHHe SIBJICHHS, YYeT TOJbKO «HaOIoAaeMbix» (akTopoB. A To-
CKOJIbKY 3TH «HaOjronaemble (akTopbl» B (QU3MKE CBA3aHbl MaTema-
TUYECKUMH BBIPOKEHUSMH, TO U MOJy4YaeTcs, YTO «MaTepus ucuesia,
OCTaJIKCh TOJBKO OJIHU ypaBHeHUs» (JIeHUH).

Jnanektuyeckuid Marepualiu3M YTBEpPXKAAeT BE€YHOCTh Bcenen-
HOM, HECO3AaBaeMOCTb U HEYHUUTOXKAEMOCTb MaTepUH, MPOCTPAHCT-
Ba, BpEMEHH M JIBW>KeHMs. TeopHs OTHOCHUTENbHOCTH DHWHINTEeHHA yT-
BepkaaeT Hammune «Hauana» BeeneHHo#, korga oHa Obijia co3iaHa B
pe3ynbTaTe Tak Ha3biBaeMoro <«boJbLIOro B3pbIBa», MpUYEM YTBEp-
’KAaeTcs, 4To 10 3Toro «bonbloro B3pbiBa» BooOILe He ObUIO HUYETro.
JnanexTnyeckuii Matepuanusm TpedyeT 0O0OOILIEHHS] HAKOTUIEHHOTO
OMbITa €CTeCTBO3HAHUs. TeopHs OTHOCUTENILHOCTH CUMTAET BO3MOXK-
HBIM «CBOOOIHO HM300pecTH aKCMOMATUYECKYI0 OCHOBY (U3UKH».
Teopusi OTHOCHTENBHOCTH TpeOyeT, uToObl cobuiojanach MpeemMcT-
BEHHOCTb (PM3MUYECKUX TEOPHUil: BCe HOBbIE TEOPHH OOS3aHBI COOTBET-
CTBOBaTb TEOPUHU OTHOCUTENBHOCTH DHHIITEHHA, HO caMa OHAa HUKAaK
HE COOTBETCTBYET BCEW Mpelbiaylleld HCTOPUM €CTECTBO3HAHUS W
TOPANTCS CBOCH «PEBOTIOLIMOHHOCTBIO MBILIITICHHUS.

UemM, B NpuHLMIE, MaTepUaIn3M B (QU3HKE OTIMYAeTCs OT uiea-
au3ma? B otnnuMe oT uaeanusma, MaTepuanu3M Npyu3HaeT NepBUYHON
NPUPOIY, MaTepHIO, a BTOPUYHBIM — CO3HAHME, TPEACTABICHUS O
npupoze, T.e. B JaHHOM ciiydae — Teoputo. Ecim oOnapyxuBaercs
Kakoi-mubo ¢akT, MpoTHBOpeUalldii TEOPUH, TO MAaTEPHUATUCT BbIHY-
KJIeH U3MEHUTb TEOPUIO B COOTBETCTBUH C HOBBIMH (paKkTamu, a ujaea-
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JIMCTBI OTOPACBIBAIOT HEYTOAHbIE (PAaKTHI, YTO CAETATN U TIPOAOIDKAIOT
Je71aTh MOCIeA0BaTeNI TEOPUM OTHOCHTEIIEHOCTH.

«Knaccuyeckast puzuka» XIX croneTus, CTOJKHYBIIUCH C HOBBI-
MU (aKkTaMH, TOJDKHA Oblla MepecMOTPEeTh CBOM MO3MLMH, HO HH B
KOEM Cllydae He OTKa3bIBaThCS OT MaTepPHAIIMCTUYECKOro Moaxona K
teopun. Ho punocodcekas HemoctaTouHOCTh PU3MKK NPUBEIIA K TOMY,
uTO (U3MKH OYKBAJILHO COXIJIM CBOM oM — (DU3MKY, OT/HAB BCe Ha
OTKyN a0CTpakTHOW MaTeMaTHKe, KOTopas crajia u3o0paxarb U3 ce0s
U Qu3KKy, U punocoduro, M caMo MUpo3iaHue. MaTepus ucuesda. ..

HrHopupoBaHue CylIecTBOBaHUs B MpUpoje d(pupa CTOPOHHHUKA-
MM «IaJbHOJCHCTBHSA» CErO/IHS MPHUBEJIO K HEMPaBOMEpHO# abcostto-
TH3aLMM HEKOTOPBIX (OPMYJIBHBIX 3aBUCHMMOCTEH, BBIJABaeMbIX HX
aBTOpaMH 3a NMPUPOHbIEe 3aKOHbI. ClieJOBaHHWE TaKOW MO3ULHMU MPUH-
LMITHAJIBHO CHUMAET BOMPOC O BO3BMOXKHOCTH KaKOro Obl TO HH OBLIO
yYTOUHEeHHUs (pyHIaMEHTaJIbHBIX 3aKOHOB, YTO B TPHHIMIIE HEBEPHO,
MOCKOJIBbKY JIFOOBIe (POPMYIIBI JHILIb MPUONTKEHHO OTPaXKaloT peasib-
HYIO JIeficTBUTEeNIbHOCT. BHOBB BO3poAMiIach Mies <«IaibHOJCUCT-
Bust» («actio in distance»}, cooTBeTcTBUM C KOTOPOii HaM BOOOIIE HE
HaJ0 3HATh, CYIIECTBYET Cpeia, uepe3 KOTOpYIo MepenaeTcs B3aruMo-
neiicTBue, Win HeT. DU3KMKa 0TKazanach OT POJIM UCCIIEA0BATENS TIPH-
POJIbI M CBAJIMIIACh B aOCTPAKLIMIO, HE UMEIOIILYIO K peaibHOM Nprpoe
HUKAKOTO OTHOIICHHS. ..

Buoieoowt

1. EcTecTBO3HaHME WrpaeT pellaollyto pojib B Pa3BUTHUH MPOU3-
BOJIMTEIIbHBIX CHJI, B MPEOJOJICHUH TEXHOJIOTMYEeCKOro KOHCepBaTH3-
Ma W pa3BUTHS BCero oOLIECTBEHHOTO Mpon3BoacTBa. OJHOBpEMEHHO
pa3BUTHE €CTECTBO3HAHUS SBJISIETCd MCXOJIHOM MPUUYMHON HapacTa-
HUS COLIMAJIbHOW HAmNpsKeHHOCTH B 00LIecTBe, MPUBOASILEH K COLHU-
aJIbHBIM PEBOJIIOLMAM — TepexXoqy OT ycTapeBllel OOIIeCTBEHHO-
9KOHOMHYECKOH (opMaly K HOBOM, OoJiee MPOrpecCUBHOM.
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2. lensmu knaccuueckoi pusuku a0 2040 cTONETHS SBISIIOCH
W3y4YeHHe 3aKOHOB NpHupoibl. HemocraTkom sBissiachk Maeann3anus
NOJTyYSHHBIX Pe3yJIbTaTOB, MeTapU3MYECKUil MOAX0MA, HeMOHMMaHHUe
HEOOXO/IMMOCTH TMpHBJICYEHHs TITyOMHHBIX YPOBHEH MepapXuu mate-
pHH, YTO U MPHUBEIIO ee K Kpu3ucy KoHua 19+o cronerus.

3. LlensmMu coBpeMeHHOH (M3MKM sBIsSETCS M300peTeHHe BHYT-
pEeHHE HEeMpPOTHBOPEUMBOI TEOPUH, HE 00s3aTelIbHO COOTBETCTBYIO-
mee yCTpOWCTBY mpupoabl. B Teoperndeckoil (usmke ykopeHmncs
METO]] BBIABWKEHHS TOCTYJIATOB, IIPUHLIUIIOBY» U aKCHOM, O] KOTO-
pble MOATOHSIOTCS SKCTIEPUMEHTalIbHbIE (pakThl. DU3HMUYECKUE SBICHHS
paccMaTpUBalOTCS KaK CJIEACTBHE MaTeMaTHYECKHUX YPaBHEHHid, KO-
TOPBIM OHM O00s3aHBI COOTBETCTBOBATh, a (hU3MUECKas CYIIHOCTb
BHYTPEHHHMX MEXaHM3MOB SIBJICHUI He paccMaTpHUBaeTcsi BOoOIe. ITo
U SBWJIOCH MPUUYMHON KpH3Hca TeopeThdeckol ¢u3uku koHua 20To
CTOJIeTHSI.

4. CoBpemMeHnHas (yHIaMeHTallbHas HayKa U ee OCHOBa — Teope-
THUYecKas (U3MKa YK€ MHOTO JIeT HaXOAATCS B TIIyOOKOM KpH3HCe.
BHemrHuME npu3HakaMu 3TOTo KpU3nca SBIISIOTCS:

— OTCYTCTBHE HOBBIX OTKPBITHH, UCKJIIOYast, pa3Be uTo, OTKPHITHE
MHOTOYMCIIEHHBIX <QJIEMEHTApHBIX YaCTHID>, YACIO KOTOPBIX COCTaB-
asieT yke Heckosbko coT (ot 200 no 2000, B 3aBUCUMOCTH OT TOrO,
KaK CUMTAaTh);

— JIOpOrOBHM3HA (DYHIAMEHTAIbHBIX MCCICJOBAaHUM, VI KOTOPBIX
NOCTPOCHBI TaKWe YCTaHOBKH, Kak, Hanmpumep, CepriyXOBCKHH YCKO-
puTeNb, pa3MelleHHbI B MOA3eMHOM TyHHene miuHoi 22 km (!), B
koTopoM ycraHoBieHbl 6000 MarHUTOB Maccod KaKAbIi JecATKU
TOHH, OIyTaHHBIX TPYOONPOBOJAMH, B KOTOPBIX HYKHO MPOIMYCTHTH
JKUIKUH renuid, win  «Tokamaku», npeiHa3HaYeHHbIe 1S TIOJTyYeHUsI
YNpaBJIsieMOro TEPMOSIIEPHOTO CUHTE3a; TeM He MeHee, HapallliBaHue
pe3yJIbTaTOB MperoiaraeTes 3a CYeT HapalMBaHHs MOLIHOCTEH (u-
3UYECKUX MPHOOPOB;

— MOJTHOE HETTIOHUMaHHWe CTPYKTYpPBI BEIIECTBa,

— (akTrveckoe npekpanieHue (GyHAAMEHTAIbHON HAyKOW MOMO-
M MPUKJIaJHAKAM B PELICHUH MPaKTHUECKHUX 3a1a4 (COo3aHHbIE OT-
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pacneBble 00JaCTH MPUKIIAAHBIX HAyK HE TOJIBKO OTIEIHIUCE OT (yH-
JaMEHTAIbHOM HayKH, HO U BO MHOTOM OTEPEAMIIU €e).

[locnenHee 0OCTOATENBCTBO ABISAETCS PELUAIOLINM.

IIpu3Hnakamu 3TOro Kpusuca, KpoMe Toro, SBJSIOTCS:

— HEBO3MOJKHOCTb B paMKaX CETOHSAIIHUX TEOpHid pazoOpaTbes B
CYILECTBE SIBIEHUM, KOTOPBIMU MBI JABHO M LIMPOKO MOJIB3yeMcs, - B
3NEeKTPUYECTBE U MarHeTH3Me, rpaBUTaLMM, SIEPHON 3HEpPruu U BO
MHOTOM JpyToM;

— (MBMKK TPEaNoYMTAIOT He 0000ImaTh SBICHUS MPUPOIBI, a UX
NOCTYJIMPOBaTh, TEM CaMbIM cOo3HaHHe (Wzes, MOCTyJaT) UAET BIiepe-
o marepur (mpupoasl, $pakToB), eciau (akThl HE YKJIaIbIBAIOTCS B
TEOPHIO, TO HE TEOPHsl UCIIPABISIETCs, KaK 3TO caenajiu Obl Marepua-
JMCTHI, @ GakThl OTOPACHIBAIOTCS (4Ero CTOMT OJHA JIMIIb MCTOPUS C
oTOpacbiBaHUEM Pe3yJbTaTOB MCCIeOBaHUs d(UPHOrO BeTpa, oOHa-
py’KeHHOr0 MaiKeIbCOHOM M ero MOC/IeI0BATESIMH);

— MaTeMmaruka, T.e. Cloco0 OMMCcaHWs, HaBS3bIBaeT (U3MKe, T.C.
MpHUpOJIe, CBOM BECbMa MOBEPXHOCTHBIE MOJETN M 3aKOHBI; BCe Mpo-
LIECCHI, TIO €6 MHEHHIO, HOCST BEPOSTHOCTHBIN XapakTep, a BHYTPEH-
HEro MeXaHu3Ma y HUX HET;

— B TeopeTHyeckoil pu3rKe 000CHOBBIBAIOTCS TIOHSTHS, KOTOpbIE
HEMOCPEICTBEHHO MPOTUBOpPEYAT ANAJIEKTHYECKOMY MaTepHalu3My,
HanpuMmep, Teopust «bobIIoro B3pbIBa», T.€. «Hadana co3naHus Bce-
JICHHOW», TpaBJa, MpH 3TOM 3asBIsETCd, YTO caM AUAJEeKTHYEeCKHH
MaTepUaIn3M ycTaped. ..

Bce 310 He ciyuaiiHo, a mpenonpenesieHo caMOd METOAO0JIOTHEN
COBpeMeHHOW (yHJaMEHTAbHOW HAyKHM M ee TOJIOBHOM oOyactv —
TEOPETUUECKOU (PU3MKH.

5. I'naBHBIMM TpoGieMaMK €CTECTBO3HAHMSI B HACTOsILIEE BpeMs
ABIIIIOTCS PEBU3USl BCETO NOCTHTHYTOIO €CTECTBO3HAHHWEM 3a BECh
MEPHUOJ €ro pa3BUTHS, BIIBJIEHHE BHYTPEHHUX MEXaHU3MOB SIBJICHUIN
W olpefesieHUe AajbHeWnX MmyTeil pa3BUTHs Ha Oa3e MaTepUaluCTU-
YECKOW METOJOJIOTHH.
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NnaBa 2. O6 ocHoBaHuAX Teopum
OTHOCUTENIbHOCTU

2.1. O npeanochbifikax NOSABSIEHUA TEOPUUN OTHOCHU-
TenbHOCTU DUHLUTENHa

B cepenune XIX cronerns oOHapyKMIOCH MPOTUBOPEUHE MEXKIY
JOBYMSI HampapieHUSAMH B (U3MKE. KJIACCHMUYECKHM, HCCIECOYIOLIMM B
SIBIICHUSX JABIKEHHS MaTepHaJIbHBIX OOBEKTOB W COXPAHSIOINM Tpa-
JULMOHHYIO OOBeKTUBHOCTD MOUTMHHOW HAayKH O MPUPOJE — HEe3aBH-
CHUMOCTb €€ 3aKOHOB OT YeJIOBEYECKOro MBILUICHHS, U HalpaBlieHUEM,
NBITAIOMIMMCS TIOIMEHUTh peajibHble (PaKThl TEMH BIEYATICHHAMH,
KOTOpbIE OHM TPOM3BOASAT HAa uelloBeueckHe 4vyBcTBa. [lepBoe Ha-
NpaBjieHUe SBISIIOCh MaTepUaTUCTUUYECKUM, TIOCKOJbKY Ha MEPBOM
MecTe 37eCh CTOMT MaTepus, IPUPOJa, a Ha BTOPOM MECTe CO3HAHUE,
BBIBOJbI M3 W3YYEHHBIX MPHUPOAHBIX (DaKTOB, BTOpOE HAIpaBlIeHHE
SBISETCS MICATMCTHUECKUM, MOCKOJIbKY 3/1eCh Ha MepBOe MECTO BbI-
JBUTAIOTCs OLLYLLEHHs, CO3HAaHUE, a MPUPOAa, T.e. MaTepHs, paccMart-
pHBaeTcs Kak pe3ysbTaT 3THX ollylieHuil. B mpouecce cBoero passu-
THsI BTOpOE HaIlpaBJieHHe MPUBEJIO K KOPEHHOMN JIOMKE IMpe/ICTaBIeHHU
0 MpOCTpaHCTBe, BpeMeHu M BewiecTBe [1, ¢. 176]OnHako u nepBoe
Hafpas/ieHHe BeJI0 B TYMHK, OHO ObUIO SIBHO MeTa(u3U4ecKuM, MOo-
CKOJIbKY He TMpEeArosarajo pa3BUTHS TEOPUH IyTeM KaueCTBEHHOTO
W3MEHEHHUS €€ MCXOJHBIX TOJIOKEeHHUH, B YaCTHOCTH, MyTeM yriyoJe-
HHS B CTPOCHHE MAaTEPHH.

Kpusuc Hauancs ¢ 31neKTpoJUHAMUKH, OCHOBOM koTopoi ¢ 1865
rozja craja rpyrnmna ypaBHeHHH Makcsesia, 000OUIMBIIAS SKCHEPH-
MeHTanbHble pe3ynbTarbl KynoHa W, riaBHbiM oOpazom, Dapanes.
DJekTpoMarHuTHas Teopuss MakcBesula 3aMMCTBOBaJla OT MaTeMaTH-
KH CBOIO CTPOTOCTh M JIOTMYHOCTb, @ OT OIBbITa — €r0 JOCTOBEPHOCTD,
HIMPOKYIO BO3MO)KHOCTh KPUTHKH M OOBEKTHBHOCTH MPOBEPKH.

Co BpemeHeM 00HapYKHUJIOCh, UTO NP Mepexo/ie K BBICOKUM CKO-
pOCTSM, HU3MEpsieMbIM JleCATKaMH, COTHSAMU M Ooiiee KMIOMETPOB B
CEeKyHIy, CBOWCTBEHHBIM JIBW)KEHMIO MHKpoOuYacTull, Gpopmymnsl Mak-
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CBeJIJIa JAOT BECbMa OLLYyTHMblE OTKJIOHEHUs OT dKcrepuMeHTa. Teo-
pust IBHO TpeboBajia yCOBEpIICHCTBOBAHMSA, JOPAOOTKH.

OpnHako Hayka, 6yarogaps ycuiusM HEKOTOPBIX YUEHbIX, COLLIA C
NpsMOro MyTH W 3aHsJlach MOMCKAMH MPOM3BOJIBHBIX TOCTYJIATOB,
CMOCOOHBIX MOIOTHATE HOBBIE (DaKThI K yCTapeBIIUM runoTe3am. ['Ho-
CE0JIOrMYecKoe HaIlpaBjIeHUE B HAayKe, COrJJaCHO KOTOPOMY UYMCTOMY
MBILICHUIO AOCTYMHO MO3HaHHWE ACHCTBUTENILHOCTH, Oepyliee cBOe
Havaso ot [Inarona, momyuwno Bo BTOpoi monoBuHe XIX cronerus
JanbHelee pa3BuTHe B Tpynax Maxa, [lyankape, a moznHee u OiH-
miteiiHa [2].

B XIX Beke Obl1a mupoko pacnpocTpaHeHa runoresa 3¢gpupa, Mu-
POBOI BCEMPOHMKAIOLLEH Cpellbl, 3alOoJHSIOEH Bce MPOCTPAHCTBO.
O¢up, Kak HocUTENb cBeTa, JOJDKEH 00JanaTh MHOTUMHU YJIUBHUTEINb-
HBIMU CBOWCTBAaMH: C OJTHOW CTOPOHBI OH JOJKEH ObITh Upe3BbIUYAHO
«TOHKHM>», HEBECOMBIM, YTOOBI HE TPETATCTBOBATh JBMKCHUIO MHK-
poyacTui] U HeOECHBIX TeJl, C APYTroil CTOPOHBI, OH JIOJKeH OBITh He-
BEPOSITHO <OKECTKUM», YTOOBI MepeaaBaTh MonepeuHble BOJHBI CBETa
CO CKOPOCTBbIO B COTHM ThICAY KHUJIOMETPOB B CEKyHIy. Bo3morkHas
JUIS Hero 4acToTa Kojeb0aHMH HOJKHAa OXBaThIBaThb BECh IMAINa3OH,
MPAKTHYECKH OT HyJisd, 10 MHorux TpumtioHos (10'%) B cexynmy. Ho
Bo BTopoi monosuHe XIX Beka Tpynamu CeH-Benana, Penes u Cro-
JeToBa OBIJIO BBISICHEHO, YTO MOA0OHBIE TpeOOBaHHS K BEILECTBY CO-
BEPLUEHHO HECOBMECTHMBI.

Bbuto cnenaHo MHOTO MOMBITOK CHACTH THUMIOTE3Y 3dupa 3a cueT
YCIIO)KHEHHSI €ro TUIOTeTUYeCKHX CBOMCTB, HO, Kak mucanl
C.1.BaBuios, «loj HATUCKOM OMBITHBIX JAaHHBIX KOHILIEMIMS ddupa
cTajia CTOJIb FPOMO3AKON M HEONpeaeIEeHHOH, YTO B MOJb3Y €€ TPYAHO
apryMeHTHUpOBaTh JaXke TeM, YTO OHa JaeT AOBOJIbHO HarjIsiIHbINA 00-
pa3 senenuii. Kak u Bo BpemeHna HpioToHa, MBI Tak ke Mano 3HaeM
«4TO Takoe 3(up», a, MoXkKanyi, 1axke MeHblile, ueM Toraa» [3].

Ha cmeHbl runorese adupa mpuiia 31eKTpoMarHUTHas TEOpHsl
Makcpenna. OHa UMesia TO MPEUMYLIECTBO, YTO 3aMEHMJIA SIBHO JIMC-
KPEIUTHUPOBAHHBIA 3(QUP HOBBIM TOHATHEM — <AJIEKTPOMArHUTHOE
noje». JTO MOHATHUE HE UMEJIO aHAIOTOB B 3pUTENbHO HabroAaeMoM
MHpE M T03TOMY MO3BOJISIIO TPUITHCHIBATH cede yKellaeMble CBOMCTBA,
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B TOM YHCJIe U CHIOCOOHOCTh NepelaBaTh CBETOBbIE U 3JIEKTPUUECKHE
BOJTHBI co ckopocThio B 300 pa3 Gonbiieit, yeM y Hanbosee ObICTphIX
W3 U3BECTHBIX KOCMUUeCKHX Tell (kometa Koroyreka).

Teopust MakcBesnia mpu MajbIX CKOPOCTSIX M B CTaTHKE OTIIMYHO
OMKCHIBANa BCE M3BECTHBIE K TOMY BPEMEHM 3JIEKTPOMArHUTHBIE SB-
JIeHUs], HO W cTapas 3(h)MpHO-BOJIHOBAs TEOPHSI UMeJIa MHOTO TIpHBIIe-
KaTeNlbHbIX uepT. HykeH Obln Takoil pemarommii SKCnepuMeHT, KOTo-
pblii MOr Obl MOATBEPANTH CHPABEAIMBOCTb TONBKO OJHOM M3 KOHKY-
pupyrowux Teopuid. 1 Makcpen Halien Takyro cxemy. Mnes onbita
OCHOBBIBAJIACh Ha TOM, YTO KBaApaT CKOPOCTH JIIOOOH yNpyroii BOJHbI
paBeH TOJIbKO OTHOLUEHUIO MOAYJS YNPYrocTH K yAeIbHOW MIOTHO-
CTH BELLECTBA Cpellbl PaCIIPOCTPAHEHHUS, HO HE 3aBUCHUT OT JBHXKECHUS
uctouHuka. Ecnu adup, kak maTepuanbHas cpeda, CyLIECTBYET, TO
NpPeACTaBIIeTCs] BO3MOXHOCTb OINBITHOTO H3MEpeHHs abCONIIOTHON
CKOpPOCTH 3eMJIM B MMPOBOM MNpOCTpaHCTBE. {1 3TOro AOCTaTouyHO
HalTH CKOPOCTb PAacCHpOCTPAaHEHMs CBETa OT 3€MHOr0 MCTOYHMKA B
HanpaBJIeHUH JABH)KEHUS 3eéMJIM U B MPOTUBOMOJIOKHOM HarpaBJIeHUN
Y B34Thb MOJYPa3HOCTb aMIUIUTYA €€ 3HaueHus. DTUM OyIeT MmoaTBep-
KI1eHa 3(h)UpPHO-BOTHOBAs TOPHSI.

Ecnu xe crpaBenivBbel MCXOAHBIE MIEH TEOpUM MakcBeina, To
9JIEKTPOMAarHUTHOE MoJie, CO3JaHHOE KAKUM-TTMO0 UCTOYHUKOM, OCTa-
HETCsl ¢ HUM JKECTKO CBSI3aHHBIM W OyZIeT mepemeliaTbcs BMecTe ¢
HUM. [losToMy M KonebaHMs B HEM MOJDKHBI paclpoOCTPaHATHCS CO
CKOPOCTBIO MOCTOSIHHOH OTHOCUTEIIbHO MCTOYHUKA B MOMEHT U3ITyye-
HMS, KaK Obl OH TOCIIe 9TOro HH JBHraics. Takoro pesyibraTa SBHO
oxunan Makcsesn.

K coxxanenuto, onbIT, UM MpeoKeHHbIH, ObUT MocTaBieH Maii-
KEJIbCOHOM JIMIIb CIYCTSl LIECTHAALATh JIeT Mocie MpPeasIOKEeHUs U
4epes JiBa roja nocyie cmepty uHuipatopa (1879).11pu xu3au Mak-
CBEJIJI HE UMeJl BO3MOXKHOCTH yOeIUThCs caM B pe3yJibTaTax OMbiTa U
JI0Ka3aTh COBPEMEHHMKaM, HACKOJIbKO OH ObLT Mpas.

DKCNepUMEHTATOP XKe U ero COBPEMEHHUKH He BOCIIPUHSIIN UAECIO
Makcgenna, octaBasich B IuieHy 3(GUpPHBIX NpecTaBieHuii [olirenca,
®uzo u ap. Bmecto Toro, 4ToObl MPUHATE CIPOCTOE U YOeAUTEIbHOE»
o0BsicHeHHe, T1aBaeMoe dJIeKTPOMAarHUTHON Teopuei, OHHM MPOJ0JIKa-
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JIM HACTaWBaTh Ha MOCTOSIHCTBE CKOPOCTH CBETA OTHOCHTEILHO MHUPO-
BOTro 3¢Hpa, XOTs 0OHAPYKUTh MOCIEHUIH HUKAK HE Y/1aBaloCh.

B ombiTax MaiikenbcoHa U ero mnociefoBareneii nuatepdepoMeTp
JBHTaJICS BMeCTe ¢ 3emJyieid, M BCe ero 4YacTH, BKIIIOYas W3JIyyarelsib
CBETa, OCTABAJIUCh B3aUMHO HETOABWKHBIMHU. J[enaTh 13 3THUX OIbITOB
BBIBOJIbI, OTHOCSAIIMECS K JIBMKYIIUMCS MCTOYHUKAM M MPUEMHHKAM,
CUMTAJIOCh U CelYac CYMTAETCs HeIOMYCTHUMBIM, €CJIM TOJIbKO He TPH-
3HaBaTh 3apaHee U 0€30roBOPOYHO 3(HHUPHO-BOTHOBYIO TEOPHUIO CBETA.
[TosToMy, 4TOGBI corilacoBaTh pe3yJibTaThl HEMOCPECTBEHHBIX Ha-
omozaenuit ¢ obmenpusHantoi (!) runotesoi, OUTIDKepaaba Npea-
JOXKWI cuumams onvim Maiikenscona ooxkazamenscmeom (1) nopa-
3UTENIHO (DaKTa: HE CKOPOCTh CBETA 3aBUCUT OT CKOPOCTH €ro M3Jy-
yaress, a pa3Mepbl BceX Tel 3aBUCAT OT CKOPOCTH WX JIBUXKEHHS OT-
HOCHTEIIbHO Habirofarens. DTy THIOTe3y OOOCHOBal CBOEH 3JeK-
TpoHHOM Teopuei JlopeHu, a IlyaHkape Ha Heil mOCTPOUIT HOBYIO T€O-
PHIIO OTHOCHUTEITLHOCTH, PE3KO OTIMYHYIO OT Teopuu HeroToHa.

[ToznHee Bce 3T abCTpakTHBIE pacCyIeHHs, MPUHUMaeMble 3a
peanbHOCTh, BBUIMIMCH B (OpMY BTOPOro moctyiiata DWHIITeHHA:
«CKOpOCTh cBeTa B JIIOOOM KOOPJIMHATHOW CHUCTEMe OJIMHAKOBA U HE
3aBUCHT OT JBMIKCHUSI B Hell ero ucrouHuka». [1o cyiectBy 310 ObLI10
clieicTBUeM runote3sl OUTIDKepasbaa, HO OYeHb CKOPO CJIeACTBHEM
CTall cuWTaTh MpeanoniokeHre DuTIpkepanbla, a noctyaar DiH-
HITeiiHa MPUHSIM 32 OCHOBY HOBOM TEOPUHM OTHOCHTEIBHOCTH DWH-
urreiina, opopmienue kotopoii ox 3asepiumi B 1905roay [4] v o ko-
Topoii eme B 1914rony npodeccop O.J[.XBoNbCOH cKazall, UTO «He-
CJIbIXaHHAs MapaIoKCAlTbHOCTBY SBISETCA e OCOOCHHO XapaKTepHOH
yeproiil» [5].

[TapanokcanbHOCTh, MPOTHBOpEYALlas 3JPaBOMY CMBICITY, CTal,
no cioBaMm A.TsnkuHa, 4yTh JIM HE CHHOHUMOM Hay4YHOCTH, Mporpec-
cuBHOCTH M Mojbl. [lapamokcanbHyro GopMmy npuoOpenu ornpenaese-
HHS MPOCTPAHCTBA M BPEMEHM, MacChl U CKOPOCTH, MPUYMHHOCTH U
MOC/EeIOBATEIbHOCTH. AHATOMMYHBIMA MOTHUBAMH PYKOBOJICTBYIOTCS
W HEKOTOpble y4eHble, Bce Oosiee YCIOKHsS CBOW MareMaTHYeCKHid
anmapar.
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[locne pacnpocTpaHeHus peasiTUBU3MA, B TOM YMCIIE U HA Jpyrue
HayKH, MOCTyJaT OWHIUTEeHHA NpeBpaTWICS B LITATHBIA «KpUTEpUH
HAY4YHOCTH» ISl JTI0O0Or0 HOBOTO MPEATIOKEHUSI WM TMIOTe3bl: Mpa-
BWIBHBIM W JIOKa3aHHBIM CUHTAETCSl TOJIbKO TaKoe BbICKa3bIBaHHE,
KOTOpO€ HE MPOTUBOPEUUT BTOPOMY MOCTYJaTy DHMHIUTEHHAa U BbIBO-
JaM W3 Hero, XOTs caM OH HUKEM He J10Ka3aH HU TeOPEeTUYeCKH, HU
JKCIIEPUMEHTAJIBHO!

Ecnu 6561 oneiTy MatiikenbcoHa ¢ camoro Havana Obuio JaHO TOJ-
KOBaHHMe 1Mo MakcBemty, TO ClIeqoBalio Obl, YTO CKOPOCTh CBeTa B
MYCTOTE CKJIaJblBANacCh CO BCIKOW APYroi CKOPOCTBIO, yUacTBYOLIEH
B JAaHHOM SIBJIEHHH, TIO MpaBuJiaM BEKTOpPHOI anredpel. Kak Bbipasui-
cst akagemuk JI.M.Mannensintam [6], npu 9TOM «...Bce MOTJIO ObITh B
MOPSIZIKE» U HE HYXKHbI ObUIM Obl HU UCKYCCTBEHHbIE TIPeo0pa3oBaHus
JlopeHua, HU Bcsl TEOpHUS OTHOCUTENBHOCTH DiHIITeliHa. Ho movemy-
TO HUKAKUX MPAKTHUYECKUX BBIBOJAOB M3 3TOr0 JEJIBHOIO 3aMeuyaHus
akangemMuk He caenain! OH mpocTo KOHCTaTHPOBAJ, YTO BTOPOM MOCTY-
nat DWHIITeHHa He J0Ka3aH U YTO «...Mbl HCXOAMM U3 HEro, He Tpe-
Oys 10Ka3aTeabCTB», TO €CTh AHTUHAYYHO. A OH SIBJIAETCS KPaeyrob-
HBIM KAMHEM T€OPHUH OTHOCUTEIbHOCTH!

Takum o0pa3om, psa KPYIMHBIX yueHbIX Hayana XX Beka BbICKa-
3aJMCb B TOM CMBbICJIE, YTO KCXOJHBIE MOCTYJaThl TEOPUH OTHOCH-
TeJIBHOCTH ODHHINTEeHHAa HOCAT aHTHHAYYHBIH XapakTep, a, cliefoBa-
TEJIbHO, Y BCSl €70 TEOPHUsl aHTUHAYYHA.

Crenyet, 0JHaKO, OTMETUTb, UYTO BCE PACCYXAECHUsI IPOTUBHUKOB
TEOPUH OTHOCHTENBHOCTH OHWHINTEHHAa B Te BpeMeHa, Ja M ceifuac,
HOCSIT CTOJIb K€ MOCTYJIATUBHBIM XapakTep, YTO ¥ caMa Teopus, U Mo-
9TOMY pPEaJIbHO HE MPEACTaBIsIOT COOOM BPUCTHUECKOW LIEHHOCTH.
Bce oHM BeIABUraiv cBOM MPEAINoOOKEHHS! HU HA KaKUX (PU3UUECKUX
OCHOBaX HE OCHOBAHHBIE, @ 3aT€M MbITAIMCh C MUX MOMOLIBIO KaK-TO
COIJIacOBaTh OMNbITHbIE AaHHble. [TOCKONbKY TakvX MpPeArnoyIoKeHUH
MOXeT ObITb BBIIBUHYTO O€CUMCIIEHHOE MHOXKECTBO, CUMUTATh HHU 3TO
MPEeANoIoKeH!s, HU caM NMOAOOHbIM METOA HAYYHBIMHU HEJIb3SL.

PaccmoTpuM HEKOTOpBIE U3 TAKMX MOJIOKEHHUH.

[Ipexxne Bcero, criemyeT HamOMHHWTb, YTO B JIOOOM CIUIOLIHOM
cpene, a 3¢up Bceraa paccMaTpUBalICs Kak CIUTOIIHAS cpesia, pacrpo-
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CTpaHEeHHe TONepeYHbIX BOJIH MPUHIMITHAILHO HEBO3MOXKHO. Pacmipo-
CTpaHEeHHWe MOMepPEeYHbIX BOJIH BO3MOXKHO TOJBKO B TOM Cily4ae, eciu
BBIMOJTHEHBI IBA YCJIOBUS — HaJM4yle rpajueHTa MIOTHOCTH, HaIpH-
Mep, MPU COCECTBE JIBYX CPeJl ¢ Pa3HbIMH IUIOTHOCTSIMH (BoJa U BO3-
JyX, METa/UT U BO3AYX M T.I1.) U HAJIMYUHK TPAJAUSHTHOMN CHITBI, TIPETIST-
CTBYIOLIEH OTKJIOHEHHIO OT PAaBHOBECHOTO MolioxkeHus. [Ipumepamu
SBJISIOTCS pacrpocTpaHeHHe MONepeyHbIX KoJieOaHWi B CTPYHE WK B
MeMOpaHe, TJie CUITbl YIIPYTrOCTH MPENATCTBYIOT OTKIOHEHHUIO OT paB-
HOBECHSI, WM TIO TIOBEPXHOCTH BOJIbI, TJIe Ty K€ POJb BBITIOIHSIOT
CHJIbI TPaBUTALIUH.

Ecnu ke XoTs Obl OIHOTO M3 3TUX YCIIOBUH HET, TO PacnpocTpa-
HEHHE TIOTIePeUHbIX BOJIH HEBO3MOXHO, MO0 BCSI OCHOBHAs DHEPrUs
YXOJUT B MPOJOJIBHOM, HO HUKAK He B MOMEPEYHOM HarpaBJieHHUH. A
9TO 3HAYMT, YTO 3JIEKTPOMATHUTHBIC BOJHBI HA CAMOM JieJie He SIBJIS-
I0TCSl BOJIHAMH, OHM UMEIOT JPYTYIO CTPYKTYpY, Harmpumep, BUXpe-
BYIO, U 3TO He OyJeT NMpOTHBOPEYUTHh SKCHEPHUMEHTaM, MOCKOIbKY
BUXPH MMEIOT MHOTHE CBONCTBA, aHAJIOTMYHbIE CBOMCTBAM BOJIH: CITO-
COOHOCTh BEKTOPHO CYMMHUPOBAThCS M, TEM CaMbiM, 00ECIEeUMBATH
NPUHIIMIT CYNEPro3UIIMY, CO3/1aBaTh WHTEP(EPEHIIMOHHBIE KAPTHUHBI,
nudpakuuio U T.0. [IpaBaa, WccieqoBaHWss B 3TOM HarpaBJIEHUH
NPaKTHYECKH HE BEJIKMCh, HO ATO BOBCE HE O3HAYAET, YTO TAKUX SBJIE-
HHM HET.

duznyeckre cBOWCTBa caMoro 3(upa HUKOTrJa He ONpeessinch,
TaKHX TOMBITOK MpaKTU4Yecku BooOIe He Obu10. Ero crolicTBa Beerna
MOCTYJIMPOBAIUCH, HUKAK He 000CHOBBIBasich. Hanpumep, adup cuu-
Tancst «abcomoTHO HenoaBwKHbIM (PpeHenb, JlopeHi) — mouemy?
Wnu, HaoOopoT, 3¢uUp cuuTaiCs MOJHOCTHIO YBJICKAEMbIM TeJIaMH
(Tepi) — nouemy? Ddup Bceraa uaeanu3upoBacs, oH obnanaan cBo-
CTBOM BceoOlIero NMpoHUKHOBeHUs — mouemy? OH obmnanan HeBeco-
MOCThIO — MouemMy? EMy mpunuchiBaiuch CBOWCTBA W3BECTHBIX Be-
IIECTB, HAaNIpUMep, yrpyroctu — noyemy? U tak nanee. Bee 3To HOoCH-
J10 abCTPaKTHO-TMIOCTYJIATUBHBIM XapakTep W HUKaK He OOOCHOBbBIBA-
sock. DakTHYecku GOPOTMCH TEOPUH, OCHOBAHHbBIE HA Pa3HBIX MOCTY-
Jartax, M 9TO cpasy ke OTIaBajio NMpearovTeHne He Ooliee «HayYHbIM»
TEOpHsIM, a TeM, 32 KOTOPBIMH CTOSTM OoJiee MOIUIHbIC «HAYUYHBIE»
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mkosbl. HUKakoro OTHOLIEHMs K HacTOsIUEeH Hayke, MPU3BaHHON
M3yvaTb peanbHyl0, a He BbIAYMAaHHYIO MIPUPOAY, BCE 3TO HE UMEJIO.

C 3THX MO3ULMI U clielyeT paccMaTpUBaTh KaK CYIIECTBYIOLIHE,
TaKk U BHOBb CO3/laBaeMble TEOPHH, BKJIIOYAs AOMHHHMPYIOLIHE B CO-
BPEMEHHOI HayKe TeOPHIO OTHOCHUTEIBHOCTH DWHINTEHA M KBaHTO-
BYIO MEXaHHUKY.

2. 2. 06 ucxogHbix noctynatax Teopum oTHOCH-
TenbHOCTU DUHLUTENHa

OcHoBHbIMM  TOcTyJatamMu  CriequanbHOW TEOPUHM  OTHOCH-
TeJILHOCTH, pa3paboTaHHOM DHHIITEIHOM, sBiIstoTCs [7]:

1. B mo0bIX MHepuMaJbHBIX CHCTEMax OTcueTa Bce (pU3MYecKhe
siBJIeHUs (MeXaHWYeCcKue, ONTHYECKHEe, TeIUIOBbIE U T. I1.) MPOTEKAIOT
OJJMHAKOBO;

2. CKOpOCTh pacrnpocTpaHeHUs] CBeTa B BaKyyMe He 3aBHCHUT OT
JBWKECHUS] ICTOYHHMKA CBETAa M OJJMHAKOBA BO BCEX HAIPaBIICHUSX.

W3 mepBoro mocrysiaTa BBITEKAaeT HEBO3MOXKHOCTb OOHApPYKHTh
(aKT paBHOMEPHOrO M MPSAMOJIUHEHHOTO IBU)KEHHS C TIOMOILBIO JTIO-
OBbIX (PU3NYECKUX SKCTIEPUMEHTOB, TPOBOANMBIX BHYTPH ABHXKYLLEHCS
nabopaTopuu.

W3 BTOpOro mocrynata BbITEKaeT HEBO3MOXKHOCTb MOYUYCHHUS
CKOpPOCTeH, MPEeBBILIAIOIINX CKOPOCTh CBETA, M HE3aBUCHUMOCTbH CKO-
pocCTH cBeTa OT crocob0B HAOIIOACHNUS U U3MEPEHHSI.

CreficTBHE 3THX JIByX MOCTYJIATOB — 3aBUCMMOCTh MPOCTPAHCTBA,
BPEMEHH M MacChl OT CKOPOCTH JBM)KEHHSI TeJl U HEKOTOPBIX JPYTrUX
BenmurH. O0a rmocTynaTa BO3MOKHBI JIMIIb B TOM CITy4ae, eClId MUpPO-
Bas cpela — 3(GUp He CyLIEeCTBYeT B MPHPOJe, MO0 CyIeCTBOBaHHUE
TaKOI BCEMPOHMKAIOIIEH Cpe/ibl Cpasy e METOA0JOTHUECKH OCHOBBI-
BaeT MOMCKU CIOCOOOB OOHApYyKeHHUS BMIKEHHUS 3TOM Cpelbl CKBO3b
1abopaToOpHrIO M, ClIeI0BAaTEIbHO, OOHApYKEeHUs (aKTa JBHKSHUS Ja-
Ooparopun ckBo3b 3up Oe3 BbIXOJa 3a ee mpeneibl. Takoe ABHKe-
HHE, BUIMMO, HE MOXET ObITh OOHApY)KEHO MEXaHWYECKMMH CIIOCO-
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O6amu, HO yKe HUYero Hellb3s 3apaHee CKa3aTh MPO CHOCOObI ONTHYe-
ckre. Hannuue cpensl MO3BOMSET Takke UCKAaTh pa3iiMuKs B CKOPOCTH
CBETa B HEMOCPEICTBEHHOW OJIM30CTH OT WCTOYHMKA W Ha YJaleHUH
OT Hero, Mpy ABM>KEHUH J1abopaTopUX U B MIOKOE, paccMaTpUBaTh Ie-
PEXO/IHBIE TIPOLIECCH MPU Niepexoae (POTOHOB U3 OIHOM Cpenbl B JIpy-
ryto u T. 1. Takum oGpa3om, BOMpOC CyIIECTBOBAHHS B MPUPOIE MH-
POBOIi cpenbl —adupa TecHeHIMM 00pa3oM NepernieTaeTcst ¢ BOIMpo-
COM TMPaBOMEPHOCTH MPUHATHS OCHOBHBIX MOCTYJaToB Teopun oTHO-
CHUTEIIbHOCTH.

K Mbiciu 06 oTcyTcTBUM B npupoae dupa DUHILTEHH NpuUILen Ha
OCHOBE COMOCTAaBJICHUs pe3yJbTaToOB dKcrepuMeHToB duzo u Maii-
KesibcoHa. B pesysnbrate mnpoemenus skcrnepumenta (1851) duso
Halllesl, YTO CBET YaCTHYHO yBJIeKaeTcs JBHXKYLLeics cpenoii (Bomoi).
B pesynbrare e 3KCNIEpUMEHTOB 10 0OHAPYKEHUIO 3(pUPHOTO BETpa,
npoBeneHHbIX B 1881r. MaiikenbcoHom u B 1887r. MalikenbcoHOM 1
Mopnu, oka3anock, YTO Ha MOBEPXHOCTH 3eMiIM d(UPHBINA BeTep OT-
CYTCTBYET, MO KpaiiHeli Mepe, HMEHHO TakK ObUTM MCTOJIKOBaHBI pe-
3ynbTaThl 3THUX onbITOB. Ha camom nene adupHblit BeTep Obli1 0OHa-
PY’KeH yKe B CaMOM TepBOM OIbITe MalikesIbCOHa, XOTsI CKOPOCTb €ro
oKazajlacb MEHbILe, YeM OKMJajiach. JTO HAXOAWIOCH B MPOTHBOpE-
uynu ¢ Teopueii JlopeHua 06 abCoMOTHO HEMOABHKHOM dHpe.

JletanmbHOe 0OOCHOBAaHME TPHUHLMIIOB, TMOJOKEHHBIX B OCHOBY
CrietMaibHOM TEOpUM OTHOCUTENBbHOCTH, DWHIUTEHH Aan B CTaTbe
«[TpyHIMI OTHOCUTENBHOCTH U ero creAacTBus» (1910) [8].3nech oH
yKasajl, 4YTO YacTHYHOE YBJICUCHHE CBETa IBIKYILIEHCS >KUIKOCTBIO
(sxcriepumeHT D130)

«...OTBEpraeT TUMoTe3y MOJHOro ymiuedeHus d¢pupa. Cnenosa-
TEJIbHO, OCTAIOTCS JIB€ BOBMOXKHOCTH:

1) sup MOMHOCTBIO HEMOABM)KEH, T.. OH HE MPUHMMAeT abco-
JIFOTHO HUKAKOTO YYacTHsl B IBM)KCHUU MaTepHH (a Kak e JKCIepH-
MeHT D130, NoKa3aBIIWi YacTUYHOE yBIIeueHue? —B.4.);

2) a¢hup yBrekaercs OBIXKYLIEHCS MaTephei, HO OH JIBHXKETCS CO
CKOPOCTBIO, OTJIIMYHON OT CKOPOCTH JIBHXKEHHUS] MaTePUH.

PasButure BTOpOI runoTessl TpedyeT BBeACHHUS KaKUX-TH00 mpen-
TMIOJIO’KEHWI OTHOCHUTEIIBHO CBSA3W MEXKIY 3(hPMpOM M IBIXKYLIEHcs Ma-
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tepueid. IlepBast ke BO3MOXHOCTb OueHb npocma (KypcuB MO —
B.A.), v 15 ee pa3BUTHs Ha OCHOBE Teopu MakcBeuia He Tpedyercs
HUKAKOW [IOMOJIHUTENBbHOM TMIMOTE3bl, MOTYLLIEH OCJIO0XXHUTH OCHOBBI
TEOPUU».

VkazaB nanee, uro Teopus JlopeHia 0 HEMOABWKHOM d(upe He
MOATBEPKIAETCS Pe3yIbTaTOM SKCIIEPUMEHTa M, TaKUM 00pa3oM, Ha-
JMLO MpOTHBOpeYHe, DWHIITEHH caenand BbIBOA O HEOOXOIMMOCTH
OTKa3aTbCsl OT Cpe.pbl, 3aroJHAIOIeH MHUPOBOE MPOCTPAHCTBO, MO0,
KaK OH MoJjaraer, «...Helb3s CO3/1aTh YAOBJIETBOPUTEIIbHYIO TEOPHIO,
HE OTKAa3aBUIMCh OT CYLIECTBOBAHUS CpeAbl, 3alOJIHAIOLIEH BCE IPO-
ctpaHcTBO» [8, c. 145-146].

Otka3 ot sdupa aan apropy CrnelMaibHONH TEOPUH OTHOCHTEIb-
HOCTH BO3MOXKHOCTB c(hopMyJHpoBaTh MsTh (a He JBa, Kak OOBIYHO
CUMTaeTCsl) MOCTYJIaTOB, Ha KOTOpbIX 6asupyercs CTO:

1. Omcymcmeue 6 npupoode 3¢hupa, atTo 060CHOBBIBAJIOCH TOJBKO
TEeM, 4TO MpU3HaHUE dPHpa BEAET K CIOKHOW TEOPHH, B TO BpeMs Kak
oTpuLaHue 3(upa No3BoILeT CAeNaTh TEOPUIO MPOLIE;

2. IIpunyun omuocumensHocmu, TIACSIINAN, UTO 6ce HPOUECCHl
B CHUCTEME, HaXOAALIECHCS B COCTOSHHUM PaBHOMEPHOIO M MPSMOJIM-
HEMHOro JBW)KEHMS, MPOUCXOIAT MO TEM e 3aKOHaM, YTO M B MO-
Kosiuielics cucteme (paHee MPUMEHUTETBHO K MEXaHUYECKHM MpoLec-
caM 9TOT NpUHLMI ObLT chopMysnpoBaH [anuneem);

3. IlIpunyun nocmosancmea ckopocmu ceema (HE3aBUCUMOCTD
CKOPOCTH CBETa OT CKOPOCTH MCTOYHHKA);

4. Hneapuanmuocmo 4empipexmepHo20 UHMeEPBand, B KOTOPOM
NpOCTpaHCTBO (KOOPAMHATBI) CBSI3aHO CO BPEMEHEM 4Yepe3 CKOPOCTb
CBETa,

5. Ilpunyun 0onoepemennocmu, corinacHo KOTopoMy HaOmona-
TeNlb CyIUT O MPOTEKaHWH COOBITHI BO BPEMEHHU 1O CBETOBOMY CHI-
HaJly, I0XOISIIEMY 10 HEro OT STUX COOBITHH.

B cooTBeTcTBUM ¢ 3TUMM MOCTyJaTaMH YTBEp>KOAeTCs MPUHLIM-
nuanbHas HEBO3MOXKHOCTH KaKMM-THOO (HU3MYECKHM SKCIEepHUMeH-
TOM, MPOBOJAMMBIM BHYTpPH J1Ja00OpaTopuu (CUCTEMBbI OTCYETA), YCTaHO-
BUTb, HAXOAUTCS 3Ta 1ab0paTopHs B IOKOE WM JABHIKETCS paBHOMEP-
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HO U NPSIMOJIMHEHHO, a TakkKe MOCTOSHCTBO CKOPOCTH CBeTa B 000
VHEpLUAIBbHON CUCTEME.

Jlerko BUzeTH, UTO HANKW4YKME dPUpa He TO3BOJIMIO Obl CHOPMYITH-
poOBaTh HU OJMH M3 MIEpeUUCIeHHbIX MocTynaroB. Ecnu a¢gup Beenpo-
HMKAIOIIl, TO BHYTPH JABIKYyLIeHcs TabopaTopun NOJDKEH HaOI0AaTh-
csi 3UPHBIA BeTep, CIEeIOBaTENbHO, TMOSBISETCS BO3MOXKHOCTb, HE
BBIXOJS 3a mpelesbl JabopaTopuu, OmNpenenuTh (GakT ee ABHKEHHUS
MyTeM H3MEpeHUs] CKOPOCTH 3(HUPHOTO BeTpa BHYTPH J1abOpaTOPHUH.
Hannume s¢dupa 3actaBmiio Ob1 MOCTaBUTH BOMPOC U O MEPEXOTHOM
npolecce, UMEIOLIEM MECTO TpU [eHepalud CBeTa MCTOYHHMKOM, a
TaKXe O BEIMYMHE CKOPOCTH CBETa OTHOCHTENILHO MCTOYHHKA B MO-
MEHT BBIXO/Ia B HETTOCPEACTBEHHON OT UCTOYHHMKA OJIM30CTH, O CKOPO-
CTH CBETa OTHOCHUTENIbHO 3(upa, 0 CMEUIeHWH 3¢Hrpa OTHOCUTEIHLHO
MCTOYHUKA M MHOTWE JIpyrue Borpochl. [loMcku oTBeTOB Ha BCe 3TH
BOIIPOCHI BPSI/L JIM OCTAaBWIM OBl MOYBY 11t (POPMYJIMPOBAHUS Tiepe-
YHCJIEHHBIX MOCTYJIATOB.

Ob1as teopust otHocutesibHocTH (OTO) TOro ke aBTOpa pacmpo-
crpanmia noctynarel CTO Ha rpaBuTanmio. [Ipu 5TOM cKOpocTh cBe-
Ta, SBJSIOMIAsCA YUCTO 3JIEKTPOMAarHUTHOW BEJIMYMHOM, Oblila UCTOJI-
KOBaHa M KaK CKOPOCTb PaclpoCTpPaHEHHs TpaBUTALMH, XOTs T'paBH-
Talus — 3TO UHOe (PyHIaAMEeHTabHOE B3aUMOJEHCTBUE, HEXKEIH dJIeK-
TPOMarHeTH3M, OTJIMYaroLIeecs o KOHCTaHTe B3auMmoeicTeus Ha 37
(") nopsiaxos [9].

OTO — OO0was Teopusi OTHOCUTENTBHOCTH J00aBUiIa K Mpeablay-
MM ellle MATh MOCTYJIaToB:

— pacnpocmpanenue ecex nocmynamog CTO na zpasumauuio;

—3a8UCUMOCHb X00d YACO6 OM 2PABUMAUUOHHO20 NOA,

— Kosapuanmmuocms npeoopazosanuii Koopounam (NpuBeAeHUE
(OpMyYIIBHBIX BBIPAXKEHUH B OIMH U TOT K€ BUJ ISl TIOOBIX CHCTEM
oTcyera),

— paseHcmeo cKopocmu pacnpocmpaHeHusn 2pagumayuu cKopo-
cmu ceema;

— Hanuyue ¢ npupooe rpupa(!).
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O mnocnenHeMm DiiHIITEHH B pabotax «OPUp W TeopHs OTHO-
curenbHOCTHY (1920)u «O6 s¢pupe» (1924) [10]Bbipasuics coBep-
LIEHHO OIpeAe/IeHHO:

«Coznacno odueii meopuu OmMHOCUMENbHOCHU IPup cyujecm-
gyem. Duzuueckoe RPOCMPAHCIBO HeMblcAuMo 0e3 Iupa». Bor
Tak-To!

He pa30upas neranbHO Bcex 0OCTOSITENbCTB, CBI3AHHBIX C KPUTH-
KO JIOTMKHM MOCTPOEHUS MOCTYJIaTOB, MOJIOKEHHBIX B OCHOBY TEOPUH
OTHOCUTEJbHOCTH DHHIITEHHA, U C TaK Ha3bIBAEMbIMU «IKCIIEPUMEH-
TanbHbIiMU nioATBepxkaeHussMU» CTO u OTO, oTMeTUM JHilb, YTO
Joruka o0eux 3THX YacTel 3aMKHyTa cama Ha ce0s, KOrjaa BbIBOJbI
NPUBOJAT K MCXOIHBIM MOJIOXKEHHUSIM, YTO 00€ 4acTH 3TOH eIMHOMN
TEOPHUH MPOTUBOPEUAT APYT APYTy B CYLIECTBEHHOM AJIsl HUX BOMpOCce
cymectBoBanus a¢upa (CTO yrBepxnaer oTcyTcTBHE dpUpa B MpH-
pone, a OTO ero HanuM4Me) M YTO HUKAKUX SKCIIEPUMEHTAIbHBIX MO/~
teepxaenuit o'y CTO, uu y OTO HeT, W Hukorna He Obut0. Bee atn
«MIOINTBEPKIEHHUS» JHOO DJIEMEHTapHO OOBICHSAIOTCS Ha YPOBHE
OOBIYHOM KIIACCHMUYECKOW (M3MKH, KaK 5TO UMEET MEeCTO, HarlpuMmep, ¢
YCKOPEHHEM 4YacTul] B YCKOpUTENsX, Ju0o Bcerga ObulM camooue-
BU/IHBI, KaK 3TO ObLIO ¢ MpoOJeMOi SKBMBal€HTHOCTH WHEPTHOU U
rpaBUTALIMOHHONM Macc (knaccudeckas (U3MKa HHUKOTAa He Jenana
pazIuuMii MEXAY HAMH), MO0 SBISIOTCS CICACTBUEM HANpaBICHHON
00paboTKK pe3ynbTaToOB, KaK 3TO UMEJIO0 MECTO ¢ OTKIIOHEHHWEM CBeTa
okoso CofHLA, KOr/a U3 BCEX METOAOB SKCTPAIOJISLMK BhIOMpaeTcs
TOT, KOTOPBI Hanbosee COOTBETCTBYET TEOPUH, JIMOO MPOCTO HE CO-
OTBETCTBYIOT MCTHHE, KaK 3TO MMeeT MeCTO B mpobsieme 3(pUpHOro
Betpa [11].

CrenuanbHas TeOpUsi OTHOCHUTENBHOCTH ¢ MOMEHTA ee CO3JaHMs
Oa3upyeTcs Ha JIOKHOM MPEACTABICHUH O TOM, YTO B 3KCIIEPUMEHTaX
no 3¢upHOMY BeTpy, KOTOpbIe MpoBear A.MalikelabcoH U ero nocie-
noatenu B nieproa ¢ 1880mno 1933rr., He Ob1 0OHapyskeH 3pUpHBIii
BeTep, KOTOPBIH 10JKeH OblT HaOMOaThCsl Ha TOBEPXHOCTH 3eMJTH 3a
cueT ee ABMXKEHHUs no opbure Bokpyr CosHua. Torna mposepsinack
xonuenuus [".Jlopenua (3ty koHuenumio B Hadasie XIX Beka BbIIBH-
Hys1 O.®peHesb), B COOTBETCTBUH C KOTOPO# BCEMPOHHUKAIOIINKI 3(DUp
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OblT aOCOIOTHO HEMOABMXKEH B MpocTpaHcTBe. [IpoBeneHHbIe sKcre-
PUMEHTBI 1ali MHBbIE pe3yJIbTaTbl, HO HUKOT/IAa He OBbIJIO «HYJIEBOT0»
pe3ynbTarta.

OrpomHyto paboTy Mo HccliefoBaHHIO 3(QUPHOro BeTpa Mpoaesal
yUeHHUK M mocienoBarens Maiikenbcona JI.K.Mwumiep [12], HO ero
pe3ynbTaThl OBIIM OTBEPrHYTHl CTOPOHHMKAMHM TEOPHUH OTHOCHTEIb-
HOCTH DWHIITEIHA, KOTOPbIE TEM CaMbIM COGEPUALUIU HAYYHbLI HOO-
no0z. Y1 naxe xoraa B 1929rony cam MaiikenbcoH cO CBOUMH TTOMOIII-
Hukamu [Trucom u [upcoHoM moaTBepANIN CylLIeCTBOBaHUE S(PUPHO-
ro BeTpa, 3TO HE M3MEHHWJIO HUYEro. TeOpUs OTHOCHTEILHOCTH YKe
o0pesia CTOPOHHUKOB, KOTOpbIE MIEIbMOBAIM KaKAOTO, KTO OCMENHU-
BAJICSl UM TIEPEYMTb.

Bce sTo He cnyuaiiHo. Ilpu3Hanue Hanuuus B mpupone 3dupa
cpa3y e YHHYTOXWIO Obl OocHOBY CrenuanbHOW TEOpUHM OTHOCH-
TEITLHOCTH, OO BCe €€ MOCTYJaThl He MOTYT OBbITh HUKak 00OCHOBa-
HBI, €CITH B TIPUPOJIE CyLIEeCTBYeT 3up.

Touky 3peHHsi CylLIecTBOBaHUS B MpUpoae dpupa, HEKOPPEKTHO-
CTH TEOPHH OTHOCHUTEIBHOCTH DHHIITEHHA U HEMIPUTOJHOCTH TPHH-
MM «IeHCTBUS HA PacCTOSHUM» 0e3 MpoMeKyTouHOM cpensl B 30€
rojel orctauBaiu npodeccopa MI'Y A K. Tumupsizes u 3.A.LleiitnuH,
akaneMuk A.A.MakcumoB u ¢unocod D.Konbman (Mocksa) u aka-
JIeMUK-31eKTpoTeXHUK B.D.Mutkesuu (Jlenunrpam). Touky 3peHus
PENSTUBUCTOB, T.€. CTOPOHHHUKOB TEOPUM OTHOCHTENBHOCTH OiiH-
LITeiiHa, KaTeropu4yeckd OTPULABLIMX d(Up M MPU3HABABIUUX BO3-
MOXKHOCTb ~ JGHCTBUSI HAa  PacCTOSHHWM,  BBIpaXadn  (U3MKH
O.JI.XBonbcoH, A.®.Modpde, B.A.Dok, WU.E.Tamm, JI.J[.Jlannay,
S.N.Openkensb. Juckyccus MNpoBOAMIaCh Ha CTpaHULIAX >KypHaja
«[Ton 3HameHeM mapkcusma» (1937-38) [13-15]ITo3zxe npoTHBOOOP-
CTBYIOLIE CTOPOHBI B JAWCKyCCHM Yke B 50-€ roasl mpenctaBisum
MurtkeBuY (3NIEKTPOTEXHUK-TIPAKTHK) U Dpenkenb (HU3NK-TeOpeTHK).

«[lo uenomy psngy npuuuH, —nucan MuTkeBud,— noctpoeHue Gu-
3MYeCKOW TeOpHH, OXBATBHIBAIOIEH Bech MaTepHai, HaKOTUICHHbIH
HayKOHM, HeMbICIUMO Oe3 MpH3HaHMsA 0COOOro 3HA4YeHMs Cpellbl, 3a-
MOJHAIOLIEH Bce TpexMepHOoe NpocTpaHCTBO. Ha s3bike MpOLLIbIX
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3MOX, MEPEXKUTHIX (U3MKOH, 3Ta YHHBEpcalbHas cpela Has3bIBaeTcs
ahupom».

Emy Bozpaxkan dpeHkensb:

«$1 He oTpHLIAIO MPABOMEPHOCTH MPEACTABIEHHS O MOJIe KaK O He-
KOTOpOH peanbHOCTH. Sl OTpHUIAal0 TOJIBKO MPaBOMEPHOCTH MPEACTaB-
JIEHUSI O TOM, YTO 3TO TOJIe COOTBETCTBYET KaKOMY-TO MaTepHaJIbHO-
My o0pazy...».

B ero teopeTuueckoi cxeme MpuMHUMMAaach rMIoTe3a AaJbHOACH-
CTBHUS — 3apsfbl WJIM TOYKH B3aUMO/ICHCTBUS IeHCTBOBAIIM Yepes Imyc-
TYIO Cpefy.

«Ho ecnu, — nponomxkan @penkens, — B.®. (Bnagumup denopo-
BUY MutkeBu4 — B.A.) HaJIMYKMEM Mpoliecca, UMEHYIOIIErocs 3JeK-
TPOMarHUTHBIM TOJIEM, HE YAOBJIETBOpsieTcs, a TpeOyeT coxXpaHeHUs
HOCHUTEJIsl 9TOro npouecca, kakuM sieisietcs y @apages u Makcsesia
a¢up, To coBpeMeHHas (U3UKA HA 5TO OTBEYACT PELIUTEIBHBIM —
Her» [16].

Crenyet ¢ npuckopOHMeM OTMETUTb, YTO TOUYKA 3PEHUsI CTOPOHHHU-
KOB TEOPHUH OTHOCHUTEIBHOCTH M OTCYTCTBHS B Npupoze 3dupa mode-
JMJa M 10 HAaCTOSIIEro BpeMs SIBJISIETCSl B OTEUECTBEHHOW W MHUPOBOM
(hu3MKe NpeBaTUpYIOLLEH.

U3 uznoxeHHOro BUAHO, YTO DUHIUTEHH pagu <«IIpOCTOTHI» TEO-
pHH cuell BO3MOXHBIM OTKa3aThesl OT (prU3nvYeckoro oobscHeHHs (ak-
Ta MPOTHUBOPEUMs BBIBOAOB, BBHITEKAIOLIMX M3 YKa3aHHBIX BbILIE JABYX
akcniepumMeHToB @130 U Maiikenscona. Bropas Bo3MOXHOCTb, OTMe-
YeHHass DWHIITeHOM, TaK HUKOTJa M He ObUla pa3BUTa HUKEM M3 W3-
BECTHBIX (PM3MKOB, XOTS UMEHHO 3Ta BO3MOXKHOCTh He TpeOyeT OTKaza
oT cpebl —3¢upa.

OTka3 oT HeoOXOOUMOCTH yueTa PoiH (U3MUECKOrO HOCHUTEJNs
SHEPrvM BO3MYLIEHHUH, KAaKOBBIM SIBIISIETCS 9(HP, €CTh, B MEPBYIO OUe-
pelb, OTKa3 OT HEOOXOOUMOCTHU M3y4deHHs (DUBUUECKOW CYLIHOCTH
SIBJICHWH, MOMBITKA OrPaHUUMTBCS JIMLIb ero GopMaibHO-MaTeMaTuye-
CKHUM OITMCaHWeM, Moao0paB MocieIHee TaK, YTOObI BBIBOBI, CIIETYIO-
Ue W3 TPeASIOKEHHBIX (DOPMYIBHBIX 3aBUCHMOCTEH, (hOpMabHO
COBMAAAJIM C KCIEPUMEHTAIbHBIMU AaHHBIMU. Ha HemocTtaTouHOCTH



06 ocHoBax Teopuu OTHOCHTEIbHOCTH A.JiiHIITeliHA 63

TaKOTo MOJIX0/Ia B CBOE BPeMs YKa3bIBaJIM HEKOTOPbIE aBTOPHI, Pa3BH-
BAOIIMe TaK Ha3bIBAEMYIO KUHETHUECKYIO TEOPHIO MaTepHH.

Hukakue maTemMaTiHueckue BBIKIAIKH HE B COCTOSSHUM OOBSICHHUTH
(u3nUecKkoe CyLIeCTBO SBJICHHS, €CJIM OHO HE 3aJI0KEHO B UCXOJHbIC
ycnoBust. OObsicHeHHe (PU3NYECKON CYIIHOCTH O3HAYaeT He OMHCaHue
SIBIIEHHS, BCKPBITHE €ro BHYTPEHHEro MeXaHW3Ma, TMpOCIIeKHUBaHHE
NPUYUHHO-CJICICTBEHHBIX B3aMMOOTHOLICHHI MEK/IY €ro COCTABJISIO-
mumHu. [IpocTo MaTemaTHueckux onepanuii, B TOM 4YHciIe MaTeMaTH-
Yyeckux omepaiyii Teopun OTHOCHTEIBHOCTH, HEJOCTATOYHO ISl OT-
BETa Ha BOMPOC O (DMU3MYECKOI CYLIHOCTH SIBJICHHM, paccMarpuBae-
MBIX €f0.

OTKa3 OT MaTepuaIbHOTO HOCHTEJISl HEPTUU O3HAYaeT, KpoMe TO-
ro, NpU3HaHHE BO3MOYKHOCTH CYLIECTBOBAHUS JBIKCHUs O3 MaTepuu
Y COXpaHeHHs PHEPrHHU B MPOCTPaHCTBE O3 MaTepUaIbHOrO HOCHTEIS
B TOT MOMEHT, KOTJa 3Ta SHeprus, HarmpuMmep, B 3JIEKTPOMAarHUTHON
(dopMe MOKHMHYyJa OIHO TeJ0 M He JOCTHIIIAa BTOporo (mpumep, Hc-
nosib30BaHHbI Makceemiom). Cebluika Ha «0cOOBId BU MaTepru —
rosie» He MeHseT Jefla, TaK KaK HUUero He 0OBSCHSET M He pacKpbIBa-
€T MeXaHM3Ma, YCTPOHCTBAa 3TOr0 «0cob0ro BHAa mMatepumu». Takum
00pa3oM, pa3BUTHE TEOPUH TOJILKO HAa OCHOBE «IEPBOI BO3MOXKHO-
CTU» MPU HAJTMYUH <BTOPOM BO3MOYKHOCTH» SIBHO HEIOCTATOYHO Tpa-
BOMEPHO.

[Mo-BuaumMomy, DitHIITeHH, MOHKUMas 3TO, B paboTe «Idup u Teo-
pusi otHocutesibHOCTHY» (1920) M3MeHM TOYKy 3peHHs Ha Cylle-
crBoBanue s¢dupa [10]: «Pe3romupys, MOKHO CKaszaTh, YTO OOIIas
TEOpUS OTHOCHUTEIBHOCTH HAJeNsieT MPOCTPAHCTBO (U3HUECKUMHU
CBOICTBaMHM, TAKUM 00pa3oM, B 3TOM cMbiciie 3¢up cymecryet. Co-
rJ1acHO OOlIel TeOPUH OTHOCUTEIBHOCTH MPOCTPAHCTBO HEMBICIHMO
6e3 a¢upa; AeHCTBUTEIBHO, B TAKOM MPOCTPAHCTBE HE TOJBKO OBIIO
Obl HEBO3MOXKHO PACHPOCTPAHEHHUE CBETA, HO HE MOIJIM Obl CyIecT-
BOBaTh MacwTadbl W Yackl, U He ObUI0 Obl HUKAKUX MPOCTpPaH-
CTBEHHO-BPEMEHHBIX PAaCCTOSHUI B (PU3MUECKOM CMBICIIE CIIOBAY.

B pabote «O6 adupe» (1924)DiiHInTeiiH BHOBb MOI4E€PKHUBACT:

«Mpbl HE MOKEM B TeOpeTHuecKoi (huzrke o0OWTHCH Oe3 KOHTH-
HyyMa, HaJeJIeHHOTO (pM3NYeCKUMHU CBOMCTBaMH, OO oOIas Teopus
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OTHOCHTEITHOCTH, OCHOBHBIX M KOTOpOW (hPM3WKH, BEPOSTHO, Oy-
AyT npuaepkuBathes Beerna (?! —B.A.), UCKIIIOYaeT HEMOCPeICTBEH-
HOE JIaJIbHO/ICHCTBHE, KaXKas e Teopus OJM3KOASHCTBHS Mpearnoa-
raeT HaJlMuMe HeNpepbIBHBIX MMOJIeH, a, CIeA0BaTelIbHO, CYLIeCTBOBA-
HUE dpupa».

Takum oOpa3oM, clieyeT KOHCTaTUPOBAaTh, UYTO pabovMii mpueMm,
WCIIOJIb30BaHHBIM DUHINTEHHOM, 3aKIIOYAOUIUICS B MpeAnoYTeHUU
Oonlee «qIpOCTOro» IMyTH MWCCIENOBAaHMSA, TPHUBEN K TMPOTUBOPEUHIO
BHyTpr Teopun otHocurensHOCTH: CrienaiibHas TEOpUs OTHOCH-
TEJILHOCTH HECOBMECTHMA C UJIeeii CyIIeCTBOBaHUs B pUpoe dupa,
a O0was Teopusi OTHOCUTEIILHOCTH HECOBMECTHMA C Meel OTCYTCT-
BUS B TIpHpoze 3pupa, XoTs 00e 4acTH OJJHOM TeOpUH OTHOCHUTEIIBHO-
CTHU BBITEKAIOT U3 OJJHUX U TeX K€ MPHUBEACHHBIX BbILLIE MMOCTYJIATOB, U
naxe, 6onee toro, OOLIas TeOpUs OTHOCUTEIILHOCTH SIBISETCS Mps-
MBIM TIposoibkeHreM CriennaibHOM TeOPUH OTHOCHTENIEHOCTH M 00e
YacTH OJJHOM TEOPHH UMEIOT OJJHOTO aBTOpa.

CrefyeT HarOMHHTB, YTO pabOThl MO OOHapYKeHHIO 3(PUPHOTrO
BeTpa ObuTH mpomokeHbl Mopiau U Mumutepom (1904-1905), 3atem
Musiepom (1921-1925)u, Hakonen, camum MaiikenscoHom (1929)
[12]. DTH sKCcTIepUMEHTHI MOKa3aJv, YTO S(UPHBIA BETEp CYIIECTBYET,
a cam 3¢up npeacTasaseT coOOH razonoao0HyIO cpely co CBOMCTBa-
MM OOBIYHOTO BSI3KOTO CKMMaeMoro rasa. beiia onpeneneHa He TOJb-
KO CKOPOCTb JIBU)KEHHsSI I(UPHBIX MOTOKOB OTHOCHTENILHO 3eMITM Ha
pa3HBIX BBICOTaX, HO M HalpaBJeHHe TUX MOTOKOB. OKa3ajaock, 4TO
3(UpHBIN BeTep AyeT He B MIIOCKOCTH OpOUTHI 3eMJTH, KaK Mperosia-
rajioch paHee, a IEPNEeHINKYJISIPHO € 1, CIIeI0BaTeNIbHO, UMEeT HHOE,
4eM O0XKHMAAJIOCh, POUCXOMKICHUE. DTH paboThl, B NPUHLMIE, HE OC-
TaBJISIFOT BO3MOXKHOCTH JUTSl BBIJBMIKCHHS! TIPUBEJCHHBIX BBILIE T10-
CTYJIaTOB TEOPUH OTHOCHTEITBHOCTH.

B nocnieHue ropl Havay MOSIBISTHCS pabOThI, B KOTOPBIX aBTO-
pbl 00palaloT BHUMaHWE Ha HEJOCTATOYHOCTH TMOJOKEHHH TEOPUH
OTHOCHUTENbHOCTH JHHINTeliHa. B HUX yka3piBaeTcs Ha TO, YTO BO-
NPOCHl TEOPUM OTHOCHTENILHOCTH B CBOE BpeMs pa3pabaTbIBajMCh U
JIPYrMMH UCCIIeoBaTeNIIMH, HarpuMmep, JIopeHLeM, KOTOpbiid BbIBel
cBou npeodpazoBanust B 1904r., T. €. 3a roj 0 co3naHus DHHIITEH-
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HoM Teopun oTtHocuTenbHOCTH [17] M3 ycrnoBuUs OBHXKEHHs 3apsi/ioB
oTHocuTellbHO 3dupa (JlopeHiieM yka3biBaoch, YTO MOCKOJBbKY BCE
CBS3M MEXKIY aTOMaMM HOCST 3JEKTPUUYECKHMH XapakTep, TO HYXKHO
paccMaTpuBarh JedOpMaLK 3JIEKTPUUECKOrO MOJisl 3apsiioB MPH UX
JBW)KEHHUH CKBO3b 3¢up). OnHako nomydeHHble JlopeHuem mpeobpa-
30BaHMsl, U3BECTHBIE BCEMY MHUpY Kak npeoOpaszoBanus JlopeHna, Obl-
W Ucrofib3oBaHbl B CrielMajgbHOW TEOPUHM OTHOCHUTENIBHOCTH Kak
CBHMIETEJILCTBO OTCYTCTBHS B MpHpoae 3¢gupa. Borpockl oTHOCHTEb-
HOCTH paspabarbiBaivch (paHIy3ckuM MaremaTukoM [lyaHkape u
HEKOTOPBIMU IPYTUMH.

[IpuzHaBas, 4TO BCSIKME MABMXKEHHUS MOTYT OBITH TOJBKO OT-
HOCHUTEJIbHBIMM, 3TH aBTOPbl BOBCE HE CUMTAIM 00S3aTEJIbHBIM YCJIO-
BUEM OTKa3 OT 3¢upa, a, HA000POT, yKa3blBaJld Ha HEOOXOAUMOCThb
ero cyuectBoBaHus. X Teopuu Gnmke oTpaxkaiu pealbHOCTb, HO, K
COXKaJIeHHIo, OBUTM TaKkXKe He CBOOOAHBI OT HEMPABOMEPHOTO PACILIM-
peHust 00acTH pacrpoCTpaHEHUs] CBOMX BBIBOJOB W HAEAIM3aLUU
MOJTyYEHHBIX MaTeMaTH4ecKHX peleHuidl. He mmes Hukakoro mpen-
CTaBJIeHHs O TMpupoze 3¢upa, 0 MPUPOIE MOJeH, yKa3aHHbIE aBTOPBI
Jajld BCEro JIMIIb MAeaJU3UPOBAHHbIE MOJENIM HEKOTOPBIX SIBICHHH,
XOTS U MEHee MPOTUBOPEUNBBIE, YeM MOJIeNb DHHINTeHA.

Kaxnoe ¢usnueckoe sBieHHE OMMCHIBAETCS OMNpeAEICHHBIMU
(YHKIMOHAIBHBIMHA  3aBUCHMOCTSIMU MEXKIY (DU3MUECKUMH BEITMYM-
Hamu. Te U3 HHX, KOTOpbIE B MpedesiaX paccMaTpUBaeMbIX COOBITHI
CUMTAIOTCS MOCTOSIHHBIMU, HE3aBUCUMBIMHU OT JAPYTHX, SBIAIOTCS IS
9THUX COOBITHI (Qu3nueckUMHU HHBapuaHTamu. M3 nocrynatos Teopun
OTHOCHUTEITHOCTH BBITEKAET, YTO BCE COOBITHS M BCe (PM3NUECKHUE SIB-
JIEHUsl pacCMaTPUBAIOTCA B CBS3U C PAaCIPOCTPAHEHHEM CBETa, U CKO-
POCTb CBETa BBICTYMAET, TAKMM 00pa3oM, Kak BCEOOLMH QU3HUECKHiA
WHBApHAHT, XOTS CKOPOCTb CBETa SIBJIAETCS BCErO JIMLIb YacTHBIM
CBOWCTBOM YacTHOTO IBJIEHUs1 — cBeTa. MHorue gpusnyeckue mnpouec-
Chl HE COMPOBOXKJAOTCS U3JTyYEHHUEM CBETA U HE HMEIOT OTHOLIEHUS K
3JIEKTPOMarHeTu3My, HallpuMep, rpaBUTaLMOHHbIE MM SACPHBIE MPO-
neccol. [1oaTOMy mpHHSATHE CKOPOCTH CBeTa 3a éceodujuil hpusude-
CKMH WHBapUaHT HEMpPaBOMEPHO, W PaclpOCTPaHATh 3Ty BEIUUUHY
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KaK MCXOJHYIO ISl BCero 31aHus (PU3UKH, O MEHBIIEeH Mepe, HeT oc-
HOBaHHH.

PestoMupyst, MO’KHO KOHCTaTMpPOBaTh, YTO MPH BbIOOpE MOCTYJa-
ToB TeopuH OTHOCHTENBbHOCTM ODWHLITEHHOM Obla claenaHa cepus
HEKOPPEKTHBIX JAOMYLIEHHH.

2.3. llornka CneuunanbHOM TEOPUUN OTHOCUTESTBHOCTHU

OCHOBHBIM HCXOAHBIM MoHATHEM CrenualbHON Teopuu OT-
HOCHUTEIIBHOCTH SBJIS€TCS MpeacTaBiIeHne 00 OJHOBPEMEHHOCTH TpO-
ucxomamux coowiTrii [11, €. 11-14].

[lon opHOBpEeMEHHOCTBIO OBYX COOBITHIA, MPOUCXOISIIMX B pas-
JIMYHBIX TOYKAX MPOCTPAHCTBA A U B COOTBETCTBEHHO, MOApPa3yMeBa-
eTcs Takoe MX MPOTEeKaHWe BO BPEMEHH, MPHU KOTOPOM HabJoAaTels,
HaxoAsluics B TpeTbeil Touke C, HEMOABMKHON OTHOCHUTENBHO TO-
yek A ¥ B v pacnosio)keHHOM Ha paBHBIX PACCTOSIHUAX OT 3TUX TOYEK,
MOJy4aeT OT 000X COOBITHIT CBETOBOM CHUTHAI OJJHOBPEMEHHO.

Hanuune y HaGmionaTenst HEKOTOPOH KOHEYHOM CKOPOCTH OTHO-
cuTeNbHO TOUKM C MpH NPeAnoIokKEeHUH paBeHCTBA CKOPOCTH CBETa B
HEMOJABWXKHOM M BKYILENCS CUCTEMAaX KOOPAWHAT OIMpeesieT pas-
HOBPEMEHHOCTb MPUX0/a CBETOBBIX CUrHaioB. OTciona HabroaaTenp
JOJDKEH ClieNiaTh BBIBOJ O Pa3HOBPEMEHHOCTH COOBITUH, XOTA 1id MO-
KOSILLIErocsl, HaXoas1erocst B Toi ke Touke C HabmaromarTesns 3TH Co-
OBITUS TO-TIpeKHEMY OYAyT MPOMCXOAWTH B OJUH U TOT XKE MOMEHT
BpeMeHH. C y4eToM CKa3aHHOro DHHINTEIH cAean BbIBOJ O 3aBUCH-
MOCTH TEYEHHs BPEMEHU OT KOOPAMHAT, OT CKOPOCTH ABWXKECHUS, a
TaK)ke OT croco0a U3MepeHus.

HcnonezoBaHue ans pelieHHs MOCTaBJIEHHBIX ODWHIITEHHOM 3a-
gau CTO npenmnosyioskeHUsi O paBeHCTBE CKOPOCTH CBETa B CUCTEMeE
KOOpAWHAT, IBWKYIIEHCS C pPa3IUYHBIMH CKOpPOCTSAMH, CONEPIKHT
CepbE3HOE JIOTMYECKOE MPOTUBOPEUYHE. OJUH M TOT XKE MpoLecC pac-
MIPOCTPAHEHUS CBETA OKA3bIBAETCSl HE OJTHO3HAUHBIM.
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HHTepBan mexmy IByMs COOBITUSMH C Y4YETOM BBICKa3aHHOTO
BhIIIIE TpeJICTaBlieHuss 00 OJIHOBPEMEHHOCTH COOBITHI omnpezaessieTcs
BbIpa)KEHHUEM

§= (o—x1) 2+ (2 — W)+ @2 —2)° - (- t)>

BenuunHa 3TOro MHTEpBana B TeOpUHM DHHIUTEHHA CITY>)KMT BCe-
00mKM (PU3NUECKUM UHBAPUAHTOM, MOCKOJIbKY B SIBHOW MM HESIBHOM
(¢opMe TPUCYTCTBYEeT BO BCeX MOCIENYIOUIMX BBIKJIAJIKAX TEOPHH,
BKJIIOYasi CWJIbHOE M cialoe siiepHble B3aMMOJICHCTBUS M IpaBUTa-
LMIO0, K KOTOPBIM CBET HE MMEeT HUKaKOro OTHOLIECHHSI.

PaccmoTpeHue NBWKEHMs] TOUKM OTHOCHTEIBHO APYrod TOYKH
NPUBOIMUT B 3TOM cilydae k npeoOpasoBanusm JlopeHua:

\
b— _xo*
Xo — Vi c?
x:—;y:y*;zzz*;t:—,
N1-p2 N1 —p?

roe f = VIC? — oTHOCHTENBHAS CKOPOCTh JBM)KEHHUS TeT, X, y*, zZ,t -
KOOPJIUHATHI ABMXKYIIEHCS TOUYKW B JABWXKYLIEHCS cUCTeME KOOpIu-
HaT; X, y, Z, t - KOOpIMHATBI IBWXKYIEHCS TOUYKA B OTHOCUTEILHO He-
MOJIBIYKHOW CHUCTeMe KOOpJIHHAT.

IIpennonaraetcst paBHOMepHOE ABMXKEHHE BAOJL ocH Xx. C yueToM
npeobpazoBanuii JlopeHia HUXKe MPUBEICHBI:

3aBUCUMOCTb BPEMEHU OT CKOPOCTU IABWIKCHUA TEjla

HN3MEHEHNE NMPOAOJIbHBIX pa3sMEPOB TeEJla IO HAIIPaBJICHHUIO ABUXKEHUA

| = 1,N1-52:
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MPABUJIO CJIOKEHUS CKOPOCTEN

wv
Vs = ———,
uv
1+—

¢

OTKYJa, B YaCTHOCTH, CIEAYET, YTO Vs <Cc U Vy =cnpuU=CuV = C;
3aBUCUMOCTDH UMITYJIbCa OT CKOPOCTHU
my myV

VipZ Vi

p=mv=

rae Npor3BOJILHO MPOBEACHA 3aMEHA MHAEKCOB MV, = MV, UTO TpaK-
TYETCA KaK 3aBUCUMOCTL MAacCChl OT CKOPOCTU

§
t=——————,
V1-57
U aajiee —3aBUCUMOCTD TeIlia U TeMHepaTypBI oT CKOpOCTI/IZ
dQ¢ -
dQ=——; I'=T,V1-87%;

5

YTO NPUBOIMT K CBS3U MACChl U DHEPIUH.

AT
Am= ‘AT=mc®—m, ¢*

W, HAKOHEILI,
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E=md.

Takum 00pa3om, MOHSATHE OJHOBPEMEHHOCTH COBMECTHO C TOHS-
THEM WHTEpBaJia OMpEeNeNaioT, o DWHIITEeHHY, C OIHOW CTOPOHHI,
B3aMMOCBSI3b TPOCTPAHCTBA M BPEMEHH, C IPYyrol — 3aBUCHMOCTb
pa3MepoB, Macchl U SHEPTUU OT CKOPOCTH ABHKEHUS Tela. 3eCh CKO-
POCTh pacrpocTpaHEeHHUsl CBeTa BBICTyNaeT (pyHIaMEeHTalbHOM Belsu-
yrHOM. JII0GONBITEH B CBSI3M C 9TUM CJIeaHHBIA DWHINTEHHOM U SIB-
JSOLUMCS cerofHs oOLIeNpPU3HAHHBIM BBIBOJ O MPEAETbHOCTH CKO-
pOCTH cBeTa NPH CyMMHUpPOBaHUH ckopocteii [8, ¢. 157]:

«...He CyLIECTBYeT HMKAaKOro crnocoda nochulaTh CUrHaJIbl, KOTO-
pble pacnpocTpaHsIuch Obl ObICTpee, YeM CBET B IyCTOTE».

[Tono>xMB B OCHOBY MOHSATHA OJHOBPEMEHHOCTH PACCYKIACHHS O
CBETE W cleaB JIOTMYECKMH Kpyr, DHHLITEHH Mpuiled K BbIBOAY O
TOM, YTO CKOPOCTb CBETa — MpeeibHas BEJIMYMHA CKOPOCTH JI000ro
JBUKEHUS.

BoszHukaer Borpoc, a Hesb3sl 1M B OCHOBY MOHSATHSI OJJHOBPEMEH-
HOCTHU TOJIOKUTh KaKylO-HMOY/b OPYTYI0 CKOPOCTh, HalmpuUMep, CKO-
POCTb 3BYKa, paclpoCTpaHseMoro B Kakoi-HUOyab cpene? OkasbiBa-
eTcs, MOXKHO, M TOTa, COBEPLUMB BCE T e MaTeMaTHYecKue npeod-
pa3oBaHusl, Mbl JIOTHYECKH MPUAEM K MBICIH O MPEAeTbHOCTH U M0-
CTOSHCTBE CKOPOCTH 3BYKa, XOTSI U3BECTHO, UTO 3TO HEBEpHO. ToOUHO
TaK e MOXKHO ObIJIO Obl MPUHSTH 32 OCHOBY HEKOTOPYIO TUIOTETHYE-
CKYIO CKOPOCTh, OOJIBIIYIO CKOPOCTH CBeTa, TOTAa MOXHO ObUIO Obl
NPUATH K BBIBOAY O HEBO3MOXHOCTH MPEBBILIEHUS] IMEHHO 3TOH I'M-
MOTETUYECKOH CKOPOCTH.

Heo6xonumo OTMeTHTb, YTO TpPUHATHE ODWHIITEHHOM HMEHHO
CKOPOCTH CBETa 32 OCHOBY BBITEKJIO W3 M3JIOXKEHHOIO BbILLIE TOJKOBA-
HUS pe3ynbTaToB 3kcrniepumMeHToB duso n Maiikenscona. OnHako, Kak
MOKa3aHO BBILIE, 3TO TOJKOBAHUE HE SBISETCS €IMHCTBEHHO BO3MOXK-
HbIM. Eciii ske yCOMHUTBCS B MPaBUIBHOCTH M €TMHCTBEHHOCTH 00b-
SCHEHMSI Pe3yJIbTaTOB 3KCIEPUMEHTOB MaliKe/lbCOHa, TO MOXKET OKa-
3aThCsl, UTO CKOPOCTH CBETA HeNb3sl MPUIABaTh CTOMb (yHAAMEHTAIb-
HBII XapakTep. A camoe IJ1aBHOE, U MOHSTHE OAHOBPEMEHHOCTH Tpe-
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OyeT yTOUYHEHMS: Belb VI ABYX HalOusoparteneld OJHOBPEMEHHOCTh
OJTHUX M TeX e coObITHil Oyaer pasHoii. CienoBatenbHO, HabMOAA-
TeJlb He JaeT OOBbEKTHBHOW OLIEHKH OJHOBPEMEHHOCTH, HA0OOpOT,
NpoTeKaHue cOObITUH BO BPEMEHHU JOJKHO BBICTYNATh KaK 00BHEKTHB-
Has pealbHOCTh, HE3aBUCHMasl OT TOTO, KAKMM BHIOM CHTHala coo0-
maercsi Habmonmareno (akT MpoTekaHus coObITHiA. B sTom ciydae
BCSl CHCTeMa paccCy»KJeHuil, pacrpocTpanstomas (opmyisl Crenu-
AIIbHOW TEOPUM OTHOCHTENBHOCTH Ha o0MIeduiIocopckre KaTeropun
NPOCTPAHCTBA M BPEMEHH, PYIIUTCS, TaK KaK HU A7 KaKUX mpeodpa-
30BaHUH KOOPAMHAT, BPEMEHH, IMPOAOJIBHBIX Pa3MEpOB, CKOPOCTH,
UMITyJIbCa, Macchl, Teljla U TeMIepaTypbl MPOCTO HE OCTaeTcs MecTa.

Takum oOpa3oM, cucTema JIOTHUecKUX NocTpoeHuni CriennaibHON
TEOPUH OTHOCUTENBHOCTH MpPEACTaBISeT COO0W 3aMKHYTBIH KpyT, re
KOHEYHbIE PacCy>KICHUSI U BBIBOJBI BO3BPALIAIOTCS K MCXOIHBIM MO-
HATHSM, a 32 OOBEKTHBHOE IMpPOTEKaHWe COOBITHI BbITAETCS CyOBEK-
THUBHOE BOCTIpHATHE MX HaOroaaTesieM.

2.4. NNornka O6wemn TeopmMn OTHOCUTENILHOCTHU
Tak ke, kak 1 B CrielMaabHONW TEOPUH OTHOCUTEIILHOCTH, OCHOB-
HBIM MCXOJHBIM NOHsTHeM B OO1ieit Teopun oTHOCUTENbHOCTH [11, C.

14-17] sBnsieTcsi MOHATHE WHBapHaHTa — MHTEPBasa, reOMETPUYECKU
SIBIISIOLIErocs JIEMEHTOM JUTHHBI:

ds’ = o + dy? + dZ + (icdt)®
WJIH B COKpall€HHOM BUIE:

ds’ = gidxdx;,
TakK 4TO

o= —1,011=02» = 0s=1; gx=O0mpui #Kk.
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Takoit BUA TeH30pa Ha3BaH ranuieeBckuM. [lepexon k HemHepIH-
aNbHOW CHUCTeMe KOOPIAWHAT, CBS3aHHON C TPOW3BOJIBHBIM 00pa3oM
JABMKYyLIEHCS CHCTEMOIA, 03HayaeT BBEAEHHE BMECTO 4-MepHBIX KOOP-
JIMHAT HOBBIX KOOPIHMHAT %", cBazanHBIX CO CTapbIMU Yepe3 Mpou3-
BOJIbHBIE PYHKIMHU ', TAK YTO

X' =g'(x).
B stom ciiyuae
dk
dx = —d)dl
ax”

TaK YTO B HOBOM CUCTEME KOOpAMWHAT

ds’ = gjdx'dx®;
riue
ox ox™
gk= gm——— ——
ox" ox™

— METPUYECKHI TEeH30p B HOBOHW HEMHEpLMaTbHOW CHCTEME OT-
cuera.

OcHoBHOe monoxeHne OOmEHd Teopud OTHOCHTEIBHOCTH OiiH-
LITeiiHa COCTOMT B TOM, YTO U MPH HAJIMYMU MOTEHLMANa rpaBUTALIU-
OHHOTO MOJIsl, CO3JaBaEMOro TeJlaMH, MIHTEpBal UMEET B

ds’ = gjdx'dx®.

KoMnoHeHTbl CMMMETPUYHOTO METPUYECKOro TeH3opa Oy, ABIIs-
10TC (PyHKLMSIMH, yIOBJIETBOPSIOLIMMH YPaBHEHHSIM T'PaBUTALMOH-
HOTO TOJI, a TEH30p He CBOAMTCS K BUAY ramuneeBckoro. [Ipu stom
reoMeTpuuecky 0S ecTb 3J1eMEHT JUTMHBI B POCTPAHCTBE-BPEMEHH, U
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9TO MPOCTPAHCTBO HEEBKIIUAOBO, B HEM MUMEETCs] KpUBH3HA, U CTETIeHb
9TOW KPUBM3HBI OTMIPEAEATCS MOTEHIIHAIOM TATOTeHHUs. Tena B TakoM
MPOCTPAHCTBE JABWXKYTCS MO KPUBOJIMHEHHBIM TPaeKTOPHUSIM, B 4acT-
HOCTH, CBET TaK)KE€ UCHBIThIBAET OTKJIOHSCHHE.

U3 ckazaHHOTO ciiefyeT, YTO KpUBU3HA JBMXKEHHS TeJl U CaMo Tsi-
rOTeHHe SBISIFOTCS CIIECTBMEM KPHUBHM3HBI MPOCTPAaHCTBA B JAHHON
touke. Takum obpazom, B coorBercTBUM ¢ OTO BHeceHue macchl B
MPOCTPAHCTBEHHYIO 00JIACTh BBI3BIBAET B 3TOM 00JIACTH UCKPUBIICHHUE
MPOCTPaHCTBa-BPEMEHH, UTO CO3/IaeT B HEM MOTEHIMAJIbI TATOTEHHS.

Jlanee ycraHaBiuBaeTcsi TEH30pPHOE BBbIpaXKEHHE, OMUCHIBAIOLIEE
MPOCTPAHCTBO B O0JIACTH JEHCTBUsI MOTSHIIMAJIOB TATOTEHUS; U3 HUX
ClIelyeT CBOWCTBO KPUBU3HBI IPOCTPAHCTBA-BPEMEHH, a U3 3TOTO BbI-
TEKAeT, YTO TATOTEHUE SBJIAECTCS CJACACTBUEM 3TONH KPUBU3HBI.

Hrak, TaroreHue oObsCHIETCS HAJTUYMEM MAacChl B ITPOCTPAHCTRE,
T. €. TATOTEHUE OOBICHAETCH... TATOTEHHEM!

B paccMmoTpeHHOM cilydae, Kak M B TIpebIayleM, JOrHdecKas
Lenb pacCykJIeHUI Tarkke MpeAcTaBiIseT co0OW Kpyr, rie KOHEUHOe
3BEHO — MPSMOE CJIEJICTBHE MEPBOTO M CaMO SIBIISETCS STHM CaMbIM
3BEHOM, M, XOTs 001Ias Teopus TATOTEHHs, HAa POJIb KOTOPOH MpeTeH-
nyer OOiasi Teopusi OTHOCHTEIBHOCTH, BHYTpU ce0sl caMOCOrJiaco-
BaHHA, HUKAK HEJIb3s1 COIIACUTLCI C TEM, YTO IMOAOOHAs JIOTHMKa IO-
3BOJIIET 0OBACHUMb NPUPOOY TATOTCHUS.

Paznuuue B nmoBeneHuu (IBHMXKEHUM) TeN W U3Y4YE€HHUM B OAHON U
TOM ke 00JIACTH «WICKPUBJICHHOTO» TPOCTPAHCTBA, 3aBUCHMOCTh WX
TPAeKTOPUM OT HAYAJIbHOM CKOPOCTU W ACHCTBYIOLIMX CHJI 3aCTaBJIs-
10T MOJIaraTh, YTO UMEIOT MECTO B PA3NIUUUH (PUIUUSCKUX MPOLECCOB,
COMPOBOXK/IAIOIIUX JIBIXKEHHUE TeJl U M3JIydYeHUi B 00JIACTH TpaBUTa-
MU ¥ YTO HUKAKOTO MCKPHUBJICHUS COOCTBEHHO MPOCTPAHCTBA 3/1€Ch
HeT. CyllecTBYIOT (U3UUECKHE TPOLIECChl PA3IMYHBIX (GOPM JIBHIXKE-
HUS MaTepuu, U 3a7aya 3aKI04YaeTcs] B BBISICHEHUHU CYLIHOCTEH Kax-
JIOTO U3 HUX, a HE CBEJEHUE BCEX dTHUX K HayMaHHOW KaTeropuu <«uc-
KPHUBJICHUS MTPOCTPAHCTBA-BPEMEHI».

U3 uznoxenHoro cnenyer, uto OO1Ias TeOpUsi OTHOCHTEIILHOCTH
ABjsieTCd He Oojiee 4YeM OAHUM M3 BO3MOMKHBIX MAaTEMATHYECKUX
NpUEMOB, HU B Koeil Mepe He OOBICHAIOUIMX MPUPOIY TATOTCHHS.
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Cucrema noruueckux nocrpoennit OTO npexacraBnser coOol 3aMk-
HYTBI caM Ha ce0s Kpyr, He MPeICTaBISIOIINN HUKAKOW 3BpUCTHYE-
CKOM LIEHHOCTH.

CeeneHue Bcero pazHooOpas3us ABMKEHWH MaTepud B KaXKIOM
(pU3MUECKOM SIBJICHUH, B TOM YHCJI€ U T'PAaBUTALIMOHHBIX, K MPOCTpPaH-
CTBEHHBIM MCKaXEHUSIM CHHMMAeT BOIIPOC O BHYTPEHHEH CyLIHOCTH
SIBJICHUH, TEM CaMbIM JIMIIAET UCCIIe0BAaTelNs BOBMOKHOCTH BCKPBITh
BHYTPEHHHH, CYLIHOCTHBII M€XaHW3M SBJICHMH W CTaBUT OrpaHHdve-
HUs [T03HABATE/IbHBIM BO3MOKHOCTSIM YeJIOBEKa.

2.5. HekoTopble MeToAONOrM4YeCKMe 0OCOGEHHOCTH
NOCTAaHOBKMW M NPOBeAeHUsA IKCNEPUMEHTOB

Heo6xonumocTb paccMOTpeHHS METOIOJIOTMUECKUX OCOOEHHO-
CTeil MOCTAaHOBKH M MPOBEJEHUs SKCIIEPUMEHTOB CBS3aHA C TEM, UTO
Jajleko He BCeraa IMpaBUIIbHO NMOHHMMAETCsl COOTHOLUEHHE TEOpUH U
9KCIMIEPUMEHTA, MTOCTaBJIEHHOTO C LIEJIbIO MOATBEPXKICHHUS JIM, Ha000-
POT, ONMPOBEP>KEHUS TEX WM MHBIX MOJIOKEHUH TEOpHH. DTO MPHUBO-
JUT K TOMY, YTO 3a4acTylO COBMAaJE€HHE Pe3yJbTaTOB 3KCIIEPUMEHTA C
MOJIOXKEHUSIMU TEOPUU BbIAAETCS 3a <TIOATBEP>KACHUE» TEOPHH, B TOM
BpEeMsl KaK 3TH K€ pe3yJIbTaTbl MOT'YT 0Ka3aTbCs COOTBETCTBYIOIIMMU
JpYrMM TEOpHsM, B KOpPHE OTIMYAIOLIMXCA OT MpoBepseMoil. Dkcre-
PUMEHTBI, MOCTaB/I€HHbIE AJS MOATBepkIeHUS Teopuu OTHOCHTENb-
HOCTH DHHIITEHHA, ABJSIOTCS TOMY TPUMEPOM.

[Ipu moctaHOBKe KakUX-TMOO IKCMEPUMEHTOB MCCIIe0BaTelNb UC-
XOAWT W3 KOHEYHOH LieJIM SKCIIEPUMEHTa, ¢ OJHON CTOPOHBI, U CBOETO
NpeACTaBIEHUs O CYLIHOCTH M3Y4aeMOro UM SIBJIEHUs, ¢ Apyrou. bes
NpeACTaBICHUs O LIeM SKCIIEPUMEHTa, a Takke 0e3 MpencTaBIeHHs O
CYIIHOCTH SIBJIEHHS BOOOIIE HEBO3MOXKHO TMOCTABUTH SKCIIEPUMEHT,
HO 9TH K€ TMPEeACTABIICHUs SABISIOTCS OCHOBHBIMH MELIAIOMINMH (aK-
TOpaMH, NPENSITCTBYIOLIMMUA OOBEKTUBHOMY HMCCIIEIOBAHUIO Mpeame-
Ta U 00BEKTUBHOMW OLIEHKE MOJTYYEeHHBIX PEe3yIbTaTOB.
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B camom nene, Henb3s CTaBUTH SKCMEPUMEHT, HE 3Has WIM He
copMyIHMpoBaB, Ul Yero OH npoBoauTcs. OmHaKo BHIOOP LETH cam
no cebe B 3HAYMTEJIBHOW CTENEHH MPeJonpeelisieT MOCTAHOBKY U Me-
TOAMKY MpOBeAEHHUs paboThl, KOrAa OXKHMAAKTCS COBEPLICHHO OMpe-
JieTIeHHbIe pe3yJbTaThl. A MOCKOJBbKY pe3yJbTaThl JIOO0Tr0 3KCIepH-
MEHTa COMPOBOXK/IAIOTCS OLIMOKaMH, TO BCETAa CYIIECTBYET BO3MOXK-
HOCTb BBIJIa4H JKEJIAeMOT0 3a JIeUCTBUTEIBHOCTh, OCOOCHHO €Cli pe-
3yJbTaT HAXOJUTCS Ha TPAHM YyBCTBUTEIBHOCTH MpHOOpoB. B sToM
TUIaHe PacCyKICHHUS O «KPUTUIECKOM» SKCTIEPUMEHTE, KOTOPBIN KO-
ObI MMPOJIMBAET CBET HAa M3y4YaeMoe SBJICHUE, KaKyTCs COMHHUTEIIbHBI-
MM, TaK Kak JJIsl TAKOrO pojia ciiydaeB TpeOyeTcs 0COOSHHO TIIaTe b-
Has MOJATrOTOBKA SKCHIEPUMEHTa, OOJbIlas CTATUCTHKA U 00BbEKTUBHAS
OLleHKa NaHHbIX. OIHAKO JEHCTBYIOIIAas HA MOMEHT IMOJTrOTOBKH U
NpOBe/ICHHs 3KCIepHUMEHTa TOCMOJICTBYIOLIAs TEOpHs, Kak MPaBUIIo,
OKa3bIBaeT CTOJIb CYIIECTBEHHOE BO3/ICHCTBHUE, YTO HH O TIIATEIbHON
MOJrOTOBKE, HA O CTAaTUCTHIKE, HU 00 OOBEeKTHUBHOI 0oOpaboTke pe-
3yJbTaTOB Pe4b HE MIET, a MOJyYCHHbIC Pe3YJIbTaThl JIErKO BBIAAIOTCS
3a IOATBEP KACHUE IOCTIOJICTBYIOLIEH TEOPHH, €CITM OHH e He TIPOTH-
Bopeyar. Ecnu e pesynbTaTel MPOTHBOpEYAT TOCMOJACTBYIOLIEH Ma-
pagurme, TO OHH MPOCTO 3aMATYUBAIOTCS.

Pesynbrarhl sxcnepumenToB Maiikenbcona B 1881r. no obHapy-
KEHUIO 3(QHUPHOrO BeTpa TPAKTYIOTCS KaK «OTPHLATENbHBIE» HWIN
«HYJIeBbIE», HECMOTPSI Ha TO, YTO B HHMX MOJyYCHbI KaKk caMuM Maii-
KeJIbCOHOM, TaK ero nocjienoparesisimu Mopiau (1905)u, B ocobeHHo-
ctu, Musiepom (1921-1925) HeCOMHEHHO, TOJIOKHUTENIbHbIE Pe3yIib-
taThl [12].

DKCHEepUMEHTBI 10 3KBUBAJICHTHOCTH Macc, MOKa3aBIlIUe HIICH-
TUYHOCTh I'PAaBUTALIMOHHOW M WHEPTHOM Macc Ul pa3jM4yHbIX Mare-
pHaNioB, TPAaKTYIOTCA Kak moaTBepkaeHre OOmiei Teopur OTHOCH-
TeJILHOCTH, XOTsl OObIYHAs MEXaHMKa HHKOTJa He Jeliajia pa3iiuuuii
MEX/y TpaBHTALIMOHHON W MHEPTHOW MaccaMH W, CIlIeIOBaTeIbHO,
pe3ynbTaThl HKCTIEPUMEHTOB MOATBEPXKIAIOT, MPEXKAE BCEro, oObIY-
HYIO KJTACCUYECKYIO MEXaHUKY

U Tax nanee.
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PaccMoTpum 00111yto mociieoBaTeIbHOCTh MOCTAHOBKH U TTPOBE-
JICHUsI SKCTIEPUMEHTOB, a TakkKe 0OpabOTKM M MHTepIpeTalyy UX pe-
3yJIbTaTOB.

Kak yxe ynomuHanoch, Ha MOCTAaHOBKY JKCIIEPUMEHTa, aXKe Ha
BBIOOp OOIIEro HampapJIeHHUs! pelarolee BIUSHIE OKa3bIBAIOT T€ WIIN
WHBIE TEOPETUYECKHEe TOJIOKEHHs, B TOM YMCIIie BEIOpaHHbIE MHBApH-
aHTbI, HA OCHOBE KOTOPBIX MCCIIEAOBATEIM CTPOSAT MOJEIb SBJICHHUS,
IUTS TIPOBEPKH KOTOPOM M MPOBOIMTCS SKCTIEPUMEHT.

B kaxmoli Mozmenu CyIiecTBYIOT CBOHM MapamMeTpbl, OTIMYHBIE OT
napameTpoB APYIHX MoJeneH, U B3aUMOCBSI3b MKy HUMH U MLIETCS
B XOJie MpoBeeHHs dKcnepuMenTa. Ho B Kaxk1oM SKCriepUMeHTe MpH-
CYTCTBYIOT Melaroue (GpakTopbl, BIUSHUE KOTOPBIX Ha XOJ 3KCIIe-
pUMEHTa dKCTepUMeHTaTop 00s3aH y4ecTb, TaK Kak MHa4ye pe3yJsibTar
BO3ICHCTBUS ATHX MeLIAIOIMX (DAKTOPOB MOXET OBbITb MCTOJKOBaH
KaK OCHOBHOM pe3yJibTaT SKCIIepUMEHTA.

K coxanenuto, obiee uucio MmemaromuxX (akTopoB Bceraa U
NPUHLMIIMATIEHO OECKOHEYHO BEJIMKO, MO3TOMY Bce Takue (haKkTopbl
yudecTb Helb3sl. B CBSI3M 3THM MpPUXOIUTCS YUUTHIBATh TOJBKO CyIle-
CTBEHHBbIE (DaKTOPbI, KOTOPBIX HEMHOTO, HO 3aTO BO3HMKAeT JApyras
npobiema — npoGsema J0Ka3aTelbCTBa CYLIECTBEHHOCTH WM HeECy-
LIECTBEHHOCTH TOTO WJIM HMHOIO Mellaroliero ¢pakropa UMEHHO AJist
JAHHOTO SKCMIEPUMEHTa, MPeciIelyIOIIero T1aHHyI0 KOHKPETHYIO LIelb.
DKCMEPUMEHT MOXET OBbITh UCTOJIKOBaH HEBEPHO, €CJIM HEyUYTEHHBIMHU
OKa3alluCh CYILECTBEHHbIE Melalolue ¢GakTopsl, T. €. (akTopsl,
BIIMSIOIIME HA MCXOA B OOJbILEH CTereHH, YeM 3TO JIOMyCKaeTCs 3Ha-
YeHHeM JOMyCTUMOM MOTPeHIHOCTH. DTO 03HAYAET, UTO CIIyeT OLle-
HUBATh BIIMSHHME KKAOrO M3 MelIaloUMX (aKTOPOB Ha KOHEUHBIH
pe3yabTaTr skcnepuMmeHTa. K coxaneHuro, 3To jAenaercs AajleKko He
BCer/a.

B pesynbTare mpoBeneHus SKCIEpUMEHTa BhISBISIOTCS (YHKLIHO-
HaJIbHbIE 3aBUCUMOCTH MHOTHMX MEPEMEHHBIX, B TOM YHCIe U Heyu-
TEHHBIX (PaKTOPOB. B 3THX 3aBHCUMOCTSX MHOTA UMEIOTCS BBIOPOCHI
— 4pe3MepHO OoJIbIlIMe OTKIIOHEHHUS! OT 00lIel Macchl OTCHETOB. DTH
BBIOPOCHI MOTYT OBbITH OTOpOLIEHBI Oe3 AOJKHOTO 0OOOCHOBAHMS, €CIIH
BO BHMMaHHWE MPHUHATA TOJIBKO OINpeaeneHHas Moaenb. To ke MOKHO
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CKa3aTh U O BHIOOpE 3KCTPANOINPYIOIKX 3aBUCHUMOCTel. Beibop Toit
WM MHOW M3 HUX W OMpeJesieHrne 00JIacTH paclpoCcTpaHeHUs dKCTpa-
MOJIUPYONIUX (YHKIMA HA BCKO 00JIACTh OTCYETOB CYIIECTBEHHO OI-
penenseTcs BbHIOOPOM TEOpPMM M MOJIENU SIBIEHUS, U 37ecCh TaKkKe
HMMEIOTCS 3HAYUTeNbHbIE HEKOPPEKTHOCTH.

B kauecTBe mpuMepa MOXKHO TpUBECTH 00pabOTKY pe3ybTaToB
SKCIIEPUMEHTOB M0 OTKJIOHeHWIO0 cBeta 3Be3n ConnHuem. B 1919r.
OBLIIM TIPOBEJIEHBI TTEPBBIE HKCTIEPUMEHTHI 10 M3MEPEHHIO OTKIIOHEHHUS
nydelt ceeta 3Be3/1 0kosio COTHIIA BO BpeMsl COJTHEUHOTO 3aTMEHHSI.

[TockonbKy OTCUETOB OTKJIOHEHUH 3BE3HBIX M300paKEHUH OKOJIO
kpast CofHLAa He CYLIECTBYET M3-3a 3aCBETKM OTOH 001acTH COJHEY-
HOW KOPOHOH, TO MokazaHusi oOpabaTeiBaroTes cratucTiuecku. OqHa-
KO Tipu 00paboTke MpHUHATA TUnepOonryeckas SKCTPArosALus, YTO
onpenenwnoch nonokeHusiMu OO1Lei TEOpUHM OTHOCUTENIBHOCTH. DTO
MPUBENIO K TIOJYYEHHIO pe3yjibTara, OJHM3KOTO K MpeacKa3aHHOMY
Teopueit. Ho ecnii Ob1 akcTpanonauys mpoBoAUIach OOBIYHBIM CIIOCO-
OoM, uTor ObUT OBl MHOU, IOTOMY YTO TIPU TaKoW 0OpabOTKe MOJTy-
YeHHbIE JJAHHBIE MPAKTUYECKH MOJTHOCTHIO COOTBETCTBOBAIIA T€M, KO-
TOpbIe BBITEKAIOT U3 Teopur HproToHa.

Pesynbrar usmepenus ykinaabiBaics B peAcka3aHHoe DHHIITEN-
HOM 3HAU€HHsl B TOM CMBbIC]IE, UTO OH WX He mpeBblian. M xots 3tn
pe3yabTaThl ObUTA TOpa3no Oike K TeM, KOTOpPhIe BhITEKAlId U3 TeO-
pun HploToHa, OHM TpakTylOTCs, Kak noaTsepxkaeHue OOLiei Teopuu
oTHocHTenbHOCTH DiiHITeiHa [10, ¢. 43-47].

2.6. HekoTopble 0COGEHHOCTU MHTepnpeTauum pe-
3yNbTaTOB 3KCNEPUMEHTOB

HecMmoTps Ha O4YeBMOHOCTH TOTO, YTO TMOATBEP)KIAEHHWE OXKHIae-
MBIX pe3yJbTaTOB, Ka3aJloch Obl, OJJHO3HAYHO TOATBEpPXIaeT MPOBE-
pAEMYIO TEOPHUIO, Ha CaMOM Jiejie 3TO He Tak. Pedb B 3TOM ciiydae Mo-
JKET WATH JIMIIb O TOM, YTO HOJIYYeHHble OGHHble He npomueopeuam
npoeepaemoii meopuu, c1e008ameabHO, y meopuu 0CMAemcsa WaHc
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Ha cywiecmeosanue. Ecnu ke SKCTIIEPUMEHT HE TIOATBEPIMIT OXKH-
JaBILIMECs Pe3yJIbTaThl, TO 3/1€Ch BO3MOXKHBI TPY BapHaHTa!

— DKCMEPUMEHT TOCTaBJICH METOJAWYECKH WM MHCTPYMEHTAIbHO
HernpaBWIBHO,

— HEeBepHa MCXO/Has MOJeJb, XOTS OHa W MOCTPOeHa Ha OCHOBE
BEpPHOH Teopuy;

— HeBepHa MpoBepsieMast TeOpHsl.

ITosToMy Henb3s nenaTb CKOpPOMalIWTEIbHBIE BBIBOJBI O Hempa-
BUJIBHOCTH TE€OPHH, €CIIM HKCTIEPUMEHT 3Ty TEOPHIO HE MOATBEPIMIL.
Heo6xonnmo cHauana yoenuTbes B TOM, YTO 3TO HE SIBJISETCS pe3yJib-
TaTOM OUIMOKH 3KCTICPUMEHTA WITH TIPOBEPSASMOi MOJISITH.

B 5TOM OTHOIIEHMM XapakTepHa HCTOpPHUsS TOMCKOB 3(upHOro
BeTpa.

[loctaHoBKky mnpoGnembl 3¢upHOoro Berpa nan B 1878 r.
Jxx.K.Makcgenn. [lonaras, 4to 3¢up NpoHUKAET BO Bce U3MUECKHE
Tela, OCTaBasCh MPH 3TOM HEMOABM)KHBIM B MHPOBOM IPOCTPAHCTBE,
MakcBenn ykasaja Ha BO3MOKHOCTb HaJlMuusl 3UPHOro BeTpa Ha Mo-
BepxHOCTH 3emsin. OCHOBHAs TPYIHOCTb, KOTOPYIO TMpeaBuaen Mak-
cBeJUT, ObUTa TPYIHOCTh MHCTPYMEHTAIBHON peain3alii U3MEepeHus:
npu 30 km/c opOUTaNBbHON CKOPOCTH 3eMJIM MPH IKCIIEPUMEHTaX C
UHTEPPEPOMETPOM CMeLIeHUEe HHTep(EePEeHLUMOHHBIX MOJIOC MOIJIO
COCTaBUTb BCETo JIMIIb ECAThIC JOJIU IIMPHUHBI MOJI0Chl. OIHAKO 1M0-
ctaryieHHbIH B 1881r. MalikenbCOHOM 3KCMEPUMEHT He TOATBEPIUII
9THUX BEJIMYMH. CMELICHHWEe OKa3ajoCh MEHbLIE W JIeXallo B Mpeaenax
BO3MOJKHOM MHCTPYMEHTAJIbHOW TMOTPEIIHOCTH Mpubopa, mpryeM Ha
W3MEpeHHs OKa3blBJIM BIMSHHUE BUOPALMM 3/1aHHS, B KOTOPOM IPO-
BOJIMJIMCH M3MepeHus. O3Hayano JM 3TO KpylleHHWe TeopuH 3¢upa,
KaK Mo3xe ObUIM MCTOJIKOBAHBI Pe3yJibTaThl 3TOro sKcnepumenTa? Hu
B Koeii Mepe. [Ipexke Beero, cienoBaso onpeaeauTh CBOMCTBA caMo-
ro a¢upa, He MPUITUCHIBATH EMY 3apaHee CBOWCTB MIEaIbHOCTH, a Mo-
JIOWTH K HEMY Kak K oOblYHOMY (przmdeckomy Teity. Torma cpasy ke
HaJo0 ObUTO OOpaTUTh BHUMaHWE Ha HaIWYMe Yy Hero BSI3KOCTH W WC-
NPaBUTh METOIMKY SKCHEepUMEHTa, XOTs Obl, MepeHecs NpuOOp W3
MoJBaJla Ha OTKPBITOE MECTO, YTO B JalibHEWIIeM U ObUIO caenaHo.
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OkcenepumedT 1887T. ObUT yCOBEPIIEHCTBOBAH B TOM TUIAHE, YTO-
Obl U30aBUTHCS OT BIMAHUS BUOpaLWid, sl 4ero Oblja UCMOb30BaHA
MpamopHas riuTta BecoM nopsaka 800kr, BoapyKeHHas: Ha JAepeBsH-
HbIIl MOTUIABOK, MJIaBAIOIIMI B pTYTHOW BaHHe. Ho skcriepuMeHT mo-
npexxHeMy MpoBouIIcs B noAsaiie. M onark croiicTa adhupa naeanu-
supoBanuck. Ho 1 31ech He ObLTO «HYJNEBBIX» MOKA3aHUH.

Ho 3aTtem skcnieprMeHT Ha4yaiyd MPOBOJUTH Ha OTIEJIBHO CTOSIINX
BeicoTax, B 1905r. —Ha EBKkimmoBsix BeicoTax (BbicoTa 250 M. Has
ypoBHeM Mopsi), a, HauuHas ¢ 1921r. Ha rope MayHTt Buiicon Beico-
toii B 1860M. U cpasy xe Obul BhIsiBICH 3(DUPHBIN BEeTep, CKOPOCTh
KOTOPOTO YBENMYMBajIach ¢ BbICOTOM Ha BhicoTe 250M — 3,5km/c, Ha
Boicote 1860m — 8 — 10km/c). D10 cpa3sy ke ykasajio Ha ra3onoo0-
HOCTb 3¢upa U, IJ1aBHOE, Ha TO, 4To 3(up obnagaer BI3KOCTHIO. A
nociie 00pabOTKK pe3yJbTaTOB BhISCHHIOCH, YTO A(UPHBIA BeTep 1ay-
€T He B TUIOCKOCTH SKIIMMNTHKH, KaK OXHJIANlOCh, a B HAlpaBlieHWH,
neprieHIUKyIsipHOM eif. M Takum 00pa3oM, BO3HHKIIA HEOOXOUMOCTh
W3MEHEeHHUS U UCXO/IHOW MaKCBEJJIOBCKOM Mozenu. B HacTosiiee Bpe-
Msl BCe DTH MPOOJIEMbI PELICHBI.

Uro KkacaeTcss HECKOJNbKHUX SKCMEPUMEHTOB IO OOHAPYKEHHIO
9(UPHOrO BeTpa, BHITIOJIHEHHBIX HEKOTOPBIMH HCCIIEAOBATENIIMH
(TTukapom, Crasnu, Kennenu, Unnunrsoprom, TayHcoM), TO OHH TO-
JKe He TIPEICTaBNIsIN cebe MPUpPobl d3pupa U CKOHCTPYUPOBAIU TPH-
OOpBI Tak, YTO HUYEro0 OOHAPYKUTh HE CMOIJIM, HO 3TO MUX OLIMOKH, a
He omuOKK Teopuu ddupa.

Cremyer OTMETUTh elle OJTHO OOCTOSATENILCTBO: TOYHO TaK XKe, KaK
J000e KOHEYHOe 4YHCIIO (JAKTOB MOXKET COOTBETCTBOBATH JIIOOOMY
(6eckoHeyHOMY) 4YHMCIYy TEOpHWil, TOYHO TaK e M TOJYyYeHHBIH pe-
3yJITAT OMbITA MOXKET YKJIabIBATBCS U TEM CaMbIM <OATBEPIKIATH»
n0b6oe (OeckOHEYHOE) YHCIIO TEOPHi, Make B3aMMOMCKIIIOYAROIIMX
JpYT Ipyra. AHaJOrueit 3ToMy MOJIOKSHHUIO SBIISCTCS, HANPUMeED, TOT
(axT, 4TO uYepe3 OrpaHMYEHHOE KOJIMYECTBO TOUYEK MOYKHO MOBECTH
J1000€ KOJIMYECTBO TUIABHBIX KPUBBIX BBICHIETO OPS/IKA.

[MpumMepom SBISIOTCS AKCMEPUMEHTHI TIO  <IOJATBEPIKICHUIO
CrneunanbHOW TEOPUHM OTHOCUTENBHOCTU. DTH HKCIIEPUMEHTHI TMOJ-
TBepaaloT He codctBeHHO CTO, kak 3TO 00BIMHO NMPENOAHOCHUTCS, a
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BCETO JIMIIb 3aBUCMOCTH, Y/Ia4HO anmpoKCUMHpyeMble TIpeodpa3oBa-
HusMH JlopeHua, KoTopbie, COOCTBEHHO, M SBISIOTCS TEM MaTeMaTH-
YEeCKUM arnapaTtoM, M3 KOTOPOrO BBITEKAIOT BCE OCTAIbHBIC 3aBHCH-
moct CTO. Opnako camu mpeoOpazoBaHus JlopeHua, pa3zpaboTan-
Hble UM B 1904r., 1. e. 3a rox no cozganust CTO, ocHOBaHBI Ha co-
BEpIIEHHO WHOM, Hexenn CrnieumaibHas TEOPHs OTHOCHTEIbHOCTH,
unee. B coorBercTBUM ¢ Teopueit JlopeHla o HeNmoABMKHOM 3dHpe,
MIOCKOJIbKY BCE TeJla MEKIy aTOMaMM U MOJIEKYJIaMH SBJISIOTCS JIeK-
TPUYECKHMH, OHHM JIOJDKHBI M3MEHSTH CBOW pa3Mephl MpU IBHKECHUH
cKBO3b 3¢up (mose 3JeKTpUYecKUX 3apsaoB, 1o Mbiciau JlopeHua,
JOJDKHO JehOopMHUpOBATBCS, M PACCTOSHUS MEXKAY sSApaMd aTOMOB
JOJDKHBI  M3MEHSATBCS). BBIBOI COOTBETCTBYIOIIMX 3aBUCUMOCTEM
npuse JlopeHua k npeodpazoBaHUsIM, KOTOPbIE U MOTYYHIIA €0 UMS.
[ToaTOMy COOTBETCTBHE MOSYYEHHBIX PE3YJIbTATOB MPeoOpa3oBaHUSIM
Jlopenua BoBce He o3HaudaeT noarBepxkaeHuss CTO, 3To MoxkeT ObITh
TPAaKTOBaHO M KaK MOITBEpsKAeHHe TeopuH JlopeHua HernoaBHKHOTO
a¢upa. A, KpoMe TOro, CyIIECTBYIOT ra3oMeXaHHYeCKHe 3aBHCHUMO-
CTH, B KOTOPBIX BMECTO OTHOLIEHHUs CKOPOCTH TeJla K CKOPOCTH CBeTa
S urypupyer oTHOLIEHHE CKOPOCTH Tejla K CKOPOCTH 3BYKa B ra3o-
Boii cpene M. Jlo Benuuunel f = M = 0,853TH 3aBUCMMOCTH AAIOT pe-
3yJbTaT, OTIIMYAIOLIMICS OT SMHINTEHHOBCKOIO B IPENeax HECKOJIb-
kux niporieHToB. Ecniu adup obnanaet razonono0HON CTPYKTYpPOi, TO
NOJTyYeHHbIC B 3KCIIEPHUMEHTaX pe3ysIbTaThl OyIyT XOpOLIO JeMOHCT-
PUpOBaTH HAJIMUYKME B PUPOJE ra3onoJo0Horo sdupa.

Ha wHTepnperamio pe3yabTaToB peliarolee BIUsSHAE OKa3biBaeT
BBIOOP MHBApHAaHTOB M TPEJICTABIEHHE O CYIIHOCTH SIBJICHHS, BBITE-
Karoulee U3 obuiei puiocodckol MOArOTOBKM BKCIEPUMEHTATOPOB.
31ech MMEIOTCS Ype3BbIYaiHO IMIMPOKHE BO3MOXKHOCTH JISI CaAMOTO
Pa3HOOOPa3HOrO TOJIKOBAHHWS Pe3YJbTaTOB, BBIJAUM JKEIAeMOro 3a
JeUCTBUTEIBHOE, BIUIOTH JI0 TEOJIOTHYECKUX TOJKOBAaHHH.

Cpeau BceX 3TUX BOIMPOCOB 0CO00 Ba)KHOE 3HAUYCHHE MMEET BbI-
6op obmmx Qusznuecknx MHBapUaHTOB. Tak, B pe3ysbTaTe 3KCIEpH-
MEHTOB MO OTPEAEIeHUIO MacChl YaCTHLIBI MPU MPHOIMKEHUH €€ CKO-
POCTH K CKOPOCTH CBETa IMOJIy4aeTcsi CJIO)KHAsi 3aBUCUMOCTD, CBSI3bI-
BaroIas HAMPSHKEHHOCTH TOJISE KOHJEHCaTopa M HAaNPsKeHHOCTh Mar-
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HUTHOTO TIOJIS, Yepe3 KOTOpOoe MpOoJIeTaeT YacTHLA, C e 3apsaaoM,
CKOPOCTBIO TOJIeTa, PaglyCoOM KPWBU3HBI TPAGKTOPUH U MACCOW Yac-
THULBL.

[IpuHsTHIC B Ka4eCTBE MHBAPUAHTOB HAMPSKEHHOCTH TOJIs, 3apsi
YyacTUIbl U KO3(DOUIHMEHT B3aUMOACHUCTBUS YacTHUIbl C MArHUTHBIM
noJjieM MPHUBOJSAT K BhIBOAY 00 M3MEHYMBOCTH Macchl. OJIHAKO, eciin
CUYMTATh WHBAPHUAHTOM Maccy, TO Ta e 3aBUCUMOCTh MOXKET ObITh
WHTepIpeTHpPOBaHa Kak OOHapy)KeHHe 3aBUCUMOCTH 3apsiia OT CKOpO-
cti. Ecim ke cumrath Maccy, 3apsia ¥ HaNpsHKeHHOCTh MOJIeH Hers-
MEHHBIMU Y HE3aBUCHMBIMH BEJTMYMHAMU, HAIPAIIUBACTCS BBIBOJ 00
W3MEHYMBOCTH KYJIOHOBCKOTO KOA(UIMEHTa B3aMMOJICUCTBUS MEXK-
Iy OBWOKYIIMMCS 3apsaoM U moneM. [l mocienHeil TpakTOBKH ecTh
BECKHE OCHOBAHUS, MOCKOJbKY B3aUMOJICHCTBUE MEXKIY YacTHUIIeH U
MoJieM OmpeesiieTcs] OTHOCUTEIbHONW CKOPOCTBIO pachpoCTpaHEeHUs
TOJISl ¥ ABVDKEHHUS YaCTHIIbI, CIEOBATENbHO, MPH TIPUOIIKEHUH CKO-
POCTH HYacTUIBI K CKOPOCTH paclpOCTpaHEHHs TMOJs YMEHBIIaeTcs
CKOJIB)KEHHE, a, CJIe/IoBaTeNIbHO, M CUJIa B3aUMOJICHCTBHS MEXITy TO-
JIEM W YacTHUIICH.

Takum 00pa3oM, TPaKTOBKA pe3yJbTATOB DKCIEPUMEHTOB CyIIle-
CTBEHHO 3aBHCUT OT OOIllell TOCTAaHOBKH, BKJIFOYAIOIIEH MpejicTaBe-
HUS 0 MOJICJIA SIBJICHUSI, 3HAYMMOCTH T€X WJIM UHBIX COIMYTCTBYIOIIMX
(akTOopoB, BBHIOOpPA WHBAPUAHTOB W HEKOTOPBIX JPYrHX 00CTOS-
TENbCTB, KOTOpPhIE JaJIeKO He BCErlla YYUTBHIBAIOTCS NPU MOCTAHOBKE
SKCIIEPUMEHTOB U OIIEHKE MX pe3ysbTaToB. C y4eTOM 3TOro U CieyeT
OILIEHMBATh HKCIIEPUMEHTHI M0 MoATBepxaAeHnio CrnieunanbHol U O6-
1Iei TEOpUM OTHOCUTEITLHOCTH.

[TpoBeneHHBIN aBTOPOM KPUTUYECKHI aHAJIA3 JIOTHUECKUX U KC-
MEePUMEHTAJIEHBIX OCHOBaHMI TeOpUM OTHOCHUTENILHOCTU DWHIITEWHA
[11] mokasaj, YTO IKCHEPUMEHMO8, 8 KOMOPBIX NOAYYEHbl NOJI0-
JcumesibHole U OOHOZHAYHO UHMEPHpemupyemvle pe3yibHambl,
noomeepouguiue noaodxceHusa u 6v1eoovt Teopuu omuocumenvHo-
cmu JiHuwimeilna, He cyujecmeyem.
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2.7. QKCNepUMEHTbI MO TEOPUMN OTHOCUTESILHOCTH,
AIKOObl NoATBepXAaKLWMe ee NosoXKeHus

Oxcnepumentsl CTO

TI'pynna sxcnepumenmog no uccied08anuam IQPupnozo eempa

[Mporepsnack rumnoresa I'.JlopeHia abcoMOTHO HEMOIBHUKHOTO B
MHpPOBOM TipocTpaHcTBe 3dpupa. CoriacHo rumorese Makcpeiia Ha
MOBEPXHOCTH 3eMJIM JIOJDKEH OOHApy>KHMBaTbCs MOTOK BCTPEUHOTO
3HUPHOTO BeTpa cO CKOPOCTHIO 0K0JI0 30 KM/C.

Bo Bcex skcnepuMeHTax HMCMOJB30BAICS KpecTOOOpa3HbId HH-
TepdepomMeTp, U CpaBHUBATIMCH CKOPOCTH CBETa B MPOJOJBLHOM OTHO-
CUTEJIbHO JBMXKEHUs 3eMiI 1o opOUTe U MONEepeuHOM HaIlpaBJIeHHUAX.

Ilposeodennsie IkcnepumeHmsl U pe3yibHamol.

Ton ABTOpHI D,m H,m v, M/c

1880 MaiikeabcoH 1,2 0 (-5) <18
1881-1882 MaiikenbCoH 1,2 0 (-5) <18

1887 MaiikenscoH, Mop- 11 0 (-5) =35

fv7t

1904 Mopau, Munep 32 0 ~3

1905 Mopau, Munep 32 250 ~ 3-3,5
1921-1925 Munnep 32 250 ~ 8-10

1926 MaiikenbcoH 25,9 1860 ~6

B oskcnepuMeHTax —ompenensioch cMelleHve HHTepdepeH-
LUMOHHOM KapTHHBI MPU NMOBOPOTaX UHTEpdhepoMeTpa, paBHOE

V2
0=2D —,
é

rae D — anvHa onTryeckoro myTH, V — cKOpocTh 3(pMPHOTO BeTpa OT-
HOCUTEJIbHO MOBEPXHOCTU 3€MJIH, ¢ — CKOPOCTb CBETA.
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BriBoa aBTOPOB: Ha MOBEPXHOCTH 3eMiH Y(PUPHBIN BeTEp OTCYT-
cTByeT. BennunHa ckopocTH 3pMpHOTO BeTpa yBEIMUMBACTCS C yBe-
JIMYEHUEM BBICOTHI.

KommenTapuii: M3 nonyueHHBIX TaHHBIX CIeayeT, 4yTo 3up cy-
HIECTBYET M UMeeT TrazonopoOHoe ctpoenue. [lo ganHbiM Mumnepa
3emiisi 00yBaeTcss 3UPHBIM MOTOKOM CO CTOPOHBI 3Be3bl «J/[3eTa»
co3Be3aus JpakoHa.

[Mporenennbie B 1926-271r. skcnepumentsl Kennenu u Mnnun-
reoptom (H = 1860m.) ¢ unrepdepomerpom ¢ D= 2 M, nmomereHHOM
B ykesnie3HoM situke, U [Tukkapom u Ctasmu (H = 2500M.) ¢ untepde-
pomeTpoM ¢ D = 2,8m. Toxke moMerieHHOM B XKeJIe3HOM SILIMKe, Aalu
HeoTpeeTIeHHbII pe3ysbTaT. BbIBO aBTOPOB: 3MpPHBI BeTep OTCYT-
CTBYET.

W3 u3n0KeHHOTro BUIHO, YTO HA MaJbIX MHTEepdepoMeTpax , TeM
Ooree, S5KpaHUPOBAHHBIX JKEJIE30M, HEIOCTATOYHO YyBCTBUTEIIBHOCTH.
Ha Oonbmmx MHTEpdepomMeTpax MONTyUeH TOJOKHUTETbHBIA Pe3yib-
Tat, u ymeepycoenue CTO 06 omcymcmeuu ¢ npupoode rhupa He
coomeemcmeyem ucmuHe.

Hccneoosanun 3hupnozo eempa 6 4acmuiHoOM 6aKyyme.

OKCMepUMEHT CTaBUWJICS B JKeJle3HOW TpyOe nuamerpom 1 M. Ha
BbicoTe 1860 M. C moMolipio Bpaliaonierocss 3epkajia U3Mepsiioch
BpeMsl TIPOXO’KICHHS CBeTa Ha (PUKCHMPOBAHHOM PAcCTOSIHMHM, NPU Ha-
JAM4YUK 3(UPHOTO BETpa 3TO BPeMsl OJDKHO OBbITh MepeMeHHbIM. D-
(hekT He OOHApYKEH.

BriBoa aBTOpOB: 3pUpHOTrO BETpa HET.

KommenTapuii: He 3Has pUpOIbI caMoro 3pupa, aBTOpbl HEe Y-
71 3KpaHupytolero 3p¢eKTa skelle3HbIX CTEHOK TPYObI, pe3ko ocnabd-
JISFOLMX CKOPOCTB 3(PUPHBIX TTOTOKOB.

Hccneoosanusn 3¢hupnozo eempa ¢ nomouivio Mazepos

Ha Bpamatoineiics mnatdopMe ycTaHOBJIEGHBI JBa Ma3epa — HC-
TOYHHMKA BBICOKOYACTOTHOTO HW3JIy4CHHsI, KOJIeOaHUsI KOTOPBIX CKJia-
JBIBAIOTCS, U ONpeAessieTcs] JOMIepOBCKOe M3MEHEHHE YacTOThl Oue-
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HHSl TIPU MOBOpoOTax miarhopmbl. M3MeHeHHsT 4acTOThl GMeHHUs TpH
MOBOPOTaX MIaThOpMbI He OOHAPYIKEHO.

BbiBoabl aBTOpPOB. 3(HUPHOrO BeTpa HE CYyILIECTBYeT, 3pupa B
NPUPOJIC HET.

KoMMmeHTapwmii: y B3aUMHO HEMOJBHKHBIX MCTOUHHMKA W TMPUEM-
HHMKa KosieGaHWs JOMJIEPOBCKHN 3((EeKT OTCYTCTBYeT, MOCTaHOBKA
HKCIIEPUMEHTA MOAOOHBIM 00pa30M CBHIETEIbCTBYET TOJIBKO O He-
IPaMOTHOCTH dKcriepruMeHTaTopoB (oauH u3 Hux — Y.TayHe, naypear
HobGeneBckoii mpemun).

Hccneoosanusa pomauuonnozo yhpexma ¢ ygpupe

[Tpu Bpamenun uHTepdepomerpa, B KOTOPOM JIy4d CBETa OXBa-
TBIBAIOT HEKOTOPYIO TUIOLIaAb S, B HEMOJABWKHOM 3(prpe TOHKHO Ha-
OJirozlaThCsl CMellleHue MHTep(epeHIIMOHHBIX Tojoc. Pa3HocTh Xxona
JIy4eH CBETa, NPOITyCKAEMBbIX M0 3aMKHYTOW KPUBOH, OJDKHA COCTaB-
JIATh

16en S
AN = — —
c

rae N — yuciao o6opoToB MHTEpdepoMeTpa B CEKYHAY, ¢ — CKOPOCTh
cBerTa.

Bo Bcex skcnepumenTax — 1912 Iappuc, Mena, Tepmanns; 1913,
Caubsk, Ilapwk, ®pantms; 1925-1926,Torann, Mena, Iepmans;
1925, Maiikenbcon u ['enw, mt. Wnnunoiic, CIIIA — 6bi1 monmyueH
MOJIOKUTENbHBIN 3(heKT.

BobiBoabl aBTOpOB: DPup, HECOMHEHHO, CYIIECTBYET, BpalleHHe
raTopmbl He 3axXBaThIBaeT d¢upa. Pe3ysbTar onbiTa COOTBETCTBYIOT
Teopun JlopeH1a HeMmoABMKHOTO ddupa.

Kommenrapuii: [lo muenuto C.H.BaBusnosa, «Takum oOpazom,
niepe]l HAaMHM CHOBA TMOJIOKUTENbHBIN 3 QEKT C Mopa3sUTeTbHON TOYHO-
CTBIO TIOATBEPKAAIOIINIT MPEANOI0KEHHEe O He YBIEKaeMOM 3(upe».
Ha camom nene 3¢up HenoaBkeH B HUXKHEM clloe aTMOocdepbl OTHO-
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CUTEJIbHO TIOBEPXHOCTH 3eMJIM M HE YBIIEKAeTCs BpallleHWEM IiaT-
(hopMBI B CBSA3H C €r0 UCKITFOYUTENILHO MaJlol BSI3KOCTBIO.

Hauunas ¢ cepenunbl 2010 cronetust 3TOT 3pekT Havanm mupo-
KO NPUMEHSAThCS B OecruiaT(hOpMEHHBIX UHEPIUAIBHBIX CHCTEMaX Ha
camoJieTax v Kopadsx.

Hccneoosanua 3a6ucumocmu Maccsl 0m CKOpOCmu 08UdCeHUA

B coorBerctBuu ¢ nonoxenusimu CTO npu yBenmueHun ckopo-
CTH V IBHXKEHHUS HacTHLBI €€ Macca M J10/KHA yBeJIMUMBaThCA 110 3a-
KOHY

Mo Vv

3apspkeHHas 4acTulla Ha OOJBIIOW CKOPOCTH JIETUT B 3JIEKTpHUe-
CKOM W MarHWMTHOM IIOJISX, M €€ TpaekTopus uckpusisercs. [lo cre-
MeHU UCKPHBJICHHUS TPAEKTOPHUH OTpeesseTcs OTHOLIeHHE MVe, rje e
— 3aps/1 YaCTHIIbI, CUUTAIOUIMICS MOCTOSHHBIM. OTCI0/Ia M OTpees-
€TCS U3MEHEHUE MACChI YaCTHULIBI.

DKCHEepUMEHTHI TIPOBOMIIUCH pa3iuuHbiMu aBTopamu ¢ 1901 o
1935rr., a nanee yke MaccoBO MPOBOJUIMCH HA MHOTOYHCIIEHHBIX
YCKOPUTEIISX YacTHIl B ripeenax ckopocteit B = 0,7, 0,851 naxe no

B =1,034 (?!) Kaydman, 1901-1906).

BriBoasl aBTOpoB: 3aBucuMoctr CTO moaTBep:kaeHbl ¢ BBICO-
KOH TOYHOCTBIO.

KomMmeHTapuii: Bce NMOJTy4YeHHbIE 3aBUCUMOCTH MOTYT MHTEpIIpe-
TUPOBAThCS MHAYe, HANPUMEpP, KaK 3aBUCUMOCTU Ta30IMHAMUYeCKUe
WM KaK pe3yJIbTaT aCHHXPOHHOTO 3P QeKTa, MOCKOIbKY CHUla BO3JCH-
CTBUS Ha YaCTHILY 3JICKTPUUYECKUM I0JIEM OCJIa0JIIeTCs 110 Mepe MpH-
OJIKeHHsT CKOPOCTH K CKOpPOCTH cBeTa. HeT OCHOBaHMIA OTHOCHTH
MOJTyYeHHBIN pe3ynbTaT K noareepxaenusm CTO.
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Hcceneoosanue meuenusn B6peMEeHU om cCKopocmu

B cootBerctBuu ¢ nonoxenusimu CTO npu yBennueHun ckopo-
CTH TeNa ero cOOCTBEHHOE BpeMsl JOJKHO YBEJTMUMBAThCS 110 CpaBHe-
HUIO C BPEMEHEM IOKOSILIErocs Teja [0 3aKOHy:

B kauecTBe ABMXKYILErocs Tejla B SKCHEPUMEHTE HCIOJIb3YIOTCS
ME30HBI, BPeMSl )KU3HU KOTOPBIX W COOTBETCTBYIOLIHME eMy MyTH yBe-
JMUrBaeTcs. DKCIepUMEHT MPOBOAUIUCH B ieproa 1938-1941rr.

BbIBoabI aBTOPOB: X0 BPEMEHH 3aBUCHUT OT CKOPOCTH JIBHIKE-
HHS YaCTHII.

KommenTapmii: ¢akT yBenuyeHHs UTMHBI MpoOera Me30HOB C
YBEJIMUEHHUEM Ha4yalbHOM CKOPOCTH TOBOPHUT HE O MOATBEP)KACHUH
CTO, a 0 HaIM4YMK HEJOCTATOYHO M3YYEHHBIX BHYTPEHHUX MEXaHH3-
MOB SIBJICHUH, HANIPUMeEP, O CHIKEHUH BA3KOCTH B MOIPAHUYHOM CJI0€
a¢upa BOKPYT ME30HOB.

Ixcnepumentel OTO

Ilpogepka npunyuna IKEUBANEHMHOCHU UHEPMHOU U 2pPAGU-
mayuoHHoil macc, komopsie ¢ coomeemcmeuu ¢ OTO 0oadicHbl
ObImb IKEUEAICHMHBIMU.

Ha kpyTunbHBIX Becax ycTaHaBIMBAKOTCS JBE MacChl M3 pasiiny-
HbIX MaTepuanoB. Eciau macchl 3KBHUBAJIEHTHBI, TO KPYyYEHHS HUTH
BECOB He OyaeT

BbiBoABI aBTOPOB. 3aKpyTKU HUTEW HET, Macchl SKBUBAJICHTHBI,
OTO noareep:keHa.

KommenTtapuii: OObluHas HBIOTOHOBCKAsh MeXaHWKa HUKOT/IA He
Jlefasia pazyiduusl MexAay UHEePTHOU M rpaBUTALMOHHON Maccoil. Ilo-
aTOMY 3KcnepuMeHT noaTeepani He OTO, a 0ObIUHYIO MEXAHHKY .
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Hcceneoosanue zpasumayuonnozo cMeieHusA CReKmpos

B cootBerctBun ¢ OTO TedeHrne BpeMeHH B TPaBUTALIMOHHBIX
noJjsix 3ameisercs. Mcenemyercss OTHOCUTENbHOE CMELIEHHE CIIEKTpa
ConHia, paBHoe Ha ero mosepxuoctd OTO 2.10° Hccnenyercst Tak-
)K€ CMeIleHHe YacTOThl M3TY4YeHHsS aTOMOB Ha Pa3JIMYHBIX BBICOTaX
Haj 3emiieit.

Hccnenoanus nosoaunuck B 1960r. B CIIA u B 1964r. B [lyn-
KOBO.

BrIBoaBI aBTOPOB: CMEIIEHHE CMEKTPOB MMEET MECTO, Mperio-
noxenust OTO noaTBepAKAEHBI.

KommenTapuii: SIBneHue B NpUHLMIIE MOXKET OBITH OOBSICHEHO
pSIOM APYrHX crocoOOB, HAIPUMED, CHUKEHUEM TeMIiepaTypbl 3(u-
pa BOnM3u mMacc. Kpome Toro, MHOrMMH ObUTO yKa3aHO Ha KpaiHIO
HEKOPPEKTHOCTb MOCTAHOBKH JKCMIEPUMEHTOB M 0O0pabOTKM HX pe-
3yJbTATOB.

Hccneoosanua «Kpacnozo cmewjenua» cnekmpos oanekux 2a-
JIAKMUK.

B cootBerctBum ¢ BeiBogamu OTO Bcenennas pacmmpsiercs.
«KpacHoe cmellieHHe» CMEKTPOB JAJIEKUX TalakTHUK SBISeTCs MOA-
TBEPHKACHUEM 3TOTO.

@akT cMeleHus MOATBEPXK/ICH U He BBI3bIBAET COMHEHHUS.

BsiBoasl aBTOpoB: CMelleHHE CIIEKTPOB CBUIETENBLCTBYET O J0-
riepoBckoM 3 dekTe, cnenoparenbHo, BeeneHHas paciuupseTcs, 4To
nonreepxkaaer OTO.

KommenTapuii: Marepnperaums npuanH «KpacHOTO cMeleHus»
He BepHa. OHO CBHAETENBLCTBYET O MOTepe (QOTOHAMHU JHEPruM 3a
BpeMsl MPOXOXKIACHUsI MPOCTPAHCTBA, 3aMOJHEHHOrO d(UPOM, Ha UYTO
TpaTUTCS SHeprus (OoToHa, W (OTOHBI PACHIMPSAIOTCS, YBEITHMUMBAS
JUIMHY BoJiHBI. CBepThiBaHHe 3akoHOB XaO0ma u [lnaHka nmoka3sbiBaer,
YTO OTOHBI TEPSIIOT SHEPTHUIO MO 3aKOHY

E=Eoe—t/T

roe T = 10° ner.
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Hccneoosanue omknonenus ceema 36e30 Connuem

B cootBerctBun ¢ OTO nHa kpato CoJnHIIa CBEeT JalleKWX 3Be3]
JOJDKEH OTKIOHUTHCS Ha BeauuuHy 1,75", B To Bpems kak no Heioro-
Hy Toabko Ha 0,84”. B skcnepuMeHTe HY>KHO HalTH pa3HULLy B MOJIO-
JKEHUH 3BE3]l BO BPeMs COJIHEUHOTO 3aTMEHMsI U Ha TeMHOM Hele, co-
CTaBIAIONIYI0O MeHee 1 yrioBoi cekyHnsl. s atoro ¢otorpadupy-
eTcs HeOO BO BpeMsl 3aTMEHHS, a 3aTeM depe3 MoJroa.

DkenepumenTsl ipoBoauiarck ¢ 1919mo 1936rr.

BriBoa aBTOpoB: CMelieHHe ecTh, 3To noareepxkaaer OTO.

Kommenrapuii: O6paboTka pe3ynbTaToB BBIIOJHEHA KpaiiHe He-
KOPPEKTHO, HHKAaKOTO JAOMOJIHUTEJIbHOTO CMELIEHUS] MOJIOXKEeHHUS
3Be3]] Ha CaMOM Jiejie He OOHapyKeHO.

Hccneoosanue cmeuienua nepuzenua Mepkypus

B cootBerctBuu ¢ nonoxkenusmMu OTO nepurenuii opoutel Mep-
Kypus IoJkeH cMmelnaTtbes Ha 42,9” 3a cronetue. McenenoBanus po-
BOJIMJINCH MHOTUMHM aBTopamu ¢ 1889mo 1973rr.

BriBoabl aBTOpOB: Pe3ynbraTel pacdyeToB, MPOBEJCHHBIX Ha OC-
HOBaHWM BBITTOJHEHHBIX HAOMIONEHWH, TOKa3bIBAIOT, 4YTO (hakTHye-
CKOe cMelleHue Tepurennss MepKypHsi COOTBETCTBYET IMpeacKa3aHH-
am OTO.

KommenTapuii: 1. Ha camom nerne skcrieprMeHTaNbHbIN MaTepH-
an gan uudpy mensbmmyro, ot 35” 1o 40", nosTOMy 00BSABICHHAS TOY-
HocTh B 0,1" He cocToATeNbHA.

2. CyuecTByeT MHOXECTBO (aKTOPOB, KOTOpbIE KaXKIblii B OT-
JEeTbHOCTH MOTYT J1aTh OOJNBIIYIO BEJIMYMHY — MPOTyOepaHLibl, COl-
HEeUYHBbIH BeTep, CIUTIOcHYyTOcTh CoJIHLA BCJIEACTBUE €r0 BpalleHHs U
Mp., KOTOPble HUKOT/1a HE YUUTHIBAJIUCD.

3. CamMu BBIYMCIICHUS MPOBOAMINCL YacTHUHO Oe3 yuere OTO,
yactuuHo 1o OTO, uTo BBI3bIBAET COMHEHHS! B CAMOW METOJHUKE BblI-
YUCIIEHUI.

Hwu 0 xakoMm sKcriepuMeHTaIbHOM TMOATBEPKACHUN CMEIIeHHe Tie-
purenuss Mepkypus TO TpPOBEICHHBIM HCCIEOBAHUSIM HE MOXKET
OBbITb U peyH.
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DKcnepumenmsl noO OOHAPYIHCCHUIO 2PABUMAUUOHHBIX B0TH

B cootBerctBuu ¢ mpexactaBienusMu OTO HOKHBI CyIIECTBO-
BaTb T'PaBUTALMOHHbIC BOJHBI, BO3HUKAIOLIME MpPU MepeMeleHUH
Mmacc. llenbio 9KCrepuMeHTOB SBJsIOCh OOHAapYKeHHE STHX BOJH C
MIOMOIIIBIO Pa3HECEHHBIX Ha COTHU KHJIOMETPOB APYT OT JIpyra JAeTeK-
TOPOB — AIFOMUHHUEBBIX LWJIMHIPOB Maccoii 1o 1,5 TOHHbI, B KOTOPBIX
YCTAHOBJIEHbI YYBCTBUTEJIbHBIE €MKOCTHbIE AaTUMKH, YJaBJIUBAIOLIIE
BUOpALY LMJIMHIIPOB.

BeiBoabl aBTOpOB: DKcriepuMeHTHI ipoBoAuiKch B 1960e roabl
B CHIA [Ix.Bebepom u B CCCP B.b.bparunckum. OneHka pe3ysbra-
TOB HE OMNpesieeHHa, BOJHbI HE OOHAPYKEHBI.

KommenTapuii: O0ocHOBaHHMe CYIIECTBOBaHHUS B TPUPOJE Tpa-
BUTALIMOHHBIX BOJH He KoppekTHo. [lo pacueram, mpoBeneHHbIM B
1788r. ¢panuysckum yuensim [1.C.Jlannacom rpaBUTalMOHHbBIE BO3-
MYIIEHHs] PAcTpOCTPAHSIOTCS CO CKOPOCTbIO He MeHee, deM B 50
MUJUTHOHOB pa3 OoJibllle CKOPOCTH CBETA, UYTO HE OCTaBIISeT HUKAKHX
BO3MOXKHOCTEH 1 X OOHapyKeHHsI.

Boieoowt

1. Teopust OTHOCUTENBHOCTH BO3HMKJIA KaK CJICICTBUE HEBO3MOXK-
HOCTM B paMKax CyLIecTBOBaBlIeid B KOHLUe 1910 B. ympolueHHOH
MeTapu3NIecKol KOHLENIMU 3(upa OOBICHUTH pe3yJbTaThl SKCIe-
puMeHTOB MaiikenbcoHa-Mopiu 1o oOHapyXeHHIO 3UPHOTO BeTpa.
OpHako BMECTO TOro, 4ToObl pa3o0paTbes B CYTH BOMpPOCA M HAWTH
(hu3nveckre MPUYMHBI MOJY4YEHHOTO HECOOTBETCTBUSI TEOPUHU U TMPaK-
TUYECKUX Pe3yJbTaToB, DHHIITEHH BbIABMHYJI MOCTYJaThl, HA OCHOBE
KOTOpPBIX OH U cO37aJl CHIELMAIIBHYIO TEOPHIO OTHOCUTEIBHOCTH.

2. AHanu3 JIOTUYECKUX OcHOBaHMI kak CrnienmanbHOM, Tak u O0-
el TEOpUH OTHOCUTEIILHOCTH DWHINTEHHA MoKas3all, YTO KakK Ta, TaK
W pyras 4acTd TeOpuM 0a3upyroTCs Ha MPOU3BOJIHO BBIOPAHHBIX U
He 00OCHOBAaHHBIX B JIOCTATOYHOW CTENEHM MOCTyJaTax, B KauecTBe
ob1ero ¢puU3MYecKOro MHBApMaHTa HEMIPABOMEPHO HCTIONB3YIOT KaTe-
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TOPUIO YETBIPEXMEPHOI0 HHTEpBasla, COCTABHOM YacTbiO KOTOPOIo
SIBJIIETCS YaCTHOE CBOWCTBO YaCTHOTO (PM3MYECKOTO SIBICHHS — CKO-
POCTb CBeTa, UMEIOT 3aMKHYTYIO caMy Ha ce0sl JIOTHKY, KOT1a BBIBOJIbI
NPUBOIAT K MCXOAHOMY TMOJIOKEHHWIO, MPOTHUBOpeYaT ApYr ApYry B
NPUHUMIIMAIEHOM M CYLIECTBEHHOM /Il HUX BOMpPOCEe — BOMpOCE Cy-
1IeCTBOBaHUs dhupa.

3. AHanu3 pe3ysabTaTOB SKCIEPUMEHTOB, MPOBEACHHBIX pa3iivy-
HBIMH HccienoBaressMu s iposepku nosjoxenunit CTO u OTO, no-
Kazajl, YTO SKCMNEPUMEHTOB, B KOTOPBIX [OJIyYeHbI MMOJIOKUTENb-HbIE
W OJHO3HAYHO HMHTEpPHpETHPYEMble pe3yJbTaThl, MOATBEPIKAAIO-IINE
MOJIOKEHUS! W BbIBOA Teopur OTHOCHUTENBHOCTH DHHLITEHHA, He Cy-
LIECTBYET.

4. Teopusi OTHOCUTENBHOCTH DWHIITEIHA JIO)KHA B CBOEi OCHOBE
Y MPUHUMIHAIBHO HE MOXKET CIIY>KUTh OCHOBOH ISl IOCTPOeHUsT PU-
3UYeCKOW TEOpHH, OTPaKarollel 3aKOHOMEPHOCTH peanbHoro (usm-
YEeCKOro Mupa.
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naBa 3. YeM oTnnyaeTca KBaHTOBasA Mexa-
HUKa OT Kraccuyeckom?

3.1. Ponb aTomHou moaenu Pesepcopaa B cta-
HOBJIEHMU KBAaHTOBOW MeXaHUKU

Baxnelimmu coObITHSMU B HayKe, OT KOTOPBIX OepeT Havajo
aToMHasi (U3MKa, ObLTU OTKPBITHS JIEKTPOHA M PaJUOAKTHBHOCTH.
[Tpu uccraenoBaHuK NPOXOXKACHUS SIIEKTPUIECKOTO TOKA Yepe3 CHITb-
HO pa3peKeHHbIC Ta3bl ObUIM OTKPBITHI JY4H, UCITyCKaeMbIe KaTOIOM
pazpsaaHoit TpyOku (kaToHbIe JIyud) U 0OJIaarolie CBOMCTBOM OT-
KJIOHAThCS B TIOMIEPEYHBIX 3JEKTPUUSCKOM M MArHUTHOM MOJIAX. BbI-
SICHUJIOCh, YTO 3TH JYYHU COCTOST M3 OBICTPO JIETALINX OTPHUIIATEILHO
3apsKEHHBIX YaCTHII, HA3BaHHBIX 3JiekTpoHamu. B 1897 r. anrnwmii-
ckuit puzuk Jhx.JHx. ToMcoH M3Mepun OTHOINIEHHE 3apsja 3TUX Yac-
TUI] ¢ K UX Macce M. Bbio Takke OOHApYKEHO, YTO MeTallIbl MpH
CWJIBHOM HarpeBaHUM WJIM OCBEICHUM CBETOM KOPOTKOM JUIMHBI BOJI-
HBI KCITYCKAIOT 3JIEKTPOHBI (TEPMODJIEKTPOHHA U (POTORJIEKTPOHHAS
smuccun). M3 31oro ObII0 CliesiaHo 3aKIF0UeHHE, YTO JIEKTPOHBI BXO-
JIAT B COCTaB JIOOBIX aToMOB. OTCIO/1a ClIeI0BAJIO, YTO HEWTpalIbHbIC
aTOMBI JOJDKHBI TaKKe COIepaTh MOJOXKHUTENbHO 3apshKeHHbIE Yac-
Tulpl. [10710XKHUTENIEHO 3apsKEHHBIE YacTHUIbl — MOHBI ObUTH JICHCTBU-
TEJIbHO OOHApYXKEeHBI MPH WCCIIEJOBAHUN DJICKTPUYECKUX 3apsoB B
pa3peKeHHbBIX ra3ax.

[IpencraBnenne 06 aToMe Kak O CHCTEMe 3apsKEHHBIX YaCTHII
OOBSICHAJNIO COTJIACHO TeOpHH rosuaHiackoro ¢usuka JlopeHuna camy
BO3MOYKHOCTh M3JTyYeHHUs] aTOMOM CBeTa (DJIEKTPOMArHUTHBIX BOJIH):
3JIEKTPOMArHUTHOE W3JIy4eHUE BO3HHMKAET MPH KOJIEOAHUSIX BHYTPH-
aTOMHBIX 3aps/ioB. UTO MONYyYMIIO MOATBEPXKACHUE MpPU HCCIeoBa-
HHMHU JeUCTBUSI MAPHUTHOTO TOJIsS HA aTOMHbBIE CIIEKTPhI (sBJIeHHE 3ee-
MaHa). BBISCHUIIOCH, YTO OTHOLIEHHWE 3apsAaa BHYTPHATOMHBIX DJIEK-
TPOHOB K MX Macce e/M st CBOOOAHBIX 3JIEKTPOHOB, MOTYYSHHBIX B
onbiTax TOMCOHA, B TOYHOCTH PaBHO 3HAYCHHIO, KOTOPOE OBbLIO Haii-
neHo JlopeHIiieM B ero Teopuu siBjieHus 3eeMaHa. Teopus dIeKTpOHOB
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U ee SKCIeprMeHTalIbHOe MOATBeP KICHUE Naiu OeccriopHoe JoKas3a-
TEITLCTBO CJIOKHOCTH aTOMA.

[IpencraBieHre o HeOENTUMOCTH M HE TPEBPaIlaeMOCTH aToMma
ObUIO OKOHYATEBHO OMPOBEPTHYTO padoTaMH (PpaHIy3CKHUX YUEHBIX
M.Cxnonorckoii-Kropu u I1.Ktopu, a Takke pabortamu aHMIHHACKOTO
pamnoxumurka Coaau.

Pesynbrarhl nccnenoBaHusi CBOHCTB DJIEKTPOHA M PaJllOaKTUBHO-
CTH TIO3BOJIWJIM CTPOUTH KOHKPETHBIE MoOJenu aroMa. B momenw,
npeanoxenHoit Jhxk.Jx.Tomconom B 1903 T. aToM mnpeacTaBisics B
BUJIE MOJIOKUTETILHO 3apsbKEHHOM cdephl, B KOTOPYIO BKparjeHbl He-
3HAYUTENIbHBIC M0 pa3Mepy MO CPABHEHHIO C aTOMOM OTPHLATENILHO
3apsHKeHHBIE JIeKTpoHbl. OHM yIepiKMBAalOTCS B aTome Omaromaps
TOMY, YTO CHJIbl MPUTSDKEHHUS X pacrpeaesieHHbIM MOJOKUTENbHBIM
3aps/ioM ypaBHOBEIIMBAIOTCA CUJIAaMHM MX B3aMMHOTO OTTAJIKUBAHMS.
TomcoHOBcKasi MoJenTb AaBajia U3BECTHOE OOBSICHEHHE BO3MOKHOCTH
UCITyCKaHMs, TIOTJIOIIEHNsI U paccesHus cBeTa aToMoM. OmHaKo Mo-
nens TomcoHa okazanach HEylOBJIETBOPUTENIBHOM, TaK Kak Ha ee oc-
HOBE HE YAal0oCh OOBSCHUTH COBEPLICHHO HEOXKWAAHHBIH pe3yJsibTar
OIBITOB aHTJMHCKOro yueHoro Pesepdopaa u ero corpyanukos I eii-
repa 1 MapcaeHa Mo paccesHuio anbda-yacTUl aTOMaMu: MPH Mpo-
XOXKIEHUH IMyuKa ajb(a-4acTHll uepe3 TOHKHI Clol BellecTBa Mpo-
UCXOAMIIO HeOoubIoe pa3MbITHe Mmyyka. OQHAKO OYeHb Masasi J0JIs
anb(a-yacTuil OTKJIOHsIIACk Ha yriibl, npessimaromue 90°. DroT pe-
3yJITAaT MOXKHO OBbLJIO OOBSICHUTB TOJILKO B TOM ClIydae, €cjli B aToMe
COZIEPIKHUTCS TIOJIOKHTENTLHO 3apsHKeHHOE SpO MaJoro pasMepa Mo
CPaBHEHHIO C pa3MepoM camoro aroma. [103ToMy TOMCOHOBCKast MO-
JeJb He TOAIAach.

B 1911r. Pesepdopn npeanoxuna NpUHUMNHATILHO HOBYIO MO-
Je7b aTOMa, HAlOMHHABILYIO MO CTPOCHHUIO COJTHEUYHYIO CHCTeMY U
MOJIY4MBLIYIO Ha3BaHHE Tu1aHeTapHOi. CornacHo 3Tol MOJeNu B LEeH-
Tpe KaKIOro aToMa UMeeTcs MOJIOKUTEIbHO 3apsKeHHOE SIIPO Masio-
ro pa3Mepa, BOKpYr KOTOPOrO Ha pa3jIniHbIX OpOUTaX JABMXKYTCS OT-
pHLIaTeNIEHO 3apshKeHHbIe 31eKTpoHbl. [1ooKuTeNnbHBIH 3apsaa sapa B
TOYHOCTH PaBEH CyMMe 3apsA0B dJIEKTPOHOB, MOITOMY aTOM B LIEJIOM
HeWTpanen. Jlns mpoBepku ruaHetapHoit monenu Pesepdopa u ero
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yueHHUK J[apBHH MOJCUUTAIM YIJIOBOE PACTIPECNICHHe YacTHL, pacce-
SIHHBIX TOYEYHBIM SZPOM — LIGHTPOM KYJIOHOBCKHUX cuil. [TomydeHHbI#
pe3ysbTaT ObLIT MPOBEPEH OMBITHBIM ITyTEM — U3MEPEHUEM YHCIIa allb-
(a-yacTuL, paccesHHBIX MOJ Pa3HBIMH yriamu. Pe3ynbraThl ombiTa B
TOYHOCTH COBMAIM C TEOPETUUECKUMHU pacueTamu, OsecTsiue Moj-
TBEp/IMB TE€M CaMbIM TJIaHeTapHyt0 Mozenb Pesepdopna [1].

OnHako IuiaHeTapHass MOJeJb aTOMa HATOJIKHYJIaCh Ha MPHHLIM-
nuaibHele TPYAHOCTH. COMIaCHO KJIaCCHYECKOW AIIeKTPOJMHAMHKE
3apspKeHHas 4acTWLa, JBIKYLIAsCS C YCKOPEHHeM, IOJDKHA Herpe-
PBIBHO M3JTydaTh 3JEKTPOMAarHUTHYIO 3Hepruto. Ho mpu 3Tom oHM 3a
HUYTOXKHYIO JIOJIO CEKYHIIbI TIOTEPSIH Obl BCIO CBOKO KMHETHYECKYHO
9HEPIUIO W ynaju Ha sapo. Jlpyras Tpy[HOCTb, CBSi3aHHAs TaKKe C
U3JIy4eHUEM, COCTOsIa B TOM, YTO 4acTOTa M3JTy4aeMOro CBeTa 3JIeK-
TPOHOM JIOJDKHA OBITh paBHA 4acTOTe OOpalleHHsi 3JIEKTPOHA BOKPYT
Apa, YTO MPOTHBOPEYMIIO OMBITHBIM JaHHBIM. Takum oOpaszom, B
pamkax Mozenu atoma Pesepdopaa He Moriin ObITh OOBSICHEHBI yc-
TOWYMBOCTh aToMa MO OTHOLICHUIO K M3JIYYEHHIO W JIMHeHdYaTble
CMEKTPBI ero u3nydeHus [2-4].

Bosnukiive npotuBopeuns O0bun paspeieHsl B 1913r. natckum
y4eHbIM BopoMm, BBIZIBUHYBIIMM J(Ba MOCTYJIaTa, HE YKJIaIbIBAOLMXCS
B paMKH Kiaccu4eckoi duzuk [5].

ITepeovtit nocmynam Bopa — cywecmeosanue cmayuoHapHsix
cOCmOoAHUIL amoma. ATOM He W3JIy4yaeT W SIBJISETCS YCTOWYMBBIM
JMUIb B HEKOTOPBIX CTALIMOHAPHBIX (HEM3MEHHBIX BO BPEMEHH) CO-
CTOSIHMSIX, COOTBETCTBYIOLIMX JUCKpeTHOMY (MPepbIBHOMY) psay
«TO3BOJICHHBIX» 3HaUeHWH dHepruu K, E, Es, E,... JIloboe n3mene-
HHME DHEPrHU CBS3aHO C KBAHTOBBIM CKa4KOOOpa3HBIM MEPEeXOI0M U3
OJTHO CTaLIMOHAPHOTO COCTOSIHUS B IPYyTroe.

Bmopoii nocmyaam Bopa — yciaosue wacmom usnyuenusn (KBaH-
TOBBIX MEPEXO/IOB ¢ M3MydeHueM). [Ipu mepexone U3 OHOTrO CTalKo-
HApHOTO COCTOSIHUS ¢ dHeprueid E; B npyroe coctosinue ¢ sHeprueit Ey
aTOM MCIyCKaeT WIIM MOTJIOIAeT CBEeT OINpeleSIeHHOW 4acTOThl V B
BHUJIe KBaHTa u3ny4eHus (potoHa) hv cornacHo coOTHOIIEHHIO

hV:Ei—Ek
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g omnpeneneHns <«n03BOJEHHBIX» 3HAYEHUN DJHEPrUM aToMa
KBAHTOBAHMS €r0 SHEPTUM W JJI1 HAXOXKIEHUS XapaKTepUCTHK COOT-
BETCTBYIOIMX CTAalMOHApHBIX cOCcTOSHUI bop mpumeHun kiaccudye-
CKYIO HBIOTOHOBCKYIO MEXaHUKY.

B 1913r. bop mucan, 4To eciy MbI KesnaeM BooOlle cOCTABUTD
HarJIsSgHOE TMPEICTaBICHUE O CTALMOHAPHBIX COCTOSHUSX, Y Hac HET
JOpYTuX CpPeAcCTB, Mo KpaiiHed Mepe, ceiiyac, KpoMe OObIUHOW MeXaHH-
KH.

Ha ocHoBe U310XEHHBIX NpeacTaBieHUd bop BBIYMCIIMI YacTOTy
oOpallleHust U paJnychl OPOUT 3JIEKTPOHOB B aTOME BOAOPOJA, HALLel
HaMMeHbIIWi (OOpOBCKMIA) paauyc KpyroBoil OpOMTHI, paccuHTall
SHEPTHIO CMIEKTPOB, YaCTOTHI OOpaIieHHss 3JEKTPOHOB B 3aBUCHMOCTH
oT ux 3Hepruil. [Ipu 3TOM 0Kazanaock, YTO YaCTOTHI U3TYyHaeMOro aro-
MOM CBeTa He COBMAJalo0T ¢ YacTOTaMM oOpallleHHs, KaK 3TOoro Tpedy-
€T KJIaCCHYeCKasl 3JIEKTPOJMHAMHKA, a MPOMOpPLHUOHAIEHA Pa3HOCTH
SHEpryi 3JIeKTPOHa Ha AByX BO3MOXKHBIX OpOUTaX.

OCHOBHbIE MOJIO)KEHUS! KBAHTOBOII MEXaHMKM — JBa MOCTyJlaTa
Bbopa — ObuM BcecTOpOHHE MOATBEPXKICHBI SKCIIepUMEHTaMu. Jlanb-
Helillee pa3BUTHE aTOMHOW (PM3MKH TOKa3ajo CIPaBeUIMBOCTb BbI-
JIBUHYTBHIX bopoMm Mosio;keHuil He TOJIBKO A aTOMOB, HO W JUIA ApY-
'MX MUKPOCKOMTMYECKHUX CHCTEM — [T MOJIEKYJI U aTOMHBIX siAep. DTo
JIaJl0 OCHOBAaHHME TEOPETHUUECKOi (M3MKe paccMaTpuBaTh OOpPOBCKHE
MOCTYJIaThl KaK TBEP/IO YCTAHOBJIEHHBIE OMBITHBIE KBAHTOBbBIE 3aKOHBI.

OpnHako (U3MKU-TEOPETUKH ObUIM HE YOOBJIETBOPEHBI HMCKYCCT-
BEHHBIM COEJUHEHHEM JJIEKTPOJAUHAMUKHU M KJIACCHYECKOW MEXaHUKH
B 6opoBckux noctpoeHusix. Kpome toro, Teopust bopa He cnipaBuiacek
CO MHOTMMH 33Jja4aMH TEOPHH CIIEKTPOB, B YACTHOCTH, HE O0bSICHUIIA
WHTEHCUBHOCTH CHEKTpalibHBIX JTUHUU. [Ipn nepexone k oObsicHeHUIO
JBWKECHHUI 3JIEKTPOHOB B aTOMax OoJiee CIIOXKHBIX, YeM BOAOPOI, MO-
nenbHas Tteopust bopa okazanach B Tynuke. Teopus okazanach Oec-
CWJILHOW M B peLIeHUM Takoi MpobJeMbl, Kak coeIMHEHHWEe aTOMOB B
MOJIEKYJIBI.

Hauanom HOBoro srama pa3BuTHs (PU3MKH U COOCTBEHHO MCXOJ-
HBIM MMyHKTOM KBaHTOBOW MEXaHWKH MOCTYXHja uaes (paHiry3ckoro
¢usuka ne bpoiinsg o ABOHCTBEHHON NpUpONEe ABHKEHUS MHUKPOOOH-
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€KTOB, B YACTHOCTH, DJIEKTPOHA. JTO Jaio BO3MOXKHOCTH B 1926 .
IllpeauHrepy mokasaTh, YTO YCTOHUYHMBBIM IBMXKEHHEM DJIEKTPOHA B
aTOMe COOTBETCTBYIOT CTOSUME BOJIHBI, MPUYEM CTallUOHAPHBIM OpOU-
TaJIIM 3JIEKTPOHOB COOTBETCTBYIOT LeJible 4YMcClia BOJIH Ha opOuTe.
Pa3BuTHe 3THX MpeAcTaBICHUI MO3BOIWIO Pa3pelIuTh BCE HAKOIHB-
myecs MPOTHBOpeUus, pa3padboTaTb METOIbI pacyeTa pactpeneseHNs
TUIOTHOCTH BJIEKTPOHHOTO 3apsijia B aTOMaxX M MOJIeKyJlaX, pacCuMTaTh
SHEPrHHM 3JIEKTPOHOB B CJIOKHBIX aTOMaX U MHOTO€ IpyToe.

BaxxHplii oOUIMii MPUHINI, CBA3aHHBIA CO CIIMHOM 3JIEKTPOHA,
ObUT OTKPHIT LBeluapckum gusrkom [laynu B 1925r. CornacHo sto-
My TPHUHLMITY B Ka)IOM 3JIEKTPOHHOM COCTOSIHUM B aTOME MOXKET
HAaXOANTBCS TOJBKO OJMH JIIEKTPOH; €CIIM TaHHOE COCTOSIHUE YiKe 3a-
HSTO KaKUM-JIMOO 3IEKTPOHOM, TO TOCJIEAYIOLINN NEeKTPOH, BXOAS B
COCTaB aToMa, BBIHYKIIEH 3aHUMaThb yke Apyroe coctosiuue. Ha ocHo-
Be npuHumna [laymu OblIM OKOHYATENbHO YCTAHOBJICHBI YHMCIA 3a-
TIOJTHEHHUS HIICKTPOHHBIX 000JI0UeK B aTOMax, OMpeIesIStoIre Mepruo-
JUYHOCTbH CBOMCTB 3JIEMEHTOB.

Bce nanpHeiimiee pa3BuTHe KBaHTOBOW MEXaHWKM 0a3MpoOBaoch
Ha TMEepevYNCIICHHBIX BbIIIE MOCTYyJIaTaX, MPUHLIMIAX 1 MOJENAX, Hava-
JI0 KOTOPBIM OBLIO MOJIOXKEHO TIaHeTapHOM Mozenbio Pesepdopaa.

OpHako, HECMOTpsl Ha, Ka3ajoch Obl, OOLIYIO0 CTPOMHOCTH BCei
KOHLETILIMM KBAaHTOBOMEXaHWYECKMX Tpe/CTaBIeHU 00 yCTpoHCTBe
aToma, CyLIeCTBYeT MHOXKECTBO BOMPOCOB, Ha KOTOpblE KBaHTOBAs
MEXaHUKa CeroJiHs OTBETUTb HE B COCTOSIHHM, M TJIaBHBIC BOMPOCHI
KacaloTCsl BCE TOTO e YCTPOHCTBa aToMa.

B camom pnene, kak Bce )K€ YCTPOEH aTOM, Ja)Ke MPOCTEUILIMNA —
aTom Bogopoaa? [louemy oH cOCTOMT K3 NMpoTOHA W dnektpoHa? [lo-
4eMy B CJIOXKHBIX aTOMax MOJIOKUTENIbHBIN 3apsj sapa B TOYHOCTH
paBeH CyMMapHOMY 3apsay OpOWTaJbHBIX BJIEKTPOHOB, a 3apsibl
9JIEKTPOHOB BCE paBHBI Mexay coboi? Uem obecneunBaercsi cTaluo-
HApHOCTh OpOWT, TOYeMy, COOCTBEHHO, LIeJoe 4YHCIO KoJiebaHui
AJIEKTPOHHOM BOJIHBI HA OpOMTE OOecreurBaeT eif CTallMOHAPHOCTL? A
eci 3To OyJeT He Lesoe YMcio, TO KaKOB MEeXaHHW3M PacCeMBaHUS
sHeprun? Benp otTaenbHble KoneOaHUs, BEPOSITHO, TMOSBIAIOTCS Ha
opOuTe B pa3Hble MOMEHTBI BPEMEHH, TOTJa Kakas >k pa3HHLA B TOM,
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1e7I0€ 9TO YMCIIO BOJIH WITH He 11esioe? A eCli BCe STH BOJIHBI CYLIeCT-
BYIOT OZTHOBPEMEHHO, TO TeM OoJiee paBOMEpPEeH BOMPOC O CTPYKType
aToMma W ero dJIeKTPOHHbIX obosiouek. Torna BooOue Helb3sl CUUTATh
9JIEKTPOH TOYEUHBIM, HY>KHO paccMaTpHuBaTh BCIO 000JI0UKy cpasy. B
MOCJIeTHEM ClTyyae CTaHOBHUTCS SICHO, YTO 00O0JIOYKA 3aHUMaeT J10-
BOJIBHO OONBLION 00BbEeM M JOJKHA OBITh KaK-TO U M3 Yero-TO yCTpoe-
Ha. Kak u u3 uero?

CoBeplIeHHO HEeTOHATHA (U3MYecKas MPUPOJA 3JIEKTPUUYECKOTro
3apsiaa. Uro BooOuie 3to Takoe? M3 KBaHTOBOWM MEXaHWKU M CaMOW
mozaenu Pesepdopna Huuero Ha 3Ty TeMy BOOOILe He BbITEKAeT, 3apsi/l
— Kak Obl BpOXKIEHHOE CBOWCTBO MaTEpHUH.

OTH ¥ MHOTOYMCIIEHHbIE APYTrue MoJ0OHBIe BOMPOCH BO3HUKAIOT
B CBSI3M C TOMNBITKAMH BBISICHUTH BHYTPEHHIOIO (PM3HMKY aToMa, a He
NpPOCTO €ro MareMaTHyecKoe OMMcaHhe, KOTOPbIM HbIHE ONepUpyeT
KBaHTOBasi MexaHuKa. Kak ¥ B TEOpUM OTHOCHTENILHOCTH DHHINTEWHA,
NOCTyJIaThl KBAaHTOBOM MEXaHWKH HE CTOJBKO OOOCHOBBIBAIOTCS,
CKOJIbKO BBIIBUTAIOTCSI, @ MOATBEPKIAIOTCS MOTOM, 3aITHUM YHCIIOM.

CoMHeHus cTaHyT eie 0ojiee MOHATHBIMH, €CIIH MBI MPOCIECINM
3a pa3BUTHUEM MOJEJIEW aToMa 3a BpPeMs UCTOPUUYECKOTO ITyTH, IIPOM-
JEHHOT0 aTOMHOM (PU3HMKOM.

Mpicib 0 CyLIECTBOBaHHMM aTOMOB Kak He pa3pe3aeMbIX YacTHI]
matepuu (a BOBCE HE HEICTUMBIX, MOCKOJIBKY CJIIOBO «TOM>» O3HAa4aeT
«pazpe3»), BO3HUKIIA ellle B APSBHOCTH, UJIeH aTOMU3Ma ObUIH BBICKA-
3aHbl JpeBHErpeyecKUMHU MbIcTauTensMu JleBkunmnom, JleMOoKpuToM U
OnukypoM, npudeM J[eMOKPUT HEOJHOKPATHO MOTYEPKHBAII, YTO OH
9TH WJIeN He MPUIyMall, a 3aMMCTBOBAJ Y CYIIECTBOBABIINX B TO Bpe-
M$Sl erMIeTCKMX M MMISHCKMX wkon. B 17 B. umen atomusma Obuin
BO3pOXkIeHbI (ppaHIy3ckuM unocopom [accennm u aHrIHMMCKUM
XuMUKOM bolinem.

[IpencraBnenus 06 aromax, rocnojcTeoBapiiue B 17-188B. Obutn
MaJlo OnpeAeeHHbBIMU. ATOMBI CUMTAJIMCh a0CONIIOTHO HEAETMMbIMU
Y HeM3MEHHBIMH TBEpPAbIMH YaCTHLIAMHM, pa3JIMuHbIe BUIIBI KOTOPBIX
OTJIMYAIOTCS APYT OT Apyra no pamepy u ¢opme. B konne 18 —nava-
ne 19 BB. B pe3ysbTaTe ObICTPOro pa3BUTHs XUMHUM Obljla CO3JaHa Oc-
HOBa U1l KOJIMYECTBEHHOW pa3pabOTKM aTOMHOTO Y4eHHs. AHIIINii-



96 I'nasa 3.

ckuii yuenslit JlanstoH Bnepeeie B 1803r. cran paccMarpuBaTh aToMm
KaK MeJbYalIIylo YacTHIy XMMHYECKOrO 3JIeMEeHTa, OTIIMYAIOIIyIOCs
OT aTOMOB JpPYTHUX 3JIEMEHTOB cBoei maccoi. Ilpu 3ToM okazasnocs,
YTO BCE XUMHYECKHE PEaKLMU SBJISIOTCS JIMIIb MeperpynnupoBKoil B
HOBBIE 00JIee CII0JKHBIE COeTMHEHUS.

Hccnenosanus uranbsHcKuX yueHblx Aporaapo (1811)u B oco-
6enHoctn Kannuuapo (1858)npoeenu ueTkyro rpaHb MexI1y aTOMOM
u Mojekynoi. Takum o0Opa3om, aToM MpeacTa] Kak KayecTBEHHO
cBoeoOpa3Has 4acTHIa BEIIECTBA, XapaKTepuzyemas CTpOro onperie-
JICHHBIMU (PU3NYECKUMH M XUMHUYECKHUMH CBOWCTBAMH, CUYMTABILIMMHU-
Csl U3BEUHBIMU M HEOOBSICHSIEMBIMH.

JIx.Jlx. ToMcoH BBIIBHHYI CBOIO MoJiesib B 1897T. nocne oTkpbI-
THS KaTOJIHBIX JIy4eH, MPOAEMOHCTPUPOBABLIMX CJIOKHOCTh YCTPOM-
cTBa aTOMOB. Pe3epdopa BbIIBHHYIJ CBOIO IUIAHETApHYIO MOJEIb MO-
clle OTKPBITHS MM HEPaBHOMEPHOIO paccerBaHHs alb(a-yacTHll.
JlanbHeiilee cOBEpIICHCTBOBAHME €ro MOJENH TMOLIJIO B Hampaslie-
HHUM COYETaHHs 3TOM MOJENHM C BOJHOBBIMH CBOMCTBAMH YaCTHII, MO-
CTyJIMpOBaHHBIMU Jie bpoiinem u maremaTHdeckd O(pOpPMIEHHBIMU
IIpenunrepom.

C coxayeHHeM ciielyeT KOHCTaTHpOBaTh, UTO JAasibHeiiliee pas-
BUTHE MoJelieil aToMa (haKTUYeCKH OKa3ajoCh MPUOCTAHOBJICHHBIM,
MOCKOJIbKY KBAHTOBAash MEXaHMKa OTKa3alach OT JaJbHEWIIero pac-
CMOTPEHHUSI CTPYKTYP MHUKPOUACTHII, @ 3TO B CBOIO OYepe/lb HAIOKHIIO
OrpaHUYeHHs Ha BO3MOXKHOCTb COBEPLICHCTBOBAaHHS MOJIENIM aTOMa.
CTpyKTypy 5JEKTPOHHBIX O0OJIOYEK aToMa CTajli paccMaTpuBaTh C
YHCTO MaTeMaTHYeCKHX W Jayke BEPOSATHOCTHBIX MpeIcTaBlIeHNH, Oe3
Kakoro Obl TO HHU ObUIO OOBSICHEHHWS] TIPUYMH BEPOSTHOCTEH MOSIBIIE-
HHS 3JIEKTPOHA B JAHHOW TOYKE MPOCTPAHCTBA. DTUM MPUHLIMITHAIBEHO
HaJIO)KeH Kak Obl 3ampeT Ha (U3MYecKoe MOJCSTUPOBAHUE, XOTS BCE
NPEANOCHUIKU [Tl 3TOTO ObUIH CO3/IaHBbI.

Korpa obGHapysxunoch, 4ro B pamkax mozpenu Pesepdopna ne
ynaercsi GU3NUecKl OOBSICHUTH OTCYTCTBHE M3ITyUSHUI AIIEKTPOHAMH
3JIEKTPOMAarHUTHBIX BOJH, BOp BMeCTO yCOBEepIIEHCTBOBAaHMS TIaHe-
TapHOM MOJENM WM €€ 3aMeHbl APYroil MOJEJbIO CTaj BBIIBUraTh
NOCTYJIaThl, OTTECHSAS TeM caMbIM (DM3UKY Ha 3aJHHUH TJIaH, COBEp-
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IIEHHO WTHOPHPYS MPUYMHHOE OOOCHOBAaHME CBOMX MOCTYJATOB. A
BeJlb, €CJIM OBl 3TOTO HE MPOU3OLIO U ecii Obl (PU3UKU-TEOPETUKH HE
NOCUUTAIM MOJAOOHBIA NPUEM JOMYCTUMBIM, MPHUILIOCH ObI MPOaY-
MaTh MEXaHH3M, MO3BOJISIONIMI o0ecrevnBaTh CTAlMOHAPHOCTH Op-
OWT 2JIEKTPOHOB, a 3TO ObI MpUBENO ObI K COBCEM MHOW MOJIENTN aToMa,
HEYKeJTM TUTaHeTapHas MOJEIb.

CoBeplieHCTBOBaHHE (PU3NYECKOM MOAEIM aToMa He ObUIO Mpo-
W3BEICHO M mocie Toro, kak LllpeanHrep BbIBes cBOe 3HAMEHHMTOE
YpaBHEHHE SHEPruil 3JIEMEHTApHOIO OCLWUIATOpa W BBEN TICH-
(GYHKIMIO KaKk aHCcaMOJIb MaTepHaIbHBIX TOYEK, KOJCOIIOLINXCS B CH-
JIOBOM moJie. A Bedb 3TO ObUT MPSMOI HAMEK Ha HaJlW4HMe B aTOMax
MaTepuaibHOW cpeabl. Huuero He M3MEHWIIOCH M TOCTe TOTO, KaK He-
Meukuit ¢usuk ManenyHr mokasan [6], 4To pelieHHe ypaBHEHHUS
IlpeauHrepa BO3BMOXHO TaKUM 0Opa3oM, 4YTO cpa3y CTAHOBHMTCS BH-
JeH THUIPOMEXaHWYEeCKHI BapHaHT CTPYKTYpbl aToMa: IOJy4YeHHbIe
UM pELICHUs OMMCHIBAIOT CTALMOHAPHBIE MOTOKHM HEKOEW Cpenbl, U
HHUKAKOH <«IIJIOTHOCTH BEPOSTHOCTH HAXOXKICHUS JIEKTPOHA B TAaHHOW
TOYKE MPOCTPAHCTBA» MPU ITOM HE TOJTyqaeTcs, a MoydaeTcs oObIy-
Has MaccoBas IUIOTHOCTb CKMMaeMoii cpenbl. O TOM e yNOMHMHAI 1
DAIUHTTOH [7]. DTO MPsIMO MPHUBOIUIO K 3(UPHBIM NPEICTABICHUIM
00 yctpoiictBe aroma. Ho Ha adup ObuT HajoxeH 3anper, U MOJIelb
aToMa, COCTOSIILIETr0 M3 TIOTOKOB 3(Hpa, Tak M HE POAMIACH, XOTS
MMEHHO OHa ObLIa COCOOHOM JaTh OTBET Ha BCE HEOYMEHHBIE BO-
TIPOCHI.

Mopens atoma, BeiiBUHYTast Pesepdopnom B 191T. mis cBoero
BpPEeMEHH Oblila MCKITIOUUTENTBHO TPorpeccuBHON. OIHAKO ¢ TeYeHHEM
BPEMEHH OHa cTajla UrpaTh Bce 0ojiee KOHCEPBATUBHYIO M JJaJKe peak-
LHOHHYIO POJIb.

IlepeyBrneueHre MaTeMaTUYeCKOH CTOPOHOM Jejla B KBAaHTOBOWM
MEXaHHWKe, CBS3aHHOE C OTCYTCTBHUEM IPEACTABJICHUI O BHYTPEHHEM
MeXaHU3Me SIBJICHHUI, He CO/IepKALIMXCS B TUIaHETApHOM MOJIeNTN aTo-
Ma, COCIYKMJIO TIOXYIO CITy>)KOy TeopeTHdeckol (u3mke: crama ur-
HOpUpOBaThCci camMa (M3MKA TMPOLIECCOB, CTajla HMIHOPHUPOBATHCS
CTPYKTYpa OOBEKTOB, M BCE 3TO MPHUBEJO K MOJHOMY HENOHMMAaHHUIO
TEX MPOLIECCOB, KOTOPbIE PealIbHO CYLIECTBYIOT B MUKPOMHPE.
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Metadusudeckuid MOAXOJ, OTrPaHUYEHHOCTbh MPEJCTABICHUI
NPUBEJIM K COBEPLIEHHO HEMpPaBUIbHOMY MHEHMIO O TOM, YTO YacTH-
bl U BOJIHBI — HEUYTO B MPUHLIMIE Pa3InyHOE, YTO SKOObI BHITEKAET U3
caMMX MPHUHLMIOB Kiaccuueckoi ¢usuku. OnmHako cyuliecTByeT U
MHOM B3IJIs1Z, COTJIaCHO KOTOPOMY TMOHSATHE <«HacTHLa-BOJIHA» BO3HU-
KaeT M3 HaOJIOJCHUS BOJH KOTOpPBIE B 3aBUCHMMOCTH OT OOCTaHOBKH
MOTYT BecTH cebs b0 Kak BOJHBI, JIMOO kKak yactuupl. [lo aTtomy
nosoay A.®.Modde nucan [8]:

«Korpa myiMHa BOJIHBI MaJsla 1O CPAaBHEHMIO C MPEIMETOM, CTOS-
LIMM Ha MyTH JIyueil, Jlyuu BegyT cedsl Kak MOTOK YacTul, .... Korna
K€ IJIMHA BOJTHBI BEJTMKA 10 CPABHEHHUIO C TIPEIMETOM, ... JIyUd BeIyT
ce0sl KaK BOJIHBI».

Ora Mbicib, kak otMeuaeT T.A.JleGenes [9, ¢. 22], xoporiio nepe-
KJIMKAeTCsl ¢ TeM, YTO JaBHO M3BECTHO M3 OOBIAEHHOM mpakTuku. Ko-
pabiib B MOpe MOXKET MCIIBITHIBATH KaUKy Ha JJIMHHBIX BOJIHAX, MOTO-
My OHHM OyIyT BOCIIpMHHUMAThCs Kak BOJHBI. Ho Tak ske camas BO3My-
LIeHHas cpella MOXKeT BO3ACHCTBOBATh Ha KOpaldiib B BUAE YAapOB OT-
JENIbHBIX BOJIH, €C/IM MX [UIMHa OyJeT OTBedaTh pa3MmepaMm CyIHa.
CrieoBaTesibHO, OfIHA M Ta )K€ CYLIHOCTh (BOJIHA) B 3aBMCHMMOCTH OT
cpencTBa u3MepeHus (HaOJIOCHMs) MOXKET BOCIIPMHMMATBCS M Kak
BOJTHA, U KaK YacTULa.

[lonyuaercsi, yTo M B BOMpOCE KOPIYCKYJIIPHO-BOJHOBOIO aya-
au3Ma Kiaccudeckas (M3MKa MCMOJb30BaHA SIBHO HegocTaTouHo. K
KakMM BbIBOAAM CJICOBAJIO Obl MPHUNUTH, OOHAPY>KWB, YTO YACTHLIbI
MHUKpPOMHpA BEIyT ceOs B HEKOTOPBIX CIy4dasX MOJOOHO BOIHAM?
CrnenoBaso Obl B MepBYyIO ovepellb MOUCKATh Cpeay, COCOOHYIO ATH
BOJIHBI 00pa3oBbiBaTh. Clie1oBaio Obl MPUCTYIUTH K pa3paboTke Mo-
Jeneil CTPYKTyp caMUX YacTHUL MUKPOMHpa, a He ONepupoBaTh MOHS-
THUSIMH MX TOYEYHOCTH, T. €. (PaKTU4YECKH MX Oe3pa3MepHOCTH, MOHH-
Mas, 4yTo 0e3pa3MepHOCTb MOKET ObITh OMYLIEHa TOJIbKO Kak MaTe-
MaTMYEeCKUI MpHeM s pelleHUs] y3KOro kjacca 3ajad, a He Kak
MPUHLIMIT yCTPOHCTBa NpUpoAsl. OgHAKO 3TOTO cAenaHo He Obiio. A
pe3yJIbTaTOM TaKOro MeTapHu3M4ecKOro Moaxona sIBUICS pa3pbiB Me-
JKAy KBaHTOBOM MEXaHUKOMW M KJacCHMUecKoW (PU3MKOM, MOCKOJBbKY
BO3HHKIIWE 3aJau TpeOoBaiIM yTouHeHHOro noaxona. Ho, oropsas-
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IIMCh OT KJIacCHYecKoW (M3MKH, KBaHTOBas MEXaHHMKa camMa OKasa-
Jlach Ype3MepHO OOETHEHHOM, JIMIIEHHOW BO MHOTOM (hHM3MYecKoro
COJEpKaHUsl, YTO HE MOIJIO He OTpa3HThCs Ha ee pe3ysbrarax. OTka-
3aBIIKCH OT Cpelbl KaK OT MEepeHOCUMKa B3aUMOJEHCTBHI, OT CTPYK-
TYpbl MHUKPOOOBEKTOB, MPHUHSAB B KaueCTBE OCHOBBI He (hU3MUECKOE
colep)KaHUE SIBJICHUH, a MX BHEIHEe MaTeMaTHYecKoe OMMCaHME,
KBaHTOBas MEXaHWKa cama Mouuia Mo MyTH MeTadu3uKd U oOpekiia
ceOs1 Ha OecCKOHEUHBbIE <«I1apaJOKChI», «IePEeHOPMHUPOBKM», aOCTpaK-
LIMM U, B KOHLIE KOHLIOB, Ha KPHU3HC.

3.2. O HeKOTOpbIX HeJOCTaTKaX KBAHTOBOMW MeXxa-
HUKM

Kak n3BecTHO, KBaHTOBasi ME€XaHUKa — 3TO TE€OPHsl, YCTaHABIHBA-
folasi cnoco0 onucaHusi U 3aKOHbI JBMXKEHHS MHUKPOYACTHULl — dJie-
MEHTapHBIX YaCTHL, aTOMOB, MOJIEKYJ, aTOMHBIX SJ€p U UX CUCTEM,
HanpuMep, kpuctamioB. KBaHTOBas MeXaHHKa yCTaHABIMBAET TaKOKe
CBSI3b BEJIMUYMH, XapaKTEePHU3YIOLIUX YaCTHLbl U CUCTEMBI C Herocpea-
CTBEHHO M3MEpSeMbIMH B OMbITaX (HU3NUSCKUMH BeJIMuMHamH [1, 2].

KBaHTOBas MexaHuKa MO3BOJIMIA BO MHOTOM YSCHUTb CTPOEHHE
aToMa, MPUPOAY XHUMHUYECKOW CBSI3H, CTPOCHHE aTOMHBIX siep, CBOMi-
CTBa 3JeMeHTapHbIX yacTUL. Ha ocHOBe KBaHTOBOI MeXaHWKH yAaa-
JIOCh B 3HAYMTENbHOM CTENEHH OOBSICHUTb CBOIMCTBA ra30B U TBEPABIX
TeJl, TaKhe SBJICHUS KakK (peppoMarHeTHs3M, CBEPXTEKY4eCTb U CBEpX-
NPOBOAUMOCTb, MPEACTaBUTb MNPUPOAY TaKMX acTpOOOBEKTOB, Kak
benble kapnuku U HEUTPOHHBIE 3B€3/bl, MPOSICHUTh MEXAHU3M IPOTeE-
KaHUsl TEPMOSIIEPHBIX peaKLUi B COJHLIE U 3B€3[aX U MHOroe JApyroe.
Hekotopsie kpynHeiiiue TexHudeckue aoctwxkeHus 20To Beka, Ta-
KHe, Kak paboTa sAepHbIX PeakTOpOB, MOJYMPOBOAHUKOB, HCHONb-
3yeMbIX B HOBEMILIEH TeXHHKe, OCHOBaHbI MO CYILIECTBY Ha 3aKOHAaX
KBaHTOBOHW MEXaHWKH, C €€ MOMOIIbI0 OCYLIECTBJEH HaIpaBieHHbIN
MOMCK W CO3/1aHbl HOBbIE MaTepHalibl, B TOM YHMC/Ie MarHUTHBIE, MOJTY-
MPOBOAHHUKOBBIE U CBEPXIPOBOSLIHE.
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Takum 00pa3oM, HaJIMLO ONpeneseHHOe MPUKIAJAHOE 3HaueHHe
KBAaHTOBOM MeXaHMKH. MOXKHO CUMTATh, YTO TOJIOKEHHUSI KBAHTOBOM
MEXaHUKH TMPOILIA MPOBEPKY MPAKTUKOM, KOTOpas MU eCTh KpUTepHid
vctuHsbl. U Bee xe...

Cpeny (pU3MKOB-TIPUKIIAIHUKOB, a WHOTJA U cpend (U3HMKOB-
TEOPEeTHKOB BPEMEHaMHU pa3JaroTcs rojioca O TOM, YTO METO/bl KBaH-
TOBOW MEXaHMKH BO MHOTHX CJIy4asX He MO3BOJISIIOT MPOU3BECTH He-
00XOJMMBIE pacdeTbl. DHEPIHIO COCTOSHUS J1ake OTHOCHTENIBHO TMpO-
CTBIX aTOMOB HE BCErJa MOXKHO OMpEeAeIWTh METOAaMH KBaHTOBOW
MexaHukd. CaMO TOJIKOBaHHE BOJIHOBOW (D)YHKIHMH KaK <IUIOTHOCTH
pacnpeniesieHusi BEpOSITHOCTUY» HaXoxJIeHHs1 ToueqHoro (!) anekrpoHa
B JaHHOI TOYKE MPOCTPAHCTBA BBHI3BIBAET HEJOYMEHHE. MOJTydyaeTcs,
YTO BIIEKTPOH 00JIalaeT «CBOOOION BOJIM», a HUKAKMX MPUYUH BHYT-
pPEeHHero MexaHu3Ma SIBJICHUI Kak Obl He cylecTByeT!

Cama MeTonmoJIorusi KBaHTOBOM MEXaHMKM OMHpPAaeTcsl Ha <IIpHH-
LMIbI», BBEJCHHbIC pa3iMuHbIMKU aBTopamu (mpuHumn [laymu, npuH-
LMIT HeomnpeiesieHHOCTH [ eii3eHOepra, MPUHLMI CYMeprno3HLUd H T.
1.), BCSKOTo pojia uieain3aluuu, pakTuyeckuit 0Tkas OT MOMBITOK MO-
HUMaHUS CTPYKTYpP YacTHL, NMPHUBOIIIINNA K SHEPreTHUecKHM Mapa-
JIOKCaM, U MHOTOe JpYroe, BbI3bIBaeT Bce OOJIbLIME COMHEHHS B ee
npaBOMepHOCTH. Benb peaiibHble YacTHILIbl HABEPHIKA UMEIOT KaKylO-
TO CTPYKTYPY, @ HUKAKHUX <OHEPreTHUECKHUX MapagoKCOB» B MPHPOAE
He Habmonaetcs! UTo kacaeTcs <«TIpHHIMIIOB», TO MPUpPOJA UX BOOO-
1ie He 3HaeT. 3ajayeii e McclieioBaTens SBJseTcs He HaBs3bIBAHHE
NPUPOJIE CBOMX B3MIIAJOB M WIPUHLIMIIOBY», a, HAOOOPOT, BBISICHEHHE
TOTO, TIOYeMy M B KaKMX CJIydasX Te WJIM MHbIe 3aKOHbI UMEIOTCS B
NPUPOJIe, U KaKOBBI IPAaHMIbI PACTIPOCTPAHEHHS 3THUX 3aKOHOB, M HET
KaKUX-JTMOO OT HUX OTKJIOHCHHH.

K HemocTtaTkaM KBaHTOBOM MEXaHWKH CIIeyeT OTHECTH, HAIpH-
Mep, Takue, Kak HEYeTKOCTb NMPUYMHHO-CIICJICTBEHHBIX CBSI3eHl sIBIIe-
HHI, OTCYTCTBHE MOHUMAaHUs MPUYMH KBAHTOBAHMWS, HE HATJISITHOCTh
(u3MUecKOi MHTeprpeTanMy KBAaHTOBBIX 4ucels. Bce 3To He TOIBKO
3aTpyJHSET TMOHMMaHWe BHYTPEHHEH CYIIHOCTH KBAaHTOBOW MeXaHH-
KH, HO ¥ HE TI03BOJISIET pa3BUBaTh €e.
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Ha HenmocTtaTo4HOCTP METONOB KBAHTOBOM MEXAHWKH, OIEpH-
pyrouiel TOJbKO ¢ TaK Ha3blBa€MbIMM HaOJIOAA€MBIMU BEJIMUHHAMH,
oOpauiaiay BHUMaHue MHorue uccienosatenu. Tak, npodeccop MI'Y
A K. Tumupszes ewte B 1954r. nucan [4]:

«.HHUKTO HE CTAaHEeT OTPULATh BCEX YCIEXOB, JOCTUIHYTHIX KBaH-
TOBOM MEXaHUKOM, HO HEJIb3sl CJIETIO BEPUTh B TO, UTO KBAHTOBAs Me-
XaHUKHU YK€ JOCTHIIIa aOCOMIOTHOTO COBEPLICHCTBA, U HA BCE, HA UTO
OHa He JaeT 0 CUX MOp OTBETa, OTBET MPUHLMIHMAIBHO HE MOXKET
OBITH HAlIEH.

«Teopus» MPUHUMMUAIBHO He HaOJI0NaeMbIX BEJIMYWH HE BbI-
JepKUBaeT HU Maleilleil KpUTUKU. Bbijlo Bpems, Korna roBOpHIIH,
YTO MOJIEKYJIbI, aTOMBI M 3JIEKTPOHBI MPUHLMIHAIEHO He Haluonae-
Mbl. Ho BoT cninuTapuckon Kpykca, cuetuunk ['eiirepa, kamepa Buib-
COHA, OMBITHI ¢ OpOYHOBCKMMHM yacThuamu. Eciiu W He chenanu Bce
9TU <TIPUHLMIMAIBHO HEe HaOJr0aeMple» BEJIMUMHBI BUIMMBIMH, TO,
BO BCSKOM Ciy4ae, OHM TPEKPacHO MOKa3aJyd AEHCTBUS OTAEIbHBIX
YyacTUl U MOJIEKYIApHbIX ArkeHuid. CoeanHeHre nHTepdepomerpa ¢
TEJIECKOTIOM TMO3BOJIET W3MEPATb OUaMeTphbl 3BE€37, UYTO Ka3ajloch
paHblle «IPUHLMIIMAIBHO HENOCTYMHbIM». B coBpemeHHOM 3jek-
TPOHHOM MMKPOCKOME BUIHBI MOJIEKYJbl Oenka, o0aarommero, npas-
Ja, O4eHb OONBLIMMH MOJIEKYJ1aMH, HO Bedb DJEKTPOHHBIA MHUKpO-
CKOII ellle JajleKo He Aajl BCero, YTo OH MOXET AaThb, U IOTOMY HE HC-
KJIIOYE€HAa BO3MOKHOCTb YBHJETh MPOCTPAHCTBEHHYIO PELIETKY KpH-
ctajuia. BoT nouemy syuiie BooOle BEIYEPKHYTh M3 BCEX HALIMX pac-
CY)KICHMI Kakue-TMOO YMOMMHAHWS O TPUHLMIHAIBHO Habronae-
MBIX ¥ HE HaOJIFOaeMbIX BEJTMIMHAXY.

Crenyer v paccMaTpuUBaTh BCIO KJIACCHUECKYHO (M3MKY Kak ya-
CTHBIN ciyuail kBaHTOBOI? He mpaBuiibHee 1 AOMONHATH Kiaccude-
CKyl0 (pM3MKYy Tam, rae 3TO AEHCTBUTENbHO TpedyeTcs, KBaHTOBOW
(hu3MKoii, a He paccMaTpUBaTh KBaHTOBYIO (PM3HMKY Kak HEYTO camo-
JOBJICIOLIEE, YACTHBIM CIydaeM KOTOPOrO SIBISIETCS BCS MPEXHss
knaccuveckas ¢usuka? Takas mocTaHoBKa BOIMpoca BIOJHE MPaBo-
MEpHa, MOCKOJIbKY 3aKOHbI PUPObl €IMHBI M, B NMPHUHLIMIE, HUKaAKHUX
NpUYHUH A7 000cO0IeHUsT MUKPOMHMpa OT MakpoMHpa HET, Mo Kpaii-
Hell Mepe, HUKTO Takoro o0ocobiieHus He chopmynuposai. MMeHHO



102 I'nasa 3.

MO3TOMY B HACTOsILIEe BpeMsi PSIAOM MCCIeloBaTeseil CTaBUTCs MO
COMHEHHE PaBOMEPHOCTb 000CO0ICHHUSI 3aKOHOB MUKPOMHKpA OT BCEX
OCTaJIbHBIX 3aKOHOB MPHpPOAbl. HaiileHbl MHOTOUYHCIIEHHbIE TPUMEPbI
KBaHTOBBIX SIBJICHWI B Haulell OObIUHOIM peanbHOCTH. PaccMoTpeHb
QHAJIOTMU MEX/Iy SBJICHUSIMH MHUKpPO- U MakpoMmupoB. JlenaroTcs He-
Oe3ycrelHble NOMbITKH PaCKPbITh BHYTPEHHHI MEXaHW3M KBaHTOBBIX
SIBJICHUH, UCTIONB3Ysl, B YACTHOCTH, U TMPEICTAaBICHUs O Cpejie, 3amoJl-
HSIOIIEH MHPOBOE MPOCTPAHCTBO M SBISIOLIEHCS CTPOMTENIBHBIM Ma-
TepHaJIOM JUIsl SJIEMEHTapHbIX YacTHL| BellecTBa. J[BHKeHHs cpempl
BOCIIPUHUMAIOTCS KaK Te€ WM WHbIe (u3rdeckue cuioBbie moss. He-
KOTOpbIE aBTOPBI TOKa3ajM, YTO MPUMEHEHHWE OOBIYHBIX METOJOB
KJ1acCUUecKOr (HU3MKH K 00bEKTaM MUKPOMHpPa He TOJILKO MpaBoMep-
HO, HO U Liesiecoo0pa3Ho, TaK Kak MOXKET JaTh B psifie ClIydaeB To, YTO
HE MOTYT T03BOJIMTh METO/Ibl KBAHTOBOW MEXaHUKH: MOHATH CTPYKTY-
Py MHKpOYACTHLI, paCCUMTATh MapaMeTpbl aTOMOB, OOBICHUTH (HU3H-
YECKYI0 CYTb MPUPOIbI KOPITYCKYJISIPHO-BOJIHOBOTO Ayalin3mMa U MHO-
roe Ipyroe U TeM caMbIM MO-UHOMY B3IJISSHYTh Ha Mpo0sieMy B3aUMO-
OTHOLIEHUH MHKPO- U MAaKPOMHPOB W Ha YCTPOMCTBO MPHUPO/bI B Lie-
JIOM.

B ocHOBe KBaHTOBOI MEXaHWKH JIGXKHT JIECATh MOCTYJIATOB!

— OTCYTCTBHE BHYTPHUAaTOMHOM cpeabl (3¢dupa B npupoze);

— NPUHLMIT KBAaHTOBAHMUS SHEPTUM (SHEPrusi U3ITy4yaeTcsi MOpLus-
MM — KBaHTaMH);

— CTalMOHAPHOCTb OPOUT DJIEKTPOHOB B aroMme (/1S BJIEKTpOHA B
aToOMe CYILECTBYIOT «pa3peLIeHHbIe» OPOUTHI);

— TMPUHLMI COOTBETCTBHs (B MpEleSbHBIX ClIydasX CIEACTBHS
KBAaHTOBOM MEXaHWKH JIOJDKHBI COBMAJaTh C pe3yJibTaTaMu Kjacchye-
CKOW MEXaHHKH)»

— BCEOOLIHOCTh KOPIYCKYJISIPHO-BOJIHOBOTO Jyaiu3Ma (Bce Tesa
00J1a/1at0T KOPIYCKYJIAPHBIMUA ¥ BOJTHOBBIMU CBOMCTBaMH);

— MPUHLMI B3aUMOCBs3U (MapamMeTpbl YacTHI] He NIPUCYLIH UM, a
PacKpBIBAIOTCS BO B3aUMOCBSI3H € KJIACCUUECKUMHU OOBEKTaMM);

— MpHUHLMI 3anpeTa (IBe TOXKIESCTBEHHBIC YACTHLIbI C MOJYLIEIbIM
CIMIMHOM HE MOTYT HaXOJHMThCS B OJTHOM COCTOSTHHM);

— BEPOSITHOCTHBIH XapaKkTep BOJTHOBOW (yHKLHH;
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— MPUHLKUI TOTOJIHUTEIBHOCTH (MOJTyYeHHE SKCIIEPUMEHTAbHBIX
JAHHBIX 00 OJIHMX MapamMeTpax YacTHUIbl MPUBOJIUT K HM3MEHEHHIO
JaHHBIX O JIOTIOJHUTEBHBIX TapaMeTpax);

— TPUHLMIT HeONpeaeeHHOCTH (KOOPAUHATBI M UMITYJIbC HE MO-
I'yT UMETh OJJHOBPEMEHHO TOYHbIE 3HAYCHHUS).

Bce nepeuncnieHHble IOCTYNIATHl HE KOPPEKTHBI W MPOTHBOpEYAT
3JIEMEHTapHOM JIOTUKE.

B dem cyTh kpusuca kBaHTOBOW MexaHuku? KavecTBeHHas CTO-
poHa KpH3Hca 3aKJIouaeTcs B TOM, YTO Ha OCHOBE KBAHTOBOM Mexa-
HHMKH HE TPEJCTaBJIAETCs BO3MOXKHBIM JaTh 00bsCHEHHE (PU3UUSCKUM
SBJICHUSIM, & TaK)Ke MOHATb (PU3MUECKYIO CYLIHOCTb T€X OOBEKTOB,
JUTIS KOTOpBIX Obla pa3paboTaHa KBAaHTOBAas MEXaHWKA, — OOBEKTOB
MuKpomupa. [loyeMy MUKpOUYACTHIIBI HE UMEIOT Pa3MepoB, HE UMEIOT
CTPYKTYpBI, HO 3aT0 00J1aJal0T MacCod, CIMHOM, MarHUTHBIM MOMEH-
TOM, 3apsA7OoM Y JpyruMH (Hr3nveckumMu napamerpamu? Urto Oyner ¢
TUIOTHOCTBIO YacTHI], €clIM Macca eCTh BIOJHE OINpe/ieieHHas BeNu-
4ynHa, a 00beM otTcyTcTBYeT? Kak BooOIIe MOXKHO OOBSICHUTH KOPITYC-
KyJIIPHO-BOJTHOBOM JyaJIu3M YaCTHIL U UTO TaKOE€ BOJIHOBOM MaKeT Kak
MuKpodacTuiia? BomHel vero, kakoi cpenbl? Ilouemy mnpoucxoaut
KBaHTOBaHWE TMPOCSKLMI CITUHA, OPOUTATILHOTO U MATHUTHOTO MOMEH-
TOB Ha BbIOpaHHOE HarmpaBieHre? BriOpaHHOe KeM M Ha KaKMX OCHO-
BaHUAX ? [100OHBIX BOMPOCOB MOXKHO MOCTABUTH MHOXKECTBO, OTBETA
Ha HUX He Oyner. [ToToMy 4TO caMM NPUHLIMIIBI, TIOJIOKEHHBIE B OC-
HOBY KBaHTOBOM MEXaHWKH, HA CAMOM JeJie SBJISIOTCS MOCTYJIaTaMH,
TOXKE HEe UMEIOIUMU (PU3MYECKOr0 Ka4eCTBEHHOTO OOOCHOBaHHS W
MOJTBEPIKICHHbIC TOTOM, TaK CKasaTh, 3aJIHUM 4YucioM. Bce atn
«TIPUHLMIMBI» pacnpocTpaHeHbl OecnpenenbHO, BKIOYas o0JacTH, K
KOTOPBIM OHH HE UMEIOT HUKAKOTO OTHOLICHHUS.

KonuvecTBeHHas cTOpoHa Kpu3uca 3aKJIoYaeTcsi B TOM, 4YTO Me-
TOJBl KBAHTOBOM MEXaHMKH MO3BOJISIOT KOJIMYECTBEHHO PaccUMUTaTh
JIMLIb OTHOCUTENILHO MPOCThIE CUCTEMBI, a 0oJiee CIIOXKHbIE TPeICTaB-
JISTh JIWIIb HA KaYeCTBEHHOM ypoBHe. KosinyecTBeHHas CTOpOHA Kpu-
3Kca 3aKITI0YACTCS TaKKe B HATMYKMU <d1apaJIOKCOB», MPEkKIe BCEro, B
HAJIMYMU <QHEPreTUUeCcKOro mapagokca», CBSI3aHHOTO HEMOCPencT-
BEHHO C Te€M, YTO B KBAHTOBOW MEXaHWKE YacTHIbl HE UMEIOT pa3Me-
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pa, a MoJICYeT SHEePTrH DIEKTPUIECKOTO TOJII BO BCEM MPOCTPAHCTBE,
OKpY’KaloIlleM YacTHIly, TPUBOJH K JiorapupmMuueckol OeckoHeuHO-
CTH TpH JIOOOM 3HAYEHUU 3apsjia 4acTUIlbl. PacnipocTpaHeHue »iiek-
TPOMArHUTHBIX BEJIUYUH — CKOPOCTU CBeTa, MocTosiHHOU [lnaHka Ha
CWJIbHBIE SiIGpHBIE B3aUMOACWCTBHSA, K KOTOPBHIM 3TH BEJIMYWHBI HE
MMEIOT HUKAKOTO OTHOINEHHWS, MOCKOJBKY 3TO JIPYrol BHJ B3aWMO-
JISHCTBUIA, MPUBEJIO KBAHTOBYIO MEXaHUKY K HEOOXOMMOCTH HCKYC-
CTBEHHO YBS3BIBATh TEOPETHUECKHE U SKCIIEPUMEHTAIbHbBIE Pe3yiIbTa-
ThI, BBOJIS TIEPEHOPMHUPOBKH M KaTHMOPOBKH, MEHSSI MX KaXIbIH pas.
Korna pacxoxxaeHuss Mexay pacueTaMHu U OMBbITHBIMU JAaHHBIMU OKa-
3BIBAOTCS CJMIIKOM OOJIBLIMMU.

A TnaBHOe, BB/ B IOTMY NPHUHILIMIT HeonpeneneHHocTH | eit3en-
Oepra, B COOTBETCTBHUHU C KOTOPBIM MPHUPOJIa MUKPOMHUPA MPUHIIUITH-
allbHO Heorlpeae/inMa U 00JIafaeT JIMIIb BEPOSTHOCTHBIMU XapaKTe-
pUCTHKaMH, KBaHTOBAas MeXaHWKa TeM CaMbIM TMOCTaBWJIA TPEaesTbl
BO3MOJKHOCTSM YeJIOBeKa B M3YYeHHU TTyOMHHBIX MEXaHU3MOB IPH-
POIbl U TEM CaMbIM HaJIOKHJIa CBOETO POJa 3alpeT Ha pa3BUTHUE €ro
3HaHul 0 mpupoae. [losBrstomuecs ke B pe3ysibTaTe MCCIIeIOBaHHM
HECOOTBETCTBHUSA MEXIy MpPEICTaBICHUSIMH KBAaHTOBOW MEXaHUKH W
OMBITHBIMU JTAHHBIMU CTAHOBSATCS MapaJioKCaMd U K HUM JUOO MpH-
BBIKAIOT KaK K YeMY-TO HeM30eKHOMY, JIMOO MX HAYMHAIOT KaK-TO Jia-
TaTh, BBIABUTAs KaKhe-HUOYAb MCKYCCTBEHHBIE MPHUEMBbI THIA Tepe-
HOPMUPOBOK, KOTOPbIe HMYETro He OOBSCHSIOT, HO 3aTO MaTeMaruye-
CKH OTOJIBUTAIOT OTCYTCTBUE PEUICHUH B Ipyrue o0JiacTu.

IlosBneHne KBaHTOBOM MEXaHMKHA M €€ 000COOJIEHHE OT KJIaCCH-
Yeckod (PM3WKHU SBUIIOCH PE3YJILTATOM YMPOILIEHHBIX B3MJIAZO0B Kilac-
cUYecKol (PHM3MKK Ha CYIIHOCTh (PU3MYECKHUX SIBJICHUM, HX H7e-
anuzaiuu, MmetaduznuHocTd. HemoHumanue TOro 0OCTOSTENBHCTBA,
YTO KaKIOe sBJIeHHE Oorave ero MpeacTaBIeHHUs U YTO CYIHOCTHOE
MOHUMAaHUE KaXAOro SBJICHUS JOJIKHO HEMPEPbIBHO YTOUHSATHCS U
JONOHATECS. B KBaHTOBOIT MeXaHMKe cjejlaHa TMOMbITKA YaCTHYHO
WCTIPaBUTH 3TO MoJsiockeHue. OAHaKo, OTAESTUBIINCH OT KJIIACCUYEeCKON
MEXaHHMKH, KBAaHTOBasg MEXaHWKa TEM CaMbIM BOOOIIE OTKa3ajach OT
MOMNBITOK MPOHUKHOBEHUS! BO BHYTPEHHIOIO CYTh SIBJIGHUI, OT pac-
CMOTpEHHsI TITYOMHHBIX MEXaHU3MOB, OT pacCMOTPEHUS (OPM JIBHIXKE-
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HUsI MaTepuu Ha ee MIyOMHHBIX YPOBHSIX OpraHH3allM, TEM CaMbIM,
BIAB B ellle XyALUIMH Weallu3M, 3aMEeHUB TMHAMHUYEeCKUi moaxox ¢e-
HOMEHOJIOTHEH, a CYIIHOCTb SIBJIEHUH — MX BHEIIHUM OMHUCAHHUEM, OT-
Ka3aBIIHUCh OT CAaMOM MOCTaHOBKH 3aJaud — MOMBITAThCS MOHATH yCT-
POMCTBO sIBIEHMH MHKPOMHpPA M BO3BEAS TEM CaMbIM COOCTBEHHYIO
OrpaHUYEHHOCTDb B IIPUHLIMI.

3.3. Knaccuueckasi uHTepnpeTaLusa OCHOBHbIX MO-
NOXeHUN KBaHTOBOWU MeXaHUKU

Coornomenus Ilnanka

BriepBbie KBaHTOBbIE NIPE/ICTABIICHHS, B TOM YHCJIe KBAHTOBAS T0-
crostiHas h Ol BBenensl B 1900r. M.ITnaHkoM Kak pe3ysbTaT Uc-
ClIeIOBaHMs TEIUIOBOTO M3TyYeHHs yepHoro Tena. CyliecTBoBaBLIas B
TO BpeMsl TEOpHsi TEIUIOBOTO W3JIy4eHHsl, MOCTPOCHHAs Ha OCHOBE
KJTaCCHYECKOW 3JIeKTPOJMHAMUKN M CTaTUCTUYECKON (DU3MKH, TPUBO-
uia K 6eCCMBICIIEHHOMY pe3yJsbTaTy, COCTOSIBIIEMY B TOM, YTO Tel-
JoBoe (TepMOAMHAMUYECKOE) paBHOBECHE MEKAY M3TyYeHHEM U Be-
IIECTBOM HE MOJKET OBbITh JOCTUTHYTO, TaK KaK BCS SHEPrUsi paHO WIIN
MO3HO JOJDKHA MepeTH B uamydeHue. [1maHk paspermmn 3To mpoTH-
BOpEYHE U TMOJYYWJI pe3yJibTaT, MPEKPaCHO COMIACYIOIIUICS C OIbI-
TOM, TIPETNOJIOKUB, YTO CBET M BOOOIIE JJIEKTPOMArHUTHbBIE BOJIHBI
W3JTy4aloTCsl He HEeTIPEePhIBHO, a IOPLMSIMH SHEPTUM — KBAaHTaMH, TIPH-
4YeM DHEprus Takoro kBaHrta E mpornopruoHaibHa YyacToTe M3Iy4eHHs
Vv, T. €.

E=h,

YTO M €CTh, COOCTBEHHO, cooTHOIeHHe [lmanka.

Haubonee TouHoe 3HaueHue mnoctosHHOM Ilnanka h =
6,626196-10" JI-c 6bi1o nmomyueHo Ha ocHoBe dddekta Jhrozedco-
Ha, uccienoBanHoro B 1963 r., HO mpuOIKeHHOE 3HA4YeHUe ObLIO
W3BECTHO 3HAYMTENILHO paHee.
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Hcexons u3 vaen KBaHTOBaHMS SHEPrHH, BbIABUHYTOM [lnaHkoM,
Bop B 1913r. onybnuKoBall TEOPHUIO aTOMa, B3SB 32 OCHOBY IUIaHE-
TapHyI0 MoJiesb aToMa Pesepdopaa. B atoit Teopun bop nokasan, uro
CBOICTBA CMEKTpa M3JTy4alOIIero aroMa OOBSICHSIOTCS, €CJIU OIpejie-
JIMTh CBA3b MEXIY YacTOTOM W3JIy4eHHs M SHeprueil cralroHapHbIX
OpOWT B COOTBETCTBHH C BBIPOKECHUEM

hy = Ei — Ek,

rae Ei u Ex — sHeprum cBszeii anekTpoHa Ha i—ii W k—ii cTauuoHap-
HBIX OpOUTAX.

Bce npuBeneHHOE BBILIE MIMPOKO U ¢ BBICOKOW TOYHOCTBIO MOA-
TBEPAKIAEHO HKCIIEPUMEHTAIIBHO, MO3TOMY JOCTOBEPHOCTH MPUBEIEH-
HBIX COOTHOLIEHUI COMHEHUI HE BBI3bIBACT.

IIpuBeneHHas MPOMOPLMOHAIBHOCTE YAaCTOTHI M3JIyYEHHUS SHEp-
I'MU BCerja TPaKTOBAJIACh KaK CBUIIETENBCTBO OCOOBIX 3aKOHOB MMK-
POMUpA, MOCKOJbKY AJs1 OOBIYHBIX BPAaLIAIOLIMXCs TEN SHEeprus mpo-
MOpPLMOHAIbHA HE TMEPBOM CTEMEHW 4YacTOThI BPALLECHMSA, a KBaapaTy
4acTOThl. DTUM MOAYEPKMBATIACh PA3HULIA MEKAY KBAHTOBOW MEXaHU-
KO MUKpOMHpa M OOBIYHOM KJIacCHUECKOW MEXaHWKOW MaKpoMHpa.
OpnHako Ha caMoM Jiefie 3TO MPOTUBOpeUre Kaxyleecs.

B camom gene, U3 COOTHOIIEHUS SHEPTHH JUTS BPAIIAIOLIErOCs Te-
na

E = 2°mrv® = hy

roer —paanycC Bpall€Husd, HaXO04uM, 4YTO
h = 2n°mr®» = const,

U, CJI€J0BaTCJIbHO,

r]_Z / r22 =02 / 01,
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T.e. paanyc OpOMUTBHI IEKTPOHA HM3MEHsSeTcs OOpaTHO MPOTOPLMO-
HaJIbHO KOPHIO KBaJpaTHOMY M3 4acToThl oOpaiueHus. Ecnm Taxoe
COOTHOLIEHHE BBIMOJIIHAETCS, TO HHKAKOro MPOTHBOPEUHUS MEXAY
KJTACCUYECKOM M KBAaHTOBOM MEXaHHWKOW HET, HO 3aTO BO3HHMKAeT BO-
NpoC O MPUUYHMHAX MOJOOHOTO TIOBEACHHUS JIEKTPOHA.

HNmenHo i c:xumaeMoro rasa XapakTepHO MOCTOSHCTBO LIMPKY-
JSIUUM BpallaroLeiicsl MacChl, Tak »ke Kak W JUIs Macchl Bpalarouieics
KHUJIKOCTH!

I = 2xnrq01 = 27r50,,

HO TaK Kak
v = wr = 2aro,

TO CHPaBE/JIMBO CIIeyIoIee PABEHCTBO
12/ 2 =0,/ o1,

a 3TO W O3HA4aeT MPOIMOPIUOHAIBHOCTh MEXKIAY SHEpruei razoBoro
BUXPS U YaCTOTOM €ro BpalleHusl.

U3 u3nokeHHOro BBITEKAET, UTO TUIAHETApHAs MOJENlb aToMa,
npeanoxenHas Pesepdopaom B 1911r., Teopus koTopoit Obua paz-
pabortana bopom B 1913r., He oTpakaeT Bcex 0COOCHHOCTElN CTpoe-
HUs aToMa. OTo, B 0011eM-TO, 0ObIYHOE TMOJIOKEHHE IS JIIOOBIX MO-
JeNIbHBIX TIPE/ICTaBIICHHH, riacsiiee, YTo Besikas MOJeh OrpaHHuueHa
U HyXXJaeTcs B IMOCJIeI0BaTeIbHOM Pa3BUTHU, He ObLIo yuytreHo. Ha-
000pOT, MIaHeTapHas MOJIeJIb aToMa Obl1a (PAKTHUYECKH HIIeaJIu3UPO-
BaHa, YTO M MPUBEJIO K BO3HUKIIMM MPOTHBOPEHUAM MEXIY KIIACCH-
YECKOUM U KBAaHTOBOUM MEXaHHMKOM € JaJieKO UIYIIUMU MOCIEICTBUIMHU.
Hwuyero 3toro He Obu10 ObI, €ciiv Obl PU BO3HUKHOBEHUHW TTPOTHBOPE-
YUii MOJIHUMAJICSI BOMIPOC O HECOBEPIIEHCTBE UCXOJHON MOJENH U O
HEOOXOJIUMOCTH €€ TOCIIeI0BAaTeIbHOTO Pa3BUTHS.

Ecnu momycTuth, 4TO YCTPOWCTBO aTomMa OTpakaeT 0oJjiee TOUHO
He MjaHeTapHas MoOJieNb, a MOJeNb BUXpEBas, TO BOIMPOC O MPUpPOJIE
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cooTHouleHus IInanka pewaercs HecioxkHo. Ho Torna BHOBb BO3HM-
KaeT BOMpPOC O MPHUPOAE CXKMMAeMOro rasa, U3 KOTOPOTO COCTOMT
3NIeKTPOHHast 000JI0UKa, T. €. 0 pUpoe 3upa.

O Bosnax ae Bpoiins

B 1924r. ne bpoiinb BHICTYNHI C THUIOTE30i O TOM, YTO KOpMYyC-
KyJIIPHO-BOJTHOBOM Ayallu3M MpHUCYLl BceM 0e3 MCKIIIOUeHHs BUAaM
MaTepuH — IEKTPOHAaM, MPOTOHAM, aTOMa M T. A., PUUeM KOJIUYeCT-
BEHHBIE COOTHOLIEHUS MEXKIY BOJHOBBIMM M KOPITYCKYJISPHBIMHU
CBOWCTBaMHU YacTHL] Te K€, YTO M yCTaHOBJIEHHbIe paHee Ijs (OTo-
HOB. A MMEHHO, €ClIM YacThLa UMEeT SHepPruto £ u UMMysbe p, TO C
Heli CBsi3aHa BOJTHA, yacTtota koTopoid v = E/h, u nyiuna Bosset A = hjp,
rae h —nocrosinHas [1nanka.

Jns yacTuil He o4YeHb BbiCOKOW 3Hepruu A = himy, rne mu v —
Macca YacTHLBl U €€ CKOPOCTb COOTBETCTBEHHO. Takum oOpazom,
JUTMHA BOJIHBI A e bpoiins Tem MeHblue, yeM Oosible Macca YacTHLIBI
u ee ckopoctb. Hampumep, yactuue ¢ maccoit 1 r, aprkyuieiics
co ckopocteio 1 m/c, OGyaer cooTBeTcTBOBaThH BOJIHA Jje bpoitns ¢
4 = 10" A, uro nexur 3a npexenaMu I0CTYMHOH HabIIOAEHHIO 00-
JacTu.

B HacTosiliee Bpemst cumrTaeTcs, 4TO BOJIHBI A€ bpotiis oOHapy-
XKWJIMCH, OJIecTsIIe OATBepAMB ero npexackasanus. M B camom nerne,
OMBITHl MO IU(QPAKLUUHU BJIEKTPOHOB, HEHTPOHOB, aTOMOB M MOJIEKYJI
BOJIOPOJA, aTOMOB TeJiisl HEABYCMBICIEHHO MMOKAa3aJd COBMAaJeHUE
pe3yJbTaTOB C pacyeTaMH, BBITIOJIHEHHBIMH C y4eTOM BOJIH Jie bpoii-
n4. [IpaBnaa, He Bcrony.

Tak, B akcriepuMeHTax, nposeneHHbIX B 1926r. LltepHom, KHay-
apom, OctepmaHoM, HaOmonaitach audpakuus mydkoB He, He, Ha
noBepxHoctH LiF. Tunuunas nudpakuuoHHas KapTHHA BKJIOYaia B
ce0s 3epKalIbHO OTPasKEHHBIH My4YOK U ABa cabbIX OOKOBBIX ITU(paK-
LUMOHHBIX My4ka. OAHAKO yrKe 7151 CIeIYIOUIero 3a reiieM MHEPTHOTO
raza Ne cornactHo [10] qudpakius He obHapyxeHa. Bo Bcex mocie-
Ayromux o63opax mo AudpakLuy aTOMOB M MOJIEKYJI, Harmpumep, B
0030pe Pam3zes, ynomuHaercs Toiabko qudpaxuus Hp, He. Hakoner, B
coBpeMeHHOM 0030pe I'ynmana u Baxmana [10] ormeuaercsi, 4to 10
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MOCJIeTHETO BPEeMEHH MOJIEKYJIsipHast Audpakiys HabIoaamack To’b-
KO y JIETKHMX ra30B ¢ Maccoid M < 4my;, rae My — Macca aToMa BOAOpO-
Ja

B 1971r. nosiBunach pabora Bunbsimca, B KOTOpoOW MpHUBEICHBI
ceenenus o nudpaxiuu He Ha LiF noBosbHO BbicoKoro mopsiaka. O-
HAaKO JpyTUX aHAJIOTUYHBIX paboT B 0030pe ['ynMaHa Hert, a B pabote
BusbsiMca He yTBepKaaeTcs, UTO MAKCUMYMBI paccesiHus 00ycioBe-
HBI YTIPYTUM OJTHOKPATHBIM MPOLIECCOM THUMa TU(PaKLIKH.

Urto mpoucxomuT ¢ paccesHHeM MoJieKyd nmpu m > 4my? Okasza-
JIOCh, YTO CYLIECTBYET HECKOJIBbKO THIOB paccesHus — auddysHoe,
JIeTecTKOBOE W paaykHoe. M Bce Tpu Tuma paccesHUsl HE UMEIOT OT-
HOIIEHHUS K BOJIHOBBIM TpOLeccaM, CIIeAOBATeNIbHO, U K BOJIHAM Jie
Bpoiins.

JuddysHoe paccestue cBi3aHo ¢ ancopOLueil aTOMOB MM MoJie-
KyJI TOBEPXHOCTBIO KPUCTAJIJIA U SBIISIETCS HEYTPYTUM PacCessHUEM.

JlenectkoBoe paccesHue, BriepBbie HabOmonasiieecs Llamem B
1931r. ans mapoB MeTa/UIOB, a 3aTeM JJis UHEPTHhIX ra3oB Ne, Ar
CYIIECTBEHHO OTJHMYAeTCs OT 3epKaJbHOTO M OT AW(PPAKIHOHHOTO
paccesiHuid, HO OHO TaKKe CBA3aHO C HEYNpPYruMHU npoueccamu. B o6-
3ope ['yamaHa oTMeueHO, UYTO TEOpPEeTHYEeCKOEe PacCMOTPEHHE MeXxa-
HU3Ma JIENIECTKOBOTO PaccesiHUsl ¢ UCMOJIb30BAHUEM KBAHTOBBIX 3aKO-
HOB OKazajioch OesycrielmHbiM. Heo0X0MuMo OTMETUTh, UTO pacces-
Hue He mpuBoauT Kk AudpakuMOHHON KapTHHE B TOM K€ yCTaHOBKE,
rae paccesiuie Ar sBisieTCs JIeMeCTKOBBIM.

Panmy>xHoe paccesiHue XapakTepusyeTcs IByMs MaKCUMyMaMU WH-
TEHCUBHOCTH, TOJIO)KEHHE KOTOPBIX HE COBMAgaeT C TOJIOKEHUEM
3epKaIbHOTO WK AU(PaKIMOHHOro MakcuMyMoM. CornacHo 0030py
['yaMaHa BOZHMKHOBEHHE paly’KHOTO PacCesHHUS CBSI3aHO B KJlacCHue-
CKOM PacCMOTPEHHH C TEePUOJUYHOCTBIO MOTEHIHala MOBEPXHOCTH
kpuctamia. KBaHToBas MHTeprpeTauusi pagy>KHOTO paccesHusl CBO-
JOUTCS K MPEATNoNIoKEHHIO, YTO Ba HAOII0AaeMbIX paay>KHbIX MaKCH-
MyMa UHTEHCUBHOCTH SIBIISIOTCS OrHOaroleld MHOXKeCTBa AU paKiy-
OHHBIX MaKCHMMYMOB, KOTOpbI€ HE3aMeTHBI M3-3a CIaboro Mx paspe-
uieHus B omneitaX. OJHAKO 9TO MPEnAnojoXKeHue He JOKa3aHO MPSMbI-
MM SKCMIEPUMEHTaMHM, U K TOMY K€ CYIIECTBYIOT U ApYTHe UHTepIpe-
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TalUMM Pagy>KHbIX MaKCHMYMOB, HallpuMep, C MOMOILBIO OJHO- WIH
JBYKPaTHOIO CTOJIKHOBEHHS aTOMOB C TOBEPXHOCTHIO MULIEHHU.

CornacHo 0030py ['yamana nudpakiMoHHBbIC SBJICHHS HA TIO-
BEPXHOCTH METAJUIOB [0 CHUX MOp HaOIIOAAIMCh TOJBKO sl JIETKUX
ra3os, Harnpumep, uis He Ha Bosbdpame, onHako myukud He npu pac-
CeSIHUM Ha TOM e CTPYKType MPHUBOIWJIM TONBKO K KJIACCHYECKHUM
panyKHbIM dhdexTam.

Jms mMonexysn, coOCTBEHHBIN TeOMeTpUYecKHid pa3Mep KOTOPBIX
COOTBETCTBOBAJ JYIMHE BOJIHBI e bpoiins, Hanpumep, y 6ytana C4H;q,
ypaBHeHue Jie bpolins He mpoBepsas0och COBCEM.

Takum 00pa3oMm, M3 SKCHEPUMEHTOB CIIEAYET, YTO CIpaBeasiu-
BOCTb (opMyJbl ae bpoiins TBepmo ycTaHOBIEHa TOJBKO B Y3KOM
Juana3oHe Macc MUKpPOYaCTHIL.

JLA.Ilunuupia B pabdorte [10] nmokaszan, uto BosdHbl ae bpoins
MMEIOT B THAPOMEXAaHUKE aHAlIOI — TaK Ha3blBA€MYH BUXPEBYIO J0-
poxky Kapmana. Ilpn oOrexaHuu Ten MOTOKOM >KUAKOCTH WM rasa
Npy OMpelesieHHbIX YCJIOBUSAX HaOJII0JaeTcsi CaMONpOW3BOJILHOE W
neproanYecKkoe odpa3oBaHne BUXpel Ha MOBepXHOCTH Tena. OTrere-
HHUE BUXpEH OT Tesa sIB/IsieTcs MPUUMHOM BO3ZHUKHOBEHUS MepHoanye-
CKM MEHSIOLIEHCS CHITbI, MEPNEeHANKYIIPHON HampaBieHUIO MOTOKA.
YacroTta cpbiBa BUXpS OINpeaesseTcss OUeHb MPOCTON 3aBUCHMOCTBIO

v =0,2v/d

rae 0,2 —uuncno Crpyxansi; V — OTHOCHTENbHAsE CKOpOCTh Tena; d —
HEKOTOpas JTMHA, XapaKTepu3yIoIas pa3Mep Terna.

[lpuBeneHHasi 3aBUCUMOCTb CIpaBeIJIMBa B IIUPOKOM JHAra3oHe
yucen PeitHonbaca Re =vd/y, roe 4 —kuHemaTHyeckas BA3KOCTh Cpe-
b, TIPHUEM 10° < Re< 1C.

Io naumbiM Poxko [10], npu Reor 3,5-16 1o 10’ BuxpeoGpazo-
BaHHWE BHOBb BO300HOBIsieTcs. Takum oOpa3zoM, ¢ IBWKYLIMMCS B
cpeze TeJIOM CBA3aH HEKOTOPBIM BOJIHOBOW MpOLECC, aHATIOTMYHBIN
TOMY, KaK ¢ ABWXKYILIEHCS B Cpeae MUKPOYaCTHULIeH CBSI3aHbl BOJIHBI 1€
Bpoiins.
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JLA.IIIMmuupiHBIM paccuUTaHo, YTO eciu yuciio PeliHoibaca me-
usercs B uarepane ot 107 1o 1. To 1 Macca MUKpOUACTHLL, 1S KO-
TOPBIX MOXKET HaONIOAAaThCSl BOJHOBOM MPOLIECC, MOKET MEHSTbCS
mump B 10° pas. Ecin MHHHMANTBHOE 3HAYEHHE MACChl, IPEATIONONKHIM,
COOTBETCTBYET 3JIEKTPOHY, TO BEPXHHUH MNpenesl COCTaBUT TOJbKO 5
HYKJIOHHBIX Macc, a ¢ y4eTOM AaHHbIX Poxkko 3TOT npenen Bo3pacrtaer
1o 150-200nyknoHHbIX Macc. BHyTpH ke 3TOro MHTepBana CymiecT-
ByeT HEOOJIBLION HMHTEepBaJl Macc MHKPOUYACTHI, He 00JIaJaromux
BOJIHOBBIMH CBOMCTBaMH. 37€Chb, NMPaBa, ClIeAyeT clleslaTh OrOBOPKY:
BCE CKa3aHHOE OTHOCHTCS HE CTOJBbKO K COOCTBEHHO MaccaM MHUKpO-
YaCTHII, CKOJIBKO K MPOU3BEICHUIO 3TUX Macc Ha CKOPOCTh MUKpoYac-
THUL] B KOHKPETHBIX 3KCIIEPUMEHTaX, T. €. OJHHU U T€ K€ YacTuLpl Oy-
YT BeCTH ce0sl 0-pa3HOMY B 3aBUCMOCTH OT MX CKOPOCTH.

Otcrona cnenyer, uro npeasoxenue Jlyn ne bpoiins o Tom, uro
BCce Tesla 00J1aJat0T BOJIHOBBIMM CBOWCTBAMH, HEMPABOMEPHO M Mpes-
CTaBJIsieT cOOOM MOMBITKY pacnpOCTPaHEHHs 3a AOIMYCTUMbIE Npeaesbl
CBOMCTB, OOHapy>KEHHBIX B JIOBOJILHO Y3KOH 00JaCTH Macc U CKOpO-
cTeil. Bo-BTOpBIX, BHOBb MOJHMMAETCS BOIPOC O CYLIECTBOBAHWUH
Cpepbl, 3anoJHs;oLe BHYTPU- M MEXKATOMHOE [TPOCTPAHCTBO, U 00 ee
CBOICTBAxX, B YaCTHOCTH 00 ee KMHeMaTH4YecKOH BSA3KOCTH, T. €. BO-
Npoc O CYLIECTBOBAHWH 3(Upa U €ro CBOMCTBaX.

OtcyTcTBHE MM HaJaW4Me B MpHUpose 3(upa HUKAK He BBITEKAeT
W3 KBAaHTOBOM TEOpHHM, yTBepKIeHHE 00 OTCYTCTBMU cpelbl B Hee
BHeCEeHO W3BHe W3 CreuuanbHOH TEOPUH OTHOCHTENBHOCTH OiH-
wreiiHa. KBaHTOBOM MEeXaHMKOM 3TO MOJNIO)KEHHE BOCIIPUHATO KaK ca-
MO coboii pasymerorieecsi. A Takol mapaMeTp, Kak KMHeMaTtude-
CKasi BA3KOCTb, BPSA JIM MOXeET ObITh MPUMEHEH K TEPMUHY «phU3nye-
CKHMH BaKyyM», €ClTM KOHKPETHO HEe UMETh B BUJY >KMJKOCTb WU ras,
0 4eM, UCMONb3Yys armnapaT KBaHTOBOM MEXaHWKH, 10rafaTbCsi HEBO3-
MOJKHO.

Paznuua B mocraHoBke 3amauM, mpeasiokeHHoW ne bponem u
JILLA IIunuupiHbIM, 3aKITIOYAETCS B Pa3HULE MeXKAY (hDeHOMEHOJIOTHeH
W TUHAMHUKOMH.

Je bpoiine B 1924 . BbIABHHYN TMIIOTE3y O TOM, YTO BCE Teja
00J1a1at0T BOJIHOBBIMHM CBOMCTBaMH ()OTOHOB, HE MMesl B BUIY KaKue-



112 I'nasa 3.

00 KOHKpeTHble (hU3MYecKHe MPUUYUHBI I TaKOro «O0NalaHus».
IIpocTo mpeanonokuB BCEOOLUIHOCTh KBAaHTOBBIX 3aKOHOB, YTO CaMoO
no cebe sBisercs noctyiaTtoM. Hukakoro mMexaHu3Mma, NpOSCHSIO-
IIEro 3TO 0OCTOSATENBCTBO, BHYTPSHHUX CYLIHOCTEW MPUYMH TaKOTO
NpeNoIoKeHUs B pupoe ae bpoiinem He ObUTO BBIABUHYTO.

JLA.IlunuupiH ke BCKPbUT MEXAaHU3M SBJIEHHs, €ro CyIIHOCTb.
D10 cpa3zy ke ONpeleio Te OrpaHHUYeHUs], B MpeeiaX KOTOPbIX SIB-
JIeHWe UMeeT MecTo. BekpbiB MexanusMm sBienus, LLnnuipsiH Tem ca-
MBIM TTOCTaBHJI BOTIPOC M O COCTABJISIOIIMX 3TOTO MEXaHU3Ma, B 4acT-
HOCTH, O HEOOXOJUMOCTH CYIIECTBOBAHUS B MPUPOJE BHYTPU- U MEXK-
aTOMHOM cpe[ibl, YTO HMKAaK HEe MOIJIO BBITEKaThb M3 MpPEAJIOKEHHs Jie
Bpoitna. A cnexctBus, BbITeKalomue W3 (akTa CyIIECTBOBAaHHMS B
NPUPOJe TAKOW Cpelbl, BBIXOJS NaJeKo 3a Mpelesibl MOCTaHOBKU
TOJIBKO JAHHOTO BOTPOCA.

CymiecTByeT M elle OJWH CYIIECTBEHHBIH MOMEHT B KBaHTOBOM
MexaHuKke. M3BecTHO, UTO (OTOH MpelcTaBisieT COOON HEKOTOPBIN
MEepUOANYECKUI BOJHOBOM TMpouecc, ero cyimHocTb. [loatomy ans
HEro peajibHO CYLIECTBYET He TOJNBKO AU(PAKIMs, HO U HHTep(hepeH-
. MUKpoYacTUIBl caMu TI0 cebe He TMpeCTaBIIsIoT co0oi makera
BOJTH, OHM JIOKaJIM30BaHbl B MPOCTPAHCTBE (MHAaue Kak BOOOIe 00bsic-
HHUTh TOYEYHOCTh MHMKPOYACTHI] B KBaHTOBO MexaHuke?). [loatomy
JUTS HUX HaOJo/aach TOJIbKO TUdpakius, a uHTepdepeHins He oo-
HapykeHa. Jlaxke i SJIEKTPOHOB BO3MOYKHOCTh HMHTep(pEepeHLHH
BeCbMa COMHHUTEJIbHA, TaK KaK COOTBETCTBYIOIIUE SBJICHUS MOTYT WUH-
TepHPETUPOBAThCS CaMbIX Pa3IM4YHBIM oOpa3oMm. Hampumep, cratu-
CTUYECKH WM TOCPEACTBOM CO3/IaHMS YaCTHULAMH COIYTCTBYIOIINX
BOJIH WK Buxpeid Kapmana. Cama ke nudpaxiys sBiseTcs Mposiiie-
HHEM HE BOJHOBBIX CBOWMCTB YacTHI], @ BOJHOBBIX CBOWCTB B3aMMO-
JEWCTBYIOLIE C HAUMM Cpelibl, BOJIHOBBIX CBOWCTB B3aMMOJCHCTBHS
YaCTHLL C OKPY>KAIOIUMHU HX TeJlaMHu. A 9To OoJblias pa3HULA.

O ¢u3nyeckoii CynHOCTH BOJTHOBOH pyHKIHHA

B 1926r. aBctpuiickuii pusuk llpenunrep BbiBea cBOe 3HAMEHU-
TOE YpaBHEHHWE, OIMHUCHIBAIOIIEe M3MEHEHHsS BO BPEMEHH KBAHTOBBIX
00BEKTOB.
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3anuiuem BOJIHOBOE ypaBHeHHe ae bpoitns:

dy P
_ l// = O,
dx¥ K

rae y —BonHoBas ¢yHkuwms; 7 = h/2xn, a p —umMnynec, npudem
p=my, p?=nAV? = 2mE —u(r)].

31ecks M — Macca 4acTHIbI, KoJaeOmomleiics B CUI0BOM noJie, E —
NOJTHAst SHEPTHUsl YaCTHIIBI, a U(I) — ee MOTEeHIMaIbHAsl SHEPTUsl B 3TOM
oJie, 3aBUCsIIAs OT €€ MOJIOKEHUSI U 3HauYeHusl koopauHart . Toraa,
MOJICTaBUB HMITYJIbC YacTULbl B ypaBHeHWe ae bpois, nomydum
BoJIHOBOe ypaBHeHHe LlIpennnrepa:

Zn
At//—hT[E—u(r)] w=0.

Oneparop Jlannaca A yuuTeIBaeT Tpu MPOCTPAHCTBEHHBIX KOOp-
JUHATBI

d? d? d?

¢ g? dz

BonHoBomy ypaBnenwuto lllpenunrepa B NpuHLIMIIE yIOBIETBOPS-
eT nrobasi pyHKLMS, UMEIoLIast MPUPOY BOJHBI, PACHIPOCTPAHSIOIICH-
csl B MPOCTPaHCTBE KakoW-TuO0 Gpu3nveckoil BeJIMUMHEI, T. €.

r
y=ylot-—1I]
C

NpY YacToTe KoneOaHmii
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w=E-ur)/lh

NPU 3TOM CYIIHOCTh W-(QYHKUHMH KaK (PU3HMYECKOW BETUUUHBI MOXKET
OBITH caMOl pa3HOOOpa3HO#. DTa CYIIHOCTh HE MOXKET OBITh HEro-
CPe/ICTBEHHO YCTaHOBJEHa (DaKTOM YIOBJICTBOPEHUS YPaBHEHHIO
lIpenuHrepa TOYHO Tak ke, KaK M CYIIHOCTH JItoO0oM (uznveckoii Be-
JMYHMHBI HE MOXKET OBITh OJHO3HAYHO YCTAaHOBJICHa Ha OCHOBE YJIOB-
JIETBOPEHUs ee KakoMmy Obl TO HU OBIIIO (PU3NYECKOMY YpaBHEHHIO.
370 00YCIIOBIEHO TE€M, YTO OJIMHAKOBBIMU YPAaBHEHHUSIMHU OMHMCHIBAIOT-
Csl caMble pa3HOOOpa3HbIe MPOLECCHI.

B cBsA3u Tem, 4TO B KBaHTOBOI MeXaHHMKE HE paccCMaTpHBaeTCs
CTPYKTypa 3JIeKTpOHA M MPUpPOJIa BCEX €ro rnapaMeTpoB, TO COOTBET-
CTBEHHO HE MOXKET pacCMaTpHBaThCs M ACHCTBUTEIBHO HE paccMart-
pHBaeTCs MeXaHU3M, 0OeCIeUMBILUIA MOSBICHHE 3JIEKTPOHA B TOW HJIH
WHOM TOYKe MPOCTPAHCTBA B TOT WJIM MHOM MOMEHT BpemeHH. Ho mo-
CKOJIbKY TOBEJCHHE DJIEeKTPOHa BO BHYTPHATOMHOM TIPOCTPAHCTBE
TpeOyeT OnMcaHusi, OCTaeTCs JMUIb OJHMH IyTh — MOA00paTh HEKOTO-
pblii a0CTPaKTHBIM MaTeMATHUECKHI ammapart, KOTOpbIM ObIJIO Obl
yIOOHO TOJIB30BAThCS MPU PELIeHUH KOHKPETHBIX 3anad. Takoil ma-
TeMaTHYeCKHUil armapar v ObUT MoJ00paH: 3TO MaTeMaTUYeCKHi arma-
par TeopHur BEpPOSITHOCTEH.

Kak u3BecTHO, B HacTosIIee BpeMs MPHUHATA TPAKTOBKA KBaapara
w-OYHKIMM KaK TUIOTHOCTH BEPOSITHOCTH HAaXOXKIACHHS DJIEKTPOHA B
JAaHHOM TOYKe MpPOCTPAHCTBa BHYTPH aTtoMa. lakas TpakTOBKa B
NPUHLIMITE UTHOPUPYET (PU3HMKY Mpolecca U HUKAK He OOBACHSET, 1M0-
YeMy e, 0 KaKUM TPHUYMHAM BJIEKTPOH, UMEIOLINI TOUeUHbIe pas-
Mepbl, B KXI0H TOYKEe BHYTPUATOMHOTO MPOCTPAHCTBA MOSBISCTCS
UMEHHO C TaKOW BEpOSTHOCTBIO.

TpakTtoBka BOJIHOBOW (PYHKLIMM KaK IUIOTHOCTH BEpPOSTHOCTH
NPUHLMIHATBHO CHUMAaeT BOMPOC O CYTH BHYTPEHHEro YCTPOMCTB
aToMa W CcO3/1aeT BIieyaTeHHe O TOM, YTO HUKAKOrO BHYTPEHHErO Me-
XaHU3Ma, PeryJIMpyIOLIero MOJI0KeHWe JJIEKTPOHA B aToOMe, HET BO-
o6me. [1pu 3TOM make TakMe OCHOBOTOJIArarOIMe MOMEHTBI, KaK CTa-
MOHAPHOCTh OPOMT 3JIEKTPOHOB, HUKAKOTO OOBSICHEHUs HE TMOJTyva-
1oT. He cumnraThb ke 3a 00BsICHEHHEe CTALIMOHAPHOCTH MPEUIOKEHHYIO
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BopoM 3aMKHYTOCTE OpOMT WIIM LiesIoe YMCIIO BOJIH, YKJIaIbIBAFOIIMX-
cs Ha opOute! A mouemy, Hampumep, opOUTa He CTalMOHApHA, eCIIN
Ha Hell ykiaapiBaeTcs He uenoe yucio BonaH? [louemy Takas cuctema
HeycToiiunBa? YUeM ¢Gu3MUECcKH OTIMYAeTCs LeJ0€ YUCIO BOJIH OT He
LeJI0T0, MoYeMy IPU HE LIeJIOM YHCIIe BOJH OpOUTa CTAHOBUTCS HEyc-
ToitunBoi? Ha Bce 3T0 OTBeTa HeT.

HeoGxonumo 3ametuTh, uTO mone3HocTh ypaBHenus lllpe-
JMHTepa BOBCE HE CTaBUTCA IM0J] COMHEHHE. DTO ypaBHEHHE MO3BOJHU-
JI0 TIpe/icKa3aTh OOJIBIIOe YHCIIO SBJICHUH aTOMHOM (PU3MKH, BBIUMC-
JUTH HaOMoJaeMble XapaKTePUCTHUKH aTOMHBIX CUCTEM, B TOM 4HMCIIe
YPOBHHU 3HEPrUM aTOMOB, U3MEHEHHUE CIIEKTPOB aTOMOB IMOJ BIUSHH-
€M 3JIeKTPUYECKMX W MarHWTHBIX Moseid u T. m. Bee 3To roBopur o
TOoM, 4TO ypaBHeHue lllpeauHrepa peaqbHO OTpaykaeT MPUPOAHBIE
BHYTPHUATOMHbIE MPOLECChl M HAXOAWTCS B COrjacuu ¢ (U3MUECKOn
peanbHOCcThIO. HO (hmitocodckast TpakToBKa ero pelieHuil KpaiiHe He-
ynauHa. Ecnu BonHOBast pyHKIHMS — 3TO TOJNBKO «IIOTHOCTbH BEPOSIT-
HOCTH», TO HAU O KakOM BHYTPEHHEM MeXaHHW3Me, PerylupyroliuM
TMIOJIO’KEHHE DIIEKTPOHA B aTOMe, He MOXKET OBITh W peyH, TaKOro Me-
XaHU3Ma MPOCTO HET, U HU B 4eM pa30upaTbecsi He HAZO0, MOTOMY HYTO
3TO Bce paBHO Oecrione3Ho. Takas TpakToBKka aGCOMOTU3UPYET Halle
He3HaHWEe MUKPOMHpa W HaKJaAblBaeT OTPaHUUCHHs Ha MO3HABATENb-
HbIe BO3MOXKHOCTH 4enoBeka. [loaTomy, eciv mpuHMMAaTh BO BHUMa-
HUE PEJIATUBM3M, OTHOCUTEJILHOCTh HAIUMX 3HAHWMH, CIEAYeT MoMc-
KaTb IPyroil MyTh, TAKOH, KOTOPBIA MO3BOJIMI Obl Pa3BUBATHCS HALIUM
NPE/ICTaBICHUAM O CTPYKTYpe aroMa. A 3TO aBTOMAaTHYeCKH O3Hayar
HEOOXOIMMOCTh OTKa3a OT BEPOSTHOCTHOW TPAaKTOBKH BOJIHOBOM
hyHKIMY.

LlenecooOpa3HO BCIIOMHHTB, YTO HEKOTOPbIE UCCIEJOBATENN JaB-
HO 0OpaTuiM BHUMaHHWE Ha BO3MOXKHOCTb WHOM, HE BEPOSTHOCTHON
TPaKTOBKM BOJIHOBOM ¢yHKuuu. Eme B 1926T. cpasy nocne craTbu
Ulpenunrepa ManenyHrom Obu1o MokaszaHo, uTo ypasHeHnue Llpennn-
repa oTpaxkaeT co0oil cTalMOHapHBbIe MOTOKM Hekoel cpenbl. CooT-
BETCTBYIOIIME MPeoOpa3oBaHuUs MO3BOJISIOT MPEACTABUTh ypaBHEHHE
UlpenuHrepa B rugpoaMHaMuyueckoil ¢popme, B KOTOPOH BCE OCHOB-
HbIe MOMEHTBI KBAHTOBOI MOJIENIM aTOMa COXpaHeHbl. B cBoeit craTbe
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MapenyHr TOBOPUT O «THIPOJWHAMHKE KOHTHHYYyMa», OCTaBIIssl OT-
KPBITBIM BOTIPOC O MPHUPOJIE 3TOr0 KOHTHHYyMa. [Ipu 3TOM y Hero mo-
SBJISIFOTCS BCE THAPOMEXaHMUECKHE MapaMeTpbl 3TOr0 KOHTUHyYMa, B
TOM YHCJIe U MaccoBasi MIOTHOCTH [6],

Ha B0O3MOXHOCTbh TPakTOBKHM BOJHOBOW (DYHKIMM KaK MacCOBOM
TUIOTHOCTH BHYTpHaToMHOM cpenibl B 1940r. oOparun BHUMaHue Dj-
JUHTTOH. OH 3aMeTHJI, YTO «...00Jiee MocienoBaTebHbIM U CO3BYY-
HBIM JIyXy KBaHTOBOW MEXaHHUKH TOIXOIOM SIBJISETCS, BO3MOXKHO,
NPUMUCHIBAHME TUIOTHOCTH HEMOCPEICTBEHHO BOJHOBOM (PYHKLMH C
paclienieHMeM Mo HOMUHaJIbHO OECKOHEYHOMY BOJTHOBOMY (PPOHTY.
HnTerpupoBaHue 3TOi MIOTHOCTH MO BCEMY TPEXMEPHOMY MPOCTPaH-
CTBY Jajio Obl TOrja 3HaYeHWE MacChl YaCTHLBI, MPEACTaBICHHON
BOJIHOM WJTM BOJTHOBBIM Maketom [7; 11, c. 199].

Cama BO3MOKHOCTb TPAKTOBKH BOJIHOBOM (DYHKLUHMHM KaK Macco-
BOW TUIOTHOCTH 3aCTaBIIsSeT MOCTaBUTh BOIMPOC O TMPHUPOJE BHYTPH-
aTOMHOM cpesibl, 00 ee mapameTrpax, CTPYKType U HarpaBIeHUAX IBH-
JKEHHS TIOTOKOB, YTO HEM30E€KHO MPUBOAUT K HEOOXOTUMOCTH MOJTHO-
ro mepecMoTpa IUIaHeTapHOM MOIeNIM aToMa, He MpexyCMaTpUBaro-
Iieit BHyTpY aToMa HUKaKo# cpenpbl. Hamuume cpebl B CBOO ouepenb
MO3BOJIET MOCTABUTb BOMPOC O TMAPOMEXaHWYECKHUX CHJIaX BHYTPH
aToma, 0 MPUMEHUMOCTH TMIPOMEXaHUYe-CKUX 3aKOHOB, TMIpOMexa-
HUYECKHX MOENSX, O MHOTO TaKOM, O YeM IMpPH BEPOSTHOCTHBIX TPaK-
TOBKaX HE MOXKET U/TH U PeUH.

[TonobHass mpopaboTka Obla BBHITIOJIHEHA aBTOPOM HACTOSICH
paboThl, B pe3ynbTare yero ObIJIM CO3aHbl BUXPEBbIE MOEIH aTOMOB,
B KOTOPBIX MOYJIb BOJTHOBOH (PYHKILIMM MOTYUHIT TPAKTOBKY Kak Mac-
COBasl TJIOTHOCTb U B KOTOPBIX €CTECTBEHHOE OOBSCHEHHE HAlUIA BCe
NPUHLIUITBI KBAHTOBOM MEXaHUKH.

CooTHomenue HeonpeneaenHocteii I'efizendepra

Kak u3BecTHO, cooTHoIIeHHe HeomnpeneieHHocTel [ elizenOepra,
oTKpbIToe UM B 1927r. [2], ecTh dyHIaMEHTANIBHOE MOJOXKEHHE KBaH-
TOBOH TEOPUM. DTO COOTHOLIEHHE YTBEPKAAET, YTO HE CYLECTBYET
TAaKWX COCTOSIHUH (PU3NUECKON CHUCTEMBI, B KOTOPBIX JBE AMHAMHYE-
CKHe mepeMeHHble 4 U B MMEIOT BIOJHE ONpelelIeHHOEe 3HaueHHME,
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€CJIM 9T TIepEMEHHbBIC COMPSKEHBI IPYT C IPYroM B yXe IraMUJIBTO-
HOBa (popMau3Ma, T. €. €ClId STH MepPeMeHHbIe BEJIMYMHbBI, C OJTHON
CTOPOHBI, HE3aBUCHUMBI JIPYT OT APYTa, HO C APYTOi — CBSI3aHBI JPYT C
JIIPYroM oOImuM (QU3NYEeCKUM 3aKOHOM. HeTouHocTh B M3MepeHHsIX
NpY 5TOM CBfi3aHA HE C HECOBEPUICHCTBOM M3MEPHUTENILHONW TEXHHKH,
a ¢ OOBEKTHBHBIMHU CBOWMCTBAMHU HccienyemMoi cucteMbl. Konmuuect-
BeHHasi (OpPMYJIMPOBKA COOTHOIIIGHWE HEOIpe/le]IeHHOCTe TaKoBa:
NpoU3Be/IeHNe TOrPeIHOCTe KAHOHMYECKH COTPSIKEHHBIX BEJIMYMH
HEe MOXKET ObITh MO MOPSJIKY BEJTUYMH MeHbIIe nocTosiHHOM [Tnanka
h, T.e.

A AAB>1h = h/2n.

KanoHunuecku coOnpsbKeHHBIMU BEJIMUMHAMU  SIBJISIIOTCSI, HAIpU-
Mep, KOOPAWHATHI LIEHTpa MHEPLUN CUCTEMBI (], U COOTBETCTBYIOINAS
9TOW KOOpJAWHATE KOMITOHEHTAa UMITYJIbCA P,,; YTOJ TIOBOPOTA CHCTEMBI
BOKPYT HEKOTOPOM OCH 0, U MPOEKLUSI MOMEHT KOJIMYECTBA JIBHXKEHHUS
Ha 3Ty 0Cb |, 1 T. 1. COOTBETCTBEHHO

AQ,Ap,>h; Av,Al,>h.

To ke OTHOCUTCA K COOTHOLLEHHIO HEONPEAESEHHOCTeH KOOpau-
HaTbl ¥ UMITYJIbCA MUKPOYACTHULBI, & TAKXKE SHEPTUU U BPEMEHH:

A p. Ax>10/2; A p, Ay>12; A p, AZ> h/2; A EAt> h.

B nuteparype MOXKHO BBIAENUTH TPH YTBEPIKASHHS, OTHOCSILIHECS
K COOTHOLLUEHHUIO HeonpeneneHHocTel [ eiizenOepra:

1. CooTHolIeHHEe HEeOIpeeIeHHOCTEeH eCcTh CIIeACTBHE yCTPONCT-
Ba MPUPOABI, a HE CJIEACTBUE HECOBEPLICHCTBA U3MEPHUTENbHON TeX-
HUKH,

2. YKa3aHHbIE COOTHOIIECHHUS B IPUHLIMIE CIIPaBEUTUBBI IS BCEX
0e3 NCKIIIOUeHUs SIBJICHUH;
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3. B cBsi3u ¢ MaocThio nocTostHHOM [Tnanka h = 1,055-10° [k c
COOTHOILICHHE HEONpeIeNIeHHOCTeH CYIIeCTBEHHbIM 00pa3oM MposiB-
JIsIeTCs TOJIbKO B MUKPOMHUPE M HE NIPOSIBIISETCS MaKPOMHUPE.

Bce Tpu yTBepiKIeHHs HEBEPHBDI.

1. Ecniu B MHKpPO- U MakpoMUpe JJsl M3MEPEHHUs HCIOIb30BaTh
MUKPOYACTHLIbI, HAMIpUMep, OTOH, TO MpUMeHeHHe (OTOHA Ui W3-
MEpeHHs] B MUKPOMHPE OKa)KeT CYLIeCTBEHHOE BO3EHCTBUE HA U3Me-
psieMbIii 0OBEKT U3-3a X COM3MEPUMOCTH XOTs ObI 1o Macce. Ha mak-
poOOBEKT POTOH, KOHEUHO K€, HE OKaXKET CYLIECTBEHHOTO BO3/ICHCT-
BUSI M3-32 HECOM3MEPUMOCTH Macc. OIHaKO, eCiIH U1 U3MEPEHUs 10-
JIO)KEHHUsT MaKpOOOBeKTa MPUMEPUTh MOAOOHBIN e MaKpOOOBEKT, TO
3lIeCh TAKXKE CKAXKETCs COOTHOLIECHHE HeolpeielieHHOCTEeH, KOHEYHO,
NIPY 5TOM BEJIMYMHA, CTOSILAs B PABOW YacTH ypaBHEHUs, OyAeT yxke
He paBHa noctosHHO# [nanka, a OyaeT 3HaunTenbHO OoJibiie ee. [1o-
9TOMY, B TMpPHUHIMIIE, COOTHOLICHWE HEOMNpEIeTIeHHOCTeH MOXKET Cy-
[IECTBOBATh Be3/ie, Ha JIIOOOM YpOBHE OpraHU3ali MaTepuy W HUKa-
KO crieliu()MKN MUKPOMHpA B 3TOM BOIPOCE HET.

2. B ykazaHHBIX COOTHOILICHUSX HeomnpeeseHHocTH [ eiizendepra
B TIPaBOM YacTW HepaBeHCTBA CTOMT NocTosHHas [Tnanka h. OngHako,
noctosiHHas [lmanka h = 2gh — sto koadduumeHT mnponopimo-
HaJIbHOCTH B BBIPAKECHUU

E=hv,

rae E u v —sHeprus u yacrora poToHa COOTBETCTBEHHO, T. €. TIOCTO-
sHHAs h WMeeT SJIEKTPOMarHUTHYIO CYLIHOCTh M MOXET OTpaXkaTh
co00it LB crielupUKY 3JEKTPOMAarHUTHBIX sBJeHHH. OHAKO Hapsi-
Iy C 9JIEKTPOMArHUTHBIMM B3aUMOJIEHCTBUSIMHU OJIHUM U3 MapaMeTPOB
KOTOPBIX ABJSETCS MocTostHHas [lnaHka, B MpUpOe CYIIECTBYIOT, 1O
KpaiiHel Mepe, ele TpH Apyrux (GyHIaMEHTAIbHBIX B3aMMOIEUCTBUS
— siepHble ciabble, sepHble CHIIbHBIE W rpaBUTalMoHHble. [Tocnen-
HHE OTJIMYAIOTCS OT 3JIEKTPOMArHUTHOTO 0 SHEPTHH B3aUMOIENCT-
Bust Ha 37 (!) mopsikoB.

SnepHble B3aUMOJEHCTBUS Ka4eCTBEHHO M KOJMYECTBEHHO 3Ha-
YHUTEIBHO OTJIMYAIOTCS OT dJIeKTpoMarHeTusma. Kpome Toro, oHu
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UMEIOT COBCeM IPYTyio (pU3MYECKylO MPHPOAY, YeM 3SJIeKTpOMarHe-
Ti3M. ClieioBaTeslbHO, HET HUKAKOTO OCHOBAHHS CUUTATh TMOCTOSH-
Hyto [l1aHKka MoCTOSHHOM [T BCeX BUIOB B3aUMOJICHCTBHSI.

CooTHouieHue HeonpeaeneHHocTel [ 'elizeHOepra, B KOTOpoe BXO-
IUT mocTosiHHas [lnmaHka, MMeromas S1eKTPOMArHUTHYIO TPHPOY,
MO)KHO CUMTaTh CITPABEUIMBBIM TOJIBKO MPUMEHHUTEIIBHO K JJIEKTPO-
MarHUTHBIM M ONTHYECKUM H3MEPEHHSM, B KOTOPBIX HCIOIB3YIOTCS
9NIEKTPOMAarHUTHbBIE TIOJIS WM ONTHYECKOe M3JIydeHHe. DTO COOTHO-
IIEHWE HeJb3sl UCTIONb30BaTh, KOT/Ia B OCHOBY M3MEPEHHH MOJI0KEHbBI
HE DJICKTPOMAarHWTHbIE MPHUHIMIBL. B 3TO ciydae, mo-BuauMoOMmy,
MOYKHO COCTaBUTb HEPaBEHCTBO, aHAJIOTMYHOE COOTHOLICHHIO HEOI-
penenennocTH [ 'eiiseHOepra, HO B MPaBOW €ro YacTH yke He JOJDKHA
CTosITh MocTosiHHas [lnaHka, a MO/KHAa HAXOJWThCS WHAs BEIWYMHA,
XapakTepu3yiolias TOT BUJ MOJis, KOTOPbI MCMONB30BaH Il M3Me-
penus. Ecim aTo, Hampumep, rpaBUTalIMOHHOE TOJIe, TO CIpaBa OKa-
JKETCsl BEJIMYMHA, MOPSIIOK KOTOPO# OyneT OTIMYaThesi B MEHBILYIO
CTOpPOHY Ha Te ke 36 eauHML, T. €. Bce U3MEPEHHs MOTYT OBbITb B
NpUHLIMIE Ha 36 MOPSIKOB TOYHEe, YeM NPH U3MEPEHHH JIeKTpoMar-
HHUTHBIM CMIOCOOOM, TIOTOMY YTO BJIMSHHE U3MEPUTEIBHOrO prbopa B
9TOM clly4yae okakeTcs Ha 36 mopsiakoB crnabee. [IpaBaa, ecTh Heko-
TOpasi 0COOCHHOCTh B TPABUTALIMOHHBIX M3MEPEHMSX: HUKTO elle He
MPOBOJIWI TaKMX M3MEPEHHH Ha YPOBHE MHUKPOMHpA, OJJHAKO 3TO BO-
BCE HE O3HAuaeT MPUHLUMUMHUAIBHONW HEBO3MOXKHOCTH TaKUX H3Mepe-
HHUM.

Her Hukakoro ocHoBaHUs IojaraTh, YTO BCE€ KBAaHThl SHEPTUH,
(hopMBbl KOTOpOU yXe H3BECTHBI M, TeM Ooliee, KOTOpbIC ellle Hen3-
BECTHBI, MMEIOT 3JIeKTPOMArHuTHyI mpupory. HaoOopoT, KBaHTHI
SOEPHBIX CUJ M TPaBUTALMOHHBIX MOJIeH, €CIM TOJbKO OHM CYILLECT-
BYIOT, 00513aTeJIbHO JJOJDKHBI MIMETh HE 3JIEKTPOMArHUTHYIO MPUPOLY,
clefoBaTeNbHO, NOCTOsHHAs [InaHka Kak BeJMUYMHA, XapaKTepu3ylo-
1ias AJIEKTPOMAarHUTHbIE B3aMMOJIEHCTBHUS, HE JOJDKHA UMETh OTHO-
IIEHUs HU K SIEPHBIM B3aMMOAEHCTBUSAM, HU K rpaBUTalMu. TodHO
TaK K€, eclM M3MEepeHHs] KaKMX-TMOO MakpOoOOBEKTOB MPOBOIHTH C
MOMOILbIO, CKAKEM, CTPYH rasa, To TOrJa aHaJIoroM KBaHTa Oyne Be-
JIMYMHA, XapaKTepH3YIoIasi SHEPTHIO OHOW MOJIEKYJTbI rasa.
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W3 ckazanHOro ciemyer, 4To Ajsl TOYHbIX U3MEPEHHH, KaKk B Mak-
poMupe, Tak U B MUKPOMHMPE HY>KHO MPUMEHATH MoJisl, obsiafaroliee
KBaHTaMHU SHEPryuH, HECOM3MEPUMO MaJIbIMU MO CPaBHEHMIO C JHEp-
rUAMHU M3MepsieMbIX 00BbeKTOB. B MUKpoMupe A U3ydeHHs CBOWCTB
OTIEJbHBIX MUKPOOOBEKTOB HYXHO MPOBOJUTH MU3MEPEHHUS! HE JIEK-
TPOMAarHUTHBIM CIIOCOOOM, @ HHBIM, €CJIM HY>KHO MOBBILIATE TOYHOCTh
n3mepeHus. KakuM MMEHHO — Moka MOXeT ObITb U HEU3BECTHO, HO
Hen30€XKHO CYLIECTBYIOLMM WM, MO KpaiiHeH Mepe, BO3MOXKHBIM,
MOCKOJIBbKY /poOsieHre MaTepuu OecripenenbHO, €ClIM U B CaMOM Jiele
«...3JIEKTPOH TaK K€ HeHcUepraem, Kak 1 aToM».

3. B yTBepkaeHuH, 4TO COOTHOLIEHHE HEOMpelesIeHHOCTEeH eCThb
YCTPOWCTBO MPUPOABI, a HE CISACTBUE U3MEPEHUH, CKa3bIBaeTCs Mpo-
SBJIEHHE CBOEOOPa3HOro rOMOLEHTPU3MA, Jake COJIMIICH3MA, B COOT-
BETCTBUHU C KOTOPBIM MHUP CYILLECTBYET MOCTOJBKY, MOCKOJIbKY MbI 00
3TOM 3HaeM. 3]1eCb MOXXHO pPacCMOTPETh TaKKe HEKOTOPYIO aHallo-
THIO.

Ecnu B kakoi-TO 3/IEKTPHUUECKOI CETH €CTh HaIps)KeHUE WM OHO
TaM OTCYTCTBYET, TO 3TO HE 3aBHUCHUT OT TOTO, 3HaeM MbI 00 3TOM WJIH
He 3HaeM. J[J11 3TOro MoXkeT OKa3aTbCs CKOJIBKO YTOIHO MPHUYMH, HO
TOJIBKO HE HaJMyre Haulero 3HaHus o HeM. OT Toro, U3MepHUM JIM Mbl
3TO HamNpsDKEHWEe WM HET, U3MEHSATCS HallM 3HaHWsS O HaJU4Yuu WIH
OTCYTCTBMS 3TOTO HANpsDKEHHUS, HO CaMO 3TO HampsbkeHue OyneT cy-
LIECTBOBaTh B CETH MJIM OTCYTCTBOBAaTh TaM — COBEPILIEHHO HE 3aBH-
CHT OT (haKTa U3MEpPEHHUS.

Teopus n3mMepeHuit yuut: 4ToObl HE BHOCUTH B U3MEpseMble Be-
JIMYMHBI 3HAYMTESbHBIX MOTPEUIHOCTEH, HY>KHO MMETb HW3MEepUTElb-
HBIH TIpUOOp, BIMSHUE KOTOPOTO Ha Pe3yJIbTaThbl U3MEPEHUI He BbIXO-
JUT 3a AonmycTUMble npeaensl. Hanpumep, HanpshkeHWe B 3eKTpUYe-
CKOM LIeNM M3MEpPSAIOT BOJIBTMETPOM, KOTOPBIM BCeraa MCKaxaeT H3-
MepsieMoe HampsbKeHHe, eClid Coco0 M3MEepeHUs] He KOMIEHCALMOH-
HbIHA. YTOOBI 110 BO3MOXKHOCTH YMEHBIIUTh MOTPELIHOCTh U3MEPEeHHS,
HY’>KHO TIPUMEHSTH BBICOKOOMHBIE BOJBTMETPbI, OTOMpAIOLINe MUHH-
MYM 3HEPruM y UCTOYHHKA HanpspKeHus. YeM MeHblue 3Hepruu Oyaer
MOTPaYeHO Ha U3MEPEHHs], TEM MEeHbLIe OyAeT UCKaKEHO n3MepseMoe
HanpspkeHue. Bo Bcex ciydasx BOJIbTMETP JOJKEH ObITh TaKKMM, YTO-
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Obl BHOCMMasi UM TOTPEIIHOCTh ObliTa ObI MeHbIIe nomycTumoit. He-
YTO aHAJIOTMYHOE AOJKHO OBITh 00ECNEeueHO M MPH BBIMOJHEHUH U3-
MEpeHH MapamMeTpoB MHKPOYACTHLIBI B MHUKPOMHUPE — KOOPIHWHAT,
UMITyJIbCa, MOMEHTA UHEPLIMH, SHEPTHUH U T.1I.

Camoe JTIOOOMBITHOE, YTO AaX<e MPHU HE KOMIEHCALIMOHHBIX METO-
JaX H3MEpeHWH, €ClIi W3BECTHbl MapaMeTpbl CEeTH WM MapaMeTpsl
BOJITMETPA, TO BCEr/1a MOXKHO BBICUMTATh MO AAHHBIM MOAKIIOYEHHO-
ro K CeTH BOJIbTMETPA, KaKoe HamlpspKeHUe B CeTH OyAeT, €ciii BOJIbT-
MeTp yOpaTh, T. €. Mbl MOXEM TOYHO 3HATh HANPSDKEHUE B CETH B OT-
CYTCTBHE MU3MEPHUTEIbHON TEXHUKH, KOHEUHO, MOcie MPOBEACHUS U3-
MepeHuid. [Ip¥MeHUTeNbHO K SIBICHUSIM MHUKPOMHpA 3TO O3Hayaer,
YTO M3MepsieMblidi 00BEKT UMEeT U HEKMH MMITYJIbC, U HEKYIO KOOPIH-
HaTy, KOTOpbIE TOXKE CYLIECTBOBAIM, HO KOTOpbIe 3aTeM ObLIM HCKa-
JKeHbl M3MepeHusMU. M ecir Mbl XOTUM MPOBECTH TOYHBIE H3MeEpe-
HHS, TO JIOJDKHBI T103a00THTBCS O HOBBIX M3MEPUTEIIBHBIX CPE/ICTBAX,
KOTOpbIE NCKAa3HWIM Obl pe3yIbTaThl U3MEPEHUH TOJIBKO B JJOMYCTUMBIX
npejenax.

CooTHouleHue HeonpeaeiaeHHocTel [elizeHOepra sBiser coboii
npuMep abCoIOTH3Ma JOCTUTHYTHIX 3HAHWH, B JAHHOM cltydae abco-
JFOTU3Ma KBAaHTOBOM AJIEKTPOMAarHUTHOW KapTHHBI PU3HUYECKUX sIBIIE-
HUI1 MUKpoMupa. M3 cyliecTBYIOMX TPAaKTOBOK COOTHOLLEHHS HEOTl-
penesneHHocTH ['eii3eHOepra MpsMo BBITEKAeT, YTO SIBJICHUS CYILECT-
BYIOT JIMLIb [OCTOJIbKY, MOCKOJIbKY OHM MMEIOT OTPa)KeHHs B HALLIKX
rosoBax. Eciiu nepBoe nosokeHue ecTb NpeHeOpeKEHUE PesTUBU3-
MOM HalllMX 3HaHWH, aOCOJIIOTU3aLMs TOCTUTHYTOrO YPOBHSI 3HAHWH,
TO BTOPOE —3TO YUCTEHLINI UACATIU3M.

Yo ke kacaeTcs abCOMOTU3aUUU JOCTUTHYTOTO YPOBHSI, TO C I10-
3ULIMI peNATUBU3MA CJieq0Bano Obl MOMHHUTE O TOM, YTO 3HaHUs Oy-
IyT HapaluBaThes, a, MOCKOIbKY MPOHUKHOBEHHUIO B TITyOMHBI MaTe-
pyM mpenena He CYLIECTBYET, TO, AK€ MCIIOBEAYs KBAHTOBYIO KOH-
LENLMIO, BCerna MOXKHO HafIesAThCs HAa OTKPBITHE HOBBIX, Oosiee Men-
KHX KBaHTOB MHOM, HEXEJM 3JIEKTPOMAarHUTHasl, MPUPOIbl U, TAKUM
o0Opa3om, Ha JanbHellIee MPOABMKEHHE BIIIyOb MaTepHu.
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Jnppakunsa yacTun

Kak m3BecTHO, A pakiys BOJIH €CTh ABJIEeHHe, Ha0moaaeMoe npu
MPOXOXKIEHUH BOJH MUMO Kpas npensaTcTBHs. CyThb SIBI€HHS 3aKITIO-
yaeTcs B TOM, YTO TOCJIe HEMPO3pavyHoro AJs BOJH MPENsITCTBUS BOJI-
HBI OTTMOAIOTCS B CTOPOHY TeHH. BOsHBI Kak Obl OrMOAIOT MpPensTCT-
Bue. Eciin mocTaBuTh 3a Mpens|TCTBUEM 5KpaH, TO BOJIHBI HA HEM 00-
pasyloT M paKkUMOHHYIO KapTHHY, B KOTOPOi HabMIOAal0TCs CBETIIbIe
M TEMHbIE M0JIOCHI, PACCTOSHHUS MEXAY KOTOPbIMHU ONPEAENstOTCS
JUIMHOW BOJIHBI M pa3MepamMu 1ueseld UM OTBepCTHUH, uepe3 KOTOopble
npoxoasT BosiHbl. OHON U3 0coOeHHOCTeH AN(PAKLIMOHHON KapTHHBI
ABJIIETCS TO, YTO OHA CBOMCTBEHHA BCEM BH/IaM BOJIH HE3aBUCHUMO OT
uX (U3UUECKON TIPUPOIBI.

[TocTpouth nUdpakUMOHHYIO KapTHMHY MOXKHO, OMHUpasch Ha Tak
HasbiBaeMblid npuHUMN [ rolireHca-@Openens. CornacHo 3TOMy MpPHH-
LIy MOXKHO K&Ky TOUKY MPOCTPAHCTBA, KOTOPOM NOCTHUIia BOJI-
Ha, paccMaTpuBaTh KaK MCTOYHMK BTOpPUYHbIX BOJIH. IlosTomy, Ha-
npuMep, NOCTaBUB Ha MyTH BOJIH 9KPaH C MallbiM OTBEpCTHEM (Iua-
METp OTBEPCTHs JOJDKEH OBbITh COM3MEPUM C JUTMHOW BOJIHBI), TOJY-
YUM B 3TOM OTBEPCTHH KaK Obl HICTOYHMK BTOPUYHBIX BOJIH, OT KOTO-
poro pacrnpocTpaHsiercst cepuyeckasl BoJHa. DTO BTOpHUHas chepu-
yeckasi BOJIHA [10NaaeT B 00J1acTb reOMeTpUIecKol TeHH, oOpa3ys Ha
BTOPOM He TIPO3PavHOM KpaHe TU(PPaKLIMOHHYIO KapTHHY.

Ecnu nmMeetcst s3kpaH ¢ ABYMs MajbIMU LIEJSIMH WJIA OTBEPCTHS-
MU, Ha MX BBIXOJI€ BOJHBI HAKJIAJAbIBAIOTCS APYT HA Apyra U B pe3yJib-
Tare MHTepQEepeHLMH BOJH JAIOT uepenyloliyecs B TMPOCTPAHCTBE
MaKCUMyMbl 1 MHUHUMYMbI OCBELLIEHHOCTH — aMIUIUTYAbl Pe3yJbTH-
pyroLel BOJNHBI C IUIAaBHBIMU MEpPeX0oAaMH OT OJAHOr0 MaKCHMMyMma K
apyromy. C yBelMUeHHEM 4HMClia Liefieil MaKCUMYMBbI CTaHOBSITCs 00-
ne y3kuMu. [1pu GoTbLIOM KOJIMUECTBE PaBHOOTCTOSLIMX Liesed (au-
(pakuMOHHAs pelleTKa) MOJIy4aloTcsl Pe3KO pas3jeieHHble Harpasiie-
HUS B3aUMHOTO YCHUJICHUS BOJIH.

ITpunuun I'tolireHca-@peHenst NO3BOJIAET ¢ BHICOKOM TOUHOCTBIO
paccuuTaTh AWQPPAKIMOHHYIO KapTHUHY, €CIM HM3BECTHBI MapameTpsl
BOJIH, pa3Mepbl Ielel W paccTOSHUS MeXAy 3kpaHamu. OpgHako u3
3TOro MpUHLMIA HE BBITEKAeT MpUpoAa camoro sieineHus. B camom
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Jesne, MoveMy, Ha KakOM OCHOBAaHMU KaXKIYIO TOYKY MPOCTPaHCTBA
MO>KHO TPUHMMATh 32 UCTOYHWUK BTOPUYHBIX BOJH? UTO 3TO 3a BTO-
puuHble BoiHbI? Kya B TakoM ciiyudae eBaeTcsi nepBuyHas BojHa? B
YeM CYILEeCTBO Mpolecca Mepexoja MepBUYHOW BOJHBI BO BTOPHY-
Hyt0? Hu o uem Ttakom npuniumn [oiirenca-®dpeHenss He TOBOPHT.
Takum oOpa3om, TaHHBIA NMPUHLMI €CTh He OOBSCHEHHWE SBJICHHS, a
BCErO JIMIIb TM0JIe3HbI, HO YUCTO MaTeMaTh4eckuii (reoMeTpryecKuii)
npyeM, MO3BOJISIOIIMNA XOPOILIO PacCUMTaTh SIBJIEHUE, HO HUKAaK He
MOHSATh €0 BHYTPEHHIOIO CYLIIHOCTb.

OpHako MOHATH (PU3UUECKYIO CYTh AU(PAKLMK BOJIH, BEPOSTHO,
HE CJIMIIKOM CJIOJKHO. B camoM aerne, A 3TOro AOCTaTOYHO BCIOM-
HWTB, YTO BCSKas BOJHA B KaXIOW eAMHHILE 00bemMa HeceT ompene-
JICHHYIO DHEPrHIO, BBIPAKEHHYIO B BHJAE KaKOro-iudo HampsuKeHHs
cpedbl — MO0 B BUIE NaBJIeHMs, Kak 3TO ObIBaeT B 3BYKOBOM BOJIHE,
100 B MIee JOMOTHUTEIBLHOrO MPHUPALIEeHHs MOTEHIMATBHON 3Hep-
T'MU cpelbl, Kak 3TO ObIBaeT B BOJIHAX HA TMOBEPXHOCTH JKUIKOCTH,
HaXoJsIIeHCs B MOJie TSHKECTH, MO0 B BUAE MPHUPALLEHHs DJIEKTPO-
MarHUTHOM 3HEPruM Kak MpHUpalleHUH 3JeKTPUYECKOH WM MarHWT-
HOW HampsbkeHHocTel uin obenx BMecte. Eciiu Takoro mpupanieHus
HanpsDKEHUs cpellbl HeT, TO HeT M BoJH. COOCTBEHHO, Takoe Mpupa-
LIeHWE HaMpsDKEHUs cpelbl U o0ecrneyrBaeT MPOXOXKACHUE BOJIHBI U3
OJIHOW TOYKHM MpOCTpaHCTBa B Apyryto. IlosTtomy, nmoka ecte Hempo-
3pa4yHoOEe BEUIECTBO, 3TO NIPUPALICHUE 3HEPIUM HE MOXKET paclpocTpa-
HSTbCS B OOKOBBbIE CTOPOHBI, HO, KOT/IA JIyY BBIPHIBAETCS 3a Mpeaesibl
OOKOBOTO MPEMATCTBUS, BBIXOAUT U3 OTBEPCTHS DKpaHa, TO M30BITOK
HanpsLDKEHHOCTH cpelibl, He KOMIIEHCUPYEMBbIH ¢ OOKOBBIX CTOPOH IO-
JOOOHOH e HampsKeHHOCTBIO, 3aCTaBiIseT BOJIHY CMELIAThCs B CTO-
poHy TeHH. B aTOM UM 3akmouaercs uzndeckas cyTb sIBIEHHS, HUKO-
UM 00pa3oM He MPOTHUBOCTOANIAS COACPKAHHIO U OykBe OOBIYHOMN
ki1accudeckoi ¢usuku. Ilpocto B kiaccuueckoit ¢usurke He ObLIO
NPUHATO MOJOOHBIE SBJICHUS pacCMaTpUBaTh MPUMEHHUTENILHO K Ma-
oMy o0bpemy. A 3psi!

Hnoe neno, korma paccmarpuBaetcs audpakuus yactun. [lo
BHELIHEMY CBOEMY MpPOSBICHUIO 3TO SBJIEHHE OYEHb MOXO0XKe Ha Ju-
¢pakpio cBeta. OIHAKO 3TO SBJICHHWE KaueCTBEHHO MHOoe. B camom
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Jesie, OTTOrO YTO YacTHLA MPOJIETaeT PAIOM C HENpo3payHbIM dKpa-
HOM, B HEl caMOW HUYEro He NOKHO MeHsThbes. [Ipupona B3anmo-
JeHCTBUS JIeTsIIEeHd YacTHLIbl U SKpaHa HUKEM He BCKpBITA, HO 3aTO
HaiineH 3¢ QeKTUBHBIM MeTon pacueTa AU(PaKUUOHHOW KapTHHBI,
Oonuparolleics Ha peacTaBieHus Ae bpoiis o «BojHax MaTepUu».

B cootBercTBHM ¢ npencTaBneHusiMu ae bpoitns cBobonHOe nBU-
JKEHWE YacTHLBl MOXHO TIPEACTaBUTh KaK IJIOCKYIO MOHO-
XpOMaTHUYECKyI0 BOJIHY, JUIMHA BOJIHBI TIPU 3TOM OOpaTHO TMpo-
MOPLMOHAIbHA Macce M CKOPOCTH YacTHLbl. PacueTsl, BbINOJTHEHHbIE
B COOTBETCTBUHU C 3TMMH MOJIO)KEHUSAMH, TIOATBEPHKAAIOTCA dKCIEpH-
MEHTaMH, U OCHOBHbIE FT€OMETPHUUECKHE 3aKOHOMEPHOCTH AU pakmun
YacTHLl HUYEM He OTIMYAIOTCS OT 3aKOHOMEpHOCTei mudpakuuu
BOJTH.

[IpuHsATO cuuTaTh, YTO sBIEHME OUPPaKUMU MHUKpPOYACTHUL] MOJ-
TBEPXKAAeT ONHO W3 IJIaBHBIX MMOJIOKEHUH KBAHTOBOW MEXaHHWKHU O
KOPITYCKYJISIPHO-BOJTHOBOM JyajM3Me€ MMKpPOYacTHL U YTO 3TO SBJIe-
HUE HE MOXKET HAlTHU O0bACHEHHUs B Kilaccuueckoi ¢uzuke. OnHaKo,
paccmatpuBas AM(PaAKIMIO YacTHIl He KaK MaTeMaTHYecKyro 3aKOHO-
MEpHOCTB, a KaK (PU3NUEecKOe SBJICHUE, TPUXOIUTCS TOCTABUTh HEKO-
TOpBIE BOIPOCHI, HA KOTOPbIE HE TOJIBKO Kjaccuyeckas (u3uka B cy-
LIECTBYIOLIEM BHUJ€, HO U KBAaHTOBas MEXaHWKa HE MOTYT JaTh YETKO-
ro OTBeTa.

Ecnu wactyia — 310 BOJIHA MaTepuH, TO O KaKOH UMEHHO MaTepUH
WAET pedb, UTO SBJIAETCS MaTepUanbHON OCHOBOH TOI BOJIHBI, KOTO-
past mposiBisieT ceOs kak yactuia? KakoBa mpupona HamnpskeHHOCTH
eIMHMIBI 00beMa ToW caMoil MaTepuH, KoTopasi 00pasyeT 3Ty BOJIHY?
Ecnun wactuna — «rakeT BOJIH, TO U BCSL €€ DHEPIrHs COCPeAOTOYEHa B
3TOM <«IaKeTe», KakoBa e TOr/Aa MpUpoAa B3aWMOJEHCTBHUS 3TOrO
«I1aKeTa» co CTEeHKOH JKpaHa, W3-3a KOTOPOM MUKpOYacTHLA, PO
9KpaH, 3aTeM OTKJIOHAETCS B CTOPOHY «TeHu»? Uem yaepikuBaeTcs
«TaKeT BOJH» B 00beMe YacTHLbl M TIOYeMy OH He pacchinaercs? Ka-
KOBa TMPHUpOJIa <«TeHepalu» BOJH B 3TOM makTte? Yro, coGCTBEHHO,
3acTaBJIET ATOT «IakeT» oOpa3oBbiBaThecs? UTo obecreunBaeT cra-
OWJILHOCTB BO BpPEeMEHHM 3TOro <«aketra»? Ha Bce 3T Bompoca HU Cy-



Yem oT/IMYAETCS KBAHTOBASI MEXaHHKA OT KJIACCHUYECKOM? 125

HIeCTBYIOLIAs Kiaccuueckas (pU3NKa, HU KBAaHTOBAas MEXaHHWKa OTBeTa
JIaTh HE MOTYT.

KBaHTOBas MexaHuka He criocoOHa Jake B MPUHIIMIE J1aTh Bpa-
3YMUTEJIbHbII OTBET HAa MOCTABJIEHHbIE BOMPOCHI, TAK KaK OHA OpPUH-
IMTNHAIIEHO HE paccMaTpUBaeT MPUPOAY SBJICHHH, KOTOpble OHa OMH-
ChIBaeT. 3a UCKIIIOUEHHEeM MPUMHUTHUBHOM TUIaHETapHOW MOJAENTH aToMa
Pezepdopna, koropas Obuia npennoxkeHa M eme B 1911r., TBOpIb!
KBaHTOBOW MEXaHWKH He MPeaJIoKWIA HUYero JAPYroro, B TOM HHWCIe
HE TIPeITIONKHUIN HUKAKUX (U3UUECKUX MOJIesIe MUKPOUYACTHI, MOJIe-
neit pU3NYecKrX B3aUMOJCHUCTBUI U SIBJICHUM, OrPaHUYMBASChH JIUIIIb
(heHOMeHOJIOTHEl — BHEIIHUM OIUCAaHWEM SIBJICHHIN. SIBJIeHHE ke Ju-
(hpakiMu MHKpOYACTHI], TEM HE MEHee, SBJISETCS HEIUIOXHUM TMoJieM
JIeSITeIbHOCTHU JJIs1 BBISBIICHUSI OCOOEHHOCTEH CTPOSHUSI MUKPOMHUpA.

B otnnume ot nudpakuuu BoOJH, IAe cpena, B KOTOPOW pacmpo-
CTpaHsIeTCS BOJIHA, HETMOCPEJICTBEHHO TpHIIeraeT K CTeHKe Hempo-
3payHOro KaHajla, 4acTHIla He TpHjeraeT K CTeHKaM KaHalla BIUIOT-
Hyto. CrieioBaTeNbHO, JUIst 00ecreYeHNs B3aUMO/ICHCTBUS YaCTHIIbI CO
CTEeHKOW KaHaja HeoOXoAuMa HeKas MpOMEXYyTOYHas cpefa, depes
KOTOPYIO OCYIIECTBIISIETCS B3aUMOIEHCTBHE YaCTHIIBI C 9TOW CTEHKOM.
Takum oOpasom, siBiieHue U paKkii MUKPOUYACTHI] HETIOCPEICTBEH-
HO YKa3bIBaeT Ha HEOOXOIMMOCTh CYIIIECTBOBAHUS TaKOW cpefibl, a 00
9TOM cpene — 3dupe HUT/Ie B KBAHTOBOW MEXaHWKE HE CKa3aHO HHYe-
ro. PaccmoTpeHue ke siBneHus Tudpakii MUKPOUYACTHIL C TIO3ULIUN
CYILECTBOBaHUs B MpUpoje 3(rpa COBEPIICHHO MO-MHOMY TNpe/CTaB-
JseT BClo mpobiiemy. Torna BO3HHMKaeT HEOOXOIUMOCTb PaccMOTpe-
HUSI CBOMCTB MOTPAHUYHOTO cJ0s 3(hUpa, HAXOASLIETOCS MEXIy 4ac-
TULIEW U CTEHKOH KaHaja, pacrpeieseHusl B HeM JaBJICHUl, BOZHUKAET
BOMPOC O CTPYKType camMOd MHKpO4YacTHllpl, 00 ee 3dupoauHamu-
YECKUX TMapamMeTpax, rpaJieHTax CKOpPOCTeH W rpaJMeHTax NaBJeHHH
Ha BHEIIHEH MOBEPXHOCTH MHUKPOYACTHUIIbl, O TOM, HE SIBJISIFOTCS JIU
BOJIHBI J1e bpoiiis Ha caMoM Jiesie MPUCOeMHEHHBIMU K YAaCTULE BOJI-
Hamu KapmaHa, IMpoKo M3BECTHBIMH B THIPO- M Ta30BOM MEXaHUKE U
T. M.

Kak nokazano B pa6ore JI.A.Illunuipina [10], Bce 3akoHOMEpHO-
CTH TIOBEJICHUSI MUKPOYACTHIL MOTYT OBbITh OOBSICHEHbI OTHOCHUTEIHLHO
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MPOCTO, ECJIA TPENTONIOKUATh HATMYNEe B MUPOBOM MPOCTPAHCTBE Cpe-
Il — 3(dupa, 32 UCKIIIOYEHHUEM TOTO OOCTOSATENBCTBA, UTO MOJAO0OHBIC
BOJIHBI MOTYT 0Opa30BBIBATHCS B CPABHUTEJIHLHO Y3KOM JHMAaNa3oHe
yucen PeliHonbaca (COOTHOIIEHMS, CBS3BIBAIOIIMX Pa3MeEpP YaCTHIIbI,
€e CKOPOCTb M BSI3KOCTh CPE[Ibl), @ 3TO O3HAYaeT, YTO JajeKOo He Mpu
BCEX CKOPOCTAX W Maccax 4YacTHilbl OyayT o0jaiaTh BOJHOBBIMHU
CBOMCTBAMU U UYTO CaMO TOHSATHE «KOPITYCKYJISIPHO-BOJHOBOTO Jiya-
JIN3Ma» OTHIOAb HE SIBJISIETCS BCEOOIINM, KaK 3TO yTBEep KIaeTcsl KBaH-
TOBOM MEXaHUKOM.

Hcxons u3 U3nokeHHOTo, MOXKET OBbITh MpejcTaBiIeHa U MPUpPoa
T paKkIy MUKPOYACTHUIL. OHA UMEeT He BOJIHOBYIO MPUPOAY, a MpH-
POy B3aMMOZEWCTBHA JIeTsIel B KaHaje YacTHIIbl cO CTEHKaMH Ka-
HaJla Yepe3 MPOMEXKYTOUYHYIO cpeay — a¢up. B rpaaueHTHOM croe
3(upa OKOJIO CTEHOK KaHaja JaBjieHHWe 3¢upa MOHMKAeTCs, a MpH
BBIXO/I€ YaCTHIbl U3 KaHaa OHa OTKIIOHSETCS B CTOPOHY yYMEHBIIeH-
HOTO JaBlieHus 3dupa, T.e. B CTOPOHY reomerpuueckod TeHu. [lomy-
yaroniascs ke 3aTeM Ha Helmpo3payHoM JIJIs YacTHI] SKpaHe KapTHHA,
CXOJIHas MO BUAY ¢ MHTep(EpEHIIMOHHON KapTHHOM, HAa caMOM Jelie
€CTh KapTWHa CTaTHUCTUYecKas, B KOTOPOW MaKCUMYMBbI OCBEIIEHHO-
CTH O3HAYAlOT, YTO HA 3TH YYaCTKH 3KpaHa IMOMaJio YacTHIl OOJIbIIIe,
yeM B cocefHue obnactu. [Ipu 3TOM Ha pacrnpenesieHue MaKCUMYyMOB
Ha JKpaHe CyIIeCTBEHHOE BIIMSHHE OKa3bIBAIOT M MPHCOSIMHEHHbIE K
MUKpoUacTHIiaM BUXpH 3¢upa — BoaHbl KapmaHa.

Ecnu Obl B siBNIeHUN AM(paKIIMU MUKPOYACTHI] peaIbHO UMENH Obl
MECTO TO K€ caMoe SIBJICHUE, YTO U B AU(paKIMU BOJH, TO B Pe3yJib-
TaTe CIIOXKEHUS BOJHOBBIX MaKETOB MHUKPOUYACTHI] HEOOXOAMMO BO3-
HUKJIa Obl aHHUTWIIALIAS MUKPOYACTHI, YTO HEeU30€KHO COMPOBOKIA-
7ochk Obl CUIIBHEHIIMMU SHEPTreTHUUECKUMU SIBJICHUSMHM Ha 3KpaHax.
Opnako Huvero momoOHoro He mpoucxoawt. CiemoBaTensHO, sBIe-
Hue nudpakuu MUKPOYACTHUI] €CTh BCETO JIIIb SBJICHHE CTaTUCTUYEC-
CKOe, KOTopoe B OyAylIieM MOXXHO OyAeT OOBSICHUThH MOJIHOCThIO, HO
JIMIIL B TOM CJIy4ae, €clii K ero paccCMOTPEHHIO OyIyT MpPHUBJICYCHBI
MPEJICTaBICHUS] O MUPOBOM Cpefie, 3aMoTHAIONIe TPOCTPAaHCTBO. A B
STOM Cily4ae BCe OOBbIYHBbIC TPEICTABJICHUS KJIACCUYeCKOW (U3MKH
BIIOJIHE MOJKHO MCITOJIb30BaTh JJIs1 OOBSACHEHUS BCEX OCOOEHHOCTEM,
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KOTOPBIMH COIMPOBOXKIAETCS 3TO MHTEPECHEHIIee U CI0KHOE SBIICHUE
(hU3MKK MUKpOMUDA.

Boieoowt

1. KaHToBas MexaHHWKa Kak CIOCOO OMHMCaHUS SBJICHUH MHUKpPO-
MHUpa BO3HHKJIA B pe3yibTaTe MPOTHUBOPEUMH, BBISBICHHBIX MPHU TO-
MBITKAX OOBSACHEHMs HOBBIX SIBIEGHHWI COCOOaMU CTapbIX MPeacTaB-
neHuid. Pazpenienue npoTuBOpevnidi OBUTIO JIOCTUTHYTO HE 3a cueT
BHYTPEHHEH CTPYKTYpHl, a IIyTeM BBOAA COOTBETCTBYIOLIMX MOCTYJa-
TOB W HOBBIX METO/IOB MaTeMaTuueckoro onucanus. [Ipuurnamu mo-
SIBIIEHHs] KBAHTOBOM MEXaHHWKH SBWJIMCh MeTau3nueckas orpaHU4eH-
HOCTh KJIACCHUYECKUX MpejcTarieHuit kona 1910 — Hayana 2010 BB.
0 CyTH (DM3MYECKUX SBJICHH, Ueanu3alys MaTepUalibHBIX CTPYKTYP
U SIBJICHHH, B IEPBYIO o4epe/ib, Mojielieit adupa v aToma.

2. KBanroBas MexaHWKa HOCHT TIOCTYJIATUBHBIN xapakTep. B ee
OCHOBAaHWM HAaXOJATCs MOCTYJaThl, BbIABUHYThIE B pa3HOE BpeMs pas-
JMYHBIMM MCCIIEAOBATEIsIMA B CBSI3M  BO3ZHUKIIMMH TMapagoKCaMH.
OTHM TOCTyJIaTaM HETpaBOMEPHO TpHIaH BCEOOIIMIA XapakTep, pac-
NpPOCTPaHSAIOUIMK UX JeHCTBUs Ha BCe SBJICHUs MPUPOIbl Oe3 UCKIIIO-
YeHHS.

3. BeruncnuresnbHble METOIbI KBAHTOBOM MEXaHWKH OKa3alliCh BO
MHOTHX Clly4asX BeCbMa IMOJI€3HbIMM, C MX MOMOLLBI PELIeHbl MHO-
rue npukiaaHble 3agaun. OnHako ¢unocodckas ee OCHOBA, OPUEHTH-
poBaHHas Ha WIHOPUPOBAHME CKPBITBIX ()OPM IBIKSHHS MaTepuH,
WUTHOPHPOBAaHHE BHYTPEHHUX MEXaHM3MOB (PU3MYECKMX SBICHHH, yT-
BepyKAaloLIas HEeOoNpeAeJeHHOCTh KaK MPUHLMIT YCTPOMCTBA MHKPO-
00BEKTOB U MX MOBEICHMS, SBJISETCS JIOXKHOMH, OrpaHUYMBAIOLLEH MO-
3HaBaTeJIbHbIE BO3MOXKHOCTH UYeJIOBEKA U MO3TOMY peakLoHHOM. [1o-
9TOMY KBaHTOBas MEXaHHKa B CYLIECTBYIOLIEM BHJIE HE MOXKeET ObITb
OCHOBOH Ul MOCTPOEHUs (PU3HUECKOH TEOpHH, OTpaxkarollell 3aKo-
HOMEPHOCTH peaibHOro (PU3NUeCcKOro MHupa.
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4. B oTavumMe OT KJIacCH4YeCKOM MEXaHWKU KBAaHTOBas MeXaHUKa
He OOBSACHSET SBJIEHHH, MOCKOJIbKY HE BCKPBIBAET MX BHYTPEHHIOIO
CYUIHOCTb, a JIMIIb OMMCHIBACT 3TH SIBJIEHUsS. TeM caMbiM KBaHTOBas
MeXaHHMKa SBJISETCS SIPKO BhIPAKEHHOH (PEHOMEHOIOrMUeCKON TEOpH-
ell.

5. KpaHroBas MexaHWka oKa3ajlach HECOCOOHOW OOBICHUTH
MHOTHE CBOIMCTBA MHUKPOMHpA, HApUMep, CTPYKTYPY MHUKPOUYACTHL,
NpUpPOAY NIEKTPUUECKOrO W JIPYyTUX 3apsioB, MPUPOLY CMMHA, Mar-
HUTHOTO MOMEHTa M JPYIMX BaXKHBIX MapaMeTpoOB MHUKPOOOBEKTOB.
KBaHTOBass MexaHMKa He B COCTOSHWHU BBIIBUTb BHYTPEHHHE MeXa-
HU3MBI SIBJICHUM.

6. KBaHToBas MexaHHKa, OTKa3aBUIMCh OT PACCMOTpeHUs puznde-
CKOM CYLIHOCTH SBJICHUH, CBOAMT (DU3HKY, KaUECTBEHHYIO CTOPOHY
SBJICHUH K MaTeMaTuKe, OMMCHIBAIOUICH JIMIIb BHEIUHIOIO CTOPOHY
aBiaeHUd. [Ipn 3TOM B HEKOTOpBIX Cly4asX PELICHMs] OKa3bIBArOTCA
HEKOPPEKTHBIMH, BO3HUKAIOT MapafioKChl, KOTOPbIE pa3peluatoTcs uc-
KYyCCTBEHHBIMM MAaTEeMaTHYECKUMH TpPHEMaMH THIIA «I€PEeHOPMHPO-
BOK».

7. YTBepKAEHHWE O TOM, 4YTO B MMKPOMHpPE HMEIOTCSl MPHUH-
LUUMHAANBHO OTJIMYHbIE OT MUKPOMHpA KBaHTOBBIE 3aKOHbBI, HEBEPHO,
TaK KaK BCe KBAHTOBbIE SIBIICHUsS 0€3 MCKIIOUEHHs MOTYT MHTEpIpe-
TUPOBATHCS C MO3UIMIH OOBIYHON KITaCCUUECKOW MEXaHWKH, €CITU TPH-
BJIeYb MPEICTABJICHUS! O CYLIECTBOBAHUM B MPUPOJAE MUPOBOM Cpelbl
— adupa, 3aMoJHAOLIET0 BHYTPUATOMHOE U MEKaTOMHOE MpOCTpaH-
CTBO.
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MnaBa 4. K nonoxeHuo B HEKOTOPbIX 06-
NlacTAX COBpeMEeHHON (hU3UKH

4.1. K nonoxeHuto B aTOMHOW U saepHon pusunke

B 20 B. ¢u3uka aToMa, aTOMHOTO siipa M BJIEMEHTAPHBIX YacTHI]
BeIlleCTBa JIBUHYJIAach BIIEpe]l CEMUMMIBHBIMM IIaramMu. Bo BTOpOoM
JecATHIeTHH Oblla TpeUioyKeHa TUIaHeTapHas MOJellb aToMa, JiaHa
ero TeopHs, OOBICHEH CIIEKTP M3IIyYeHHUs] aTOMa BOIOPOAA, 00BICHE-
HBI XMMHUUYECKHe B3aUMOJAEHCTBUS HEKOTOPBIX Mosekyl. B 20 roapt
Obua pa3paboTaHa KBaHTOBasi MEXaHUKA, U Ha €e OCHOBE PacCUUTaHbI
SHEPrvM 3JIEKTPOHOB B CJIOXKHBIX aToMax, JaHO OOBSCHEHHE JeicT-
BUIO BHELIHMX 3JI€KTPUYECKMX W MArHUTHBIX TIOJISH Ha aTtoMm, ycTa-
HOBJICHBI YHCJIa 3alOJIHCHHUSI DJICKTPOHHBIX O0OJIOUEK B CIIOXKHBIX
aToMax, ornpeessioLHe NePUoOAUNYHOCTh CBOMCTB AnieMeHTOB. Ha oc-
HOBE KBaHTOBOM MexaHWkH B 30 rosibl ObUTH MCCIIEIOBaHbI CBOKWCTBA
CBSI3aHHBIX aTOMOB, BXOASIIMX B COCTaB MOJIEKYJ M KpHUCTansioB. B
40-¢ roabl ObLT OTKPHIT MapaMarHUTHBIH PE30HAHC, MO3BOJISIOLIMIA
Y3ydaTh pasjidyHble CBSI3M aTOMOB C OKpy»Karowled cpenod. Janb-
Helilllee pa3BUTHE aTOMHON (PU3MKHM HA OCHOBE KBAHTOBOW MEXaHWKH
MO3BOJIMJIO MPHUCTYMHUTh K U3YYEHHIO U3JIyYCHUI aTOMOB B LIMPOKOM
JMana3oHe W3MEHEHUI SHEpruii, a Talkke K NeTAIbHOMY H3YYSHHIO
BCEX XapaKTepHCTHK COCTOSHUHM aTOMOB, BKJIOYas TUIOTHOCTb pac-
npesiesieHnsl 3JIeKTPOHHOTO 3apsja dJIEKTPOHHOro objlaka BHYTPH
aToma 1 MHoroe jipyroe [1].

[TonyueHHble pe3ynbTaThl AETAJBHOTO HMCCIIEOBAHHUS CTPOSHHUS
aTOMOB HAlLINTM CaMoe LIMPOKOe MPUMEHEHHE He TOJIbKO BO MHOTHX
paznenax (U3MKH, HO U B XUMHH, acTpOpU3MUKE U JPYrUX 00JIacTAX
HaykH. Takum 00pa3oMm, HaJMLO IpoMaJHOE MPHKIAJHOE 3HAUYCHHE
KBAaHTOBOM TEOPHH aTOMa, MOJIHOCTBIO OMpaBIaBIlel ceOs ¢ Hay4YHOH
W TMpUKIagHOM cTOpoHbI. [loaTOMY co3maeTcs BreyaT/ieHHE Kak O
NPaBUJIBHOCTH METO/IOJIOTMU KBAHTOBOWM TEOPHUH aroMa, Tak U O TeX
BO3MOJKHOCTSIX, KOTOpbIE TO3BOJIAT B JaJbHEHIIEM TMOMydaTh HOBBIE
BayKHbIE pe3ysbTaThl. OTHAKO 5TO HEBEPHO.
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KBaHTOBasi Teopusi aToma He pacKkpbiBaeT (PU3NUECKOM CYIIHOCTH
BHYTPHATOMHBIX TPOLIECCOB, a JMLIb OMHCHIBACT UX, MPUYEM OIUCHI-
BaeT MOBEPXHOCTHO M OYeHb He MonHO. Hemonumanue Quznueckoit
CYUIHOCTH BHYTPHATOMHBIX MPOLIECCOB PE3KO OrPaHUYMBAET BO3MOXK-
HOCTh M3YY€HHMs M HCIOJb30BaHMS B TPUKIAIHBIX LENSX CBOMCTB
aToMOB M MoJiekysl. OnHaKo BMeECTO BBIICHEHHs (u3mueckoil cyTu
BHYTPHATOMHBIX SIBJICHHI aTOMHasi u3uKa NPOA0IDKAST UITH IO ITy-
TH MaTeMaTH3alliK, BHEIIHET0 MaTeMaTHYeCKOro, a ele K TOMY ke
BEPOSTHOCTHOTO OINMCAHWS BHYTPUATOMHBIX MPOLIECCOB, YTO PE3KO
o0efHseT pe3ynbTaThl uccienoBaHuid. HecomHeHHas Moje3HOCTb Mo-
nenu atoma Pesepdopaa (kcraTH, movemy-To 3Ty MOAEb YacTo Ha-
3bIBAIOT OOpoBckOM, XoTs bop numb ykpacun mojaens Pesepdopnaa
CBOMMH TMOCTYJIaTaMH) TOATBEP)KIAETCS BCEM OINBITOM pPa3BUTHS
atomHoi ¢usuku B 20 B. Ho, TeM He MeHee, 3TO BCcero JIMlb MO/IEIb,
npuyueM MOJIeNIb BeCbMa OrpaHHWYeHHasi, ¥ pacCUMTHIBATh Ha TO, UTO
BCE SIBJIEHUS aTOMHOM (PU3MKH ¢ ee moMolIpio OyayT oObsICHEHBI, He
TPUXOMTCS.

Uro sxe He 00BSCHEHO CeroJIHs C TTIOMOIIBIO MJIaHETAPHON MOJIENH
aToMa, 4ero >ke He XBaTaeT B NMOHMMAaHMM aTOMHBIX MPOLIECCOB U K
KaKUM TMOCJICICTBUAM /15 TPAKTUKH 3TO MOXKET MPUBECTH?

He xBartaet o4yens MHororo. Ilpexxae Bcero, HepoctaeT ¢usnue-
CKOM CYILIIHOCTH BCEX TEX NOHATHUW M KATErOpUH, KOTOPBIMM aTOMHas
(u3nka moBcegHEBHO omepupyeT. UTo Takoe ieKTpUUECKUil 3apsin,
KakoBa ero cytb? KakoBa cyTb marHutHoro Mmomenta? Uem obecre-
YMBAETCS CTAMOHAPHOCTH OpOUT anekTpoHa? Uem obecneunBaeTcs
MOCTOSIHCTBO <«BEPOSTHOCTH TOSBIICHUS SJIEKTPOHA» B KaXKIOW TOUKE
BHYTpUaTOMHOro mpoctpaHctBa? I[louemy B cTaOWibHBIX aToMax
9JIEKTPOHOB POBHO CTOJBKO, CKOJIBKO MPOTOHOB B siApax? B uem cym-
HOCTb BaH-mep-BaajbCcOBBIX CHII, KOTJa 3JIEKTPUYECKH HEHTpasbHbIe
MOJIEKYJIbI IOYEMY-TO MPUTITUBAIOTCS APYT K APYry?

[TonHOCTBIO MOHM3UPOBAHHBIN Ta3 Yepe3 HEKOTOpoe BpeMsl cTa-
HOBHUTCSI CHOBa HeWTpabHbIM. OTKy/1a B3SIMCh 31eKTpoHBI? CBOOOI-
HBII 3JIEKTPOH B CBOOOJHOM BaKyyMe M 3JIEKTPOH B 3JIEKTPOHHON
000J104YKe aToMa, HaXOASIUMICSA B KAUeCTBEHHO MHBIX YCJIOBHUSAX, 3TO
OJTHO M TO ke WU HeT? Uem obecrieunBaeTcsl OJIMHAKOBOCTh Mapa-
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METPOB 3JIEKTPOHOB, HAXOJAUIMXCS Ha Pa3HbIX OpOUTaX B aroMax?
[To106HBIX BOMPOCOB MOYKHO 3a/1aTh JIECSITKH, HO UX HUKTO HE CTABUT,
cama WX MOCTAaHOBKA CUMTAETCS HETAKTUYHOM, BEPOSITHO, M3-3a TOTO,
YTO COBpPEeMEHHas aTOMHas (pU3KKa He TOJIbKO He MOYKET Ha HUX OTBe-
TUTb, HO JI&Ke HE 3HAET, KaK MOJAONTH K UX PEllIeHHIO.

A Mexay TeM, HEMOHMUMaHWe (HU3MYECKON CYyTH aTOMHBIX MpO-
LIECCOB HAYMHAET MCTHTh HEBO3MOXKHOCTBIO BBIPaOOTAaTh MOAXOA K
PELICHUIO BHOBb BO3HUKIIHMX MPUKIIAJHBIX MPOOIIEM.

JIna npuMepa MOXKHO MPUBECTH KaTaju3, T. €. U3MEHEHHe CKOpO-
CTH XUMHYECKHX PEakiHii B MPUCYTCTBHUHM TPEThUX BEILIECTB — KaTa-
JIU3aTOPOB, BCTYMAIOUIMX B MPOMEXYTOYHbIE XHMHUYECKHE B3aH-
MOJICHCTBUSI C pearupyrolliMy BellecTBaMU, HO BOCCTaHABJIMBAIO-
UIMXCS MOCTe KaXKI0T0 [UKJIa MPOMEKYTOUHBIX B3aUMOIEHCTBHIA.

HsBecTHO, uTo Oonee 98% Bcex HOBBIX BEILIECTB CO3AAETCA C IMO-
MOLIBIO TEX WJIM WHBIX KaTanu3aropoB. MHOrHe peakiuu 0e3 KaTtaiu-
3aTOpPOB BOOOIIE HE MOTYT MPOTEKATh, IS JPYTUX CKOPOCTH XUMHYE-
CKHX peaKkUHi YBEJTUYMBAIOTCS C MOMOIILIO KaTalu3aTOPOB B ThICSYH
pa3. be3 karanuza coBpemeHHas XWUMHs Obuia ObI MPAKTUYECKU He-
Bo3MoxHa. [lo Teopuu kartanmuza co3iaHbl Thicsu TpyaoB. Ho Bcex
X OOBEJAUHSET MPAKTUUECKH IMOJHOE HEMOHWMAaHHWEe CaMOro Mexa-
HU3Ma KaTanuza. A 6e3 9Toro BhIOOp cocTaBa KaTaau3aTOPOB JJIs Ofl-
pellesieHHON peakuu SBIseTcs OUeHb CJIOKHOM MpobieMoit, pernae-
MOW MOKa, MIaBHbIM 00pa3oM, SMITUPUUECKUM My TEM.

CylecTByeT, HalpuMep, TEOpHUs KaTalusa, CBA3bIBAKOINAs KaTo-
JIMYECKHE CBOMCTBA BEIECTB C COOTBETCTBYIOINUMU (opMaMu TO-
BEPXHOCTEH MOJIEKYJl KaTaJMUeCKOro W Pearrpyroliux BellecTB, TakK
CKa3aTh, MyaHCOHOB ¥ MaTpuIl. Ho BBIACHAETCS, UTO B OJTHUX CITydasix
Mo j00HbIe MMOBEPXHOCTH MPUTATUBAIOTCS, B JAPYIMX Clydasx OTTa-
KHUBAIOTCSl, B TPETHUX, OCTAIOTCS HEWTpanbHbIMU. [louemy? kBaHTOBas
TEOpHst aToMa HUYEro ckasaTh 00 3TOM HE MOXKET. DTO W MOHSTHO.
Ucksrouns ¢ nomonipio CrienuaibHON TEOpUHU OTHOCHTENBHOCTH U3
paccMOTpeHus cpelly, 3aroJHSIOIYI0 BHYTPU- M MEKATOMHOE Mpo-
CTPaHCTBO, CBels Bce K (DEHOMEHOJIOTHH, JIBE OCHOBOIOJATaroline
HayKH — KBaHTOBas MexaHuka U CrienipajibHasi TeOpHst OTHOCUTEJTbHO-
CTH — MPECEKJIH B CAMOM 3apO/IbIlIe JIFOObIE MOMBITKH BCKPBITh (pU3H-
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YeCKHil MeXaHW3M B3aUMOJCHCTBHMSA MOJEKyn M atomoB. Hy, komy,
HarpuMep, MOKEeT TPUHTH B TOJIOBY MBICIIb paccMaTpUBaTh CBOWCTBA
MOrPAaHUYHOTO CJIosl pearupyrowmux Mosekyn? Kakum obpasom, naxe
B MPHUHLMIE, MOXKET BO3HUKHYTb M€ O BEKTOPHBIX CBOMCTBAax IO-
BEPXHOCTEH MOJIEKYJT M O TPaIMeHTHBIX TeUEHHs CPe/ibl MeXKIy HUMH,
€CIIM TaKoi cpeibl B Mpupoae He cymecTByer? Takas naes MpUHLM-
NMUaJbHO BO3HUKHYTh HE MOJXKET, TaK Kak Cpedbl HET, a eCTb JIMILIb
Wzest 0 TOM, UTO <I10Jie — OCOOBIH BUA MaTepum». A caMo 3TO MOHATHE
HE COAEP)KUT M He MOXET colep)KaTh, HUKAKOW MoJie3HOi nHpopma-
1M, KOTOPYIO MOKHO MCIMOJIB30BaTh JAJISl BHISICHEHUs] MEXaHU3Ma Ka-
Tanu3a.

A Kak ke Torza MOXKHO pa3o0parbcs ¢ CyThbIO XUMHYECKHX Tpe-
BpalleHUIl B KUBOHM NMpUPOJE, B KOTOPOH KaTalu3 UrpaeT BedyLLylO
poib? A TaMm 5TH peakLUWu COMPOBOKAAIOTCS elle U TaK Ha3bIBaeMbl-
MM OMOTIONSAMHU, O KOTOPBIX COBPEMEHHasi HayKa TOJbKO M MOXKET CKa-
3aTh, YTO: @) 3TO BBIIYMKH M TaKUX MoJiel HeT BooOLue; 0) Gromnoss —
9TO XOPOLLIO HaM M3BECTHbIE JJIEKTPUUECKHe W MarHuTHbIe nond. [lo
KpaiiHeli Mepe, Tak BbIpa3suiics OJIMH M3 BEAYLIHX B 00JaCTH TEOPETH-
Yeckol (pU3MKM akaleMHUKoB. Tak 4To ke, 3TH MO He CYLIECTBYIOT,
WM OHW HaM XOpouio u3BecTHbI? M kak 06e3 HUX WM ¢ HUMH pa3o-
OpaTbes, YTO ke MPOUCXOAUT B XUMHUUECKHUX IpoLieccax KHUBBIX opra-
HU3MOB?

Takum 00pa3oM, KBAHTOBO-MEXaHUUECKOM TEOPHH aToMa CeroaHs
YK€ SIBHO HEIOCTATOYHO IS PELleHHs HOBBIX MPUKIAJHBIX U OYEHb
HACYUIHBIX MPOOIIeM.

[MocmoTpuM, Kak obcTosT Aena B saepHOM ¢usuke. B saepHoit
¢u3nke — pasgene (U3MKK, MOCBALIEHHOM H3YYEHHIO CTPYKTYpbI
aTOMHOTO spa, NPOLECCOB PaJMOAKTUBHOIO pachaja U MeXaHM3Ma
SAEPHBIX PEaKLMUH, TakkKe DOCTUTHYTHI BIEYATISIOIME ycrexu. B
TEOpHHU siAepHas Qu3KKa u3ydyaeT npodsieMbl CTPOEHHS aTOMHOTO sif-
pa, npobiembl paJuoaKTUBHOCTU U pacnaja sjep, Uccieayer saep-
HbIE PEaKLMH C YaCTHLAMU Pa3IMYHOTO YPOBHS SHEPTHid, B3aUMOJIEH-
CTBHE HEMTPOHOB C BEIIECTBOM, M3yYaeT MEXaHH3M B3aMMOICHUCTBHUS
CIIOJKHBIX 7iep ApYr ¢ APYroM, B3aMMOJEHCTBUS saep ¢ (oTOHaMU U
3NIEKTPOHAMHU W MHOTOe Apyroe. [l npoBeneHns HEOOXOAUMBIX JKC-
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MEePUMEHTOB CO3JIaH LIeJIbIii apceHall OYeHb CIIOKHBIX SKCMEPHUMEH-
TaJIbHBIX CPEICTB — YCKOpHUTEeJel 3apspKeHHBIX YacTHI, JAETEKTOPOB
SAOEPHBIX M3TyYEHUH, peruCTPUPYIOLIMX NPOIYKTHI SIIEPHBIX peaKLHii
u MHoroe apyroe. [IpuknanHoe 3HaueHue aaepHON (PU3MKK OTPOMHO,
ee MpaKTUUecKne MPHUIOKEHHUs (paHTaCTUYeCKHe pa3HOOOpa3HbI — OT
STAEPHOTO OPY>KUS U SAEPHON PHEPreTHKH 110 TUarHOCTUKH U Teparuu
B MenuuuHe. KaxkeTces, 4To elie Hy>KHO OT TaKOW MOLIHOM, pa3BeTB-
JIEHHOW W TJIyOOKOW HayKd, B KOTOPOH pa3BUTO BCe — M TEOpHs, H
npakThka? Oka3blBaeTCsl, Hy’)KHO O4€Hb MHOTOE.

B obnactu Teopun oT simepHO GU3MKM KAYT, MPEkKAE BCEro, Bbl-
SICHEHHsl OCHOB CTPOSHHS MAaTePUU U OTKPHITHS HOBBIX 3aKOHOB MPH-
ponbl. B oGmact mpakTUKM OT sAepHOM (PUM3MKHM KAYT perieHus
9HepreTuueckol mpodieMsl Mpu odecrneyeHnH IKOI0OruYecKOoi YUCTo-
Thl U BBICOKOW CTeneHW 0e30MacHOCTH, HampuMep, MyTeM HCIOJIb30-
BaHWU TEPMOSICPHBIX WM WHBIX PEaKUii, TTOCKOJIBKY CYIIECTBYIO-
1Ifie SHepreTHYecKne yCcTaHOBKH, a Takke ADC, oKa3alnch, MATKO
rOBOps, 9KOJIOTUYECKH HeNpuroaHeiMu. OJIHaKO B 3THX BOIMpPOCax yc-
nexu sfiepHol GU3MKK Gosee yeM cKpoMHbl. M 3T0 HECMOTps Ha KO-
JIoccabHbIe CPENICTBA, 3aTpadeHHbIe HA PA3IMYHbIC SKCIIEPUMEHTAIIb-
Hbl€ YCTAHOBKH, CO3/1aHHbIE CMIELIMANILHO ISl U3YUEHHS] OCHOB CTpOe-
HUsSI MaTepuHu, CTOMMOCTb KOTOPBIX YK€ COM3MEpHMa C pa3MepaMu
OromxkeToB HeOonbIIMX TocynapctB. KoHeuHo, mpoOieMa cloxHa.
OpHaKo MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO OHA B OMNpe/AeleHHON
CTEMeHH MOTOMY W CJIOXKHA, YTO JIMLA, 3aHUMalollMecs 3Toi mpooie-
MO, He B JJOCTaTOYHOW CTETeHH BIJIA/ICIOT TOHUMAHHUEM TeX MpoLec-
COB, C KOTOPHIMH OHM MMEIOT [1eJI0, a TMO3TOMY HAarpaBisiOT CBOU
yCUJIMS He BCeraa B Hy’KHOM HalpaBieHUH.

[ToHnmas HeoGX0AUMOCTL U3YUEHHUsSI OCHOB CTPOEHUsI MaTepuu U
0a3upysch Ha KBaHTOBBIX MpE/ACTABICHHs, B LEJSX Bce Oosiee mpo-
HUKHOBEHHMs B SApPO McCCiIeNOBaTeNld MPUMEHSIOT <GOHIUPOBAHUE»
aATOMHBIX SJIep ¢ TIOMOIIbIO yekopuTesiei yactull. Eciv B 1932r. ObI-
JIM TIOJy4eHbl TIOTOKHM 3apsDKEHHBIX YacTHIl ¢ dHeprueil mopsaka 1
M>sB, TO ceifuac ycKOpUTeaM cO34at0T NOTOKM YacTHL C SHEPrueu B
COTHM W JIaKe ThICSIYM Mra3jieKTPOHBOJBT. PazpaboTaHbl pa3nuuHbie
THUIBl yCKOpUTENei — JIMHEHHbIe YCKOPHUTENN, CHHXPOTPOHBI, (azo-
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TPOHBI, CHHXPO(a30TPOHBI, YCKOPUTENIN Ha BCTPEUHBIX Mydkax. Paz-
paboTaHbl HEUTPOHHBIE UCTOUYHUKH, CAMBIMM MOLIHBIMH M3 KOTOPBIX
SBJISIFOTCSA SIIEPHBbIE peakTopbl. Bee 3TO ¢y kuT 1s TOro, YToObl Kak
MOXHO 3¢ peKkTHBHEE CTPO30OHIUPOBATE SAPA ATOMOB.

Ilpy Bcell CI0XKHOCTM 3KCNEPUMEHTAJIBHBIX YCTPOMCTB METOJ,
KOTOPBIM TOJIB3YIOTCSI HCCIIE0BATENH AJI1 U3YUEHHs] CTPOEHUS Belle-
CTBa, MPOCT 10 HEOOBIYAMHOCTH: T€ WM MHbIE YacTULbl WM A1pa
aTOMOB Pa3rOHSAIOTCA 1O ONpPEAENICHHOM CKOPOCTH M yAApsIOTCs O
MUILEHU — YaCTHLIbl, SApa WIK aTOMbl. A MOTOM € MOMOLIBIO CIELH-
aJIbHBIX U TOXKE BECHMA CJIOJKHBIX I€TEKTOPOB aHAIU3UPYIOTCS OCKOJI-
KW 3THUX MUILIEHel. B npuHUuMne, TakuM e crmocoOoM MOXKHO M3y4aTh
crpoenue dapdopopoii mocyasl. [Iporpecc 31eck COCTOUT B TOM, UTO-
Obl KaK MOYKHO CHJIbHEE PACKPYTUTb U KaK MOXKHO CHIIbHEE CTYKHYTb.
[Toatomy u pacTyT MomHOCcTH yckopuTenel. Hukakoit ocoboli uneu
NPy 3TOM HET, Ha 3aTO BCE MOJIHbl OXKUAAHUSA. BAPYT YTO-HUOY b 3Ta-
KO€ HOBEHBKOE IMOJIY4YHTCsl, €CJIM, KOHEYHO CTYKHYTb Mokpemnye!

Xotenoch Obl 0OpaTUTh BHMMaHWE Ha TO, YTO CaM 3TOT METOH
npesionpeiesieH NpeICTaBIeHUsIMHI 00 yCTpoicTBe BemecTsa. Jlornka
371€Ch MPUMEPHO ClIeAyIoImast.

Jliobas Macca MMeeT CBOMM SKBHUBAJIGHTOM D3HEPTHIO, BbIYKCIIsIE-
Myto 1o popmyie Ditnurreitna E = mc?. [TosToMy Macchl s1emMeHTap-
HBIX YacCTHIL] BELIECTBA OLCHHMBAIOTCS HE B KWIOrpamMMax, a B JJIEK-
TPOHBOJIbTAX, T.€. B €IMHULaX SHepruu. [TockobKy Bce B MUpe KBaH-
TOBAHO, a SHEpPrus KBaHTa TeM OoJibllie, YeM KOpoue JUIMHA BOJIHBI, T.
€. YeM MEHbIIIe PacCTOSHMS, TO VI TOTO, YTOOBI MPOHUKHYTh BIITyOb
BEUIECTBA, HY)KHO BHEIPHUTHCS B HETO ILIYNOM, T. €. KAKOH-TO BHELI-
Hell yacTuleld, SHeprus KOTOPOi JOJKHA OBITh TaKoM, 4TOOBI Mpe-
OJI0JIETh Bce JHepreThueckue Oapbepbl. U, cienoBarenbHO, ueM B
MEHbLIEH 00JacT MO PACCTOSIHUIO Mbl XOTHM IPOHUKHYTh, TEM C
Oonblel CKOPOCTBIO HYKHO B 9TH 00J1aCTH BIIETETh.

Humano He comHeBasich B MOJIE3HOCTH PACCMOTPEHHOTO crocoba
IUTSL U3y4YEHUsl IAEPHBIX peakUuil, —34ech AEMCTBUTENIBHO MOyYEHBI
BIIEYATIISAIOUINE PE3yNIBTAThl, MO3BOJSIOIINE MPOCIEANTD TMpeBpalie-
HUSl aTOMHBIX siiep MPH UX B3aUMOJIEHCTBUM C JIEMEHTapHBIMH Yac-
THLAMH, (JOTOHAMH WM APYT C APYrOM, MOKHO BBICKa3aTh OOJIbIINE
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COMHEHHS B MOJIE3HOCTH €T0 ISl U3yUeHHs CTPOCHHUSI MaTEePHHU: TOJTY-
YyUBIIWECsS MPOAYKThI pacriajia BellecTBa MHIIEHH BOBce He 00s3a-
TeNbHO AOJKHBI CBHIETENILCTBOBATH O TOM, YTO OHH COAEPXAJIUCh B
COCTaBe 3TOW MHLIEHH, TaK Kak OHM BIOJIHE MOIJIM oOpa3oBaThCs B
pe3ysbTaTe B3aMMOJESHCTBHS BIIETeBIICH YaCTHIIBI U YaCTHI], COCTaB-
JISTFOIUX MUIIEHb.

A Mexay TeM npupoja Npy OCYIIECTBICHUH SJIEPHBIX MpeBpalle-
HUIi BEIIECTB KAKUM-TO 00pa3oM yXUTpsieTcss 00OWTHCh 0e3 BhICOKHX
TeMIepaTypbl U BHICOKHX AaBiieHui. OTKyAa-TO BeIlb B3sUTUChH BCE ITH
MHOTOYHCIEeHHbIe M30ToMbl BewecTB! Kakum-To oOpazom mosBuiics
’Ke B MPUPOJE BECh 3TOT HAOOP XMMHUUYECKHUX BJIEMEHTOB C Pa3IMuHbI-
MU aTOMaMH, a 3HAYWT, U sapamu! A Benp BCe MPOM3OMLIO W3 BOJO-
poaa, u3 koroporo coctouT U ConHIe, U KOra-To cocTosia 3emild,
oropBaBwasicsi o ConHua. He mpoucxogut M KakuM-To obOpasom
TpaHCMYTAalUs 3JEMEHTOB — MpeBpalleHHe OJHUX SJIeMEHTOB B IpY-
rve U B HamM JHU? WM He cylecTBYIOT JIM siiepHbIe KaTaTu3aTopbl?
Ho Tak paske Henmb3s CTaBUTH BOIPOC. HE HAYYHO M HEMPUIMYHO.
Benp HbeIHEIIHWE TEOPETHKH TOYHO 3HAIOT, YETO HENb3sl, MOTOMY YTO
9TOTO Henb3s HUKor/aal

[TonbITKM XOTh KaK-TO OCO3HATH SI€PHBIE MPOLIECCHI MPUBEIH K
HEoOXOUMOCTH CO31aTh siaepHble Monend. OHa U3 NepBbIX Mojenei
cocTaBHOro sjpa Obina BeiABuHYTa B 1932r. J1.J1.MBaHeHko U pa3Bu-
ta ['efizenOeproMm. JTa MHOroyacTU4Hasi MoJelb B JallbHEHIIEM MO-
Jyuuiia MOoJHOe 3KClepuMeHTalbHoe noareepxkaeHre. Ho nockonbky
CWJIBHOE sI/IepHOe B3aMMO/ISHCTBHE HYKJIOHOB B SIJIpe OCTaBaJioCh CO-
BEpPLICHHO HESICHBIM, BCKOpE OblIa BBIIBUHYTA HJiesl O TOM, UTO B3au-
MoJeicTBUEe HYKJIOHOB oOecrieuMBaeTcsl MyTeM MHOTOKPAaTHO MOBTO-
PAIOLIMXCS aKTOB MCITyCKaHHWsS ME30HOB — KOPOTKOXKMBYIIMX YaCTHIL
OJIHAM HYKJIOHOM H TIOTJIOIIEHHEeM JAPYTruM. MeXaHU3M 3THX HCITyC-
KaHWUW U MOTJIOIEeHHI Qu3nKoit He paccmatpuBaics. CoOOCTBEHHO, B
CBOE€I OCHOBE 3TH UAEH COXPAHEHBI O HACTOALIEro BPEMEHH.

B nanpHelimeM BBISCHWIIOCH, YTO MHOTOYACTHYHAS KBaHTOBas
CHUCTeMa C CHJIBHBIMU SACPHBIMHA B3aUMOJEHCTBHUSAM, KaKOBOW SBIIS-
Jach Moziesb 41pa, C TEOPETUUECKON TOUKM 3pEHHUs SBISETCS HUCKITIO-
YUTEITFHO TPYJIHBIM JUTs aHajin3a oOBeKTOM. TpyAHOCTH CBSI3aHBI HE



136 T'naBa 4.

TOJBKO C KOJMYECTBEHHO TOYHBIMM BBIYMCICHUSIMH (U3MYECKUX Be-
JIMYUH, XapaKTepU3yIOLUIMX A1pO, HO AaXKe ¢ KaueCTBEHHbIM MOHHMa-
HUEM OCHOBHBIX CBOWCTB SIACPHBIX COCTOSIHMM, CMIEKTpa, SHEepreTude-
CKMX YpOBHel, MexaHu3Ma sAepHbIX peakuuid. [loatromy puzuku BbI-
HYXEHbl CTPOMTb M APYIM€ MOAEJH, C TIOMOLIBIO KOTOPBIX MOXHO
XOTb KaK-TO MOHSTb CTPYKTYPY M MEXaHU3M HYKJIOHHBIX B3aUMOJCH-
CTBUM.

OpnHoil U3 TakuX MoJenel sBiaseTcs obosouevHas MoJelb aapa,
npooOpa3oM KOTOPOH SIBIsIETCS TUTaHEeTapHas MOJENb aToMa. ATOM-
HOE PO B Hell paccMaTpUBAETCsl KaK KBAHTOBAs JKUAKOCTb, a AP0 B
OCHOBHOM COCTOSIHUM — KaK BBIPO’KACHHBIA ()EPMHUOHHBIN a3 KBa3u-
YacTHL, KOTOpble 3PPEKTUBHO HE B3aMMOJCHCTBYIOT APYT C APYTOM,
MOCKOJIBKY BCSIKUH aKT CTOJIKHOBEHHSI, U3MEHSIOUMNA MHAUBUIYaJIb-
Hble cocTosiHuA, 3anpelueH (?! —B.A4.) npuniunom [laynu.

B npyrux Bapuantax 00010uedHOI Moieny BBOIUTCS 3P QEKTHB-
HOE B3aMMOJAEHCTBME MEXAy KBa3HMyacTHLAMU B KaXIOW oOosiouke,
NpUBOJsIIee K MEepPEeMEIIMBAHUIO TMEepBOHAYAIBHBIX KOH(Urypauui
WMHIMBUAYaJbHBIX COCTOSIHMNA. MIHOraa B MoJenu BBOAST Pa3iMuHOIO
poda JOTMOJHUTEIbHbIE B3aUMOAEHCTBHS, HAITPUMED, B3aUMOAEHCTBUS
KBa3MYacTul] ¢ KoJeOaHUsIMU TOBEPXHOCTU sApa Uil JOCTHKEHHUS
Jy4llero corjiacus Teopuu ¢ skcrnepumeHTom. Takum oOpazom, 06o-
JI0YeYHast MOJIeNTb (PaKTUUECKHU SBJISETCS TOTyIMITUPHUUECKOI CXeMOH,
MO3BOJIAIOLLIEH MOHATh HEKOTOPbIE 3aKOHOMEPHOCTH CTPYKTYPHI /pa,
HO He CrocoOHOH MoceqoBaTebHO HU KaueCTBEHHO, HU KOJIMYECT-
BEHHO OIucaTh CBOHCTBA aaep. OHAKO HEKOTOpbIE YCIIEXH, KOHEUHO,
€CTb. OOBSCHEHBl YAaCTUYHO Maruyeckue 4yucjia HEWTPOHOB M MPOTO-
HOB B fipaX, NPU KOTOPBIX SHEPrusi CBA3ed HauOOJbILas, YACTUYHO
OIpezesieH MOpPsA0K 3aMoJIHEHUsI 000I0UeK U T. M.

B 1950r. ameprikanckuM ¢usukoM PeliHOyTepoM BBIABHHYTA PO-
TalMOHHAsl MOZeIb Hec(epUIecKoro sapa, B COOTBETCTBUU C KOTOPOH
AOpO MpeacTaBisieT coboil annuncouny BpalieHus. DakTH4eckd, 3TO
BCET0 JIMILIb CTepeoMeTpuUecKas omnMcaTesbHas Monenb. Poraumon-
Hasi MOJIeJIb PAaCCMaTPUBACT ABUKEHHE Siipa KaKk coueTaHUe BPaLleHUs
BCETO s/pa ¢ OBW)KEHHEM OTHENbHBbIX HYKJIOHOB B Hec]epruueckoMm
MOTEHUHMAJIBHOM MoJie. OTa MOJelb MO3BOJIAET ONUCATh HEKOTOpbIE
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CYLIECTBEHHbIE CBOMCTBA OOJIBLION TpyNMbl SiAEP, HO €€ HCXOIHbIE
TMOJIOKEHUS MOCTYJIMPOBaHbl B COOTBETCTBUU C SMITMPUYECKUMH AaH-
HbIMU 0 sape. OHa He BhIBEACHA U3 «HAYaJbHBIX MPUHLIAIIOB.

CylLecTBYIOT ellle HEKOTOpble MOZEIH aTOMHBIX sIep — CBepXTe-
Kydasi MOJeJib, B COOTBETCTBMU C KOTOpPOH SIAPO paccMaTpuBaeTCs
COCTOSIIMM M3 CBepXTeKyuei simepHoi xuakoctu (H.H.Boromro6os,
1958), BuOpatMoHHass MOJIeJb, YUYUTHIBAIOIIAS KOJJIGKTUBHBIE BO30Y-
KIeHHs ChepuUecKuX sep MyTeM pacCMOTPEHHs MOBEPXHOCTHBIX M
KB/IPYMOJIbHBIX KOJIeOaHWI >KHUAKOHM KaruM, KiacTepHas Mojenb U
ap- Bee simepHbie Moneny UrpatoT posib Oojiee UM MeHee BEpPOSTHBIX
pabounx runores. «dlocnenoBarenbHoe ke 0O0bACHeHUE Haubosee
Ba)KHBIX CBOMCTB sZiep Ha MPOYHOH OCHOBE (PM3MUECKUX MPHHLIUIIOB,
— ormeuaet U.C.1lamupo [1], — 1 naHHBIX O B3aUMOICHCTBIH HYKJIO-
HOB OCTaeTCsl MIOKa OJHOW W3 HepeLIeHHBIX (QYyHIaMEeHTAIbHBIX MPO-
0J1eM COBPEMEHHOW (U3UKK.

Xotenoch Obl 0OOpPaTUTh BHUMaHWE HA HEKOTOpbIe OCOOCHHOCTH
pa3paboTKH pacCMOTPEHHBIX BBILIE SAEPHBIX MOAEJEH U HcclleoBa-
HHUW NMPOLIECCOB B aTOMHOM SIIIPE.

SlnepHas Teopus M sAepHbIE MOAETIH BO3SHUKIIM M YTOUHSIOTCS 110
Mepe HaKOIUICHHs SKCIEPUMEHTAIBHBIX JAaHHBIX O AApaxX U SAEpPHbIX
peakuusix. [lockonbky 5TH JaHHbIE HENPEPBIBHO MOMONHSIOTCS, TO U
MOJEJH, U TEOPUU COOTBETCTBEHHO HAJCTPaUBAIOTCS. DTH HAACTPOM-
KW CTaHOBSITCA Bce CIOKHEe, TeOpUM Bee 3amyTaHHee. [IpuBnekatorcs
Bce Ooslee aOCTpaKTHbIE MpPEICTABICHHS, HE UMEIOLIMEe K PealbHOCTU
HUKAKOro OTHOLIEHHs, U Ky/a BCEe 3TO MPHUIET, U YTO BCE 3TO AACT —
HUKTO HE UMEEeT MpeICTaBICHHUS.

He craBs nepen coboit 3agaun MOHATL BHYTPEHHIOIO CTPYKTYpPY
HYKJIOHOB, (pU3HYeCKyI0 MPUPOLY CHUIBHOTO B3aMMOJIEHCTBHUS, BbI-
OpocHB M3 pacCMOTPEHHUsI Cpely, OKPY’KaroLLyl0 HYKJIOHBI, U CTPOM-
TeJIbHBIA MaTepuall caMHUX HYKJIOHOB, MeTa(M3W4ecKd HCMOBeLys
BCEBO3MOJKHBIE <TIPUHLMITBI» U «IpaBUia», BbIBEJEHHbIC U3 IJIaHe-
TapHOH MOJIENM AJIEKTPOHHBIX 000JO0YeK aTroma, HO, OecrpenerbHO
pacrpocTpaHss UX Ha COBEPLIEHHO UHbIE YCIOBUS — YCIOBHUS aTOMHO-
ro si7pa, aToMHasi pu3MKa B IO3HAHHUU siapa oOpekiia ceds Ha Tynuk. K
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3TOMY ellle MpUOaBMUIIach «IIPUHLIMMHUAIIBHAS» Oe3pa3mMepHOCTh U Oec-
CTPYKTYPHOCTb 3JIEMEHTAPHBIX YaCTHI] BEIECTBA.

CTpemiieHHe XOTbh KaK-TO pa3o0paTbCs B YCTPOMCTBE dJIeMeHTap-
HBIX YaCTHILl BELECTBAa BbHI3BAJO MOSBICHHE MOJENEH STHX YacTHII,
cpenu KOTOpBIX HauOoInbllee NMpPU3HAHWE MOJyYMsia KBAapKOBas MO-
Jeb.

B cooTBeTcTBUM ¢ KBapKOBOH MOJENbIO, pazpadboTanHol B 1964r.
amMepukaHCKUM ¢u3ukoM [emui-MaHoM M aBCTpHHCKUM  (pr3MKOM
I{Beiirom, Bce arIeMEHTapHBIC YaCTHIIBI COCTOST M3 KBAPKOB - HCTHHHO
9JIEMEHTAPHBIX YaCTHLL, JJIeMEHTapHEee KOTOPBIX YKe€ HUYEero Her.

CHauana, o MbIC/IH aBTOPOB MOJIEJIM KBAPKOB OBIJIO BCErO TPH: P,
N u A. OTUM KBapkaM ObIJIM TIPUNMCAHBI OCHOBHBIE CBOMCTBA. y BCEX
HHMX CIIMH paBeH 1/2, Ho najee KBapKH UMEIOT pas3iiMuHble APOOHBIE
3Ha4YeHMs dJIeKTpuueckoro 3apsana Q, crpaHHocTH S, OapHOHHOrO 3a-
psna B u runep3apsaa y, He BCTPEHAIOIIMXCS HU Y OJHOM M3 peaibHO
HaOJIIO1aeMbIX dJIEeMEHTapHBIX YacTHLl BelecTBa. JIoOble yacTHLbI,
10 MBICJIH aBTOPOB KBapPKOBOW MOJIENIH, COCTOST U3 HAOOPOB KBapKOB,
Harpumep, MPOTOH P COCTOMT U3 JIBYX p-KBapKOB M OJHOTO N-KBapKa,
p = (PPN); HEWTPOH N — W3 ABYX N-KBapKOB M OJHOTO p-KBapka: N =
(pnn) u 1. 1.

OnHako BCKOpE BBISICHHIOCH, YTO MEPEYMCICHHBIX KBapKOB He-
JIOCTATOYHO, U MOSIBUIMCH COOTBETCTBYIOLIME aHTUKBapKu —p , N, A
". Bckope 1 3TOro okasanoch HeJOCTaTOYHO, MOITOMY KaXKAOMY KBap-
Ky JOTIOJIHUTEJIEHO CTAJIM MPUITUCHIBATH <AIBETa» —KaXKIAOMY KBapKy
Mo TpU «iBeTa»: o = 1, 2, 3,T. . KOKAbIA THUI KBapKa JOJDKEH ObITh
NPEe/ICTaBJIeH TPeMs Pa3sHOBHIAHOCTSAMHU. 3aTeM y KBapKOB MOSBHIIMCH
«anaxu». [Ipy 3TOM He HMCKIIOYaeTcs MOSBICHHUE U JPYTHX Pa3HO-
BUJIHOCTEH KBAapKOB, TaK YTO OOIIee YMCIO KBAPKOB, STHX <HUCTHHHO
3JIEMEHTAPHBIX YaCTUI» CTAHOBUTCS COM3MEPHMBIM C YHCIIOM 3Jle-
MEHTapHBIX YacTHIl BelecTBa. A, KpOMe TOrO, CTAHOBUTCS HETOHST-
HBIM, YTO MO>KHO OTHECTH K JJIEMEHTAPHBIM YacTHLIAM, a YTO HEJb3S.
Hanpumep, pe3oHaHCHI, T. €. 0000 KOPOTKOKMBYLIHE YaCTHLBI — 3TO
SJIEMEHTapHbIe YacTUIIbl WM KaKHe-TO mepexoaHsle mponecchi? K
9TOMY Halo J00aBHTh, YTO KBapKOBas TEOpUS HHKAaK He OOBSACHSET,
novemMy KBapKH BOOOILE CYIIECTBYIOT Ha CBeTe W 00JIaaloT HEOOBIU-
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HBIMU CBOMCTBaMM, He HaOJIOJa€MbIMU HU y KaKMX APYTHMX YacTHLL
MHUKPOMHDA.

ITo xBapkoBoil Monenu Macca KaKAOW 31€MEHTapHON 4acTHLbI
BELIECTBA ONPEIEIIAETCS YEPE3 €€ DHEPruI0, a SHEPrus 4acTULl CKia-
JIbIBAETCSl U3 SHEPrUid Macc KBApKOB U SHEPrui CBA3€ei:

rna.q.cz = 022 rnKB -X Ecm

3neck ciieBa SHEpPrus Macchbl HJIEMEHTAPHOW YacTHIIbI BELECTBA, a
CrpaBa — SHEPrusi Macc, COCTABJISIOLIMX YaCTHILy KBAPKOB, U SHEPrUs
CBSI3W KBapKOB Mexkay coboil. Macca kaxxaoro kBapka B 5 pa3 u 6onee
OoJTbIIe MacChl MPOTOHA, COCTABIIEHHBIM U3 TPeX KBapKOB MPOTOH 00-
NajaeT He MATHAALATBIO MAacCaMM, a TOJIbKO OJHOM, MOTOMY YTO OC-
TaJlbHbIe YeThIPHAALATh MacCc MPUXOAATCS Ha SHEPTHUIO CBA3ei, a OHa
oTpULaTeNbHa. DHEPrus ke Macc KBapKOB MOJIOkKHUTeIbHA. BOT oHM 1
BBIYUTAIOTCS APYT M3 pyra. CaMu e KBapKH CKJICCHbI YaCTHULIAMH —
[JIFOOHAMM. . .

KBapkoBast MozielTb 3JIeMEHTapHBIX YaCTHUI MUKPOMHpA 3aCTaBIIs-
eT BHOBb BEpPHYTBCS K Bompocy o ¢gunocodun sHeprernzma. Kak uz-
BECTHO, DHEPreTu3M — 5To (uiiocockoe HarpaBiIeHHe, YTBEp Kaato-
1Iee, YTO B MUPE CYIIECTBYET TOJILKO SHEPrusi, a MaTepHs eCTh CKOH-
LEeHTPUPOBaHHAS SHeprus. Beipaxkas maccy uepes SHEpPrHio U yTBep-
JK/1asi TeM CaMbIM KBHBAJICHT MacChl M DHEPTHH, COBPEMEHHAsl TEOpHsI
CTaHOBUTCS Ha MyTh SHepreTusma. OJHAKO, €ciid A0 KBapKOBOH MO-
Jeny nedeKThl SJHEPreTu3Ma, Kak Guiocopckoro HamnpaeiieHus, OblH
HE OYeHb 3aMETHBI, BO BCIKOM cilyyae, A1e()eKT Macc B SAEPHBIX peak-
LMSX, PACCYUTAHHBIN HAa HEPreTHYECKOW OCHOBE, HE CIMIIKOM KOMY
MellaJl, TO B KBapKOBOM MOJEIM 3TOT Bompoc obocTpuics. 3aech
SHepreTHYecKas MOCTAHOBKA 3aJaud TpHUBETa K TOMY, YTO Lejoe —
SJIEeMEHTapHAsl YaCTHIA BELIECTBA — OKa3bIBAeTCs MO Macce MEeHbLIe,
YeM MacChl COCTABJISIONIMX ee YacTeil — kBapkoB. CripaimBaercs, Ky-
Jla OHa Mcue3na B pe3ysbTaTe 0ObeIMHEHHs KBapKOB B dacTHIpI? U
YTO TaKoe OTpHULATebHAas SHEePrus CBA3eH, KOTOPYIO BBIUUTAIOT W3
Mmacchbl yacteii? Kakum oOpa3zoM «JIIOOHHBIH Kiei», obecriednBaro-
Wi COeMHEHNE Macchl KBApKOB B MAacCy SJIEMEHTapHOM YacTHLIbI
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BEILIECTBA, OJHOBPEMEHHO IMpeodpa3yeT TMOJOKHUTEIbHYIO SHEepPruio
Macc KBapKOB B OTPULATENILHYIO SHEPTHIO CBA3eH, WK Ooiee JKecTKo,
KakuM 00pa3oM M3 TMOJIOKHUTENbHOM Macchl KBapKOB BBIYMTAETCS OT-
puLaTenbHas Macca CBs3eit?

Ha camom nene, Bce B MpUHLIMIE HE MOJYKET BBITJISICTH TaK, Kak
9TO PHUCYeT KBAapKOBas MOJEIb JIEMEHTAPHBIX YaCTHLl. JHEPrus CBs-
3el ¥ SHEeprusi Macchl YacTHULl BOBCE HE OJIHO M TO K€ B CHIIy XOTs Obl
WX pa3lIMuHBIX CTPYKTYp M pa3nuyHbIX (YHKIMA. PacronoxeHsl oHn
TOXe He B 00IIeil TOUKe MPOCTPaHCTBA. A TJIaBHOE, Maccd — IMmo He
IHepzusA, a HoCUmenb IHepzuu. DHeprus ecTb He Macca, a Mepa JBU-
>KEHHS Macchl, @ 5TO COBCEM HE OHO U TO Ke.

Kpome Toro, momjaraTe, 4TO CBSI3b MEXIy Maccod W SHEprueu
ocylecTeisieTcs uepes kodQPUIMEHT ¢, HeT ocHOBaHMiA. Bripae-
uue E = Mc? GbII0 nomyueHo DIHIITEHHOM MPU PACCMOTPEHHH TOJb-
KO CBETOBBIX CUTHAJIOB U 3aT€M MPOM3BOJIEHO PACTIPOCTPAHEHO Ha BCe
BUIBI MaTepHH, 4TO, Oe3yclOBHO, HeBepHO. B kakmom oraenbHOM
cllyyae 3TO JOJKHBI ObITh JOKa3aHO, HO 3TOrO HUKOrAa He ObLlo cae-
JIaHO.

A moka cya na jiesno, (UMK OPOCUITUCh HA MOMCKU B MPUPOC
KBapKOB B cBOOOIHOM cocTossHuM. [1o MX MHEHHIO, KBapKHU JOJKHBI
CYLIECTBOBATh Ha cBeTe. Bellb Takas kpacusas Teopus! Ho mouemy-to
HalTH KBapKW B CBOOOJHOM COCTOSIHUM He ynanock. MoxeT ObITb,
OHH BCe-TaKu BOOOIIe He CyLIECTBYIOT, U HE yUeHas MpUpoAa He 3Ha-
eT, UTO eH, Mo mpaBuiaM (U3MKOB, MOJIAraeTcs CyMMHUPOBATh KHJIO-
rpaMMBbl € SJIEKTPOHBOJIBTAMH ?

CnoxwuBiuascs B pU3MKe MapagoKcaibHas CUTyalus, YTO MPOIyK-
ThI pacnaja dIeMEeHTapHbIX YacTHLl BellecTBa He Oojiee MpocThie, YeM
pacnaBiivecs 4acTHLIbl, O3HAYAET Ha JleJie He pacraj Ha Oosee mpo-
CTble COCTaBJIAIOLIME YacTH, a MpeoOpa3oBaHWE MaTepUH M3 OJHHUX
(opM B pyrue B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUII B3auMOZeH-
cTBUs YacTull. OTHOBPEMEHHO 3TO 3HAYMT, YTO U UCXOJHBIE YACTHLIB,
W TIPOAYKTHI TipeoOpa3oBaHUi COCTOST M3 OAHHUX M Tex xe Oonee
MEJIKMX M0 pa3MepaM YacTHLl, K KOTOPbIM Ha JaHHOM STare pa3BUTHS
(hu3nveckoil Teopun IEHCTBUTEHLHO MOXKET ObITh MPUAAHO Mpuiara-
TEITbHOE <AJIEMEHTapHbIe», HO, KOHEUYHO, BpEMEHHO. DTH YacCTHLIBI 1O
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pazMepam JIOJDKHBI ObITh HA MHOTO TOPSIIKOB MEHBIIIE, YEM DIIEKTPOH,
M0 Macce TOXe. A COBPEMEHHBIE <BAJIEMEHTApPHbIC YaCTHLbl BELLECT-
Ba» eCTb He OoJiee YeM CJIOXkKHAas CTPYKTypHasl OopraHv3alus U3 dTHX
Oosee MeJIKMX YacCTHL, KOTOpbIe B paHHHE BpeMeHa eCTeCTBO3HAHHS
UMeJTM CaMOCTOATEIbHOE Ha3BaHHE — avepbl (He MMEIOIHE Mephl).
Torna ecTecTBEHHO HauMHAeT MPOIJISAbIBATH MepapxUyecKas CTPyK-
Typa OpraHu3allii MaTepuH, B KOTOPOH aMepbl HaxOAATCS Ha TIIy-
OMHHOM YpOBHE M MPEACTABIAIOT cOOOH Kak Obl «KHPIUYUKH», a
<«OIIeMEHTapHbIe YacTHIbl BELIeCTBa» Kak Obl OJOKaMM, a aTOMbl —
3IAHUSMH, TOCTPOCHHBIMHU W3 3TUX OnoKOB. [lonckamu cBOHCTB 3THX
«KUPMHUYUKOB» MUPO3AAHUS U CIIEAYeT 3aHATbCS TeOpeTHUeCKOH (u-
3MKE Ha JaHHOM 3Tarle €e pa3BUTHsl, a BOBCE HE YBJIEKaTbCsl aOCTpaKT-
HOW MaTeMaTH4ecKoi KOMOMHATOPUKOM.

Uro kacaeTcs saepHbIX MoeneH, To u3 [leproanyeckoil TabauLbl
MeHpeneeBa, MOCTPOEHHOM Ha 0a3e aTOMHBIX BECOB, HEMOCPEICTBEH-
HO CJIe[ly€eT, YTO B SiApaX aTOMOB HET HUKAKMX YacTUL, KpOMe MpPOTo-
HOB 1 HEUTPOHOB, BCE HOBbIE 3JIEeMEHTAPHbIE YaCTHULBI HE CONepKaTCs
B s1pax, a 00pa3oBaHbl MPU NMPOBEAECHUH SKCIIEPUMEHTOB Ha YCKOPH-
tensax. OTcioa NpocToil BEIBOM: (U3NYECKHE MOJENN BCEX aTOMHBIX
s7ep OOJDKHBI COCTOSTh TOJIBKO M3 MPOTOHOB U HEHMTPOHOB, HO (U3M-
KW 3TUM He 3aHUMatoTcs!

A TOKa YTO MOXKHO KOHCTaTMpOBaTh, UTO HCKJIIOUYEHHUE CaMOro
MOHATHS CTPYKTYp M MaTepuasa, KOTOPbIi AJisl 3TUX CTPYKTYp MOHa-
nobuncs Obl, HCKITIOYEHHE NPU PACCMOTPEHHUH MPOLIECCOB UX PU3HUe-
CKOM CYLIHOCTH, NMPHBEIN K 3aMeHe (PU3MKH U MaTepuu abCTpaKTHON
maremaTukod. McTopus ¢ 3aMeHOi MaTepuu ypaBHEHMSMH MMOBTOpPU-
Jacb W moBTopsercs ceivac, cmycts 100 jer mocnme Toro, Kak
B.WU.JlenunpiM 6buT0 0OpallieHO BHHMaHHWE Ha HENOMyCTUMOCTb IO-
JOOHOW METO/I0NIOTHH.

4.2. K nonoxeHuro B 3neKTpoaguHaMuKe

Kak u3BecTHO, yueHue 00 3JIEKTPUYECTBE M MarHETU3ME JOCTHUTIIO
BBIJIAIOIMXCS YCIEXOB. JTO y4eHHe HAIUIO BOIUIOIIEHHE B €JUHON
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TEOpWH, TOJYYMBIISH Ha3BaHWE OSIIEKTPOAMHAMHUKA, OOBEIUHACT W
3JIEKTPUUYECKHE, U MAarHUTHbIE siBJIeHus. briaronaps snekrpoavHaMuke
pa3BUINCH JJIEKTPOTEXHHUKA, PAIMOTEXHUKA W 3JIEKTPOHWKA, U HU Y
KOro HET COMHEHHs B TOM, YTO MHOTOYHMCIIEHHBIMH MPaKTHYECKUMU
JOCT)KEHUSMH 3TH 00JacTH MPHKIATHOM HAayKH OOs3aHBI 3JIEKTPO-
quHaMuKe [2].

JlocTrkeHHs TeopeTHYecKoro, a camoe TIJIaBHOE, MPHKJIaJHOro
TUlaHa CTOJIb BEJMYECTBEHHbI M HACTOJIBKO OPraHUYHO CBSA3aHBI C ca-
MOH TeopHeH 3IEKTPOIMHAMUKH, YTO MPAKTUYECKHU HU Y KOTO HE BO3-
HUKaeT COMHEHUH B BEPHOCTH BceX ee mosiokeHuil. Takue ocHoBoro-
Jlararolide MOMEHTBI TEOpUH, Kak 3akoHbl Kupxroda, Oma, Ammepa,
®dapanes, ypaBHeHUsd Makcgeia, TeopeMa ['aycca 1 MHOrMe apyrue,
MOJTYYMJTA BCECTOPOHHIOIO MPOBEPKY KU3HBIO M MO3TOMY 3aCITyKWIN
BceoOllee npu3HaHue. B cBs3u ¢ 3TUM Jt0Oble COMHEHHMS, CBSI3aHHbIE
C KakuM-TMOO (yHIaMEHTAIbHBIM TTOJIOKEHHEM DIIEKTPOANHAMUKH,
CHeLMaIMCTaMK OTMeTatoTcs Aaxe 0e3 paccMoTpeHus. Bce st mo-
JIOKEHHUs1 JaHO MPHOOpenu cuily A0r-MaTtoB, M caMa MOCTaHOBKAa BO-
npoca 00 WX HEroJHOTEe BhI3bIBAET pasapaskeHue. [TockobKy B 2i1ek-
TPOAMHAMMKE BCE SCHO.

Wnu He Bce?

Kak oObsicHUT Hanuuve napajiokCoB B 3JEKTPOAUHAMHKE?
[IpaBna, He Bce cnenManuCcThl MPU3HAIOT UX HAJIMYKE, OITOMY HYX-
HO MPUBOJUTH MPUMEPHI.

PaccMoTpum Takoii ciyvaid. /[Ba oMHaKoBBIX 3apsaa HaAXOAATCA
Ha HEKOTOPOM PAacCTOSIHMU ApYr oT Apyra. OHU MCIBITBIBAIOT OTTa-
KHMBaHWe ApYT OT Apyra no 3akoHy KysoHa:

1 oo
F=———
&o 47tr02

Teneps 3acTaBUM 3TH JBa 3apsia BMECTe, COXPaHss MOCTOSHHBIM
paccrosinue Mexay co0oit, mBurarbes. Toraa OHU CTAaHOBSTCS TOKAMH
Y UCHIBITBIBAIOT MPUTSKEHUE MO 3aKOHY AMIiepa:
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Uo 112 ot o0
F=— ——ily i1= ;=

4r 2 ot ot

Ho Benp oTHOcUTENnBHO ApYr Apyra 3TH JBa 3apsja OCTalIMCh He-
MOZIBI)KHBIMH, YTO K€ Terephb 3aCTaBUIIO UX MPHUTATHUBATHCSA? JTO He
BbIAYMKa? DIEeKTPOHHBIE JTydd B TpyOke He pa3OpachiBaloOTCs, XOTS B
HHUX MEPEeMELIAI0TCsl OAMHAKOBO 3apsDKEHHbIE YaCTHULbI — SJIEKTPOHBI,
B K&)XJOM CEUSHMH JIyya HEMOABHKHBIE OTHOCUTEINILHO APYT Apyra.

Hpyroii ciayyaii. Ecnu B34Th npsiMOJIMHEHHBINH MPOBOJHUK Oecko-
HEYHOH IJIMHBI, TO 3HEpPrus MArHUTHOTO TMOJId, MPUXOAAIlascd Ha
eIMHULYY UIMHBI TMPOBOJHHMKA, OKa3bIBAeTCS OECKOHEUHO OOJbLION.
OOBIUHO BBIABUraeTCsl TAKOE BO3paskeHHE: Bellb CYLLECTBYET MPOBOJI-
HUK, TI0 KOTOPOMY TOK Te4eT B 0OpaTHOM HarpaBjieHWH, MarHUTHOE
noJyie obOpaszyeTrcsi 060MMHU MPOBOJHUKAMH BMECTE, a B 3TOM Cllydae
SHEprys MoJisi, MPUXOIAIIAsACS Ha €IWHMLY AJMHbI MPOBOAHMKA, KO-
HeyHa. OTo BepHO. Ho mockonbKy BTOpOH MPOBOJHMK MOXKET Haxo-
JUTBCS Ha JTIIOOOM PacCTOSIHUM OT MEPBOro MPOBOJHMKA, TO, B MPUH-
LMre, MaTeMaTHYeCKH XOTs Obl, MOXKHO CIIeJIaTh 3Ty SHEPrHIO, MpH-
XOZSLLYIOCS Ha €OUHMLYY IJIMHBI IPOBOAHKKA, OOblie J1I000ro Hare-
pen 3amaHHoro 3HaueHus. OT camoro Majoro Toka. A Kak 3TO Mo-
HSATH?

PaccmoTpum ewte oquH ciryyai

Ecnu B mpoBogHuke nMeeTcs d7c, Hanpumep, OaTtapes, TO, Moka
MPOBOAHMK Pa30OMKHYT, U TOK B HEM HE Te€4eT, Ha KOHLaX MPOBOAHMKA
MMeeTCsl HanpsbkeHue, paBHOe 5Tod »iac. EciaM KOHLBI MpOBOAHMKA
COEJIMHUTb, TO B MOMEHT 3aMbIKaHUS MPOBOJHUKA HAa yYacTKe 3aMbl-
KaHHs B MEpBbI MOMEHT MMeEETCs MMOJIHOE HaIpsKeHWe, XOTS 3TOT
Y4acTOK H€ UMEET JJIMHbI. DTO 3HAYMT, YTO B MOMEHT 3aMbIKaHUs B
9TOM MeCTe€ HMMEETCS HYJIEBOE COIPOTUBJIEHUE U, CIIENOBATENIBHO,
JOJDKeH ObITh BCIJIECK TOKA 10 OeckoHeyHo Gosbluoro 3HadeHus. Ho
Be/lb 1o 3akoHaM Kupxroda Hudero nmompoOHoro He Moxet ObiTh! Uto
e 3TO 3a MpoLece, KaK ero Onucarb, KaK OH BBITEKAeT W3 yHHBEp-
CalIbHBIX, IPUTOJIHBIX Ha BCe clydyau )KM3HH, ypaBHeHUs MakcBena?
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[Tomumo mapagoKCOB, B AJIEKTPOIWHAMHUKE UMEIOTCS elle M CITy-
YyaM, KOrja Teopus Mpe[cKa3blBaeT OJHO, a MPH JAETAIbHBIX W THIa-
TEJbHbIX W3MEPEHUSX MOJIYHalOTCsl pe3ysbTaThl, OTJIMYAIOLINECS OT
TEOPETUUECKUX B HECKOJIbKO pa3. Okazanock, HapUMeEp, UTO HIUPOKO
WCTIOJIb3yeMBbIii 3aKOH MOJIHOTO TOKa

[Hdl =i,

KOTOPBIH SIBJISIETCS CJEICTBUEM MEepPBOro ypaBHeHUs Makcsesuia, HU-
KOrJia He TOJBEPrajics COMHEHHUSM U MO3TOMY He MpOBepsuics 3KCIe-
pUMeHTanbHO. Bo BesikoM citydae, B aMTepaType He COAep:KaTcs CBe-
JeHur 00 ero SKclepUMeHTanbHON mpoBepke. [locTaBieHHbIe ke
3KCMEePUMEHTHI He MOATBEPIMIA CTPOrOro COOTBETCTBHUS BBIMOIHEHUS
9TOro 3akoHa. M3 3akoHa BbITeKaeT, YTO YObIBAaHME MarHWUTHOW Ha-
NPSHKEHHOCTH 1 JOJKHO MATH MO runepOoInYecKOMY 3aKOHY:

Hl/H2 = r2/r1,

rie I —paccTosiHUe OT LIeHTpa MPOBOHMKA C TOKOM. A Ha cCaMOM Jelie
0Ka3ajiock, YTO TaKas 3aBUCUMOCTh CIpaBeAJIMBa TOJbKO JAJS MaJlbIX
HanpskeHHocTeil MarHuTHOro moJs. [lpy Tokax, cocTaBiasSOLMX BCe-
ro JecsTble AONM amrepa, UMEITCsS CYLIECTBEHHbIE OTKJIOHEHMS OT
3TOro 3aKOHA, U OHU TeM Oouibliie, YeM OoJbLIe TOK.

He nmoareeprkaaroTcst Ha MpakTHKe COOTHOLUEHWs 7Sl orpenesie-
HUS B3aMMOMHIYKLIMM MPSIMOYTOJIbHBIX KOHTYPOB, €CJIM UX pa3Mepbl
JOCTaTOYHO BEJIMKH, XOTs ObI IS TUIoLIanei, i3MepseMbIX eAMHHLA-
MU KBaJIpaTHBIX METPOB. 3/1€Ch OTIIMYMS OT pacyeTHBIX O4YeHb OOJIb-
uive.

Bcem u3BecTHO, UTO 3JEKTPOMArHMTHbIE BOJIHBI MEPEMELLAOTCs
nornepeyHo. Ho BOT BO3HMKJIAa HEOOXOAWMOCTbH peLIeHHs B OOLIeM
BUJIe 3a7a4uM 00 usnydyeHuu aunons ['epua ¢ cocpeoToueHHbIMU Ma-
paMeTpamu B MoynpoBozseit cpene. M okazanoce, 4To pewuTsb 3Ty
3a/1avuy ¢ MOMOUIBIO ypaBHeHWi MakcBesuta HeBO3MOKHO. B mpubiu-
’KEHHOM BHJe, OTOpachiBasi MPOBOAUMOCTh Cpefbl, — [OKaJlyicTa, a B
MOJHOM BHAE — HeT. [IpoBefeHHbIe ke SKCIIEPUMEHTHI MOKa3ald Ha-
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JIMYHe TPOAOIBHON COCTaBIISIIOLIEH DJIEKTPOMArHUTHOM BOJIHBI, B KO-
TOpPOI HampapJIeHHE 3JIEKTPHUECKOro BEKTOpa COBMAaeT ¢ HampasJie-
HHEM PacrpoCTPaHEeHHs! dJIEKTPOMAarHUTHOW BOJHBL. Ho 3TO HHMKak He
BBITEKAeT U3 ypaBHeHWit MakcBesna!

[Tosie3HO BCIOMHHTB O TOM, YTO MBI BOOOLIE HE 3HAEM HH YTO Ta-
KO€ JIEKTPUUYECKOE U MArHUTHOE MMOJIs, HA YTO TaKOE AJIEKTPUUESCKHUi
TOK, HA KAKOB MEXaHHM3M BCEX AJICKTPUUECKUX U MAarHUTHBIX SIBJICHUA,
KOTOpBIE MbI TaK IIMPOKO MUCIOJIb3YeM, COBEPLLICHHO He MPEeACTAaBIss,
YTO 3TO TaKoe.

Jlns psiga 2yieKTpOMarHUTHBIX BEJIMYWH JJake He 1MoJo0paH (husm-
yeckuit cMbici. CkaxeM, CKaJIIpHBIA MOTEHLMaI — 3TO paboTa, KOTo-
PYIO HY)KHO COBEPLIMTH MPH MEPeMELeHUH SJUHUYHOTO 3JIeKTpHYe-
CKOTO 3apsja U3 OECKOHEYHOCTH B TOYKY, HAXOMSLIYIOCS TMOJ TUM
NOTEHIMAJIOM. A BOT YTO TaKoe «BEKTOPHBIA noTeHimam»? Kakor
B0OOIIE ero ¢usnveckuii cMbicn? Kpome TOro, 4To oH JOJDKEH YJOB-
JIETBOPATH OMNPEeIeHHOMY MaTeMaTHYeCKOMY COOTHOLLICHHIO, O HEM
BOOOLLE HUYEro He CKa3aHo.

@opMyJIbl 3IEKTPOAMHAMMKHY TpeliaT «IaabHOICHCTBHEM», T. €.
JeHCTBHEM Ha PACCTOSIHUM TakK, YTO peasbHbIi (pU3NUYECKHIi mpoLiece B
HHX He npocMatpuBaetcs. [Ipocreiinii cyvaii —3akon ®apanes

oH,

ot

CBSI3bIBAET W3MEHEHHE HAMpPsHKEHHOCTH OF, MarHUTHOrO MOjs Ha
niomanu Sy koHTypa (B AbIpKe) ¢ TOM 3]C e KOTOpas BO3HUKAeT Ha
caMOM KOHTYype B MPOBOJHHMKAaX KOHTypa. Hukakoro mpoiiecca, cBs-
3aHHOTO C B3aMMOJICWCTBUEM W3MEHSIOIIETOCs TMOJIsi HEMOCPEICTBEH-
HO C TMPOBOJHUKAMH KOHTYpA, 3/I€Ch HET, a €CTh U3MEHEHHE Harps-
JKEHHOCTH TOJISl B OZJHOM MecTe (B JbIpKe) U MOSABJIEHHE 3/IC B IPYrOM
MecTe — Ha mpoBoaHuKkax! KakoB jke MexaHW3M mepeaayd curHaga?
N3 dhopmysibl 3TO He BBITEKAeT, XOTS MPABHIBHOCTh COOTHOLICHHIA
MOYTH HE BBI3bIBAET COMHEHHN. «[10UTH», MOTOMY YTO UMEIOTCS KC-
nepyMeHTalIbHbIe [aHHble, KOrJa 3TO COBceM He Tak. Hampuwmep,
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¢dopmyna Dapanes He yUUTBIBAET OIS, JIeXKAle BHE H3MEPUTETbHO-
ro KOHTypa, a SKCIEPUMEHT MOKa3bIBAET, YTO UX YUMTHIBATh HYXKHO,
WHaye TOTrPEeIIHOCTH CTaHOBATCA upe3BbluaiiHo OonbuinMu. Ho 3T0
00CTOSTENLCTBO HUKAK HE BbITEKaeT HU W3 3akoHa Dapazgesd, HU U3
ypaBHeHuH Makcgesia.

ITone3Ho HaMOMHUTB, YTO ypaBHEHMs] MaKcBellla BEIBEICHBI eIl
B 1855-1864rr., a Bcs Teopusl dIEKTpOMarHeTU3Ma M3JIOKeHa UM B
BUIle NBYXTOMHOro «Tpakrata 00 S1eKTpUYecTBE M MarHeTH3Me»,
Beimesuiero B 1873r. B aToit pynnamenranbHoii pabote MakcBesn
MOJBENl UTOTM Pa3BUTHs YYEHHUsS 00 DJIEKTPUYECTBE M MarHeTH3Me,
W3JI0KeHHBIC B TpyJaX CBOMX mMpeiecTBeHHUKOB (OcTporpaiackoro,
laycca, Amnepa, Jlenua, ['puna, BeGepa, Heiimana, Kupxroda, Tom-
coHa, ['enbMronbua v p.) ¥ UTOrM COOCTBEHHBIX UCCIICIOBAHUIA.

HyHO OoTMeTuTbh, YTO CBOM 3HaMeHHThie ypaBHeHHs (Bcero 20
ypaBHeHwii), Brmodaronme 20 nepeMeHHbIX BETWYMH, MakcBemun 13-
NoXxun B paborte «/[MHamMuvecKkast TeOpHs HIEKTPOMArHUTHOTO TOJIS»
(1864),4emy mpeauiecTBOBaj psi ero xe padbor, 00beAMHEHHBIX MO
HazBaHueM «O (hapaseeBbIX CHIIOBBIX JIMHUAX», BBIIECIIINX B CBET B
1856r., u «O duznyeckux CUIOBBIX JTUHUAX», BeiIeAIIMX B 1862r.
CornacHo U30KEHHOMY B COBPEMEHHBIX YueOHHMKax, MaKkcBe sKo-
Obl «TIOCTYJTUPOBAJI» CBOM YpaBHEHHsI, HA CAMOM JKe JieJie CBOU YpaB-
HEeHUs1 MaKCBeJT CTPOro BbIBEJ Ha OCHOBAHMM MOEIH IBHKYILET0Cs
a¢upa, B KOTOPOM BO3HHUKAIOT BUXpeBble TpyOkH («hapameeBbl TpyO-
KW»), UCTIOJIB3YSl VIS 3TOrO TPyAbl [ elbMrosiblia 0 BUXPEBOM JIBHIKE-
HUW WJI€ANTbHOM JKUIKOCTH, T.€. JKUIKOCTH He BA3KOM M He C)KMMae-
moii. [lpunmcas cBoiicTBa MAeaNbHON >KUIKOCTH S(GHPY, NMPUMEHHUB
Teopembl ['enbMronbLa o TOM, YTO B MACAIBHON KUAKOCTH BUXPU HE
BO3HMKAIOT U HE YHUUTOXKAIOTCS, a TOJIBKO MepeMellatoTesl, U, YKa3as,
YTO LMPKYJISALMS BUXPS BIOJIb €0 OCH MOCTOSHHA, MaKCcBeIuT cBs3all
napameTpbl >KUIKOCTH U MOTYYHI ypPaBHEHHUS 3JIEKTPOJUHAMUKH.

WIMeHHO MOzenbHbIH, T.€. AMHAMUYECKHIA MOAXO0A U CTPOTHIM TH/-
pOAMHAMHUUECKHI BBIBOJ o0ecreunt ypaBHeHHsIM MakcBesia MakcH-
MaJIbHO BO3MOXKHOE [UISi TOTO BPEMEHH COOTBETCTBHE TOJIYYEHHBIX
YPaBHEHUH peanbHbIM BJIEKTPOMAarHUTHBIM siBlIeHus M. O TOM, Ha-
CKOJIbKO XOpOUIO M JIOOPOCOBECTHO 3TO OBUIO CJIeNlaHO, CYUTh HaM,
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MOTOMKAaM, TOJIb3YIOIIMMCS pe3yJibTaTaMd MaKCBEJUIOBCKMX paboT
yke OoJiee cra JieT.

OpHako Mpy BceM BeJIMYMHM BBINOJIHEHHONW MakcBeioM padoTsl
Helb3s 3a0bIBaTh, YTO OHA, KaK M Beskas paboTa, ecTh HE OKOHYa-
TeNTbHas!, a TOJIBKO MPUOIIHKEHHAsh UCTUHA, W TTIO9TOMY B HEel JOJIKHBI
OBbITb OTCTYIUIEHUS OT pealbHOM KapTHHBI SIBIEHUH, KOTOPbIE MHOIO-
KpaTHO ClloJKHee JIIoObIX Moaeneil. U, ciegoBaTenbHO, Takue OTCTYM-
JIEHUS HY>KHO MOMCKATh U OMpPENeNNTh, He Mopa JIM MOMTH B 3TOM BO-
npoce ganbliue Makcpesa.

U B camom pene, npu GnmkaiilieM paccMOTPEHUH BBIBOJOB ypaB-
HEHUI 3MeKTPOJMHAMUKHN TaKHe OTCTYIUIEHHUS! OT peaylbHOil JeHCTBH-
TEJIbHOCTH HECJIOKHO OOHAPY>KUTb.

[Ipexne Bcero, aup npuHUMAaCs 3a UISATBHYIO KUIKOCTD, T. €.
JKUIKOCTb HE BS3KYIO M HE COKMMaeMyro. A TakMX JKHIKOCTEH B MpH-
pozae He ObIBaeT, BCe OHM BSI3KME M B KAKOW-TO CTENEHU COKMMaeMble.
A ecnu 3¢up 3TO BoOOIIEe HE KUAKOCTh, a Ta3, 4TO MpEeAroyiaraiu
MHOTHE HCCIIeOBaTeNH, TO CTeNeHb CxKaThs d(hupa MOKET OKa3aTbes
OUYCHb BBICOKOH, XOTSI BA3KOCTb MOXET OBITb MU OTHOCHTEJIBHO He-
6omboit. M3 aToM nornpaBky BeITEKaeT OUYeHb MHOTOE.

B Ba3K0ii M coxumaeMol JKUAKOCTH B OTJIMYHE OT JKUAKOCTH HJe-
aIbHOW BUXPW MOTYT 00pa3oBBbIBATbCS M YHUUTOXKATHCS, TeM OoJee,
€CJIM YUUTBIBaTh MMOTOKH XKMIKOCTH BIOJb OCH BUXps. M 310 3Hauwmr,
YTO Ha MEPeXOJHOM MpoLecce, B MOMEHT 00pa3oBaHMsl, UUPKYJISALMS
BIOJIb OCH BUXPs He OylleT MOCTOsIHHA. A 9TO 3HAYMT, YTO B ONMKHEH
30HE JIFOOBIX 3JIEKTPOAOB JOJKHBI CYLIECTBOBAThH MPOIOJIBHBIE, a HE
NonepeyHbIe BOJHBI, YTO U OBIJIO 0OHAPYKEHO TP MOCTAHOBKE COOT-
BETCTBYIOLMX HKCMIEPUMEHTOB M YTO BOBCE HE MPEAYCMOTPEHO ypaB-
HeHUsIMU MakcBesuia.

Eme 06 oguoM. Ilpu Beeii cBoeit kaxylieics MOHOTe YpaBHEHHUS
MakcBesuia He OTpaXkaloT pa3BHMTHs Mpolecca B KaXIOW TOYKe Mpo-
CTPAHCTBA, TaK KaK 9TH YPaBHEHHsl OTPayKatOT JBM>KEHHE d(Upa TONb-
KO B IIockocTH. st Toro 4roOepl moAoOHbBIe YpaBHEHHs OTpakaiu
npoteccel B 00beMe, B OKPECTHOCTSAX KaXIOW TOYKM MPOCTPAHCTBA,
HYHO, YTOOBI pPacCMaTpUBAIMChH pa3finius B YCJIOBUSX BUXpeoOpa-
30BaHMA B JIByX MapajiesIbHbIX MJIOCKOCTSX, T. €. OMUCHIBATh ypaBHE-
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HUSMH TPOLIECCHI, MPOUCXOJSIIME BIOJAb OCeH BUXpEH, a 3TOro y
Makcgeria Her.

Hukakux HaMekoB Ha BO3MOJYKHOCTb CXKaTHs 3JIEKTPUYECKOrO H
MarHuTHOro mosied y MakcBenjia TOxe HET, a B CKUMaeMoM d¢upe
9TO 00513aTeNbHO JOHKHO OBITh, YTO M OBLIO BBISBICHO TPH aHAJIHM3e
Pe3ynbTaTOB U3MEPEHHUH B CMIELMAIbHO MOCTaBICHHOM MCCIIEI0OBAHUU
3aKoHa MOJHOro TOKA.

U tak nanee.

VYpaBHeHus MakcBesia He OTpaXkaroT (GHU3MUYECKOro mpoiiecca
MPHU TMEepeceuyeHnr PacrpoCcTPaHSIOUIMMCI MarHUTHBIM TIOJEM TMpo-
BOJHHUKOB. A BOT JIpyrod 3aKOoH — 3aKOH 3JIEKTPOMarHUTHOW MHIYK-
LMH, T. €. 3aKOH HaBEICHMS 3]C Ha MPOBOJHUK IMPH MEPECEeUEHUH UM
HEMOJBUKHOIO MarHUTHOTO TOJIS

e=Bwv

OoTpa)kaeT 3TOT MPOIIece, TaK Kak B HeM (PUTypHUpYyeT CKOPOCTh V repe-
CEeUYCHHSI TMPOBOJAHUKOM, UMEIOIIUM JUTHHY |, MArHUTHOTO TOJIS ¢ WH-
nykaueir B. U, cnemoBaTenbHO, 3TO €CTh 3aKOH OJIM3KOJEHCTBHS, B
KOTOPOM MpPOIJIS,AbIBAETCS CYTh Mpoliecca.

B 3akone xe ®dapages Takas cyTh He OpOoCMaTpHUBAaeTCs, a 3TO
3HAYUT, YTO HA CaMOM JieJie TIpoliecc MpoTeKaeT Kak-To uHave. Jleii-
CTBUTEJILHO, B peaJibHbIX MpolleccaX HUKAKOTO W3MEHEHUsl Hampsi-
JKEHHOCTHU MarHUTHOTO MOJISl BAOJIb OCU HE MPOUCXOJUT, a MPOUCXO-
IUT U3MEHEeHHEe KOHIIEHTPALMH CHJIOBBIX MAarHUTHBIX JIMHAW B TUIO-
Iay KOHTypa 3a CYeT NMPUX0/a UX TyJa He B MPOAOJIHHOM, a B MOTe-
peyHoM HarpaBjieHuM. B mpouecce 3Toro ABMKEHUS U MPOUCXOAUT
nepecevyeHre UMHU MPOBOJHUKOB paMKHU. A TOraa 3TOT MPOLECC OMu-
ChIBaeTCcs WHaye, XOTsA B YaCTHOM ciy4ae (OpMyJibl JaayT OJIM3KHe
pesynbTathl. [IpaBaa, B Apyrux ciyyasx pesyibTaTbl MOTYT CHJIBHO
PacXOJUThCSA, U B ATUX CIy4asX 3KCIEPUMEHTbI MOJATBEPIKIAIOT HE
MaKCBEJUTOBCKUE W (apajieeBcKie 3aBUCMOCTH, a 3aBUCUMOCTH, BbI-
BEJIeHHbIE W3 YCJIOBHS HEMOCPEICTBEHHOTO B3aWMOJEHCTBHS H3Me-
HSIIOLIETOCs] MArHUTHOT'O TOJISt ¢ TPOBOJHUKOM.
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U3 Bcero ckazaHHOro ciaeayeT To, YTO ypaBHeHUs Makcgesuia aa-
JIEKO HE MOJIHOCTBIO ONMCBIBAIOT CYLIHOCTh 3JIEKTPOMAarHUTHOIO Mpo-
necca. OHM OMMpAOTCsl HA BecbMa MPUOIKEHHYIO MOJENb 3JIeK-
TPOMAarHUTHBIX SIBJIEHUH M, COOTBETCTBEHHO, BeCbMa MPHUOJIMKEHHO
uX OTpaxkaroT. Bce, 4To He 3a/105keHO B MOJIeJIM, HE MONajo U B ypas-
HeHus. [lonepevyHoCTh 3JIeKTPOMAarHUTHBIX BOJIH 3aJI0KEHA B MOJIEIH,
OTTyJa Mepeluia B ypaBHEHHS, U, €CTECTBEHHO, pEeLIeHHe 3THUX ypaB-
HEHMH JaeT monepeyHble BOJIHBL. A MPOJOJIbHbIE BOJHBI HE 3aKJajlbl-
BaJIUCh B MOJEIb, OTKY/a )K€ UM B3SThCS B ypaBHeHMAX? WX Tam u
HET, HO BOBCE HE MOTOMY, YTO TaKHX BOJIH HE CYLECTBYET B MPUPOJE.

KoHnuenuus nansHoAeicTBUS, OTCYTCTBHE MEXaHHW3Ma Mepeaadu
B3aMMOJECHCTBUI B MPOCTPAHCTBE, KOI/la TaKHUe B3aUMOIEHCTBHUS pe-
albHO MPOUCXOAAT, HEOJHOKPATHO KPUTHKOBAINCH Pa3IUYHBIMH yUe-
HeiMU. B »TOM HampaBienun B 20 u 30 roapl B Hamied crpaHe
NpouuTd 0OJIbIIME TUCKYCCUM. YUeHble-PUKIIaIHUKK BCeraa HacTau-
BaJIM Ha TOM, YTO JOJDKEH CYLIECTBOBAaTb MEXaHM3M IEepeAayu B3au-
MOJEHMCTBHIA, U HACTaUBAIM TaKXKe Ha TOM, UTO [ 0OeCeYeHH s STUX
B3aMMOJICHCTBHI JTOJDKHA CYyIIIECTBOBAaThL MUPOBas cpena — sadup. On-
HaKO TaKas MOCTaHOBKA BOIIPOCA BCTpeyasia BO3PAXKEHUSI CO CTOPOHbI
BeAyLIMX (U3UKOB-TEOPETHKOB, KOTOPbIE BCAUECKH IMPENsSTCTBOBAIU
caMOH MOCTaHOBKE 3a[a4d, BO3MOKHO, TIOHUMAsl CJIOKHOCTb 3a1a4i U
ornacasch TOro, YT0 OHM MOT'YT € Hell U He cripaBuThkes. M B pe3ysbra-
T€ MBI JO HACTOSALIEro BpEMEHW He NMEeEeM JIOCTaTOYHO MOJHOW Kap-
TUHBI 3JIEKTPOMArHUTHBIX SBJICHUW. a, HE MOHUMAas WX (U3NUECKOM
CYTH, HE MOXEM pa3BUBATb IEKTPOAMHAMMKY B TOH CTENEHM, B Ka-
KOH 3T0 TpeOyeT MpaKTHKa.

Ha npumepe snekTpoauHaMHMKM OY€Hb BHAHA OTHOCUTEIBHOCTH
HalIMX 3HaHUH O MpUpoJie ABJIEHUI, B JaHHOM cllyyae — 3JIeKTpoMar-
HUTHBIX. MBI OJKHBI OBITH TTyOoko Onaronapuel k. K.Makcsenny
W ero MpelIecTBEHHUKaM 3a Te pe3yJbTaTbl, KOTOpble OHU JOHECIU
JI0 HaC M KOTOPBIMH MBI CTOJIb YCIEIIHO MOJb3yeMcs MHOTHE TOJbl.
Ho 310 BOBce He 0O3HauaeT, YTO 3a HAC BCE CHEJIAHO, KaK 3TO B SIBHOM
WITH CKPBITOH (opMe OOBACHSIOT HaM yUeHbIE OT JIeKTPOAMHAMUKH.

Ha npotsokeHun Gonee uem cTa jieT co JHs BbIXOJa B CBET Tpak-
Tata MakcBesuia B 00J1aCTH TEOPHH SIIEKTPOMAarHeTH3Ma MPaKTHYECKH
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He MPOU30III0 HUKAKUX C/IBUTOB, pa3Be uTo B 1874r. VMo u B 1892-
95 rr. TTOWHTHHT NPEUIOKUIIA BBECTH BEKTOp IUIOTHOCTH TMOTOKa
SHEPrvM AJIEKTPOMArHUTHOTO TIOJIi B MPOCTPAHCTBE. 3a 3TO BpeMs
HaIrvcaHbl M TIepernrcaHbl COTHU Y4eOHUKOB TIO 3JIEKTPOTEXHHKE, pa-
JMOTEXHUKE W 3JIEKTPOHHMKE. B HUX MpakTH4YecKH HUYero He 100aB-
JIGHO K TOMY, 4TO yke OblIo momy4deHo MakcBemiom. M3MeHumuch
MU 0003HAYCHUsl, yinyulnuiachk (MM yXyJuiuiach?) peaakius, 13-
MEHHWJIaCh TPaKTOBKa. A BCS CyTb AJIEKTPOJMHAMHKM OCTanach TOM
’Ke, U YUeHbIe-3JICKTPOIMHAMUKH NPEOBIBAIOT B MOJHOM OJ1aroyLuuy,
U3 TIOKOJICHUS B MOKOJICHHE MPOTACKMBAasi BCE OJHU M Te Ke M30UThIe
WCTHUHBI.

Bunumo, 1 31eck npuaercs 3a aeno OpaTbes NPUKIaIHUKaM, Te-
pell KOTOPbIMH BO3HUKAIOT MPAKTUYECKHE 3aa4i U KOTOPBIM IO ITOM
NpUYUHE TEOpHs, OTpaXkalollas peajibHble MPHUPOAHBIC IMPOLIECCHI,
Hy’KHa OOJIbLIIe, YeM YUEHbIM-TEOPETUKAM.

4.3. K nonoxeHuro B KOCMOJOrmu

Han Bceii coBpemeHHo# Haykol o BeeneHHOI kak elMHOM LiesioM
— KOCMOJIOTHel M HayKOH O MPOMCXOXKICHHWH U Pa3BUTHM KOCMHUe-
CKHX TeJl — KOCMOTOHMel BUTaeT TeHb OOIei TeOpun OTHOCHUTETBHO-
ctu A.DunmreiiHa [3]. B 20 roast 2040 cToneTHs acTpoOHOMBI 00-
paTuiy BHUMaHUE Ha TaK Ha3bIBa€Mble KOCMOJIO-THUECKHE NapagoKChl
— TepPMOAMHAMHUYECKHUH, ONTHYECKUH W TPaBUTALMOHHBIA, KOTOpbIE
OOHApYKUITM TPOTUBOPEUMs CYILECTBYIOLIMX B TO BpeMsl TEOpUH C
HaOonaemMbIMu aktamu [4].

TepmoavHaMHUYECKUA MapagoKC BBITEKAET M3 PaclpOCTPaHEHHUs
Ha Bcto Beenennyro Broporo Hauana TepmonnHamuku. Bropoe Hava-
JI0 TEPMOJVMHAMHUKH — 3TO MPHUHLMIM, yCTaHABIMBAIOLIMI HeoOpaTu-
MOCTb MAaKPOCKOITMYECKMX MPOLECCOB, MPOTEKAIOMMX C KOHEYHOH
ckopocteto. [lepBas (opMyaMpoBKa 5TOro NMpUHOMNA MPUHAIIESHKHUT
HemelkoMy (u3uky Kaysuycy: HEBO3MOXKEH Mpolecc, MPU KOTOPOM
TEIJIO0 CaMOMPOU3BOJIBHO MepexXoausao Obl OT Ted Gonee XONOAHBIX K
Tesiam Ooniee ropsiuuM. B coBpemeHHol TepMoanHamuike Bropoe Ha-
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Yaji0 GOpMyJIHMpYyeTCs Kak 3aKOH BO3pacTaHHs SHTponuH. byksanabHoe
npumeHeHue BToporo Hauana TepMOIMHAMMKM K BceneHHOM, kak K
uenomy, npuseno Knaysuyca k BbiBomy o HenzOexxHocT TeruoBoit
cmepTH BceeneHHOM, T. €. K TAKOMY €€ COCTOSTHHUIO, TP KOTOPOM Bce
MpoLIeCChl MPEKPaTATCSl BCJIEACTBUE BCEOOLLEro ypaBHOBELUMBAHUS
temneparyp. Ho ecnu BceneHnas cymiecTByeT BeHHO, BO3HMKAET Ma-
panokc. [lapagokc BO3HUKAeT U B TOM cilydae, €Ciu MPUHATh TEOPHIO
HecTaoHapHOW BeenenHoi, BeiTekaronieid n3 OOLiel TeOpur OTHO-
cUTeNbHOCTH OWHIUTEIHA, TaKk Kak B 3TOM ciy4dae Bo3pacT Merara-
JIAKTUKUA — Bcel vacTu BcesieHHOM, AOCTYIMHOW HaOMIOISHUIO C T10-
MOIIBIO TEJIECKOMOB, OKa3bIBa€TCsl MEHbIIE BO3pacTa 3eMJIH.

BropbiM mapagokcom siBisieTcss Tak Ha3blBaeMblid (hoToMeTpH-
yeckuii napagokc 1lle3o-Onbbepca. CornacHo 3ToMy nmapagokcy Mmpu
OeckoHeuyHOM mpocTpaHcTBe BceneHHo# B 11000M HanpaBieHUMM Ha
Jy4e 3peHHsl JOJDKHA OKa3aTbesl Kakas-HUOyAb sipkas 3Be3na, M BCA
MOBEPXHOCTh Heba [O/DKHA MPEACTAaBIATHCS OCIEHMTENIBHO SPKOH,
nogoOHo#, HanpuMep, noBepxHocTH CoJHIA, YTO TaKkKe MPOTHUBOpPE-
YUT HAOMIOACHUAM. A, 3HAYUT, HAJIMLIO MapagokKC.

Hakonen, TpeTuil mapagokc — rpaBUTallMOHHBIN mapaaokc Heii-
MaHa —3eJiirepa UMeeT MeHee OUeBHU/IHBII XapaKkTep U COCTOUT B TOM,
yTo 3aKOH BCEMHMPHOro TiroteHus HbploToHa He naeT Kakoro-nubo
pasyMHOro OTBeTa Ha BOIMPOC O IPaBUTALIMOHHOM M10JIe, CO3aBaeMOM
OeckoHeuHOM cucteMoli Macc BeeneHHOM: B 000N TouKe MpoCTpaH-
CTBa I'PABUTALIMOHHBINA MOTEHUMAJ, CO3/1aBaeMblii OECKOHEUHBIM YHC-
JIOM Macc, PABHOMEPHO PacrpeneeHHbIX B O€CKOHEU-HOM MPOCTpaH-
CTBe, cO3AacT OeCKOHEUHO OOJBIIOI MOTEeHIMAI, U TIPUTSHKEHHE Mace
JpYT K IpYyTry CTAHOBUTCSI HEBO3MOKHBIM.

ITo MHeHHIO cOBpeMeHHBIX KOCMOJIOTOB, BCE TpU Mapagokca pas-
peluaioTes, eclid MPUMEHUTb K KOCMOJIOTMH TEOPHIO OTHOCHTEIb-
HOCTH OHHIUTEIiHa, B KOTOPOH yJeleHO BHHMaHWE KPUBU3HE MpO-
CTpaHCTBa-BpeMeHH, Onarogaps yemy BceneHHas 3amkHyTa cama Ha
ce0s1, a TakkKe ee He CTAllMOHAPHOCTH, OTKPBITOH COBETCKUM (pHU3UKOM
®puamanom B 20 roawel npounioro croyietvs. Paborsr ®@puamana
MOJTyYWJIA TIPU3HAHUE Tocje Toro, kak B 1929r. amepukaHckuii ac-
TpoHOM Xa001 OTKpbLT 3aKOH «KpacHOTo CMEIEHHUS» CIEeKTPOB Jla-
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JIEKMX TalaKTUK. OKa3aJ0Ch, YTO CHEKTPbl FAJIAKTUK CMELLEHbI B CTO-
POHY KpacHO yacTu, mpuyeM TeM Oosblie, YeM Aajiblle OT HaC HaXo-
osaTes 9TH ranaktukd. OTcioga ObUT cAenaH BbIBOJ O pPacIIMpPEeHUH
BcenenHoli B pe3ysibTaTe Tak Ha3bIBaeMOT0 «boJIbIIOrO B3pbIBa».

Cwmeicn bombmoro B3peiBa cregyromuii. Korma-to Bceenennas
OblTa cocperoToyeHa B O/IHOM Oe3pa3MepHOl TOUKe, Ha3BaHHOW CHH-
TYJISIPHO#, U uMena 6eckoHeyHo OoubLIyIo IoTHOCTH. Ho moTom oHa
B30pBaiachk, U ¢ TeX MOP BCe €Il pasjeTaeTcs BO BCE CTOPOHBI, UTO
9KCMEPUMEHTAIbHO M ToATBepxkaaeT «KpacHoe cmelleHHe» crek-
TpoB. bonbwioii B3pbIB — akT poxkaeHus BeenenHoii npouzoien npu-
MepHo 15-20mupa. et Tomy Hazan. [loka 4ro mporece uaer B OAHy
cTopoHy. Bo3moxkHO, uTo yepe3 HekoTopoe BpeMs BceeneHHas HauHer
CKMMaTbCsl U CHOBA cOoOepeTcsi B CUHTYJISIPHYIO, T. €. 0e3pa3MepHyto
TOUKY, & TOTOM CHOBa B30pBeTcs. Torna 3To OyaeT «a1yJbCupyroLasn»
Bcenennas. Ho noka 310 HesicHO.

B coBpeMeHHO# KOCMOJIOTMYeCKOi JUTepaType MHOIO BHUMAaHUS
ylenseTcsl mpoleccaM, MpouciieAuM Bo BeeneHHo# B nmepBbie Mo-
MEHTHI rocsie B3priBa —uepes kopoTkoe Bpemsi nocie B3peiBa —depes
1 c, wepe3 1 mc u gaxke uepe3 1 mxc. Ho cocrosinne Bceenennoii mo
B3speiBa, ckaxkem, 3a 1 ¢ no B3peiBa, He paccMmaTpuBaeTcs, Tak Kak
CUMTAETCS, YTO 3TO OECCMBICIICHHO: caMOi KaTeropuu BpeMeHH TOraa
HE CYILECTBOBANO, MOCKOJIbKY HUKAaKUX TPOLIECCOB He ObLTO BOOOIIE.
OTcueT BpeMeHH MCUUCIAETCs TOJIbKO ¢ MOMeHTa bosbimoro B3phis.
TeopeTHkM cUMTAIOT, 4TO HAesd pacluupstolerics BeeneHHol no3so-
JIWIa pa3pelinTh BCe YIOMSIHYThIE MapaJoKChl, BIpoYeM, AJisl pa3pe-
LIEHUs] TEPMOAMHAMHMUYECKOrO Mapajokca 3TOW HMIEM OKa3alnoch He-
noctarouHo. [loaTomy npuBnekaeTcs AONOIHUTENBHOE 0OBsCHEHHUE, B
COOTBETCTBHMHU C KOTOPBIM J1t00asi ckojib YrogHo Oojbluas yacTh Bce-
JICHHOM He sIBIIseTCS 3aMKHYTOH, W MOTOMY BBIBOJ O HEU30EKHOCTH
«TennoBoit cMepTr» HeBepeH. [IpaBna, Takoe paccyxaeHHe MPOTHUBO-
peuuT uaee o0 3aMKHYTOCTH BceneHHOH, BbITeKatoliel U3 TeOpur OT-
HOCHUTEJIbHOCTH, HO 3TO HE TaK Ba)KHO, KakK IOJIararoT BCe T K€ Teo-
peTukd. 3aTO OcTalbHbIE ABa MapajgoKca pa3peluaroTcs BIIOJIHE Yyc-
TMELIHO.
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B uenowm ke Bcs Bcenennas omHOpoaHa M M30TpomnHA. JT0 6a3u-
pyeTcs Ha IByX MOCTyJiaTax.

Hocryaar 1. Hawny4imum onucaHueM TpaBUTALMOHHOTO TOJIS
SBJISIOTCS YpaBHEHWs DHHINTEiHA, OTKyJa M BBITEKaeT KPHUBU3HA
NpOCTpaHCTBa-BpeMeHH. (DTUM mocTyiaupyercs (GakT, 4To Jydiie
DifHIITeHHa yKe HUKTO M HUKOTIa HUYero MpUayMarh HE CMOJKET).

Hocrynar 2. Bo BeesneHHoit HeT kakux-11M00 BBIIEICHHBIX TOYEK
(omHOpomHOCTE BeesieHHOI) U BbIZETIEHHBIX HampasieHuii (3aeck To-
e BCE SCHO. HUKTO HEe WHTepecyeTcsl, CYIIECTBYIOT JI TaKue BblJe-
JICHHbIC HamnpaBJieHUS; pa3 B COOTBETCTBHUHM C TOCTYJaTOM HX HeT,
3HAYMT, U UCKATh HE HAJIO).

[Tockonbky ypaBHeHHs1 DUHINTEHA TP paBEHCTBE HYJIFO KOCMO-
JIOTUYECKOro YieHa MPHOoOpeTatoT MPOCTOM BUI, TO 3TO M CBUICTEIb-
CTBYET O MPAaBUIILHOCTH U KPacoTe TeOpHH DIHIITeHHA.

KocMmonornveckas nocrosiHHasi A BBeieHa DWHIITeHRHOM B 1917T.
B CBOM YpaBHEHHs, YTOOBI 3T YpPaBHEHHMS MOIJIM WUMETh pEIIeHHE,
OIMUCHIBaIOLIEe CTAlMOHAPHYIO BeeneHHyo, 1 ya0BIeTBOPsUIN Tpebo-
BaHUIO OTHOCUTENbHOCTH MHepuuu. [Ipu A < 0 sty cunbl obecrieun-
BAalOT MPUTSDKEHUE Mace, a npH A > 0 —oTTankuBaHKUe, Bo3pacTaroliee
C YBEIIMUCHHUEM pacCTOsIHUSA, a He yObiBatoliee! OU3MYECKUI CMBICIT
BBEJICHHSI KOCMOJIOTMYECKOM MOCTOSHHOM 3aKiItoyaeTcs B JOMyIIEHHN
CYIECTBOBAHHMS OCOOBIX KOCMHUYECKHMX CHJI, MPUPOJa KOTOPBIX HEM3-
BECTHA, HO 9TO U HEBAXKHO.

[Tockonbky TpeOoBaHHe cTaLMOHAPHOCTH BceseHHO# oTmano B
CBSI3U C OTKPBITHEM pa30deraHus rajlakTvk, To DinHmredH B 1931r.
OTKa3aJicd OT KOCMOJIOTMYECKOH MOCTOSHHOM, KOTOpas 10 CHUX MOop
cuMTaeTCsl MPUOIMIKEHHO PaBHOM HYJIIO, XOTs AOMycKaeTcs M Apyras
BO3MOJKHOCTB. KOCMOJIOTHYECKasi MOCTOsIHHAsE KpaiiHe Maia, HO Bce
JKe He paBHa HyITO, a UMeHHO A ~ 107° cm 2.

B cootBercTBHM ¢ mpeactaBieHusMH OOILEH TEOPUH OTHOCH-
TEeJILHOCTH MMOJIHas Macca BeesleHHOI KOHeuHa M COCTaBIIsSeT

R V3272
M= Rt — = ——
x 2%
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3neck R — paauyc 4YeThIpeXMEpHOro MPOCTPaHCTBA 3aMKHYTOM
Beenennoit. [Ipu A~ 10 cv? R= 3-1¢" em.

OiHTeiH oTMedaeT [3], YTO MOJOKHUTENIbHAsS KPUBU3HA MPOCT-
paHcTBa, 00yCIIOBJICHHAsl HAXOMsLIeHCs B HEM MaTepHel, NonydaeTcs
U B TOM ciyvae, eciid A = 0, U UTO MocTosiHHAs A Hy»)KHa Ui TOTO,
4yToObI 00ECHEeUUTh KBA3UCTATHUECKOE pacrpeliesieHue MaTepuu, co-
OTBETCTBYIOLLEE (PAKTUYECKUM CKOPOCTSIM MepeMeLleHHs 3Be3I.

Ha 5T0li 0CHOBE B COBpEMEHHON KOCMOJIOTMU paccMaTpUBAIOTCS
rJIaBHBIM 00pa3oM jiBe Mojiesii BeeneHHoit. B oiHOM MX HUX KpHUBH3-
Ha MpPOCTpaHCTBa OTpULATeSbHA WM B Mpezese paBHa Hymro. [Ipo-
CTpaHCTBO OECKOHEYHO, BCE pPAacCTOSHHUS CO BpeMEHeM  Heorpa-
HUUYEHHO BO3pacTaloT. OTO TaK HasblBaeMasl OTKpbITas Mozeib. B
Jpyrod — 3aMKHYTOW MOJAENH KpHBHM3HA MPOCTPAHCTBA MOJIOKUTE-
JIbHA, MPOCTPAHCTBO KOHEYHO, HO CTOJIb e 0e3rpaHU4yHo, UYTO U B OT-
KpbITOH Mozenu. B 3Toll Mozaeny pacuIMpeHHe cO BPEMEHEM CMEHU-
Tcs ckaTveM. HauanbHele ctanmu s o0enx Mojeneld OJMHaKOBBI —
JOJIKHO CYLLECTBOBaTb 0CO00€ HAaualbHOE COCTOSIHUE ¢ OECKOHEUHOM
TUIOTHOCTBIO Macc M OECKOHEYHOM KPHMBU3HOW TMPOCTpaHCTBA U
B3pBIBHOE, 3aMEUISIOLIEECs] CO BpEMEHEM, PacLIMpeHHe.

CylecTByeT eunie M TpeTUH BapHaHT — BapHaHT «ropsueil Bce-
JICHHOW», TMpearnoJjaraloliiii BBICOKYIO HauyalbHYI TeMIepaTypy
Bcenennol, uro Takxke siBasercs nocryiaroM. M3 atoro mocrtynara
BBITEKAET, UTO MPH OUYEHb MAJIBIX 3HAYEHUSAX HAYAIBHOIO BPEMEHH He
MOIJIM CYIIECTBOBATh HE TOJBKO MOJIEKYJbl WM aTOMBI, HO Jaxe U
aTOMHbIE si7pa. CYLIECTBOBaja JIMIIb HEKOTOpas CMeCh Pa3HbIX 3je-
MEHTapHBIX YacTHIL, BKIIFOUast (POTOHBI U HEUTPHHO.

Ecnu B camblii «HavanbHbIi MOMEHT, T.e. ipu t = O mioTHOCTL p =
o, T0 yake npu t = 0,01c. IIOTHOCTH CHIDKAeTCA 10 3HaueHus p = 10
r/em®. B crarbe «Kocmonorus» [3] Haan muimer, 9to «...He3HaHHe
TOr0, YTO MPOMCXOAWUJIO MPU TUIOTHOCTSX, HAMHOIO MPEBBIIAIOIIMX
snepHyto (3a nepesie 107 ¢ pacimpenus), He MemaeT fenath Gosee
WM MEeHee JIOCTOBEPHBIE CY)KIEHHs O Oosiee MO3IHUX COCTOSHMSAX,
HaunHast ¢ t = 0,01c».

OcHOBHBIMM Ha0IOAATENIbHBIMU (PaKTaMH, MOATBEPIKAAIOIIUMHU
HE CTalMOHAPHOCTb BCeneHHOW M TO, YTO OHa ropsyasi, CUMTAIOTCS
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kocMoutorudeckoe «KpacHoe cMmenieHre», oTkpbiToe Xab6mom B 1929
r., ¥ oTKpbiToe B 1965 . penukroBoe paavonsmydeHue. M Tonbko
KPUBHM3HA IPOCTPAHCTBA HEMOCPEACTBEHHO HE TOJAeTCs H3Mepe-
HHIO, HO U OHA OfpezieiieHa KOCBeHHO. [Ipu 3ToM cpeHssl TIIOTHOCTh
CBETAIIErocs BelecTsa okasanack pasHoit 10— 10° r/em®. Ho Tak
KaK KpUTHUecKas CpefHsisi mioTHocTh coctapmser 6-10°° r/em®, To
HeJIb3sl TOYHO CKa3aThb, KakoBa BcelleHHast — OTKpbITas, T. €. paclupsi-
fomiascs 6e3rpaHUvHO, WM 3aMKHYTas, T. €. OHa HaYHET 4Yepe3 HeKo-
TOpoe BpeMs cxkumatbes. Ho Bee, 4To kacaeTcs mpormioro, sicHo.

B mnpouecce nmpopaboTKu COBPEMEHHOW KOCMOJIOTHMH BO3HUKIIN
HEKOTOpbIE TEOPETUUSCKHE TPYIHOCTH, HANpUMEp, OTCYTCTBHE TEO-
pUM U1 W3YYEHHUs COCTOSIHHUS BEIECTBA CO CBEPXBBICOKOHM IUIOTHO-
CTBIO, HAXOXK/ICHHE MAaTeMaTHKH [Tl M3yUCHHUS COCTOSHHS BEILLIECTBA C
OECKOHEYHOI IUIOTHOCTBIO, MOTPeOOBanOCh OOOOIICHHE MOHSATHS
BPEMEHH /ISl TIOATBEPIKACHUST OeCCMBICTIEHHOCTH MOCTAaHOBKH BOTIPO-
ca 0 TOM, 4TO e Bce-Taku Obuto 1o t = 0,37ech AenatoTces JIUIb nep-
Bble warn. Hepocrarouno paspaboraHa TOMOJIOTMsSl MPOCTPAHCTBA-
BPEMEHH, HE COBCEM TOYHO OIpezeseH Bo3pacT BceneHHOH, He 00b-
SICHEHBI 3apsoBas cumMMmeTpusi BeeneHHoid, mpeobiananue BelecTsa
HaJl AHTUBELIECTBOM, HET YyOCIUTeNbHOW TEOPHH BO3HUKHOBEHHS
3Be3]] M TaJIaKTUK M T. . Ho 3TO Bce HUKaK He cKa3bIBaeTcsi Ha OOLIei
YBEPEHHOCTH B TOM, YTO OCHOBHBIE TEepeyHCIIeHHbIe BbIIE (yHIa-
MEHTaJIbHbIe MOMEHTbBI PellIeHbI MPAaBUIBHO, U KOCMOJIOTHS B LIEJIOM
HaXOJMTCS Ha BEPHOM IyTH.

OnHako Takoe yTBepsK/IeHHe BbI3bIBaeT OOJIbIINE COMHEHHSI.

B camom nene, kak ObUTO MOKa3aHO BBIIIE, COBPEMEHHAss KOCMO-
JIOTUSl TOCTPOEHA IO THUIOBOMY TOCTYJIATUBHOMY MNpuHLMITY. OHa
OazupyeTcs Ha MocTyjaraX, KaXIblii U3 KOTOPBIX MOXET W JOJDKESH
OBITh MOJIBEPTHYT COMHEHHIO.

Haunewm c noctynaros O61ueii Teopun otHocuTenbHocTH. Hy, Ka-
KO€ OTHOLIEHHE UMEET CKOPOCTh CBETa, SIBICHUS DJICKTPOMArHUTHOTO
B3aMMOJICHCTBHSA, K I'PaBUTALIMM, COBEpPIIEHHO MHOMY (yHAaMeHTa-
JHLHOMY B3auMOJeHCTBHIO? CKOPOCTh CBETa BXOAWT B COCTaB YEThI-
PEXMEpHOro MHTepBajia MPOCTPAHCTBA-BPEMEHU U OTTyJa MepeKoye-
Basia B TeH30pbl OO01Iel TEOPUU OTHOCUTENILHOCTH. [ e ke oruka?
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Hanee. IToueMy pelieHO, YTO KOCMOJIOTMUECKHE NapaJoKChl He
MOTyT OBITh pa3pelleHbl B paMKax MpeacTaBleHnit 00 OOBIYHOM €BK-
IMI0BOM MpoctpaHcTBe? Takux ocHoBaHuii HeT. KoHeuHo, eciin uc-
KJIIOUUTh M3 PACCMOTPEHUs Cpeidy, 3alONHAIOLLYI0 MHPOBOE MPOCT-
PaHCTBO, TO TOTJA MpUAETCsS OOPOTHCS ¢ MapaJoKcaMH B TIOJIHOM TTyc-
TOTE HEEeBKJIMAOBA MPOCTPAHCTBA. A eclii 3(UPOM 3apaHee He Mpe-
HeOperartb, TO OTKPBIBalOTCSI COBCEM MHbIE BO3MOMHOCTH.

TepmonuHamMuyeckuii mapasiokc BooOIIe MOXeT OBbITh MoJBepr-
HYT COMHEHUsIM caM 1o cebe. Benpb oH kacaeTcst TOJBKO Cllyyaes Mpo-
cToro oOMeHa TeIyioM JBYX Tesl pa3iuuHoil Temneparypsl. Ho passe
BOo BcesneHHOIl cyliecTByeT TONBKO Takoro pojaa 3HEprooOMeH u
TOJBKO Ha ypOBHE OOBIYHOrO Teruia? A Kyza MOJeBaJMCh sACpHbIE
peakiyu, MoYeMy OHHM He YUUTHIBAIOTCA? A MOYEeMy HE YUWUTbIBaeTCs
HercyeprnaeMocTb MaTepur Briyob? Benp 9To 03HauaeT, 4To cylecT-
BYIOT €llleé MHOTHE, HEBEJIOMbIe HaM CEroJHs B3auMoeicTBus!

A, Kpome TOro, CyIIeCTBYeT ellle TOYKa 3peHHsI O TOM, UYTO BOOO-
111e TOBOPUTH O POCTE SHTPOMUHU HEBEPHO, a HY)KHO TOBOPUTH O MPO-
Leccax pacceMBaHMs WM KOHLEHTPALMU 3HEPruM B MPOCTPAHCTBE.
KoHeuHo, GOJbIIMHCTBO MPOLIECCOB CBSI3aHO C PAacCeUBAHUEM 3HEP-
rMd B MPOCTPAHCTBE, B HUX 3HTponus pacteT. Ho okasbiBaercs, uTo
CYLIECTBYIOT MPOLIECChl KOHLEHTPALMU SHEPrH, B pe3ysibTaTe KOTO-
PBIX SHTPOMUS yMeHbluaercs. TakuM MpoLeccoM SBISETCS, HampH-
Mep, npouecc GopMUpOBaHHUS Ta30BOro BUXpsi —cMepua. CMepu —3To
NpUpPOAHAs MallvHa Mo nepepaboTke MOTEeHUUATLHONW SHEPrUuu aTMo-
cdepbl B KHHETHUECKYIO SHEPTHIO IBMKEHHS ra30BbIX MOTOKOB. Ecin
MHUPOBOE MPOCTPAHCTBO IMyCTOE, TO, KOHEUYHO, B HEM HET MecTa s
NOA0OHBIX MPOLIECCOB. A €CJIM OHO 3alOJHEHO a30MoJ00HbIM 3(hU-
pom? Toraa Takue npouecchl 00s3anbl ObiTh. Ho 11 MX HaxoxkaeHUs
BOBCE HEJJOCTaTOYHO MAHMITYJIMPOBATh a0CTPaKTHBIMH (popmysiamu, a
HaZo0 MCKaTh dTH mpouecchl. OHU MOryT OBbITh, HalpUMep, B sAApax
CIMpANIbHBIX FIAKTUK — MX LEHTpalibHbIX yacTsax. M3BecTHO, uTo s-
pa ranakTuk, NpocMaTpyUBaeMble HACKBO3b KaK IyCTOE MPOCTPaHCTBO,
KaKUM-TO 00pa3oM TreHepUpyIOT BEIIECTBO B BUAE MPOTOHOB, 00mIas
Macca KOTOPBIX B roj paBHa moiytopa Maccam ConHua. B palionax
A0ep TajJakTUK MaKCUMajlbHas MJIOTHOCTb 3Be€3[, KOTOpbIE M3 3THX
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npoToHOB obOpasytoTes. Kak sto mpoucxoaut? Hemp3s nu mpeacta-
BUTH 3TOT TPOLECC TaKUM OOpa3oM, YTO B pe3yJibTaTe COyIapeHHs
JOBYX 3aKpy4YeHHBIX CTpyH 3¢upa, KOTOpbIil MocTymaeT B sSApPO MO
JBYM CIIUPAJIbHBIM PYKaBaM TajaKTHKH, €ro CTPYH COyIapsioTcs, 4To
MOPO’KAaeT BUXPH 3(upa, a TH BUXPH JIENATCA U CaMOYTIOTHSIOTCS,
HETIPepbIBHO YMEHbIasch B pa3Mepax. B pesynbrare sToro m obpa-
3YIOTCSI MPOTOHBI — BUHTOBBIE TOpPOWAanbHble BUXpU ddupa. [lpu
CKaTUW TeJa BUXpPS B CHIIY MOCTOSHCTBA MOMEHTA KOJMYECTBA [IBH-
KEHUsI CKOPOCTh Ta30BBIX MOTOKOB BO3PAcTaeT, SHEPrHs UX YBEIUUH-
BaeTcs 3a cyeT Mepexo/a MOoTeHUUANbHOM SHeprun AaBjieHus sgupa B
KUHETHYECKYIO SHEpPruio JBWKEHUS d(dupa B Telle BUXPS, DHEPrus
BUXpS pacTeT. DTO M ecTh KOHLEHTpalus >Heprud. BriomHe npaso-
nogoOHas runoresa.

To ke kacaercst u napanokca Llle3zo-Onv6epca. Hannumne «Kpan-
HOTO CMEIIECHHUs» BOOOIIe CHUMAeT BOMPOC C MOBECTKM JIHS, TaK Kak
HebO yKe HUKaK He MOXKET ObITh OJTHOPOJIHO SPKO-OeNbIM: BeAb CBET
OT JaJIbHUX TajJlaKTHUK MMOKPAcHeeT, a OT OYeHb AaJIeKUX OH OyAeT yke
uH(pakpacHbIM, HE BUAMMBIN ri1azy. BoT u nmomyuaercst Ta kapTHHa,
KOTOPYIO MBI HabJItO/1aeM.

Camo «KpacHoe cMmellieHHe» BOBCE He 00s13aTelIbHO €CTb Pe3yJib-
TaT «pazderaHus» rajakTHK. JTO JIMILb OAHO W3 MHOXKECTBA BapuaH-
TOB 00BsicHeHUs. M mpmkniock 3T0 «0OBICHEHUE» TOJIBKO TMOTOMY,
YTO OHO BBITOAHO TOCIMOJCTBYIOIIEH HayUHOW IIKOJE PessTUBUCTOB.
Ho cymectByeT MHOXKECTBO M JAPYIMX He AOIUIEPOBCKMX BapHAaHTOB
o0bsicHeHwmit aToro «KpacHoro cMemenns». OqHO W3 HUX YTBEp)KOa-
T, YTO «IOKpPAaCHEHHEe» CIIEKTPOB CBA3aHO ¢ MoTtepel GoroHamMu cBO-
eil SHepruM Mo Mepe MPOABHIKEHMs B IPOCTpaHCTBe. Eciau JomycTHTS,
4yTo 3Up MMEET HEKOTOPYIO BS3KOCTh, a (DOTOHBI — 3TO BUXpEBbIC
o0paszoBaHHs TOrO e dpupa Tuna «aopoxkek Kapmana» B rugpome-
XaHHKe, TO Bce 00BSICHAETCS OUYeHb MPOCTO: MO Mepe MOTepH SHEPruu
JUaMeTpbl BUXpEi YBEJMYMBAIOTCS, PACCTOSHUS MEXAY BUXPSIMHU B
(oTOHE, YyBETMUMBAIOTCS 3TO U €CTh YBEJIMUCHHE JJIMHBI BOJIHBI, T. €.
«rokpacHeHre» GotoHa. Ha Takyro BO3MOXKHOCTh B CBOE BpeMs 00-
pauian BHUMaHUe aHTJIMNHCKUA yueHblid Buibsam Tomcon (iopa Kenb-
BHMH). A Korza ()OTOH MOTepsieT SHEPrHU CIUIIKOM MHOTO, OH HE MO-
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JKeT Jaliee CylIeCTBOBATh KaK eJIMHas BUXpeBas KOHCTPYKIUS U pa3-
BaJIMBaeTCsd Ha YacTH. JTO M eCTh PeMKTOBoe m3nydenue. Ho cymie-
CTBYIOT €lLle U MHbIC BapUAHTBI OOBSCHEHHUH TeX HKe SBICHUM.

Uro kacaercst nmapanokca Helimana-3enurepa, To v 31ech Ha oc-
HOBaxX KOHIIEMIMK 3(Upa HAXOAATCS MPOCThIe M HAJCIKHBIC OTBETHI.
Ho 4To0bl WX MOHATH, HYKHO BCIOMHHTBH, YTO 3aKOH BCEMHUPHOIO
TATOTEHUs] HUKOTa He ObuT BbiBeJleH HbloTOHOM M3 kakoii-nubo ¢du-
3MYEeCKON MOJIeNIU. DTOT 3aKOH — BCETO JIMIIb 0000IeHne MaTeMaTH-
YecKMX 3aKOHOB HeOecHOW MeXaHWKH, BbiBeleHHble Keruiepom kak
annpokcuMmalus HaOJIIOJEHUI 3a TMOJIOKEHHMEeM HECKOJbKUX TUIaHeT
CoJIHEeYHOMW CHCTEMBI, IPUYEM, anmpoKCUMAaLUs MPOCTelIas, XoTs 1o
TeM BpeMeHaM W HauOosiee TouHass. OHAKO HAa MEX3BE3/IHbIe pac-
cTosiHMA 3akoH HbloToHa pacnpocTpaHeH 6e3 0coOBIX OCHOBaHMH,
NPOCTO B CUITY OYEBUIHOCTH.

Ha camoMm nene, 3akOH BCEMHPHOTO TATOTEHHUS JIOJDKEH BBIBO-
JIUTbCS M3 (DU3UYECKOW MOJIeIM TpaBHUTAIMH, a MOCKOJIbKY IpaBUTa-
1Ms IeHCTBYET BO BCEM MHUPOBOM MPOCTPAHCTBE, KOTOPOE HE MOXKET
OBITH MYCTBIM, TO 3TOT 3aKOH HYKHO BBIBOJIMTH M3 Hambosiee oOmIMX
dhopm nBkeHHs 3upa, 3aMOTHSIOMEr0 MUPOBOE MPOCTPAHCTBO, TO-
CKOJIbKY TpaBUTaLMs ACWCTBYeT MoBceMecTHO. Takol Hambonee 00-
uieit popmoii seisiercs quddy3uonHas Gopma, ciaenoBaTesIbHO, MOXK-
HO TIpeArnoJaraTh, 4TO rpaBUTAIMs €CTh CeICTBHE TepMoandpdysu-
OHHBIX TpolieccoB B adupe. U Takas Mojaenb B HACTOsLIEE BPeMs CO3-
JaHa.

Kak BbissicHuIIOCh, BUXpHY 3(Upa, Kak U BUXpH JHOO0ro raza — 6o-
Jiee XOJI0AHbIe 00pa30BaHMs, HEKEJIW OKPYKAFOIIUI UX ra3, YTo U BbI-
3bIBaeT TepMOAU((Y3HOHHBIE MPOLECCH B OKPECTHOCTAX BHUXPEid.
BbiBoz1 3aKOHA MPHUTSHKEHUS HA TAKO MOJEITbHOM OCHOBE MPHUBOJIHT K
(dhopmyne HetoToHa, 0fjHaKO ¢ HEKOTOPBIMH MOTPaBKaMH, KOTOPbIe Ha
OOJIBIIMX PACCTOSHUAX TPHUBOIAT K CYLIECTBEHHOMY YMEHBIICHHUIO
CHJI TPaBUTALIMOHHOTO TPHUTSHKEHHs, YeM 3TO BBITEKAaeT W3 3aKOHa
HeloToHa. A B 3TOM ciiyuae mecta AJs TNapajoKca He OCTaeTcs.
3Be3/IHbIC CUCTEMBbI M3-32 OOJIBIIUX PACCTOSHUI MEXITy HUMH MPOCTO
IPaBUTALIMOHHO W30JMPOBAHBI APYT OT Apyra.
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MO>KHO OCTAaHOBHMTBCS M Ha JPYTMX HATSHKKAX COBPEMEHHOW KOC-
Monoruu. Hampumep, camo MoOHsATHE MeTarajakTHKH Tpezrosaraet
HaJlMyKhe y Hee IpaHull. A TpaHHULbI ONpe/eeHbl 30HOW BUAUMOCTH
coBpeMeHHbIX TeseckonoB! Hy, a ecnu B Oyayiiem OyayT yaydileHbl
TEJIECKOMbI, TOTAA YTO, IPaHUIIbI METarajakTHKU pacimpsrcs? A ec-
JIM y4ecThb TOT (haKT, YTO M3-3a MOTEepPb SHEPTUH M3-3a BA3KOCTH d(upa
(hOTOHBI OT AJNIEKUX MHUPOB 10 HAcC MPOCTO HE NOJIETAIOT, TO, YTO 3TO
3HAYMT, YTO UX, STUX MUPOB, BOOOIIE HE CYIECTBYET?

Takum oOpa3om, coBpeMeHHasi KOCMOJIOTHs OMHUpPAeTcsl Ha Hay-
MaHHbIe MOCTYJIAThl U JIOMUTCS B OTKPBITBIC BOPOTa TaM, Tae 3TO HE
TpeOyeTcs. OHa oTBepraert JitoOble MOMBITKA pa3dUpaTeNbCTBa B CY-
mecTBe (PU3NYECKHUX MPOLECCOB, MPOUCXOAAIINX B KOCMOCE, B YOIy
rocroficTBytomed OOIel TeOprur OTHOCUTENLHOCTH DiHIITEHA.

CoBpemeHHas KocMoJiorus, 0e3ycIoBHO, BOLLIA B MPOTHBOPEUHE
C JMAJICKTUYECKUM MaTepHaTU3MOM M OapCKH KMUYMTCS CBOEH «OpH-
T'MHAJIbHOCTBIO». CeroHs 3Ta 00sacTe GU3MKK SBIISET COOOM SApKuid
npyuMep uaeair3Ma B Hayke, o0JiaaeT BCeMM Mopokamu (uaensma,
YTBEPKIAIOIIET0 MPHOPUTET BEPbl HaJ pasyMoOM, U SBIISETCS BIOJIHE
AQHTUHAYYHOM, MOCKOJIbKY OOBEKTHBHO IMPEMATCTBYET Pa3BUTHIO Ma-
TEePUATMCTUYECKUX TPENCTaBIeHUH 00 ycTpoiicTBe mpupoasl. Mecto
TaKOW KOCMOJIOTMH — TOJIbKO Ha CBaJIKe.

Buoieoowt

1. locTtynatvBHas METOMOJIOTMS COBPEMEHHOW TeOpeTHYeCKOH
(U3MKM TepeHeceHa B TakMe KOHKPETHble 00JIacTH, Kak sijaepHas U
aToMHas (hU3MKA, DNEKTPOANHAMHKA, KOCMOJIOTHS U HEKOTOphIE ApY-
rue.

2. [TonoxeHue B psilie KOHKPETHBIX o0JacTeit TeopeTdeckoit Gpu-
3UKHM, TaKMX KaK aTOMHas W sfepHas (U3MKa, 3JIeKTPOAUHAMMKA,
KOCMOJIOTHSI M HEKOTOpble ApYyrue, cileayeT XapaKTepu30BaTbh Kak
kpusucHoe. Kpusuc 3Tix obnacTeil Hayku 3aKJIO4aeTcsi BO BCE BO3-
pacTarolieii HecrocoOHOCTH TeOpH 00eCTIeUnBaTh HY Kbl MPAKTHKH,
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HECMOCOOHOCTH OOBSCHEHMS! KaK M3BECTHBIX, TAK U HOBBIX (U3HUeE-
CKHX SIBICHMH, OOHapy)KMBaeMbIX Ha TMpaKTHKe, HECMOCOOHOCTH
Npe/ICKa3aHusl ¥ MPOTHO3UPOBaHKs HOBBIX SIBJICHHIA, a TakkKe BO BCe
BO3pacTalOUIMX TPeOOBaHUIX MaTepHalbHBIX 3aTpaT MPH BCE MEHb-
KX pe3ysbTaTax.

3. IIpyunHON KpPU3UCHOTO TOJIOKEHUsS B KOHKPETHBIX 001acTIX
HayKH sIBJIsIeTCs 00LIas HECOCOOHOCTh COBPEMEHHOM TEOPeTHYEeCKOM
¢usnkn pazoOpatbess B (PU3NMUECKON CYTH SIBJICHHM, BCKPBITh BHYT-
PEHHMI MEXaHW3M SIBJICHUH, CTPYKTYPbl MaTepHaIbHBIX 00pa30BaHMiA
W TOJIel B3aUMOJICHCTBHM, TOHATH MPUYMHHO-CIICICTBEHHbIC CBS3U
MEK/y JIEMEHTAMH SIBJIEHUH.
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MnaBa 5. NMonbITKM co3a4aHnA He Tpaauum-
OHHbIX PU3NYECKUX TEOPUUN

5.1.PenaTMBUCTCKanA Teopusa rpaButaLlum
A.A.JloryHoBa

HeynoBneTBopeHHOCTb MHOTMX HCClieioBaTeseldl IMOJOKEHHEM,
CIIOXKMBLIMMCS B TEOPETHYECKOW (H3MKe, MOOYAMIO HEKOTOPBIX W3
HUX CO3JaThb CBOM TEOPHH, OTIMYAIOLIMXCS OT OOLIeNpPU3HAHHBIX.
BonbKMHCTBO U3 3TUX Teopuil mpopaboTaHbl ¢1ab0, OAHAKO HEKOTO-
pble pa3paboTaHbl JOCTATOUHO TITyOOKO M MOJHO, MX aBTOPHI 3aTpaTH-
JIM HeMaJlo CHJI Ha MX CO3JaHue U CoBeplueHcTBOBaHMe. YacTh momo6-
HBIX paboT OMyOJIMKOBaHA B MEYaTH, U UX MOsIBIEHHE BCTPEUSHO Ha-
YYHOW OOIIECTBEHHOCTBIO ¢ OOJBIIUM HHTepecoM. OIHON U3 TakuX
teopuil siBnsiercst PTTT — PensiTuBUCTCKas Teopusi TpaBUTALMM aKaje-
muka A.A.JloryHoBa [1, 2]. SIBnssck Tak ke, kak 1 OOwias Teopus
OTHOCUTENbHOCTH DiHLITEIHA, pa3BUTHEM NpUHLUMIOB CrielnanbHON
TEOPUHM OTHOCHUTENBHOCTH B 00nacTh rpaButaumu, PTI, mo MHeHHIO
aBTOPA, JUIIEHA HeOCTaTKOB, cBOMCTBeHHbIX OTO.

Kak u3BectHo, O011as Teopusi OTHOCUTEIbHOCTH DiiHLITelHa Oa-
3MpyeTcs Ha IBYX ocHOBaX — CrieliuanbHON TeOPUH OTHOCHUTETBHOCTH
Y TIPEZICTaBJICHUH O PUMAHOBOM TNPOCTPAHCTBE, YTO, IO MHEHHIO aB-
topa PTI, mpuHuunuanbHo HemnpaBuwibHO. [lo ero MHenuto, DWH-
WITelH omubancs, Korga TEOPUI0 OTHOCHUTEIbHOCTH BOCIIPUHUMAI
TOJIBKO Yepe3 MOCTYJIAT O MOCTOSIHCTBE CKOPOCTH CBETa, a YCKOPEH-
HbIe CHUCTEMbl OTCHETa Ha OCHOBAHMM MPUHLMIIA SKBHUBAJIEHTHOCTH
rpaBUTaLMOHHON U UHEPTHOM Macc OTOXAECTBIISII C rpaBUTALIUEH.

B ocnoBy cBoeli Teopun A.A.JloryHOB, B MPOTHBOIOIOKHOCTD
OTO, MoNOXXK MPUHIUT OTHOCUTEIIBHOCTH, KOTOPBIN OB BBIABUHYT
ewte [lyankape kak BceoOWMiA MPUHLMIT 171 BeeX (PU3MYECKUX TPO-
LIeCCOB. DTOT MPUHLUMM ObLT c(HOPMYIMPOBAH CIEIYIOIINM 00pa3oM
[1, c. 126]:

«3aKoHbl PU3HUYECKUX SBJICHUH OyIyT OMMHAKOBBIMHU KaK s TMO-
Kosiierocst HabJroaTensi, Tak W Uisl HabJroaTens, HaXoAALIerocs B
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COCTOSIHUM PaBHOMEPHOrO MOCTYMNATeIbHOTO ABMKEHMS, TaK, YTO MbI
HEe MMeeM M He MO)XeM MMeTh HMKAaKHUX CPeICTB, YTOOBI pa3invaTh,
HaXOJIUMCS JIM Mbl B TAKOM ABWXKEHUH WK HET».

Ha ocHoBe oTkpbITOl MHWHKOBCKMM TCEBIOEBKIMIOBOI reoMer-
puM mpocTpaHcTBa-Bpemenn aBTopoM PTT chopmynupoan oOmmii
MPUHLMIT OTHOCUTENBHOCTH!

«Kakyto Obl ¢uznyeckyro cucTeMy OTcHeTa Mbl HM H30paiu
(MHepUMabHYIO WM HEMHEPLHMAIbHYIO0), BCer/ia MOXKHO yKasarh Oec-
KOHEYHYIO COBOKYITHOCTH CHCTEM OTCHeTa, B KOTOPBIX BCE (U3HMUe-
CKHeE SIBJIEHUS MPOTEKAIOT OJAMHAKOBO C MCXOAHON CUCTEMOH oTcueTa,
TaK YTO Mbl HE UMEEM U HE MOXXEM MMETb HUKAaKHX KCTIEpUMEHTAalb-
HBIX BO3MOXKHOCTEH pa3iM4MTh, B KAKOH MMEHHO CUCTEME OTCHeTa U3
9TON OECKOHEUHOW COBOKYMHOCTH Mbl HAXOAUMCS».

B ocHoBe Teopum, kak yrepxanaer aprop PTT, nexar npencras-
JIEHUSI O TPaBUTALMOHHOM ToJe Kak o (hu3uueckom rmode B gyxe Pa-
panes-Makcgenna, T. e. Tojie, o0asaroeM SHepruel-uMirysibcom. B
PTI" reomeTpust mpocTpaHCTBa-BpeMeHHU AJisl BceX (pU3MUYEeCcKUX Moei,
BKJIIOYasi M TPaBUTALIMOHHOE M10JI€, SIBJISI€TCS MCEBAOEBKIMAOBOH, T. €.
B PTT" npumeneHo npoctpaHcTBO MUHKOBCKOIO.

PTI" crtporo cobmtogaroTcst 3aKOHBI COXPAHEHUS OJHEPrUu-
MMITyJIbCa © MOMEHTA KOJIM4ecTBa ABMKeHUs. B aTom coctout apyroe
npuHiunuansHoe otauure PTT ot OTO. Astop pabotsl mumer [1, C.
221]:

«/lpyrumMm BaKHEWLIMM BOMPOCOM, BO3HMKAIOIIMM TIpUM TMOC-
TPOCHUU TEOPHUU TPaBUTALMH, SIBJISETCS BOINPOC O B3aUMOACHCTBUM
rpaBUTALMOHHOTIO MOJIS C BELECTBOM. | paBUTALIMOHHOE 10J1€, KaK Mbl
ceifuac mpeacTaBisieM, SBISETCS YHUBEPCAbHBIM: OHO AEWUCTBYET Ha
BCE BUJbI BElIECTBA OJMHAKOBO. B OCHOBY T€OpWH MOJOKHMM MPHH-
LMIT TEOMETPU3ALIMK, COMIACHO KOTOPOMY YPAaBHEHUS JABMXKEHUs Be-
IIECTBA MM0J] AECHCTBUEM TEH30PHOrO I'PABUTALIMOHHOIO TOJIS % B
MpoCTpaHCTBe MMHKOBCKOrO C METPHYECKHM TEH30pOM 7% MOryT
ObITb TOXKIECTBEHHO MPEACTABJIECHbl KaK YPaBHEHHs IBHXKCHUS BeLle-
cTBa B 3(PEeKTMBHOM PUMAHOBOM MPOCTPAHCTBE-BPEMEHU C METpHYe-
ckuM TeHsopom g~ 3aBUCSLIMM OT MPABUTALIMOHHOTO MOJIs " n mert-
prdeckoro Tensopa . TeM caMbIM MbI BBOAMM MpEICTaBICHHE 06
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3¢ (GEeKTUBHOM PHMAHOBOM TNPOCTPAHCTBE TMOJEBOM MPUPOABI. ITO
cunoBoe npoctpaHcTBo coznaercs B PTIT co ctporum cobmoneHrem
3aKOHOB COXpPAHEHHMsS M BO3HUKAET M3-32 HAJMYMS TPaBUTALMOHHOTO
TMOJIS1 ¥ ONPEJEJIEHHOr0, YHUBEPCAIbHOIO XapakTepa ero AeHcTBUS Ha
BeecTBo. KpyBHM3HA 3TOro JMHAMHUYECKOr0 pUMaHOBa MPOCTPaHCTBA
KaK BTOPUYHOIO, BO3HUKAET B CUJIy NMPUHLMINA F€OMETPU3aLMU U SB-
JsieTCs CIeICTBUEM IEHCTBUS IPaBUTALIMOHHOTO MOJIS».

WU nanee:

«...TIpeJICTaBIeHHe O TPAaBUTALMOHHOM Toje, OOJajgaroemM
TUIOTHOCTBIO BHEPruM-uMiyssca U cnuHoM 2 u 0, B coeAMHEHUH C
MPUHLIMIIOM M€OMETPHUM MO3BOJISET OJAHO3HAYHO MOCTPOUTH PENSTH-
BUCTCKYIO TEOpHIO TpaBUTaLMM. Takas TEOpHs HM3MEHSET CIOKHB-
mmecss non  BausHueM OTO npeacTtaBneHus O NPOCTpaHCTBe-
BpPEMEHH, BBIBOAUT HEe W3 AeOped pUMaHOBOW I€OMETpPUU W MO OYXY
COOTBETCTBYET COBPEMEHHBIM TEOPHSM B (DPM3HMKE JIEMEHTAPHBIX Yac-
tul. Kak crnenctBue teopuu, OOIIMH NPUHLMI OTHOCHUTEIBHOCTH
DHHIITeHA TUlleH (U3NUYECKOro CMbIcia U He UMEeT HHKaKOro co-
nepkanus» [1, c. 222].

B PTT" pumMaHOBO MpOCTPAHCTBO, T. € UCKPUBJIEHHOE NPOCTPAHCT-
BO BO3HMKAET KaK pe3yJbTaT BO3/AEHCTBUS IPaBUTALMOHHOrO MOJIS Ha
BCE BUAbI MaTepHH, MOITOMY OHO siBJseTcs 3PQPEKTUBHBIM PUMAaHO-
BbIM MPOCTPAHCTBOM TIOJIEBOrO mpoucxoxkaeHus. IlpoctpaHcTBo
MWUHKOBCKOr0 HaXOJUT CBOE TOYHOE (PHU3MYeCKOe OTpaXKEHHE B 3aKO-
HaX COXpaHEHUs TeH30pa SHEPrUH-UMITYJIbCa U MOMEHTE KOJMYecTBa
JB)KEHHUS BEILIECTBA M IPABUTALIMOHHOTO MOJs BMecTe B3sTHIX [1, C.
237].

PTI', mo MHeHUIO aBTOpa, OOBICHSAET BCe MMEIOUIMECS I'paBUTa-
LIMOHHBIE dKcrepuMeHThl B CofHeuHoi cucteme — «KpacHoe cMmellie-
HHME» CTEKTPaJIbHBIX JIMHWH, OTKJIOHEHHE JTyda CBeTa BOJIM3M I'paBH-
TalMOHHBIX Macc, BPEMEHHYIO 3aJIep)KKy pPaJuOCHUIHAJIOB, CMELIeHHe
nepurenus Mepkypus, apdexkt Hopaseara u np. B PTI" npenckasbi-
BaeTcs rpaBuTaumMoHHoe uanyudenue. PTI mpepnckaswiBaer, uto Bce-
neHHas GeckoHevHas W miockas. PTT orpunaer Hamvuuue Bo Beenen-
HOW YepHBIX JBIp.
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OpHako npu BceM 3TOM, NPH BCel CpaBeIMBOCTH TOH KPUTHKH,
koTopyto m3naraet aprop PTT mo moeomy OOGiueli Teopuu OTHOCH-
TEJBbHOCTU DUHIITENHA, NPUXOAUTCI KOHcTaTupoBath, yTo PTI Tak
xke, kak 1 OTO, KoTopyro OH KPUTHKYET Aake HEAOCTaTOYHO, TOXKe
HUKYJa He TOJUTCS B CBOCH MEPBOOCHOBE.

Tak ke, kak 1 O01IAas TEOPUSI OTHOCUTENBLHOCTH DMHINTelHa, Pe-
JSTUBUCTCKAs TeOpHs rpaBUTAaLMM JIoryHOBa M €ro coaBTOpOB OMHpa-
ercs Ha mnoctyjarbl CrnienuaabHON TEOPUHM OTHOCHTEIBHOCTH OiH-
mTeliHa, MMEHHO Ha ee caMblil TTIaBHBIM TPeTUi Mmoctyyiat 00 MHBapH-
AHTHOCTHM MHTEpBaJla, B COCTaB KOTOPOro BXOJUT CKOPOCTh CBETA:

ds? = dx® +dy® +dz2 + (cdt) 2 = const.

3T0 00CTOATENBECTBO HEOAHOKPATHO M CIIELMAIbHO MOAYEPKHBAET
A.AJloryHOB BO Bcex paboTax, KOrja OH YIIOMHUHAeT O MPUMEHEHU!
UM TIpelncTaBieHnid MHUHKOBCKOTO 00 YCTpOMCTBE MpOCTpaHCTBA-
BPEMEHH.

ITo3BonuTenbHO cnpocutTh yBaxkaemoro aeropa PTI, Ha kakom
OCHOBAaHMM OHHW UCTOJIB3YIOT /SISl OTMCAHUS IPaBUTALMK TIPOCTPAHCT-
BO MMHKOBCKOTO, A1 KOTOPOTrO CBSI3b MPOCTPAHCTBA CO BPEMEHEM
OCYIIECTBIISIETCS TOJBKO Uepe3 CKOPOCTh CBETA — BEJIMUHUHY JIEKTPO-
MarHMTHY10, He HMEIOUIyl0 K TIpaBHTallMd HHWKAKOTO OTHOLICHWS?
Benp anexTpomMarHuTHOE B3aUMOJEICTBHE — COBEPIIEHHO UHOE B3au-
MOJIEHCTBHE, YeM I'PaBUTALMIOHHOE, U pa3HULa B KOHCTaHTax B3anMo-
neiictaus cocrasisier 107!

He MeHee uHTEepeceH ¥ BTOPOil BOMpOC: Ha YeM, COOCTBEHHO, OC-
HOBaH cdopMyirpoBaHHbi A.A.JloryHOBbIM «00O0OLIEHHBIH MPHUH-
LN OTHOCHUTENLHOCTH, TIACSIIHUMA, YTO BO BceX (PU3MYECKHUX CHUCTe-
MaxX OTcHeTa Mbl «HE MOXKEM HMMETb HUKAKMX 3KCIIEPUMEHTaJIbHBIX
BO3MOKHOCTEH pa3iNyvTh, B KAKOM UIMEHHO CUCTeMe OTcueTa Mbl Ha-
XOOUMCSI», T. €. HMHEpPLMaJbHOW WM HEe WHEpLHUAIbHOH, B ABWXKY-
mieiics WM B He ABWXKYILIEHCA? DTO «IPUHLMIT» Cpa3y U OJHO3HAYHO
OTBEpraeT CyIleCTBOBaHHE B MPHUPO/IE KaKoil Obl TO HU OBUTIO MUPOBOM
cpenbl. A ecnu Takas cpeaa (3¢up) cymectyer? Beap Torna cucrema
oTcuera OyzeT ABHUraThes CKBO3b 3Ty cpeny. [louemy xke B 3TOM city-
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yae Mbl HUKOIAAa HE CMOXKEM IMoJ00paTh COOTBETCTBYIOLIMK cr1ocod
M3MEpEeHHs, HallpuMep, ¢ TIOMOLLBIO TOTO K€ MAaHKeJIbCOHOBCKOIO MH-
tepdpepomerpa: U otkyna y aBropa PTI" Takas yBepeHHOCTh B OTCYT-
CTBMM B mpupoae d(hupa, OH BeJb HE MPOBOAMI HUKAKUX DKCHEPH-
MEHTaJIbHBIX paboT B 3ToM HanpasneHun! Mnm oH mpocto npeHedpe-
KHTEITbHO OTHecCs K y)Ke TpoBeileHHbIM pabotam Mopnu, Musiepa u
camoro MaiikenbCcoHa, MOyYMBIIMX TOJOKUTENBHBIN pe3ynbTaT Npu
u3MepeHun d3pUpHOTo BeTpa?

Crnpasennuso kputukys OTO DiiHmTeliHa, MPaBWIbHO KPUTHKYS
€ro 3a cepuio MeTojojioruueckux omwnook, arop PTI — PenstuBuct-
CKOM TeOpuM rpaBUTaLMM, HE 3aMeyas TOro, MOBTOPUI BCE OLIMOKH
OHHIUTeHHA, TI1aBHas W3 KOTOPbIX — MOCTYJIATUBHOE MOCTPOEHHUE TEO-
PHH, KOTJa B OCHOBY TEOPHH MOJIOKEHBI MOCTYNATHI, T. €. POU3BOJIb-
Hble, HUYeM He 00OCHOBaHHBIC AomylieHus. PenstuBucrckas Teopus
rpaBuTaumu JIoryHoBa sIBIIsSeTCS KpacWBBIM W JIOTMUECKH Oe3yrped-
HBIM TIOCTPOEHHEM abCTPaKTHOTO MaTeMaTH4YeCKOro 3/aHus, Oa3u-
PYIOLIMMCSI Ha COBEPLUEHHO HEroAHOM (yHAaMeHTe, He WUMEIOLIMM
HUKAaKOro OTHOLUEHMS K peasibHOM mnpupone. OBpUCTHYECKAss LEH-
HocTb PTI" paBHa HyJ10.

4.2. ABTOKONebaTenbHasa KBaHTOBasA MexaHuKa
B.H.PoanmoBa

ABTokosiebarenbHas kBaHToBasgs mexaHuka B.H.Pomumosa wuzno-
skeHa B [3, 4]. OcHoBHas uaest Tpyaa PoaviMoBa 3akiitodaeTcst B TOM,
YTO B KayecTBEe MHBApHaHTa MPUHUMAETCS COOTHOIICHNE!

uv =c?

KOTOpPOE BbITEKAET U3 MpaBuia DHHLITEHHA CII0XKEHHUs CKOPOCTeH, rae
U — CKOpPOCTb CHCTeMbI OTcYeTa Ky, IBIKYLIEHCS ¢ OECKOHEYHO
OOJBIION CKOPOCTBIO OTHOCHTENBHO Hac, a V — OOBbIYHas CKOPOCTh
YacTHULbl B HaLlIEH CHCTEME KOOPAMHAT.
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Ha c. 17 aBtop numer:

«... Hapaay ¢ TPaJAULMOHHON MOKOSLIEHWCS CHUCTEMOM, OTHOCH-
TEJIbHO KOTOPOM MBI OOBIYHO M paccMaTpHBaeM ABMKEHHE TeX WM
WHBIX 00BEKTOB U KOTOPYIO MOXKHO 0003HauuTh K,, HeoOXxomumo pac-
CMaTpHUBaTh BMKEHHE 3TUX OOBEKTOB OJHOBPEMEHHO OTHOCHUTEIBHO
cucTeMbl Ky, KOTOpasi IBUXKETCS OTHOCUTEIBHO cHCTeMbl K, ¢ Gecko-
HeuHo 6onbLIoil ckopocThio». U nanee:

«...0e3 BCAKOrO OTHOIIEHHS K BOJIHOBBIM TPEICTABICHUSM MbI
MOJIy4aeM, UTO C KaKIOW 4acTULEl CBA3aHbl IBE CKOPOCTH, OJHA U3
KOTOPBIX Oosblie ckopocTH cBeTa. [lockombKy 3aech Mmoka HeT peyu o
KaKMX-TMOO BOJIHAX, TO HET CMBIC/IAa TOBOPUTH O (ha30BOM M TPYMIIO-
Bol ckopocTsax. CKOpocTH U M V HY)KHO paccMaTpuBaTh Kak (op-
MaJlbHO COBEPILUEHHO paBHOMpaBHbIE, T. €. 00€ CKOPOCTH SIBISIOTCS
HEOTBEMJIEMBIMH XapaKTepPUCTUKAMHU JI000H MaTepHanbHON TOUKH, U
3TO TO3BOJISIET MO-HOBOMY B3IJISIHYTh Ha HEKOTOpPbIE AaBHO H3BECT-
HbIE€ MOJIOKEHHS ... MUpOBas TUHHUs OOBIYHOTO MUpPa BCETAa CBSA3aHa C
CONPSOKEHHOM e nuHuedt antumupa. Kakaomy coObithio (B pensTH-
BHCTCKOM TOHHMMaHHH CJIOBA) B MHpPE COOTBETCTBYET COMPSIKEHHOE
coObiTHe B aHTMMHUpe. BooOlue, ciegoBano Obl BMECTO «aHTUMHpPa»
BBECTH Ha3BaHUE «COMPSIKEHHOTO MHpa», 3T0 OO0JblIe COOTBETCTBO-
BaTb CyTH Jefia, KOTOpas 3aKJi4aeTcs B TOM, YTO MPUPOAA HMEET
JBOWCTBEHHOCTD, MPOHU3BIBAIOLLLYIO €€ JI0 CaMbIX OCHOBY.

[locne BbiBoma psiaa ¢opmyll, BHITEKAIOLIMX U3 BbICKAa3aHHBIX CO-
O0paXeHUH W U3 UCXOIHBIX MONoKeHNH CrenyanbHOW TEOPUM OTHO-
curenbHocTH, b.H.PoaumMos Ha c. 34 yka3biBaeT:

«Bce 3T popMysbl MOKa3bIBalOT, YTO (pU3MUECKHE BEJTMUYUHBI,
KOTOpbIe 1l OOBIYHOIO MHUpa OMpPEeNeNsioTCsl CKOPOCTbIO V, ISl CO-
MPSKEHHOTO MHpa OTIPEeAeISIFOTCS CKOPOCThIO U, U, HaobopoT,... Kak
MBbl YBUAWM J1ajibllie, CBOMCTBAMH, XapaKTEPHBIMU TSl COMPS)KEHHOTO
MUpa, 06Ja1al0T U 00BIYHbIE YacTULBI M1 HA000POT. MUp M aHTUMUP —
3TO JIB€ CTOPOHBI OJJTHOM MaTepuaibHOM CYIIHOCTH, BbIpaXkaeMoil pe-
JSTUBUCTCKMMHU COOTHOLIGHUSAMH 0€3 OrpaHW4eHHs 3HaYeHHUs CKOpo-
ctu. Yactuipl, OyAayud 4acTHLAMH 10 OTHOIICHHUIO K cucTeme K,, sB-
JSIIOTCS. QHTUYACTULIAMH TI0 OTHOILLICHHUIO K chcTeMe Ky, U Hao0opoT,
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YacTHLBl s cUcTeMbl Ky, OyQyT aHTH4acTHLaMH Ui CHCTeMBbI K.
Tonbko (QOTOHBI pPaBHOMpPABHBI MO OTHOIIEHHIO K 00EMM CHCTEMaM.
Hanuuue cucrem K, u Ky, 1 TO 0GCTOATENBCTBO, YTO KaXKAAs YacTULA
SIBTISIETCSl <«CJIyTOl JIByX TOCIOJ», OTPaXKaeT B OUeHb MPOCTOM dopme
CBSI3b CBOWCTB MHKPO- U MaKkpoMmHpa, U B 3TOM MoryuiecTBo Crenu-
AIbHOM TEOPHUH OTHOCHTEIILHOCTH.

ABTOpPY MOKHO TOCTaBHUTb HEKOTOpBIE BOIPOCHI, HampHuMep, Ta-
KHe. Kakoe OTHOIICHHE MMEIOT YacTHIbl M aHTUYaCTUIBI K CKOPOCTH
WX JIBWKEHHS B peabHOM MHUPE U B aHTUMUPE, Bellb OHU OTIIMYAIOTCS
3apsJaMHu, a He HarpaBleHWsMH ABwkeHWH? [lpuuem 3meck cBS3b
MEX/Ty MMKPO U MaKpOMHPOM, €CITH pedb MAET O CKOPOCTAX Mepeme-
LIEHUs YacTHLl, a He O ri1yOuHe aeneHus matepuu? B kakux xe Ha-
MpaBJICHUAX JABHXKYTCS YacCTHLIbI B aHTUMHPE, €CIIM U3BECTHO JIBHIKE-
HMe YacTHLbl B peanbHoM mupe? U T. 1. Ho, HaBepHoe, 5TH 1 apyrue
noJ00HbIe BOMPOCHI CTABUTH HE HY>KHO.

ABTOpa aBTOKONEOarensHol Mmexanuku b.H.PogumoBa Humano He
OeCTOKOAT HU 3TH, HU JIpyrHe BOTIPOCHI, B TOM YHMCIIE. CYIIECTBYET JIN
peasbHO aHTUMUP, KOTOPBI OH MEPEeHMEHOBBIBAET B «COTPSKEHHBIH
MUP>», TOATBEPKAAETCS JIM 3TO PU3MUYECKON peabHOCTbIO?

MoskHO KOHCTaTUPOBaTh, uTo pabora b.H.Pogumosa npencrasmns-
eT co0oil ApKH MpUMep TOTO, 0 Yero MOXKET JOWTH abcTpakTHas
Teopus, bazupyroniascs Ha adcrpakiusax CrenuanbHONH TEOPUU OTHO-
cutenbHOCTH A.JWHIITelHa. Bo3MoxkHOE uHciio MomoOHBIX abCT-
PAKTHBIX TEOpHil OECKOHEUHO BEITUKO, U TMOJb3a OT HUX MOXKET ObITb,
BEPOSTHO, JMIIbL B aHTUMHUpe. OcTanbHble KOMMEHTapUM MpeaocTa-
BUM CaMOMY YHMTAaTell0, KOTOPbIH, BOBMOXKHO, 3aUHTEpecyeTcs pabo-
toit b.H.PonuMoBa u o3HakomuTes ¢ Heit mompoOHee.

4.3. Teopus H.A.Ko3sbipeBa 0 pu3nyecknx cBOMUCT-
Bax BpeMeHHU

B 1958r. mynkosckuii actpoHoM H.A.Ko3bipeB omnyGnukoBan B
POTANpPUHTHOM H3AaHUM HeOOubIIyto KHHUTY <«IIpyuuvHHas WM He-
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CUMMeTpHYHasi MeXaHWKa B JIMHEHHOM npubmkenun» [5]. Hazeanue
He cily4aliHoe: KHUra JefCTBUTEIbHO MOCBsLLeHa MpodieMe co3aaHus
HOBOW MEXaHWKH, OCHOBAaHHON Ha HEPAaBEHCTBE JIEHCTBHS W MPOTHUBO-
JeHCTBUs, T. €. HE HAa CUMMETPUM B3aUMOJEHCTBYIOILMX CHJ, a Ha
aCUMMETPUU U HEOOPaTUMOCTH MPHUYMH W CIEICTBUH, CBA3b MEXKIY
KOTOPBIMH yCTaHABIMBAETCs NIOCJIEA0BATEIbHOCTBIO BO BpeMeHH. Ero
HanpaBJIeHHOCTbIO, MpUUeM (hHU3HMUecKkoe BpeMsl BBICTYMAeT B KayecT-
BE <JIBMDKYILEH CHIIBI» WM HOCUTENs 3Hepruu. Bpems «B cuty cBoei
HanpaB/IEHHOCTH MOXET cOBepliaTh padoTy M NPOU3BOAWUTH 3HEP-
THI0», Tak cka3aHo y Kozbipesa.

[Tockonbky cOOCTBEHHO BpeMsi HEMOCPEACTBEHHO SIBISIETCS TMPO-
W3BOJIMTENIEM SHEPrHH, TO TEM CaMbIM pa3peliaTcsl TaK Ha3blBaeMbli
TEepPMOJMHAMUYECKUI MapagoKc, COMacHO koTopoMy BceneHHas npu
OOBIYHBIX YCJIOBUAX JOJDKHA MPUHATH K TEPMOJUHAMHUYECKOMY PaBHO-
BECHIO, MPU KOTOPOM Bce mporuecchl 3aTyxHyT («TeroBas cMepTb»).
Teopus H.A.Ko3bipeBa He BBIIBUTaeT KAaKUX-JIMOO YycloBUi 00 orpa-
HUYEeHHOCTH BceneHHOM B mpocTpaHCTBe, Havyaje U KOHLIE BCEro Cy-
LIero.

ITo muenunio H.A.Ko3zbipesa,

«...CyLIECTBOBaHME y BpeMeHH (PU3NUECKUX CBOMCTB OBLIO J0Ka-
3aHO pSIOM J1a0OPATOPHBIX DKCIEPUMEHTOB U aCTPOHOMHUYECKMX Ha-
6aronenuit [6, C. 86].DddexT Bo3aeHCTBHS BpeMEHH Ha BELIECTBO 3a
CEKYHJly MOKET CIIYXKHUTh MEpOil KOJMYecTBa BPEMEHHU B 3TOH €AUHU-
L€ WIW ero IUIOTHOCTH. [1MoTHOCTE BpeMeHH B JaHHOM MecTe Mpo-
CTPAHCTBA 3aBUCUT OT MPOLIECCOB, MPOMCXOIALIMX B OKPECTHOCTSX
storo Mecta. [Ipoueccel, B KOTOpPBIX MAET BO3PACTaHHUE SHTPOIMH,
YBEJIMUMBAET MJIOTHOCTh BPEMEHH, U OHM, CIIEI0BATEIbHO, U3JTy4aroT
BpeMsl. 3HAUUT, TUIOTHOCTh BPEMEHHU YBEJIMYMBAETCS MPH MOTEpe Be-
LIECTBOM OpraHu3alMM. Y>Ke€ M3 3TOro oOCTOSTENbCTBA MOXHO 3a-
KJIIOUMTh, YTO BpeMsl HeceT B ceOe OpraHu3aluvio WM HErSHTPOIHIO,
KOTOpasi MOXKeT OBbITh TiepesiaHa IpyroMy BELECTBY. ...Bce MPOCTPaH-
CTBO, Bcs BceneHHas nmpoeKkTupyeTcss Ha OChb BPEMEHM OAHOM TOUKON
W, cJe0BaTelIbHO, He uMeeT pa3Mmepa. [1o3ToMy M3MeHeHHe MIIOTHO-
CTH BPEMEHH, BbI3BAaHHOE MPOLIECCOM B KaKOW-IMOO TOUKE MPOCTpaH-
CTBa, HalpuMep, Ha 3Be3/e, JOJHKHO MPOMTH cpa3y Bo BceM Mupe, HO



IonbITKH co3aaHUS HETPAAULMOHHBIX PU3NYECKUX TeoPHii 169

TOJIBKO YOBIBasi C pacCcTOSTHUEM 00OpaTHO MPOMOPLHOHAIBHO €ro KBaj-
party. CrnenoBatesbHO, 4epe3 BpeMsi BO3SMOXKHO AaJbHOAEHCTBHE, T. €.
MI'HOBEHHasl CBSI3b».

H.A .Ko3sIpeB nonaraet, 4yto

«...171s BbIBOOB CrielManabHONW TEOPUH OTHOCHUTENBHOCTH HE00-
XOJIUMO CYHTaTh, YTO OCb BpeMeHH ICt MUpa MHHKOBCKOTrO paBHO-
LIEHHa TPEeM MPOCTPAHCTBEHHBIM KOOPAHHATHBIM ocsM. [IpocTpancTBO
e MOKeT 001aiaTh He TOJBKO FeOMETPUYECKHMH CBOWCTBAMH, T. €.
OBIT IMyCTHIM, HO y HETO MOTYT OBITh M (PM3UYECKHE CBOWCTBA, KOTO-
pble MBI Ha3blBaeéM CWJIOBBIMHU MoJIAMHU. [103TOMY coBepuLIeHHO ecTe-
CTBEHHO M0JIaraTh, YTO M OCh BPEMEHH ICt He Bcer/ia sSBISEeTCs IMyCTOM
M 4TO y BPEMEHH MOTYT ObITh M (u3HUeckue cBoicTBa. bmaromaps
9THM CBOMCTBaM, BpeMs MOXKET BO3IeHCTBOBaTh Ha (hru3znveckue cuc-
TE€MBbl, Ha BELIECTBO W CTAHOBUTBHCS AKTHBHBIM Y4YacTHUKOM Mupo-
smanws [7, €. 82, 83].

[TpuBenem eiie HecKObKO Bhiepkek u3 pabotsl H.A.Ko3bipesa:

«CTeneHb aKTUBHOCTH BPEMEHH MOXKeET ObIThb Ha3BaHa €ro IjoT-
HOCTBIO.

...FI3MeHeHHe COCTOsIHMSA U CBOMCTB BELLECTBA MOXKET MPOUCXO-
WTb HE TOJIbKO CO BPEMEHEM, HO M O] AeHCTBHEM BPEMEHH Ha HEro.

...B mpocTpaHcTBe TUIOTHOCTh BPEMEHH HE paBHOMEpHA, a 3aBU-
CHUT OT MecTa, Iie MPOUCXoiT npouecchl. CieayeT oxuaarh, 4YTo He-
KOTOpbIE MPOLIECCH 0CIabAIOT MIOTHOCTh BPEMEHH M ero Morjouia-
10T, Ipyrye ke, HAa00OPOT, YBENUYUBAIOT €ro MNIOTHOCTh M. CJieloBa-
TEJIBHO, U3JTy4atoT BpeMs.

...Mup MUHKOBCKOrO OKa3zajcsi He MaTeMaTUYeCKOM CXEeMOH, a
peanbHOi reoMeTpueil Hamero Mupa. B sTom mMupe Oynyiuee yxke
CYLIECTBYET, M IO3TOMY HE YIUBHUTENBHO, UTO €r0 MOXKHO HaOI0AaTh
ceiyac.

...Bo3MokHOCTE OymyLIMM BbI3bIBATH SIBJICHUS B HACTOSIUIEM 03-
HauyaeT oOpallleHHe MPUYMHHOW CBSA3M, KOTOpas OyJdeT BOCHPUHM-
MaTbCsl KaK TeJICOJIOTMUYecKas HalpaBJIeHHOCTD, ...aKTHBHOE y4yacTHe
BPEMEHH JIOJDKHO OXKHBIATH MUP M MPOTHUBOACHCTBOBATbH €r0 TEILIO-
BOM CMEpPTU».

U Tak nanee.
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Takum oOpa3zom, ocHoBoi Teopun H.A.Ko3bipeBa siBisercst ero
NPE/ICTaBIEHHE O TOM. YTO KaTeropusi BpeMEHH aKTHBHO y4acTBYeT B
(du3rUecKuX npoleccax, BIUIET Ha HUX, 1a)Ke MO3BOJISIEeT MEPEHOCHTh
Oynayluee B HacTosLIee.

Kak npaBwibHo otmetnst A.H.Jlanaes [8], Teopus H.A.Ko3bipeBa
MOCTPOeHA He MO MPUHLMIY WHAYKLUUH, T. €. O MPUHLIUIY 00001e-
HHs HaOJTIOJICHUI M pacripoCTpaHEeHUs BHIBOAOB U3 3TOr0 0000IIeHHUS
Ha TIOCIIeIyIOLIMe Npe/ICKa3aHus, a Mo NMPUHLIMITY UHTYHLUH. MHTYH-
s, nonaraet A.H.Jlanaes, BrosiHe MPUHATHIA B HAyKe MpUEM, TIPH-
4YeM OHa MMeeT M3BECTHbIC MPEeUMYIIEeCTBA Mepell MHAYKLUCH: eciu
JUTsL TIOcieiHel TpeOyercst oOwine (akToB M MPUMEPOB, TO YIS Tep-
BOW [IOCTATOYHO OJHOTO-ABYX (aKTOB, HamOoJee CyIIeCTBEHHBIX,
MO/ICKa3bIBAIOIIMX OCHOBOIOJIATAIOLIYIO HICI0, KOTOpas 3aTeM JI0JIK-
Ha OBITh pa3BHTa U MOJKPEIICHa BCEMH AOCTYITHBIMH CPEJICTBAMH. ..

Teopust H.A.KozbipeBa Obila mogkperieHa cepueil SKcrepuMeH-
TOB, TJIABHBIM 00pa3oM, aCTPOHOMHUYECKHX, a TaKke HEKOTOPBIX Jia-
OopaToOpHBIX, MPOBEJCHHBIX C MOMOULIBIO CMELMAILHO M3TrOTOBJICHHO-
ro obopynoBanus. Hampumep, ¢ moMomipio M3MEHEHHUs TPOBOIMMO-
CTH pe3ucTopa, MOMEIIEHHOTO B IIeJIb SKpaHa, Pa3MeIeHHOro B (o-
KaJIBHOM TUIOCKOCTH TeJIeCKOMa, ObUIO OMpeesieHO, YTO CHUTHAll OT
3Be3/Ibl JOXOJUT MTHOBEHHO, T. €. M3 TOrO MecTa, IJie 3Be3Ja Haxo-
JMTCSI B TaHHBIH MOMEHT peajibHO, XOTS €€ BUANMOE MOJI0KeHHe Ha-
XoauTes B apyrom mecte. Ho u Ha BuaMMmoe HM300pakeHHE 3BE3JIbI
pe3uctop Toxe pearupyer. OTcrona ObUT cenaH BbIBOJ O TOM, YTO
¢ deKT BbI3BaH BO3ICHCTBUEM uepe3 BpeMs, KOTOPOEe MOXET mepe-
JIaBaThCsl HE TOJILKO MTHOBEHHO, HO M CO CKOPOCThIO cBeTa» [7, C. 88].

[lonTBepkneHo mpeackasanne H.A.Ko3bipeBa 00 yMeHbLIEHUH
YIPYrocTH MoJBeca KPYTHJIBHOIO MasTHHKAa BO BPEMs COJTHEYHOTO
3atmenus (1970)u Hekotopbie apyrue. [1o3TOMy MOKHO ObUTO OBI,
KakeTcsl, cuuTaTh, uyto Teopus H.A.Ko3bipeBa, XOTS U HECKOJIBKO Op-
TOZOKCaJbHa, HO 00OCHOBaHA B JIOCTATOYHOW Mepe M IKCIepUMEH-
TaJTbHO MOATBEP)KJCHA, UYTO U TpedyeTcs OT Besikol Teopuu. Yero xe
etie Hy>)kHo? U, TeM He MmeHee...

Kak u3BecTHO, KaK0e sSBJI€HHE MOXKHO TPAaKTOBaTh CaMbIM pa3-
TYHBIM oOpa3zoM. He mpencraBisior coboii B 3TOM CMBbICIIE MCKITIO-
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YeHHe " pe3ynbTaThl HKCTIEPUMEHTOB, MPOBE/ICHHBIX
H.A .Ko3bIpeBbIM, 9KCIEPUMEHTATOPOM TOHKMM M TalaHTIMBBIM. He
CTaBsg HU B KaKOW Mepe MOJA COMHEHHE TMOJNyYeHHble UM B DKCIEPH-
MEHTaX pe3yJIbTaThl, MPUXOAUTCS KATeropUYeCKU He COTJIACUTBCS Kak
C TPAKTOBKOMH MOIyYEHHBIX UM pe3yJIbTaTOB, TaKk M CO BCeH Teopuei
H.A .Ko3ssipera.

B camom nene, Besikuii curHan noapasymeBaeT HalIU4YMe MaTepu-
anpHoro Hocutens. [lomydeHnsie Ko3slpeBbIM pe3ynbTaThl FOBOPST
BOBCE HE O TOM. YTO KaTeropus «BpeMs» OKa3bIBaeT KaKOe-TO BO3JICH-
CTBHE, 2 O TOM, YTO UM OOHapy>KeHbl SHEPreTHYecKrue BO3IEHCTBHUS,
pacnpocTpaHsIoIIUecs: KaK O CKOPOCTbIO CBETA, TaK U CO CKOPOCTbIO
3HAUMTENIBHO TIPEBBIIIAIONIEH CKOPOCTh CBETa, CJIeNOBATEIbHO, 3TO
JBa pa3HbIX CUrHaia, HO 00a 00s3aHbl UMETh MaTepUajIbHbBII HOCH-
Tenb. [lo MHenuto Ko3bipeBa 3TUM MaTepuanbHBIM HOCUTEJIEM SIBJIsI-
ercs BpeMs. OHAKO C 9TUM COTJIAaCUTbCS HUKAK HeNb3s.

Bpewms sBisieTcs TAKUM ke CBOMCTBOM MaTepHH, Kak M MPOCTpPaH-
ctBo. [IpocTpaHcTBO Kak CBOMCTBO MaTepuu onpezesseTcs 4epes BCro
COBOKYITHOCTh MaTepHalIbHBIX 00pa30BaHHWil, a B OTCYTCTBHE MX HE
MOXKET OBbITh OmpeaeneHo HUKak. BpeMs, kak cBOWCTBO MaTepuH, OM-
penensieTcs Yyepes3 COBOKYMHOCTb 8Cex MaTepUalIbHbIX MPOLIECCOB, HET
NpOLECCOB — HET U BpeMeHu. Bpems oTpakaeT coboii BceoOLLyto co-
BOKYITHOCTb ~ MaTepHM, BCEOOLIyI0 COBOKYIHOCTb  MPUYHUHHO-
CJIE[ICTBEHHBIX CBS3€il BCeX MaTepHalbHBIX MpoueccoB. ['0BOpUTH O
BpPEMEHM KaK O CaMOCTOSATENbHOW CyOCTaHUMHM pPaBHO3HAYHO TOMY,
YTO TOBOPUTH 00 YJIBIOKE HOPKIIMPCKOro KOTa: KOT McUe3, a yJblOKa
octanack. OHaKo ocTaBIascs yiabplOKka Bce paBHO OJKHA UMETh Ma-
TepUaIbHBIA HOCHUTENb, HampuMep, B BUAE (OTOIUIEHKH WM Yero-
HUOy b ewe. Her Hocutens — Het M yabiOku. To ke camoe u Bpemsi:
HeT MaTepuH, HeT U ero cpoiictra. [loatomy Teopus H.A.Ko3swipera
JIOKHA OT Hayana M A0 KOHLA, He3aBUCUMO OT KakuX Obl TO HH ObLIO
IKCTIEPUMEHTAJIBHBIX «TIOJITBEPIKICHHI».
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4.4. Teopus c¢pmsnyeckoro sakyyma .U.lLiunosa u
HeKoTopble Apyrue Teopum

B 1992roay Bbiunia kaura [.M.1unoea «Teopust dhusnyeckoro
BakyyMma» [9], B KOTOpOIi U3JI0’KeHA TEOPHs MO ITUM K& HA3BaHUEM.
Cymnocts Teopuu [.M.11Innosa 3akimodaercs B cleayroniem.

OWHIITEHOM paccMOTPEHO JMIIb MOCTYNAaTeNbHOE IBHXKEHHE
CHCTEM OTcYeTa. JTOro HEAOCTATOYHO Ui TMOHMMaHHUS (U3UUECKUX
MPOLIECCOB, HY>)KHO pacCMOTPETh €L1e M UX BpallaTeJbHOe JIBHXKEHHE,
YTO MPUBOAMT K MPEICTABJICHUSAM O BPALIEHUH MPOCTPAHCTBA B MpO-
CTpaHCcTBe, 11 000OCHOBAHUS Yero MPUBJIEKAeTCs BECbMa IPOMO3IKUIA
TEH30PHBbIM anmnapar. TUM OOOCHOBBIBAETCS BO3MOXKHOCTH CYIIECT-
BOBaHMS TaK Ha3bIBaeMbIX TOPCHOHHBIX moseil. Hukakas ¢usmueckas
cpeda mpu 3ToM He mpenycmarpuaetcs. [lomyuaercs, yro mycroe
MPOCTPAHCTBO CMOCOOHO BpalIaThCsl B MYCTOM MPOCTPAHCTBE, a MO-
CKOJIPKY BpallaTbCsl B MPOCTPAHCTBE MOXKET TOJIBKO MaTepHasbHas
cpena, HO HUKaK He caMO TMPOCTPAHCTBO, TO «TeOpHsi (PU3NYECKOTrO
Bakyyma» [".M.lllunoBa o0cyxaeHUIO HEe MOIJIEKHT B CHITy OTCYTCT-
BUS MpeaMeTa o0CykIeHHs Kak TakoBoro. OOCyxIaTh 3[eCh HEUero.

B camble mocnienHre rofpl NOSBUIOCH MHOXKECTBO paboT ¢ TpoM-
KMMH Ha3BaHMsMM Tuna «Teopus muposganus», lepuoguueckas
cucTeMa BCeOOIIMX 3aKOHOB MHMpa» W T.M. Y BCEX HUX MOXHO OTMe-
TUTh HEKOTOpPbIE OOIINE YePTHI.

[IpakTudeckn Bce OHM HOCAT aOCTpaKTHO-MaTeMaTHYEeCKHH Xa-
pakTep, Aaxe Te, KOTopble Ha3blBatOTcd «Buxpesas Moaenb MHKpO-
MHpa», T.e. B KOTOPBIX JIe/laeTCsl TOMbITKA MOCTPOUTh HEKHe (u3rUe-
CKHe, N0 KpaiiHel Mepe, HarIsAHble MeXaHUYEeCKUe UM TreoMeTpuye-
ckve Mofenu. B 3TuX Teopusx u MoAensx oTcyTCTBYeT (u3nueckas
cpeda, XOTS TOBOPUTCS O BUXPEBBIX CTpyKTypaxX. CTpykTypax 4ero?
Buxpeii uero? Jlaxxe xoraa roBopsAT O BUXPIX DJIEKTPUYECKOW WM
MarHUTHOM HamnpsKEHHOCTeH, TO OT 9TOro SICHOCTh He HAcTyMaeT, nbo
BO3HHUKAET BOIMPOC O CTPYKTYPE CAMUX 3THUX HaMpsKEHHOCTEH.

BosIbIUMHCTBO U3 TaKUX «TEOPUI» MUIET KOMIPOMHUCC C Teopuei
OTHOCUTENbHOCTH DWHIUTEHHA, XOTA B UCXOAHBIX MO3ULMIX OHU KPH-
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TUKYHOT ee. He cornamasce ¢ Teopueil OTHOCUTENBHOCTH, aBTOPBI HO-
BBbIX TEOPUH MCIOJB3YIOT Psifi €€ TOJIOKEHUH — MPeleIbHOCTh CKOPO-
CTH CBE€Ta, SKBMBAJIEHTHOCTh MAacChl U 3HEpru, Havano BcenenHoit
WM €€ KOHEYHbI 00beM M T. M., YTO AEMOHCTPUPYET JIOTHUYECKYIO
HEMOoCJIe10BaTeIbHOCTh 3TUX aBTOPOB U UX «TEOPUIi».

MHorue aBTOpbI, BBIXBaTbIBasi U3 TPUPOABI OTAENbHBIE (hparMeH-
Thl WM SBJICHUS, MBITAIOTCS OOBACHUTH WX, HE TpOras Apyrue spie-
HUS1, ¥ BXOJST C HUIMH B IPOTHUBOPEUMS.

OBpHUCTHYECKas LIEHHOCTb BCEX MOAOOHBIX «TE€OPHii», BKIOYas U
«Teoputo uznyeckoro Bakyyma» I".M.I1lunosa, paBHa Hym0.

Boieoowt

1. [onbITKK pa3IvyYHBIX aBTOPOB CO3/1aTh HOBBIC HETPATUIIMOH-
Hble (M3UYECKUE TEOPUU CBS3aHbl C HEYJIOBJIETBOPUTENIEHBIM IOJIO-
JKEHUEM B TeopeThdeckoll (Qu3nke, ee HeCloCOOHOCThIO 0000IIUTH
HAKOIJICHHbIE JKCIePUMEHTaMH (aKThl, a TaKKe HecrmocOOHOCTBIO
OOBACHUTH (PU3UYECKHE MPUUMHBI, 00YCIIOBIMBAIOIIUE OPTaHU3aIIHIO
MaTepUH B KOHKPETHbBIE CTPYKTYPhl U OOBICHUTH (PU3HUECKHE TPUUH-
Hbl B3aUMOJICHCTBHUI MaTepUalTbHBIX 00pa30BaHUN U (U3MUYECKUX SIB-
JICHHH.

2. [lonbITKK pa3IMYHBIX aBTOPOB CO3/IaTh HOBBIE HE TPaUIUOH-
Hble (u3nveckre Teopurd B OOJBIIMHCTBE CBOEM XapaKTepU3YIOTCS
KpaiiHell HermoclienoBaTeIbHOCThIO. [IpaBUIIbHO KPUTHKYS OTENIbHBIC
YyacTHBIe NOJIoXKeHUs co3iaHHbIX B 20 B. pusnueckux Teopwii, B yacT-
HocTH, Teopun oTHOCHTENBHOCTH DWHINTEHA U KBAHTOBOM MEXaHH-
KH, aBTOPbI HOBBIX TEOPH, KaK MPAaBUIIO, MOBTOPSIOT T€ K€ METOJI0-
JIOTUYECKHEe OIMUOKU M Jake UCTONB3YIOT LEJIMKOM OTJEJIBHBIC T10-
JIOXKEHUSI KPUTHKYEMbIX UMH Teopuil. PeasibHas sBpUcTHYECKas LiEH-
HOCTb MOJIOOHBIX HETPAJTUIIMOHHBIX TEOPHUl paBHA HYITIO.
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MnaBa 6. Kputuka metogonorum coBpemMeH-
HOWU TeopeTUYecKoun Pusnku

6.1. Kputuka ueneun coppemMeHHoOu puanyeckon
Teopumn

Hepnocratku coBpeMeHHOH (GU3MUECKOW TEOpUH He SIBISIOTCS
YeM-TO CITy4aiHbIM, OHM BBITEKAIOT M3 BCEH €e METOMOJIOTHH U, Tpe-
JKJIe BCEro, U3 TeX Liesieil, KOTopble TeopHs CTaBUT Mepes coOoil.

B ortnuune ot ¢uzuku 1810 u 1910 croneruid, meitaBiueiics mo-
HATh BHYTPEHHIOIO CYIIHOCTH SBJICHHH M CBOISIICH CIIOKHbBIC SBIIE-
HHS K TTOBEJCHHIO SJIEMEHTOB, YYaCTBYIOLIMX B 3THX SBICHUAX, (H-
3uka 2010 Beka (akTHUecKH CHsia 3T ueiu. Llensmu pa3Butus He-
KOTOpBIX o0slacTeil (PM3MKH, KacaeTcs JIM 3TO HJIEMEHTAPHBIX YaCTHIL
BEILIECTBA, CHJIOBBIX TOJIEH, KOCMOJIOTMH MM Yero-HuOyIb eme, cTa-
JI0 moApa3yMeBaTbcs CO3aHue BHYTPEHHE HEMPOTHUBOPEUMBOTO OIM-
CaHus C MOMOLIBIO Bce Oojiee YCIOXKHSIOLErocss MaTeMaTHYecKOro
anmnapara. B kauecTBe jxe caMoi BaXKHOM, cTpaTernvyeckoi uenu ¢u-
3MKU B LI€JIOM Mpe/CTaBjIeHa 3ajaua co3lanus Teopun BeauKkoro o0b-
enunenus (TBO), T. e. Takoii TeoprH, KOTOpasi O3BOJIMT SIUHBIM Ma-
TEeMaTUYECKUM TIPHEMOM OXBaTHTh BCE YaCTHBIE TEOPWH, YTO, MO
MHEHHIO (PU3HMKOB, ¥ TOKKET €IMHCTBO BCEX SBICHUIN MPUPOIBI.

Hy»Ho cka3aTh, 4TO B HaNpaBJICHUH BBIMOJIHEHHS MTOCTABICHHBIX
TEOPeTHYECKUX LieNieii coBpeMeHHass (u3nka HoOuiach OIpeseseH-
HBIX YCTIEXOB. HalJIeHbl pa3iuyHble QU3nUYecKre 3aKOHbI, 0000IIa-
IIMe Te WM WHbIe IPYIIbI SBJICHU, BApUaHThl MATEMAaTUYECKUX OIH-
caHuii, Metoabl pacueToB. OHAKO BCe 4Yallle OKa3bIBAaeTCs, YTO CO3-
JaHHBIE YaCTHBIE TEOPUH HE TO3BOJISIOT OXBAaTUTh BCe HEOOXOIMMBbIE
cllyyad, BCE Hallle PUMEHSIOTCS pa3jiniHble UCKYCCTBEHHbIE MpHe-
MBI, B pe3yJibTaTe Yero NnepBoHauYaIbHO CTPOHHOE 3aHHe TEOPHUH Ha-
YMHAET YCJIOKHATHCS, HAICTPAaUBATHCS U MPEBPAILaThCs B TEOpeTHYe-
ckoro ypona. Yro xe kacaercs coznanus Teopuu BeIMKOro o0beau-
HEeHMs1, PeAHa3HAYeHHON AJIsl OMMCaHUs €AMHBIM 00pa3oM BcCeX BHU-
JIOB B3aMMOJCWCTBUS M TMOJIeH, TO, HECMOTPs HAa MHOTHE TOJbl H
OospIIMe yCHIIMS, 3aTpayeHHbIE B 3TOM HAMpPaBJICHWH, TOCTUIHYThIE
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ycriexu Oojiee 4eM CKPOMHBI. A TJIaBHOE, COBEPIIEHHO HETOHSTHO,
4ero ke JOOMINCh (PU3MKH Y)Ke «OO0beIMHHB» HEKOTOPbIE B3aUMO-
JeicTBus, Hanpumep, ciaboe W BIEKTPOMAarHUTHOE, U Yero OHHU
nobwtotes, ecnu TBO Gyzner cozmaHa. UTo-HUOYAb U3MEHUTCS B TMO-
HUMaHUM cyTH (usnveckux spieHuil? Kakue-HuOyab HOBbIe MPHOO-
pbI MOXKHO OyZeT cO3AaTh WM TMOSBSATCS HOBbIE HAIPaBJICHUS MCCIIe-
noBaHuii? Unu mpocTto TeopeTrku OyayT HacHaKAAaThCs «KPacoTOi»
HOBO#1 Teopyn?

K sTomy cnenyer 100aBuTh ele 0OJHO MPUHIMIHAILHOE coo0pa-
JKEHHe.

Kaxnoe marepuanbHoe oOpa3oBaHue o0JsiafaeT GecUHCIICHHBbIM
MHOKECTBOM CBOWCTB, U IUISl X MaTEMaTHYECKOTO OMHMCaHMS HEeoO-
XOAUMO MMeTb OecurciieHHOe MHOXKECTBO ypaBHeHwuii. [losaTomy mro-
60e KOHKpeTHOe onMcaHue J000ro oObeKTa, coaeprkallee KOHeUHOe
YHCJIO YJICHOB YPaBHEHHH, BCEra OrpaHMUYEeHO M B MPUHLIMIIE HE MO-
JKET OXBATUTh BCEX CTOPOH M CBOWMCTB 3TOTO 00BeKTa. JTO O3HAUaeT,
YTO CYLIECTBYIOLIME OMMCAHMsS MOJICH U B3aMMOIEHCTBUI TOXE vac-
THYHBI, @ COOTBETCTBEHHO M «O0BbEAMHEHNE» TaKUX ONMHMCaHWUi He Oy-
JIeT OXBATBIBaTh BCEX CTOPOH M YUUTHIBATh BCE OCOOCHHOCTH B3aUMO-
aeiictBuil ten. CrenoBarenbHO, BCSKOe MON00HOE «0ObEIUHEHHE»
TOKE MOBEPXHOCTHO M HETOJIHO.

HzBecTHO, 4TO MeTomosiorusi JoOOW paboOThl B 3HAYUTEITHHOM
CTeNeHu omnpejessercs nocraHoBKol 3agaud. CTaBs Lesiblo paboTbI
CO3J1aHHe MaTeMaTHUECKOr0 «00beAMHEHUS» TEOPHii, MOKHO paccyu-
THIBaTh Ha TOJlydeHHE MaTeMaTHUYeCKHX jke 3aBUCHMocTel. OmHako
TPYJHO HaJesThCS Ha TO, YTO YJIYYIIWTCS MOHMMaHHe (hU3UUECKOi,
BHYTPEHHEH CYILIHOCTH SIBJIEHHH, MOCKOJbKY Takas 3ajaya Jake He
CTaBUTCS. A 3TO O3HAUYAeT, YTO BCe MOTyHeHHbIE GOpMYJIbHbIE 3aBU-
CHUMOCTH OyIyT HOCUTb MOBEPXHOCTHBINM XapakTep.

CyuecTBylOT U UHble MHeHMs. [lockonbKy (M3HMKa BHOCUT BecCh-
Ma CYyLIECTBEHHbIH BKJIaJ B HAY4YHO-TEXHMYECKHMI Mporpecc v IMo-
CKOJIbKY HEKOTOpbIe (yHIaMEHTaJbHbIE OTKPHITUS B (DU3HMKE MOIT0-
TOBWJIM HAYyYHO-TEXHUYECKYIO PEBOJIIOLMIO, TO LEJbIO TEOPHUH Tpe.-
noJjiaraeTcsi Co3flaHle MeTOJ0B pacueToB, CIOCOOCTBYIOLIMX HAMpaB-
JICHHOMY TOJTyYeHHUIO NPUKJIAJIHBIX Pe3yJIbTaToB, TeM Ooliee, YTo pas-
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BUTHE SKOHOMHKH TpeOyeT pelieHHss MHOTOYMCIEHHBIX MPHKIATHBIX
3aj1a4, KOTOPbIE MOYKHO PEIIMTh TOJILKO B TOM Cliy4ae, €Clid TaKhe
METO/Ibl PacueToOB MOATOTOBJEHBI, BOT I TOr0 U HYXKHa TEOPHS.
OfHaKO Ha TMpPaKTHKE OKa3bIBAeTCS, YTO BO3HHUKIINWE MOTPEOHOCTH
OTEePEKAIOT BO3MOXKHOCTH TEOPETHKOB MO CO3[aHHIO HEOOXOAMMbIX
PYKOBOJCTB, B pe3yJsibTaTe 4ero MpUKIaHUKH OCTAalTCs 6e3 pyKOBO-
JSIIAX TEOPHUH, UTO BBIHYXKIAE€T UX HITH IMITUPUYECKUM IMyTEM, Tpa-
TSI OTPOMHBIE CHJTbI M CPEJICTBA BITYCTYIO.

Takum 00pa3oM, ykazaHHbIE BbIIIE MHEHHUS O LIEJIAX Pa3BUTHS (H-
3MYECKON TEOpUH — CO3J[aHWE eIMHOrO OMHcaHus Bcex (yHaaMeH-
TaJIbHBIX MPOLECCOB WM CO3JIaHHMe TMPUKIaJHBIX METOJOB pElleHHs
NpaKTHYECKUX 3a/1a4 SBJISIOTCSA C OJHON CTOPOHBI KPaiHUMH, C JIpy-
roil — IBHO HEJ0CTaTOYHBIMHU.

MaremaTuueckoe (YHKIIMOHATLHO-KOJMUYECTBEHHOE OIMHUCAHHUE
SIBJICHHI OKa3bIBAETCS MOJIC3HBIM, 8 B HEKOTOPBIX CITydasx U HE0OXO-
JMMBIM YCJIOBHEM JIJIsl TIPe/ICKa3aHusi HOBBIX 3(D(MEKTOB U SIBICHHUM.
OnHaKo MpUBEIEHHbIE BbIlIE COOOPAKEHUS 3aCTABIIAIOT CUUTATD, UYTO
n1000e MaTeMaTHYeCKoe OMMCaHUe eCTh BeChMa y3KOe M OJIHOCTOPOH-
Hee OTOOpakeHHe NeHCTBUTEILHOCTH, HE rapaHTHPYIOLIee, YTO Haii-
JICHHbIE MaTeMaTHYeCKHE 3aBUCUMOCTH OTPa)KalOT BCE CYIIIECTBEHHbIE
CTOPOHBI SIBJIEHUM U YTO MOCTAHOBKA HOBBIX DKCIIEPUMEHTOB BBISBUT
Kakue-JIM0O HOBbBIE CTOPOHBI SIBJICHHI, KOO camMa MOCTAaHOBKA HOBBIX
SKCTIEPUMEHTOB OIMUPAETCSA HA YK€ CYIIECTBYIOIIUE MPEACTaBICHHS,
BBITEKAIOLINE U3 YK€ CYIIECTBYIOIIEH U MPU3HAHHON TeopuH. 31ech
UCKITIOYEHHS PEIKH.

Yrto KacaeTcsi MparMaTHYeCKWX Iejield, TO MOCTaHOBKa MX Kak
MepBOOUEPEIHBIX, TAK U €TUHCTBEHHBIX, & HE KOHEUHBIX, HEMUHYEMO
MPUBOJUT K TOMY, YTO COOCTBEHHO MO3HAHUE MPUPOJIbI OTOABUTAETCS
Ha BTOPOM IUIaH WM CHHUMaeTCs BOBCE, B pe3ysibTaTe 4Yero u MpH-
KJIaHble JOCTHXKEHHUS OKa3bIBAIOTCS MOBEPXHOCTHBIMH M CIy4aiiHbI-
mu. Kak nokasbiBaeT ombIT, HAUOOJbIIKE MPAKTHUECKHE PE3YIbTaThl
JieKaT Ha CThIKE HAyK, MOJydeHHe WX TpeOyeT u3yueHusi obiacte,
Ka3aJI0Ch Obl, HE HMEIOLIUX OTHOLICHHS K MOCTABICHHOM MPUKIIaIHON
3ayave, a 3T0 TpeOyeT yriyOJieHHOTO 3HAaHUS TPUPOJBI SIBJICHUH, T0-
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HUMaHUs BHYTpeHHel cyTtu Beieil. He crtaBs momoOHyio 3amauy,
Hellb3s HaJlesAThesl Ha APQEKTUBHOCTh MPUKIIAJTHOTO Pe3yJibTara.

He noHuMasi BHYTpeHHIOIO CYUIHOCTb SIBJCHHWH, UMes JUllIb UX
YaCTUYHOE OMUCAHUWE, BCeraa U MPUHLMUIIMAIBLHO HE MOJHOE, HEeT OcC-
HOBaHUI HaJesThbCcsd Ha TO, YTO «0OBEIMHEHHE» pa3InYHbIX (puznde-
CKMUX SIBJICHMH, OMMCAHUSI KOTOPBIX CYLUECTBEHHO HE MOJHbI, MOXHO
cAesaTh BooOIIe. DTO MOATBEPIKIAaeT MHOTOJIETHHI, MMOYTH BEKOBOM
OMBIT MHOTOYHUCIIEHHBIX HeYIauHBIX TMOMBITOK pa3paboTaTh TakKoe
«obbeauHenne». Ho paxe ecim Obl Takoe «0ObeanHEHNE» ObUIO BbI-
TMOJTHEHO, OHO BCE PaBHO HOCHIIO Obl YaCTHYHBIN xapakTtep. [1o Tem ke
MPUYUHAM U TOTBITKA NOXYYUTh 3P PEKTUBHBIN MPUKITATHON pe3yJib-
TaT TOKe OOpeueHbl Ha HeyJady, MOCKOIbKY HEeMOHUMaHWe (u3uye-
CKOW CYIIIHOCTH SIBJIEHUI HE MO3BOJISIET NeMCTBOBATh HAMPABIEHHO.

Otcroia BBITEKAeT, YTO HU OMUcaTesibHAasl, HU MPUKIAgHAs LeTu
HE MOTYT SIBJISITbCA TJIABHBIMU LIEJIIMU Pa3BUTHUS €CTECTBO3HAHUS, U
YTO TaKOW LEJbIO JJ1 €CTECTBO3HAHMS BOOOIIE U ISl PU3UKH B YaCT-
HOCTH Ha BCEX ATanax M YPOBHSX UX Pa3BUTHUS MOXKET SIBJSATHCS TOJb-
KO pacKpbITHE MPUPOABI SIBICHUM, T. €. PACKPBITUE BHYTPEHHErO Me-
XaHU3Ma ABJICHUM, aHAJIM3 NMPUYUHHO-CIIEICTBEHHBIX OTHOLIEHUA Me-
KOy MaTepualibHBIMM 00pa3oBaHUSMHU, YYAaCTBYIOIIMMH B HU3yuae-
MBIX SIBJICHHSIX, 1 Ha OCHOBE 3TOI'0 PacKpPBITHS MpeJICTaBlIeHUEe 00X
JUIs1 BCeX SIBIEHUM 3akoHOMepHOCTel. [loHnMaHue Beex 3THX CBA3EH U
OTHOIIICHUH TO3BOJIET BBIMOJIHUTHL U HEOOXOAUMOE ONMUCAHUE WU3Y-
YaeMbIX SIBJIEHHM, U JaTh UM OOBICHEHHE, T.€. BBIAECIUThL B3aUMOJE-
CTBYIOLIME YaCTHM W MpocieauTh UX B3aumojercteue. Ilpu Takom
MOJIXOJIe MOTYT ObITh YTOUHEHBI 00JIACTH PACTIPOCTPAHEHUS MOTYYeH-
HbIX MaTeMaTU4eCKUX 3aBUCUMOCTEH, onpeesieHbl OrpaHUYEeHUs pac-
MPOCTPaHEHUS HaMJEHHBIX 3aKOHOMEPHOCTEeW U C(HOPMYSTHUPOBAHbBI
JIOTYIICHHbIC TMPUOJIMIKEHHS. DTO TMO3BOJUT TPH HEOOXOIUMOCTH
YTOUHSITh MOJIyYEHHbIE PE3YJIbTATHI.

3HaHUe BHYTPEHHEro MeXaHW3Ma SIBJICHUH, UX CYLUIHOCTU MO3BO-
JIeT MONYyYaTh MPHUKIAIAHBIC pPe3ysibTaThl Oojiee MOJHO M CO 3HA4M-
TEJbHO MEHBIIMMHU 3aTpaTaMH, YeM IMPU OTCYTCTBUMU TAKOrO MOHMMA-
Hus. Takum 00pa3oM, Kak ¢ TOYKH 3pEHUsI TIOJYUYeHHs MaTeMaruye-
CKOr0 OMMUCAHMS, TaK U C TOUYKU 3PEHUM MOIYUYEHHUS! NPUKIAIHBIX pe-
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3yJIBTAaTOB UEbI0 U 2/1AGHBIM HANPAGICHUEM PAZGUMUA PYHOAMEH-
MAaAbHOU HAYKU O0JIIICHO AGIAMBCA U3YUCHUE GHYMPEHHUX MeXd-
HU3MO06 AGNIeHUIl, UX 6HYMPEHHell CyWHOCmU.

OpHako BbIsIBIEHHME BHYTPEHHEro MeXaHu3Ma JOOBbIX SIBJICHMIA
BO3MOJXKHO JIMLIb B TOM ClIy4ae, €CjM 3a CBA3SIMHU U B3aUMOJAEHCTBUS-
MU MaTepualibHbIX O0pa3oBaHMWi, y4acTBYIOIMX B HUX, MPU3HAETCS
NPUHLMIT IPUYUHHOCTH, a TakKe caM (aKT HalM4Ms 3TUX BHYTPEH-
HUX MEXaHU3MOB sBieHui. [lockonmbKy camu (u3nueckue SBICHUS
€CTb CJIEACTBME BHYTPEHHHMX IMPOLECCOB, 3a4acTyl0 HEOLLYTUMbIX Ha
JOCTUTHYTOM YPOBHE Pa3BUTHSI (U3MKH, TO MpU3HaHWE (akTa Mpu-
YUHHOCTH MMeEeT NMpPUHLMIIMabHOe 3HaueHue, OO 3apaHee Ha BceX
JTanax MO3HaHWs YTBEPXKIAeT HaJMYMe BHYTPEHHUX MEXaHU3MOB SIB-
JIeHWH W MPUHLMIIHAIBHYIO BO3MOXKHOCTb MX packpbiThs. Llenecoo6-
pa3Ho B CBSI3W C 3TUM BCIIOMHUTH ClIEYIOLIee YTBEPHACHUE DHrelb-
ca[1, c. 306]:

«Ho rae Ha MOBEPXHOCTH MPOUCXOAMT Mrpa ciayyasi, TaM cama 3Ta
CITy4aHOCTh OKa3bIBaeTCs MOAYHHEHHOW BHYTPEHHHM CKpPBITBIM 3a-
KoHaM. Bce eno B ToM, 4TOOBI OTKPBITH 3TH 3aKOHBI».

Hudero sToro B cOBpeMeHHO# TeopeTHUeCKOl (U3MKe HET.

UzBecTHbIil mpuHUMN HeomnpeneneHHocTH [ elizeHOepra — <«qIpuH-
LMIT MHISTEPMUHUPOBAHHOCTU», MO BbipakeHWto boma [1], mpuBen
(M3MKOB K BBIBOAY O TOM, YTO B MCCIIEOBAHMAX, MPOBEIEHHBIX Ha
KBaHTOBO-MEXaHMUUYECKOM YPOBHE, MPUHLMIMHUAIBLHO HE MOTYT OBITh
HaliIeHbl TOYHbIE MPUYHHHBIE 3aKOHBI I€TAJIbHOrO MOBEACHUS WHIU-
BUAYaJIbHBIX CUCTEM M YTO, TAKUM 00pa3oM, HEOOXOIMMO OTKa3aTbCs
B aTOMHOM 00J1acTH OT MPUYMHHOCTH Kak TakoBoil. Cienyer oTme-
TUTb, YTO 3TUM (PAKTUUECKH CTaBUTCS Oapbep B BOBMOXKHOCTH MO3HA-
HUS MaTepUM U 3aKOHOMEPHOCTEH pealbHOro MUpa.

[To muenwnto ['efizenbepra, KOTOpoe CTaNO CEroAHs PyKOBOISIINM
TMOJIO’KEHHUEM B aTOMHOU (u3mnKe, B Cy0aTOMHOM MUpe, BOOOIIIE Hellb-
351 TOBOPUTb O KAKUX-TMOO MPOCTPAHCTBEHHO-BPEMEHHBIX COOBITHSAX.
B cBoeii peunr, mpon3HEeCeHHOH MM MO MOBOAY mosydeHus: HobGenes-
cKkoii nmpemuw, ['eiizeHOepr ckaszal, 4To yxe TOT (akT, YTO MaTeMaTu-
yeckas cxeMa KBaHTOBOH MEXaHUKH He MOXKET ObITh MOHMMaeMa Kak
HarjsiIHOe OINMCAHHE MPOLIECCOB, MPOTEKAOIIMX B MPOCTPAHCTBE U
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BpPeMEHH, MOKa3bIBaeT, YTO B KBAaHTOBOW MEXaHHMKE BOBCE HE HJET
pedb 06 OOBEKTUBHOM YCTaHOBJICHUH MPOCTPAHCTBEHHO-BPEMEHHBIX
COOBITHH.

TakoB cMmbici1, o MHeHHIO [eii3eHOepra, «1oBopoTa B (pU3HKe»,
KOTOpBIN ObLT BbI3BaH pa3BUTHEM KBaHTOBOW MEXaHHMKH. OTPHLIAHHE
O00BEKTUBHOCTH MPOTEKAIOIMX B MPOCTPAHCTBE M BPEMEHH COOBITH.
O KakMX ke MPUYMHHO-CJICACTBEHHBIX OTHOIICHUSIX BO BHYTPUATOM-
HOW 00JIaCTH B TAKOM CJTydae BOOOIIE MOXKET UITH Peyb?

[TosTomMy HekoTopble Beaylie (GU3MKKA He COTJIaCHbI C MPUHLM-
NHATbHBIM MHAETEPMUHM3MOM MPUPOJIBI, PacCCMATPHUBAs CITy4alHOCTh
NOBeJIeHUs1 OOBEKTOB TOJIbKO KakK CIICICTBHE HE ydyeTa OOBEKTHBHO
cymectByroumx (akropos. Tak, bom B pabote [1] yka3biBaeT, 4To B
9KCMEPUMEHTAX BCerja MPUCYTCTBYET psiJl HECYLIECTBEHHBIX HEy4-
TEHHBIX (JaKTOPOB, HCKAKAFOIMX PE3YJIbTATHI, YTO U MPOSIBIISETCS KaK
CIIy4alHOCTb.

C mHenneM boma MOXKHO cornacuThbesi, TeM OoJiee, YTo B MpoLiec-
cax MUKpPOMHMPA, KaK ¥ BO MHOTHX TpoLieccaX MaKpOMHpa, CyIIECTBY-
eT Macca 00CTOSITENILCTB, 3aTPYHSIOIMX WX MOHMMaHHE. BO MHOTHX
ciydasx ajs nposieieHus d¢ddexta Ha ypoBHE Makporpoliecca Heod-
XO/IMMO JIOCTaTOYHOE HAKOIUICHWE U3MEHEHUI Ha YPOBHE MUKPOIIPO-
necca. /laHHOoe O0OCTOATENBCTBO CBSA3AHO CO BCSAKOTO pojia KBaHTOBA-
HHUSIMH ¥ TUCKPETHU3aLMSIMHU, CO BCSIKOTO poJia HeTMHEWHOCTSAMH, 30-
HaMHU HEYyBCTBUTEJILHOCTH U OOPAaTHBIMHU CBSI3SIMH BHYTPEHHHX pery-
JSATOPOB SIBJICHUH U T. 1. XOpOLIMM MPUMEPOM SIBIIsieTCsl 00pa3oBaHUe
BUXpeil B MOTOKE JKMKOCTH: BUXPH HAUMHAIOT 00OPa30BbIBATHCS TOJIb-
KO TMPH OMpeAeNIeHHOM uKcie PeliHobaca, T. €. COOTHOLICHHUS MEK/Y
CKOPOCTBIO MOTOKA, pa3MepaMH Tejla U BA3KOCTBIO CPe/Ibl.

[Ipu Bcem 3TOM MpoTekaHHe MPOLIECCOB Ha BCEX YPOBHIX OOBEK-
THBHO HE 3aBHCHUT OT TOro, HaOJI0AaeT KTo-1Mb0 3a TUMHK NpoLecca-
MM WM HET. OHM O0OBEKTUBHO CYIIECTBYIOT. M3MepuTenbHas ke Tex-
HHMKA M3-32 CBOEr0 HECOBEPLICHCTBA CIIOCOOHA CYILIECTBEHHO HCKa-
3UTh Pe3yJIbTaThl, €CJIM HE PHHSITHI COOTBETCTBYIOIIME MEpPbI, MO3TO-
My BBIOOp HM3MEpHTEbHBIX CPEACTB BCeraa ClieqyeT MPOBOIUTH C
0cO0OM TIIATEILHOCTBIO C TeM, YTOOBI MCKaKCHUS W3MEpSEeMbIX Be-
JUYMH B MPOLECCe M3MEPEeHHUs OKa3alliCh HECYLECTBEHHBIMH, T. €.
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HaXOJIWJIMCh B Mpenenax IOMyCTUMOro. A eciy Takod BO3MOXKHOCTH
Ha JIaHHOM dTare pa3BUTHs (UMK MOKa HEeT, TO 3TO He 3HAYUT, UTO
Takasi BO3MOXHOCTb He mosiBUTCs B Oynyuiem. Bce paBHO BHeceHue
VCKaKEHHs CBS3aHO W Ha JJAHHOM 3Tare He ¢ YCTPOMCTBOM MPHUPOIBI,
a BCEro JIMIIb C HECOBEPLIEHCTBOM U3MEPHUTENbHBIX CPEICTB.

B cBs13u ¢ u3n0KeHHbIM, 3a1a4a IPOHUKHOBEHHS BO BHYTPEHHUM
MEXaHU3M SIBJICHMH Ha TIyOMHHBIX YPOBHSX OpraHu3aldd MaTepud
CBSI3aHa, C OJHOM CTOPOHBI, C aHAJIM30M BO3MOXKHBIX MPUYUH HAOIIO-
JaeMbIX SBJICHUI 1 BO3MOXKHO O0Jiee MOHBIM YUeTOM BceX (DaKTOpoB,
SBJISIOLIMXCS CYLIECTBEHHBIMU U1 M3y4YaeMOoro IMpouecca U MocTas-
JIEHHOM LM UCCIEN0BaHUM, ¢ APYrod CTOPOHbI, — C OTBICKAHUEM
HOBBIX METOJIOB M3MEPEHUs M MO3HAHUS, ONEPUPYIOLIUX KBAaHTaMH U
JUCKPETHOCTSIMHU APYroro ypoBHsS, BO3MOXKHO, MHOH, 4eM ceiuac
NpPUHATO, pU3HYEeCcKOl MPUPOADI.

Hukaknx monoOHBIX 3aad coBpeMeHHas (hu3uueckas Teopus He
CTaBMT, U B 3TOM 3aKJIIOUaeTCs ee MPUHLMIHMAIbHAs OlInOKa, Jenato-
mas OecryloAHBIMM BCE HAMEPEeHHUsl Ha CIEACTBEHHOM, a He Ha Mpu-
YMHHOM YpPOBHE pa3o0parbcs C YCTPOWCTBOM MPUPOIHBIX SBICHUI.
CreicTBeHHBI MOIXO/ MPUHLMIUAIILHO 00peyeH Ha Heyaady. CTout
JIM TOCTie 9TOr0 YAMBIATHCS TOMY, YTO (M3HUYECKHE TEOpPHUH, HE CTa-
BALME CBOEH LIeNbI0 MOHUMAaHWE BHYTPEHHEH CYIIHOCTH SIBICHWIH,
OTKA3bIBAIOIIMECS] OT TMOWCKA CTPYKTYpP MaTepHalbHBIX OOBEKTOB U
noJjiei, onepupyoux adCTPaKTHBIMU MOHATHSMU U BCE CBOISLLME HE
K MmorckaM (opMm ABHIKEHUS] MaTepUM Ha BHYTPEHHHUX YPOBHSX ee op-
raHW3alliM, a JIMIIb K BHEITHEMY OITMCAaHHWIO TMpoleccoB, Bce Ooree
3aIyThIBAIOTCS, YCIOXKHSAIOTCS, HUKY/1a HEe MPOABUrasicb 1 HUIKOMY He
nomoras. Takoe nonoxkeHre coXpaHUTCs U BIpeab, eciiu hu3nieckas
TEOPHUsI KPUTUUECKH HE MEPEOCMBICIIUT CBOE Ha3HAUYEHUE.

6.2. KpuTuka noctynaTtuBHOCTHU

Jlist coBpeMeHHOM (pU3HUECKOl TEOPUH XapaKTepPHO MOCTPOEHUE
ee Ha 0a3e Tak Ha3bIBAGMBIX MOCTYJIATOB WM «IIPUHIIUIIOBY, KOTOPbIE
SBJISIOTCS (DaKTUYECKH TEMH Ke MocTyatamu [2].
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Kaxk 6buT0 MOKa3aHo BbILIE, [IBE TEOPHH, SBISIOLIMECS MCXOIHbI-
MM JUIsSl BCErO COBPEMEHHOrO 3[aHHsi TeopeThdeckoi pusnku — Crie-
ManbHas TEOpUsi OTHOCHTEIbHOCTH DWHINTEHA M KBAHTOBas Mexa-
HHMKa OCHOBAaHbI Ha MOCTYJIaTax. DTH MOCTYJIAThl, BHIIBUHYThIC Ha OC-
HOBE aHaJIM3a pe3yJIbTaTOB OrPaHMYEHHOrO YHMCla KOHKPETHBIX (ak-
TOB, MOCJTY)KHJIM OCHOBAaHHEM JIJIsl CO3/IaHMSl U Pa3BUTHS psiaa mocie-
JyIOIUX TeopHid. MX cooTBeTCTBHE pealibHOM HeHCTBUTEIBHOCTH
NPOBEPSJIOCH COMOCTABJICHUEM CIIC/ICTBHUI, BHITEKAIOLIMX U3 TOCTYJIa-
TOB, C pe3yJbTaTaMHM TeX WM HMHBIX dKcrepuMeHToB. CoBnajieHue
9TUX CJCICTBUI C pe3y/ibTaTaMH 3KCIEPHUMEHTOB TPAKTyeTCs Kak
NPaBUIILHOCTD BBIJIBUHYTHIX MOCTYJIATOB M KaK MPaBUILHOCTh TEOPHH,
OCHOBAHHBIX Ha 3THX MOCTYyJaTax.

Takast meTononorus, co3nanHas B Hauasne 2040 cronerust coxpa-
HUJIACh JIO0 CHX TOP.

Tak, nokrop ¢unocodckux Hayk npodeccop B.JI.AkynoB nuiner
0 TOM, Kak, M0 €ro MHeHHIO (M MHEHHIO MPAKTHYECKH BCEX COBPEMEH-
HBIX TEOPETHUKOB, BKJIIOYas (UIOCO(POB U YUSHBIX-ECTECTBEHHUKOB)
cosnaetcs ¢pyHIameHTanbHas Hayka [3]:

«Hu onHa ¢yHIaMeHTanbHas Hay4Has TEOpUs HE MOXeT ObITbh
BbIBE/ICHa M3 AMIUpUUeckux (aktoB. M 310 mpuckopOHOE 00CTOS-
TEeJILCTBO JUKTYET HayKe JIOTHKY €€ pa3BUTHsA. B ocHOBY jr000i Teo-
PHH OHa KJIaJeT HeKWe MCXOIHbIC MPUHLIMIIbI, KOTOPbIE 3a/1at0TCsl arl-
puopH. U nasnee ¢ NOMOIIBIO JIOTHYECKOM NETYKLUH BBHIBOJIUT BCE HE-
00XOJMMO BBITEKAIOLIHE U3 HUX CIIEACTBHS, Pa3BepThIBas 3TH MPUH-
LMIbI B LEJOCTHYIO CUCTEMY TeOpeTH4ecKkoro 3HaHus. CriocoOHOCTD
HayK{ TOCTPOUTh Ha 3THX MPUHLMIAX JIOTMYECKH HEMpPOTHBOPEYH-
BYIO CHCTEMY, OOBSCHUTH B paMKaX 3TOW CHUCTEMbI BCE SIBIICHHUS, OT-
HOCSIIMECS K MpeIMeTy ee MCCIEAOBaHMs, U paccMaTpUBaeTCs Hay-
KO B KauecTBe CBHAETEIbCTBA HCTUHHOCTH, KaK CaMOM TEOPHH, TaK
TMIOJIOKSHHBIX B €€ OCHOBE MPUHLMIOB. Ha 3Ty noruky Hayku oOpatuin
BHUMaHue yxe [erenb. «Bcs Hayka B 1iesioM, — roBoput ['erenb, —
ecTh B CaMOM cebe KpyroBOpoT, B KOTOPOM TEPBOE CTAHOBHUTCS TaKiKe
¥ TIOCJISTHUM, a MOCJIe/IHEee — TAKXKE M TIEPBBIM>.
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Ha 510 xe ykasbiBan u Mapkc, Ha3biBasi 3TOT MMyTh Pa3BUTHS Hay-
KH METOJIOM BOCXOJK/I€HHs OT aOCTPAaKTHOTO K KOHKPETHOMY M CUMTas
€ro eJMHCTBEHHO HAYYHbIM METO/IOM MOCTPOSHHUH TEOPHUH.

3aMeTHM, 4TO MpHUBEIEHHOE BbICKa3blBaHME Mapkca, ¢ ofHOMH
CTOPOHBI, BEPHO, a C IPYrOi CTOPOHBI, HUKAKOTO OTHOLUEHMS K Mpe-
JbIAYIIEMY M3JIOKEHHUIO HE MMEET, M ero YNOMHHaHHe, KaK SIKOObI
NOATBeprKAatolee HeOOXOAUMOCTh TaKOH JIOTMKM HayKH, SIBJISETCS
YUCTOW CeKyJsIUMeld Ha ero MMEeHH, PACCUMTAHHONW Ha HEKOMIIETEHT-
HbIX Jroznei. Ho nerno naxe He B 3TOM.

Ob6cTosATeNbCTBA M B CAMOM Jiesie MPUCKOPOHbIE, U HE TOJIBKO B
TOM, YTO JI0 CHX MOp BO BCEM JBAaJLIATOM CTOJETHMH MMEHHO TaKOM
NPUHATA JIOTUKA MOCTPOeHUS (pyHIAMEHTAIbHOM HAayKHM — WUCXOA W3
HaJyMaHHbIX TIPUHLMIOB» C MOCIEAYIOLUIUM Pa3BUTHEM CIIEACTBHI,
BBITEKAIOLIUX M3 HUX, HO, INIAaBHBIM 00pa3oM, B TOM, UYTO COBPEMEH-
Hble (UIOCO(BI ONMPaBIBIBAIOT TAKOE MOJOKEHHUS, CUMTAs €r0 eIMH-
CTBEHHO BEPHbIM, COBCEM HE YUMTBIBAsi TOrO, YTO 3TOT MyTh — Maxpo-
BO MJEAJTMCTUUECKHUH, MOCKOJIBKY «IIPUHLMITBI», T.€. MPEACTABICHUS O
SBJICHUSX — CO3HaHME, OKa3bIBAIOTCS MEPBUYHBIMHU, a MaTepHs, T.€.
MIUpUUeckre (aKThl CTAHOBATCS BTOPUYHBIMU. M MIMEHHO 3Ta nyea-
JIMCTUYECKas METOAOJIOTUs, 00 OMacHOCTH KOTOPOW Mperyrpexaa
eme B.M.Jlenun B cBoeii pabore «Marepuain3m U 3MIUPUOKPUTHU-
LIM3M», CETOIHS TJaBEHCTBYeT B (DyHAaMEHTAJIbHOW HayKe, MPOYHO
oOpekJyia ee Ha KpU3KC U 3aBeja B TYNHK.

CoBpemeHHas ¢yHAaMeHTaNbHAs HayKa OMMpaeTcsl Ha MocTyJia-
Thl, IPUHLMIBI U AKCMOMBI, YUCJIO KOTOPBIX COCTaBJIAE€T MHOTME [e-
CATKM W KOTOpbIE KaK-TO yBs3aHbl MEXIy cOOOH, HO BecbMa ci1abo
yBsI3aHbI ¢ MPUPOAOH. ITO M €CTb UACANTHU3M B HAaYyKeE.

DT0 nuaeanusM, NMpexae BCero, MoToMy, 4To UAes, B JaHHOM CITy-
yae — MOCTYJaThl, MPeALeCcTByeT MaTepuu — npupoae. M xots nocry-
nat 6a3upyeTcs Ha HEKOTOPBIX SKCIEPUMEHTAIbHBIX JaHHBIX, OH BO-
BCE HE BbITEKAaeT W3 HUX KaK BBIBOJ, a IPUHOCHUTCS U3BHE, Kak Obl He-
3aBUCUMO OT 3THX JIaHHbIX, KOTOPbIE CIIyXaT JIMILIb TOJTYKOM AJISl Bbl-
JOBWKEHMs TocTyjata. A, KpoMe TOro, BbIIBUHYTBIA MOCTYyJIAaT pac-
npocTpaHseTcs JalieKo 3a mpeaesibl Toi 001acTH, KoTopasi OCIyKua



Kputnka MeTo10/10ruu coBpeMeHHOi TeopeTHYecKoil (pu3nKu 183

MCTOYHUKOM 3TOTO «TOJUKa» Ul co3laHus moctynata. Tak Obuto co
BCEMH TOCTY/IaTaMH TEOPUU OTHOCUTENBHOCTH.

Ha camom nene, daxT, npoTuBOpeyallnii TEOpUH, ONPOBEPraeT ee,
XOTS OMPOBEPIKEHUE MOXKET KacaTbesl JIMIIb OTACIBHBIX (hparMeHTOB
teopun. Ho (akTel, COOTBETCTBYIOIINE TEOPHUH, HE TTOATBEPHKIAIOT €€,
a BCEro JiMLIb €ii He MPOTHBOpeYaT, MOTOMY YTO OAHO M TO K€ IMOJIO-
JKeHHe, B TOM YMCJE M OMBbITHBIH ()aKT, MOryT ObITb MpelcKa3aHbl
JOOBIM KOJIMYECTBOM TEOpHil, Aake B3aMMHO HCKIIIOYAIOIIUM JpYyT
apyra. M aTo ere, He cuMTast TOro, SBISETCS JIM HEKUil hakT moBogoM
JUTsl BBIABMKEHHS TOTO MJTM MHOTO TIOCTYJIaTa.

DkcnepuMeHT MalikenbcoHa, Jayke eclid OTPelInuTbes OT ero Qu-
3MYECKOro pe3yJibTaTa, KOTOPbI Ha caMOM Jeie OTIMYaeTcsl OT TOro,
0 KOTOPOM MUILYT, BOBCE HE JaBajl OCHOBAHMS JJIsl BIIBMXKEHUS T10-
CTyJIaTa O HE3aBUCHMOCTH CKOPOCTH CBETa OT CKOPOCTH MCTOYHHKA H,
TeM Ooree, 0 HE3aBUCHMOCTH CKOPOCTH CBETa JUISl JIIOOBIX JBIKY-
mMxcs cucteM orcueta. Huuero sToro u3s pesysnbrara 3KCIepUMEHTa
MaiikenbcoHa He BbITekasio. OHAKO OH SIBUJICS TOJTYKOM Ui CO3Ja-
HUsI HE OJTHOTO, a LIeJIBIX TPeX MOCTYJIATOB: NMEPBOro, y>Ke YIOMSHYTO-
ro, BTOPOro — paBHOIMPAaBUU BCEX CHCTEM OTCUETAa U O HEBO3MOXKHO-
CTH KaKMM-JTUOO DKCIEPUMEHTOM YCTAaHOBUTDH (DAKT IBMIKEHHUS HHEP-
LUUaJIbHOM CHCTEMBI, a TaKKe TPeTbero, GopMyIMpyeMoro Kak MoHs-
THE OJHOBPEMEHHOCTU. PeanbHO skcnepuMeHT MaiikenbCoHa HUKa-
KOTO OTHOLIEHHUS! KO BCEM 3THUM TpeM MOcTyJlaTaM He UMeeT. DTH Mo-
CTyJlaThl €CThb BCEro JMIUb OJHA W3 MHOTOYMCIIEHHBIX BO3MOMKHBIX
TPAaKTOBOK €MHUYHOTO, 1a K TOMY K€ U MCKa)KeHHOTO (hakTa. A miTh
SHHIITEHHOBCKUX TOCTYJIATOB, MPUOOPETs CHITy 3aKOHA, pachpocTpa-
HEeHbl TeopeTHueckod (u3MKoi Ha Bce 0e3 HCKIIIOYEHHUS SIBICHUS
NpUpoabl BooOie 6e3 Kakoro Obl TO HU ObLIO OCHOBaHHS.

Heuto aHanormyHoe npou3oLUIo U B KBAHTOBOM MexaHuke. Bcee
MOCTYNAaThl, HA KOTOPBIX OHA OCHOBaHA, SIBJSIOTCS BapUaHTaMH Tpak-
TOBOK OTHeJNbHBIX siBJieHWi. Ho W oHM, 5TH mocTynarsl, pacnpocTpa-
HEHBI Ha Bce SIBIICHUS TIPUPO/IbI OecIipeIelbHO U Toxe 6e3 Kakoro Obl
TO HU OBIJIO OCHOBAHMS.
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Bosnukaer Bomnpoc, kKak ke OBITh ¢ 9KCHePUMEHTATBHBIMU MO~
TBEP)KICHUSMU CIIEACTBHN, U3 BBIABUHYTHIX MOCTYJIATOB, BEIb OHH XKe
umerotes? Ha camom zese, kak MOCMOTPETh.

CyniecTByeT W3BECTHOE TOJIOKEHHE O TOM, YTO KaXKIAOMY CJIeICT-
BHIO (pe3ysibTaTy) MOXKET MpeJIlecTBOBATh OECKOHEYHOE YUCIIO KOM-
Ounaumit npuurH. Y mosTomy mo0o# pe3ynbTaT MOXKET ObITh 00BsIC-
HEeH OeCUMCIICHHBIM YHMCIIOM croco00B. COOTBETCTBEHHO OJMH W TOT
e pe3ysIbTaT MOXKeT OBITh MpecKa3aH JIIOObIM KOJIMYECTBOM TEOpPHid,
JaXke TPOTHBOpeYaluX Ipyr aApyry. Y, cienoBarenbHo, SKCIIepUMEH-
TaJlbHOE MOJTBEPIK/ICHUE HE O3HA4aeT BEPHOCTH TOW WJIM MHOM Teo-
pHM, KOTOpas MpeACKa3biBaeT STOT pPe3yJIbTaT: peub MOXKET HWITH
TOJIBKO O TOM, YTO TMOJYYeHHBIH pe3yJbTaT He MPOTUBOPEUUT JAaHHOM
TeopuH. [loToMy 4TO eciu MPOTHBOPEUMT, TO TEOPUH KOHEIl. A eciu
HE MPOTUBOPEYHUT, TO TEOPHs MOXKET MPOJIOJKATh CYIECTBOBaTh, HO
¥ TOJIbKO. Kpome Toro, cymecTByioT elie U BCeBO3MOXHbIE HEYUTeH-
Hble (DAKTOPBI, CYIIECTBEHHBIM OOpa3oM BIMSIOIIME HA Pe3yJbTaThl
9KCIIEPUMEHTOB, KOTOPbIE BCE YYeCTh Jlake U HEBO3MOXKHO, TaK Kak
o01iee WX YUCIIO OECKOHEYHO BEJIMKO.

Ecnu B pesynbTaTte KBaHTOBO-MEXaHMUYECKHUX PacdeTOB TOJTyYa-
I0TCSI pe3yJIbTaThl, KOTOPbIE 3aTeM MOJATBEPHKIAIOTCS, TO 9TO BOBCE HE
O3HayYaeT CIpPaBeUIMBOCTH KBAHTOBOW MeXaHHMKH, TeM Oosee, B ee
¢dunocodcekoii yactu. Ha camom nene, 3To 03HavYaeT, 4To CyUIECTBYIOT
WHbIe TPAKTOBKHU TMPOLIECCOB, KOTOPbIE MPUBOIAT K TeM ke (HOpMYJib-
HBIM 3aBHCUMOCTSIM, a, CJICOBATENILHO, U K MOJOOHBIM XKe pacueTaM.
K momoOHeIM ke BBIBOZAM, YTO M KBAHTOBAas MEXaHWKA, TMPHUBOISAT
ra3oJIMHaMHYECKHE pacyeThl, €CJIM JOMYyCTUTb, YTO CaM aTOM COCTOMT
U3 CXKMMaeMOW cpeflbl, 1 BHYTPHAaTOMHOE MPOCTPAHCTBO 3arOJIHEHO
TOM ke cpenoit. Ho ¢unocodekre BBIBOIBI PU 3TOM OYAyT coBep-
IIEHHO WHBIMHU.

B kakoM ke ciiydae TeopHs MaTepualMCTH4YHa, a B KAKOM Hjiea-
auctrdHa? OTBeT npocT. Puznyeckas TEOpUs MaTePHATUCTUYHA TO-
raa, Korga oHa 6asupyeTcs He Ha MPOM3BOJBHBIX MOCTYJATaxX, a Ha
BBIBOJAX, BBITEKAIOIIMX M3 aHalIM3a pe3yJIbTaTOB 3KCIEPUMEHTOB,
NpUYeM He OJHOTO YaCTHOIO, a LIMPOKOTO Kpyra, Korjaa Teopust 0asu-
pyercst Ha 00OOLIEHUH OOJIBIIOrO YHC/Ia SKCMEPUMEHTATbHBIX JaH-
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HbIX U KOI/1Ia OHA OYEPUMBAET KPYT PaclpOCTPAHEHHUs] AECHCTBUS CBOUX
BBIBOJIOB. A TIOJIHAS MaTepHaJUCTUYeCcKash TeOphUs MOXKeT OBbITh CO3-
JlaHa TOJIbKO B pe3yJsibTaT aHajliu3a BCeX sIBJICHUH BO Bceil BeeneHHoit
Ha BCEX MEePapXUUYECKHUX YPOBHIX OpraHu3alii MaTepuu. A MOCKOJb-
Ky 3TOr0 HE NPOM30MAET HUKOTAA, TO BCSKasg TEOpHs, Aa’Ke €CIM OHa
MaTepUaNuCcTHYHa, OyJeT TONBbKO 4YacTHYHOW. MMEHHO mo3Ttomy u
CYILIECTBYET «OTHOCUTEJIbHOCTh UCTUHBI», ¢OTHOCUTEIbHOCTh HALIUX
3HAHUI O MPUPOJIE», PENATUBU3M, UTOOBI MOITAMHO NMPUOIMKATHCS
K peaJlbHOW JIeHCTBUTENLHOCTH IyTeM y4deTa Bce OOJbIIero 4ucia
(akToB. dakToB, a He BbIAYMOK. Torga mMatepust — npupoaa, sKcre-
PUMEHT OKa)KyTCSl Ha MEPBOM MECTE, a CO3HAHHWE — BBIBOJbl, TEOPUS
Ha BTOpoM. B sTOM ciyvae kaxaplii OOBEKTHBHBIN (hakT WAET Ha
M0JIb3Yy YTOUHEHHs TeopuH. BoT 3T0 1 ecTh MaTepuanusm.

C coxasleHueM MPUXOJIUTCS KOHCTaTUPOBaTh, YTO, HECMOTPS Ha
BCE€ MHOTOYMCIICHHBIE 3aBEPEHUsI B MAaTEPUAIIUCTUUHOCTH, COBPEMEH-
Hasi pU3MUecKas Teopus TITyOOKO MIeaTUCTUYHA, U 9TO U eCTh OJHA
13 TIaBHEHIIMX NPUYHUH ee O€ACTBEHHOTO MOJOXKEHHUS.

Bce ckazaHHOe BbIllIE CPaBEUIMBO KaK MO OTHOLLEHUIO K OCHO-
BaM COBpeMeHHOW ¢uauueckoit Teopun — CrienuaIbHON TEOpUU OT-
HOCHUTEIBHOCTH DWHLITEHHA U KBAHTOBOW MEXaHUKH, TaK U MO OTHO-
LICHUIO K BEHIy TEOPEeTHYECKOH (PM3MKH — BCEBO3MOXKHBIM 00001Ie-
HUSIM U 00beTUHEHUSIM. [10 OTHOILIEHHIO K STUM TMOCIISTHUM CIpaBe/i-
JIMBBIMHM OCTAIOTCS BBICKA3bIBAHHUS TOKTOpa (PU3MKO-MaTEMAaTHYECKUX
Hayk A.3.Ilerposa [2]:

«Bce cyluecTByroLKME 10 CUX MOP €IMHbIE TEOPUU HE BBILUIM 3a
paMK{ OTBJIEYEHHBIX TOCTPOEHHH, HE TPHUBENM K CKOJIBKO-HHOYIb
3HAQYUTEIIbHBIM OTKPBITUSM WU CIEACTBUSM, JOMYCKAKOLIUM 3KCIle-
pUMEHTaJIbHYIO MpoBepKy. MX 3BpUCTHUYECKOEe 3HAU€HWE paBHO HYy-
JII0».,

Takoe nonokeHue HeCI0KHO 00BICHUTB. by yun nocTpoeHHbIMU
Ha UCXOAHBIX MONOKEHHUSX, HE UMEIOLMX HUYero oouiero ¢ peajbHon
JeACTBUTEIBHOCTBIO, 3T «EJIUHBIE» TEOPUU B CBOMX CJEACTBHUSX HE
MOIJIM MPUBECTH K MOJIOKEHUSIM, KOTOPbIE MOTYT MPOBEPSTHCS B pe-
aJIbHOM DKCIIEPUMEHTE, TaK KaK MOJIyYUTh COOTBETCTBUE PEAIBHOCTH,
KCXO[IS U3 HepealbHbIX NPEANOChIIOK, HEBO3MOKHO.
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6.3. Kputuka cBegeHuUs CyTu npoLeccos K Nnpo-
CTPaHCTBEHHO-BPEMEHHbIM UCKaXEHUAM

CoBpeMeHHas TeopeTuueckas (pusuka (pakTHUeCKH 0TKa3anach OT
NONBITOK MOHUMAaHHUS U OOBSCHEHHS MPOLIECCOB M SIBJICHUI MyTeM
BCKPBITHSI CYTH UX BHYTPEHHHX MEXaHH3MOB, BbISCHEHHSI OCOOCHHO-
CTeil JBW)KEHWsI MaTepuu Ha TIyOWMHHBIX YPOBHSX €€ OpraHH3alHu.
Bces cyTh mpolieccoB U SIBJICHUI CBOJUTCS TEOPHEH K MPOCTPAHCTBEH-
HO-BPEMEHHBIM HCKKEHHSIM.

BecbMma XapakTepHbIM HPUMEpPOM B 3TOM cMbiciie sipisercs O6-
11asi TeOpUsi OTHOCUTEIILHOCTH, B KOTOPOM SIBJICHHS TPaBUTALMU 00b-
SCHSIIOTCS KaK CJICJCTBHE MCKPUBJICHHS MPOCTPAHCTBA BOJIM3H IPaBU-
TaUMOHHBIX Macc. Crenyer oTMeTuTb, uTo OOLIas Teopus OTHOCH-
TEJBHOCTH HHMKaK He OOBSACHSET, OTHOCHTEIBHO Yero ke MpoCTpPaHCT-
BO MCKPHBJISIETCS, KaKOB (DMU3MUYECKUI MEXaHW3M WCKPHUBIICHHS MpPO-
CTpaHCTBA M T. 1.

He menee xapaktepHbIM nprMepoM sieisieTcs: «l IpuurHHas mexa-
Huka» H.A.KoseipeBa (cM. mi. 4. [5-7]), koTOpasi CBOAMT CYLIECTBO
NPOLIECCOB K TIOHATHIO TEUCHWS] BPEMEHH, MPHUAaBasi BpeMEHH 3Haye-
HUE CaMOCTOSITeNIbHOW cyOcTaHumu. B ompeneneHHol cTemeHd 5Ta
Teopusi BTOpUT CrielMaibHOM TEOPHH OTHOCHUTEIBHOCTH, B KOTOPOW
BpeMsi MOXET 3aMeJISAThCS, TOKE HEMOHATHO OTHOCUTENBHO Yero,
OZIHAKO TOJpa3yMeBaeTcs, YTO OTHOCHTEJIbHO HOPMAalbHO TMpoTe-
KaroLIero nporecca.

Jlpyrue Teopuu BTOPAT yKa3aHHbIM TeopusM. OOumMM i Beex
HHX SIBJISIETCS TO, YTO OHU MPUHLMITHAIILHO UTHOPUPYIOT (PU3HUECKYIO
CYILIHOCTb MPOLECCOB W MPEICTABISIIOT 3TH MPOLIECChl HE KaK Te WIIH
WHee [IBIDKCHWs MaTepuH, a KaK pe3yJibTaT MpOCTPaHCTBEHHO-
BPEMEHHbBIX MCKaKEHHH, HUMAJIO HE 3aIyMbIBasCh O TeX NMpPUYUHAX,
KOTOpBIE 3aCTaBJISIOT M MPOCTPAHCTBO, M BpeMs BecTH celsi CTOJIb
OpHUrHHaJIbHBIM 00pa3oMm. [lepeuncnieHHble (U3MYECKHUE TEOpUH, a
TaK)Ke BCE TEOPHH, B OCHOBE KOTOPBIX JISKAT TEOPHUsI OTHOCHTEIILHO-
CTH M KBAHTOBasi MEXaHHKa, OMEPUPYIOT MPUMEHUTENIBHO K KaTeropu-
SIM TIPOCTPAHCTBA M BPEMEHH TaKHMMH MOHATHIMH, Kak KPHBHU3HA,
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MHOTOMEPHOCTb, JTUCKPETHOCTh, KBAHTOBAHHOCTh, TOMOJIOTHS, CBOJS
o00e (pU3NUECKOe SBJICHUE K TeM WIM WHBIM HEJTUHEHHOCTSIM Mpo-
CTPaHCTBA, BPEMEHHU MJIM MX KOMOWHALIMK — MPOCTPAHCTBA-BPEMEHH.

[Mpu momobHOM Moax0/e K (PUIHUECKUM SIBIIEHUSM JIOIMYCKaeTCs
HECKOJIBKO KPYIMHBIX ¥ MPUHIUIMTHATBHBIX OLITHOOK.

Bo-niepBbIX, clielyeT HAMOMHHTB, YTO BCE 3TH KPUBW3HBI, KBAHTO-
BAHHOCTH, JTUCKPETHOCTH U 3aMeJIeHHUs €CTh HEJIMHEHHOCTH, T. €.
(YHKIIMU OT KaKWUX-TO MHBIX apryMEHTOB, KOTOpPbIE CUHUTAIOTCS JIM-
HeliHbIMU. He MokeT cyiecTBoBaTh KPHBHU3HA BEITUYUHBI OTHOCH-
TeNBbHO camoii ce0st, nbo Jitobasi BeJIMuMHa caMa OTHOCUTENIBHO cels
Bcer/ia JInHelHa. 3HaUuT, eCJIM MPOCTPAHCTBO KPUBOE, TO €CTECTBEHEH
BOIMPOC — OTHOCHUTENILHO Yero? Eciu, HanpuMep, OTHOCUTENBHO JTy4a
CBETa, KOTOPbIN MpeanoaaraeTcsi MpsMbIM, TO CIIPANIMBAETCS, UTO SIB-
nseTcst Oonee OOIUM TMOHATHEM — MPOCTPAHCTBO, Kak BceoOliee
CBOWCTBO MaTepWH, WIH JIyd CBETa, ABJISIOLIMICA YacTHBIM (hr3nve-
ckuM siBiieHreM ? KoHeuHo, MpocTpaHCcTBO. A TOTja 3TO 03HAYAET, UYTO
WCKPUBJIIETCS JIyd CBETa, a He MPOCTPAHCTBO, U Bce nocTpoeHus O0-
uieil TeOpUM OTHOCUTENTLHOCTH B GUIOCO(CKOM IJIaHEe HE KOPPEKTHBI.

To e OTHOCUTCS U KO BPEMEHH, TOXKe SIBIISIOIIMMCS 001Iei KaTe-
ropueii, o0IuM cBOCTBOM Beeli MmaTepuu. Ecnu nporece 3amennsieT-
cs1, TO 3aMeJTAETCS UMEHHO MPOIEeCce MO0 KaKUM-TO (DU3UUECKUM TMPHU-
YhHAaM, a BOBce He BpeMs. MHaue Hy)KHO HalTH JpYryio, He MeHee
oOIlIyI0 KaTeropvto, 4YeM BpeMs, U paccMaTpHUBaTh €ro 3aMeJJICHHe
OTHOCHUTENBLHO 3TOH elnle OoJiee o0IIell KaTeropuu.

Bo-BTophIxX, cBeieHre (PU3MUECKUX MPOLECCOB K MPOCTPAHCTBEH-
HO-BPEMEHHBIM UCKa)KEHUSM O3HavaeT He OoJiee YeM ONMUCAHUE STHX
MpOLIECCOB B TEPMHUHAX KaTEropuil MPOCTPAHCTBA W BPEMEHH MPH
MOJHOM UTHOPHUPOBAHUU (PU3HUYECKOM CYIIHOCTH MPOIIECCOB.

W, nakoHen, B-TpeTbUX, TaKOH MOIXOJ KpaitHe oOemHseT omuca-
HUe sBjeHui. B camoM fiene, B KOHIIE KOHIIOB, MPOCTPAHCTBO U BpeMs
— 3TO BCEro JIWIIb JIBa MapameTpa, MaHUIYJIUPYS KOTOPbIMU (PU3MKH
MBITAIOTCS OOBICHUTH TIpoliecchl. PeaibHO ke B JIIOOOM mpolecce
y4acTByeT OeCUMCICHHOe MHOXKECTBO (PM3MUYECKHMX MapamMeTpoB, W3
KOTOPBIX CYIIECTBEHHBIMM ISl OMUCAHMUS MpoIecca OKa3biBAaeTCsl HE
oJluH jaecaTok. Hanpumep, B 11000M THAPOMEXaHHUYECKOM Mpoliecce
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Y4YacTBYIOT He TOJIbKO MPOCTPAHCTBEHHO-BPEMEHHBIE MapaMeTphl, Ta-
KHE KaK KOOP/AMHATBI U OTPE3KH BPEMEHH, CKOPOCTH M YCKOPEHHs, HO
Y Takue, Kak [UIOTHOCTb, TeMIepaTypa, koddduuueHt aguadarsl, pas-
JIMYHBIC BUJIbI BA3KOCTH — KWHEMaTH4ecKas U AMHaAMUuecKas, pruyeM
KaXIas W3 3TUX BEJIMYMH cama 1o ceOe HeJHHelHa, T.e. SBISETCS
¢ynkmet apyrux ¢usmyeckux BenuuuH. [TosToMy mpu mombiTKax
oImucaTh NMPOLECC TOJIbKO B TEPMUHAX MPOCTPAHCTBEHHO-BPEMEHHOTO
KOHTHHUYMa O4YeHb OBICTPO BBISICHAETCS, YTO MPOCTO KPUBU3HBI MPO-
CTPaHCTBAa MJIM CKOPOCTH TE€UEHHWs BPEMEHH HEIOCTATOYHO, U TIOSIB-
JISIFOTCSI TOTIOJTHUTENbHBIC TTapaMeTphl, CBI3aHHBIC C TOMOJIOTHEH MPo-
CTPaHCTBA WM JIOTIOJTHUTEIbHBIMH U3MEPEHUSIMU, KOTOPBIE, KOHEYHO,
KOHBEPTHPYEMBI, T. €. pealbHO He OOHapyKMBaeMbl, WM TPUMEHs-
I0TCS TIEPEHOPMHUPOBKU MJIM KaJIMOPOBKM M Macca JPyrux MpPUEeMOB,
UMEIOIIMX LEJIbI0 3aMeHUTh KaK-TO HeloCTalolHe nepeMenHbie. OT-
X0/ OT (pU3MYEcKOi peasbHOCTH CTAaHOBHUTCS Bce Ooljiee NOPOTMM M
HEYJTOOHBIM.

CBoast u3MKy SIBJIEHHMI K MPOCTPAHCTBEHHO-BPEMEHHBIM HCKa-
KEHUsSIM, COBPEMeHHas (U3MUecKasi Teopusl UCKIFOUMIa COOCTBEHHO
(hU3KKy MIPOILIECCOB U3 PAacCMOTPEHHMs] BOOOIIE M TOJOXKUIA TeM ca-
MbIM TIpe/ieSl MO3HaHHMI0 (HU3MYECKUX mpoleccoB. HemyapeHo, uto
COBpeMeHHasi TeopeTuueckas (usuka cTaHOBUTCS Bce Oonee Oecrio-
MOII[HOM, He CMOcOOHO# pa3o0parbcs HE TOJNBKO B HOBBIX, HEAABHO
OTKpBITHIX SIBJICHHUSX, HO M B TeX, KOTOpPbIE TaBHO M3BECTHBI, U BCE
Oosiee HeCOcOOHO OKa3aTh ACHCTBEHHYIO MOMOIb MPAKTUKE, MepeN
KOTOpO# BO3HHMKAIOT BCE HOBBIE 3aauM.

6.4. Kputuka matematusauumm ¢pusmkm

B 20w cronetnn ocoboe 3HauYeHHWE B TEOPETHUYECKOHN (u3MKe
CTaJI0 MPHIABATHCS e MaTeMaTH3alliM, YeM OHAa KaueCTBEHHO OTIIH-
yaeTcs oT pusuku 1910 U npeapiaymux cronetuii [4].

Pazymeercs, ¢puzuka 1810 u 1910 BB. TOke He oOxoausach 6e3
MaTeMaTHKH, HO JJIs Hee MaTeMaTHKa ObLia MOJIe3HBIM MOJICOOHBIM
WUHCTPYMEHTOM, MO3BOJISIOLIUM MPOCIeIUTh (yHKIMOHAIbHBIC 3aBH-
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CHMOCTH (PU3UYECKHMX BEJTMUYMH APYT OT JIpyra M KOJIWYECTBEHHO OLle-
HWUTH CIIOXKHBIE SBJIEHHS Kak KOMOMHALMIO MPOCTBIX €ro 3JeMEeHTOB.
Camu ke 3aKOHBI (PM3MKH BBIBOJUIUCH HEMOCPEICTBEHHO M3 JKCIIe-
pumentoB. Hanpumep, HetoToH cBoMM BceMUpHBIM 3aKOHOM TSATOTE-
HUsE 00001IMIT 3aKOHBI HeOecHol Mexanuku Kernepa, koTopble ObUTH
BbIBE/IEHBI Ha 0a3e SKCMEepUMEHTABbHBIX JTaHHBIX O MOJIOKEHHUH Ti1a-
HET, NOJIyYeHHBIX TaTCKUM acTpoHoMoM Tuxo Bpare. Makcsenn pas-
paboTan TeopuM 3JIeKTpPOMarHeTU3Ma, OMMpasich Ha MEXaHWYECKYIo
Mozenb 3¢(upa, B OCHOBY KOTOPOH OBIIM TOJIOXKEHBI SKCMEPUMEH-
TallbHbIe JaHHbIC O MOBEJACHHHU JKUJKUX CPe/l U SKCIepUMEHTAlIbHbIC
JaHHBIC TIO AJIEKTPUYESCTBY M MarHEeTH3MY, MOJYYEHHbIE B DKCIICpPH-
MeHTanbHbIX pabotax Dapanes.

O TOM, UTO MaTeMaTHKe B T€ BpeMeHa OTBOAWJAcCh MOJACOOHas
POJIb, MOJKHO CYAMTH 10 Tpyaam M.Dapayes, KOTOpble UCTOPUKH (HU-
3MKH JI0 CHX TOP LIEHAT OYeHb BBICOKO, HO B KOTOPBIX HET HU OJHOM
hopmynbl.

Koneuno, u B 18 u B 19 BB. cylecTBoBasiv uznyeckue padboThl,
IIMPOKO MCTONB3YIOLIMe MaTeMaTUYeCKHH anmapar, OCHOBBI KOTOpPO-
ro ObIIM elle paHbIe W B T€ K€ BeKa pa3padOTaHbl BBIAAIOLIMMHUCS
UCCIIeI0BaTeNIIMH — €CTECTBOMCTIBITATENISIMA U MaTeMaTUKaMHM, OJTHA-
KO MPUMEHHUTENTLHO K (PU3UUECKHM HCCIIeJOBAaHUSAM Ha MEPBOM MecTe
Bcerzia Obla hu3uKa, OCHOBaHHAs HA SMITMPUUYECKUX WITH MOJIEIIbHBIX
JaHHBIX, a 3aTeM Y)Ke MaTeMaTHhKa Kak amrmapar, npeaHa3Ha4eHHbIH
U1 00paboOTKH pe3y/IbTaTOB IKCIIEPUMEHTAIBHBIX AaHHBIX WM JUIs
Npe/IcKa3aHusl HOBBIX OXKHIAIOIIUXCS Pe3yJIbTaToB, BBHITEKAIOIINX W3
y’Ke M3BECTHBIX 3aKOHOB.

OnHako K KoHIy 19+0 B. MaTemaTuka B TEOpPETHYECKOW (H3MKe
cTajna npuodpeTaTh [NIaBEHCTBYIOLIEE M0J0KEHHEe, COOCTBEHHO (U3H-
Ka cTajla OTTECHATHCS Ha BTOPOIl TUIaH.

AHanu3upys NPUYUHBI KPU3KCa B TEOPETHUYECKOM (pH3HKE B KOH-
ue 1910 cronetus, B.M.JlennH cocnancsi Ha U3BECTHYIO B Te BpeMeHa
kuury Pes [4]:

«Kpusuc Hpu3nky cocTouT B 3aBOCBaHUW (PU3MKH JTyXOM Marema-
thkH. [Iporpecc ¢pu3KkH, ¢ OTHON CTOPOHBI, M MPOrPecc MaTEeMaTHKH,
¢ aApyroii, npusenar B 19M B. kK TeCHOMY COMMKEHHIO 3THX 00erX Ha-
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yK. ...Teopetnueckas ¢uzuka crayna maremaTuyeckoil ¢pusmkoi. To-
rja Havayicsi nepuoj GopManbHOW (PHU3HMKH, CTABIICH YMCTO MaTema-
THUYECKOIO, —MaTeMaTHueCcKol (PU3MKK He Kak OTpaciv PU3MKH, a KakK
oTpaciu MaTteMaTuku. B 9Toii HOBO#i ¢aze MaTemMaTHK, MPUBBIKIIWI K
KOHLIENTYaJIbHBIM (YMCTO JIOTMYECKUM) 3JIEMEHTaM, COCTABJISIOLIUM
€IMHCTBEHHBII MaTepuai ero paboTbl, U UyBCTBYS ce0s CTECHEHHBIM
rpyObIMH MaTepuaibHBIMU DJIEMEHTaMH, KOTOPBIA OH HaXOJMi He-
JOCTaTOYHO MOAATIMBBIMHM, HE MOT HE CTPEMHUTHCS K TOMY, UTOOBI
BO3MOJKHO Oouiblie abCcTparupoBaThesi OT HUX, PEICTABIATh UX cele
COBEPLUIEHHO HEMaTepUalbHO, YHUCTO JIOTHUECKH WJIM AaXKe COBCEM
WUTHOPUPOBATh MX. DJEMEHThl B KauyeCTBE pealbHbIX OOBEKTHBHBIX
JaHHBIX, T. €. B KauecTBe (PU3MUECKHX SJIEMEHTOB, MCUE3JIM COBEp-
meHHo. OcTanuch TOJbKO (opMalibHble OTHOLUEHHUS, MpeacTaBlisie-
Mble quddepeHInaIbHbIe YpaBHEHUIMH. ...

U nanee, yxe y camoro B.1.Jlenuna [4, . 326]:

«KpynHeIii ycriex ecTecTBO3HAaHUs, MPUOIIKEHNE K TaKUM OJIHO-
POJIHBIM W TMPOCTBIM JIEMEHTaM MaTEPHH, 3aKOHBI JIBHIKCHHS KOTO-
PBIX JOMYCKAIOT MaTeMaTHUECKYI0 00paboTKy, MOPOKAAOT 3a0BeHHe
MaTepur MaTeMaThkamu. «Marepus ucdeszaeT», OCTaloTCs OIHU
ypaBHEHHS. .. ».

B 20w B. MaTemaTtuka B TeopeTHyeckoil (pusMke crajga Wrpartb
rinaBHyto poib. B 1931r. Bo BBefieHMU Kk cTaThe «KBaHTOBBIE CHUHTY-
JISIPHOCTH B DJICKTPOMAarHUTHOM Teopun nons upak mucan [4], uro
«...NOCTOSIHHBIN Mporpecc GU3MKKU TpeOyeT IJisl ero TeopeTHUecKon
(opMyHpoBKH Bce OoJiee BHICOKOTO YPOBHS. DTO €CTECTBEHHO, 3TOTO
clieioBaio 0kuaath. Yto, ogHAKO, HE MPeABHAETIOCh HAYYHBIMH pa-
OOTHMKAaMHU MPOLLIOTrO CTOJIETHs, TaK 3TO TO KOHKPETHOE HarpasJie-
HHE, [0 KOTOPOMY LIJla OCHOBHAsI JIMHUS YCOBEPLIEHCTBOBAHUS Ma-
TepHH.

HeeBknnaooBa reomeTpusi 1 HEeKOMMYTaTHBHas anredpa B CBOe
BpeMsl paccMaTpUBAJIMCh KaK YMCTas Wrpa yMma M pas3BlieKaTelbHOe
3aHATHE JUTS JIOTMYECKUX MBICITUTENeH, a Ternepb ObUTH COBEPIIEHHO
HEOOXOMMBIMU /ISl OMHCaHusl oOmMX (pakToB (U3MUECKOrO MHpa.
Kaxetcs BeposTHBIM, 4TO 3TOT Mporpecc HapacTatoiied adcTpakuuu
MPOJOIDKUTCS B OyIyIIeMm.
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Hawnbonee mMourHslii MeTON MPOABMIKEHUSI COCTOWT, TIOXKAITYyH, B
TOM, YTOOBI MCMOJIB30BATh BCE PECYpPChl YMCTOM MaTeMaTHKH B TIO-
NBITKAX 3aBEPIIMTh U 0000LIUTh MaTeMaTH4eCKHii hopmanusm, odpa-
3yIOLUHA CYLIECTBEHHYI0 OCHOBY TE€OpeTHYeCKOM (U3MKM, U Mocie
Ka)XIOro ycriexa B 5TOM HalpaBJICHWH CTapaThCsl MHTEPIIPETHPOBATH
HOBBIE MaTeMaTHYeCKHe SBIECHHUS B TEPMUHAX (PU3NYECKOH peaibHO-
CTH».

Kak BuzmHO U3 BbIckasbiBaHuid JlMpaka, Ha MepBoe MECTO CTaBUTCS
Hekasi abCcTpakTHas MaTeMaTHka, a COOCTBEHHO (U3HMKE — «TepMHHAM
(u3MUeCKOii pealbHOCTU» OTBOJIUTCS MECTO BTOPOCTENEHHOE.

Takum obpazom, upak eume B 1931r. oTBen mMarteMaTHKe, a He
(pU3HUECKOi CYTH, HE BCKPBITHIO OCOOCHHOCTEH BHYTPEHHETO JBHKE-
HHs MaTepuH B SBJICHUSX PEIIAIOLIYIO POJjb U (PaKTHYECKH HAMETHIT
nporpaMMy pa3BUTHsl (PM3MKM KaK HapacTaloleldl MaTeMaTH4ecKou
abcTpaklvy, a 1eblo Pa3BUTH (GU3UKU 0O0BIBUI 00OOIICHHBIH Ma-
TemMaTtuieckuii popmannzm!

CeroHsi MOJKHO C YBEPEHHOCTBIO KOHCTATHPOBATh, YTO TEOPETH-
yeckas (M3MKa BBIMOJIHWIA AWPAKOBCKYIO MPOrpaMMy M UTO MO Cei
JIeHb 3TOT 00pa3 IecTBUI U MpUMeHsieT TeopeTndeckas ¢usmka. [Tox
00bsicHeHHeM (pU3MUecKOro mpouecca CTajao MOHUMATbCs €ro MaTe-
MaTUYecKoe OMHMCaHWe, MPUYEM YCIOKHEHHE MaTeMaTHYeCKOro ar-
rnapaTta BBOJUTCS JaK€ B HEKOTOPYHO 3aciayry aBTOpoB Teopuid. Ha-
npumMep, cunTaetcs, 4ro OOLas TeopHus OTHOCHTEILHOCTH DHHIITEH-
Ha OOBSICHSCT MPUPOY FpaBUTALMU. B 1eHCTBUTENBHOCTH XKe OHa He
TOJBKO He OOBACHSET 3Ty MPUPOJY, a BCEro JIMIIb OMHUCHIBAET €€, HO
JleJaeT 3To ropasno xyxe, yeM HproToH, nockosibky y HetoToHa rpa-
BUTALMsl CBOAMTCS K OTHOMY MOTEHLMANY, a y DUHINTEHHA Ta XkKe rpa-
BUTaLMs cBoAUTCS K JecsatH (!) moTeHumratam.

B paccyxnennsx (pU3MKOB-TEOPETHKOB MaTepus TaBHO HcUessa,
¥ OCTaJIUCh JIMIIb OJHH ypaBHEeHUs. Dusnueckue sBICHUS MOCPEICT-
BOM MaTeMaTHYeCKUX MaHWUIMYJISALUHMNA CTajdd CBOJUTHCS HE K OCOOCH-
HOCTSIM IBMJKEHHSI MaTepHH, a K NMPOCTPAHCTBEHHO-BPEMEHHBIM HC-
Ka)KEHUSAM, TIpUUYeM TPUUYHMHA, 10 KOTOPOM MPOCTPAHCTBO CBSA3AHO C
BpPEMEHEM 4epe3 CKOPOCTh CBeTa, HUKaK He pacKpbiBaeTcs. Yucio
a0CTpPaKTHBIX «MHOTOMEPHOCTEI» BCe YBEJIMUMBACTCS, a BHIBOIBI a0-
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CTPaKTHBIX k& (OPMYJT PacrpOCTPaHSIOTCS OEe3rpaHUYHO Ha JrOOBIe
(usnveckre sBIeHUs U aaxe Ha (unocodckue kareropud. Hemynpe-
HO, UYTO co8peMeHHble (husuuecKkue meopuu NOMEPAIU 6CAKYIO
C6A3b C PeanbHOCHbIO U, PA3BUGAACH NO NYMU MAMEMAMUYECKO
adcmpakyuu, HAKANIUGAlOM NPOMUBOPEHUA U HE NOOMEEPHCOa-
1omcea IKcnepumeHmamu. ITO W TIOHATHO, TaK KaK 3TH <«T€OPHH»
NPOCTO HE MMEIOT OTHOILCHUS K peallbHOMY (pU3HYECKOMY MHUDY.

BnosiHe MOKHO KOHCTaTUpPOBaTh, YTO BbIABUHYThIM Bopom no-
3yHT O TOM, YTO HY>KHBI «O€3yMHBIE UJIeH», BIIOJIHE pean3oBaH. Pea-
JM30BaHa TaKKe W MporpamMma, BbIABMHYTas J[upakom o HeoOX0au-
MOCTH TNpHUMEHeHHs B (U3MKe MaTeMaTHKH Bce Oojiee BBICOKOTO
ypoBHs. OIHAKO TOJKY M OT TOTO, M OT JAPYTroro Juls MOHUMaHHs yCT-
poiicTBa (hU3NUECKO pealbHOCTH, K COKAJICHHIO, HUKAKOTO HeT.

Bce 310 BOBCe He cMymIaeT Gpu3MKOB-TeOpeTHKOB. Biagenue ma-
TEeMaTHYECKHUM aIllapaTtoM CTayo, Kak Obl, BU3UTHOW KapTOUKOH IUIs
npaBa 3aHUMaTbcs (DU3MKOM, HEUTO BpoOJe BIAJEHMS (PaHILy3CKUM
S3bIKOM, MO0 KakoBoMY Mpu3Haky B 18 u 19 Bekax ABopsiHE oTiMYa-
JIUCh OT «aioasioro moja». Harmpumep, B 1968r. B cratbe «He ycrape-
na i Teopust DiHuITeitHa?» [4] dpanity3ckuit pusrk Mutiens Pyske
NHLIET:

«...He HaJo OOATHCS TOro, YTO peyb MIET O TaKHX FOPH30HTAX,
KOTOpBbIE HaBCerJa OCTaHyTCs HEIOCTYMHBIMH npodaHaM. B wacTHo-
CTU Ui TeX, KTO He 3HAKOM C S3bIKOM MaTeMaTHKH. OTBIICUCHHBIE
NPe/ICTaBJICHHs, KOTOpble TPeOYIOTCs Ul ee MOHMMaHHUs, Hy>KHbI
HaM, TMpeXae BCero, Ui TOro, YTOOBl OTAENAThCS OT CTApOro MpH-
BBIYHOT'O 00pa3a MbICTIei».

Hu B koeMm ciyyae He OTpHLAs MOJIE3HOCTH M HEOOXOAMMOCTH
MaTeMaTHKH KaK TaKOBOM, Kak ((EeKTUBHOr0, HO BCIIOMOTaTeIbHOTO
cpencTBa (DPU3MKH, CIIETyeT CPaBHUTH €€ CO CKaJIbliesieM, KOTOPBIid B
pyKax XWpypra roiie3eH, a B IpyrMX pyKax MOXeT ObITb M BpEIeH.
Ecnu ¢usnyeckast CymHOCTD SIBICHUH JJIs1 MCCiieoBaTelis epBUYHa,
TO TOTJa MaTeMaTHKa Kak CpelcTBO (pyHKLIMOHAJIBHOTO aHanu3a, He-
COMHEHHO, rojie3Ha. Ho ecnu 1 uccnenosarens ¢pu3rMka OKa3blBaeT-
csl clecTBUeM aOCTPaKTHOM MaTeMaTHKH, TO O KaKOW TOJib3e Mare-
MaTUKH MOXKET W/TH Pedb, €CIIM OHa Be/leT K a0CTpakUMsiM U YBOAUT
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OT peasnbHOM neficTBUTENBHOCTU?! O TOJIE3HOCTH TaKOW MaTeMaTHKU
MO>KHO TOBOPHUTB TOJIBKO B a0CTPAaKTHOM K€ MHUpE.

Ousuku-Teopetrkd 20 B. 3a0bUTH, 4TO (U3MUECKas MaTeMaTHKa
MPUHOCUT MOJIb3Y JIMIIb TOra, KOTAa OHA OTpakaeT PeajbHOCTb MH-
pa, 4eM OHa M OTIMYAeTCs OT MPOCTO MaTEeMAaTHKH, KOTOpas €CTh Mpo-
CTO JIOTUYECKHH amnmapar, CyulecTBYIOUINI caM 1o cebe U criocoOHBIH
onucarb BooOlle Bce, UTo yrogHo. [IpaBoMepHOCTE ke MpUMEHEHHUs
TOrO WJIM MHOTO pa3zesna MaTeMaTHMKU K KOHKPETHBIM (H3MYECKHM
SBJIIGHUSM JIOJDKHA OBITh B K&KIOM KOHKPETHOM ciydae 0O0OCHOBaHa
TIATeIbHeHUM 00pa3oM, UTO, KaK MPaBUIIO, U HE JEeNaeTcs CoBpe-
MEHHOI TeopeTHyeckoil ¢pu3nkoi. A 6e3 3TOro SBpUCTHUECKas LEH-
HOCTb MaTeMaTHKH CTAHOBHUTCS PABHOM HYJIIO M JIUIIb YBOAWUT B CTO-
POHY OT MOMBITOK MOHATH PEaJIbHOCTH MPUPOIBI.

6.5. Kputuka dpeHomeHonoruum

CoBpemMeHHas TeopeTuydeckas (hpu3uKa UMeeT OnucaTeIbHbIN, a He
00BbscCHUTENbHBIN XapakTep [5]. Y4eOHUKN H300MIYIOT BIpaXKSHUSIMU
TUNA «...00Wasi TeOpUs OTHOCUTELHOCTH OOBACHUIIA TATOTEHHE. ..»
u «bop BBIIBMHYJ TOCTYJaT, OOBSCHUBILMWK, MOYEMY SJIEKTPOH He
W3JTy4aeT MPH CBOEM O0pallleH!uH BOKPYT sapa aToMa...>» U TakK Jajee.
Ha camom e nene, 3To BoBce He 00bsicHeHus, T. K. B OTO Tsrorenue
€CTh MaTeMaTHYecKoe CIIeACTBUE KPHUBU3HBI MPOCTPAHCTBA, KOTOPOE
camo 110 cebe He SIBIISIETCS YeM-TO TMOHATHBIM U MPOCTBIM, TaK ke Kak
u noctynar bopa o craumoHapHOCTH OpPOUT 3JEKTPOHOB, MOCKOIbKY
HEU3BECTHBI MPUYMHBI CTALIMOHAPHOCTH TUX OpOUT. DakTUYECKH BCe
9TO €CThb CBEJCHHE OIHMX HEM3BECTHBIX K JIPYTMM, HE MEHee HeH3-
BECTHBIM W HETIOHATHBIM (pakTopam.

Ha camom nene, o0bsicHeHHe ecTh CBelleHHE HEU3BECTHOIO — 00b-
SICHIEMOT0 K COBOKYITHOCTH KaTeropuii 6osee MpoCThIX, yXkKe HU3BECT-
HBIX ¥ OCBOEHHBIX. OOBIYHO 3TO BCKPBITHE NMPUYMHHO-CIIEICTBEHHBIX
OTHOLUEHWH MeXIy 4YacTsAMH SBJCHUH, TpeOyiouiero oObCHEeHH,
npyU4yeM caMH 3TH 4YacTH MPOCThl M MOHSATHBI anpuopHo. Hampuwmep,
CBOMCTBO raza K paclIMpeHHIo 00beMa 00bICHIETCS MOCTYNaTeIbHBIM
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JBWKCHUEM €ro MOJIEKYJl B TPOCTPAHCTBE M YNPYTHMH CTOJKHOBE-
HUAMH MouieKya1. [Ipu sTomM mpenmnonaraercsi, 4To yke UMeeTcs Mo-
Je7b MOJIeKYJl, HanmpuMep, B BHIE YNPYroro miapa, a, Kpome TOro,
NO/Ipa3yMeBalOTCsl MOHATHBIMU CaMO MPOCTPAHCTBO KaK BMECTHIIMIIIE
MOJIEKYJI, IBUKEHHEe MOJIEKYJ M YIIpyroe CToJKHOBeHHe. Pasymeercs,
KaKI0€ M3 9THX TMOHATHH MOXKET Jajiee YriyOJsThCs, HO Ui pac-
CMaTpPUBAEMOTO SIBJICHUs — PaCIIMPEHUs ra3a 3TOro He Tpedyercs.

Hudero nogoOHOro B coBpeMeHHON TeOpeTHUecKOH (U3MKe HET.
3anaveii pusmka-TeopeTHKa CEroHs SBISETCS ONMUCAHWE TPYTIIBI SIB-
JieHuid HanboJiee OOIIMM U B TO YKe BPEMsI «IIPOCTBIM» CIIOCOOOM, T. €.
crnoco0oM, B OCHOBE KOTOPOTO TMOJIOXKEHO HAaUMEHbILIee YHUCIIO UCXO/-
HBIX Mpeanockliok. Ousnka ceiyac He CTaBUT CBOCH LIeJIbIO BBISCHE-
HHE BHYTPEHHEW NPUPOIbI MaTepHaTbHBIX 00pa30BaHUM U MOJIEH, IS
3TOro HaJo ObUIO OBl PAa3IOKUTh Kaa0e 00pa3oBaHUE M KaXKI0€ sB-
JIeHWEe Ha COCTaBHBbIC YacTH W MPOCIIEANTb NMPUIMHHO-CIIE/ICTBEHHbIC
OTHOILIEHHMS 3THUX yYacTeil. Huuero sToro B coBpeMeHHOH (pu3mke Her:
9JIEMEHTAPHBIC YaCTHULIbI, 0 MHEHHIO (PU3UKOB, HUKAKOW CTPYKTYPBI
HE MMEIOT, a CBOMCTBA 3THX YaCTHIL ABJISIOTCS KaK Obl BPOXKICHHBIMH.
Yro kacaeTcsi CTPYKTYpbl TOJIEH, TO Jajiblie 3asBJICHUS O TOM, UTO
«rosie — ocoOblii BUI MaTepui», COBpeMeHHas (u3nvecKas Teopus,
YBBI, HE TIOIILIA.

Takum oOpazom, puznyeckas Teopus cerogHs HAYEro He oObsc-
HSET M JJaKe He MbITaeTCs ATOrO CliesiaTh, @ BCETO JIMIIb OMHUCHIBACT
sBieHus. Jlns omvcaHus SBJICHHWI MCIOJIb3yeTcs MaTeMaTH4eCKHid
ammapar, HO OT 3TOrO ONMCAaHWE He MpeBpalaeTcsi B OOBICHEHHE.
Omnucanus sSBIEHUH B COBPEMEHHOW (pHU3MKE HOCAT MOBEPXHOCTHBIN
XapakTep, U, clIeJoBaTeIbHO, COBpeMeHHas (Gu3nka (peHOMeHOIorny-
Ha.

B cratbe A.I1.Orypriioea [5] otmeueHo:

«@DeHOMEHOJIOTUSl — HAeaNUCTHYeckoe (uocodckoe Hampasiie-
HMe, CTpeMHUBILEeecs] 0CBOOOAUTH (UIIOCO(CKOe CO3HAHUE OT HaTypa-
JMCTUYECKHUX YCTaHOBOK (PE3KO pacusieHSIOIUX O0BEKT U CYOBEKT),
JIOCTUTHYTh COOCTBEHHO obOnacTh ¢unocodcekoro aHanmsa — pediek-
cun ((OpMBI TEOPETHUYECKOW NesTeIbHOCTH, HalpaBJICHHBIX Ha OC-
MBICJIEHHE CBOMX COOCTBEHHBIX ICWCTBHI M MX 3aKOHOB) CO3HAHHs O
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CBOMX aKTaX M O JaHHBIX B HUX COJCPIKaHHUH ...B COBPEMEHHOM Oyp-
)KyaszHol (uocodur peHOMEHONOTHs BBICTYIAEeT Kak METOJ] aHAIN3a
YHUCTOTO CO3HAHMSI.

...DEeHOMEHOJIOTHsT UMEeT JIeI0 C OpraHu3allieil CO3HaHHs Kak
TaKOBOTO, C allPUOPHBIMH, HAJILICTOPUYECKUMH CTPYKTYPaMH YUCTOTO
CO3HaHMs, KOTOpbIE COCTABJISIOT YCJIOBHS BO3MOXKHOCTH AMIHMpHYE-
CKOT'O M TEOPETUUECKOTO 3HAHUS.

...BBISIBIISISl HECOCTOSTENTLHOCTD OCHOBHBIX TMPHHLIMIIOB W T0OJI0-
KEHHUH (PEHOMEHOJIOTUH — ee CyObEeKTHBHU3M, pa3pbiB C METOI0IOTHEH
€CTECTBEHHBIX HAYK, CXOJAaCTHYHOCTb, MapKCHCThl OTMEYAIOT M pa-
MOHAJIbHBIE MOMEHTBI (PeHOMEHOJIOTHYECKOW (PHI0COPHU — OCTPYIO
KPUTHKY CLUMEHTHLM3Ma (a0COMIOTH3alMK LEHHOCTH Hay4HbIX 3Ha-
HUI) W mo3uTHBM3MA (MOJJIMHHOE, <IO3WTHBHOE» 3HAHWUE MOXKET
OBITh TIOJ[yYEHO JIMIIb CIELMAIBLHBIMM HayKaMHu, a He (HI0CO(pH-
eit)...».

Takum oOpa3oM, GeHOMEHOOT sl KaK METOJl MO3HAHUS UMeeT pa-
LIMOHAJIBHOE 3€PHO.

He oTpuuas none3HocTH U axke HEOOXOIUMOCTH BHEIIHEro OMH-
caHMs SBJICHHI, TeM He MeHee, MPUXOAUTCS OTMETUTh Oe3yCJIOBHYIO
HEJOCTaTOYHOCTh MOAOOHOT0 MOX0/a K U3YUEHHIO SIBIICHUH BOOOLIe.

@DeHOMEHOJIOrMYECKHi TIOIX0/ CIMIIKOM TOBEpPXHOCTeH. [ y-
OWHHBIC TIPUYMHBI SIBJICHHUM, UX BHYTPEHHIOIO CYIHOCTb 3TOT MOJAXO/
BCKPBITh HE B COCTOSIHHH, a OTCIOJIa M €ro OrpaHuueHHOCTh. He mo-
HMMasi BHYTPEHHEW CYLIHOCTH SIBJICHWH, HeNb3sl MOHSATH, A0 KaKWX
npeesoB MOXKHO PacrpoCTPaHUTh BBIBOJIBI, MONTYyYEHHbIE HA OCHOBA-
HHMHU W3YYCHHUs OJJHUX sIBJICHHUH Ha apyrue. DeHOMEHOIOrUs PUHLIK-
NHATbHO OTPAaHUYMBACTCS ONWCAHUSMH SIBICHUH, ONMUPAIOIIMMCS Ha
UX BHELIHIOI CTOPOHY, YeM MPUHLMIHAILHO OTJIMYACTCS OT TUHAMH-
YECKOro MOJXO0/a, CTPEMSILEerocs BbISIBUTb BHYTPEHHHI MEXaHH3M
SIBJICHUH, UX BHYTPEHHIOK CyHIHOCTh. Tam, rae (eHomeHosnoruue-
CKMIA TIO/IXOJI MCYEPITBIBAET CBOM BO3MOXKHOCTH, TMHAMHYECKUI MOJ-
XOJl TOJIBKO ele OepeT cBoe Hayano. Ero BO3MOXHOCTH MPHHLMIIH-
albHO Oe3rpaHUYHbI, KOO OH MpeArnoiaraeT Heuc4YepnaeMocTh Marte-
pum BriTyOb M aOCONIOTHO UIsl JIFOOBIX SIBJICHWI MpearosaraeT Hallu-
Yde Yy HHUX BHYTPEHHMX MEXaHHW3MOB, HaJM4Me MPUYHHHO-
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CJIEZICTBEHHBIX CBS3€H yacTel SBJCHMH, HAJIMUME JBMXKEHUsS MaTepuu
Ha TITyOMHHBIX MepapXUUECKUX YPOBHIX €€ OpraHu3aluu, CIeACTBH-
€M Yero M OKa3bIBaeTCs U3ydaeMoe SIBJICHHE.

B oranume ot ¢eHOMEHONOrnH, KOoTopas KaxIoe SBICHHE OMu-
CBIBAaeT OT/EJIbHO, a 3aTeM IbITAaeTCsl HAWTH B HUX HEeUuTo odluee, yc-
KOJIb3aioLlee OT Hee, TaK KaK KaKIO0e SIBIEHHE OMMCAHO YaCTHYHO,
MOBEPXHOCTHO, TMHAMMKa BCKPBIBAE€T CYLIHOCTHBIA MEXaHHU3M SsBJje-
HUM, rAe KaKI0e sBJIEHHE BBICTYNAeT KaK YacTUYHOE MPOSBIICHHE
OOIIMX CKPBITHIX ()OPM ABMXKEHHMS MaTepHU. 31eCh OTKPBIBAIOTCS CO-
BEPLUIEHHO HOBBIE CYIIHOCTHbIE BO3MOXKHOCTH [UIsl BBISIBJICHHs OOLI-
HOCTH CaMbIX pa3sHOOOpa3HBbIX SABIEHUM, I MX 00o0mmeHus. Takum
o0pa3oM, IMHAMHUYECKHH TOIXOX, He HWCKIIoYas (heHOMEHOJIOoruH,
BOUpas ee B ce0s Kak MOJIE3HYIO YacTb, OKa3bIBaeTCs ropaszfao Goraue
yucTol PeHOMEHOJI0ruu. MOXKHO TOJIBKO COXaJleTb O TOM, YTO AWHA-
MUYECKHUI MOAX0/ K U3YYCHHUIO SBJICHUI B COBpEMEHHOW (usuke He
pasBuT.

6.6. Kputuka npegcraBneHUm YacTHbIX 3aKOHO-
MEepPHOCTEeN Kak ooLmx

Jns coBpeMeHHOI TeopeTHueckod (U3MKHM XapaKTepHO pacipo-
CTpaHEHHE YaCTHBIX Pe3yJbTaTOB M YaCTHBIX MOJIOKEHUH JaJleKko 3a
npeiesibl TeX UCXOIHBIX YCIOBHM, HA OCHOBAaHWM KOTOPBIX OHM OBLIH
TMOJTyYEHBI.

Hauano Takomy 00pa3y aedcTBHii ONOXKWI, Mo-BUAMMOMY, Hbto-
TOH, Ha3BaBLUMI CBOM 3aKOH NpUTsbkeHUs Ten BecemupHbiM. XoTs oc-
HOBaHUEM JJIsl MOJOOHOTO Ha3BaHUsl 3aKOHA TATOTEHUS SBJSIACH €rO
OYeBUIHOCTH (MouyeMy Obl BceM TesiaM BOOOIE HE MPUTATMBATHCS
OpYr K APYTY, €Cid YXe€ H3BEeCTHO, UYTO IJIaHEThl NPUTITHBAIOTCA
ConHueM, Apyr apyroM, a Ha 3emile 3TOT 3aKOH JEeHCTBYeT ¢ MaTeMa-
THUYECKOI TOYHOCTBIO), TEM HE MEHee, Clie/lyeT KOHCTAaTUPOBaTh, YTO
BbIBO/I 3aKOHA BCEMHMPHOTO TAroTeHus caenaH HproToHOM Ha ocHoBa-
HUM alpOKCUMALMK Pe3y/IbTaTOB W3MEPEHUs MOJIOKEHUS JIMIIb He-
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KOTOpbIX MuaHeT COJHEYHOM CUCTEMBl, BbIMOJIHEHHBbIX ewle Tuxo
Bpare. ITosaTomy, cTporo ropopsi, OCHOBaHHUs Jis CTOJb CMEJIOr0O pac-
NpoCTpaHeHMs Ha BClO BceneHHyI0 MMEHHO Takoro 3aKOHA MPUTShKe-
HUsI, Kakoil BbiBeneH HptoTOHOM, HeT.

JKvizHp monTeepamia 5To TonokeHue. Bo Bpemena HpioTona
raneta [LmyTon eme He Obuta oTkpeiTa. [Ty ToH, mocnenHss niaHera
ConHeuHOW cucTeMbl, Oblla OTKpHITA aMEPUKAHCKHUM acCTPOHOMOM-
mobureniem Tom60 muub B 1930r. Op6ura [lmyToHa BO MHOTHX OT-
HOIIEHHUAX He TI0XO0Ka Ha COCeTHHME ¢ Hel OpOWTHI APYruX IUIaHeT, B
YaCTHOCTH, M TeM, YTO 3aKOH BceMHUpHOro TaroteHus ajis [lmyrona
BBITOJTHSETCSl HE O4YeHb TOYHO. A W3BECTHBIM rpaBUTALIMOHHBIN Mapa-
nokc Heiimana-3enurepa, cnaceHue OT KOTOPOro BUAAT B HE CTaLMO-
HapHOCTH BceneHHoOH, Toxke BbI3bIBaeT OOJbIIME COMHEHHS B abco-
JIFOTHOM TOYHOCTH 3aKoHa HploToHa.

Ewme Gonee cOMHUTENbHBIM SIBISIETCS PaclpOCTPaHEHUE CBOWCTB
CBETa — ero CKOPOCTH M MPSIMOJIMHEHHOCTH PaclpoCTPaHEHUs Ha BCE
0e3 uckiIoueHus: GU3NUECKH SBJIEHUS, YTO cieayeT u3 CrieunanbHon
n OGmiei Teopur OTHOCUTENbHOCTH. COMHEHUS 3/1eCh 3aKIF0Yal0TCs
B TOM, YTO CKOPOCTb CBE€Ta €CTb CKOPOCTb PAaCHpOCTPAHEHMS 3JIEK-
TPOMarHUTHOro moJisi. Takuve B3aMMOAEHCTBUS U COOTBETCTBEHHO IO-
75, KaK TpaBUTAlMOHHOE W SIEpPHbIe, UMEIOT APYrylo (U3HMUECKYIO
NpUpoay, M, MO JIOTMKE BELIeH, MHYI CKOPOCTb PacHpOCTPaHEeHH,
TaK Kak napameTpbl 3JIEKTPOMarHeTu3Ma, OAHUM W3 KOTOPbIX SIBISET-
Csl CKOPOCTb CBETa, K HUM He JI0JDKHbI UMETh OTHOLIEHHUS.

3annMasick Teopueil rpasuraunu, OOmmas Teopuss OTHOCHUTENbHO-
cTu DifHIuTeliHa A0/bKHA Obuta OBl crielMagbHO 0OOCHOBATH TPABO-
MEPHOCTb pachpocTpaHeHus nocTynaTtoB CrnenuanbHON TEOpUH OTHO-
CUTEJIbHOCTH, SIBJISIOLLIENCS BCEro JIMIIb YacThlO TEOPUH 3JIeKTpoMar-
HETHU3Ma, Ha TPaBUTALIMOHHbIE sBIeHUs. OHAKO HUYEro 3Toro caesa-
HO He ObLIO.

DneMeHTapHble YacTULIbl BELIECTBA OAHOrO cOpTa MpeArnosara-
FOTCSl COBEPIIEHHO OJMHAKOBBIMHU, XOTs 3TO HE TOJIBLKO CTPOroO HE yc-
TaHOBJICHO, HO, HA00OPOT, U3BECTHO, YTO B MUpPE B MPUHLIMIE HE CY-
LIECTBYET OBYX aOCOJIIOTHO OJMHAKOBBIX 00BbekToB. Hampumep, Hy-
KJIOHBl B aTOMHOM $Ip€ HaXOISTCsl B Pa3HbIX YCJIOBHSX — OJHHM Ha
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MOBEPXHOCTH, IPyrHe B IyOUHE, M 3TO He MOXKET He CKa3aThCsl Ha MX
napameTpax.

[TogoOHBIX MPUMEPOB MOYKHO MPUBECTH €Ile HECKOJIBbKO, BCe OHU
CBHJETEJILCTBYIOT O TOM, YTO BBIBOJIbI, MIOJy4E€HHbIE U3 OrPaHUYEHHO-
ro yucna akros, 3aremM 0e3 KakUX-TUOO OCHOBAHWH pacrpocTpaHs-
I0TCSl TEOpPHEH Ha 3HAUMTENILHO OoJiee LIMPOKUIM KPYT sBJIeHHUi. 31ech
MbI CTaJKMBAeMCs C MHOXECTBOM HECOOOPa3HOCTEH, MOCKOJbKY 5TH
000011IeHUs] OKa3bIBAIOTCS HEBEPHBIMH, KaK TOJIIBKO W3MEHSIOTCS yc-
JIOBHSL MX IPUMEHEHHUS.

daktuuecku 6e3rpaHMYHOE PacIpOCTPaHEHHE CBOMCTB, MOJTyUYeH-
HBIX M3 YaCTHBIX CITydyaeB, MPEJCTaBICHUE WX KaK BCeoOLIMX, Oyab
9T0 (DU3MYECKHU 3aKOH WM KOHKPETHbIE CBOMCTBA Kakoro-iibo ma-
TepUaJIbHOrO 00pa30BaHMs, TOXKE €CTh MOCTYJIMPOBaHHE B €ro XyJ-
1IeM BapHaHTe, CBOET0 pojJa pesIMruo3HbIi qorMat. M Tombko nosinHo
HE KPUTUYHOCTBIO MOJKHO OOBSCHUTH TOT (DakT, YTO Ha MPOTSHKEHUH
MHOTHX JIET 0100Hast PaKTHKa coxpaHsiercs B GU3MKe.

6.7. KpuTnka HanpaBJIeHHOCTH 10100pa GaKkToB U
TPAKTOBOK Pe3y/JIbTATOB IKCIIEPHMEHTOB

«Kak HHM coBeplIeHHO KPbIJIO MTHLbI, OHO HUKOT/Ia HE CMOTJIO Obl
ee MOJHATb, He onupasch Ha (akTbl. DaKThl —3TO BO3AYX YUEHOTO», —
tak nucan W.I1.I1aBnoB B cBoeM M3BECTHOM OOpaIlleHnH K MOJIOIEXKH.

B nmro6oit chepe nedTenbHOCTH YenoBeKa HET HUYero Gosee goc-
TOBEPHOTro M yOenuTenbHoro, yeMm ¢axtol. OaHako (akTel camu MO
ce0e HU O YeM TOBOPUTh HE MOTYT, MOO MM elle Hy>KHa TPaKTOBKa,
ucrosnkoBaHue. Ciernoe npexioHeHne nepea GpaktaMu MOXKET TpHUBEC-
TH K OONBLIMM Helopa3yMeHHsM, 00 KaKAbld (pakT OTHOCHUTENICH U
SBIISETCS CIEJCTBUEM KOMOMHAILMI MHOXECTBAa MPUYMH. XpecToMa-
TUIHBIM MPUMEPOM siBJIsieTCst Bocxoa U 3axoa ConHua, KOTOpbId AJH-
TeJIbHOE BpeMs MCIMOJIb30BAICS Kak MOATBEp)KAeHHE oOpalleHus
ConHua BoKpyr 3emJiH, MOKa TOT >Ke caMblii pakT He OBl KCTOJIKOBaH
Komnepankom Ha060poOT.
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Kak y»xe ynomuHasoch Beille, SKCIIEpUMEHTaIbHbIE MOATBEpXKIe-
HUs MPaBWIBHOCTH NpeoOpazoBaHuid JlopeHua, nomaydeHHbix B Cre-
LUUaJIbHOM TEOPUH OTHOCUTENBHOCTH, BOBCE HE O3HAYAIOT MPABUIIBHO-
ctu CTO, mockosbKy 3TH ke camble ipeoOpa3oBaHus ObLIH BbIBEC-
Hbl Jlopenuem B 1904r., T. e. 3a rox 10 MOSBICHHS TIEPBOil CTaTbU
OHHIUTeHHA 0 TEOPUH OTHOCUTEIBHOCTH, HA OCHOBE KOHLICTILMH He-
MOJBUKHOTO 3¢upa, 4To nosHOcThio npotuBopeunt CTO. Takum 00-
pa3oM, OIHO3HAYHO TPAKTOBAaTh (AKT COOTBETCTBHS pPE3yJbTaTOB
9KCMIEPUMEHTOB TOJIBKO B TMOJb3Y TEOPUM OTHOCUTEJIBHOCTH OWH-
LITeliHa HU B KOeM ciiydae Hemnb3s. OnHaKo MMEHHO 3TO W AesiaeTcs
(hu3MKaMU-TEOpPETUKAMH, YTO TOBOPHUT JIMIIb 00 MX HEOOBEKTHBHO-
CTH.

HanpaeneHHas TpakToBka MOJyuYeHHBIX pe3yJbTaTOB, K coXKalle-
HUIO, B (M3MKe LIMPOKO pacrnpocTpaHeHa. Hampumep, Bce skcnepu-
MEHTBI M0 U3YUYSHHIO OTKIOHEHHS JIyuei CBEeTa 3Be3/ NP MPOXOXKAe-
HUM UX BOIW3M noBepxHocTH COoJTHIA UCTOJIKOBAHBI B MoJb3y OO0rieit
TEOPUH OTHOCUTENBbHOCTH DiiHIITelHa. OQHAKO aHAIW3 MOoKa3al, 4To
Bce 0e3 MCKIIIOUSHHUS MCCIIeJOBATENN MPUMEHSIM HalpaBlIeHHYIO 00-
paboTKy pe3ynbTaToB M3MepeHuil. He Oynp 3TOro, HU O KakoMm MOJ-
TBepaAeHur OTO 3TUMM dKCrepUMEeHTaMH HEe MOTJIO MATH U PeyH,
TaK Kak, 0e3ycJ0BHO, OblT Obl MOATBEPXKAEH pe3yJbTaT, COOTBETCT-
BytoLMI Teopuu HeroTOHA.

DKcnepuMeHTalbHbIe JaHHbIE N0 PaclpeeieHuIo 3apsia BHYTpU
aToMma BIMOJIHE MOITBEPXKAAIOT COOTBETCTBYIOLIME pELEHHs ypaBHe-
Hus [lpenunrepa. OnHaKo MCTONKOBAHUIO 3THX PELIEHUI B BEpOAT-
HOCTHOM CMbICJIe, HA YeM HacTauBaeT KBaHTOBAas MEXaHMKa, HET Oc-
HOBaHUsl, TaK KaK 3TOT e caMblii (hakT BIOJHE MOKET OBbITh UCTOJIKO-
BaH U B OOBIYHOM KJIACCUYECKOM IUIaHe, €ciM MoJlaraTh, YTO BOJTHOBAs
(YHKIMS — 5TO HE TUIOTHOCTH BEPOSTHOCTH TOSIBJICHHUS JIEKTPOHA B
JAHHOW TOYKe BHYTPUATOMHOIO MPOCTPAHCTBA, KaK YTBEpKIaeT
KBaHTOBasi MEXaHMKa, a BCEro JIMLIb MaccoBast MIOTHOCTb.

HamnpaBnenHas v 3aMHTepecoBaHHas TPAKTOBKa (DaKTOB OKa3bIBa-
€T €CTEeCTBO3HAHMIO BEChbMa JIypHYIO YCIyry, OrpaHH4MBas pa3BUTHE
HAYKW paMKaMH FOCHOACTBYIOLLIEH LIKOMBI.
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OnHako erie Xy»e, KOrja MpUXOAUTCS CTaIKUBAThCS ¢ 3aMaslidu-
BaHWEeM ()AKTOB WJIM WX 3JIOHAMEPEHHBIMH HMCKOKEHHSMH, YeM He
Ope3ryroT aKTHBHbIE CTOPOHHUKH CrielHalbHON TEOPUH OTHOCHUTEIb-
HOCTH DUHINTeHHA. B 9TOM miiaHe oYeHb Moka3aTenbHa UCTOPHUS JKC-
MEPUMEHTOB 10 0OHAPYKEHHUIO 3(QUPHOTO BeTpa.

Kakx m3BectHo, CreuumanbHasi TeOpus OTHOCHUTEIBHOCTH OWH-
HITeiiHa ONMUpaeTcsi Ha SKCHEePUMEHTANbHBI (akT — <HyJIeBOW pe-
3yJbTaT» 3KCNEPUMEHTA, BBINOJIHEHHOro MaiikenbcoHOM U Mopiu B
1886r u onybnukoBanHoro umu e B 1887r. HampasneHHocTh Tpak-
TOBKH 3TOTO pe3ysibTaTa OCHOBBIBAIACh HA MPEICTaBICHUH 00 OTCYT-
CTBUH B MpHpoae 3¢upa, XoTs JIopeHLeM TOT e pe3ysbTar OblT UC-
TOJIKOBAaH COBEpIUIEHHO HMHa4e (JIOPEHLIOBO COKpPAICHHE [UIMH Iuieya
uHTeppepomerpa). Ha camom e nene Bce BooOlIe He Tak: B 3TOM
IKcriepuMeHTe 3GUpHbIA BeTep Obl1 yctaHoBieH! [lpaBna, 3HayeHue
€ro Ha ypoBHE MOBEPXHOCTH 3eMJIM OKa3aloCh MEHBIIE 0)KHIABIIEro-
cst B 10 pa3 (momydeHno mpumepHo 3 km/c BMecTo Oxkumaembix 30
KM/C), HO 3TO BCE-TaKU HE HYJIb.

TpakToBka 3kcnepuMeHnTa MalikeabscoHa 1 Mopiid Kak HyJ1€BOro
TeM Oonee crpaHHa, uTo yxe B 1904-1905rr. Mopnu u Muiiep Ha
BeicoTe 250M HaJ ypoBHEM MOPS MOIYYHIH MPAKTHYECKH TOT XKe pe-
3yJbTaT, O YeM TYT e cooOuruiv B neyatu. A B 1927r. Ha crienu-
anbHOW KOH(pepeHIuK, codpaHHOI B obcepBaTopun MayHT Buiicon
(CLHA), Munnep nonaoxui 00 OOIIMPHOW CepUM SKCIIEPUMEHTOB,
NpOBEIEHHBIX UM B 3TOl oOcepBaTopuu Ha BbicoTe 1860M: uMm momy-
YeHbl YCTOWYMBBIC, CTATUCTUYECKH JOCTOBEPHBIE JaHHBIE 110 Ompesie-
JeHuro ckopoctu s¢upHoro Berpa 8-10km/c (B 3aBUCHMOCTH OT a3u-
MyTa U BPEMEHHU CYTOK) W OMNpe/esieHO TrajlakTH4ecKoe HarpaBlieHHe
3(HUpHOro BeTpa, He COBMajJaroLIee ¢ OPOUTAILHOM TMJIOCKOCTBIO Bpa-
uienust 3emuin Bokpyr Comnuna. B 1929r. nosiBunack ctatbs caMoro
MaiikesibCOHa, B KOTOpPOH OH MOATBEPIW (aKTUUSCKHE JaHHbIe
Munnepa. U uto xxe? A Huuero. CneunaiibHas TE€OpUsi OTHOCUTENb-
HOCTH JJayke He TMOLIAaTHYJIach, & BMECTO 9TOTO CTAJIM BCIYECKH OOBIT-
pBIBAaTBCS pe3yNbTaThl ONbITOB KeHHeM 1 HEeKOTOPBIX APYTUX HCClle-
JoBatesiei, XOTs yke Toraa ObljIo MOHSATHO, YTO MHCTPYMEHTBI, KOTO-
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PBIMH OHHU TOJIb30BAJIMCH OBUTH HETIPUTOIHBI /I TaKMX HCCIeoBa-
HHUM.

B 60- roasl nocne nposeaeHus TayHcoM SKCIEpUMEHTOB MO 00-
HapyKeHHIO 3UPHOTO BETpa, TOXKE JABIUMX HYJEBOW pe3yJibTaT, Bce
Jpyrye pe3ysbTaThl ObUTM OTHECEHBI K YHCITY «HE MPU3HAHHBIX», XOTS
rpynna TayHca mocTaBuiia CBOH 3KCIIEPUMEHT 3JIEMEHTapHO Herpa-
MOTHO: OHa MBITAIACh YCTAHOBUTH HAJIMUKE JOIMJIEPOBCKOro sddekra
Y B3aUMHO HEMOJBM)KHBIX UCTOYHHMKA U MPUEMHHKA 3JIEKTPOMArHUT-
HBIX BBICOKOYACTOTHBIX KoNeOaHUi, Te 3TOT 3QeKT OTCyTCTBYET B
npuHumne. Hukto paxke He moxkenan pa3oOpaTbcs B cyTH Borpocal
Takum o0pa3zoM, HaJMLO Hay4Has HeAOOPOCOBECTHOCTb BCEX 3THX
MHOTOUYMCIIEHHBIX «YYeHBIX», HCTOJIKOBBIBAIOLIMX JIOOBIE PEe3yJIbTAThI
9KCMIEPUMEHTOB B COIO MOJb3bl. Haue roBops, UMHU COBEpILEH Hay4-
HBIN MOJIJIOT.

CymiecTByeT ele U ApYyroi acreKkT HeAOCTAaTOYHON HAay4YHOH He-
JI0OPOCOBECTHOCTH HEKOTOPBIX <ACCIIeIOBATENEH.

Kak n3BecTHO, KayKAbIii SKCIEPUMEHT COMPOBOXKIAETCS] pa3HOO00-
pasHbBIMM BHELIHUMH BpPEIHBIMHU BIMSHUAMHU. OTCTpanBaHUE OT 3THX
BIMSHUI WM HUX YYeT €CTb Ype3BblYallHO KPOIMOTIMBOE U TPYIHOE
Je0, OJIHAKO, K CoxajleHHto, 6e3 3Toro oOoiTUCh Hemb3s. AHanuz
pe3ynbTaToB 00paboTKK 3KcrnepuMeHTOoB No CrenuanbHoi u OOweit
TEOPUH OTHOCUTEJIHOCTH TOKa3all, YTO MHOTHE MeIaroiue (hakTopsl
HUKOI/Ia U HUKEM HE YUMTBIBAJIUCh, a HE YUeT 3TUX Mellalolux (ak-
TOPOB, KaXIO0T0 U3 KOTOPBIX B OTAEIBHOCTH AOCTATOYHO, YTOOBI MOJI-
HOCTBbIO MCKa3UTh BECh PE3YJIbTaT, CBOAMT K HYJIIO LIEHHOCTb MOJy-
YEHHBIX JJaHHBIX.

Kak >xe MoHO mociie 3Toro Boobiie roBOpuTh 0 KakoM Obl TO HU
ObUIO MOATBEP)KACHUM TEOPHUH OTHOCUTEJILHOCTH WJIM O HE IMpH3Ha-
HHUW YbHMX-TO pe3ysibTaToB? M3 M31M0KEHHOTO MOXKHO CIenaTh TOJIbKO
OJIMH BBIBOJI O TOM, YTO TOCIOJACTBYIOLIAs MICEBAOHAYYHAs 1IKOJIA pe-
JISITUBMCTOB MIET HAa BCE PaAM COXPAHEHHUS! CBOMX MO3ULIMH.
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6.8. Kputuka 6eccTpyKkTypHOCTU OO BEKTOB MUKPO-
Mupa

CoBpemeHHas uznyeckas Teopusi onepupyer OeccTpyKTYpPHBIMU
U aaxe Oe3pazmepHbIMU oObekTamu. [IpaBaa, Ay HEKOTOPBIX <«Jie-
MEHTAapHBIX YacTHI» BeIecTBA OMNpe/eNieHbl OTAeNIbHbIE pa3Mephl.
Harpimep, MPOTOH M HEHTPOH MMEIOT JuaMeTpbl ropsiaka 3-10™ .
Jns dhotoHa onpeneneHa AnMHa BOJHBI, IPYTUX pa3MepHBIX MapameT-
poB y (oroHa Her. Pa3zmep snexTpoHa He ynaercs chopMyIHpOBaTh
HEMPOTHUBOPEUHBO, XOTs BenuuuHy B 107> M M Ha3bIBAIOT KIacCHYe-
CKMM paanycoM sJiekTpoHa. IIpo pa3mepbl Bcex OCTaJbHBIX HaCTHLL
HUYEro OMpeAeSIeHHOrO CKa3aTh Hellb3s, a B TEOPUU OHU CUUTAIOTCS
6e3pa3MepHBIMH.

Hukakux cBeeHMid O CTPYKTYpe MUKPOYACTHUI] M O Marepuae, u3
KOTOPOTO 3TH YaCTHULBI COCTOST, TeopeThyeckas (Qu3MKa He JaeT, or-
pPaHUUMBASACH OOLIMM 3aMeYaHHEeM, YTO JIEMEHTAPHbIE YaCTULIBI — 3TO
CHHTYJISIpHBIE TOYKH COOTBETCTBYIOIIMX TOJIEH, HO CTPYKTypa STHX
cambIX Mojed To)ke HUKaK He packpeiBaeTcd. [lpaBna, Gnaromaps ru-
notese ae bpoiing o Tom, uTo Kakaas yacTHLA AO/DKHA 00JajaTh
BOJIHOBBIMHU CBOICTBaMH, C/I€JIaH BBIBO/ O TOM, YTO YaCTHILIbI — 3TO HE
NpPOCTO YacTHLBI, @ OHU >K€ W BOJIHBI, AJTMHA KOTOPBIX OMpeAessieTcs
W3BECTHBIM cOoOTHoLIeHHeM A = h/p, HO kakoBa MpHpPOJAa ITUX BOJIH,
KakK /1aJleko OHU PacrpoCTPaHSIOTCS B MOMEPEYHOM HalpaBiIeHUH, YTO
BOOOIIIE 3aCTaBIISET 3TH BOJIHBI 00Pa30BBIBATbCS — HUYEro HE M3BECT-
HO, a camMa MOCTaHOBKA MOJ0OHBIX BOMPOCOB CUUTAETCS HETAKTUYHOM.

DnemMeHTapHbIe YacTHUIIbl BellecTBa 001a/1al0T IIMPOKUM HabOpoM
CBOMCTB — Maccoi, 3apsaaoM (3JeKTPUYECKUM, a TakkKe OapHOHHBIM
WITY JICTITOHHBIM), CITMHOM, MarHUTHBIM MOMeHTOM 1 Jip. Ho Huvero o
NpUpoae 3TUX (PU3NUECKUX BEJIMYUH Hen3BeCTHO. OHM Kak Obl U3HA-
YallbHO MPUCYIH MUKPOOOBEKTaM, 6€30 BCIKUX K ToMy mpuuuH. O0-
JaJakoT, U Bee.

DOnekTpoH, Haxojduiics B aToMe, BOOOLIe HE MMEET pPa3MepoB,
OH TOYeYHBbIH. /IBUrasch Mo cBou opouUTaM B aToMe, MOJUMHSACH Tpa-
BuiaM bopa craumoHapHOCTH OpOUT, BIEKTPOH YMCTO BEPOSTHOCTHO
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NoMajiaeT B Ty MJIM MHYIO 00J1acTh BHYTPUATOMHOTO MPOCTPAHCTBA, HE
MMesl K TOMY HUKaKuX (U3nueckuX npuduH. U, cnenoBatesbHo, dJiek-
TpOHHass 000JI0YKa MPOCTOro aroMa CTPYKTYpbl HE MMeEeT, MpaB.a,
MOYEMY-TO BEpPOSTHOCTb MOMAJaHUS AJICKTPOHA B KOHKPETHYIO TOUYKY
BHYTPHUATOMHOTO MPOCTPAHCTBA OJHA U Ta e. [loueMy — Hen3BeCTHO.

[MocTynupoBaHue OTCYTCTBHSI Pa3MEPOB y MHUKPOYACTHIl U HMX
0ecCTPYKTYpHOCTb B IPUHLMIIE HE TIO3BOJISET JJa’Ke CTABUTH BOMPOC O
NPUPOJIe M MPOUCXOKACHUH BCEX OCTAIBHBIX (PM3UUECKUX Mapamer-
POB, KOTOPBIMH HazeleHbl MUKPOOOBEKThI. OTHOBPEMEHHO 3TO MpH-
BOJIMT K Psy NapagokcoB. [Tapagoke MIOTHOCTH 3aKIIFOUAETCsl B TOM,
YTO YacTHIla, UMEIOIas Maccy TMOKOs, HO He HMMeollas pa3MeposB,
J0JDKHA UMETb OECKOHEYHO OOJIBIIYIO MUIOTHOCTb. DHEPreTH4ecKHui
napajgoKc 3aKJIF04aeTcsi B TOM, YTO MHKPOOOBEKT, HE UMEIOIINI pa3-
MEpOB, JOJDKEH UMeTh OECKOHEYHO OOJIBIIYIO SHEPTUI0 CBOETO MOJIS.
Ho ko BceMy 3TOMY Kak-TO MPHUTEpIeNnCh, U pasHbIMU MaTeMaTHye-
CKMMH MpPUEMaMH BCE 3TH MapajoKChl B Clyyae HEOOXOAMMOCTH 00-
XOJIATCA.

DU3MKHU-TEOPETUKH BCE K€ UYBCTBYIOT HEKOTOPOE HEy100CTBO OT
TOr0, YTO MHKPOYACTHILIBI HE UMEIOT HUKaKHX CTpyKTyp. MHTepecHo,
YTO MpeJsiaraeT Mo 3ToMy MoBoAy (u3uueckas TEOpHs.

Bo «BBeneHnH B eIMHYIO MOJICBYIO TEOPHIO 3JIEMEHTapHBIX Yac-
tui [eitzenbepr nuimer [6]:

«...MpUHUMAs (OpMYy SIIEMEHTAPHBIX YacTHL], SHEPrusi MOXKET
NpeBpaTUThCs B BelecTBO. [103TOMy pasiuyHbie 31eMEeHTapHbIe Yac-
THLBI MOYKHO paccMaTpuBaTh KakK pasHblie (OPMbI CYLIECTBOBAHMs
(byHIaMeHTa IbHOM CYyOCTaHLIMKM — MAaTEPUH HJIH SHEPTHU».

Hu I'eiizenGepr, HU NOCIeIYIOIME HCCIIeIOBATEIH He COOOIIAOT,
YTO K€ ATO 3a pa3ryHbie (GOPMBI MATEPUM WM SHEPryH, a, Kpome
TOTO, YTO 3a JopMa caMoii MaTepuu U 4To 3a opma PHEPruM, U3 Ko-
TOPO#t 00pa30BaHbl MUKPOYACTHILIBI.

B cBoux nekumsx, nznanHeix B KemOpumke, ['elizeH6epr nuuer,
YTO Ha3bIBATh OTH YACTULbl «MeJIbYaHIIMMH 3JIEMEHTaMHU» MOYKHO
JIMLIB B TOM CMBbICJIE, €CJIM YaCTH, Ha KOTOPbIE OHU PACLIETUISIOTCS, He
SBJISAIOTCS Oosiee MENKMMH, a 00JaJaloT TeMH ke pa3mepamu. Takoe
pelieHrde MpoGiieMbl MeNbYaWIIMX 3JEMEHTOB MATepUM SBIISETCS
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YAUBUTEIbHBIM M TMPHUBOIMT K APYroMy BOINPOCY, KOTOPBbIM HY>KHO
BHUMATEJIbHO HMCcienoBaTh. PaHbllle aroMbl M aTOMHbIe siapa pac-
CMaTpHUBAJIMCh KaK COCTaBHbIE CHUCTEMBbI, KOTOpbIE MOCTPOEHBI W3
MHOKECTBa 3JIEeMEHTAPHbIX YacTHLI, B TO K€ BpPeMs DJIEKTPOH W Mpo-
TOH CYHUTAJIUCh HEACIUMBbIMH, a 3HAYUT, 37eMeHTapHbIMU. Ilo MHe-
HHIO (PU3MKOB-TEOPETHKOB B OIUCHIBAEMOIl CUTYaIlH TaKOE pa3iinine
npeAcTaBiseTcsi JOBOJBLHO UCKYCCTBEHHBIM. B camoMm aese, cuutaror
OHH, BpSI JIM CYLIECTBYeT KaKoe-HHOYAb Xopollee OomnpenesieHue, ¢
MOMOILBIO KOTOPOr0 MOXKHO OTAENUTb YacTHLly OT cucTembl. Tak, Ha-
npyuMep, MMOH MOXKHO PaccMaTpuUBaTh KaK CHUCTEMY, COCTOSILLYIO U3
OJTHOW MJTM HECKOJIbKMX HYKJIOH-aHTHHYKJIOHHBIX Map, HYKJIOH MOXHO
MOCTPOUTH U3 A-TumnepoHa U K-me3oHa. POTOH — U3 MIOOHA M aHTH-
MIOOHa U T. . Ta napagokcanbHas cuTyauus, ¢ KOTOPOi Mbl CTOJIKHY-
JIMCh, OYEHb XOPOILO OMKCHIBAETCS POPMYJION: Kakaas dJeMeHTapHas
yacTULa COCTOMT M3 BCEX APYTMX 3J€eMEeHTapHbIX yacTul. Ecnu mns
pacIlernyieHns] CUCTEeMbl He0OX0AMMa SHEprys, Manas 1o CpaBHEHHIO ¢
Maccoil Mokosi 0Opa3ylolyX ee yacTteld, TO MPaKTUUECKH elle MOXHO
TFOBOPUTh, YTO 3Ta cCUCTeMa sijisieTca coctaBHOM. Ho Takoe ompene-
JIeHHe BecbMa TYMaHHO M HOCUT HE KaueCTBEHHbIH, a KOJMYECTBEH-
HbIH Xapaktep. [loaToMy pazymMHO BoOOILEe He AenaTb HUKAKOro pas-
JMYMST MEXKAY DJIEMEHTapHbIMK YacTULAMHA M COCTaBHBIMU CHUCTEMa-
MH.

[TonoGHOM TOYKM 3peHus Ha CeroAHALIHUN JeHb MPUACPKUBAIOT-
csl pakTUYeCKH BCe (PUBMKU-TEOPETHKH.

HeynoGcTBO mpHBENEHHON TOYKM 3peHHS IS Pa3BUTHS HAYKH
OUEBMJIHO: €CJIM 3JIEMEHTapHbIe YaCTHULIbl BELLECTBA Jajiee He AesTcs,
a TOJIBKO mpeoOpa3yloTcs Apyr B Ipyra, TO TeM caMbiM HalJeH Mpe-
Jell JeIMMOCTH M, CJIeJ0BaTelIbHO, MO3HaHUE UX BHYTPEHHEH CYIIHO-
CTH — OHM OecCTPYKTYpHBbI, HOO CTPYKTypa IMojJpa3syMeBaeT HaIuIue
MEJIKUX YacTei, a 31ech UX HeT. HeT cTpyKTypbl — HET BO3MOXKHOCTH
OOBSICHUTBL MPOUCXOKICHUE BCEX TE€X CBOMCTB, KOTOPBIMU 3TH YacTH-
upl obnanatroT. CoOCTBEHHO, TeopeTHueckas (U3MKa CO BCEM 3TUM
NPaKTUYECKH COIJIacHa.

OpnHako clieyeT 3aMeTHTh, YTO B TIOJOOHBIX PacCyKISHUIX J10-
MyLIeHa HeKOTopas MpUHLMIMAjIbHAs OMOKa: B OCHOBE BCEH IyTa-
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HULIBI JIEKHUT OTOXKIAECTBIGHME MacChl YacTHULL C JHEprueil u mnpen-
CTaBJICHHE O TOM, YTO 3JIEMEHTapHbI€ YaCTHLbl BELIECTBA — 3TO Cry-
CTKU 3Hepruu. Ilpu TakoM nMoaxoie CTaHOBUTCS COBEPLIEHHO HEIo-
HSTHO, KaKk MOryT BooOuie 0Opa3oBbIBaTbCs KakHe-TMOO uacTHLb,
€C/Ii He MyTeM B3auMHBIX MpeBpalieHnid. OU3UKH, TaKUM 00pas3oM,
HE 3aMeTWIH, KaK M3-32 HEBEPHOI'O MOAX0/1a, OTOXKAECTBICHUS MacChl
C BHEpruel y HUX HUcYe3sia caMa BO3MOXKHOCTh IIOCTAHOBKHU BOIIPOCA O
MOKCKE CTPYKTYP MUKPOYACTHLIBI.

A Beib U3 CaMOro 3aKJIIOYEHHUS O TOM, YTO «KaXkaas 3JeMeHTap-
Has 4acTHLa COCTOUT M3 BCEX APYTHX JIEMEHTapHBIX YacTHUL» C OYe-
BUIHOCTBIO BBITEKAeT, YTO BCE TaK Ha3bIBa€Mble <«3JIEMEHTapHbIE»
YacTHULbl BELLECTBA BOBCE HE JIEMEHTApHBl, a COCTOSAT U3 KAKUX-TO
CyLLECTBEHHO 00Jiee MeJIKUX YaCTHLl aHAJIOTMYHO TOMY, KaK JloMa ca-
MOM pa3HOI KOHCTPYKLIMHM MOTYT CTPOWUTBCS M3 OJAMHAKOBBIX KHPIH-
Yell, pa3Mep KOTOPBIX CYLIECTBEHHO MEHbIIE pa3MepoB OJIOKOB, W3
KOTOpPBIX CTposT noma. U, crnenoBatensHo, 3anaveit pu3mku Ha camom
Jiesie SIBJIIETCS HaXO)KJEHHE CBOWCTB ATOrO0 HOBOIO KHUPIMYMKA, a
TaKKe HAXOXJEHUE NPUHLMIOB OPraHu3alMu CTPYKTYp BCEX 3THX
MHOTOYHCJIEHHBIX <BJIEMEHTapHBIX YaCTHL] BELLIECTBa», KOTOpPbIE BO-
BCE HE TaK YK U 3JIEMEHTapHBI.

OtBeprasi Jake BO3MOXHOCTb Mepexofa K INIyOMHHOMY HU3yue-
HUIO sBIIeHWH, | eiizeHOepr, a 3a HUM W BCS COBpEeMEHHas TeopeTHude-
ckasi pU3MKa OTPULAIOT OECKOHEUHYIO CIIOKHOCTb MaTepuH BriyOb,
OOBSIBIISIOT COBPEMEHHYIO KBaHTOBYIO MEXaHUKY C €€ KOMOMHATOp-
HBIMH METOAaMH, 3aUMCTBOBaHHbIMU y CrieliManbHOW TEOpUM OTHO-
CUTEJIbHOCTH, MOJHBIM OMMCAHUEM M3YYaeMbIX €10 SIBJICHUH.

Ho Bcs Hayka roBoput mpoTuB yTBepkaeHui | eitzenGepra, a
takxke bopa, MopaaHa u npakTuuecku Bce COBpeMEHHOH (hU3NUeCcKOid
mKosbl. HeoqHOKpaTHO B HayKe BO3HMKAIN MeTapu3nuecKre yUeHus,
KOTOpBIE CTaBUJIM TpeJes Mo3HaHuto. Tak, HarnmpuMep, COBCEM HellaB-
HO MoJiarajiy, 4to rnocjaeaHed Mo3HaBaeMOM 4acThO MPUPOBI SBISET-
cst atoM. Ho npuiuio Bpemsi, Korzna 3HaHUS YelIOBEYECTBa O CTPOSHUH
BEILIECTBA HACTOJIBKO BO3POCIIH, YTO aTOM IPeACTal KakK CI0KHOe 00-
pa3oBaHHe, COCTABJIEHHOE U3 MHOTOUYMCIIEHHBIX YacTel, HaXOoAsMIInX-
csl B BeCbMa CIIOJKHOM JIBWKeHHH. B 19 B. omHO Bpems cpean ¢pusm-
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KOB OBUI pacrpocTpaHeH B3I, YTO B (U3MKe HUKAKWUX HOBBIX 00-
JacTei SBIICHUI YK€ He MOKeT ObITb OTKPBITO, DTO FOBOPUIIOCH KaK
pa3 HaKaHyHe OTKPBITHS PaJHOaKTUBHOCTH.

JluanexkTyeckuii MaTepuaii3M, ONMHUPAasch Ha BCIO HCTOPHUIO pa3-
BUTHS HayKu U (Quiocopuu, yuuT, 4yTo Matepusi OeCKOHEYHa BIiIyOb,
YTO 3JIEKTPOH TaK )K€ HeHcUeprnaeM, Kak 1 aToM.

Takum 00pa3oM, MPHUITKUCHIBAHUE CIPUHLMITHAIBLHOTO CTATHCTH-
YeCKOro» Xapakrepa KBaHTOBOM MeXaHHMKe M MPUIHMChIBAHKE € MoJi-
HOTBI, KOTOpOW OHa He 00Jia/laeT, eCTh MOMbITKA YCTAHOBJICHUS Tpa-
HMLI TTO3HAHMS, a <TIPUHLMIT HeomnpeaeneHHocTH» [ eii3eHOepra ecTh
CBOEOOpa3HbIii MOrPaHUYHbII CTOJNO, 32 KOTOPBIM MpEeKpallaeTcs Bes-
KO€ JIBIKEHHE YeIOBEYECKOrO MO3HAHUS.

B 3TOM OTHOIIEHHH B 00JaCTH KBAaHTOBOM MEXaHMKH Mbl MMEeM
SPKO BBIP@KEHHbIE OLIMOOYHBIC TOJIOKEHHS, MPOUCTEKAIOIIUE W3
JIOKHBIX YCTAHOBOK 3MIUPUOKpUTHUecKol ¢uiocodpun. TeHb smmnu-
PHOKPHUTHLIM3MA OEXKHUT 3a pa3BUTHEM KBaHTOBOW MEXaHUKH C CaMOM
ee KoJbIOen. DTa Teopus, M0 BIpaXKEHUIO Bee Toro ke ['eitseHOepra,
«OTepUPYET TOJIBKO COOTHOLICHHSAMH MEXIY NPHHLMIMAIBHO Ha-
OJ110[JaeMbIMH  BEJIMUMHAMHU», a TOCKOJIbKY BHYTPEHHHME JBHIKCHHS
MaTepuH CeroJHs He HaOJIoJaeMbl, TO OHM MPUHLMIHAAIBEHO MCKIIIO-
YeHbl U3 KBaHTOBOM MeXaHWKu. OTCIO/1a U pe3yJIbTarT.

KBaHTOBasi MexaHHKa Jajia BEJIMKOJIEMHbIE METO/Ibl BbIYMCICHHI
CIPUHLMIHAAILHO HA0JI01aeMbIX» BEJIMYMH — YPOBHEW SHEPIHH 3JIeK-
TPOHOB, YacTOT CHEKTPaJIbHBIX JIMHUI aTOMOB M T.N. OIHAKO TeopHs
HHMYEro He MOXKET CKa3aTh O TPACKTOPHSX AJIEKTPOHA B MpeJesax aTo-
Ma, 3TO ObUIO YMBIIUICHHO MCKJIIOYEHO C CaMOro Hauajla Kak He4yTo
IPUHLMIHAAIBHO He HabmromaemMoe». To, 4TO YMBILUICHHO MCKITIOYe-
HO M3 TEOPHH, CUUTACTCS «KAUYSCTBCHHO HOBBIMH 3aKOHOMEPHOCTSIMHU
MHKpoMHUpa». OJHaKO MPUXOIUTCS JIMLIb C COXKAICHHEM KOHCTaTHPO-
BaTh, YTO COOCTBEHHYIO OFPAaHUYEHHOCTh YBaXKaeMble yUCHbIC BbIAAIN
3a MPUHUMITHATIBLHOE YCTPOHCTBO IPUPOIBI.
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6.9. ConocTaBneHue B3rnsaaoB cOoBpeMeHHoM cu-
3M4YECKOWU TeoOpUMn U AnaneKTuyecKoro matepmanmsma

MeTtoponoruio coBpeMeHHOH (PU3MYECKO TEOpUM MOKHO Mpen-
CTaBUTh Kak ee (unocoduio, kak cuctemy B3risgoB. Mmeer cMbich
cOpMyIMpOBaTh OCHOBHBIE TMOJ0XKEHHUSI TaKOH CHCTEMBbI M COTMOCTa-
BUTb WX C W3BECTHBIMU MOJIOKEHUSAMH IUAJIEKTUUECKOro MaTepHa-
JU3Ma, a TakKe ¢ W3BECTHBIMU TOJIOKEHUSMHU KJIacCHYecKoH (pU3MKU
[7].

OpHuYM 13 OCHOBHBIX TpeOOBaHM, MPEABABISEMBIX K JFOOBIM HO-
BbIM TEOPHUSM COBPEMEHHOM (DM3UKH, SBISETCS COOTBETCTBHE HOBBIX
BBbIIBUTaeMbIX MoyiokeHUi CrenuaabHOM TeOpUH OTHOCHTEIbHOCTH
OiiHiTeliHa. J[toOble HOBbIE TOJIOKEHUSI OTBEpraroTcs cpasy, eciiu
9TO TpeOoBaHMEe He BbIMoONHAeTca. Takum obOpasom, CrienmanbHas
TEOpHsT OTHOCHUTENILHOCTH DWHIITEiHAa (paKTUUecKH BBEIEHa B PaHT
HerorpemuMoro formata. [Ipu aTom, ecnmu oOHapyKHUBaeTCsl HECOOT-
BETCTBHUE MEXIY CIEICTBUSMM, BBITEKAIOIIMMHU W3 MOJIO0XKEHUH Teo-
PUHM OTHOCUTENIBHOCTH M TMOJIOKEHUSAMH THAJICKTUUECKOro Marepua-
JM3Ma WM MOJIOKEHUAMH Kiaccuueckol (PU3MKH, TO BBIOOD JenaeTcs
B MOJIb3Y TEOPUHM OTHOCUTEIIBLHOCTH, TaK KaK CUMTAETCS, YTO AUAJIEK-
TUYECKUI MaTepualiu3M ycTape, a MOJIOKeHHs KlacCHuecKon (u3u-
KW HE MOTYT OBbITh MPUMEHEHBI K BO3HHUKIIEH CUTYaLUH.

A Ttakme pazHorimacus ectb. Kocmosoruueckue Tteopuu, 6a3u-
pyIOLIMECcs Ha TEOPUH OTHOCUTEIbHOCTH, HEMOCPEACTBEHHO MPUBOISAT
K «Havany» BceneHHOH, oTcueT BpeMeHH MpH 3TOM MPOU3BOAUTCS OT
«bonbworo B3psiBa». 110 MOA0KEHUSIM NHAJEKTUYECKOrO Marepua-
JM3Ma M KIacCH4YecKol (DM3MKM HUKAKOro Havana» ObITh HE MOXKET,
martepus, a, 3Ha4uT, U BceneHHas cylecTByOT BEUHO.

Teopust OTHOCUTENBHOCTH MOJIaraeT, YTO SHEPrus U MaTepus dK-
BUBAJICHTHBI, a TMAJIEKTUYECKUI MaTepraIn3M U Kilaccuueckas (pusm-
Ka CUMTAlOT DHEPrui0 M JBWKEHHE CBOWCTBOM, a HE SKBHBAJIEHTOM
MaTepHH.

[To coBpeMeHHOl (r3MYecKol TEOpHU CYLIECTBYIOT Mpeebl, JI0
KOTOPBIX MOXKHO JIeJIUTh MaTephajibHble 00pa3oBaHMs, 3TOT TMpenes
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0003HaYeH JIeJIeHMEeM Ha «dJIeMeHTapHble YacTHULbD» BelecTsa. Kiac-
cryeckas pU3MKa 3Ty MpoOsieMy MPaKTUYeCKH He 3aTparuBaet, a ua-
JEKTUYECKU MaTepuan3M IoJaraeT, YTo TaKoro npejesa HeT BOoO-
i€ 3JIEKTPOH TaK K€ HEUCUEPIIAEM, KAK U aTOM.

[TpaBuUnbHOCTH TEOPHHM B COBpeMEHHON (hH3MKe B 3HAUUTETHHOMN
CTETMEHH OMPENEINIETCS MO KPUTEPHIO BHYTPEHHEN HEMIPOTUBOPEUYNBO-
CTH, T. € 110 OTCYTCTBHIO B HOBOIl TEOPHH BHYTPEHHUX HEJIOTMYHOCTEN
Y TIPOTUBOPEYMH, XOTSI 3TOT MOMEHT B CAMON TEOPHUH OTHOCHUTEIIBHO-
cTU He BbINojHAeTcs: CrieuyanbHasi TeOpUs OTHOCHTENIBHOCTH KaTe-
ropudecku otsepraet a¢up, a Odwas Teopus OTHOCUTEIILHOCTH TOTO
JKe aBTOpa, B3sBlIas ceOe B OCHOBY Bce mojoxkeHus CreuuaibHOM
TEOPUU OTHOCUTEJIBHOCTH, KaTETOPUYECKH HACTAUBAET HA €ro Cylie-
ctBoBaHMU. CIIOB HET, BHYTPEHHSSI HEMPOTHBOPEUMBOCTh — HEOOXO-
JUMOE KadecTBO JIIOOOH TeopHuH, OJHAKO NUANICKTUUECKH MaTepua-
JIU3M MpenrnosaraeT 3T0 KaueCTBO HEOOXOAMMBIM, HO HE AOCTaTOuY-
HBIM, TaK KaK HY>KHO O0ECIMeuYuTb €lle COOTBETCTBHE TEOPHUH BCEM
W3BECTHBIM OMNBITHBIM JaHHBIM, OO «TOUKa 3pEHHS KU3HH, TPAKTUKU
JIOJDKHA OBITh TIEPBOM M OCHOBHOM TOYKOM 3peHHst Mo3HaHUs» (JIeHuH
[4, c. 145]).

CywectBytomas (u3uieckas TeOpusi CUUTAET BbIIBW)KEHHUE MO-
CTYJIaTOB Ha OCHOBaHMH TaK Ha3bIBAEMbIX KPUTHUECKHX 3KCIIEPUMEH-
TOB JOIYCTUMBIM M 3aKOHHBIM MpuemMoM. IToaTeepkaeHne BBIBOIOB,
BBITEKAIOLIMX M3 JTUX MOCTYJAaTOB, KAKUMU-TUOO 3KCTIEpUMEHTANb-
HBIMHU JITAaHHBIMH Cpa3y MOJHMUMAIOT 3THU MOCTYNAThl 10 YPOBHS abco-
JIIOTHOW WCTHHBI. [IMaleKkTU4eCKui MaTepuallu3M W KJacchdecKas
¢m3rka BooOIIe N30erarT MOCTyIaToB, a MOJy4eHHbIe Ha OCHOBAaHUH
aHaJlu3a MHOTMX 3KCIEPUMEHTAJbHBIX JAHHBIX BBIBOABI BBOJAWT B
paHr Julllb OTHOCUTEIBLHOM HUCTUHBI, OJIaras, 4ro KaXkJoe MOJIOKe-
HUE JOJDKHO HEIMPEPBIBHO YTOYHATBCA MO Mepe TMOIyYeHUs HOBBIX
3KCMEePUMEHTAIbHBIX JaHHBIX.

CoBpemeHHas ¢pu3nuecKas TeopHs He cuMTaeT 00s13aTeIbHbIM Bbl-
sICHeHHe (M3MYECKON CYLIHOCTH SIBJICHWH, Mpezrosaras OTCYyTCTBHE
BHYTPEHHETO  MEXaHW3Ma  SBJIEHWH, OTCYTCTBHE  IPHUYHUHHO-
CIIe[ICTBEHHBIX B3aUMOJEHCTBUN YacTeil BHYTpU (pU3MUYECKHX siBJe-
HUH, BO3BOMS BEPOSTHOCTb M HEONPEAETIEHHOCTh B MPUHLUI YCTPOH-
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cTBa NpHposbl. JlMajTeKTHYeCKHd MaTepHaln3M, ONMUPasCh Ha MOJo-
JKEHHEe O HeMcUYepraeMOCTH MaTepuH BIilyOb, MpeArnoiaraeT HaaIu4due
BHYTPEHHEr0 MeXaHW3Ma y Jr000ro sIBICHUS Ha BCEX YPOBHSIX Opra-
HHU3aLUHU MaTepuH, 00s13aTelIbHOCTh PHUMHHO-CIIECTBEHHBIX CBSI3CH.
A HeonpenerIeHHOCTh paccMaTpPUBAaeT, B OCHOBHOM, KakK CJIE/ICTBUE He
MIOJTHOTO 3HAHUS TMpeIMeTa, Kak HEeBO3MOXKHOCTh ydeTa Bcell Oecko-
HEYHOM COBOKYIMHOCTH (haKTOPOB, YUACTBYIOILIMX B KAXKIOM SBJICHHH.

CoBpemeHHas (usryeckas TEOpPHUsi CTPEMUTCS K MaKCHMalbHOM
abCTpaklMK, OTOPBAHHOCTH OT PeajbHOTO MHpa, K CO3JaHHI0 <«Qe-
3yMHBIX» TEOPHiA, IPEBO3HOCHT MAaTEeMaTHUKy KaKk MCTOYHUK (hu3nue-
CKMX 3HAaHWI O MHpe, MaTeMaTHKe MpUAaeTcsi 0coboe M TIIaBeHCT-
BylOIllee 3Ha4yeHHe B (HM3MYECKUX TEOpHsAX. MaTepuaIuCTUUeCKHUii
noAxoA TpedyeT MakCUMaJIbHOM peajbHOCTH, JUIsS Hero TaBHOE — (H-
3UYecKasl CYIIHOCTb SIBJICHHI, MaTeMaTUKe OTBOAMTCS MOTYMHEHHAs
poJib.

IMouck TeopeTHvecKHX peleHHi CoBpeMeHHas (M3MKa BUIUT B
HAaIpaBJIeHUH YCJIOKHEHHUsI MPOCTPAHCTBEHHO-BPEMEHHBIX HCKaXKe-
HHH, YTO OCOOEHHO SIPKO TMPOSIBISAETCS MPHU MPOHMKHOBEHWH B MHK-
pomup. MaTepuaaucTuueckuii oaXo | Npearnosaraet, Yto npocTpaH-
CTBO W BpeMs SBISIOTCA OOOOLICHHBIMH BCEOOLIMMH CBOMCTBaAMHU
BCEli COBOKYMHOCTH MaTepHajlbHBIX 00pa3oBaHuWii, a (u3nueckue
NPOLIECChl  PAcCMATPUBAIOTCS HE KaK Pe3yJbTaT MPOCTPAHCTBEHHO-
BPEMEHHBIX MCKaKCHUIA, a KaKk pe3yJbTaT CKPBITHIX (OpM IBUIKSHHUS
MarepuH. <«/IeliCTBUTEIbHOE €IMHCTBO MHpPA COCTOMT B €ro MaTepH-
alTbHOCTH, a 3Ta MOCIEIHAS I0Ka3bIBaeTCsl He Mapoi (POKYyCHUYECKHX
(dpa3, a JUIMHHBIM ¥ TPYAHBIM pa3BuTHeM (QUIOCOPUH U eCTECTBO3HA-
Hus» (Jlenun [4 c. 34]).

CoBpeMeHHas TeopeTHyeckas (pu3rKa MPUXOIUT K BBIBOIY O He-
HY)KHOCTH M JlaKe MPHHLMIHATBHONW HEBO3MOXKHOCTH CO3/aHHs Ha-
IJSITHBIX 00pa30B /il SBJICHHI MHKpPOMHpa, JJIsl CTPYKTYP MHUKPO-
00BEKTOB, MOJIeH U B3aMMOJICHCTBUIA, OTKY/la BbITEKaeT (pakThHuecKas
HEBO3MO)KHOCTh MPUMEHEHHs] MeTOJa aHAJIOTHUI IJIsl MOJICTUPOBAHUS
sIBJICHUI. MaTepuaaucTH4ecKuil MoaXo/ MpeanoiaraeT BO3MOKHOCTb
Y T0JIE3HOCTh HAIJIAAHBIX MOjesel, pa3paboTKH MEXaHW3MOB SIBJIe-
HHMI Ha KA4YeCTBEHHOM YPOBHE, YTO MPEANoaraeT HPOKy0 BO3MOXK-
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HOCTh TIPUMEHEHHs aHaJIOrWid. JTa BO3MOXKHOCTh OCOOGHHO IIeHHA
NPy aHaJIu3€e U MOAEIMPOBAHUM OOBEKTOB U SIBJIEHUH MUKPOMHUpA.

CoBpemeHHas TeopeTHuecKas (U3MKa He MPHU3HAET CYIECTBOBa-
HUs cpelibl BO BHYTPUATOMHOM M KOCMHYECKOM IPOCTPAHCTBE, XOTS
JIOMyCKaeT CYyIIeCTBOBaHHE «(PHU3NYECKOro BaKyyMma», COBEPIIEHHO
HEMOHATHO YCTPOSHHOTO M HEMOHSITHO COOTHOCSILErocs ¢ BEIIECTBOM
W CUJIOBBIMU TOJNIsIMHU. «BOJIHBI Marepuu» B COBPEMEHHOW (hu3MKe
(hakTHYECKH MCKITIOYAIOT HAJTMUKE KaKoro-mbo Marepuana s obpa-
30BaHMs CaMUX 3THUX BOJH. MaTepuasucTUYECKUH MOAXO HE MbICIHUT
CYLIECTBOBaHUS IBWXKEHHS, B TO YKCIE BOJH 0e3 cpeabl, oOpasytoreit
9TH BOJIHBI, TO3TOMY OJHO3HAYHO TpeOyeT MPU3HAHUS HATMYKS TaKOH
cpeapl.

Haxkonen, HoBast ¢uzuka 2010 B. B CBOMX OCHOBHBIX MOJIOKEHUAX
elle B Havaje BeKa MopBaja ¢ TpaaWUMIMH KJlacCHUecKod (pu3MKH,
(aKTHYeCKH OTKa3ajiach OT €€ TPAAWLMH, OT MPEeMCTBEHHOCTH dTa-
MIOB, OT Pa3BUTHS IO JIMHUM YTayOseHus B Martepuro. OQHAKO MOKHO
KOHCTaTHUPOBaTh, YTO OCHOBHBIE 3Talbl Pa3BUTHS KJIACCUUECKOW (u-
3MKH LUK KaK pa3 Mo yriryOleHHIo B yPOBHHM OpraHM3allii MaTepHUH:
OT BELIECTB K MOJIEKyJaM, OT MOJIEKYJ K aromMaM, OT aTOMOB K 3Jie-
MEHTapHbIM YacTHLIaM BellecTBa. TakuM oOpa3oM, KaxAblii Takoi
nepexos — (u3nyUecKas peBoNIOLMS — XapaKTepU3yeTcsl BBEIEHUEM B
paccMOTpeHHe HOBBIX, Bce 0ojiee MEJKHX 3JIeMEHTOB OpraHW30BaH-
HOW MaTepuH, U3 KOTOPBIX, KaK OKa3bIBAETCS, COCTOST yXKe OCBOEH-
Hble (PU3NYECKOi HAyKOH MaTepuanbHble oOpa3oBaHus. OQHOBpEMeEH-
HO BBEJE€HHME TakUX Oosiee MEJIKHMX MO pa3MepaM M MO Macce 3JIeMEH-
TOB TO3BOJISUIO BBISICHUTb CTPYKTYPY 3THX YK€ OCBOEHHBIX MaTepH-
abHBIX 00pa30BaHMii: BBEJEHUE aTOMOB MO3BOJIMIIO BBISICHUTh CTPYK-
TYpY MOJEKYJ, a BBEJCHHE JJIEMEHTApPHBIX YacTHL BELIECTBA BbIsSIC-
HHUTb CTPYKTYpY aToMoB. [1o100HBIH ke MOIX0 ITOMKeH Tereph I0-
3BOJIUTH BBISICHUTB CTPYKTYPY CaMHUX 3JIeMEHTapHbIX YaCTHLI.

Takum 00pa3oM, pacxoxKACHUS MKy COBPEMEHHOMN (pU3N1ecKon
Teopuel M MONOKEHUSAMH JUAJeKTUUECKOro MaTepuan3Ma U Ki1accu-
yeckod (PU3MKON HOCAT MPUHUMMUANBHBIA Xapaktep. Ho w3 srtoro
(hakTa BOBCe HE BBITEKAET, YTO JHAIEKTHUECKHI MaTepHaiu3M U Me-
TOZBI KJIACCHYECKOH (M3MKH YCTapeian W He MOTYT OBITh C yCIeXOoM
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MpPUMEHEHBI B JajbHENIIIEM, Yero He CKaXKellb O COBPEMEHHOW (Qu3u-
yeckod Teopuu. W g TOro, 4ToOBI B 3TOM YTBEPAMTHCS, HY>KHO
BCIIOMHUTb, YTO TaKOE HayKa U JIJIsl 4Yero OHa HY)KHa.

6.10. Hayka u mxeHayka

Uro takoe Hayka? Hayka 3TO MOMCK HOBBIX OOBEKTHUBHBIX (hak-
TOB, UX CUCTEMATHU3allUs W BhISABIICHHE HA 5TOW OCHOBE OOBEKTUBHBIX
3aKOHOB MPHUPOJbI, Ha 0a3e KOTOPbIX BO3HUKAIOT HOBbIE HAMpaBleHHs
MCCIieIOBaHW M HOBBIE TEXHOJIOTHU. A OBEJEHUE YK€ YCTaHOBJICH-
HBIX, TeM OoJiee «OOIIENPU3HAHHBIX» UCTUH JI0 HIMPOKOKM Macchl 3TO
He HayKa, a MperojaBaHue, MPOCBEUICHWE WM NpsMOW OOMaH, 4ToO
YyroHO, HO He Hayka. UToOwl pazoOpaTbcsi B TOM, YTO €CTh HayKa, a
YTO €CTh JDKEHAYKa, HYXKHO MOHSATH POJIb €CTECTBO3HAHUS i 001Ie-
CTBA.

UYesnoBek *HUBET B MPUPOJE U [Tl BLDKUBAHUS OH JAOJDKEH YUUThI-
BaTh ee 00BbeKTHBHBIE 3aKOHbI. CaM (hakT TOro, 4TO OH ewle >KUB, IO-
BOPUT O TOM, UTO OTKPBITBIE paHee OCHOBHBbIC 3aKOHBI MPHUPOJIbI
JIFOABMHU YUTEHBI BEPHO, MHAUe 4eJ0BE4YeCTBO JaBHO morubio 6sl. Ho
nprposaa GeckoHeuHa B CBOEM pa3HO00pa3uu, MO3TOMY CUTyalUu MO-
I'YT MEHATHCS, U MPUPOLY HYXKHO W3y4yaTh KaK OOBEKTHUBHYIO pealib-
HOCTh, a HE BBIyMbIBaTh ee. B 3TOM cyTh MaTepuanucTiuueckoi me-
TOJOJIOTHH.

Jtonu Hy)kparoTcs B npeomemax nompedeHus, KOTopble Haao
c/ieath, FOTOBBIMU OHHM He ObIBatoOT. J[yis aTOrO0 Ucnoas3yromcea opy-
Ousa mpyoa, KOTOpble €CTh YacTb MEXHOA0ZUIl, 3 TEXHOJIOTHUH OCHO-
BBIBAIOTCSl HA 3aKOHAX MPUPOObl U UCTIONB3YIOT MPUPOAHOE Chipbe. U
3leCh TOXKE€ HEOOXOAMM MAaTepUAIMCTHYECKHUN TMOMIXOJ, 3aCTaBJIsIo-
MK W3y4yaTh MPUPOIY TAKOM, KaK OHAa €CTh, HpPaBUTCS 3TO KOMY-TO
WIIM He HpPaBUTCS, He UrpaeT ponu. [IbiTaTbes MOAMEHUTD 3Ty 00bEK-
TUBHYIO HEOOXOJMMOCTh BBIJYMKAMH — MOCTYJIATAMU, NPUHIMIIAMH,
aKCUOMaMH WJIM OOXKECTBEHHBIM TMPOMBICIIOM O3HA4aeT MPUHUMATH
JKenaeMoe 3a AeWCTBUTENbHOE, a 3TO PaHO WM MO3JHO OTOMCTHUT ca-
MBIMH Pa3HOOOpa3HBIMU HETaTHBHBIMHU MOCJIEACTBUSIMH — TEXHOJIOTH-
YeCKMM KOHCEPBATH3MOM U OTCYTCTBHEM HOBBIX TEXHOJIOTHIA, HcUep-
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MaHWeM ChIpbSl MU 3HEProOHOCHUTENel, a ajlee — MPsIMbIM T'OJOAOM U
KaTacTpohamH.

Takum obpa3om, Hayka o0s3aHa M3yudaTh MPUPOLY Ui peau3a-
UMK IBYX 1ieied — 1) MpOrHO3UpOBaHKs €€ COCTOSHHS, YTOObl MUHH-
MU3UPOBATh BO3MOXKHBbIE HEraTHBHBIE MOCJIEACTBUSI OT MPHUPOIAHBIX
KaTaKIM3MOB M 2) /Ul CO3/1aHMSl TEXHOJIOTWH, HEOOXOIUMBIX s
NpOU3BOACTBA MpeaMeToB notpedinenus. M ta, u npyras uenu tpely-
10T OOBEKTUBHOIO M3Y4EHHs IPUPOABI, & 3TO U €CTh MaTepHATTU3M.

O mpeaMeTe HayKH JI0CTATOYHO CKa3zaHo B [8]:

«Hayka, chepa uenoBeueckoil neTeNbHOCTH, (PyHKLMEH KOTOPOi
sBJsieTcsl BbIpaboTKa M TeopeThyeckas CHCTeMaTH3alus 00beKmug-
noix (KypcuB Moii — B.A.) MaHHBIX O AEHCTBUTEIBHOCTH; OIHA W3
tdopm yenoBedeckoro cozHaHus. ...IloHsTre «H.» Bkitoyaer B ceOs
KaK JeATeJIbHOCTb MO MOJYyYEHHIO HOBOTO 3HaHMs, TaK U pe3ybTar
3TOM NeSTETbHOCTH — CyMMY MOJIyY€HHbIX K JaHHOMY MOMEHTY 3Ha-
HUH, 00pa3yoLMX B COBOKYITHOCTH HAy4YHYIO KapTHHY MHpa.

...Hemnocpencteennsie nenn «H.» — onmcaHue M mpelnckazaHue
MpPOLIECCOB U SIBIEHUI NeHCTBUTEIBLHOCTH, COCTABISIIOIUMX IMPEeAMET
€€ M3YUeHHs] Ha OCHOBE OTKPBIBAEMBIX €H0 3aKOHOB, T.€. B LUIMPOKOM
CMBICJIE — TEOPETUYECKOE OTpaKEHUE NeHCTBUTETBHOCTH.

Janee roBopuTcs, 4To B Hayke MOJy4YeHHE 3HAHWH oOpasyer ee
IJIaBHYIO M HEMOCPEACTBEHHYO LieJIb.

Uz ¢dopmynupoBkr mnipenMeTra HayKd BBITEKAaeT, YTO YUEHbIE
JOJDKHBI 3aHUMAThCsl TOUCKaMU HOBBIX (DakToB (IesTeTbHOCTh MO TOo-
JIYYSHHUIO HOBOT'O 3HAHMs) M TEOPETHYECKMM O0OOIICHHEM MOJTy4eH-
HBIX OOBEKTHUBHBIX 3HAHUI U Ha 3TOW OCHOBE JeJaTh MpeCKa3aHus O
HOBBIX SIBIEHUSX, T.€. OMPEAEIISATh METOAOIOTHIO UX MTOUCKA.

[lockonbky Hayka sIBJsI€TCSl HEMOCPEACTBEHHBIM YUYaCTHUKOM CO-
BPEMEHHOI'0 MPOM3BOJICTBA, TO MOXKHO A0OABUTb, YTO y HEE MMEETCs
ellle 3a/1a4ya Mo BOIUIOLIEHHUIO ee NOCTWKeHUH B TexHonoruu. [locnen-
Hee SIBIIeTcs MPEeIMETOM YxkKe He (yHIaMEeHTaIbHOMW, a OTpacieBbIX
Hayk. be3 BHeIOpeHMs B TEXHOJOTWH PaHO WM TMO3IHO (yHIaMeH-
TaJIbHbIE 3HAHUS YTPAauUBarOTCS.

K coxanenuto, npenmer jokeHayku B bCD He onpepeneH, 4To, B
MPUHLMIIE, TO3BOJSIET BOJIBHO TPaKTOBAaTh 3TO MoHATHE. OOHaKo
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MOXKHO [0JIaraTh, YTO JDKEHayKa eCTh aHTUTe3a Hayke, U ee 3ajaya —
BbIpabOTKa He OOBEKTUBHBIX, a CYObEKTUBHBIX 3HAHWH, BBITYMKa <3a-
KOHOB», COOTBETCTBHE KOTOPHIX OOBbEKTUBHOMN NEHCTBUTENLHOCTH HE
00s13aTeNBHO.

B ocHOBe Bcero ecTecTBO3HaHUS JISKUT (PU3NKA, a B OCHOBE Beeil
¢usnkn ¢dusnuveckas Teopus. KakoBa Teopus, TakoBbl OyAyT W Ha-
npaBjieHus uccnenoBaHuii. Ho mnpuknagHuku, o0si3aHHbBIE pelIaTh
NpUKJIaJHble 3a7a4l, He MOT'YT OCTaBaThCsl PaBHOILYLIHBIMHU K TOMY,
YTO Jie7IaeTcs B TEOPETHUECKOM (PU3HKe, OTOMY YTO OT 3TOTO 3aBUCST
TexHoJoruu. Maeanuctuueckuii MoaXo, OCHOBaHHbIM Ha abCcTpakUu-
AX, HEe TO3BOJIET MPUKIaJHUKAM pellaTh HAacyLHbIE 3aJaud COBpe-
MEHHOCTH, NTO3TOMY KPHU3HC 000CTpseTCs.

K HacTosiiemy BpeMeHH MOSBUIIOCH MHOXKECTBO CaMOAESATEIbHBIX
ABTOPOB, KOTOpbIE€ MbITAIOTCS PELIMTH YacTHbIE U oOLIre MpoOeMbl
€CTeCTBO3HAHMS, He pelaeMble OQUIMATbHBIMA HAaYYHBIMH YUpPEXK-
JOeHUssMHU. Hy>XHO OTMETUTb, YTO MHOTHE M3 3TUX aBTOPOB, K CoxXaJie-
HUIO, HE BJaJe0T HAY4YHOW METOJO0JIOTHEH, UX CY)KICHHUS MOBEPXHO-
CTHBI, OHU COBEPLIAIOT MHOTOYHCJIEHHbIE OLIMOKHM, KOTOpbIE ObICTPO
obHapyxuBatoTcs npodeccronanamu. OnHako caMm (GakT MOSBICHUS
TaKWX aBTOPOB FOBOPUT O HEYJOBJIETBOPUTEILHOM COCTOSIHUM HAyKH
U, IpeKe BCero, Hayku (yHIaMeHTalbHOM, K KOTOPOi Y MHOTHX U, B
MEepPBYIO oyepenb, y NPUKIaJHUKOB HAKOMUIOCh HEMANO MPETeH3UH.
B HOBBIX Teopusix, KOTOpbIE MBITAIOTCS CO3JaTh caMoOJesTelbHbIe
aBTOPbI, MPOTUBOPEUUIl C HBIOTOHOBCKOM MEXAHUKOW M KBAHTOBOU
MEXaHUKOWH OOBIYHO HE BO3HMKAET, C TEOPHEH e OTHOCUTEIbHOCTH
OHHIUTEeHA NMPOTUBOPEUMs] BOSHUKAIOT MPOTUBOPEUMs] aHTarOHUCTH-
yeckre. 1 ocobeHHO 3TH MpOoTUBOpeuusi 00OCTPUINCH B MOCIETHHUE
JBa JECATUIIETHS, KOIAa MHOXKECTBO aBTOPOB CTajo yAeNsTh BHUMa-
HUe npobieMe GU3NUECKOro BakyyMa u a¢upa.

OpHako CcerofHs CyIIECTBYIOT HEKOTOpble METOJOJOrUYecKHe
YCTaHOBKHM, KOTOpbIE, 0 MHEHHUIO UX CO3/aTelieil, MO3BONIAIOT OBICTPO
OTJIMYUTD JIOKHYIO TEOpUIO OT MCTUHHOM. Tak, ecam xots Obl 0gHO
MOJIOKEHWEe HOBOW TEOpPUM BXOAMT B MPOTHBOpPEYHE C KaKUM JIMOO
MOJIOKEeHHWEM HbIOTOHOBckoOM Mexanukd, CTO unm kBaHTOBOI Mexa-
HUKH, TO TEOPHsl CUMTAETCA JIOXKHOM U oTBepraeTcs ¢ xoay. [lomyyen-
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Hble B HOBOM TeoprH (hopMyJibHbIE BbIpaskeHHS 00s3aHbl, B YaCTHO-
CTH, COOTBETCTBOBATh MPUHLMITY «IOPEHLIOBOH MHBAPUAHTHOCTHU», B
COOTBETCTBHU C KOTOPBIM J100bIe ypaBHEHUS! (PU3UKH JOJIKHBI OBITH
HEM3MEHHBI [0 OTHOLIECHHIO K MpeoOpazoBaHusaM JlopeHua, nexammum
B ocHoBe CTO, 1 TeM caMbIM COXPaHWUThH CBOU BU/ B JTIOOO# TOJBHIK-
HOW WJIM HEMOJBMKHOW CHCTEME KOOPIMHAT.

Hukakas teopus, Tak uiau uHaue, He coorBercTByromas CTO,
He MOXKeT ObITh Mpu3HaHa HayyHoW. M Ha Ty Temy B 1964r. GbIO
Jake BBIMYLLEHO 3aKpbiToe PelieHne cexuuyu acTpOHOMMU M MaTema-
Tk AH CCCP, B COOTBETCTBHH C KOTOPBIM HE pa3pelagock KpUTH-
KOBaTh TEOPHUIO OTHOCHUTENIbLHOCTH DWHILTEHHA, a MOHATHE «QpUp» —
MHUpOBasg cpefa OOBABIIOCH AHTUHAYYHBIM, MOTOMY YTO TOHSATHE
a¢upa Obuio oTBeprHyto CreuuanbHON Teopueil OTHOCHUTENBHOCTH
Kak abCOJIIOTHO HE COOTBETCTBYIOLIEE BCEM €€ MCXOAHbIM MOCTyJa-
taM. Oto PemieHue He OTMEHEHO A0 CHX MOpP, M HU OJUH HAY4HBIH
JKypHasl He NPUHUMAEeT HU OJHOM cTaTbM, B KOTOPOW €CThb yNOMHHa-
HHUE CJIOBa «o(UP>» WM B YEM-TO UMEETCSl HECOorjlachue ¢ Teopuel oT-
HOCUTENbHOCTH OHHIITeHHa. KpuTuka Teopuu OTHOCHTEIbHOCTH,
LIMPOKO Pa3BepHyTas B HAYYHBIX XKypHaslaX B MSATHIACCATbIE TOJB,
MOJHOCTBIO MCUe3Jla ¢ MX CTPaHHML YK€ ¢ Hayala IEeCTUAECATHIX ro-
J0B.

B TO ke Bpems, He Oyay4dM B COCTOSHHM OOBSCHUTH HAKOIHB-
HiMecs B TEOPUM MPOTHBOpPEYMs, MHOTHE TaK Ha3blBaeMble YYeHbIe,
o0JieYeHHbIE CaMbIMU BBICOKMUMM HAYYHBIMU 3BAHUSMH U PerajusMu,
KHHYJIMCh B PEJIMTHUIO, YTO MO3BOJIAET UM BCe OOBACHITH O0XKECTBEH-
HBIM NIPOMBICIIOM, CBajiMBas Ha bora oTBeTCTBEHHOCTD 3a cBOoe OeccH-
nve. OTO CTBIKYETCSl M ¢ MHTepecaMy LIePKBH U C UHTepecaMd HOBO-
SBJICHHOM OyprKya3uu, mbITalollelcss 0oToOpaTh Y Hapoja mocieHee,
HE BKJIaAIbIBasi B MOMCKH HOBBIX HAIPaBJICHWH HHUKAKUX WHBECTULHH,
MOCKOJIBKY HayKa — 3TO TOJILKO Pacxofbl, AOXOIbl OT Hee OyIyT He
ckopo. O ToM, YTO Takas CMbIYKa MPOUCXOJUT HA HALIMX Tjla3ax, CBU-
JeTeNIbCTBYIOT, Harnpumep aBe MexayHapoHble KOHPEPEeHLMH, Mpo-
BesieHHble B MBTY um. baymana 8 2003rr. o pykoBOJCTBOM PeK-
Topa MBTY ®enopoBa, Ha KOTOPBIX BBICTYIAIH LIEPKOBHBIE HEpapXH,
BCAYECKH O00psiomue 3To HampaBieHne. OHU paccKa3blBalld IPO
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YyyZAeCHbIE SBJICHHUS, HE YIIOMHHAsl O TOM, YTO BCSKOE YyJO €CTh BCEro
TUIIb (PU3HUUECKOe SBICHHE, MEXaHW3M KOTOPOTO 1OKa He MOHST.

Ho 310 He Bce. 3axBaTHBIIME KOMaHIHbIE MO3ULIMK B HayKe TCEB-
JOHAYYHbIE LIKOJIbI 00eperatoT CBOI0 KOPMYLIKY, TPETUPYIOT BCAKOTO,
KTO OCMEJIMBAETCSl UCKAaTh OOBEKTHBHYIO UCTHHY B3aMEH TeX JIOMKHBIX
Y aHTUHAYYHbIX MOJI0XKEHUH, Ha KOTOPbIE 3TH LIKOJIbI OMUPAIOTCS. A B
Poccwiickoii Akagemun Hayk nake co3naHa crieumanbHas Komuccus
no 6oprbe ¢ MmKkeHaykoii, npeacenareiaeM Komucenu ssnsercst akaje-
muk Cubupckoro otnenenns PAH 3.K. Kpyrnskos, a u3BecTHbIi
akagemuk PAH B.JI. I'uH30ypr siBraseTcs MHUUMATOPOM CO3AaHUS U
ujeHoM 31oit Komuccuu.

Bce 510 03Hauaer, 4To B yHIAMEHTAIBLHOW Hayke W, B TIEPBYIO
ouepenb B €e OCHOBE — TeOPETHUECKOH PU3MKe Ha3pen IIyOoKHid KpH-
3uc, M ceroaHs (usnveckas (yHAaMeHTajbHAas Hayka HaXOOUTCS B
TynukKe. DTO CleAyeT M3 TOro, YTO B HEH HAKOMMJIOCh MHOXECTBO
npo0JieM, KOTOpble OHA OKa3aslaCh PEIINTh HE B COCTOSIHUM. | 1aBHBIE
W3 HUX — MOJIHOE HEMOHUMaHKe TOT0, Kak YCTPOeHa MPUPOAA, UTO SB-
JISIeTCSl OCHOBOM CTPOCHUS MaTeprH, GPU3MUECKUX SIBJICHUI U KAKOB MX
BHYTpeHHUH MexaHu3M. CJeaCTBMEM 3TOro HEMOHMMaHWA SIBIISETCS
BCe OOJIbIIMI OTPHIB (PyHIAMEHTAILHONW HAayKH OT MPUKIATHBIX Ha-
MpaBJI€HUI, OT MPAKTUYECKOrOo MPUMEHEHUs €€ pe3ysIbTaToB, 3TO U
SBJISIETCS TJIABHBIM MPU3HAKOM KpPHU3MCa, TOPA3UBILEr0 COBPEMEHHYIO
(hyHIaMEHTaIbHYIO HayKY.

BeixogoM u3 coznaBuierocs Mojg0XKEHUs SBISETCS TOJIBKO Kapau-
HaJIbHasi CMEHa Bcell MeTOJONIOTMH (pyHIaMEHTAIBHOM HayKH, mepe-
X0/l €¢ Ha MaTepUaIMCTUUECKHe METObl UCCIIEOBAaHUNA B COOTBETCT-
BUSIMU C MOJIOKEHUAMH AUAJIEKTUYECKOro MaTeprain3Ma.

Buoieoowt

1. llenbto pa3BUTHs COBpEMEHHOMN (DU3NUECKOM TEOPHH CUNUTAETCS
HE TMO03HaHNe 3aKOHOMEPHOCTEeH peasbHOro (PU3NUecKoro MMupa, a Ma-
TeMaTH4Yeckoe 00belMHEeHHe B OJHO olllee ypaBHEHUE MaTeMaTuue-
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CKHX ONMHWCAHWUN (yHIaMEHTAIBbHBIX B3auMoJieiicTBuUil. B dpusnueckoit
TeopyH TpeobianaeT (GeHOMEHOJIOrHsl, MaTeMaTHYecKoe OMNKCaHHe
npeBalupyeT Haja (PU3NYECKUM CMBICIIOM, BHYTPEHHUE CTPYKTYp Ma-
TepUaJIbHBIX 00pa30BaHUK MUKPOMHpPA HE paccMaTpPHUBAIOTCs BOOOLLE.

2. CoBpemeHHas (usnveckas Teopus B CBOCi OCHOBE MOCTYJa-
TUBHA, B HEH YKOPEHMJICS aKCMOMAaTHYECKMI METO/l, KOraa UCXOAHbIE
MOJIOKEHUS! MPUHUMAIOTCS 6e3 JO/DKHOro 00OCHOBAHUS, MPOLECCH
CBOISTCA HE K [BWXKEHHUIM MaTepuM, a K MpOCTPaHCTBEHHO-
BPEMEHHBIM HCKKEHHSM.

3. B coBpemeHHoOIi TeopeTHyeckol (przrMke MMeeT MecTO Harpas-
JIeHHBIH oA0Op PaKTOB MOJ TOCMOACTBYIOLLYIO TEOPHIO.

4. B COOTBETCTBUM C MOJIOKEHUSIMU COBPEMEHHOW (puznyeckoit
TEOPUH MPOCTPAHCTBO, BPEMs M SHEPrvH OKa3bIBalOTCS HE CBOMCTBa-
MU MaTepHH, a ee 3aMEeHUTEISIMU.

5. dlpuHuMn HeonpeneneHHOCTH», BO3BEIEHHbII B PaHT 3aKOHA,
HaJIOKWJT IPUHLIMIMAIBHOE OIpaHUYEHHEe Ha BO3MOXHOCTH TMO3HAHUS
BHYTPEHHHX MPOLECCOB MUKPOMUDA.

6. JlanpHeiee pa3BUTHE €CTECTBO3HAHMS MO MyTH, HA KOTOPOM
HAaXOANTCS COBPEMEHHas TeopeTndeckas (GHU3MKa MPUHLMIHAAIBEHO
HEBO3MOKHO.

7. BoIxoioM M3 c03/aBLIETOCs MOJIOKEHUS SIBIISIETCS TOJIBKO Kap-
JMHAJIbHAs CMEHa BCced MeTOHOJIOTMH (DyHAaMEeHTAJIbHOW HayKH, Iie-
pPexo/ ee Ha MaTepHaTUCTUYECKUE METO/bl UCCIIeIOBaHUN B COOTBET-
CTBHSIMH C MOJIOKESHUSAMH JUAJIEKTUYECKOTO MaTeprainu3ma.
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MnaBa 7. AnanekTuyeckui matepuanusm
KaK MeToloNnorusl eCteCTBO3HaHuA

7.1. EctecTBO3HaHUe U OCHOBHOM Bonpoc puno-
cocpumn

Ha npoTsbkeHun Bceli MCTOPHM €CTECTBO3HAHHMS B HeM OOprOTCs
JIBa TJaBHBIX (HIOCO(CKUX HANpaBlIeHUs — MaTepualii3M W Hjea-
au3m [1, 2]. B uem ux cytp?

OCHOBOIl MaTepHalMCTHYECKOrO MHPOBO33PEHHUS SIBIISSTCS MpPH-
3HaHWE MEePBUYHOCTH U OOBEKTUBHOCTH MAaTePUU M BTOPHYHOCTH CO3-
HaHus. DTO O3HAYaeT, YTO MaTepUalIU3M UCXOAMT U3 TOro, 4YTO Ma-
Tepus, MPUPOAa OOBEKTHBHA, CYLIECTBYET HE3aBUCHMO OT HAallero
CO3HaHMsl M YeJIOBEK, SBJISSACH YAaCThIO MPHUPOJbI, €CIIH OH XOUeT MC-
NOJIB30BATh €€ CUJIbI, JOJDKEH M3y4aTh MPUPOIY TAaKOW, KaK OHa eCTh
W JIeNiaTh U3 3TOro Ajst ceOs BbIBOABL. TeM caMbIM, ero npeacTaBlieHUs
0 MpHUpOse, ero co3HaHue OymyT BTopuuHbl. U ecnm B pesynbrate
CTOJIKHOBEHHMS C MPUPOAHBIMHU SBICHUSIMH YEJIOBEK OTKPOET Juisi celst
HOBBIC CTOPOHBI, OH JIOJDKEH OBbITh TOTOB U3MEHHUTH CBOM IMpPEICTAB-
JIeHHs, YTOUHHUTb MX, a BO3MOXKHO M BOBCE OTKa3aThCs OT HHX, 3aMe-
HMB Ha Jpyrue.

[1pu 3TOM Hy>HO He 3a0bIBaTh, YTO MOJHOCTHIO YSICHHUTH BCE SIB-
JICHUsI TIPUPOJIBI U JaXKe KaKI0e OTAeJIbHOE SIBIICHUE BO BCEH MOJHO-
Te OH HE CyMeeT HHKOI/A, ero 3HaHWs O KaXIOM SIBJICHHH U TeM 6o-
nee 0060 Bceii mpupoae OyayT Bceria YacTHYHBI, 1aKe BO MHOTOM
MOBEPXHOCTHBI. JTO MPUHLMIHAIBLHO M CBS3aHO C TEM, YTO Ka)I0e
SIBJICHHE HMMeeT OeCUMCIICHHOe MHOXKECTBO CTOPOH M KayecTB, W3y-
YUTh BCe UX HE XBATUT HU BpeMEeHH, HU cui. [loaTomy yesnoBeky B
ero B3aMMOJCUCTBUU C MPUPOJON Bcerga MPUXOIUTCS BBIOMPATH TO
IJIaBHOE, HA YeM HY>KHO, 10 €r0 MHEHHIO, COCPeIoTounThes. [ToaTomy
ero 3HaHHs Bceraa ObUTH U OyIyT HEMOJIHBI M BCEr/ia IOKHBI MOMOJI-
HSTBHCS U pa3BUBATHCA.
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Takum 00pa3oM, NIPU MaTEPUATTUCTUYECKOM TMOJXO0JIE UCCIIe0Ba-
TeJIb BOCTIIPUHMMAET TMPUPOJAY TaKOM, Kak OHa €cTh, M ecliu (aKThl
NPOTUBOpPEYAT €ro MpeACTaBICHUSIM O Hel, OH W3MEHSET CBOM Mpe/-
CTaBJICHHSI.

OCHOBOH k€ MIeaTMCTUIECKOT0 MHUPOBO33pEHHs, HA000POT, SB-
JiieTcs MPU3HAHUE JIOMYyCTUMOCTH KOHCTPYHpPOBaHUsS npuponbl. Uc-
clleioBaTelb co3/1aeT cebe HEKOTOpOoe MpelCTaBIeHHe O MPUPOIHBIX
SIBJICHUAX, & 3aTeM JOKAa3bIBA€T, YTO MPUPOHBIC SBJICHUS COOTBETCT-
BYIOT €ro TMpeJICTABICHUAM O HUX. 3/1eCh Ha MEpBOE MECTO BBICTYIA-
10T UJIeH, a Ha BTOPOM MecTe siBJieHHs nmpupoasl. UM ecnu npupoaHbie
(aKThl He COOTBETCTBYIOT TPEICTABICHUSAM HCCIIeIOBaTEIs, TO Hea-
JIUCT HAUYMHAET UCKAXKATh (PAKTHI.

B sTom miaHe coBpeMeHHas TeopeTudeckas (puzMka sBIiseT coOoi
oOpa3zel] uiealuCTU4eCKoro oopasza MelieHus. Y rmaBHbIM TpU3HA-
KOM 3TOTO SIBIISIETCS €€ HOCIMYIAMUBHOCHTD.

B [3] naHo oObsicHeHHe, YTO TaKOE MOCTYJIAT:

«...noctyiaar (ot jar. postulatum -rpeGoBanue) — npeanoxeHne
(ycrorue, mormylieHue, MPaBUIO) B CHIY KaKUX-TMOO COOOpaskeHHi
nprHUMaeMoe 0e3 J0Ka3aTelbCTB, HO, KaK MPaBWIo, ¢ 000CHOBaHUEM,
NpUYeM UMEHHO 3TO OOOCHOBaHME W CIIY>KUT OOBIYHO TMOBOJOM B
NOJIB3Y IPUHATHS» NOCTyJaTa. XapakTep «IPUHATHS» MOXKET ObITh
pazIN4HBIM.

...I1pu Bceii pa3HOPOAHOCTH PUMEPOB OOLIMM ISl HUX SIBJISIETCSI
TO 00CTOATENBCTBO, YTO, HE jKaJiesl JOBOAOB, NPU3BAHHBIX YOCIUTh B
pasyMHOCTH (<IIPaBOMEPHOCTH) 9TOTO MPUHSATHS MpeyiaraeMbIX Ha-
MM MOCTYJIATOB, Mbl B KOHEYHOM cUeTe MpocTo mpedyem (KypcrB MO
— B.4.) (oTctoma ¥ STUMOJIOTHSI CJIOBA <TIOCTYJIAT») 3TOTO MPUHSTHS,
B TaKMX CIIy4asX FOBOPAT, YTO BhIJBHIaeMble Ha Ty POJIb MPEJIONKe-
HUS <«TIOCTYJIHpPYIOTCS». B akcromaTtudeckoM MeToje MpeasioKeHne
npunumaemcs (Kypcus Mot — B.A.) B KauecTBe UCTHHHOTO».

W3 u3/10)keHHOTO BHUIHO, KaK BBICOKA OTBETCTBEHHOCTH 000-
cHOBaHMs moctynaToB. OJIHAKO BCS MCTOPHS Pa3BUTHS €CTECTBO3HA-
Hust B 20 cTONETHM MOKa3bIBAET, UYTO aBTOPHI MOCTYJIATOB HE YTPYXK-
JatoT ce0s HU 00OCHOBaHWUEM CBOMX MOCTYJIATOB, HM OrpaHUYCHUEM
WX pacrpoCTpaHeHus, a MPOCTO COPTUPYIOT MO HUX MPUPOJIHBIC SIB-
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JIeHHsl, TPUHUMAs TO, YTO UM HPABUTCS, T.€. TO, YTO COOTBETCTBYET MX
nocTynaTam, M, OTBepras To, 4TO HX MOCTYJaTaM He COOTBETCTBYET.
[Tpumep — Bcst UCTOpUS € MCCTIeOBAaHUAMH (pUPHOTO BETpa.

Ho, MoxeT ObITh, 3TO CIIMIIKOM CTPOTO, Bellb ObUIN K€ MPUMEpbI
yaayHoro BbiGOpa nocrysara?

Hamnpumep, u3BectHo, 4to reometpust EBKiMaa OCHOBaHa Ha MSTH
rpynmnax noctyynaToB (coyeTaHwus, MOpPs/Ka, ABUKEHHs, HEMPEPbIBHO-
CTH, mapasiesabHocTH). [IaThlii noctynat (4epe3 ofHy TOUKY, He Jie-
Kalllyl0 Ha TAaHHOM MPSMO#, MOKHO MPOBECTH TOJIBKO OJIHY MPSIMYIO,
napasuie/IbHyIO JTaHHOM) SIBUJICS TIPEIMETOM OXKECTOYEHHBIX JUCKYC-
cuii B 19 B. [IpotuBononoxkHoe yTBepskaeHue JlobaueBCKOro, BbIIBH-
HyToe UM B 1826r., 0 TOM, 4TO Yepe3 OJHY TOUKY, HE JIeKAIlylo Ha
JAHHOM TPSIMOiA, MOKHO MPOBECTH HE OJIHY, a, M0 KpaiHel mepe, 1ABe
napasuielibHble MpsMble, He COBMAJAoLIKe APYT C IPyroM, MPHUBEIO K
NOSIBJICHUIO HEEBKIINI0BOM reomeTpuu [4] (puc. 7.1).

Puc. 7.1.11o Jlo6ayeBcKkoMy 4epe3 TOUKY, JIeXKAIYI0 B IVIOCKOCTH MPSIMOId,
MOKHO TPOBECTH He MeHee JBYX He COBMNAJAIOINHMX MPSMBIX, NMapajlieJbHBIX
JAHHOM NMPSIMOH. ..

[MosiBieHWe 3TOi reoMeTpuu ObLIO PacLEHEHO COBPEMEHHHKaMHU
KaK MepeBOpoT B reoMeTpu, a cam JloGaueBckuii Obl1 Ha3BaH «Ko-
NepHUKOM reoMeTpun». Ha 3ToM mpumepe BHIHA POJb MOCTYJIaTHB-
HOTO METOJa MOCTPOCHUs TEOPHIA: KAKO8 nOCHyiam, maxkosa dydem
u meopus.
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Ha npuBeneHHOM comocTaBieHUM OBYX TF€OMETPHM CTOMT OcTa-
HOBHUThCS MOJIpoOHee.

Kak u3BecTtHO, 0cHOBOI reoMerpun JlobayeBcKkoro siBJiSeTCS W3-
MeHeHHas gopma msToro noctynara EBkiuaa. B pesynbrare BbIABH-
JKEHMS MOCTyJlaTa O TOM, YTO Yepe3 TOUKY, JIEKAlLylO BHE MpPSIMOH,
MOJKHO TIPOBECTH B 00IIIel MIIOCKOCTH, MO KpaiHel Mepe, IBe He COB-
najaronye Mexuny coOol mpsmMble, mapajienbHble AaHHOH, JlobayeB-
CKUI MOCTPOMII LIEJIyI0 T€OMETPHIO, TOC/IeI0BaTENbHO MPOMAS JOKa-
3aTesIbCTBA BCEX TEOPEM M HUTAE He BoWAs B mporuBopeuue. Crpa-
LIMBaeTCs, SKBUBAIECHTHBI JIW 00€ TeOMETPHUU — €BKIMI0BA M HEEBK-
JIMJI0BA M KAKOBO UX OTHOLLIEHHE K peajibHOM JeiCTBUTEIbHOCTH ?

Otset nipoct. ['eomerpus EBkinaa oTpaskaeT peaabHyIO JeHCTBH-
TeNbHOCTh, MOCKOJIBbKY BECh OMBIT €CTECTBO3HAHUS MMOKa3aj, 4To Mpsi-
MYIO, MPOXOJAIIYIO Yepe3 TOUKY, JIeXalllyro BHE JaHHOW MpsMOil u
napajjiesbHyIo e, MOXKHO ITPOBECTH TOJIbKO OAHY. He Oblsio HU oznHO-
ro peaJbHOro Cliy4as, YToObl 3TO OBUIO HE Tak. A 5TO 3HAYMUT, UTO
reomeTpus EBkiMaa oTpaxkaeT pealibHblii MUp, M €€ BBIBOABI U MO-
CTPOEHHSI MOXKHO WCIOJIb30BaTh [JIsl PELICHHUs] MPAaKTUUECKUX 3ajad.
A 3HauuT, NATHIA MoctynaT reomeTpun EBknMaa Ha camom nerne He
MOCTYJIAT, a BBIBO/I, CJIEICTBUE U3 OIbITA €CTECTBO3HAHMS.

HeeBknnnosa xe reometpust JIobaueBckoro ocHoBaHa Ha BBIAYM-
Ke, MOCTy/aTe, He UMEIOLEeM OTHOLICHHUS! K PeabHOCTH, TaK Kak He
W3BECTHO HU OJTHOIO peajbHOro ciydas, KOorja yepe3 TOuKy, Jiexa-
LIyIO BHE MPSIMOM, KOMY Obl TO HU OBbITO YAaJIOCh MPOBECTH JaXKe 1B
napajjiesabHble 3TO MPAMOH JIMHUM, HE COBMAjaroliue ApYyr ¢ Apy-
roM, He ToBops yxe o MHokecTBe. [loaTromy reomerpus JlobaueBcko-
ro — Urpa JIOTMKH, He UMeIoLlasi HUKAKOro OTHOLIEHHS K peabHOCTH,
TakK ke KaK U BbIBOJIBI U3 Hee. Bee 3T0 He Oosiee uem urpa BooOpake-
HMS, JEMOHCTpHpyromas OecrpeneibHble BO3MOXKHOCTH YelOBeYe-
CKOM JIOTMKHU U (haHTa3HH.

Kcraru ckazarb, JlobaueBckuii nepBOHaYaIbHO BOBCE HE MPEJIIo-
Jlaraj co3laBaTh CBOIO 3HAMEHWUTYIO reometpuio. OH cTaBwi mepen
coboit Gonee CKpOMHYIO 33/1a4y — 10Ka3aTh OT MPOTUBHOTO CIIPaBe-
JIMBOCTB MATOro nocTynara EBknuaa, T. €. myTeM oTKaza OT Hero npu-
ITH K JIOTHYECKOMY aOCyplly U TEM CaMbIM JOKa3aTh CHpPaBeIIHUBOCTb
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9TOrO MATOro MocTyjara. JlobaueBckuii He yden mpu 3TOM, UTO BCS-
Kas JIOTHKA, 3aMKHYTas cama Ha ce0sl, BHyTpeHHe HelpOTHBOPEYHBA,
nosToMy nopobOHas 3aTes 3apaHee Obliia oOpedeHa Ha Heynady. Uto-
rOM 3TOr0 HE3HaHWS W SIBUWIOCH MOCTPOEHHE MM LEJION HOBOM «reo-
METpPUM», C TIOMOIIBIO KOTOPOW B peallbHOM MHUpPE HHUYEro clenarb
HEJb3sl.

Ha npuBeaeHHoM mnpumepe MOXKHO MPOCJEIWUTH €lle 3a OJHOH
CYIIECTBEHHON NETaJbl0 MOCTYJIATHBHOTO METOJ]a MOCTPOSHHUS Teo-
pui.

[IsTeiii moctynat EBknnaa oTpaxkaer peasnbhbiii Mup. Ero mocra-
HOBKa MPOCTA, JIETKO MOHMMaeMa, OYeBUHAa UMEHHO MOTOMY, UTO BCe
MBI BpallaeMcs B peallbHOM MHpE U, MOMPOCTY TOBOPs, MPHUBBIKIHN K
TAKOMY TIOJIOKEHHMIO Belleil. M3MeHeHHBIH ke MATbIA MOCTynaT B
dbopme, mpemiokeHHOM JloOayeBcKUM, CIIOXKEH, HE OYEBHUIEH U
BCTpEYaeT COMPOTUBIIEHHE CPEIN BCEX TEX, KOMY €ro MBITAIOTCS «I0-
Ka3aTh» UMEHHO TIOTOMY, 4YTO OOOCHOBATh €ro Hellb3s. JTO 3HAYWT,
YTO Hall OOBIJEHHBIN OMBIT JOCTATOYHO LEHEeH, 0O OH €CTh pe3yJib-
TaT HAlIero HeMpPEephIBHOTO MpeObIBaHUS B PealbHOM MHUpe. DTo pe-
3yJIbTAT HAKOIJIEHHS 3HAHWI O peasTbHOW NEeWCTBUTETFHOCTH U BBICO-
KOMEpHO MnpeHedperaTb UM He ClleyeT.

Takum oOpazom, reomeTpust EBknnaa oTpaskaeT pealbHYIO Hei-
CTBUTENILHOCTD, TIOCKOJIBKY BECh OMBIT €CTECTBO3HAHMSA TMOKa3al, YTo
yepe3 TOUKY, JISKAILYI0 BHE JaHHOW MPAMOi, MOYKHO MPOBECTH TOJIb-
KO OJHY MpsIMYylO, MapajieJibHyl0 eid. DTO He MOCTyJaT, a BbIBOJ U3
HAKOTUIEHHOTO OITbITa MpaKTHUecKoi reomeTpuu. A reometpus Jloba-
YEBCKOTO — 3TO abCTpaKTHasl BBIIYMKa, NPUMEp TEOPHH, HE BbITE-
Karouleld M3 OMBITHBIX JAHHBIX, MpPUMEP WACATMCTHUECKOTrO MoAX0aa
K mocTpoeHuto Teopuu. [IpakTuuecku >xe reometpusi JlobaueBckoro
oKazanach 3a0BbITOM, MOCKOJIBKY OHA OKa3alach HUKOMY HE HY>KHOM,
100 He MMeJla HUKaKOro OTHOLIEHUsI K MPaKTHKE.

PanponaneHO pa3BuBaTh TEOPUIO O3HAYaeT HE TOJIBKO Mepernpo-
BEpATHh €€ JIOTUYECKHe TMOCTPOSHHs Ui OOHApy)KeHHS JIOTHYECKHX
omMrOOK, HO U MCcKaTh OOBEKTHI U SBJICHUS, KOTOPbIE ¢ TOUKH 3pEHUS
9TOM TEOpUHW SIBISAIOTCS HEBO3MOKHBIMHU. [Ipu 3TOM Besikas Teopus
JIOJDKHA OBITh OTKPBITA JUIs Pa3BUTHS W JIOTIONHEHUS U JIOJKHA OBbITh
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TaKoM, YTOOBI MpaKTHKa He TpeboBajia U3MEHEHHUS €€ TJIaBHBIX TMOJI0-
JKEHUM.

HeBo3MOKHOCTh OOBSICHEHUsI MHOTHMX HOBBIX SIBJICHHUH, HAKOI-
JICHHBIX €CTeCTBO3HAHMEM, MIPHUBOJIUT MICATUCTOB K OOrOMCKaTebCT-
BY, TOMBITKAM COBMECTHThH HAYKY W PEIMIHIO, K MPU3HAHUIO HAITUYUS
«qy7iec» U UTHOPHUPOBAHMIO TaK HA3bIBAGMBIX «QHOMAJIbHBIX» SBJIE-
HHI, T.e. SIBJICHUH, MPECTaBICHUI O CYLIHOCTH KOTOPBIX Y HUX HET U
KOTOpBIE CAMHUM CBOMM (paKTOM CYLIECTBOBAHMS MPOTHUBOpPEYAT yCTa-
HOBUBIIMMCS HACATMCTHYECKMM TeopusM. C cokalleHHeM CiemyeT
OTMETHUTB, YTO PsJI TaK HA3bIBAEMBIX «CEPHE3HBIX» YUEHBIX B HACTOSI-
iee BpeMs CUYHUTAIOT Leeco00pa3HbIM O0beIUHEHHE HAYKH M Peiiv-
THH.

OnHako MaTepHaIuCTaMH MOXKET ObITh C(HOPMYJIMPOBAHO OTHO-
HIEHHE K TaK Ha3bIBAEMBIM PEJIMTHO3HBIM «dy/iecaM» WM K <«@HO-
MaJIbHBIM» SIBIICHUSIM: «dyzeca», TaK ke KaKk M «aHOMaJbHbIe» SBJIe-
HHS, — 9TO peajibHble SIBJICHHUS, MEXaHW3M KOTOPBIX eIlle He TOHST.
[lpupona He 3HaeT uyzdec, B Heil HET HUYETO «AHOMAJILHOTO», B HEW
HET HUKAKHX <q1apaZioKCOB», BCE ITH MOHATUS — PE3yJIbTaT HETOITHO-
Thl HAlIMX 3HaHWWA. Ha camoMm nene Bce, 4TO nenaercsi B peajbHOM
MHpe, MOXKET OBITh TaK WM MHAaYe OOBSICHEHO CaMOJIBUKEHHEM MaTe-
PHH C YUETOM, pa3yMeeTcsi, BceX YPOBHel ee hepapXuvecKoi opraHu-
3aLHH.

W3 u3m0KeHHOTO cliefyeT, YTO MMEHHO MPaKTHKa, T. €. BO3MOXK-
HOCTb NMPUMEHEHHs] TEOPETHUYECKUX Pe3YJIbTAaTOB K MPUKIaJHBIM 3a-
JayaM SIBIISIETCSl KpUTepHUeM HMCTHHBI. OTrpaHUueHHOCTh TEOPHH CTa-
HOBUTCS SICHOM, KaK TOJIBKO JeJ1aeTcs MOMbITKa MPUMEHNUTD €€ K MpaK-
THKE.

Hukakux Hemopa3yMeHHWil He BO3HHUKAIO Obl M C MOCTYJaTaMH,
ecii Obl OHM C caMOro Hayvasla OOBSIBIISUTUCE HE MOCTYJIaTaMHM, a THIT0-
Te3aMH, T.e. MPEINOJ0KEHUIMH, KOTOpbIe MOTYT OBbITh TepecMOTpe-
HbI, €CJTH OHM HAYMHAIOT MPOTUBOPEYUTH PEAbHOCTH.

«[IpakTtrika, — otmevan B.W.Jlenun, — Bbiiie (TeopeTHYECKOro)
NO3HaHuUs, NOO OHa UMEeT He TOJBKO JIOCTOMHCTBO BCEOOIIHOCTH, HO
Y HEeTOCPeICTBEHHOM JieiicTBuTeIbHOCTU» [5,c. 195].
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OTcroia ke BUIHO, YTO MaTepHalTUCThI Beernia OyayT CTPeMUThCS
K TIOJYYEHHUIO JIOTIONHUTENBHBIX (DAaKTOB, KOTOPbIE MOTYT 3aCTaBUTh
HX YTOUHUThH TEOPHIO, €C/Id Hal0 — UBMEHUTD ee, €CclId HaJlo TO U OT-
OpocuTh Ty, KOTOpasi He COOTBETCTBYeT HOBbIM (pakTam. OTCrona ke
BUJIHO M TO, YTO WACAJMCTHI OYAYT BCAYECKHU W30eraTh yueTa HOBBIX
(hakTOB, HE COOTBETCTBYIOUIMX WX YMO3PHUTENbHBIM MMOCTPOSHUSM, U
HCTOPUS €CTECTBO3HAHUS MOKA3bIBAET, UTO 3TO JEHCTBUTENBLHO Tak. B
9TOM TuIaHe Gopbba Mexay MaTepuallu3MOM W HJIealTu3MOM Bceria
Obla JKECTKOM, HO Ta K€ UCTOPHS €CTeCTBO3HAHMSA MOKA3bIBAET, UTO
BCErJia Ha BCeX dTarax pa3BUTHs €CTECTBO3HAHUS MaTepUalIu3M PaHO
Wi Mo3AHO onepkuBan nobdeny. [lobena marepuanusma Haja ujea-
JIN3MOM TpeAoIpeiesieHa TeM, YTO ABUTaTeieM pPa3BUTHS BCerAa sB-
JISIOTCS MPUKJIAIHBIC HYXK/IbI YeJIOBE4YeCTBa, KOTOPhIe MOXeT obecrie-
YUTh TOJBKO MaTEPUATIU3M.

7.2. TunoTte3bl, TEOPUU U 3aKOHbI B €CTECTBO3HA-
HUU

Kak n3BecTHO, B HayKe CyIIECTBYIOT TMIIOTE3bl, TCOPUH M TaK Ha-
3bIBAEMbIC «BaKOHBI», KOTOPBIM COOTBETCTBYIOT PUPOIHBIE SIBICHUS

YT0 Takoe rurnoTe3a U Kakoa ee pojib B Pa3BUTHH HAYKU?

T'unome3sa ectb npenyrajpiBaHue 4ero-iubdo, Harmpumep, Mpery-
ragpiBaHue npupoasl (cymHoctu) sBieHud [6]. [lo BbipaskeHHto
W.Kanra, runoresa — 3T0 He Me4Ta, a MHEHHE O JISHCTBUTEILHOM MO-
JIO)KEHWH  Beluel, BbIpaboTaHHOE MOJ CTPOTMM HAaa30poM pasyma.
SBnsisick OIHUM U3 CNOCOOOB BBISCHEHUs (DAKTOB M HAOJIOJCHUN —
ONBITHBIX JIaHHBIX, TMIOTE3bl Yallle BCEro CO3JAl0TCs MO MPaBUILY:
«To, 4TO MBI XOTHM OOBSICHUTb, aHAJIOTUYHO TOMY, YTO MbI YK€ 3Ha-
eM».

I'MnoTe3bl BO3HUKAIOT Ha OCHOBE KOHLICTILIMK W KacaroTcsi OObIYHO
Oosee yacTHBIX oOJacTeld, YeM oxBadeHO KoHUenueld. Haydxeie ru-
NOTe3bl MO CBOEH JIOTHYECKOW POJIM SBJISIOTCS CBSA3YIOLIMM 3BEHOM
MEeX]y GHaHHEM» M «He3HaHHeM», OTCIOJIa pOJib 'MIOTe3 B MpoLec-
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cax HayYHOTO OTKPBITHSA: MO CBOEH JIOTMYECKON POJIM TMITOTE3bl — 3TO
«hopmMa pa3BUTHS €CTECTBO3HAHHS, MOCKOJIBKY OHO MBICIUT». ITO
ckazan ®@.Durenkc [1, c. 207].

Ha orpoMHyto pojib IMIIOTE3bI Ul 3a/la4d «BCKPBIBATh 3aKOHBI
pa3BuTHs» siBjieHui ykasbian u J[.M.Menaenees [7, c. 151]:

«TakoBo cBocTBO runore3. OHM HayKe U 0OCOOEHHO ee N3yUeHHUIO
HeoOxonuMbl. OHU JTAIOT CTPOHHOCTH M MPOCTOTY, KakuxX 0e3 uX J10-
MyIIEeHNUs] JOCTUYb TPYyAHO. Bcs mcropus Hayku 5TO MoOKasbiBaeT. A
MOTOMY MOXKHO CMeEJIO CKasaTb. JIydlle Jep)KaTbCs TaKOW TMMOTEe3bl,
KOTOpas MOJKET CKa3aThCsi CO BPEeMEHEM HEBEpPHOI, YeM HHUKAKOi.
['unote3bl o0jerdaroT ¥ AeNaloT MPaBUIBHOIO HayyHyro paboTy —
OTBICKaHUS UCTHHBI, KaK TUTYT 3eMileesbla oberyaeT BrIpaluBaHue
TOJIE3HBIX PACTEHUI.

K runoreszam npeabsaBisSioTCs Cleayomne TpeOoBaHHS:

1) rumorte3a IOMKHA COOTBETCTBOBATH MMeEIOLIEMYCs (aKkThue-
CKOMY MaTepHaiy;,

2) runote3a IOKHA 00sianaTh OOLIHOCTBIO M Mpe/IcKa3aTebHON
CUJION;

3) runoTesa He A0KHA OBITh JIOTMYECKH MPOTUBOPEUHBOM.

CdopmynrpoBaHHas runore3a JobKHA 00nafaTh npeackasaTesib-
HOM CHJION W MOIUIeKUT MPOBEPKe dKCHePUMEHTOM. [ MnoTe3bl sBJis-
IOTCSI HAYaJIbHBIM YCJIOBHEM TMOSIBJICHHUS Teopuit [8].

Teopusa B LIMPOKOM CMBICIIE — KOMIUIEKC B3IJISIOB, MpeACTaBIie-
HMI, WJel, HAalpaBJICHHbIX HA UCTOJKOBAaHHWE M OOBSICHEHHE KaKOro-
b0 sBNeHMs; B Oosiee y3KOM CMBIC/Ie — BBICIIAsi, camasi pa3BHTas
(¢opMa opraHu3alMM HAayYHOTO 3HAHUS, JArolias LEJIOCTHOE Mpea-
CTaBJIeHHE O 3aKOHOMEPHOCTSX M CYIIECTBEHHBIX CBA3SX OMNpe/iesieH-
HOW 001acTH IeUCTBUTENILHOCTH — 00bekTa NaHHOW Teopuu. [1o cro-
Bam B.M.JlennHa «reoperuyeckoe Mo3HaHUE JOIKHO JaTh OOBEKT B
€ro HeoOXOAMMOCTH, B €r0 BCECTOPOHHUX OTHOIIEHHsX...» [5,c. 193].
Teopust oTnMuaeTcs OT KOHLENUMU Oojiee Y3KOi HampaBieHHOCTBHIO,
HO ¥ Oonbineit rTyOUHO MPopaboTKH

[To cBoemy cTpoeHHWIO Teopus TMpeacTaBiseT BHyTpeHHe audde-
PEHLIMPOBAaHHYIO, HO LIEJIOCTHYIO CUCTEMY 3HaHUsl, KOTOPYIO XapakTe-
PU3YIOT JIOTHUEeCKas 3aBUCUMOCTb OJJHUX 3JIEMEHTOB OT IPYTHX, BbI-
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BOJIMMOCTbH COJIEP>KaHUS TEOPUHU U3 HEKOTOPOH COBOKYITHOCTH YTBEp-
JKOCHWN U TMOHSITHMN, BBITEKAIOMINUX W3 KOHUETIMU U U3 OTBITHBIX JaH-
HBIX.

OCHOBBIBasICh Ha 00U{eCMBeHHOIl npaKkmuke W AaBas LEIOCT-
HOE, TOCTOBEPHOE, CUCTEeMAaTHYeCKH pa3BUBAEMOE 3HAHHE O CYIIECT-
BEHHBIX CBS3SIX M 3aKOHOMEPHOCTSX EeHCTBUTEITBLHOCTH, TEOPHS BBI-
CTynaeT Kak HauboJjiee coBeplleHHas (popMa HaAy4HOro 0OOCHOBAaHHUS
W MPOTpaMMHUPOBAHMS TPAKTHUECKOH AestenbHOCTH. [Ipn aTOM Teo-
pusl He OorpaHWYMBaeTCss 000OIIEHNEM OIbITa MPAKTHYECKOM AesTelb-
HOCTH U MEPEHECEHUEM €ro Ha HOBbIE CUTYalllH, a CBsI3aHa ¢ TBOpYe-
CKOU mepepaboTKOM 3TOro orbiTa, O1aroaps 4eMy TEOpPHUsl OTKPhIBAET
HOBBIE TIEPCTIEKTUBHI Tiepe] MpakTHUKOW. Onupasch Ha TEOPHIO, HYello-
BeK croco0eH cozaaBaTh TO, YTO €lle He CYLIeCTBOBAJO B JIEHCTBHU-
TEBHOCTH, HO BO3MOXKHO C TOUKHU 3PEHHUS OTKPBITHIX TeOpHel 00bek-
THUBHBIX 3aKOHOB. [Ipr 3TOM B X07€ paKTUYeCKOro MPUMEHEHHUs TeO-
pus caMa COBEpIICHCTBYETCS M pa3BUBAETCSI.

K Teopuu npeabsBistoTcs Te ke TpeOOBaHUS, YTO U K TUIIOTE3aM.

B ctpykType Teopuu BBIAETSIOTCS CEIYyIOIe OCHOBHBIE KOMITO-
HEHTBHI!

1) MCXOIHYIO 2MRUPUYECKYI0 OCHOB8Y — MHOKECTBO 3a(hUKCHPO-
BaHHBIX B JIAaHHOMW 001acTH (aKTOB;

2) UCXOJHYIO MeopemuyecKyl0 0CHO8y — MHOKECTBO TEOPETH-
YECKUX JOMYILIEHU, MOCTYIaTOB, AaKCUOM;

3) 102uKy Teopur — MHOXKECTBO JOMYCTHUMBIX MPaBWJ BBIBOJA U
JIOKa3aTelbCTB,

4) ocHOBHOII Maccue meopemuuecKux 3HAHUI — COBOKYTHOCTh
BbIBEJICHHBIX B TEOPUU YTBEPKJIECHUHN C UX JOKA3aTEIbCTBAMHU.

HcxonHbiM MaTepUaioM sl TEOPUU SBISIETCS WAeaIU3UpOBaHHAS
MoOenb PeaNbHOCTH, Tpelyrolas OINpelesieHHbIX JOMyIIeHuH |
vaeanu3auuu, T.e. MpeACTaBlIeHU O BHYTPEHHEH CYLIHOCTH SBJICHUA.
DOTU ONyUIeHUs W Waeaju3alus, Takke Kak W o0ulas HarnpapJieH-
HOCTh TEOPUH 3aBUCAT OT (HUIOCOPCKO-MUPOBO33PEHUECKUX YCTAHO-
BOK M HEMOCPEJCTBEHHO OTpPaXkaloT o0liiee MUPOBO33PEHUE aBTOPOB
teopuii. OTclO/la BUHA BAXKHOCTH (PUIOCOPCKON MOATOTOBICHHOCTH
YYEHBIX-TEOPETHUKOB.
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Marepuanuctuueckasl TeopHs JOJDKHA BCe SBICHHS OOBICHATH
CaMOJIBIDKEHHEM MaTepud M OTBeYaTh Ha BOIPOC, MOYEMY SBJICHHE
YCTPOCHO TaK, a He WHaude. B 3TOM TulaHe Tak Ha3bIBaeMble <BaKOHbBI
MIPUPOJIBI» TOJIKHBI ABJISATHCS CISICTBUEM 3TOTO MOHUMAHUS, JIOJKHBI
BBITEKATh W3 TEOPUM. DTHU CIEICTBUS JOJDKHBI ObITh MHOTOKPATHO
COTOCTaBJICHbl C (PAKTUYECKUM MaTepualioM U ObITh UM MOJTBEp-
JKISHHBIMU. W TIpu 3TOM JOJKHBI OBITH 0003HAYEHBI IPAaHUIBI MPU-
MEHHMOCTH TEOPUHU U ee CIICACTBUI, NOO BCAKOE IMOJIOXKEHHUE MOXKET
YTOUHSATBCS 10 6eckoHedHOCTH. Ho B BepHOU TEOpUHM 3TO yTOUHEHHE
He MpUBEAET K MEPECMOTPY €€ OCHOB, MOTOMY YTO Ha KaXKJOM 3Tarie
MaTepUaIMCTUYeCKass TeOpHUs, XOTS W He MOJHOCTBIO, HO OTpakaeT
peajibHOE YyCTPOMCTBO MUpa.

C nomoripio Teopur GopMYITUPYIOTCS TaK Ha3bIBAGMBbIE 3aKOHBI»
MaTepUanbHOTO MHUpa. 3aKOH ecmb HeodXooumoe, cyujecmeenmoe,
ycmoiiuugoe, nNosmopAiouieeca OMHOueHUe Mexcoy AGNeHUAMU.
3aKoH BBIpaYKaeT HEOOXOIMMBIE CBSI3M MEXKIy MpeaAMeTaMH, X Co-
CTaBHBIMH 3JIEMEHTaMH, MeEXJIy CBOMCTBaMHU MPEJMETOB U CBOHCTBA-
MU BHYTPH HUX. 3aKOHBI, BBIPayKaIOLIHe CYIIECTBEHHYIO CBS3b MEXKIY
COCYIIECTBYIOIUMH B TIPOCTPAHCTBE MPEAMETaMH, 3TO 3aKOHbI (DyHK-
UOHUPOBaHUS (HAMpUMeEp, 3aKOH BCEMHUPHOIO TATOTEHHS). 3aKOHHbI,
BbIpaKAIOIIME TEHAEHLMIO, HAMpPaBJIEHHOCTh WM MOPSIOK clieloBa-
HUS COOBITHI BO BpEMEHHU €CTh 3aKOHbI Pa3BUTHSI.

«[loHsiTHE 3aKOHA €CTh OJIHA W3 CTYIEHel MO3HAHWs YeTOBEKOM
€JIMHCTBA U CBS3M, B3aMMO3aBUCUMOCTH U [IEJTbHOCTH MHPOBOTO MPO-
mecca» [5,c. 135].

3akoHBl MOTYT OBITH Oojiee OOIIMMHM, PAacHpOCTPaHSAIOUIMECT Ha
MHOTHE OTpaciii 3HaHW, HaIPUMep, 3aKOH COXPaHEHUs] MaTepUH WIN
3aKOH COXpPaHEHHs SHEPTUH, WU MeHee OOINMMU, JEeUCTBYIOIMMU B
OrpaHUYeHHON 00JacTH U M3y4YaeMbIMU OT/AEIbHBIMA KOHKPETHBIMU
HayKaMH.

OnHu 3aKOHBI BBIPAKAIOT CTPOTYIO KOJUYECTBEHHYIO 3aBUCH-
MOCTb MEX/Y SIBICHUSMH, HAPUMeEp, TOT K€ 3aKOH BCEMHUPHOTO Tsi-
TOTEHUS WM 3aKOHBI DJIEKTPOMAarHeTu3Ma, Ipyrue 3aKoHbI He Moja-
IOTCS MaTeMaTHUYECKOMY BBIPRKCHHIO, HAIlpUMep, 3aKOH €CTECTBEH-
Horo orOopa. OHaKo TMocielHee YTBePKACHUE He TOUYHO, TIOCKOJIBKY
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3aTpyJHEHHs 371eCh CBsSI3aHbI BCETO JIMIIb C HEMOJIHOTOM 3HaHWi. Ha
OCHOBaHWH TMMO3HAHMS 3aKOHOB JIOCTHTraeTcs MpeaBuaeHne Oyayuiero,
OCYILLIECTBJISIETCS] IPETBOPEHUS TEOPUU B MPAKTHUKY .

Konueniuu, runoressl, TEOPUH U 3aKOHBI €CTh 3BEHbS OJIHOH 11e-
Y TIO3HAHUS TIPHUPOIBI.

7.3. Metadomauka n guanekTuka. OTHOCUTENLHOCTb
MCTUHBI

Kak u3BectHO, Memagpuzuxa —>T0 METOA MOJIXO0JA K SIBJICHUSIM
NPUPOJBI U OOIIECTBA KaK K OTAEIbHBIM, HW30JIMPOBAHHBIM JPYT OT
Jpyra ¥ HeM3MEHHbIM BO BpeMeHU. MeTadusnka OOBIMHO MPOTHBO-
MOCTaBISACTCS OUAIeKmMUKe, KOTOpasl pacCMaTPHUBAeT SIBJICHUS B MPO-
liecce UX CTAHOBJICHUs, Pa3BUTHS M YHUUYTOXKECHHS U BO B3aUMOCBS-
35IMH C APYTUMHU SIBICHUSIMHU TPHUPOIBI.

B ¢wunocodekoii nurepatype ycTaHOBWIOCH OTPULIATENILHOE OT-
HOIlleHWe K MeTau3rKe Kak K HEHay4YHOMY METOJy, HEIpaBOMEPHO
YIpoUIaoemMy 1eHCTBUTEILHOCTE. B 3TOM ecTh ornpeaeneHHas Jos
WCTHHBI, TOCKOJBKY Ka)K/I0e SIBJICHHE Ha CaMOM Jiejle HaXOAUTCS B
HEeNpepbhIBHOM U3MEHEHUH W MOCKOJIbKY HH OJVH MPeIMET U HU OJHO
SBJIEHUE HEe MOTYT CYIIECTBOBATh W30JIMPOBAHHO OT JIPYTHX TpeaMe-
TOB U SIBJICHUH.

OpnHako OJJHOBPEMEHHO ClieAyeT 3aMeTUTh, YTO IMOMbBITKA MPO-
aHAJIM3MPOBATH JIIOOOM MpeIMET WM SIBJIEHUE BO BCeM MHOrooOpa-
3WH WX Ka4ecTB, Jia ellle C y9eTOM BCeX M3MEHEHHH M BO B3aMMOCBSI3U
CO BCEMU JIPYTMMHM TIPeIMETaMU U SBJICHUSMH 3apaHee oOpeueHa Ha
MPOBaJI: YUCIIO CBOKMCTB y KAXKIOrO MpeAMeTa U y JH00ro sSBJICHUs
OEeCKOHEYHO BEJIMKO, YMCJIO B3aUMOJIEHCTBYIOIMX C HUMU OKpY>Kato-
OIMX JPYTUX TPeIMEeTOB M SBJIEHWH To)Ke OECKOHEYHO BeNIMKO, W
Y4eCTh BCE UX HEBO3MOXKHO. A MO3TOMY OIMUCAaHHWE JH00ro mpeame-
Ta WIM SBJICHUS HOCWUT OTpPaHWYEHHBIH XapakTep U, clieOBaTENIbHO,
MetaduzndHo. To ke OTHOCHUTCS U K JIIOOBIM HUCCIIEIOBAHHUSM.
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W3 u3noxkeHHOro clietyeT, 4To MpH U3YUYeHUH SBICHUH MeTadu-
3MYECKUH MOAXO0/l TaK kK€ HEOOXOAMM, KakK M ITHaeKTUUECKUH MEeTOx,
Y 4TO OHM JIOJDKHBI pallMOHAIBHO COYETaThCS.

Xopowui mpuMep B 3TOM BOTNpPOCE JAlOT COOTHOLLEHUS! CTaTUKH
Y IMHAMUKHA B MEXaHHKe.

Kak n3BecTHO, W3yueHHE MEXAHHWKH HAYMHAETCS CO CHIAMUKU —
pa3zzaena, MOCBALIEHHOTO W3YyUYEHWIO PaBHOBECHS MaTepUaJIbHBIX Tell
non naedcreueM cui. CTaTUKy pa3esisioT Ha FeOMETPUUYECKYHO U
aHanuTH4eckyto. I eomempuueckaa cmamuka OCHOBBIBA€TCS Ha
NPEACTaBICHUSAX O MeXanuyeckol cucmeme, Kak O HEKOTOPOH reo-
METPUYECKOH COBOKYIMHOCTH pAacCTOSHUI MEXIy MaTepUabHbIMU
TOYKaMHU. OTH PacCTOSHHUS BbIPa)KEHbl YaCTIMH MEXaHMUYECKOH CHC-
TEMbl, NPEeJICTABIAIOUMH aOCOIIOTHO TBEPOE TEJIO0, HE MOJBEpPKEH-
HOE HUKaKUM aedopmanusm.

K OCHOBHBIM MOHSATHSM CTATMKM OTHOCSITCS MOHATHS O CUie, O
MOMEHTE CHJI OTHOCHTENBHO LIEHTPAa M OTHOCHTEJIBHO OCH M MOHSITHE
o nape cua. Cuiibl B MEXaHUUYECKO CUCTeMe MPUIIOKEHBI K OTAENb-
HbIM ee ToukaMm. Eciu k Takol Touke NMpuiioyKeHbl ABE CHUJIbI, AEHCT-
BYIOLLME O] HEKOTOPBHIM YIJIOM, TO OHHM CKJIAJIbIBAtOTCS MO MPaBUILY
napasuiesorpaMma. OTH CHIbl YpaBHOBELIMBAIOTCS TOJBKO TOTAA,
KOI'Jla OHU HarpaBJIeHbl TOYHO B MPOTHBOIOJIOXKHBIE CTOPOHBI M PaB-
Hbl 10 BenuuuHe. IlpubaBieHne WM BbIYMTaHME YpPaBHOBELLEHHBIX
CWJI HUYEro B TaKOH CHCTEMe He MEHSET.

AHanumuyecKkaa cmamuKa OCHOBBIBAETCS Ha TEX K€ NpPEeACTaB-
JICHUAX, HO OIMCBHIBAET COCTOSIHME MEXAaHWYECKOH CHUCTEeMbl B BMIE
HEKOTOPOM CUCTEMBbI YPaBHEHUH.

Heo0xonumble W pocTaTouyHble YCIOBHMS PaBHOBECHs YNPYyro e-
(hopmMHpyeMBbIX Tel, a TakkKe XKHIKOCTEH M ra3oB paccMaTpUBalOTCs
COOTBETCTBEHHO B mMeOpUU Ynpy20cmu, 2u0pocCmamure u aipo-
cmamuke.

B cratuke oTcyTCTBYeT MOHSATHE IBMKEHHS Tel, YCKOPEHUs H
CHJIBI, CBSI3aHHBIE C MHEPLMEN Macc, KOTOpbIe SIBJIIOTCS MPEAMETOM
OUHAMUKU — pa3fena MEXaHWKH, MOCBSIIEHHOTO HU3YyYSHHIO ABHIXKE-
HUS MaTepUaNIbHBIX Tel MO AeHCTBUEM MPUIIOKEHHBIX K HUM cuil. B
OCHOBE [MHAMUKM Jexar mpu 3akona Heiomona. Ilepeviit 3axon
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(3axon unepyuu) yTBEpIKIaeT, YTO MaTepUalIbHask TOUKA HAXOIUTCS B
COCTOSIHUM TOKOS MM PaBHOMEPHOTO JBMXKEHHUS, €CJIM Ha Hee He
JIeHCTBYIOT HUKaKWe BHELIHWE CUJIbl; 8HIOPOIl 3aKOH YCTaHaBIIMBAET,
YTO MNP JEHCTBUM CHJIBI TEJIO MOJTyYaeT YCKOPEHHE MPOMOpLUHOHAb-
HO€ BeNMYMHE CWJIbl M 00paTHO MPONOPLMOHAIBHOE €€ Macce,
mpemuil 3aKOH YCTaHABJIMBAET PABEHCTBO CWJI JACUCTBUS W NPOTH-
BOJIeHiCTBUA. 31€Ch NOSIBIIETCS IOHATHE O KOJIUYECHIBE OBUNCEHUA.

3agauu, cBs3aHHbIE C BpallleHMEM M KPUBOJMHEHHBIMM TPAEKTO-
PpUSMU Tell, SIBJISAIOTCS Pe3yJbTaTOM Pa3BUTHSI BTOpOro 3akoHa Heto-
TOHA. 3/1€Ch MOABJIAIOTCS MPEICTABICHHUS O MOMEHME UHepUUU, MO-
MeHme Koau4ecmea O8UiceHus 1 1.11.

Ha 6ase sTux npeacrasneHuii nozxe ObUIM pa3BUTHI NpeACTaBIIe-
HUs 00 OMHOCUMENBHOM O8UIICEHUU, B KOTOPOM MPULLIOCH YUUThI-
BaTb MEPEHOCHYI0 U KOPUOUCOBY CUIbl UHepyuu. A elle nozxe Obl-
71 cPOpPMYJTUPOBaHbI TAKHE TEOPUH, KAK Meopusa Kojaebanuil, meo-
PUA YCMONIYUBOCMU OBUNCCHUA, MEOpUA yOapd, MeXaHuKka meJl
nepemeHHOU maccol U 1Ip.

IIpy 3TOM 1pU pelleHHMH KaKI0H KOHKPETHOM 3ajayM Ucclieno-
BaTeNI0 MPUXOIUTCS (DOPMYJSTMPOBATh ZPAHUYHbBIE YCA08UA, UTOOBI
OTPELINTECA OT BCEH CHUCTEMBbI BHEIIHUX BO3JEHCTBHM, a Takxke Ha-
YanbHble Y06, YToObl OTPELIMTbCS OT TeX MPOLECCOB, KOTOpPbIe
MMeJIM MECTO B CUCTEME J0 Hayajla pacCMaTpUBAeMOro 3Tara JBHXKe-
HUs Tena. TakuMm o6pa3oM, UMEeT MECTO IMANHOCMb PA3BUTUS MIPe-
CTaBJIeHHH 00 M3yuyaeMOM SIBJIEHUU: CHayasla NpeacTaB/ieHUe O CTaTH-
YeCKOM YCTPOMCTBE CUCTEMBbI, a TouHee 00 ero (uszndeckoit Moaemnu,
3aTeM IpeACTaBIeHre o popMax ee IBIKSHUH, 3aTeM Mpe/ICTaBIeHHe
O IPaHUYHBIX W HaYaJlbHBIX YCJIOBHSIX 3TOrO ABHXKEHHMS, 3aTeM Mpe-
CTaBJIEHHs O COMYTCTBYIOLIMX 3TOMY ABMXKEHHIO OOCTOSTENbCTBAX,
HarnpuMep, 0 TPeHUH B MecTaX COeUHEHMs yacTel cuctembl U T.4. U
Ha Ka)XKIOM dTare 3TOro pacCMOTPEHHUs] MPUXOAUTCS OOOCHOBBIBATH
TOT KPYT SIBJICHWH, KOTOPBIA YUHUTHIBAETCS, MOTOMY UTO Y4YECTh BCE
00CTOSITENbCTBA, CBS3aHHBIE C Ka)KAbIM 3TarnoM, HEBO3MOXHO B
npuHimne. 1o U ectb Meradusuka. Ho cam ¢akt nostamHoro
YTOUHEHHs TIOBEJEHHUS] CHUCTEMBbl TI0 Mepe y4yeTa ee AUHAMHUKH C
NpUBJICUSHHUEM BCe OOJTBILIETO Ynciia 00CTOSTENILCTB €CTh AMATIEKTHKA.
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W3 npuseneHHoro mpuMepa BUIHA MPUHLMIHAIBHAS HEOOX00u-
MOCHIb COYEMAHUA MEHI0006 MEMAPUIUKY U OUATEKMUKI, a BOBCE
He UX MPOTUBOIOCTABICHMUS.

K sTomy xe Bompocy mpumbikaeT mpodseMa abCOIIOTHOM W OT-
HOCHTEJIbHON UCTHH.

Abconromnaa u omuocumensHaa ucmunsl — Gunocopckure mno-
HATHS, OTpaKarollve MpoLecC MO3HaHWs peanbHO NeHCTBUTENBHO-
ctu. Juanekmuueckuil mamepuanuzm paccMaTpuBaeT MO3HAHUE Kak
MCTOPUYECKHH MpoLece ABUKEHHUS OT HE3HAHUS K 3HAHUIO, OT 3HAaHUS
OTIENBHBIX SIBICHUH, OTAENBHBIX MPOLECCOB K OoJiee MOMHOMY 3Ha-
Huto. Ha mpuMepe pa3BUTHS MEXaHMKHM 3TO Xopouio BUAHO. OpHako
TO XK€ MPOUCXOIMT BO BCEX O0JIACTSX 3HAHUSL.

Ha kakmom sTame pa3BUTHSL Mbl y3HaeM JIOOOH MpeaAMeT WU
SBJIEHWE JIMIIb YAaCTHUYHO, /1a €llle B 3aBUCHUMOCTH OT MOCTaBJIEHHOM
uccnenosareseM Lenu. CMeHa Liesid BIIOJHE MOXKET NPUBECTH K CMe-
HE MpeJCTaBIeHUH O mpeamere, Koraa OyAyT M3ydaTbcs He Te CTO-
POHBI MpeaMeTa, KOTOpbie ObLIM M3yueHbl B CBS3M C paHee MOCTaB-
JICHHOM 1eJIbto, a Apyrue. OTO CHpaBeUIMBO AJSl BCEX MPEAMETOB U
SBJICHWH. Ha BCEX YPOBHSX OpraHM3aLMd MaTepuu.

AHanuzupys npouecc nosHanus, JIeHnH zametui, uto «B Teopun
MO3HaHMsI, KakK W BO BCEX APYIMX OONACTIX HAYKH, CIEAYeT Paccyx-
JaTh TUAJICKTUUYECKH, T. €. HE MpearonaraTb roTOBbIM U HEU3MEHHBIM
Hallle TO3HaHHe, a pa3dupaTh, KAKUM O0pa3oM M3 HE3HAHHUS SIBJISETCS
3HaHHWe, KakiUM 00pa3oM HEMoJIHOe, HETOUHOE 3HAaHUE CTAHOBUTCS BCe
6oJtee TIOJIHBIM U TOYHBIM»[9)].

K sTtomy mMoxHO no0GaBHTh, 4TO HMKakas o0JacThb HAyKH He
JIOJIKHa OCTaHaBJIMBaThCS B CBOeM pa3BUTHU. Hayka, mepectasiuas
CHUCTEMaTHYeCKH pa3BUBAThCS, TNepecTaeT ObITh HAYKOM, BBIpPOKAA-
ACh B CUCTEMY JOTM, 3aBEIOMO OI'PaHUUYEHHBIX 10 UX TPUMEHUMOCTH.
HNmeHHo 3TO W Mpou3ouuio ¢ TeopeTHuueckor (hU3MKOM, MPU3BaHHOU
ObITh (hIarMaHoM ecTecTBO3HAaHHWS, a BMECTO ATOro cTaBllueil OGapbe-
POM Ha MyTH €ro pa3BUTHS.

To, uro npowuzoIwio ¢ TeopeTuueckoi ¢usnkoit B XX cronetnu
HeJb3s Jake MPUPaBHATH K MeTadu3UKe, KOTopas SBIsSeTCs Haualb-
HBIM 3TanoMm JoObIX HccienoBaHuii. CoBpeMeHHas TeopeTHyYecKas
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(hu3nKa NMpocTo OTKa3ajlach OT CaMOW (PU3UKHU U MO3TOMY BOOOINE He
MOXKET CUMTATHCSI HAYKOM.

7.4. ®aKkTbl U UX TPAKTOBKa

Kak cnpaBeyTMBO 3aMeTHIT COBETCKHIA M300peTaTesb paJrosioka-
topa I1.K.Omenkor B cBoeii kaure «Kusub 1 Meura» [9, c. 151-176],
HH OUH (pakT caM Mo cebe HUYEero He 3HAYUT, MMOTOMY YTO KaXbli
(dakT [aeT JMIlb OTHOLICHUS BEJMYUH APYT K Apyry. OfuH U TOT ke
¢akt Bocxona u 3axona ConHia, HaGJIIOIABLIErocs ThICSUYETCTHIAMH,
VCTOJIKOBBIBAJICS CAMBIM pa3in4HbIM criocobom. To ke oTHOCHTCS U
K JIIOOOMY JPyroMy M30JMPOBAaHHOMY (aKTy.

Tak e Kak uepe3 OrpaHUYSHHOE KOJMYECTBO TOYEK Ha JIUCTEe
OyMaru MokeT ObITh MPOBEICHO OECUUCIIEHHOE MHOYKECTBO TIABHBIX
KPHUBBIX BBICILIErO MOPS/AKA, TOYHO TaK K& KOHEYHOEe YMCIO0 (DaKTOB
MOXKET BITHCBHIBATBCS B OECUMCIEHHOE MHOXECTBO TEOPHiA. A, Kpo-
Me TOro, KakIblii (JakT He UMeeT MOJIHOM JOCTOBEPHOCTH, MOCKOJIb-
Ky HMEIOTCS MOrpeliHOCTH HAaOMIOCHH, MPUCTPACTHOCTh HAOIIO-
Jateias W HeydTeHHbIe (haKTOpbl, COMYTCTBYIOLIME JTHOOOMY 3KCIe-
pumeHTy. I MOBBILLIEHHs TOCTOBEPHOCTH HY)KHO YUHMTBIBATH BCE
Oonblie MapaMeTpoB, Kak caMoil CUCTEMbI, TaK M OKpY)Karollel cpe-
bl U IPYTHUX CHCTEM, B3aUMOJCHCTBYIOLIMX C UCCIIETyeMOM.

ITo oTHOwWeHHIO K T0O00MY (akTy BO3ZHHMKAIOT —CJCAYHOLINe
npoOJIeMbl:

1) ycTaHOBJIEHHE CTENIEHU JOCTOBEPHOCTH caMoro (akra;

2) BbljIe/IeHHE IPUYKH, TIOPOIUBIINX JaHHbBIH (aKT;

3) TpakToBKa (akTa;

4) popmyaHrpoBaHHe CIIEICTBHIA, BBITEKAOIIUX U3 (pakTa.

Hy»Ho 3aMeTHTh, 4TO JaJIeKo He Bceraa mccienaoBarelid 00bek-
THUBHO OTHOCSTCS K JIOCTOBEPHOCTH MOJYYSHHBIX MMM WM HaOuo-
naembix (aktoB. [IpuUXomuTCsi MpHU3HATB, YTO HE BCE HKCIICPUMEH-
TajibHble (DaKThbl, KOTOPbIE CUYUTAIOTCS «XOPOLIO YCTAHOBICHHBIMHU,
Ha CaMoOM [iejie SIBJISIFOTCS TaKOBbIMHU. HampriMep, MO OTHOIICHHIO K
SKCTIEpUMEHTaM C 3(QUPHBIM BETPOM, KOTOPBIN ObUT mpoBeaeH Maii-
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KeJbCOHOM U Mopiy, B HayKe YCTaHOBMJIOCH MHEHHE O HEM, KakK O
«HYJIEBOM pe3yJibTaTe», T. €. Kak 00 3KCNEePHMEHTAJIbHOM MOATBEP-
JKOCHUU OTCYTCTBHSL D(UPHOrO BETpa U TeM caMbiM 00 OTCYTCTBUM
adupa B npupoe. Mexay tem, 6ojee nosgHue u Gosiee TLIATEIbHbIE
9KCIMIEPUMEHTHI, MPOBEICHHbIE TeM e Mopiau coBmecTHO ¢ Mue-
poM, a 3areM MwiepoM U elle no3xe caMuMm MaiikelbCOHOM Janu
NOJIOKUTEJIbHBINA pe3ysbTaT, KOTOPBIA He 0bli1 NPUBHAH <HAYUHOU
odwecmeennocmypio». C Tex MOp cuumaemcs, 4To «HyJeBOH pe-
3yJbTaT» 3KCINEPUMEHTOB MalikeascoHa W Mopiu — XOpolLlo ycTa-
HOBJICHHBIH (DaKT, XOTsl Ha CaMOM JieJie Jisl TAKOTO YTBEeP)KICHHUS HET
ocHoBaHuil. K coxaneHuro, monoOHBIX CilydyaeB HEMaJIo.

Ilpn ananmmze ¢akTOB pe3ysibTaTOB Pa3IMYHBIX IKCIIEPUMEHTOB
BCErJa BO3HMKAeT MpobjieMa yCTAHOBJIEHHMS! MPUYMHBI MO MOJYyYeH-
HbIM ciieAcTBUAM. U 3aech cieayeT OTMETHTh, YTO OJHO3HAYHO 3TO-
ro c/eJaTh Hellb3s, TaK KaKk K OAHOMY M TOMY € CIEICTBUIO MOXKET
NPUBECTH Pa3iIndHas KOMOMHAIMS MPUUYMH. 37€Ch MOXKHO TPHBECTH
npoctoi apudmeTrueckuii mpumep. OITHO U TO Ke YUCIO MOXKHO MO-
JY4dTb, CYMMHUpYs JT1000€ KOJIMYECTBO MCXOIHBIX YHCENI, Harpumep,
1+6=7;2+5=7;3+4=d1.n. UWwmes pesynbrar — 7, HEBO3-
MOJKHO OJJHO3HaYHO YCTaHOBWUTb, KakMe HMMEHHO cllaraeMble Jajiv
9TOT pe3ynabrar. DakT HaMMLO, a MPUYMHBI 0e3 JOMOJHUTETbHBIX
OTOBOPOK WJTH COTIOCTABJICHUS C IPYTMMH (paKTaMy YCTaHOBUTB HEJlb-
351,

MeHsis ycnoBUsi NpOBENEHHUS SKCIIEPUMEHTa, MOXKHO AOOMTHCS
W3MEHEHHUS! CIIeCTBUH MPHU COXPAHEHUM TEX )K€ MPHUUMH, MOTOMY UYTO
CaMHM YCJIOBHS, B KOTOPBIX MPOTEKAET U3yHaeMoe SIBJICHHUE, TaKKe Bbl-
CTYNaloT B KauyecTBEe MPUYMH 3TOrO SBJICHUS, XOTS, MOXKET ObITh, U
MeHee CYLIeCTBEHHBIX, YeM IJIaBHas ero mpuyuHa. Takum obpaszom,
BbIZIEJICHHEe HEKOTOPOTO OMpeesieHHOro (hakTopa Kak OCHOBHOM
MPUYUHBI PacCMAaTPUBAEMOIO CJIEACTBHUSA, JOCTAaTOYHO YCJIOBHO W
BCerja J0/DKHO TIIATEIbHO OOOCHOBBIBATHCSI U MHOTOKPATHO Hepe-
NpOBEPSTHCA.

[losToMy anst ycTaHOBIEHUs] MPUYMHBI HEOOXOAMMO B LIMPOKHUX
npeAenax BapbUPOBATh YCJIOBHs DKCIEPUMEHTOB C Te€M, YTOOBI pe-
aJIbHO BBISIBUTH T€ OCHOBHBIE (PaKTOPBI, KOTOPbIE JOJKHBI TPUBOUTH
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K HY>)KHOMY pe3yJIbTaTy, W ONpeNeNIUTb Te YCJIOBHS, IpPU KOTOPBIX
obecrieunBaeTcss MX MOBTOpseMOCcTb. OUYeHb 4acTo B SKCMEpHUMEHTaxX
npeHeOperaloT BHEIIHUMHU YCIOBHSMH, HarpuMep, TeMIeparypoii,
BJI&)KHOCTH, BCEBO3MOXKHBIX MOJIeH, OKa3bIBAIOIIMX BIUSHUE HA XOI
9KCTIEpUMEHTa. A B pe3ysbTaTe M BBIBOIBI O PEAbHBIX MPUYMHAX,
BBI3BIBAIOIINX TOTyHYEeHHbIE Pe3yJIbTaThl, OKa3bIBAlOTCS HEBEPHBIMH.

Oco060 ciemyeT OCTAaHOBUTLCS HAa MIPAKMIO6Ke TIOTYUCHHBIX DKC-
NepUMEeHTANIBHBIX pe3ybTaToB. Kak mpaBuiio, cama MmocTaHOBKa HKC-
MIEPUMEHTOB, €CITM TOJIBKO peyb He WET O CIIyYalHBIX HaXOJKaxX, 4To
TOXe ObIBaeT, FOTOBUTCS HAa OCHOBAHWUHM HEKOTOPBIX TEOPETUUECKHUX
coobpaxkeHuit. OT dKCHNEpPUMEHTa MCCIEN0BATEeIN JKAYT ONpeaeseH-
HOTO pe3yJibTaTa, W KOT/a OXKMIAeMbIH pe3yJbTaT MOJydeH, TO CO-
o01I1aeTcst 0 TOM, YTO TEOpHs, HAa OCHOBAHMU KOTOPOIi MOJyYeH JKC-
HepUMeHT, noarBepxkaeHa. OJHAKO HA CaMOM Jesie 3TO HEBEPHO B
KOpHE, MOTOMY YTO O/IMH M TOT K€ Pe3yJbTaT MOXKET ObITh MpeJcKa-
3aH pa3HbIMU TEOPUSMH, UYHUCIIO UX TPUHLIUIHAIBHO HE OrPaHUYEHO.

Tak, noctaByieHHbIE 1JIs IOATBEPKICHUS TEOPUU OTHOCHUTEIBHO-
CTH SKCIIEPUMEHTHI, YCIeXH KOTOPBIX OJHO3HAYHO TPAKTYIOTCSA Kak
«OnecTsIIMe» MOATBEP/KACHUS UIMEHHO 3TOI TEOpHH, Ha caMoM Jiene
OoJiee WM MEHEe COOTBETCTBYIOT TaK Ha3bIBaEMbIM <«IIpeoOpa3oBa-
HusM JlopeHna», KOTopble JaJid OCHOBY MaTeMaTHYeCKOMY amnmapaTy
TEOPUH OTHOCHTEJILHOCTH.

OpHako, camu 3TU npeobpa3oBanust ObuTM monyyenbl JlopeHuem
3a TOJ /10 CO3[aHHsl TEOPUH OTHOCHTEIBHOCTH M MCXOAWIU U3 CO-
BEPIIEHHO MPOTHUBOMOJIOKHBIX TMOCBIIOK: TEOPUS OTHOCHTEILHOCTH
DiiHinTeiiHa otBepriia 3¢hup, a Teopus JlopeHa vucxoauna u3 Hau-
4yus B npupoje d¢upa. Tak Kakyto ke TEOPHIO <TI0ITBEPIKIAAIOT pe-
3yJbTaThl SKCIIEPUMEHTOB, DitHTeiHa nin Jlopenua? [loaTomy sKc-
NEepPUMEHTBI, IaBIIMe OTPULATENIBHBIM Pe3ysbTaT, UCXOAHYIO TEOPHIO
YHUUTOXKAIOT, a JaBLIME TOJIOKHUTENIbHBIA pe3ysibTaT He MOJATBEp-
JKJIAIOT TEOPHIO, a BCEro JIMIIb He MPOTUBOpeYar ei.

Takum 00pa3om, TpakToBKa (hakTa JODKHA TMPOU3BOJUTHCSA He
TOJIKO Ha OCHOBE MCXOJHOM TEOpHH, HO M M3 BCEro OMbITa, HAKOM-
JIEHHOTO €CTECTBO3HAHHMEM, U M3 €ro MaTepHaCTH4ecKoil ¢uoco-
(uu, NpoBepeHHOI MHOTOJIETHEH NMPAKTUKOM.
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W, HakoHel1, crieACTBYSA, BEITEKAIOIINE U3 TPAKTOBKU Pe3yIbTaToB
9KCIIEPUMEHTA, JOJDKHBI J1aBaTh B CBOIO OuYepelb MOBOJ JIs TMOCTa-
HOBKHM HOBBIX JKCHEPUMEHTOB, AJi MOCTPOCHHUS HOBBIX TUIOTE3 U
TEOPUid, JUisl CO3/IaHMsl HOBBIX YCTPOMCTB M MPUMEHEHUS UX B IMpH-
KnanHbix obnactsax. 6o dyHnameHTanbHas Hayka, TeM Ooiee Takas,
KaK eCTeCTBO3HaHHWe, CIYXKWT AJIS TOTO, 4TOOBI U3 Hee, B KOHIIe KOH-
LIOB, MIPOMCTEKasa MpakTUuecKas Nnojp3a il yejJoBeKa.

7.5. IPUYMHHOCTb U CNY4YalHOCTb B €CTECTBO3HA-
HUKU

B Mupe pelicTByet HenpepbiBHAS LieTb NPUYMHHO-CIIEICTBEHHBIX
B3aMMOJICHCTBHUI: COBOKYIHOCTb MPUYUH MPHUBOJUT K HEKOTOPOMY
CIIEICTBHIO, HO CaMO 3TO CIIEJICTBUE SBISETCS MPUUMHON IS T10-
clieftytolieii LernoYKH ciaeACcTBUH. Mup ecTh 3aKOHOMEPHOEe JBIKE-
HUE MaTepuH, U Hallle CO3HaHHe, OyAyuu MPOIYKTOM MPUPOIbI, B CO-
CTOSIHUM TOJIBKO OTpa)kaTh 3Ty 3aKOHOMepHOCTb. OnHako QartaabHO-
CTH B IPUUMHHO-CJICICTBEHHBIX OTHOLIEHHUX HET, TaK KaK BO MHOTHX
Cllydasix MO>KHO BMELLIATbCsl B X0 COOBITUH M U3MEHHUTh COCTaB MpH-
4yuH, [100aBUB WM yOaBMB MX, TEM CaMbIM, U3MEHHMB CIIEICTBHE B
HY’>KHOM HarpaBJICHUH.

B3aumooTHOLIEHUS npuuUHHOCIMU Y CIYYAliHOCMU BCeraa Obuin
OHUM M3 BaXHBIX MOMEHTOB MO3HaHWs. B nrobom siBneHun oOriee
KOJIMYECTBO B3aMMOJCHCTBYIOIMX 3JIEMEHTOB OECKOHEUHO BEJIMKO, U
MOATOMY BCE MX YUeCTh HEBO3MOKHO. OHAaKO B OOJIBIIMHCTBE CITyva-
€B pellarolIMM, OCHOBHBIM SIBIISIETCS OFPAaHUUYEHHOE KOJUYECTBO dJie-
MEHTOB, U WX B3aMMOJCWCTBHE MOXKET OBITh PealbHO IMPOCIIEKEHO.
Torga cTaHOBUTCS TOHATHBIM, KakKHe B3aUMOJCHCTBHS KaKUX dJie-
MEHTOB BBICTYMAlOT Kak MPUYMHA SIBJICHUs, a KaKhe OKasbIBalOTCS
ClIeICTBUEM 3TOW nmpuuuHbl. [Ipu 3TOM npuuuna ecezoa npedwiecm-
eéyem ciedcmeulo M VCKIIIOUeHui 31ech ObITh He MoxeT. CriefcTBre
BCerJa MosBIISIETCS HOC/1e TIPUYMHBI M HUKOrna 1o Hee. Ecau Takoe
BCE JK€ CJIydaeTcs, TO 3TO O3HA4aeT, YTO CYIUECTBYET Apyras, BO3-
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MO>KHO HEsIBHAS LIETIb PUYMH, KOTOPasi U BbI3BIBAET 3TO CIEICTBUE, a
TO, YTO BHELIHE KAKETCS NPUYUHOM, TAKOBOM HE SABJIAETCS.

Hanuuue HekoTOpod HeompeneaeHHOCTH B LENd MNpPUYUHHO-
CJI€ACTBEHHBbIX OTHOLIEHW TOBOPUT O HEMOJIHOTE MCCIEeIOBaHUs
npuuuH. [IpyurHa HUKOrAa He CylIEeCTBYET B YMCTOM BHJE, OHA CO-
MPOBOXKAACTCS APYTMMHM CKPBITBIMA MNPUYMHAMM WM YCJIOBUSMH.
HMmenHo nmoTomy, 4TO y4ecTb BCE B3aUMOJICHUCTBYIOLME DJIEMEHThI B
SIBJICHUM HEBO3MOXKHO, B CJIEICTBUAX MOTYT MPOSIBJASTHCA OTKJIOHE-
HUS OT T€X 3HAYEHWH, K KOTOPbIM MPUBOAST OCHOBHbIE MPUYMHHBIC
(hbaktopsl. [Ipo Takue OTKIIOHEHUs MPUHITO FOBOPUTH, UYTO OHH CIIy-
yaitHpl. Ha camoM fiesie OHM SIBIISIFOTCS CJISICTBUEM HEYUYTECHHBIX (pak-
TOPOB, BIUSIOIIMX Ha OOINMI pe3ynibTaT, M 3ajadya UccleloBaTels
3aKJIFOYAETCS B OTAEJIEHUH OJHUX MPUYMH OT APYTMX U yCTAHOBJIEHUU
3aKOHOMEPHBIX TPUUUHHO-CJIEICTBEHHBIX OTHOLIEHUM B ABJICHUSAX.

Cy1iecTByeT MHOXKECTBO METO/IOB, C TMOMOIIBIO KOTOPBIX TaKHe
«cyvaiiHble» BEJIMYMHBI MOTYT ObITh OTOpOIIeHbl. OJHUM U3 TaKUX
METOJIOB SIBJISIETCS CTaTUCTHYECKas 00paboTKa pe3ysIbTaTOB M3Mepe-
Hull. YcpenHsst pe3yibTaThl OOJBIIOTO YHiciia M3MEPEeHHH, MOXHO
BBIJCJIUTh MOBTOPSIIOLLMECS CHUCTEMATUUYECKHE pe3yJbTaTbl U OT-
(bunbTpOBaTH HECHCTEMATHUYECKUE, OTIEIIUB 3TUM OCHOBHOW pe3yJib-
TaT OT <«Cly4YalHbIX» BO3JAEHCTBUM.

CrnenctBue, SBISAACH pe3ysbTaTOM TPHUYMHBI, B CBOIO Odepellb
BJIMSIET HA COCTOSTHUE MPUUYUHBL. {711 TOro 4TOOBI BBI3BATh HEKOTOPOE
CJIEJICTBUE, IPUIYMHHBIN (haKTOp OJIKEH 3aTPaTUTh HEKOTOPYIO SHEP-
THIO, TEM CaMbIM OCIIA0NSSCh. 3JIeCh UMEET MECTO OMPUUAMETbHAA
oOpamnan céA3b, KOTOpas NajeKo He BCer/a YYWTHIBAeTCs TMPH aHa-
Ju3e MPUYUHHO-CJIEICTBEHHbIX OTHOLIEHUH. OJHAKO HaJIW4MeM Ta-
Kol 0OpaTHO CBsI3M He BCerja MOXKHO npeHeOpeub. Hampumep, op-
O6uta 3emnM OIpenenseTcs CONHEYHbIM TPHUTSHKEHHUEM W SBIISETCS
cieacteueM nputTskeHust 3emin ConnueMm. OAHAKO MPUTSDKEHHE
ConHua co cTopoHbsl 3emiM 3acTaBisieT cMmewatbess U ConHue. Yuu-
ThIBast, 4To Macca CoJHIIa MHOTOKPATHO TIPEBhIIIaeT Maccy 3eMiid, B
OOJIBIIMHCTBE PacueTOB TAaKWM CMEIIeHHeM MOXKHO mpeneopeus. Ho
Ha CaMOM JieJie, OHM BpAIarOTCs BOKPYT OOINEro LieHTpa Macc, W B
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pacdeTax BEKOBBIX BO3MYIIEHHI OpOUTHI 3eMJIM 3TO 0OCTOSTETBCTBO
HY’>KHO Y4HTBIBaTh. TeM Goree 3TO KacaeTcs TSKENbIX MIaHeT.

JlrobonbITHA PoOJb CIyYalHOCTH B OTKPHITMH 3aKOHOB €CTECTBO-
3HaHUS.

«[loutu Bce BesIMKOE, 4YTO y HaC HMMEETCS B HAayKe, — FOBOPHII
KpyNHEHIIMI HEMELIKMI eCTeCTBOMCHBITATENlb U UCTOPUK BUibrensm
OctBasiba (1858-1932), —HaiijieHO NpH MOMOIIK TaKOrO HEOXHIaH-
HOrO TOMOIIHMKA, KakuM siBigercs rocrnoaud Ciywait». OpHako
BHUMATEJIbHOE M3YUYEHHUE MCTOPUM €CTECTBO3HAHWA yOe)xgaeT Hac B
TOM, YTO KayKA0€ OTKPBITHE 00YCIOBIEHO, MPEKAE BCEro, cCaMiuM 00b-
€KTOM MpUPOAbI M MPOHAEHHBIMH Tepen 3TUM sTanamu. Kaxkgoe
OTKPBITHE TOTOBUTCS TPYAOM NPEALIECTBYIOLIMX MokosieHui. O3a-
peHUe WM HaXO/Ka MOSBJISIOTCS TOra, KOrJa MAEH yiKe «HOCATCS B
BO3/1yXe», MHaue UccieoBaTellb MPOCTO UX He 3aMeTUT. M3BecTHbI
pycckuil yuensiii Kiiument ApkaabeBud TumupsizeB yTBep:kaall, 4To
«Ha ciyYal HaTalKHMBAIOTCS Y4eHble, KOTOpBIE [eNaloT BCE, YTOOBI
Ha HUX HATOJIKHYTBCS». DTO CIPaBeAUBO.

Kaxxnoe siBneHue ecTb ciaeacTBUE MHOTMX NPHYMH, YacTb U3 KO-
TOPBIX MOXKET CUMTATHCS CYLECTBEHHBIMH, YaCTh HECYLLIECTBEHHBIMH,
9TO pa3jieiieHue 3aBUCHUT OT LM MCCIIEAOBaHMS, [TyOHUHBI IO3HAHMS,
(unocodckol MOArOTOBKY MCCIeOBATENs U MHOTHUX APYruX o6cTos-
TesibeTB. [Tockonbky ob1ee Yucao NPUUYKUH, 00YCIIOBIMBAIOILMX CIIE-
CTBHE, OECKOHEUHO BEJIMKO, TO 3HaHUS NMPUYMH Bceraa HemojHbl. On-
HAaKO 3TO HE 3HAYMT, YTO TaKMX MpUuUMH HeT. Hu ogHoro cienctaus,
HE MMEIOLLEro Npu4MHbl, ObITh He MoxeT. ClienoBaresbHO, Cllyvaii-
HOCTb HE €CTb YCTPOWCTBO MHPA, KaK 3TO YTBEPXKAAET COBPEMEHHas
TeopeThieckas u3KKa, a BCero JHUILIb HeMOJHOTa HAIIMX 3HAHUH.

7.6. CoaepxxaHue u chopma, chopmManusmM M NO3UTKU-
BU3M

Besikuii 00beKT M Beskuil npouece (neficTBre) MMEIOT cofieprka-
HUE U popMy.
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ConepkaHue COCTaBISIET KAYeCTBEHHYIO M KOJMUYECTBEHHYIO
BHYTPEHHIOIO CYITHOCTh 00BbeKTa, (hopMa OTpaXkaeT BHELIHIOK CTO-
POHY COJlepKaHMsl, B3aAUMOOTHOLICHUS C JPYTMMH O0OBbEKTaMH U Tpo-
LeccaMu.

B ¢usmuecknx cucremax copepxaHueM OOBEKTOB SBIISETCS MX
BHYTpEHHEE YCTPOWCTBO — COCTAaB 3BEHBEB, UX CBI3M MEXKAY COOOM,
CTPYKTYpa, a (hOPMOIi SIBJISIETCSI COBOKYIHOCTh MX BHELIHUX CBOWCTB,
B KOTOPBIX TPOSIBIISETCS COJACp)KaHWEe MO OTHOLIEHWIO K BHEITHUM
oObekTaMu H rpoueccam. /i1 0OBeKTOB 3TO Macca, reoMeTpHUUecKre
pa3Mepsbl, CBOWCTBA, MPOSBISIONIMECS TPH B3aUMOJCHUCTBUAX C JIPY-
UMK 00bEKTaMM, HaNIPUMeEP, YIPYTOCTh WM TBEPAOCTh, HAIMYUE TeX
WITH MHBIX 3aps/I0B U T.II.

B ¢usmnueckux sBIEHHUSX coJepiKaHHWE MPOLECCOB €CTh BHYTPEH-
HHUIl MEXaHU3M SIBJICHHIA, COBOKYITHOCTb JABWKEHHI MaTepUH Ha TIIy-
OMHHBIX YPOBHSX OpPraHM3alMM MaTepHH, Pe3yJbTaTOM KOTOPHIX U
SBIISETCS caMo sBJIeHHWe, (OPMOl sBIseTCS BHEIIHee MNpOsBIECHHE
9TOrO COACPIKAHUS.

B cucremax ynpaBieHHs colepikaHHe OIpenensercss LeasIMu
yNpaBJIeHUs], HAINpaBIeHHBIMH Ha pealn3alMio LeNeBol (QYHKIHUU
yNpaBJieHUs B U3MEHSIOIIMXCS BHEINHUX M BHYTPCHHHMX YCIIOBHSIX, a
(dopmMa ecTh BCero JIMIb COBOKYITHOCTb METOJIOB U MPUEMOB pealii3a-
MU yrpaBieHus. Hampumep, B cucteMe rocy1apcTBEHHOTO yIpaBJie-
HHS COZIepKaHWe OMpeJesisieTcs LeNIIMH YIpaBJIeH s, HalpaBIeHHbI-
MM Ha peaiM3allii0 YCTOWYMBOCTH TOCYIApCTBa B HM3MEHSIOLIMXCS
BHELIHWX M BHYTPEHHHUX YCIIOBHSX, a ()OpMa eCThb BCEro JIMIIb COBO-
KYITHOCTb METOZIOB M TIPUEMOB OCYILECTBIICHHS BJIACTH.

B uckyccTBe kak XymoskeCTBEHHO-00pa3HOM (opMoii BOCTIPOU3-
BEJICHHs JICHCTBUTEILHOCTH COIEPYKAHUEM SIBIIICTCS cama JKU3HEHHas
peaibHOCTb, (OPMaMHU SBIISIOTCS BUABI ()KaHPbI) UCKYCCTBA, CIOCOObI
OTpakKeHHs OCO3HAHHUS PealbHOTO MHpA, B KOTOPHIX CO3HAHHE «...HE
TOJIBKO OTPaXkaeT peasibHbIi MHUp, HO M TBOPUT ero» [5,c. 194].

[pennourenue Gpopmbl nepen copepkaHueM B pa3IMUHBIX cepax
YeJI0BeUeCKOM AeATeTbHOCTH eCTh (hopMalii3M, a MpeCTaBlIeHre Ka-
KOW-TMOO cozepkaTelbHOM o0siacTh (paccysKAeHHi, JOKa3aTelbCTB,
npoueayp kiaccuuKaliy, HayuHbIX TEOpuil) B BHAe (OpMabHOM
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cUcTeMbl Ha 0a3e omnpe/ieNieHHbIX a0CTpaKIvii, uieanu3aluii U UcKyc-
CTBEHHBIX CHMBOJIMUECKHX S3bIKOB €CTh (hopMasi3aius.

dopManu3M MO3BOJISIET CUCTEMATHU3UPOBATh, YTOUHUTh U METO-
JOJIOTMYECKH TPOSCHUTb COAEp)KaHUE TEOPWH, BBIACHUTH XapakTep
B3aMMOCBSI3U MEXAYy COOOW pasziMYHBIX €€ TMOJIOKEHHWH, BBIIBUTH W
chopMynpoBaTh elile He peleHHble npodiembl. OnHako Gopmanuzm
KaK Mo3HaBaTeJIbHbIA MPUeM Bcera HOCUT OTHOCUTENbHBIN XapakTep,
MOCKOJIbKY W3HAYaJbHO paccMaTpUBaeT JIMIIb OTHOCHUTENBbHO Y3KHU
KpPYT NOHSTHH.

B ¢usnueckux crucremax ¢popmanusm nposisiseTcs B Buae (eHo-
MEHOJIOTMH, ONepUpYIOLIe TULIb BHELIHUMHU MPOSBICHUSMHU MpoLiec-
COB, TaK Ha3bIBAEMBIMH «HAOIIOaEMBbIMU» (UIUUECKUMH BEJIMUHHA-
MU U «XOPOLLO MPOBEPEHHBIMU>» 3aKOHAMH.

Ha »Tom ke ocHOBaH M Martematudeckuii popmanusm, B KOTOPOM
coJlep)kaHue TMPOLIECCOB, OMMCHIBAEMBIX HEKOTOPBHIMH YPaBHEHHUSIMH,
BbIpakaeTcs B BUE OMNpeAeTICHHBIX CUMBOJIOB M COOTHOUICHUH MEX-
oy HUMH. [lpu aTOM 3a0bIBaeTcs, 4TO MOJHOCTBIO MOTYT OBITH (hopMa-
JIN30BaHbl JIMIIb JJIEMEHTApHBIE TEOPHUH C TMPOCTON JIOTHYECKOH
CTPYKTYpOH ¥ HeOOJBIINM 3aacoM MOHITHH, €CITH K€ TEOPHsl CII0XK-
Ha, OHa B MPHUHLIMIE HE MOKET ObITh MOJHOCTHIO (hOpPMATTU30BaHA.

B obnactu yenoBeueckux OTHOLICHUH GOPMaIU3M MPOSIBIISETCS B
0e3yKOPU3HEHHOM CIIEZIOBAHWM YCTAHOBJIEHHBIM TpaBHJIaM TOBee-
HUsI, TUKETa, 0OpsAa, puTyasa, Aaxe B TeX CiydasX, KOrjaa »KU3HeH-
Has CUTyalMs AeflaeT 3TO OecCMBICICHHBIM, HeNerbiM, KOMHUYHBIM
WM JpaMaTHYeCKuM, WHTepecaM coOIofieHnsT GopMalTbHBIX TpaBHIl
3/1eCh IPUHOCSTCS B )KEPTBY MHTEPECHI YETIOBEUECKOT0 OOIIEeHHS .

B cdepe commanbHoro ynpaeneHust ¢opMmaliu3M MPOSBISETCS B
OropokpaTu3Me, B MPEKJIOHEHUW mepel OYKBOM 3aKOHAa MpW MOJTHOM
MpeHeOPeKEeHNH K €ro CMBICITY U AyXY.

B uckycctBe opmanusm mposiBiisieTcss B OTPHIBE XYyI0KECTBEH-
HOU (hOpMBI OT colepaHusl, MPU3HAHUS €€ eIUHCTBEHHBIM LIEHHBIM
9JIEMEHTOM W COOTBETCTBEHHO, B CBE/ICHHWH XYJI0’KECTBEHHOTO OCBOE-
HUSI MHpa K OTBJIeYeHHOMY (GopMOTBOpUecTBY. DopMari3M BO3HHKA-
eT Toraa, Koraa oOUIeCTBEHHbIE YCJIOBUS MOPOXKAAIOT y Kakon-mnbo
COLMAJIbHON TPYIIIBI TICKXOJIOTHYECKYIO YCTaHOBKY Ha MPOTHBOIIOC-
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TaBJICHWE MCKYCCTBA )KU3HH, MPAKTHIECKOW AeATeIbHOCTH, PeabHbIM
uHTepecam mozael. dopmanucTuieckne yCTaHOBKH, NMpeHeOpekeHne
CoZlepyKaHWeM He TOJIBKO MOJPBIBAIOT COLMATIBbHYIO aKTHBHOCTb HWC-
KyCCTBa, €ro CrocoOHOCTh y4acTBOBaTh B 00LIECTBEHHOM O60pbOe, HO
Y pa3pyLIMTENIbHO CKa3bIBAIOTCS HA CAaMOM €ro XyJ0)KeCTBEHHOM LieH-
HOCTH.

B Hayke opManucTHUecKie YCTaHOBKHM MPUBOJIST K MO3UTUBH3-
MY U Jjajiee — K ()eHOMEHOJIOTHH.

Io3umueusm — dunocodckoe HampapiieHHe, CUUTAOIIEE, YTO
BCE UCTUHHOE 3HAHHE MOXKET OBITh MOJIyYeHO KaK pe3yJibTaT OTHEsb-
HBIX CHEUHATU3UPOBAHHBIX HAayK M 4TO (prytocodusi Kak caMoCTos-
TelTbHasl HayKa He MMeeT Mpasa Ha cyllecTBoBaHHe. [1o MHEHHUIO TIpH-
BEpP)KEHIIEB MMO3UTHBU3Ma, HayKa J0JDKHA HEe OOBSCHSTH, a JIUIIb OIH-
ChIBATh SIBJICHUS M OTBEUYATh Ha BOIPOC «KaK», a He «movyemy». [lo3u-
THUBHCTBI T10JIAraloT, YTO BO BHYTPEHHIOIO CYILIHOCTH SIBJICHUI Tpo-
HUKHYTbh HE TOJIbKO HEBO3MOYKHO, HO M HE HY’>KHO, TTOCKOJIBKY 3a/1a4a
YUYEHOTO COCTOMT B TOM, YTOOBI MPHHOCHUTH TMOJIB3Y, HAayKa JOJDKHA
OBITh YTWJIMTApHOW, a AJIsl 3TOrO JOCTATOYHO OMMpPAThes JMILIb Ha
BHELIHUE CTOPOHBI SBJICHHUIA.

[To MHeHHIO TIO3UTHUBHUCTOB, (pritocodus Kak TakoBas BOOOIIE HE
Hy’kHa, 00 Hayka CrocoOHa MPOM3BECTH OOOOIICHHUE JaHHBIX O SIB-
JICHUSIX, TIOJyYSHHBIX Ppa3UYHBIMU CHeUuaTbHBIMU Haykamu. [lo-
CKOJIbKY BIJIyOb SIBJICHWI TMPOHHMKHYTH HEJb3sl B MpPUHLMIE, TO BO
BCEX SIBJICHUSX MMEETCs Hero3HaBaeMoe, B IPU3HAHUU Yero CEeroiHs
CXOJIATCS HAYKa U PeITUTHSL.

[IpssMBIM crieACTBHEM TMO3MTHBHM3MA SBJISIOTCS MaXu3M U (eHO-
MEHOJIOT U,

Maxu3m — 310 CyObEeKTHBHO-UACATUCTUYECKOE MbIILICHHE, pa3-
BUTOE aBCTPUHCKUM (M3MKoM D.Maxom, B OCHOBY KOTOPOTO MOJIO-
JKeH <JIPUHLMIT SKOHOMHUHM MBbILUICHUS». [10 MHEHHIO MaxHCTOB,
BHELIIHEe OIMUCaHHe SBJICHUN W eCTh Lielib U uaean Hayku. [loHsTue
NPUYUHHOCTH Maxu3M OTOpachIBaeT B MPUHIMIE, U OOBICHUTEIIbHAS
YacTh SBISETCS M3JIHUIIHEH U B LIeJIAX SKOHOMHMH MBILUICHUS 1O0JDKHA
OBITh UCKJTIOUCHA U3 eCTeCTBO3HAHMS. [IOHATHE MPUYMHHOCTH MaXy3M
3aMeHseT MOHATHEM (YHKIHMOHAIBHON 3aBUCUMOCTH TMPU3HAKOB SIB-
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JIEHHS, a CaMo SIBJIEHUE CYLLECTBYET JIMLIb MOCTOJIbKY, [TOCKOJIbKY OHO
BOCIIPUHUMAETCS] HAIIMMHU 4YyBCTBaMU. MIMEHHO HalM OULyIUEHUs U
€CTb UCTUHHOE MPEJICTABIICHUE O SIBICHUAX.

[lo3UTHBM3M  TPUBOAUT K Maxu3My — DKOHOMHH MBILUICHUS
(«rmpocroTe»), a najnee K HeHOMEHOIOTHH.

[Tosums Maxa 6buta pesko kputnkoBaHa B.W.JleHuHbIM B ero
padote «MaTepuanu3M W SMOUPUOKPUTHULMAM. «..JIpUHLMNI 3KOHO-
MUH MbllIUIeHUs, —nucan B.M.JIeHnH, —eciu ero neicTBUTENBHO MM0-
JIOXKUTb «B OCHOBY TE€OPHM MO3HAHMS», HE MOXKET BECTH HU K YeMy
WHOMY, KpOMe CYOBEKTHMBHOTO HIealu3Mma. «...DKOHOMHEee» BCEero
CMBICITUTB», YTO CYLIECTBYIO TOJIBKO s U MOM ouryiieHus...» [10, c.
175-176].

B coBpeMeHHBIX TEOpHsX YacTO 3a KPUTEPUil MCTMHHOCTH MpH-
HUMAaeTCs MPUHIMI IPOCTOTHI» Teopuu. CUHUTaeTCsl, UTO Ta TeOpus
OJKe K UCTHHE, B KOTOPOH MCIOJIb30BAaHO MEHbLIEE YMCIO HCXOM-
HBIX JaHHBIX, KOTOpas «mporue». O ToM, K YeMy 3TO MOXET MPUBECTH,
BUIHO Ha MpUMepe nocTpoeHus: DiiHITeliHoM CrielManbHOM Teopun
OTHOCHUTEJIBHOCTH.

Kak u3BectHo, CrieupasnbHas TeOpUs OTHOCUTENIBHOCTH MPHUHLIM-
NMUajJbHO OTBepriia cylecTBOBaHUe 3(rUpa — MUPOBOM cpelibl, 3amo-
HsIOLIel Bce MUpOBoe mpocTpaHcTBo (OOImas Teopusi OTHOCUTEIBHO-
CTH TOTO K€ aBTopa MpU3HaeT Hamuuue d¢upa). OgHAKO MajIO KTO
3HaeT, YTo OT 3¢pHupa DHHIUTEHH OTKazancs TOJbKO MOTOMY, UTO C
HUM, TI0 €ro MHEHHIO, TEOpHsS OKa3bIBAeTCs CJOXKHEe, YeM MpH ero
OTCYTCTBHU. JTO €JUHCTBEHHOE 000CHOBaHME, Apyroro HeT. OTKa3 OT
s¢upa U3MEHHUI HampaBjeHHe Pa3BUTHS BCEro ecTecTBO3HaHMS B XX
CTOJIETUM U 3aBeJl ero B TYNHK. [[03ToOMy «IpUHLMIT IPOCTOTHI», TIps-
MO BBITEKAIOUIMK U3 <IIPUHLMIIA SKOHOMUM MBILIEHUS» Maxa okazan
€CTECTBO3HAHUIO JYPHYIO YCIIYTY.

7.7. DeHOMeHoOnoOrMA U AMHaMMuKa

Ha MNPOTAKECHHUU JJIUTEJIbHOTO BPEMEHH B €CTECTBO3HAHWU CYIIIEC-
CTBYIOT AB€ OCHOBHBIX METOAOJIOTHH — Cl)eHOMeHO.]'IOFI/IS{ n JUHaAMHKa.
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@enomenonozusn (yuenvme o «peHOMeHax» — SIBICHUAX) — Hjlea-
JMcTHYecKoe (UIocoCcKoe HampaBlieHWe, pa3BUBAIOLIee MO3UTHBH-
CTCKHUE MOJIOKEHUS U CTpeMslleecss OCBOOOAUTb CO3HAHUE OT HaTy-
palucTUYecKUX YCTaHOBOK. IIpuBepikeHLbl peHOMEeHONornu, a 3To
CEerofIHs MOJABIIAIONIAs YacTh (PU3UKOB-TEOPETHKOB, MOJAratoT, YTO
€CIIM  3aKOHBI MPUPOIbI, T.€. BHEITHUE CTOPOHBI SBJICHHH, «XOpPOLIO
M3y4YeHbI», TO 3TOTO0 JOCTATOYHO WM YCTPOMCTBO MPHUPOAbI 3HATh HE
Hy>kHO. Harra 3agava, cuntaioT oHHM, He IOUCKUBATBCS MPUYUH CYILIe-
CTBOBAHUS 3THX 3aKOHOB, a YMeTb MMM MpPaBHJIBHO MOJIb30BATHCS.
JlocTaTouHO BHELIHEro OMMCaHWs KaKAOro W3 sIBIEHWH, a BOBCE He
MOHUMAaHUS TIPUYMH, UX MOPOAUBIIMX. DEHOMEHONOrUs CUUTAET, UYTO
MO>KHO YZIOBJIETBOPUTHCS JIMLIb BHELTHUMHU TIPOSBICHUSMH TIPUPOIBI.

[TocnenoBarenu (heHOMEHONIOrMUECKO METOJONOTMM  CUMUTAOT
HEBO3MOJKHBIM M HE HYXKHBIM CcO30aHue (puzuveckux mooeneil, Ha-
TJSITHO IEMOHCTPHUPYIOIIUX CYHIHOCTh KaKIOTO (PHU3MYECKOTrO sBIIe-
HYA. IMu ake BBeZleH B HAyKy <TIPUHLMIT HE HArJISHOCTH», B COOT-
BETCTBUH C KOTOPBIM MPEACTaBUTH ceOe TO, UTO YTBEP:KAAET TEOPETH-
yeckas (U3MKa, MPUHIMIHAIEHO HEBO3MOXKHO, U TOITOMY 3aTpayu-
BaTh YCWIMS B 3TOM HamlpaBJIeHUH He HY)KHO, TaK KaK BCE pPaBHO HH-
yero He monsyuurtcs. JlouckaTecst A0 MPUYMH, 1O BHYTPEHHEH Nmpupo-
Jbl K&KAOTO SIBJIEHUS] HEBO3MOKHO MpUHLUMNHAaIbHO. Kak, Hanpumep,
MOXKHO TIPeACTaBUTh cede MCKPHUBIIEHHE IMPOCTPAHCTBA MIIM MHOTO-
MepHbI€ MPOCTpaHCTBA?

Haubonee npocto Touky 3peHust peHOMeHO0roB BbIpasuil Hbto-
ToH. OH cka3al: «I MnoTe3 s He U3MBILIIAIO», YTO O3HAYaJI0 OTKa3 OT
MONBITOK MPE/ICTaBIeHNs] BHYTPEHHET0 MeXaHU3Ma SIBJICHUI. A nanee
OH yTBepkaaeT, uto «l unoreszam xe MeTadpu3nUECKUM, GpU3NYECKUM,
MEXaHUUYECKUM, CKPBITHIM CBOWCTBAM HE MECTO B J3KCIIEPUMEHTab-
HO#t ¢miocodpum». Crout HamoMHUThH, uyTo HBIOTOH BBIBEN 3akoH
BCEMHUPHOTO TATOTEHHWs He M3 MPEACTaBIEHUS O CYTH SIBJICHUS, a U3
napameTpoB JABWKeHHUs miaHeT CoJIHeUHOW CHCTeMbl, OIpeaesieH-
Heix Kemmepom Ha ocHoBe matepuanoB Tuxo bpare. Kak xoporno
W3BECTHO, MOYTH I BeexX muiaHeT ConHeuHoi cucTeMbl 3aKOH Bce-
MHUPHOIO TATOTeHUs MoATBepxkaaeTcs. OH Halleln IUPOKoe pUMe-
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HeHHe B pacueTax HeOecHoi MexaHuku. U TyT peHoMeHonornyeckuii
MOJIXO0JT ce0sl BIOJIHE OTNpaBJIa.

OnHako OTCyTCTBHME MpejACTaBiIeHHs O Gu3ndeckoil npupozae 3a-
KOHa BCEMUPHOTO TATOTEHHWS TPUBEIO K TOMY, 4YTO B CHIYy CBOeH
«OUEBMIHOCTHU» 3TOT <«3aKOH» OBIJT pacrpocTpaHEeH AaleKo 3a Tpese-
7l TOH 00J1acTH, B KOTOpPOit OH ObuT mpoBepeH. B pesysibrare aToro
OH TMpHUBEJT K W3BECTHOMY «TPaBUTALMOHHOMY MapaJoKcy», B COOT-
BETCTBHUM C KOTOPBIM B KaXIOM TOUKE MPOCTPAHCTBA T[PABUTALIMOH-
HBIIl MOTEHIMAN OKazascsi OECKOHEYHO BENMK. A JIBIKCHHE TIIIaHe-
Tol [1yTOH He yknaabiBaeTcs: B paMkH 3akoHa HetoToHa. MoxeT ObITh
OH, 3TOT <BaKOH», HE COBCEM «BCEMHUPHBIN»?

CTOpOHHUKM (pEeHOMEHOJIOTUN — MPUBEPIKEHLIbI UHOCHEPMUHU3-
Ma, HeoNnpeaeIeHHOCTH B ycTpoiicTBe Mupa. Ilo X MHeHHIo, MHOTOe
B MUpE CITy4aifHO M MOXET OLIEHHBATHCS JIMLIb BEPOSITHOCTHBIMM Xa-
paktepuctukamu. Tem Oonee, Mukpomup. [lo MHeHHIO (deHOMe-
HOJIOTOB, YacTHUIIBI MUKpOMHpa, 00Jiaiasi BCeMH CBOMMHU CBOMCTBaMHU
— Maccoi, MarHUTHBIM MOMEHTOM, 3JIEKTPHUUECKUM 3apsA0M, CITMHOM
¥ T.I., HUKaK caMu 1o cebe He ycTpoeHbl. OHHM He UMEIOT CTPYKTYpPbI
W Jake He UMEIOT pa3MepoB. A MO3TOMY HaXOXKICHHE IEKTPOHA B
aToMe MOJUYMHSETCS TOJBKO BEPOSTHOCTHBIM 3aKOHaM, HOCHUT YUCTO
CITy4aiHBbIH XapakTep W OMUCBHIBAETCS TOIBKO CTATUCTUYECKH.

«lIpunuyun neonpeoenennocmu», nonyunsiinii nms I eizendep-
ra, yTBep:kJ1aeT HeBO3MOXKHOCTh OJHOBPEMEHHOr0 TOYHOTO ompeie-
JIeHUsI KOOPAMHAT YacTHIl M WX MMITyJibca (KOJIMYECTBa JIBHIKCHHS).
OTOT WIPUHLMN MHAETEPMHUHUPOBAHHOCTH» MPUBEN (PU3UKOB K BBI-
BOYy, 4YTO B MWCCJIEOBAaHUAX, TPOBEINECHHBIX Ha KBAaHTOBO-
MEeXaHUYEeCKOM YPOBHE, TOUHEE, Ha YPOBHE OpraHu3alui MaTepyuu Ha
«3JIEMEHTapHbIE» YaCTHULIBI BELIECTBA, MNPHUHUMWMHAIBLHO HE MOTYT
ObITb HalEHbl TOYHbIC MPUYHMHHbBIC 3aKOHBI [1€TAJBLHOTO MOBEICHUS
TaKWX UHIAWBUIYAIBHBIX CUCTEM M YTO, TAKUM 00pa3oM, HE0OX0AUMO
0TKa3aThCsl B aTOMHOM 00J1aCTH OT MPUUMHHOCTH KaK TaKOBOM.

CoBpemMeHHas TeopeTryeckas (pu3mka yTBepKIaeT, YTo Ha ypOB-
HE MMKPOMHpPa HUKAaKUX MEXaHW3MOB He CYLIECTBYET, MOTYT JeicT-
BOBaTh TOJBKO BEPOSTHOCTHBbIE OLIEHKH COOBITUH M YTO MO3TOMY
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HY’>KHO OTIE€pHpPOBATh TOJBKO BEIMUUHAMH, KOTOPbIE MOTYT OBITh M3-
MepEeHbI HeTIOCPEICTBEHHO.

B 1925 B.I'eiizenbepr B «lIpeancnoBun K KBaHTOBOW MEXaHHUKE»
[11] Hanuca:

«B pabote nemaercst MOMBITKA HAWTH OCHOBBI KBAHTOBOW MeXa-
HHUKH, KOTOpass MCXOAWT M3 COOTHOIICHWH MEXHY MPUHLMIHAAIBHO
HaOJII01aeMbIMU BEJIMYMHAMM», U <CJeJaTh MOMBITKY MOCTPOUTH 1O
aHAJIOTUH C KJIACCUUECKOM MEXaHMKOM — KBAaHTOBYIO MEXaHHKY, B KO-
TOPYIO BXOIST TOJILKO OTHOLICHHUSI MEXIy HaOJr0laeMbIMH BEITUYH-
HaMU».

Takum oOpa3oMm, W3 (U3MKM MCKITIOYAIHCh BHYTPEHHHE IBH-
KEHUsI MaTepuH, KOTOpPbIe OTHOCWIIUCH K <TIPUHLMITHATIBHO HE Ha-
0JTI01aeMbIM» ITapaMeTpaM.

Orta nporpamMa, 3agymannas B.I'eiizen6eprom ewe B 1925rony,
Obla BbIMOSTHEHa. Teopus 1aja BeIMKOJIeTTHbIE METO bl BEIYMCIICHUH
«IIPUHLMMHAAIBHO HAOMI0OIaeMbIX BEIMYMH» — YPOBHEH dHeprui, yac-
TOT CHIEKTPaJIbHBIX JUHUM U T.1. OJHAKO TEOpHs yxKe He MOrJia HUuue-
ro CKa3aTh O TPAEKTOPHH BJIEKTPOHA B Mpejesiax aToMa, T.K. 3TO Obl-
JI0 OTHECEHO K «IIPUHLIMIHUAIIEHO He HaOII0JaeMbIM» BEJTMIMHAM.

Ho rnaBHOe, 4TO OBLTO BBIMOJIHEHO TOM MPOrpaMMOid, 3TO TO, YTO
U3 MUKPOMUPA U3ZHAHA CPeOd — CHIPOUMETbHbLIL MAMEPUAT MUK-
pouacmuy u cunoesix noneil ezaumoodeticmeuii. BnusHue martepu-
aJIbHBIX TeJ IpYr Ha Jpyra — AeWCTBUE HAa PaccTOSHUM — «actio in
distance» -fipouzBoauTcst 6€3 Kakoro Obl TO HUA ObIJIO MPOMEKYTOU-
Horo areHTa. «Ham He Hy)kHa cpena Ui iepead SHepPriuy B3aUMO-
neiictBus! — yTBepkAaloT oHU. — EcTh OHa MM ee HeT, He UMeeT 3Ha-
4yeHus. Mbl Bce paBHO HE CMOXKEM MOHSTh €€ YCTPOMCTBA, MO3TOMY
Jydllle BCEro CYUTATh, YTO €€ HET Ha CBETE.

OTUM yTBEp)KACHHEM W IPUHLMIIOM HEONpeaeIeHHOCTH» Ha-
JIOKEHBI OrPaHUYCHHUS B MO3HABATEJILHON BO3MOKHOCTH YeJIOBeKa Mo
NPOHUKHOBEHUIO BrIIyOb MUKpPOMHUpA U (haKTUYECKH CTaBUTCS Oapbep
B BO3MO)KHOCTHM TIO3HAHHWSI MaTe€puUH M 3aKOHOMEPHOCTEH peaibHOro
MHpa.

@DEeHOMEHOJIOTHSl CUUTAeT, YTO €CIU SIBJICHHE (YHKIMOHAIBLHO
(MaTeMaTHYECKH) OIMKUCAHO, TO TEM CaMbIM OHO M OOBSCHEHO, a Ha
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BOIPOC, MOYEMY XK€ BCE MPOMCXOIMT UMEHHO TaK, a He MHaye, OTBe-
4aTh BOOOIIE HE HYKHO.

Kak Hunec bop B 1913roay «oObsicHUI» MOBeEHHE IEKTPOHA,
MoyeMy JIeKTPOH He MajaeT Ha 41po, IBUrasch B aTOMe, KOTOpPBIH Mo
monenu J.Pesepdopna, paspadboranHoii B 1911rony, ycTpoeH Haro-
nobue ConHeuHol cucTeMbl? Bop ckaszall, 4TO 3JEKTPOH He Najaet
MOTOMY, UYTO OH HE TepsieT SHEPrvi0. A He TepsieT SHEPrHio MoToMy,
YTO OH €€ He U3Iy4aeT. A He U3JIyyaeT MOTOMY, TO OH ABMXKETCS IO
craioHapHoi  («paspenieHHo#», mo onpenesneHuto bopa) opbure.
OcraBasoch elle ckas3arb, [O4eMy K€ JIEKTPOH JBIDKETCS IO CTa-
uuoHapHoi op6ure. Ho Tyt Bop octanoBuics, u Bce 3TuM  OblTn
YIIOBJIETBOPEHBI. A Beb Ha CaMOM Jejle HUKaKoro oObsCHeHUs HeT!
MOJTY4HIIOCH!

WUnu ewe. <lone — ocoOblii BUA mMaTtepun», KaKk HallMCaHO BO
MHOTMX y4eOHMKax. Ho 3To Bcero juib cMeHa SIPJIBbIKOB, HUYEro
BOOOIIIE HE OOBICHSIOMIAS.

Bce 310 He 0ObscHeHus, a TaBrosorus. HyxHo npusHate, 4TO
(heHOMEHOJIOTHUECKHI TIOXO/ B CBOEM aKTHBE MMeeT OOJIbIIne yc-
nexu. OnHako v Heynauu Toxe macwTabHbl. M3 MHOTMX 3anay, cTos-
LIMX Mepes HayKoW, BHEIIHe OMUcaTeIbHbIM METOIOM JAJIeKO He Bce
yaanock pemintb. He yaanock ¥ MocTpouTh €AMHYIO KapTHHY MHpa,
CBECTH BCE BHIbl B3aUMOJAEHCTBUN B €IMHYIO CHCTEMY, XOTA 3TOMY
ObUIO MOCBAIIEHO MHOXKECTBO YCHUJIMH TAaKHUX BBIAAIOLIUXCS YUYEHBIX,
Kak, Hanpumep, DitHIITeH. M He ciydaliHO He ynaeTcst peleHue ps-
Ja Ba)XHBIX 3ajay, HampuMmep, obOecreuyeHHe 4YelOBEeYeCTBa TEPMO-
sanepHoil sHeprueil. HenoHnMaHWe BHYTpEHHEro MexaHu3Ma sBjie-
HUM HaBpsAJ JU [IOMOraeT HaWTH BEPHBIM IyTb MPU PELIEHUU 3TOU
Ba)KHEHIEH 3a7auu, B KOTOPYIO CUJI M CPEJICTB BJIOXKEHO JOCTATOYHO
MHOT0.

[losTOMy cerogHs  yOOBIETBOPATbCS (DEHOMEHOJIOTHEH YxkKe
Hesb3s. Hy)keH MHOM B3MI1 Ha MpUpO.y, MO3BOJISIOLIMI MPOHUKATH
B CYLLECTBO MPUPOAHBIX SBJIEHUH. DTOT croco0 Ha3bIBaeTCs AMHAMM-
YECKHM.

Hunamuueckas (0T cloBa €IMHAMHKOC» — CHMJIAa) METOJOJIOTHs
NpUACPIKUBAETCS MHOIO B3MJIAa Ha crocod uzyueHus ssiaeHuid. Ilo-
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clieloBaTeNIM AMHAMMYECKOH METOJ0JIONMH CUMTAIOT HEOOXOAMMBIM
co3naHue (U3MYECKMX MOJelNiel,  HarsIIHO JeMOHCTPHPYHOLIMX
CYIIHOCTh KaXI0ro (u3nuveckoro sipieHus. OHH MBITAIOTCS JOUC-
KaTbCsl 10 MPUYMH, A0 BHYTPEHHEH MPHPOABI KAXKIOTO SIBICHUS, 10
UX BHYTPEHHEro mMexaHusma. MaremaTtuueckoe, (YHKLHOHAIBHOE®
OMNKCaHWe SIBJICHHs 9TO BCEro JIMIIb OnucaHue 3Toi Moaenu. I[loaro-
My OHHM, KaK MpPaBWJIO, OMNEPUPYIOT MEXaHUYECKHMMH MOJCISIMHU, B
KOTOPBIX BCE HArJISIHO, CBOJS TEM CaMbIM CYLIHOCTb JIOOBIX siBJIe-
HHMH K MEXaHHKe, ONepUpYIOLLeH MPEACTABICHUIMH O MEXaHHYECKHX
CTPYKTYpax M NMepeMelleHUsIX MaTepru B IPOCTPAHCTBE.

Crnemyer OTMETHTH, YTO BBISBJICHWE BHYTPEHHEro MeXaHHU3Ma
JFOOBIX SBJICHUI BO3MOXKHO JIMILb B TOM ClIy4ae, €CJIM 3a CBA3SIMH U
B3aMMOJICHCTBUAMM MaTepUalibHbIX 00pa30BaHUil, Y4acTBYIOIIUMHU B
HHX, MIPU3HAETCS MPUHLMI NMPUYMHHOCTH. W 31ech BHOBb BO3HHKAeT
HEO0OXOAMMOCTh pa3odpaThesi BO B3aMMOOTHOILEHHH MPUYMHHOCTH U
CITy4aifHOCTH B (PM3UYECKUX SIBJICHHSX.

Kak mpaBuio, B MakpoOsIBJICHHUSX BHIHO, K KAaKUM CIIEACTBHAM
NPHUBOJAT Te WIM MHble Mpu4MHbI. Korna ke He Bce yuTeHO, a Bce
y4ecTb HEBO3MOXKHO B MPHHLMIE, TO M Pe3yJbTaThl YaCTUYHO CITy-
yaiiHpl. Takum 00pa3oM, ClIy4allHOCTh BBICTYMAeT He KaK MPUHLIMIT
YCTPOWCTBA MPUPOJIbI, HA YeM HACTaWBaeT COBPEMEHHas TeOpeThue-
cKas GpU3MKa, a KaK pe3ysIbTaT HeMOJIHOTO 3HAHUS.

Lenecoobpa3Ho HanoMHUTh yTBepxkaeHne @.JHrembea:

«..HO TJIe Ha MOBEPXHOCTH MPOMCXOJUT Wrpa Ciiydas, TaM cama
9Ta CIAy4alHOCTh OKa3bIBACTCS MOJUYUHEHHON BHYTPEHHHMM CKPBITBIM
3akoHaM. Bce 1e10 B TOM, 4TOOBI OTKPBITH 3TH 3aKOHBI» [1].

[ockonbky mposiBieHHe (PU3NUSCKHUX SBJICHHI €CTh CIIC/ICTBHE
BHYTPEHHHX TPOLIECCOB, 3a4acTyl0 HEOLIyTUMBIX Ha JOCTUTHYTOM
YpPOBHE pa3BUTHs (HU3MKH, TO MpHU3HAHHE (PaKTa MPUUMHHOCTH UMEET
NPUHLMIHATBHOE 3HaYeHue, 0o 3apaHee Ha BceX dTarax MO3HAHUS
yTBepKIaeT HaJM4Yhe BHYTPEHHUX MEXaHW3MOB SIBJICHHH W TIPUHLH-
MHAITbHYI0 BO3MOYKHOCTh UX PACKPBITHS.

Jlroboe ¢uznyeckoe sIBIEHHE €CTh CIIEJICTBHE BHYTPEHHUX MPO-
LECCOB, 3aYacTyl0 HEOLUIYTHMbIX Ha JOCTUTHYTOM YpPOBHE Pa3BUTHS
(GU3MKH, MOITOMY NpH3HaHWE (aKTa MPUUMHHOCTH UMEeT MPHHLIM-
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NUajbHOe 3HaueHue, MO0 Ha BCeX dTarax MO3HaHWS YTBEpXKAAeT Ha-
JIMYME BHYTPEHHUX MEXAaHU3MOB SBJICHUH W MPUHLMIHAIBHYIO BO3-
MOYKHOCTb UX PACKPBITHS.

Ilockonbky Bce UCCaE€0BaHUSL MPOU3BOAATCS C MOMOLIBIO U3Me-
PUTENbHBIX YCTPOWCTB, TO CYLIECTBEHHOW CTOPOHOM 3TOro Bompoca
ABISIETCS  MPOOIeMa NOZPewtHOCmell usmMepeHuil, KoTopele BCeraa
COCTOSIT U3 TPeX YacTeli— MeTOJ0JI0rMYECKOi MOrpeliHOCTH, MOrpeLl-
HOCTH M3MEPUTEJIbHOrO Mpubopa; MOrpeliHOCTH, BHOCUMON H3MepH-
TEJIbHBIM IPUOOPOM B M3MEPSEMYIO BEJIMUHHY.

Mertoponoruueckas MOrpelIHOCTb CBS3aHa ¢ BbIOOpOM  MeToza
n3mepenus. M3mepenus peako ObIBalOT MpSIMBIMH, THMA, HAMpUMep,
U3MepeHus JIMHelkol pa3MepoB mnpenmera. OOBIYHO H3MepsieTcs
MHOKECTBO (P)YHKLIMOHAIILHO CBSI3aHHBIX APYT C APYTOM MapamMeTpoB,
HOJIyYeHHbIE Pe3yJIbTaThl KOCBEHHO CoJepKaT B cebe U UHTepecyro-
L1yt0 BeIMUYMHY. Tak npu onpeneneHruH Macchl 3apsHKEHHON YacTHLbI
MOJIy4aeTcsl CJIOXKHAs 3aBUCHMOCTb MEXIY TPaeKTOpUEH YacTHLbI,
HaMpsDKEHHOCTBIO DJIEKTPUUECKOr0 M MarHMTHOrO Tonei, ee 3aps-
oM 1 Maccoil. Hetounocts moboro u3 monei mprBeneT K OONbIIMM
omunOKam, TeM Oojiee YTO B MPOLECC U3MEPEeHHs] BMEUIMBAIOTCS He-
yUTeHHbIE (PaKTOPbI, HUCKaXKaIOLIKE pe3yabTaThl U3MEPEHHUH.

[Tpumepbl BTOpOIi YacTH MOTPEIHOCTH BCEM OYEBMIHBI, TAK KaK
cresaTh M3MEPHUTENIbHOE YCTPOMCTBO aOCONIIOTHO TOYHBIM HE Tpe-
cTaBiisieTcss BO3MOXHbIM. OgHAaKo OOBIUHO ynaeTcs monoOparh WK
co3aaTh NpUOOpP, TOUHOCTb KOTOPOrO OKA3bIBAETCS yJOBIETBOPUTEb-
HOM J17151 KOHKPETHOro cityyas.

IIpuMepoM TpeTbeil YacTH MOrPELIHOCTH SIBJISIETCS M3MEpPEHHE
HanpspKeHUsl BOJIbTMETPOM: MOAKIIOYEHHE BOJbTMETpa CHUKAeT Ha-
NpsHKeHWe B MCCIEAYeMOM TOYKE CXeMbl Ha HEKOTOPYIO BEIMYMHY.
[t Toro uToObI cAENaTh 3TY MOrPEIIHOCTh KakK MOXKHO MEHbLLE, CO-
NPOTHUBJIEHHE BOJBTMETPA JOHKHO OBITh Kak MOxHO OoJjbiue. Ho 310
CBSI3aHO C JOMOJHUTENILHBIMU TPYIOHOCTSAMH, TO3TOMY OECKOHEUHO
MOBBILLIATh CONPOTUBIIEHHE BOJIbTMETpa Helb3s. HyskHo BbIOparth Ta-
KO€ 3HaueHHEe COMPOTHUBIICHUS, IPU KOTOPOM BHOCHMAsl MTOTPELIHOCTh
OKa)KeTcs MEeHbLIE HEKOTOPOIl JOIMYCTUMO BEJTMUMHBI.
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Takum 00pazoM, TOUHOCTE M3MEPEHHS TPUHLMITHATIBHO TTOBBICHTH
MO>KHO, XOTS peajlbHO 3TO He BCerja yIaeTcs, W €Cld IS UCClleNio-
BaHUH B MHUKPOMHpE 3TOrO MOKa C/eNaTh He Y1aJIoCh, TO HE MOTOMY,
YTO TaKk yCTpOCHa MPHUPOAA, a MOTOMY, YTO Takue MpUOOpHI elle He
n300penu. OHAKO €ciM 3HaTh, YTO TOTO CIeaTh HeNlb3s, TO Torjaa
TaKMX MPUOOPOB HUKOrZHa He OyneT CO3MaHo, a eciM 3HaTh, 4TO
NPUHLMITHAATBHO 3TO BO3MOXKHO, TO TOrJa OTKPBIBACTCS J0pOra Jyis
TMOWCKOB, W MpodJieMa Koraa-HUOY b OyeT pelieHa.

IMonBoas uror, Hy>)KHO OTMETUTh, 4TO MUp OoJiee IeTepPMHUHUPO-
BaH, YeM 3TO CErOHs MPHUHATO CYUTATb.

HnoemepMunupo8anHocms, Taxk ke Kak U Clly4alHOCTb He eCTb
NPUHLIAI YCTPOMCTBA MPHUPOBI, a BCETO JIMIIb MPU3HAK HEMOIHOTHI
Hallero 3HaHWs, ero OTHOCHTENbHOCTh. [loaToMy psin Beaywux ¢u-
3MKOB HE COrJlaceH C MPUHLMUIHAIBHBIM WHICTCPMHHU3MOM, OHH
paccMaTpUBAIOT CITyYalHOCTh KakK CIIICTBHE He ydeTa 0ObeKTHMBHO
cymecTByomux (aktopoB. He MeHee BakHOH sBIsieTcs Apyras cTo-
pOHa, cBs3aHHAs C TeM, 4TO [yl MposiieHus 3ddexTa Ha ypoBHE
Makporpouecca HEOOXOAMMO HAKOIJIeHHEe W3MEHeHHIl Ha YpOBHE
MHKpornporecca. J[aHHOe 00CTOSTENBCTBO CBSI3aHO CO BCSKOTO poja
HEJIMHEHHOCTSIMU, 30HAMH HEYYBCTBHTEIILHOCTH M OOpAaTHBIMU CBSI-
35IMU BHYTPEHHHUX PEryJIsITOPOB SIBICHUH U TIp.

XopouvM MpuUMepoM siBJseTcsl 00pa3oBaHHe BHUXpEil B MOTOKe
JKUJIKOCTH TPH HEKOTOPOM COOTHOIICHWH MEXIY pa3MepamMH Tela,
CKOPOCTBIO M BS3KOCTBIO Cpelibl, Ha3biBaeMOM uKcioM PeitHonbica.
Jlo 3HaueHwus storo uucna, paeHoro 1000, Buxpu He obpasyrorcs co-
BceM, oT 100010 2000TeueHre cTaHOBUTCS TypOYJIEHTHBIM, HO BUX-
pH HEYCTOMUMBBI, a MO JOCTH)KCHUHU 4uciioM PeiiHonbaca 3HaveHHs
2000 BuxpH cTaHOBSATCS YCTOWYMBBIMU. Eciu mpu 3ToM anmapartypa
TOJIBKO JUTs OOHAPYKeHUs BUXpeH, TO UccieoBaTeslb MOXKET clieNaTh
BBIBOJI O TOM, YTO HUKAKHX JIBHXKCHHUI MaTepuu Ha Oosiee riTyOMHHBIX
YPOBHSIX, YeM BHXPH, HE CYLIECTBYET B MPHUPOAE M 4TO 0Opa3oBaHHe
BUXPE HOCUT Clly4aiHbIN XapakTep.

Coserckuii yuensii A.K.TumupsizeB B kuure «KuHeTHueckas
Teopust Matepun» [12, c. 5] oTMeyasn, 4To «reopus» NMPUHLMITHATBHO
He HaOoJaeMbIX BEJIMUMH HE BBIACPIKMBACT HU MaJleHIleil KpUTHKH.
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Omna onpoBepraercsi Bceil uctopueit Hayku. bbio Bpems, koraa ropo-
PUIIH, YTO MOJIEKYJbl, aTOMbl U 3JIEKTPOHBI NMPUHLMIHUAIBHO HE Ha-
OmogaeMel. A B COBPEMEHHOM BJIEKTPOHHOM MHKPOCKOIE BUAHBI HE
TOJIBKO MOJIEKYJbl Oesika, HO U otaenbHble aToMbl! [Ipo ConHue ro-
BOPHWJIOCH, YTO HUKOI'ZIA HE CTAHET U3BECTHBIM, W3 YEro OHO COCTOMT.
OT0 OBITO CKa3aHO KakK pa3 HaKaHyHe OTKPBITHS TeNHs...

K sromy crnengyer no6aBuTh, UTO COBpeMeHHbIE JaHHbIE 00 YyCT-
POMCTBE MUKPOMHMpPA CO BCEM OINPEAECIEHHOCTBIO TOBOPAT O TOM, YTO
CYLIECTBYIOT HE TOJIBKO MHUKPOYACTHLIbI YPOBHS 3J€MEHTApPHBIX Hac-
THI] BELLECTBA, HO ¥ 3HAYMTENBHO 00Jiee MENKHe «KUPIHUUYUKH» MUPO-
3naHus. MHaue yeM, Kak He OOLIHOCTBIO CTPOMTENBHOTO MaTepHasa,
MO>KHO OOBSICHUTB TOT (aKT, YTO MPH COYAAPEHUH MUKPOUYACTHL] OHU
MpeBpallaoTcd B Apyrue MUKpOUYacTHLIbI, U Aake BO3HUKJIIA MTOTOBOP-
Ka 0 TOM, YTO «KayKAas 4aCTHLIA COCTOMT U3 BCEX OCTAIbHBIX»?

CTOpOHHHUKM TMHAMHYECKOTO MOAX0Ja He MPHU3HAIOT (peHOMEHO-
JIOTMYECKOTrO MPUHLMMNA «IEHCTBUA HAa PAacCTOSHUK», M0 KOTOPOMY
B3aMMOJICHCTBUE TeN MPOUCXOOUT 0e3 Yy4acTHs MPOMEKYTOUHON
cpefbl, U NPUAEPKUBAIOTCS TOYKH 3peHUs OJIM3KOAEHCTBUS, TO €CTh
nepeaayy 3Hepruv B3auMoJeUCTBUIA MyTeM HENOCPEACTBEHHOM nepe-
Jla4M SHEPruu OT OAHOM TOYKHM MPOCTPAaHCTBA K ApYroi, Hemocpen-
CTBEHHO K Hel mpumblkaoieii. Ho ans takoit nepenauu 6e3 cpenpl —
HOCHTEJISI SHEPTUH B3aUMOACHCTBUN yKe He 00ONTHCH.

Ecnu sHeprus nokuHysa oJHO TeJIO U HE AOCTUIJIA BTOPOroO, 3Ha-
YUT, JTOJIKHA CYLIECTBOBaTh Cpela, B KOTOPOH OHAa HAaXOAWTCS B 3TO
Bpems, nonaran Jhx.K.Makceenn. «KakoBa Obl HU Oblia 3Ta cpeja,
Mbl OyJieM HasbiBaTh ee 3¢upoM. Bo-mepBbiX, oHa criocoOHa nepeaa-
BaTh 3HEPIHI0... Bo-BTOpHIX, 3Ta 3Heprus nepegaercs oT Teja WU3Iy-
YAOLLEro TeJly MOIJIOLIAIEMy HE MTHOBEHHO, HO HEKOTOPOE BpeMs
cyecTByeT B cpene» [13, c. 197-198].

HmeHHo, ucnosb3oBaB npejcrasieHre o0 3¢upe, OH BbIBEN CBOU
3HAMEHHUTBIE YPaBHEHUS JIEKTPOMAarHUTHOTO MOJsi, KOTOPBIMH MBI
nosezyemcs Oosee cta ieT U 6e3 KOTOPBIX ObUTM ObI HEMBICIUMBI HU
3JIEKTPOTEXHUKA, HU PaJUOTEXHHUKA, HU 3JIEKTPOHMKA.

CTOpOHHMKM JUHAMHUYECKOTO MOAXOAa MPUAEPKUBAIOTCS AeTep-
MHUHHU3Ma, 3aKOHOMEPHOCTH B JIIOOOM SIBJI€HMM. 3HaHME MEXaHH3Ma
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SIBJICHW, CUMTAIOT OHH, JaeT HaM BO3MOXKHOCTb TOHSTH MPHYMHBI
SIBJICHWH, a 3HA4uT, U CJIEACTBUS, W3 HHMX BbITekaroure. KoHeuHo,
MHp OECKOHEYHO CJIOXKEH, U BCe MPUYMHBI MBI 3HATh CO BCEMH JeTa-
JSIMH,  BEpOSITHO, He cMokeM. OIHAaKO Bcerga MOYKHO BBIIEJIUTH
rJ1aBHbIC, CYLIECTBEHHbIC JeTaM MEXaHH3Ma, a OCTalIbHbIE TIOCTHIaTh
MOCTENEeHHO, M0 Mepe HeoOXOJMMOCTH YTOYHEHHUs. DTOT MEeXaHU3M
CTaHOBUTCS TOHSTEH TOTJa, KOrJla OH aHaJOrM4eH YeMy-TO TaKoMy,
YTO MBI YK€ 3HaeM M nmoHuMaeM. OTCloJa BbITEKaeT rpoMajiHasi polib
QHAJIOTHH B Jielie IO3HAHMS TPUPOIbI.

HeobOxoaumo eie pa3 HaOMHHUTb, YTO OCHOBOM BCSKOTO IMpO-
Hecca SIBJISIFOTCS CKpBIThIe (OpMBI JBIXKEHUs MaTtepud. M ecin
eIMHCTBO BceneHHol, ee MOHM3M He MyCThie CJI0Ba, TO 3TH (GopMbI
MOTYT M JOJKHBI OBbITh HaleHbl HA OCHOBE OOOOLLEHHOro aHaln3a
y’Ke OCBOSHHBIX ()OPM MaTepUH M YK€ W3BECTHBIX (PU3NUECKHX SIBIIE-
HUi. [IpUHLMNUATBHBIX OrpaHUYEHHUI /171 HAPAIMBAaHHS YeJIOBEKOM
3HAHWI O MPUPOJIE HE CYLIECTBYET

7.8. ®usnyeckoe moaenupoBaHue U MaTtemMaTuye-
CcKoe onucaHue

B XX B. 0ocoboe 3Ha4YeHHe B TEOPETHYECKOW (HU3HKE CTAIIO MPH-
JlaBaThCs €€ MaTeMaTH3aliy, YeM OHa KaueCTBEHHO OTIIMYaeTcs OT
¢uznku XIX B. ¥ peapIAyIIUX CTOJIETHIA.

Pazymeercs, ¢pusuka XVIII u XIX BB. Toxke He obxoaunach 6e3
MaTeMaTHKH, HO JJIs Hee MaTeMaTHKa Oblia TOJIe3HBIM TOJICOOHBIM
MHCTPYMEHTOM, TO3BOJISIOIINM TPOCIeNnTh (QyHKIMOHATIbHBIC 3aBH-
CHUMOCTH (M3MYECKUX BEJIMYMH JPYr OT ApPYra M KOJMYECTBEHHO
OLICHUTH CJIOJKHBIC SIBJIEHHMs KaK KOMOMHALIMIO MPOCTHIX €ro 3JIeMeH-
ToB. CaMu ke 3aKOHbl ()M3MKHM BBIBOJWJIMCH HEMOCPEICTBEHHO W3
skcriepuMenTa. O TOM, YTO MaTeMaTHKe B T€ BpeMeHa OTBOJMWJIAChH
nojcoOHasi pojiib, MOXKHO, Hampumep, CyauTh mo Tpyaam Dapanes,
KOTOpbI€ UCTOPUKM (PM3MKU LIEHAT OYEeHb BHICOKO, HO B KOTOPBIX BO-
o011e HeT HU OJTHOM (POPMYJIBI.
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Koneuno, u B XVIII u B XIX BB. cyniecTBoBanu Gpusnueckue pa-
OOTbI, MIMPOKO MCIIOB3YIOLME MaTeMaThieckuil anmapar. OCHOBbI
9TOro ammapaTa ObUIM elle paHbllie U B Te e BeKa 3aJI0KEHbI Bbl-
JAIOIMMHKCS UCCIIeIOBATENsIMHU — €CTECTBOUCTIBITATEIIMA U MaTeMa-
tikaMu. Ho mpumeHuTensHO K (pu3nMyueckuM MccieoBaHUsAM Ha Tiep-
BOM MecTe Bceraa Oblia (M3HMKa, OCHOBaHHAs HA SMIMPUYECKUX WITH
MOJENBHBIX NaHHBIX, a 3aTeM y)Ke MaTeMaTHKa Kak amnrmapar, npegHa-
3HAUYeHHBIH Ul 0OpabOTKM SKCMEPUMEHTATBHBIX JaHHBIX WM JUIs
NpeAcKa3aHusl HOBBIX OXXKMIAIOLMXCSI PE3YJIbTATOB, BBITEKAOIIUX U3
yKe HallZIEHHBIX 3aKOHOB.

Opnako k koHuy XIX B. MaremaTuka B TeopeTHuUeckod (uzuke
cTajia mpuodpeTaTh INIaBEHCTBYIOIIEe MON0KEHHE, COOCTBEHHO (H3H-
Ka CTaja OTTECHSAThCS Ha BTOPOM TIaH.

AHanu3upys MpUYMHBI KpU3UCa B TEOPETHUECKON (U3MKe, LUTH-
pys paboty ¢panirysckoro ¢huinocoda A.Pes U NONTHOCTHIO cormaiia-
SChb C HUM B 370 vactH, B.M.Jlenun otmetni, uro «Kpusuc dusuku
COCTOMT B 3aBOE€BaHMM (DM3MKK TyxoM Mmatemartuku. [Iporpecc uzu-
KH, C OHOM CTOPOHBI, U MPOrpecc MaTeMaTUKH, C APYToi, NPUBEIH B
XIX B. kK TecHOMY COJMXKEHHIO 3TUX 00euxX Hayk... TeopeTudeckas
(u3uka crana MaTeMaTHueckod (pU3MKOI. DIeMEeHThI, B KauecTBe pe-
aNbHBIX, OObEKTUBHBIX JIAHHBIX, T.€. B KAUeCTBE (U3UYeCKUX dIEMEH-
TOB, MCYE3JIM COBepiIeHHO. OCTaINCh TOJIBKO (pOpMaibHbIe OTHOILIE-
HUsI, IpeAcTaBisgeMble TUpPepeHIUATbHBIMA YPaBHEHUAMM. . . »

W nanee yxe y camoro Jlennna: «KpynHblii ycrex ectecTBO3Ha-
HUS, TIPUOJIMOKEHHE K TAKUM OIHOPO/IHBIM M MPOCTBIM 3JIEMEHTaM Ma-
TepUH, 3aKOHbl KOTOPBIX AOMYCKAlOT MaTeMaTHYecKylo oOpaboTKy,
MOPOXKIAIOT 3a0BeHHWE MaTepuud MaTemaTukamu. «Marepusi ncuesa-
€T», OCTAalOTCS OJTHU ypaBHEeHUs...». U elne: «...pa3ym npeanuchiBaet
3akoHbl npupozae» [10,c. 325].

B XX B. maremaTuka B TeopeTHyeckod (U3MKe CTajla Urparhb
riaBHyro poiib. B 1931r. Bo BBeneHuH k cTatbe «KBaHTOBbIC CHHTY-
JISIPHOCTH B BJIEKTPOMArHUTHOM Teopuu noJis» Jupak nucan [14] uro:

«Haubosnee MOUIHBIM METO MPOABHKEHUSI COCTOUT, MOXKAIYH, B
TOM, 4TOOBI MCTIONIB30BAaTh BCE Pecypchl YUCTOW MaTEeMaTHUKH B MO-
MBITKAX 3aBEPIIMTH U 0000MNTh MaTeMaTH4eckuii popmanusm, odpa-
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3YIOUIMH CYIECTBEHHYIO OCHOBY TEOPETHUECKOW (HM3MKH, M TOCie
Ka)KIOro ycriexa B 5TOM HalpaBJIeHUH CTapaThCsl MHTEPIPETHPOBATh
HOBbIE MaTeMaTHUECKHE SBJICHUs B TEPMUHAX (U3MUECKOH peasibHO-
CTH».

Takum ob6paszom, upak eme B 1931r. otBen marematrke (a He
(pU3HUECKOi CYTH, HE BCKPBITHIO OCOOCHHOCTEH BHYTPEHHETO JBHKE-
HHS MaTepHH B SBJICHHSX) PEIIAIOLIYIO POJIb U (PAKTHUSCKH HAMETHIT
nporpaMMy pa3BUTHS (M3MKM KaK HapacTaloleld MaTeMaTH4ecKon
abcTpakly, a 1eblo pa3BUTHS (GU3UKU 00BIBUI O0OOIICHHBIH Ma-
TemMaTnieckuii dopmanuzm! MoOKHO KOHCTaTUPOBATh, UYTO TEOPETH-
yeckas (PU3MKa BBIMOJIHWIA JUPAKOBCKYIO MPOrpaMMy W MO ceil AeHb
9TOT 00pa3 nelicTBuii oHa U npuMeHseT. [lon oObsicHeHHeM (usnye-
CKOTO Mpolecca cTajlo MOHUMAThCs €ro MaTeMaTUuecKoe OMUcaHue, a
YCJIOKHEHHEe MaTeMaTHUYecKOro armnapara BBOJUTCS JaKe B HEKOTO-
PYIO 3aCiyry aBTOPOB TEOPHM.

Ousuku-Teopetik XX B. 3a0bUTH, UTO (PH3MYeckas MaTeMaTHKa
MPUHOCUT MOJIb3Y JIMIIb TOrAa, KOTAa OHA OTpaKaeT PeajbHOCTb MH-
pa, 4eM OHa M OTJIMYAeTCs OT MPOCTO MaTEeMaTHKH, KOTOpas eCTh Mpo-
CTO JIOTUYECKHH amnmapar, CyulecTBYIOUINIA caM 1o cebe U criocoOHBIH
onucaTh BooOLIe BCe, YTO YTOAHO.

Ho Toraa, xorna ¢usuueckas cylHOCTb MOHATA HA KAYECTBEHHOM
YpOBHE, MaTreMaTudeckoe (yHKIHOHAbHO-KOJMYECTBEHHOE OIThca-
HUE SIBJICHUI MOJIE3HO U JaXke HeOOXOAMMO Il MOJIyUeHHs IPUKIIAA-
HBIX pe3yJIbTaTOB, a Takke Ui Mpeacka3zaHus HOBbIX d(P(EKTOB U iB-
nenuit. OnHaKo, y4YuTHIBas OeCKOHEUHOe pa3HooOpa3ue KauecTB U
CBOMCTB Ka)KIOTO MaTepUaJbHOTO Tejla M SBIEHHS, MOXHO yTBEp-
JK7aTh, 4TO J000€ MaTeMaTHYecKoe OMMCaHUE €CTb BeChbMa y3Koe U
OJJHOCTOPOHHEE OTOOpaskeHUe peaslbHOM aedcTBUTENbHOCTU. Mare-
MaTUYeCKHe YpaBHEHHS, BbIpasKarolHe TOIBKO KOJIMYECTBEHHbIE CO-
OTHOLLIEHHUS!, HE OTPAXKAIOT BCEr0 COAEPIKAHUS U3ydaeMoro o0ObeKTa.

MakcBenn oTMedal, YTO MCIOJb30BaHWE MaTeMaTHuecKuX (op-
MyJI, He TIOIKPEeIUICHHBIX (M3MYECKUMHU TIPEACTABICHUSIMH, TIPUBO-
IUT K TOMY, HYTO «..Mbl COBEpIICHHO TepseM M3 BHIY OOBSCHAEMbIe
SBJICHUS M MOTOMY HE MOXKEM NpPUATH K Oosiee MIHMPOKOMY Npea-
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CTaBJICHUIO 00 MX BHYTPEHHEW CBA3H, XOTS U MOXKEM IMPEIBBIYHCITHTD
CIIE[ICTBUS M3 JaHHBIX 3aKkoHOB» [13, €. 12].

JIro6oe onucaHue JHOOOro sIBJIEHHsI BCeraa OJHOCTOPOHHE U OT-
pakaeT TOJIbKO JIMILb Te LIeJIH, KOTOpPbIe CTAaBHJI Mepea coboi uccie-
JoBaTesb JIAHHOTO sBJIEHHUs. I[IpeaMeT MOXKeT ObITh OMHCaH C Teo-
METPHUYECKUX TO3MIIMMA, PACCMOTPEH B MPOILIECCE PA3BUTHS WM BO
B3aMMOJICMCTBMU C JPYIMMH MpeaMeTaMu W T.i. Bce 1o OGyayTt co-
BEPILIEHHO Pa3/IMYHBIE OMMCAHMS, W KaXI0€ M3 HUX OyIeT HEMOJIHBIM
¥ OJTHOCTOPOHHHM.

B kadecTBe npuMepa MOKHO MPUBECTH TSHKENbIA JUCK, MOJBE-
LIEHHBIN Ha yrpyroi HuTH (puc. 7.2) B 3aBUCHMOCTH OT TOTO, KaKyro
1eJTb CTABUT Tepe] COOO0M MCCIen0BaTeN b, OMUCAHUE CHCTEMBI MOKET
ObITb TEM WM HHBIM, @K€ €C/Id MMETb B BHY TOJbKO JHHAMHKY
9TOTO JUCKA.

L

Puc. 7.2. Tszkenblii AMCK, NOABeLIeHHbI Ha YIIPYroM noaBece.

Ecnu nuck Ha noaBece paccMaTpHBaTh Kak MasTHHK B MOJIE TSAKe-
CTH, TO OyIyT Mrpath pojb JUIMHA MojBeca | U yckopeHHe CHIlbl Tsi-
skectu §. [lepuon coOcTBeHHBIX KOneOaHU TakOro MasTHUKA OyaeT
OMMCHIBATHCS BBIPAXKEHHEM:

T=2wllg.
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2. Ecnu uck Ha mojiBece paccMaTpvBaTh Kak MPY>KUHHbBIA MasT-
HUK, KOT/Ia TUCK OyeT coBepuiaTh KojeOaHHs BEPTUKAJIbHO 3a CUET
YOPYrOCTH HUTH, TO TIEPHUOJI €ro KoJieOaHUH OMpeeuTCs BhIpaKeHH-
€M

T = 2N Mik;

rae M —macca aucka, | — nmuna noaseca; K — koaddunment ynpyro-
CTH.

3. Ecnu ke auck paccMaTpuBaTh Kak KPYTHIIbHBIA MasiTHHK, TO
Nepuoz ero KosiebaHuii OnpeesuTCs YsKe HHbIM BbIPaKESHHUEM:

T=2w Jc;

rae J —MOMEHT MHEPIMH AcKa, C — KPyTHIIbHAS KECTKOCTh HUTH.

VYkazaHHble BHIpOKEHUS HUKAK MOKA HE YUUTHIBAIOT BBIHYKICH-
HBIX KOJIeOaHWI MOj BO3JIEHCTBHEM BHEIIHUX CHUJI, KOMOWHUPOBaH-
HbIX, ABWKEHUH U T.4. M Bce 3TO KacaeTcs Tosnbko AMHaMuku. Ho Ty
YK€ CUCTeMY MOYKHO pacCMaTpHBaTh C TIO3WIIMKA MHOXKECTBA MHBIX Iie-
nielt, ¥ onrcaHus ee OyAyT pa3TuYHBIMH.

Takum oOpa3oM, MpOBOAS HCCIENOBAHUS, HCCieloBaTeNlb H0J-
JKEH TIOMHUTD, YTO:

1. Beskue uccliejoBaHUs ONPENeISIOTCS b0 UCCIIe0BaHUS U
KacaroTCs TOJBKO Y3KOI0 Kpyra CTOPOH M3y4aeMOoro SBJICHUS;

2. Beskoe onvcaHue ecTh pe3ysibTaT MPe/ICTaBICHHs HCCIe0Ba-
TeJsl O CYIIHOCTH SBJIEHUS, T. €. O €r0 MOJIEJIH,

3. Jlrobas moaenb U M0boe onucaHue SIBIEHUS MOTYT YTOUHSTHCS
Y JIOTIOJIHATKLCS 110 Mepe pa3BUTHS MPEJICTABIICHUH O CaMOM SIBJICHUW
Y 10 Mepe pa3BUTHSI OOLIMX MPEJICTABICHUH O MPUPOJIE.

Cnenyetr OTMETUTh, UTO BCE CKa3aHHOE CIPAaBEIJIMBO U MO OTHO-
HICHHIO K KOMITBIOTEPHOMY MOJISJIMPOBAHUI0O U K KOMIBIOTEPHBIM
TEeXHOJIOTHSIM, TIONYYHMBIIUM B TOCIIEAHEe AECATUIIETHE MOIIHBIH
TOJTYOK JJIS CBOETO Pa3BUTHSI.

Me1 BUAMM (haHTACTUYECKU OBICTPBIN POCT KOMITBIOTEPHBIX MOIII-
HocTel. OIHaKO MoYeMy-TO OOJIBIIMHCTBO 3TUX BO3MOXHOCTEH OKa-
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3aJ0Ch He BOCTpeOOBaHHBIM, M, XOTSl pPELIeHHWEe PYTHHHBIX 3ajay yI-
POCTHUIIOCH M YCKOPHJIOCh, CUUTATh, YTO MPOMBILUIEHHbIE TEXHOJOTMH
1, TeM OoJsiee, Hay4HbIe TIPOOJIEMbI CTAIM pellaTbcsl 3HAYUTENBHO yC-
nielHee, HeT OCHOBaHHMM. DTO He ClTy4aiHoO.

[Ipexne Bcero, cienyer OTMETUTh, YTO JII0OO0E MOAEIMPOBaHHE, B
TOM YHMCJIe U KOMIBIOTEPHOE, CIIOCOOHO YYECTh JIMIIb Malylo AOJIO
CBOWCTB U cBszeil. Ho mpu 5TOM MopenrpoBaHUe AOJLKHO YUecTb C)-
uiecmeeHHbvie 0714 ueneil nPoeoouUMOo20 UCCIe006AHUA CEOHCMEA U
ceA3U, T.e. TaKue, HE yUeT KOTOPBIX MOXET CYLIECTBEHHO MCKa3UThb
pe3ynbTaT W MPHUBECTH K HEBEpHbIM pekoMeHmauusM. [lostomy Ha
MEePBOM MECTe Ka)XI0i MpoOsieMbl CTOUT (hopmyauposanue ueau uc-
cnedosanus, 3areM (HOpMyJIMPOBaHHWE T'PAHUYHBIX M HAYaJIbHBIX YC-
JIOBUH 3a7auu, YTOOBI OrpauTh 3aJauy OT OECUMCIEHHOTO MHOXKECT-
Ba BHELIHMX MPOLIECCOB U €€ MPeIbICTOPUU. DTO caMo Mo cebe npea-
CTaBJysgeT pobiemy.

Marematrka cama 1o cebe BOBCe HE OTpaykKaeT HM YCTpPOMCTBa
NPUPOJIbI, HU 3aKOHOB Pa3BUTHsl OOLIECTBA M ero vacteil (opraHusa-
LMH, NpeanpusaThil, komnaHuit). Marematuka GecctpacTHa M mpen-
CTaBiIseT co0OH HEKYI0 MENTbHHMILY, Ha BBIXOJE M3 KOTOpoi Oyner To
’Ke, UTO M Ha ee BXOJE, Pa3Be YTO HECKOJIbKO MpeoOpa3oBaHHOE MOJ
KOHKpEeTHYI0 Lejb. MHTeprnperanus ke pe3ylbTaToB UCXOAUT U3 TOU
JKe LIeJIH, 4TO M cama pernaemas rmpobiiema, T. €. 3TO BOBCe He 00bek-
TUBHBIE, @ CYObEKTUBHbBIE CYXKIE€HHs, KOTOPbIE CIUIOLIb U PSIOM CIIO-
COOHBI Ie30PUEHTUPOBATH TEX, KTO SIBISETCA 3aKa3YMKOM HCCIIeloBa-
HHUM.

3neck tenecoobpasHo npuBectH BbickaszbiBanue [[x.K.Makcsemnna
1o npoOeMe COOTHOLICHUsSI MAaTEeMATUKH U (PU3UKH:

«Ecnu uckyccTBO MaTemaTHKa MO3BOJIWIO 3KCIEPUMEHTATopy
3aMEeTHUTh, YTO M3MEpsieMble UM KOJIMYECTBA CBSA3aHbl HEOOXOAUMBIMU
COOTHOLUCHHUSAMH, TO (U3UUECKHE OTKPBITUS MOKa3aJud MaTeMaTHKy
HOBble ()OPMBI KOJMYECTB, KOTOpble OH HHMKOrga Obl He Mor cebe
npencraButb».[15, C. 6].

ITosToMy B pusnveckux 3agadax, Kak U BO MHOTHX JIPYTHX, CUH-
TaTh MEPBUYHBIM MaTeMaTHYeCKUi anmnaparT HUKak Henb3s. Ilepeuu-
HbIM AGNACMCA NPEOCmAGIeHue 0 PuU3UUECKUX npoueccax, nexica-



I[l/la.]'leKTl/l‘[eCKl/lﬁ MaTepHaiu3M KakK METOA0J10TUsl €CTECTBO3HAHUSA 255

WUX 8 OCHOBE KaAMHCO020 AGIEHUA, BHYMPEHHUI MEXAHU3M AGIEHUI.
Mamemamuka ecmb 6ce2o0 nunuis CpeOCH60 ONUCAHUA HEKOMOPBIX
CHIOPOH AGNEHUA, (PEHOMEHOI02UA, @ HUKAK HE CYU{HOCHIb ABTICHUA.

H3noxeHHOE BbIlLIe BOBCE HE CBUICTEILCTBYET O TOM, YTO Mare-
MaTHYeCKOe MOJICIIMPOBaHUe (HU3NYSCKHUX, SKOHOMUYECKHUX MM UHBIX
NPOLIECCOB HE HYXKHO MJIM YTO HE HY>KHO MCIIONB30BaTh KOMITBIOTEP-
Hble TexHosoruu. [IpocTo B KaXkI0M KOHKPETHOM Cilyyae Hy>KHO 00-
paiiaTh BHUMaHHE Ha TO, BCe JIM (aKTOPbI, BIUSIOLIME HA pe3yibTa-
ThI, YUTEHbI, U HET JIM MPEIB3ATOCTH B TOJIKOBAaHWH pe3yJbTaToB. A
BHEJpEHHE TMpeACKa3aHWi, BBITEKAIOUIMX W3 TEOPUi, U pe3yJbTaToB
MOJIe/TUPOBAHUS 11eJIecO00pa3HO MPOU3BOIUTL HE Cpasy, a MOCTENeH-
HO, HenpepbIBHO oTciexuBas 3ddekt ot atux aevicteuii. U060 ommod-
KW 00XOJIATCS IOPOTrO U HE TOJIBKO TeM, KTO UX COBEpLIALT.

Boieoowt

1. Uneanusm coBpeMeHHOW (DU3UKM 3aKJIIOHYaeTCsl B IPUMEHEHUH
MOCTYJIATUBHOIO M aKCHOMaTMUYECKOro METOJAOB, Mpeanosararumx
BO3MOJKHOCTE (DOPMYJTUPOBAHMS TOCTYJIATOB, IPHUHLIUIIOB» U aKCH-
OM, IPUHUMaEMBbIX 32 OCHOBY Teopuii 6€3 000CHOBaHHUS, KOTOPBIM, IO
MHEHHIO aBTOPOB, 00s13aHa COOTBETCTBOBAThL Npupoa. [IpakTuka, kak
OCHOBHOM KpHUTEpPUI MCTHHBI, PaHO WM MO3JHO AEMOHCTPUPYET MO-
POYHOCTB TaKOro MOJAXOAa, HO aBTOPbl CO3JAHHBIX HA OCHOBE IOCTY-
JIaTOB, <TIPUHLMIOB» U aKCHOM TEOPHH He OTXOAAT OT CBOMX MOJIO-
KEHUH, a mpeHedperaroT (akramu.

2. OmHUM W3 METONIOB CO3/1aHMs TEOPHH SBIISETCS BBIIBHKCHHUE
TUMOTe3 — MPEANOI0KEHUH O CYIIHOCTH sIBNeHUH. B oTiinume ot mo-
CTyJIaTOB, TMIIOTE3bl BCEr/la FOTOBBI K YTOUHEHHMIO M JlaXke OTMEHe,
€CIM peasibHbIe (PaKThl UX OMPOBEPraroT.

3. Matepuanuctuieckas Teopus J0JDKHA Bce sIBICHUST OOBACHSTD
CaMOJIBHKEHHEM MaTepud M OTBeYaTh Ha BOMpPOC, MOYEMY SIBJICHHE
YCTPOEHO TakK, a He MHaue. B 3TOM ruiaHe Tak Ha3bIBae€Mble <BaKOHBI
NPUPOABI» JOJDKHBI SBIATECS CIEACTBUEM 3TOrO MOHUMAHUS, dOJDK-
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HBI BBITEKATh M3 TEOPUU. DT CIIEICTBUS JIOJDKHBI OBITh MHOTOKPATHO
COMOCTaBJIEHbl ¢ (PaKTUYECKHMM MaTepuajoM M ObITb UM TOATBEp-
>kAeHHbIMU. [Ipy 3TOM DOMKHBI OBITH 0003HAYEHBI 'PAHMLIBI TIPUMe-
HUMOCTH TEOPHUM M ee CIeACTBUH, MO0 BCAKOE TONOKEHHE MOXKET
YTOUHATBCS 10 OeckoHeuHOCTH. HO B BepHOIT TeOpuM 3TO yTOUHEHHE
HE TIPUBEJIET K MepecMOTpy €€ OCHOB, MOTOMY YTO Ha KaXKIOM 3Tare
MaTephaIiCcTHUECKasl TeOpHsl, XOTS U He MOJHOCTbIO, HO OTpa)kaeT
peajibHOE YyCTPOMCTBO MUpa.

C nomo1pio Teopun (GOPMYITMPYIOTCS TaK Ha3bIBaeMble «3aKOHBI»
MaTepUaNbHOTO MHUpa. 3aKOH ecmb HeodXooumoe, cyujecmeenmoe,
ycmoituugoe, nosmopauieeca OmMHouleHue mecoy A61eHUAMU.

4. Memagpuzuxa — MeToq NMOAX0/Aa K SBICHUIM MPUPOABI U 00-
LIECTBAa KaK K OTHAENbHBIM, H30JIMPOBAHHBIM YT OT Apyra v Heus-
MEHHBIM BO BPEMEHHM OOBIYHO MPOTHMBOIMOCTABISETCS OUdIeKmUKe,
KOTOpasi paccCMaTPHBAET SBJIECHHS B MPOLIECCE UX CTAHOBIICHHS, Pa3BH-
THS ¥ YHUUTOXKEHHS M BO B3aMMOCBS3SIMHU C JAPYTUMH SIBICHUSMHU
NPUPOABI.

OnHako MOMBITKA MPOAHATM3UPOBATE JIIO00H MPEeaMeT W SB-
JIeHWe BO BCEM MHOTOOOpa3HH MX KauyecTB M C YUETOM BCeX M3MEHe-
HUI ¥ BO B3aMMOCBSI3M CO BCEMH APYTUMHU MPEeIMETAMH U SBJICHUAMHU
oOpeyeHa Ha MPOBaJ, MO3TOMY OIKCAaHWE JHOOOro mpeaMeTa WK
SBIIGHUsS. HOCUT OTpPaHUYCHHBINA XapaKkTep H, ClIeIoBaTelIbHO, MeTa-
¢uznuno. To e OTHOCUTCS U K JIIOOBIM UCCIIEIOBAHUSM.

W3 u3noxkeHHOro cienyer, 4TO MPH U3yYeHUU SIBJIEHUH MeTadu-
3WYECKUH MOAXOM TaK ke He0OXOAMM, Kak M ITUaJeKTUUeCKUH MeTOJ,
Y YTO OHM JIOJDKHBI PALIMOHAIBHO COYETAThCS B MpoLecce MPOIBHKE-
HUSI OT OTHOCHUTENLHON UCTHHBI K aDCOIIOTHOH.

5. Kaxnpiii hakt MokeT uMeTh OecUHCIeHHOE MHOXECTBO TpPaK-
TOBOK (00bsicHeHwit). [ToaToMy 31ech BO3MOXKeH mpon3Bost. Ha camom
Jelie TpakToBKa (akTOB JA0JIKHA POU3BOAMUTLCS HE TOJIBKO Ha OCHOBE
HEKOTOpOU OMpeAesIeHHOW TeOpHUH, HO U U3 BCEro OMNbITA, HAKOIJIeH-
HOT'O €CTECTBO3HAHWEM, U U3 €ro MaTepHaMCTHUYecKol (unocoduy,
MPOBEPEHHON MHOTOJIETHEN MPAKTUKOM.
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6. B mupe neiicTByer HemnpepbiBHas LeNMb MPUYUHHO-CIIEICT-
BEHHBIX B3aMMOJCHCTBUI: COBOKYMHOCTH NMPUYMH MPUBOAUT K HEKO-
TOPOMY CJIC[ICTBHIO, HO CaMO 3TO CJIEACTBHE SBJISETCS MPUYUHOM
JUISL TIOCTIeAYIOIIeH LIeTOYKH CiIeACTBUA. MUp ecTh 3aKOHOMEpHOe
JBWKECHUE MaTepHH, U Hallle CO3HaHUe, OyIydH MPOIYKTOM MPHPOBI,
B COCTOSHMM TOJIBKO OTpaXkaThb 3Ty 3aKOHOMepHOCTb. OmHako ¢a-
TAJIbHOCTH B MPUYMHHO-CIICICTBEHHBIX OTHOLICHUSX HET, TaK Kak BO
MHOTHX CJTy4YasiX MOKHO BMEIIAThCS B XOJ COOBITMH M U3MEHHTH CO-
CTaB MPHUYMH, 100aBUB WM yOaBUB MX, TEM CaMbIM, U3MEHHB CIIE/ICT-
BHUE B HY)KHOM HarpaBJICHUH.

[lpuumHbl Beerga MpeALIeCTBYIOT clieAcTBHIO. Kaxmoe sBieHHe
€CThb CJISCTBUE MHOTHX MPUYUH, YaCTh U3 KOTOPBIX MOXKET CUUTAThCS
CYIIECTBEHHBIMH, YacTh HECYIIECTBEHHBIMH, 3TO pa3JejeHUe 3aBUCHT
OT LeNM MCCNeAOoBaHus, INIyOUHBI MO3HaHMs, ¢uiaocodcekoit moaro-
TOBKM WCCIIEZOBaTelIsi U MHOTHX JIpyruX oOcTosTenbeTB. [TockombKy
of1ee yMciIO MPUYMH, OOYCIIOBIMBAIOIIMX CJEACTBHE, OECKOHEUHO
BEJIMKO, TO 3HAHHs MPUYMH Bcer/a HermoiHbl. OJHaKo 3TO HE 3HAYMT,
YTO TaKUX NMPUYMH HeT. H1 0THOTO ciencTBys, He MMEIOLIero MpryH-
HbI, OBbITh He MoxeT. CrieoBaTeNbHO, CIIy4allHOCTh HE €CTh YCTPOii-
CTBO MHpa, KaK 3TO yTBEPI)KIAeT COBPEMEHHas TeopeTuueckas (usu-
Ka, & BCEro JIMIIb HETMOJIHOTA HALMX 3HAHWH.

7. Besikuii 00beKT M BCsAKHMi npotiecce (MeicTBre) UMEIOT Cofiep-
skanue U Gopmy. ConeprkaHue COCTaBIISCT KAUSCTBCHHYIO M KOJTHYe-
CTBEHHYIO BHYTPSHHIOIO CYLIHOCTh 00beKTa, (hopMa OTparkaeT BHEIl-
HIOIO CTOPOHY COZIepKaHusl, B3AMMOOTHOIICHHS C APYTUMH 00beKTa-
MM U MIPOLIECCaMH.

CopnepxanueM ¢u3nMuecKuX OOBEKTOB SIBISETCS MX BHYTpEeHHee
YCTPOWCTBO — COCTAB 3BEHBEB, UX CBS3M MEXKIY cOOOM, CTPYKTYpa, a
(dopmMoii ABNISETCS COBOKYMHOCTh MX BHELIHHMX CBOMCTB, B KOTOPBIX
NPOSIBJISIETCS COACPIKAHUE MO OTHOLICHHIO K BHEIIHMM OOBEKTaMH U
npoteccam.

B ¢usnueckux sBIeHUAX colepskaHHWe MPOLECCOB €CTh BHYTPEH-
HUH MEXaHW3M SBJIEHHH, COBOKYITHOCTb ABW)XEHHH MAaTepUM Ha TITy-
OMHHBIX YPOBHSX OpraHM3allHd MaTepHH, Pe3yJbTaTOM KOTOPBIX U
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SBIISETCS caMo sBJIeHHWe, (OpPMOl sBIseTCS BHEIIHee MNpOsBIECHHE
9TOTO COAEPIKAHUS.

8. llpeamoutenue QopmMbl mMepea coaepKaHWEM B PazIUUHBIX
cdepax yenoBedeckol NedTeIbHOCTH ecTh gopmanusm. [lpeacrapie-
HHUE KakoW-Trbo conepkaTenbHOM obaacTu B Buje GopMalibHOM cuc-
TeMbl Ha Oa3e ompeneseHHbIX aOCTpaKUMi, WaeanTu3alui U UCKYCCT-
BEHHBIX CUMBOJIMYECKHUX SI3bIKOB €CTh (hopmanuzauus.

dopman3M Mo3BOJIIET CUCTEMAaTU3UPOBaTh, YTOUHUTh M METOO-
JIOTUYECKH TIPOSICHUTH COZEpXKaHWE TEOPHH, BBIACHUTb XapakTep
B3aMMOCBSI3M MEXIy co0Oi pa3ivyHbIX ee MOJIOKEHUH, BBIBUTL U
chopMyIMpoBaTh ellle He pelleHHble mpobsembl. OqHako dhopManusm
KaK MMO3HaBaTeJIbHBIIM MPHEM Bcera HOCUT OTHOCHTENTbHBINM XapakTep,
MOCKOJIBKY W3HAualbHO PacCMaTpPHUBaeT JIMLIb OTHOCUTEIBbHO Y3KWI
KpYT MOHATUI.

B ¢dusnyeckux cucremax GpopMmanuzM MposiBiseTcs B BUlE QeHO-
MEHOJIOTHH, ONIepPUPYIOLIEH JHIIb BHEIIHUMH MPOSBICHUSIMH TpoLec-
COB, TaK Ha3bIBAEMBIMH «HAOJOAAEMBIMU» (PU3MUECKMMH BEIMYHHA-
MH ¥ «XOPOIIO MPOBEPEHHBIMU» 3aKOHAMH.

Ha sToM ke ocHOBaH M MaTteMaTH4YecKuil (opMasiu3M, B KOTOPOM
coJep)KaHUe TPOLIECCOB, BBIPAXKAEMBIX HEKOTOPBIMH YpPaBHEHMSMH,
BBIpa)KAeTCs B BU/IE OINPEeSICHHbIX CUMBOJIOB U COOTHOLIEHUH MEXIy
HuMH. [Ipu 3TOM YacTO 3a0bIBaeTcCs, YTO TMOJHOCTBIO MOTYT OBITH
(hopManM30BaHkbl JULLIb BJIEMEHTapHbIE TEOPUU C POCTOMN JIOTHUYECKOM
CTPYKTYpOi M HeOOJIbIINM 3amacoM MOHITHH, €ClTU e TEOpHs CII0XK-
Ha, OHa MPUHLUIHAAIEHO HE MOXET OBITh MOJHOCTHIO (hOPMaIM30BaHa.

9. @enomenonozun (yuenume o «peHOMEHax» — SIBICHHUAX) —
uaeanicTuueckoe (uiocodekoe HarpapieHHe, pa3BUBAOLIEe MO3H-
THUBUCTCKHE TOJIOKEHUsI U CTPeMsIeecsi OCBOOOIUTh CO3HAHHE OT
HaTypaJIMCTHYECKUX  YCTaHOBOK. (DEHOMEHOJIOTHsSI CUYMTAeT, 4YTO
MOKHO YIOBJIETBOPUTHCS JIHIIb BHELIHUMH MPOSIBICHUSIMU TIPUPO/IBI.
IMocnenoBateny (HEeHOMEHONIOMMYECKOH METOMOJIOTMH  CYHTAIOT He-
BO3MOXKHBIM M HE HY>KHBIM CO3/IaHHe (DU3UYECKUX MOJesel, Harus -
HO JIEMOHCTPHPYIOIIMX CYIHOCTh KaXI0ro (hPH3MUYECKOro siByieHus. B
COOTBETCTBHH C WIPHHLMIIOM HE HATJISITHOCTH MPeICTaBUTh cebe To,



I[l/la.]'leKTl/l‘[eCKl/lﬁ MaTepHaiu3M KakK METOA0J10TUsl €CTECTBO3HAHUSA 259

YTO YTBEpIKIaeT TeopeTryeckas (pr3HnKa, MPUHLIMITHAIBHO HEBO3ZMOXK-
HO, W TIO3TOMY JIOMCKaTbCS IO MPUYWH, 10 BHYTPEHHEW MPUPOABI Ka-
JKJI0TO SIBJIEHUS] HEBO3MOYKHO MPUHLMITHAIBHO.

JAunamuueckaa MeTOI0NOTHs NpEANoiaraeT He0oOX0AUMbIM CO3-
JaHue (U3MYEeCKUX MoJesed, HarIiAHO JeMOHCTPUPYIOMINX CYII-
HOCTh Ka)XHOTro (pu3nyecKkoro sBieHus. MateMaTHdecKoe OINMvcaHue
SBJIEHUS] 3TO BCEro JIMIUb ONMHCaHWe 3Tol moaenu. JMHamuueckas
METOJOJIOTHS, KaK MPaBHIIO, OMEPUPYET MEXAHHUUYECKUMH MOJENSIMH,
B KOTOPBIX BCE HATJISATHO, CBOJS T€M CaMbIM CYLIHOCTb JIFOOBIX SIBJIE-
HUIl K MEXaHHWKe, ONepUPYIOLIEH MpenCTaBIeHUIMHU O MEXaHUYECKUX
CTPYKTYpax W MepeMelleHUsIX MaTepUu B MPOCTPAHCTBE.

10. Jlroboe MoaenupoBaHue, B TOM YUCIIe U KOMIBIOTEPHOE, CIO-
COOHO y4ecCTh JIUIIb Mayl JIOJIF0 CBOMCTB U CBsA3el OOBEKTOB M SIB-
neHui. Iloatomy MonenupoBaHHe NODKHO YYECTb Cyu{ieCHmeeHHble
ona yeneil nPoBOOUMO20 UCCAEO08AHUA CEOIICHEA U C6A3U, T.€. Ta-
KM€, HE Y4YeT KOTOPBIX MOXKET CYIIECTBEHHO WCKA3HUTb PE3ylbTaT U
MPUBECTH K HEBEPHBIM pekomeHnauusMm. [loaToMy Ha mepBom mecte
KaXIO0W TNpoOJIeMbl CTOUT ¢hopmynupoeanue ueau uccied08aHus,
3aTteM (popMyJIMpoBaHHE IPaHWYHBIX M HAaYaJbHBIX YCJIOBHH 3aJauH,
4yToOBbI OrpaiuTh 3ajJady OT OECUMCIEHHOIO MHOYKECTBA BHELIHHX
MPOLIECCOB U €€ MPEIbICTOPHH.
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MnaBa 8. HakaHyHe o4yepeaHou hnuanyeckomn
peBonoLum

8.1. CUCTEMHO-UCTOPUYECKUIA MeTO  Pa3BUTUSA
c¢manyeckon Teopum

Kak u3BecTHO, OCHOBHO 3a/1aueli (PU3NUSCKON TEOPUU CUUTAETCS
MOJy4eHHE 3aBUCUMOCTE MEXIy B3aUMOCBA3aHHBIMH (PU3HUECKHUMHU
BennuuHamMu. OJTHAKO caMy 3TH BEJIMYMHBI MOTYT OBITh Had1100ae-
Mpl, T.e. MOJyyaeMbl HEMOCPEACTBEHHO B OMbITE, & MOTYT OBITh He
Hab1100aemsl, T.€. B OTIbITE HAOIIOAATENIO HE AOCTYITHBI.

Bo3MoxkHOCTE onpenesieHNs He HAOAI0OAeMbIX HETIOCPEICTBEHHO
B JKCIEPUMEHTaX NapamMeTpOB MHOTHMH HCCIIEIOBaTeNsIMU BOOOLLE
CTaBMJIacCh MOJ COMHEHHE M Jaxe oTpuuanack. Ha camom nene, siro-
0oe sBlieHHE SIBIIsETCS CIIEACTBUEM MMEHHO He HalniolaeMbIX ABU-
JKEHWH MaTepuu Ha rI1yOMHHBIX YPOBHSX €€ OpraHu3alu, U He y4eT
9TUX ABWXEHHUH NPUBOIUT K BECbMa HEMOJIHOMY, MOBEPXHOCTHOMY
MPEACTABICHUIO O CAMOM SIBJICHHUM.

C nerxoii pyku M.HptoToHa oTpHLiaHHe BO3MOXKHOCTH HCCIIEN0-
BaHUs He HaOJI0JaeMbIX BEJMYMH MPHUOOPEIO METOJO0JI0rMYeCKUi
xapaxTep.

B m3nanun «Ontuku» 1917roxa [1, c. 48] npuBoasTcs BbICKa3bl-
BaHus HbroToHa!

«['unoTe3bl He AOJKHBI pacCMaTPUBATbCS B 3KCMEPUMEHTAIbHOM
¢unocoduu... [IpaBunbHee Bcero, He cozfaBas THUIOTE3, OMMUCHIBATH
SIBJICHHS] HA OCHOBAHWH OMBITOB M HAOJIOAGHUI M0 METOy WHAYKLHH,
TOYHEe, 10 METOY MPUHLIMIIOBY.

bonee uem naTuaecaTuieTHue pasmbliieHus HetoToHa Haa ru-
noTe30i 3upa KOHYMINCh OTKa30M OT caMOi MOCTAaHOBKM BOMpoca
Bo ciaBy npuHimna «hypotheses non fingosrufiores He u3MbiII-
n5110). B cBoeM ckenTuimame 1o oTHomeHuio K 3¢upy HeroToH ocra-
Basicst moutu oguHokuM B XVIII u XIX Bekax, v ToJibkO u3nKa Ha-
LIero BPEMEHH PeLUTEebHO paslenuia 3ToT ckenthuumsM. Ho cero-
ZIHS TO MPOU3OIIIIO B CBA3M CO CKAaThIBAHWEM COBPEMEHHOI (pu3mku B
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W/I€aU3M, MacCOBBIM BbIIIBW)KEHHEM MOCTYJIATOB U <TIPUHLIMIIOB» U
(haKTHYECKH C 3aMEHOM LIelTN MCCIIeIoBaHus (PU3MIECKUX OCHOB TPH-
POAbI €€ TOBEPXHOCTHBIM (PeHOMEHOJIOTHUECKUM OMHUCAHUEM.

MeTtononorus vcciaenoBaHUM B3aMMOOTHOLIEHUI TOJIBKO MEXIY
«Ha0MoJaeMbIMM>» BETMYMHAMY TIPUBEJIA K YCTAHOBJICHUIO MPUHLIMIA
«action in distance» aeiicTBHIO Ha PACCTOSIHUM, WM WHAYe WIPHH-
una JajbHOAEHCTBUS», COrJTaCHO KOTOPOMY TeJjla B3auMOJEHCTBYIOT
Jpyr ¢ Ipyrom 0e3 y4acTusi MPOMEXYTOUHOW cpedpbl. DTOT MPUHLMII
NPUHLMIUATBHO OTJIMYAeTCsl OT NMPHUHIMMA <«ONHU3KONSHCTBHS», BbI-
nsuHyToro P.JlekapToM, HacTaMBarolMM Ha repenaye B3auMOJEHCT-
BUI MeXIy TeJlaMH MOCPEICTBOM dHpa.

BeickazaBimch npotus runores, HptoToH MeTon010rM4ecKky npu-
3HaJl BO3MOXKHOCTb OOXOAWTBCS TOJIBKO HCCJIENOBaHMEM 3aBUCHMO-
CTell MexIy HaOMoAaeMbIMH BEJIMYMHAMM, U B OTNIPEAETICHHON cTerne-
HH COBpeMeHHas (PM3HKa OMMpaeTcss UMEHHO Ha TaKylO METOIOJIOTHIO.
OTa MeToJ0JIOTHs AaeT OTBET Ha BOMPOC <«CKOJIBKO?» HO HE JaeT OT-
BETa Ha BOMPOC «I0YEMY ?».

A 5TO 3HAYHUT, YTO MOJSYyHYEHHbIE 3aBUCUMOCTH HOCSAT MPHOJIMIKEH-
HBII1 XapakTep, He YUUTHIBAIOLINN MHOXKECTBO (JaKTOpOB, KOTOpbIE Ha
JAHHOM 3Tale CKPBITHI OT MCCIIeJOBaTeNs, IOCKOJIbKY BCE €r0 Uccle-
JIOBaHHWA W3HAYaJbHO OMMpPArOTCsl Ha Pe3y/bTaThl OMBITOB, cama Io-
CTaHOBKa KOTOPBIX MpeAoNpeneseHa MpeICcTaBIeHUIMH SKCIIepUMEH-
taTtopa. [lomydaeTcss 3aMKHYTBHI Kpyr: 3KCHEPUMEHTATOp CTaBUT
TOJIBKO T€ ONBITHI, B KOTOPBIX OH HaJeeTcs MOJIY4YUTh MpeAroarae-
Mbl€ UM PE3yJIbTaThl, & MOJyUYCHHbIE PE3YJIbTaThl MOATBEPAKIAIOT €ro
MPEeANnoyIoKeHHUs, BO3MOXKHO, HECKOJbKO yTouHss ux. HoBble uaen
3/1eCh HE BO3HUKAIOT WJIM BO3HUKAIOT CIIy4alHO, B YaCTHOCTH, B TeX
clly4asx, Korjaa pesyJbTaTbl He MOATBEPAKIA0T UCXOJHBIX MPEaIoo-
JKEHUH.

OpHako HEOOXOAMMO OTMETHTb, UYTO MOJOOHBIN MOIXOA, MpPHUH-
LUUMHAANBHO JIMIIAIOWKWI (PU3KMKY BO3MOYKHOCTH OCO3HATh BHYTpPEH-
HIOIO (PU3MYECKYIO CYIIHOCTb SBJICHUH, MPUBOJUT K TOMY, YTO TIOJTY-
yaeMble 3aBUCHUMOCTH MEXIY <HaOJIF0JaeMbIMU» SIBJIEHUSAMHU HOCST
MOBEPXHOCTHBIM XapakTep, YUUTHIBAIOIIMN TONBKO TO, 4TO (pakTHue-
CKHM y’Ke NOCTUrHyTO. Mexay TeM, Jitoboe sBIeHHe MMeeT Oecuuc-



262 I'nasa 8.

JIEHHOE KOJIMYECTBO CBOWMCTB, U3 BCErO MHOTOOOpa3usi KOTOPBIX H3Y-
YEHHIO TIOJJIeKAT TOJIbKO HEKOTOphie M3 HHUX. BeIOOp Tex cBOICTB,
KOTOpBIE HY>KHO WCCIIEZIOBaTh, OMpeAeNseTcs IeNIbI0 U MOCTaHOBKOW
HUCCJICNOBAHUM.

Ha camom nene, u B 3TOM citydae 0e3 NpUBJICYCHUS «HE HAOIIO-
JAeMBIX» SBJICHUH O00OWTHCH MPAaKTU4YeCKH HeBO3MOXKHO. Hampumep,
u3y4as B ra3ax CBs3b JABJICHUS U TEMIIEPATyphl, CETOIHS yKe HEIb3s
NpPEeACTaBUTh, YTO CAMH ra3bl HE UMEIOT CTPYKTYPBI, TO €CTh MpeHed-
peraTb UX MOJIEKYJISIPHBIM CTPOCHUEM, ITOTOMY YTO MHAYe HeJb3s Ja-
)K€ CTaBUTH BOMPOC O MAacce MOJIEKYJ, O CKOPOCTH WX TEIUIOBOTO
JIBWKCHHUST U PACCTOSIHUSAX CBOOOJHOrO mpobera. Mexay TeM, camu
MOJIEKYJIbI T'a30B MOKa HEMOCPEICTBEHHO He HaOmoaaeMbl. To ke Ka-
caeTcs JIeKTPOHOB, TO K€ KacaeTcs 3JIeMEHTAPHBIX YaCTHII BELECTBa,
O CYUIECTBOBAHUU KOTOPBIX MOXKHO CYAMTH TOJIBKO IO JEHCTBHSM,
HUMH TTPOU3BOAUMBIMH. [10100HBIX MPUMEPOB MOXKHO MPUBECTH MHO-
JKECTBO.

[Tpo ConHiie roBOpMIIH, YTO HAyKa HUKOTAA HE CMOXKET y3HaTh, U3
4Yero OHO YCTPOEHO, HO OTKpPBITHE CHEKTPALHOTO aHajiu3a MOJIHO-
CTBIO OMPOBEPIIIO 3TO yTBepxkaeHUe. [losToMy caMo TOHATHE «He
HaOJTI0JaeMOCTH» HOCHUT BpeMEHHbIN xapaktep. To e OTHOCHTCS U K
3(hupy, KOTOPHII HENMOCPEICTBEHHO OOHAPY>KUTh HEb3s, HO MOYHO
HAWTH MHOXKECTBO 3(EKTOB, B KOTOPBIX €ro JeHCTBUS MPOSBISIOTCS,
€CJIM BO3HUKAIOT rpaueHTHbIE 3P PEKTHI.

VYyer He HabMOMaeMbIX (PU3HUECKUX BEJIMYMH MOXKET OBITh MPO-
W3BeJICH C TIOMOLIbIO (PM3MYECKOTO MOACTUPOBAHUS, MyTeM TMpe.-
CTaBlieHHs (DU3UYECKOM CYNIHOCTH MeXaHHM3Ma HUCCIIeyeMOro siBiie-
HUs. DTO MOJICIIMPOBaHKUE MPAKTUYECKH BCET/la HOCUT MEXaHUYeCKUN
xapaktep. Ho BO3MOXXKHO M MaTeMaTW4yeckoe MOJEIUpPOBaHHE, TakK
CKasaTh, «Ha KOHUWKe repa». [I[pumepom 3liech sBISETCS BBITEKAIO-
1iasi U3 W3BECTHBIX ypaBHeHUIl MakcBeiia BO3MOXKHOCTh CYIIIECTBO-
BaHUS 3JIEKTPOMArHUTHBIX BOJIH, KOTOpbIC M ObUTM OOHapyKeHbI | ep-
LIEM.

[IpenckazaHHble MOJETMPOBAHUEM SBIICHHUS TPOBEPSIOTCS Ha-
MpaBJIEeHHBIMUA HKCIIEpUMEHTaMU. Te yMO3pUTeNbHBIE MOCTPOCHHUS,
KOTOpble HE TMOJTBEPXKICHBbI MPAKTUKOM, T.e. HANpaBJICHHBIMHU TPO-
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BepKaMHU BBIJIBUHYTHIX MOJIOKEHHM, OTBEpraroTes, HHoOrAa 06e3 JocTa-
TOYHBIX OCHOBAHHM, Te )K€ W3 HUX, KOTOpBIE MOATBEP)KIAIOTCS, MPH-
HUMAIOTCS, HO YacTO M HEMPABOMEPHO PaCIIUPSIOTCS Ha Jpyrue 00-
nactu 6e3 TOJIKHBIX OCHOBaHWM. [IpuMepoB 31ech MHOKECTBO, 3TO H
3aKOH BCEMHPHOTO TATOTeHMH HbBIOTOHA, MPOBEPEHHBIM TOJIBKO B
npenenax COMHEYHOW CHCTEeMBI, HO HETPAaBOMEPHO pacIIMPEeHHbIN Ha
BClO BceneHHylo, 3TO U JEeCATKU MOCTYJIATOB, SBJSIOLIMXCS OCHOBA-
HUEM Bcell COBPEMEHHOM (M3HKH, SBISIOMNXCS (aKTUYECKU TUIOTe-
3aMH, HO TOCIie TIOATBEPIKACHUS WX Y3KOH 00JIacTH HemnpaBOMEpHO
paciMpeHHbIe Ha Bce 00JIaCTH eCTECTBO3HAHUS.

[Ipencrasnsiercs, yro ¢uznyeckoe MOJEIMPOBAHUE MOXKET AaTh
OoJjiee MOJIHOE MpeACTaBIeHHE O TMpeIMeTe, MOCKOIbKY MBITAeTCs OT-
BETUTh HAa BOMPOC, KaK YCTPOEHO SIBJIEHUE, KAKOB €ro BHYTPEHHHIA
MexaHu3M. Ho u 3aech HykHa MaTepUalUCTUYECKas METOIO0JIOTHs,
OTIepUPYIOIIast MPEICTABICHUSIMH O JIBIKEHHUSIX MaTephuH Ha TITyOWH-
HBIX YPOBHSX €e OpraHM3alliy, BBITEKAIOIas U3 BCEro HaAaKOTUIEHHOTO
€CTeCTBO3HAHUEM HCTOpUuYeckoro ombiTa. [IpumepoM Takoil meToso-
JIOTHH, ONPOOOBaHHOM BCEM XOJOM Pa3BUTHs €CTECTBO3ZHAHMS, SIBIIS-
eTcsl METO/IONIOTHST (PU3MUYECKUX PEBOJIONNH, MPEOIONeBIINX BO3HU-
KaBIIME B MPOLIJIOM KPU3UCHI B HAYKE.

Mertoa uccienoBaHus, paccMaTPUBAIOLIMIA COBOKYMHOCTH SIBjie-
HUH, KaK eIMHYI0 CUCTEMY, W OMHUPAIOIIUIiCS HAa NCTOPHUUECKH TPOBe-
PEHHBIE 3aKOHOMEPHOCTU Pa3BUTHS, MOXKET ObITh Ha3BaH CUCIMEMHO-
UCIOPUYECKUM MEMOOOM, U €TO0 NIPUMEHEHHE CEero/iHs K Pa3BUTHUIO
(hu3nveckoil TeopuH, SBHO HAXOASIIEHCS B KPU3UCHOM COCTOSTHHH,
Oonee yem mpaBomepHO. [Ipu »TOM mMoOsBISE€TCS BO3MOXHOCTH HE
TOJIBKO BBISIBUTH (DYHKIIMOHAJIBHBIE 3aBUCUMOCTH OJIHUX (DU3HUYECKUX
BEJIMYUH OT APYIUX, UTO HOCUT TPAJAULIMOHHBIN XapakTep, HO U OTBe-
TUTh Ha BOMPOC O TOM, MOYeMy (U3MUECKHE SBJICHUS UMEHHO TaKHe,
KaKUMU OHM TIPEJICTABJISIOTCS, TO €CTh MPUIATh UM peaibHOe 00bsc-
HEHUe, a TaKXKe KaKUMU paHee HeYUYTeHHbIMU CBOWCTBAMU OHM JOJDK-
HBl oOnazaTh. DTO TMOCHeaHee OOCTOSATEIHLCTBO, KOHEYHO, IOJDKHO
MPOBEPThCS HAMpPaBICHHBIMH JKCTIIEpUMEHTaMH, a B Ciy4ae TMOJ-
TBEPXKACHUS MOXET SBUTbCS OCHOBOHM [Jisi CO3/[aHMsI KauyeCTBEHHO
HOBBIX TEXHOJIOTHM.
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8.2. ®dusmnuyeckue peBOSIIOLUU KaK dTanbl pasBUTUA
ecTecTBO3HaHuA

Hctopust pa3BUTHS €CTECTBO3HAHHS M, B YaCTHOCTH, (PU3UKH, TMO-
Ka3bIBAET, YTO KPU3UCHI B €CTECTBO3HAHWH Yyike ObUTH HEOHOKPATHO,
W KaX[IpIi pa3 OHY pa3peliainch CTEPEOTUITHO — MyTeM BBEJCHHUS HO-
BOTO MIyOMHHOTO Hepapxuueckoro ypoBHs [2, ¢. 125-131],4ro u 03-
Hayaso O4epeHy0 GU3HMUIECKYIO PEBOIOLIHIO.

OU3HYECKHME PEBOJIIOIIUA

®danec (VI B. 10 H.3.) A I[MPUPOJA H Hosric 3HaHUA
Apucrorens CyOcrannuu:
(dVB. 10 H3) H 3emut Boma Bosmyx OromeH — guiocogusa

TBCPAb XXKUAKOCTH I'a3 JHCPIHA

TTapamensc (XVIB.) H Bemecrso N papuakonozus
Kemnep (XVII B.) Mar. Touka MexaHuxa
Jlomonocoe(XVIII B.) | Kopmyckyna I

Jlasyasee (XVIII B.) Monekyna XUMU
Hansron (XIX B.) AToM NEKMPU1ecmeo
Pesepdopa, bop | DIeMECHTapHBIC || amomnaa snepeus
(XX B.) YACTHIIbI 1OJYNPOBOOHUKU

v

Awmep, 3¢up " us06uUNUe, IKON02UA
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s Toro 4roObl HAMTH BBIXOA M3 CO3AABLIErOCs TYINHKA, paspe-
IINTh HAKOMHMBIIMECS TMPOTHBOPEUMsS M MPOJBHHYThCS B (pyHIaMeH-
TaJIBHBIX U TIPUKIAAHBIX MCCIEIOBAHUAX, CJIedyeT BCTIOMHHUTB, UTO
Ba)KHEHILIME pe3ysIbTaThl KJIacCUUeCKOW (U3MKKM ObLIM MONy4eHbl Ha
OCHOBE JIMHAMHMYECKOro MOAXoJa, MNpH KOTOPOM KaxIas CTPYKTypa
MoJpa3yMeBaeTcs COCTOALIeH W3 IBMXKYIUMXCS 4YacTel, a Kaxuas
yacTh U3 eule Oosee MeNkuX. J[BrkeHHe STHX HacTeld U UX B3auMO-
JeHCTBUE B KOHKPETHBIX ClIy4yasiX U €CTb KOHKpPETHOe siBjieHue. Onu-
CaHMe BHEIIHMX CTOPOH SBJIEHHUS MPHU IMHAMHUYECKOM [OAXOAE €CTh
BCETO JIMIIb CJIEICTBHE, a HE IVIABHOE COAEP)KaHHUEe SBJICHUs, KaKk 3TO
BbITEKaeT U3 (heHOMEHOJIOTHH. J{MHaMHUYecKHUi MOoAXOoA MNoapazymMe-
BaeT BO3MOXKHOCTb CO3/IaHMSl HATJIIHBIX (PU3MYECKMX Mojesel Ha
BCEX YPOBHSX OpraHu3zauuu marepuu [2, €.98-113].

JIMHaMUuecKuii MEeTOA UCXOOUT W3 MPEANOIOKEeHUS, YTO KaKaas
CTPYKTypa COCTOMT M3 HYacTei, a Kakias 4acTb W3 elle Ooree Meln-
KHMX. [IBW)KEHME 3THX 4acTeH W HX B3aMMOJACHCTBHUE B KOHKPETHBIX
CllydasiX CyTh KOHKPETHOE sIBJICHHE.

JlMHamMuueckuii MeToll B €CTECTBO3HAHMM BCErAa OMNpaB/abIBasl ce-
0s1. OCHOBHOI JMHWEW pa3BUTHS €CTECTBO3HAHUS Bcernma ObLIO To-
aTanHoe YriayOjieHHe B CTPYKTYPY MaTepuu, Mepexol Ha Bce Oojee
rny0okue ypoBHU ee opraHuzaunu. Kaxkaplid Takoi mepexos o3Havan
KOPEHHYIO JIOMKY CTapbIX MpPEeACTaBICHUH, SBISUICS ouepeaHon ¢u-
3UYeCcKOH peBoJroLMel u obecrnevrBan BbIXo U3 Kpuzuca. M kaxkaplii
TaKOM Mepexo]l MHOTrO€e AaBajl 4ej0BEYECTBY.

OpHako KaKAbId TaKoW Mepexo]l MPOMCXOIWNI He caM mo cebe, a
MO/1 IaBJICHHEM HaKOTUIEHHBIX HOBBIX (haKTOB, OOBSICHEHHE KOTOPBIX
OKa3bIBAIOCh HEBO3MOXKHBIM B paMKaX CYLIECTBOBABLIUX TEOPHH.
BosHukias Kpu3ucHas CUTyalusi HE MOTJla pa3pellinTbes B pamKax
OCBOEHHOT'O HMEpapXMUYeCKOro YPOBHS MaTepHalbHBIX 00pa3oBaHUil.
Ho oHa pa3pelunanack 10cTaTOUHO NPOCTO MOC/IE TOro, KaK B pacCMOT-
peHre BBOAWJICS HOBBIHM, Oonee TiyOMHHBIA HMepapXU4ecKUuil YpOBEHb
OpraHu3alMy MaTepuH.

Obpainaet Ha ceOs BHUMaHHE TO 0OCTOATENBCTBO, UYTO MPAKTHUE-
CKHM Bce (hM3MYecKHe TeOprH A0 Havana XX CTOJETHS UMENH B CBOei
OCHOBE (hU3UUECKUE MOJENU. OTO MOHATHO, MO0 JO0OE SBICHUE
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uMeeT OecUMCIeHHOEe MHOKECTBO CBOWMCTB, OIHMCATh MX BCE Cpasy
Hesb3d. Benp gaxke Takoe MpoOCTO€ YCTPOMCTBO, KakK MOJBELUEHHBIN
Ha HUTH Tpy3, COBEpLIAET CJIOXKHOE BM)KEHHE U MOXKET ObITh, B 3a-
BUCUMOCTH OT LIeJIH, OMKCAaH CaMbIMH Pa3HOOOPa3HbIMHU CIOCOOaMu —
KaK MasTHUK B T10JI€ TSPKECTH, KaK KPYTUJIbHBIM MasTHUK WM, Hako-
Hell, Kak MPY>KWHHBIA MasTHUK. W 370, emie He cunTas KOMOMHALMN
BCEX JBWKEHUM, B3aUMOJEHCTBUS C OKpYyXKaroled Ccpenoi, BHYT-
peHHUX mpoueccoB U T.a. Bee 310 dusuku XVII-XIX cronernii
XOpOIIO MOHUMAJIH.

dakTUveckn TUHAMUYECKUN MeToJ| OepeT cBoe Hayaio B Tiy0o-
yaiiueil IpeBHOCTHU.

B cBoe Bpems Hemenkuii dunocod-nuanekTik [erenb B cBoeit
JUPEKTOPCKON peuu mnepe] rMMHa3UCTaMy MPUBEIT TAKOe CpaBHEHHE:

«Kak AHTell OOHOBJISIT CBOM CHJIBI COMPUKOCHOBEHHEM C MaTe-
PBIO-3€MJIEH, TOYHO TaK M BCIKMW HOBBIM PACCBET U BO3pAaCTaHUE Hay-
KU M TIPOCBELIEHHUs BOSHUKAET ITyTeM O0paIlieHns K IPeBHOCTH.

[Ipu Bcem cBoeM OoraTtom BooOpaxkeHuu ['erenb He MOr mpe-
CTaBUTh, KaKOe BIIMSHME OKakeT Hayka B XX B. Ha Bce cepbl KH3-
Hu. B XIX B. uHTepec Kk aHTUYHOCTH ObLT MOYTH BCErJa YAEIOM Ty-
MaHUTapueB. B Hale BpeMs aHTUYHOM MBICIBIO BCEpbE3 3aWHTEpe-
COBAJIOCh CaMO €CTECTBO3HAHHE, TMpPEXJe BCEro, B €€ JHIUPYIOLINX
obnacTsax — pu3MKe U MaTeMaTHKe.

[lo mepe Toro kak Hayka Bce Oojee TiyOOKO MPOHHMKAET B
CTpOoeHHEe MaTepuu, OOHapy)KMBAETCs, YTO OHA MIET MO CTOMNaM aH-
THYHBIX ¢unocopoB. [lonesHo HaMOMHUTB, YTO CIOBO «aTOM», Ha-
npumep, JanbToH 3aumcTBOBan y JleMokpuTa, ApeBHErpevyecKoro
(unocoda-marepranucta, U y Hero ke Mbl Terepb 3aUMCTBYEM CIIOBO
«amep», 0003Ha4yas UM HepasziaraeMmylo 4acTb aToma, KakOBOW SIBJIsi-
eTcs Monekyna sgupa. U camo cnoBo adup ToXKe MPULLIO K HAM U3
riy0OKO# JpeBHOCTH.

CripaBeJIMBOCTH pajy ClielyeT OTMETUTb, YTO XOTS Mbl CUATaeM
HayaJlo HayKW OT JPEBHUX I'PEKOB, HA CaMOM JieJle 3TO, KOHEYHO, He
TaK. JleMOKpUT HEOAHOKPATHO MOAYEPKUBAJ, UTO OH HE SIBJIIETCS po-
JOHAYalbHUKOM aTOMH3Ma, 3TW 3HAHHS OH 3aMMCTBOBAJl y €THHIIET-
CKHX JKPELOB U MUISHCKMX MaroB (MOTYYHX), Yy KOTOPBIX OH CTa)H-
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poBasics 1o nATh JeT. KopHu Hayku JnexaT B riryOouakiieii 1peBHO-
CTH, O KOTOPOH Mbl MPAaKTHYECKU HE 3HaeM Huuero. TeMm He MeHee,
BCIO MCTOPHMIO W3BECTHOTO HaM 4eJOBEHECTBA €ro  COIMpPOBOMKIAIN
HETpaJMLMOHHbIC TalHbIe 3HAHMS, KOTOPbIC MOJYYMIIM JaXe CcaMo-
CTOAITENIbHOE HA3BaHUE (Q30TCPHUUECKUE.

OnHako, MpoJoIDKas TPAAMILIMIO, Mbl HAUHEM PACCMOTPEHHE CTa-
HOBJIeHHs Hayku oT Danieca u3 Munera, kotopsii xui B VI B. 10 H. 3.
W KOTOPBIN yre TOr/1a MOCTaBKII BOMPOC: €CJIU BCsA NPUPOJIA eIMHA, TO
YTO K€ JISKUT B OCHOBAHWM 3TOro ennHcTBa? OH monaraj, 4to MnpH-
poda B OCHOBE BCeX SIBICHUH MMEET HEKYIO €MHYIO Cpely <BIIax-
HOI» NPUPOBI — aneldpoH, MHAYe KakK jKe€ OHH MOTYT B3aMMOAEHCTBO-
BaTh U BJIMATH JPYT Ha Apyra?

DTOT BONPOC COMPOBOXKIA €CTECTBO3HAHHE Ha MPOTSHKEHUH BCei
€ro UCTOPUH, M TOJIBKO ceiiuac Mbl MOJyyaeM MEpPBYIO BO3MOXKHOCTh
NpPUOITU3UTBCS K OTBETY Ha HEro.

HcTopus ecTecTBO3HAHUS HEpa3phIBHO CBA3aHA C UCTOPHEH BCEro
of0lecTBa, W KaXIOMY THUIYy M Pa3BUTHIO MPOM3BOAWTEIBHBIX CHII,
TEXHUKH OTBEYACT COOTBETCTBYIOLIWI MEpUOJ]| B UCTOPUU €CTECTBO-
3Hauus [3].

Ilepgoiii 3man pazeumusn ecmMecmEO3HAHUA CUUTAETCS TOAro-
TOBUTEJIBHBIM HATYp(UIOCOPCKUM, OH XapaKTepeH Ui APEBHOCTH.
B nenom texHuka Obuia eine ciabo pa3BuTa, XOTS MUMENHUCh YXKe OT-
JieTIbHbIC BhIIAIOUINECS TeXHUYECKUE TOCTHKEHHUsI. DTOT 3Tal MOMKET
ObITh OTHeceH K neproay ot VI B. 1o H.3. 10 Havyaa HOBOW APbI, XOTS
peanbHO ero MOXKHO CUMTATh MPOJICHHBIM W JIO Havyajia BTOPOTrO ThI-
csYeneTHsi HOBOH 3phl.

B V B. 10 H. 3. Dmrieaokd, a B [V B. 10 H. 3. ApucToTtens npeasio-
JKWJIA  BCIO MPUPOAY Pa3JOXKUTh Ha «CyOCTaHUMM» — @EMITIO»
(TBepmp), «BOMY» (KHIKOCTH), «BO3AYX» (ra3) U «OroHb» (IHEPTHIO).
dakTuueckd OH BBEJ B PaCCMOTPEHHE arperaTHbie COCTOSHHS Belle-
CTBa M SHEPruio, 00ecCreyrBaIOLIYyIO MEPeXo/ BeLlecTBa U3 OIHOTO
COCTOSIHUSI B Jipyroe. Y KHUTaHIeB K STHUM YeThbIpeM «CyOCTaHIIUSM>»
6b110 N06aBIEHO «IepeBo» (Ku3HbB). Ha 3Toii OcHOBE MOsBUIIACH BO3-
MOYKHOCTb HEKOTOPOro aHayin3a (PU3NYecKOro COCTOSIHUSI BELIECTB U
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poavnack ¢unocodpus. dunocodus ApucroTens npojepxKaiach B
EBpone noutu 2 Thic. jer.

DTOT 3Tal CBsI3aH C MEPEXOJOM OMl NPUPOObl 8 UENOM K Cyo-
cmanyuam («3eMis» —TBEPIb, <«BOJA» —KUIKOCTh, <BO3IyX» —ras,
«OTOHB» — SHEPrHs). DTOT MEepPexon SABWICSA HEPEoil pesonoyuell 6
ecmecmeo3Hanuu.

CaMm Takol mepexol CTHUMYJIMpOBajci CTPeMJIEHHEM K OCO3Ha-
HHUIO MHpa, B KOTOPOM JKWIJI YeJOBEK, €ro CTpeMJIEHHEM YSICHHUTh
CBOE MECTO B MpHUpoze. ITO ObLIO HEBO3MOXKHO c/leNaTh 03 COOTBET-
CTBYIOLIEro aHanu3a. Ha mepBoe MecTo BbIlLIa 3a1a4a — pazoOparbes
C arperaTHbIMU COCTOsIHMsIMU Ted. M koraa ¢umocodsl npeBHOCTH
BBIZICTIMIIM 3Ty MPOOIIeMy, BBEIIM TIOHATHS O CyOCTaHLMAX, TO Ha 3TON
OCHOBE U cTajla pa3BUThes Guocodus, a yxke oHa no3posuna ¢Gop-
MHPOBATHCSl CAMOCTOSITENIbHBIM OTPACIISIM 3HAaHHI, TAKUM KaK CTaTH-
Ka, acTpoHOMUsI M MateMartuka. Ctama QOpPMHUPOBATBCS —AIXMMHUS,
XOTS CJIe/TyeT MPHU3HATh, YTO BO BCEM 3TOM MPOSBIISUIUCH €Ile U OTro-
JIOCKHM JPeBHEHIINX (I30TepHUECKMX) 3HAHUI, O CYTH KOTOPBIX HaM
elle 1 ceifuac MoYTH HUYETO He U3BECTHO.

MennumHa 1 Gu3nKa HAXOAWIMCH B 3a4aTOYHOM COCTOSIHUM. Bee
€CTEeCTBEHHO-HAay4YHbIe 3HAHUS W BO33PSHUs] BXOAWIM B SIMHYIO He-
I PepeHLIMPOBaHHYIO HAYKy, HAXOAMBLIYIOCS MOJ 3rUaol (uiioco-
¢un. JIuddepenumanms Hayk BrepBble HaMeTHIAaCh B KOHIIE STOTO
nepuoza ysxe Onmke K CpeAHUM BEeKaM.

Cam nepexosi OT eMHOM MPUPOJBI K CyOCTAaHLMSIM 3HaMEHOBAJ
co00i1 mepByIO PEBOITIOLMIO B €CTECTBO3HAHUH.

Bmopoii sman pazeumua ecmecmeo3HAHUA TOXE CUUTAETCS
MOArOTOBUTENBLHBIM. Ero moxkHo otnectd k X—XIlI B. H. 3., T.e. K
CPE/IHeBEKOBbIO, K TMEPUOAY pPa3BUTHA (EeOoNaIbHBIX OTHOLICHHIA.
DTOT 3Tan XapakTepu3yeTcsi TOCMOICTBOM TeoJIorny B 3anaaHoil EB-
porie. Hayka Ha 3anane crana mpuaaTkoM Teosoruu, peiauruu. K
9TOMY BPEMEHM BO3HMKJIA OCTpeiilias NOTpeOHOCTh CaceHUs JIIoei
OT MHOTOYMCJIEHHBIX SMHUAEMHH, KOTOpble OyKBaJIbHO BBIKAIIMBAIN
Hacesnenue Epponel. Belnatrouuiics Bpau cpenHeBekoBbsi [lapanenbe
(®ununmn pon TNorenreiim, 1493-1541)kuunTan, 4to Bce MpOLIECCHI,
MPOUCXOISIIME B YeJIOBEKE, — 3TO XMMHUYECKHE MPOLecchl 1 Bce 00-
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JIE3HU CBSI3aHBI C HAPYIICHUEM COCTaBa BellecTB. Ero MeTon neveHus
— nobaBjieHue B OpraHu3M OOJILHOTO YesIoBeKa HEeIOCTAIOIINX XUMU-
YeCKHX BEILECTB — MOJIOXKWII Havasno (apMaKkoJOruyd — HayKe O JieKap-
CTBax.

OTH NpuKIIaHbIe 3a7]aui NOTpeOOBaIN pa3dUpaTesibCTBa ¢ Bellle-
ctBamu. [lepexon B ecTecTBO3HAHWU OT CyOCTaHLMI K BellecTBam
U SIBUJICSL 6MIOPOIL PeGOIIOUUell 6 eCHECMEO3HAHUU.

ITporpecc TexHuku Ha 3amaje coBepLiayicsl KpaiiHe MeIJIeHHO.
TexHuka eie MOYTH He HYKJAJIaCh B CHCTEMAaTHYECKOM HW3yUYeHUH
NpUPO/BI, a TOTOMY M HE OKa3blBajia 3aMETHOTO BIIMSHHUS HAa Pa3BUTHE
€CTEeCTBEHHO-HAY4HBIX 3HaHUH. Ho 1 B 3T0 Bpems yxe 1110 HaKorie-
HHUE HOBBIX (PAKTOB, MOJTOTOBUBIIMX MEPEXOJ K ClIeAyoIeMy epHo-
ny.

Tpemuii sman pazeumus ecrmecmeo3HAHUA HA3BAH MeXaHUYe-
CKMM M MeTapu3MUYecKUM. DTar MpoIoiKajcs ¢O BTOPO MOJIOBUHbI
XV B. u quncs qo koHna XVIIlI B. DTo BpeMs ycTaHOBIIEHHS Kamu-
TAIMCTUYECKUX OTHOLIeHWH B 3anagHoii EBpore. DTOT aTarm cBsizaH ¢
NepexoioM OT BelecTB K MoJiekyse (MajgeHbkol Macce). EcrecTBo-
3HaHWE 3TOrO MepHo/ia PEBOIOIIMOHHO M0 CBOUM TEHJICHIIUAM. 3/ech
BbieNiseTcs  ecTecTBo3Hanue Hauvana XVII B. (Tamuneil) u koHia
XVII — wnauvana XVIII B. (HetotoH). ['ocnoacTByrOUIMM METOAOM
MBILJICHHS cTaja Memaguzuka. Ho yxe Torna B ecTecTBO3ZHAHUN
JeNaIMCh OTKPBITHSI, B KOTOPBIX OOHapy)KHBajach AUAIIEKTHKA, T.€.
pasButue. EcTecTBo3HaHMe ObLJIO CBS3aHO C MPOM3BOACTBOM, Mpe-
BpallaloUMes U3 peMeciia B MaHy(dakTypy, sHepreTiueckoi 6a3oit
KOTOPO#H CIY»HII0 MeXaHU4YecKoe JiBukeHre. OTcro/ia BcTaBalia 3aja-
Yya U3y4MTbh MEXaHUYeCKOe IBUKEHHE, HaWTH ero 3akoHbl. EcTecTBo-
3HaHUe ObLIO MEXaHWYeCKHMM, TOCKOJBKY KO BCEM MpoLeccaM MpH-
pOAdbI MpHiIaraics HCKITIOUUTETbHO MaciiTad MeXaHHUKH.

Beenenue npeacraBieHrss 0 MUHMMAQJIBHOW YacTHLE BEILECTBA -
MOJIeKyJle CHOCOOCTBOBAJIO TOSBICHUIO MEXaHWKH MaTepuabHON
touk (HprOTOH), MpPSMBIM CJIEICTBHEM Yero CTajao u300peTeHHe UM
u ['JlelibHniieM MareMaTWK{ aHajin3a OECKOHEYHO MAaJIbIX BEJIMYHH.
K sTromy ke BpemeHu oTHocuTcs co3zfanue P.JlekaproMm aHanuTHue-
CKOW reoMeTpuH, KOCMOTOHMYecKoi rumote3sl Kanrta—Jlamnaca, a
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Takxke uaeu pa3Butus B 6uonorun B.K.Bonbda, koTopbele rotoBusim
YK€ CIeAYIOLMK JTarl.

B navane XVIII B. pycckum yueHsim M. B. JlomoHOCOBBIM ObLITO
c(OpMYJIMPOBAHO MOHATHE «KOPITYCKYJIa», T.e. MUHUMaJIbHOTO KOJIH-
4yecTBa BELIECTBA, KOTOPOE BIOCIESACTBUH ObLIIO HA3BAHO MOJIEKYJIOM.
Oto nano pazsutve xuMuu. B koHue Toro ke XVIII B. dpanysckuii
xuMuK A. JlaBya3be BBen MOHSATHE DJIEMEHTOB — MpPOCTEHILMX Be-
LIECTB, U3 COUYETAHUSI KOTOPBIX MOTYT OBITh CO3/1aHbI THOObIC BelecT-
Ba.

[lepexon B ecTecTBO3HAHMM OT BEIECTB K MoJjieKyJie (Ha3BaHHE
«MOJIeKyJla» — MaJleHbKas Macca — TMOSBWIOCH TIO3KE) SBHIICS
mpembueil pegonioyuei 6 eCMecmeo3HaAHUN, STOT TIepexo]] Jall MOLII-
HBIH TOJTYOK Pa3BUTHIO XUMUH.

ITepuon konna XVIII — nauana XIX Beka xapakTepusyercs Haua-
JioM OypHOTO pa3sBUTHS KalWTalli3Ma Ha OCHOBE MPOMBINLICHHOM
pesomtonnu. [ToTpedoBanuck KpacuTeNu AJis TKaHEeW, U MO3TOMY Tpo-
SIBUJICS TIOBBILIEHHBIN MHTepec K XuMuU. Ho pazButue xumuu ObLI1O
HEBO3MOXKHO 0e3 clielyloliero nepexona B riyor mMarepuu. Ilostomy
W ObIJT OCYUIECTBJICH MEePEX0J] OT MOJIEKYJIbl K MUHUMAJIbHOW YacTHIIe
MPOCTOro BellecTBa, koTopas B 1824 r. anrimuyanuHoM JlanbToHOM
ObUla Ha3BaHa aTOMOM, 9TO Ha3BaHWE ObIJIO 3aUMCTBOBaHO y JlemMok-
puta. [lon aromMoMm moApa3zyMeBalioch MHHHUMAIIbHOE KOJIMYECTBO
anemMeHTa, naiee Hepenumoe (y JIlemokpura — He paspeszaemoe). ITOT
nepexos Jan Hayajlo Pa3BUTHIO XMMHUM M dJeKTpoMarHetusma. Ha
MepPBbIN TUIAH BBIABUTAIOTCA (U3UKA M XUMUS, U3Y4alolHe B3auMO-
npeBpaiieHre GopM 3HEPTHH U BUJIOB BELIECTRA.

OnHOBpPEMEHHO CTana SICHa OrPaHUYEHHOCTb BO3MOXKHOCTEH BO-
JSHBIX ABUTaTesied, MOTPeOOBANINCH ABUraTeNH, KOTOPble MOXKHO Obl-
J10 Obl IPUMEHATH B JFOOOM MECTHOCTH M B CAMBIX Pa3HBIX YCIOBHSX.
Hzobperenue napoBoro ABUratelis Aajio pa3BUTHE MPOMBILUIEHHOMY
KaluTajau3My, U MPOMBILIEHHOCTh BCTyNWia B (pasy KpyMmHOro ma-
UIMHHOTO TMPOUW3BOJIcTBa. Ho W mapoBoil Apurarenb He MOJHOCTBHIO
YJIOBJICTBOPSUT  MPOU3BOJCTBO. [loTpeboBanics KOMIAKTHBIN NBUra-
TeJb, KOTOPBIA MOKHO ObILJIO Obl YCTaHABIMBATH B JIIOOBIX MOMELICHH-
SX M JIaXKe Ha OTJIEJIbHBIX CTaHKaX. JTO JaJI0 TOJYOK Pa3BUTHIO DJIEK-
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TPOTEXHHKH, KOTOpasi MOTy4YHsIa BOSMOXKHOCTb Pa3BUBATHCS, HCIIOJb-
3ysl AOCTH)KEHHS] XUMUH.

B 5T0 Bpems B reosioruu BO3HMKAeT TEOPHUsS MEAJICHHOTO pa3Bu-
TUsl 3eMiid, B OMOJIOTHMHM 3apOKAaloTCsl HBOJIOLMOHHAS Teopus, Ma-
JICOHTONOTHs, SMOpuronorus. Bo BTopoit Tpetn XIX B. BO3HUKIH KIle-
TOYHAs TEOpHsl, yUeHHe O TIPeBPAILLCHUH SHEPIHH U TapBHUHU3M, KOTO-
pble HaHecau ynap No crapoil MeTadusuke, 3aCTaBUB paccMaTpUBaTh
BEILIECTBA U MPOLIECCHI B UX Pa3BUTHH.

Ha ocHoBe mepexona Kk aToMH3My MOCIEIOBAINA OTKPBITHS, pac-
KPBIBAIOLIME OUATIEKTUKY MPUPOJBI - CO3JaHUE TEOPUH XUMHUYECKOTO
CTpOeHHUsl opraHuveckux coenuHenuii (A.M.bytnepos, 1861), Ile-
puoauueckoit cuctembl saementoB (JI.M.Mennenees, 1869), sinek-
tpomarnetusma (Jx.K.Makcgem, 1873).

[lepexoa OT MoneKysibl K aTOMY W SIBUICS YeHGePmOil peso.iio-
yueil 6 ecmecmeoznanuu. C xonua XIX B. KanuTajgu3Mm BCTYNWIT B
CTaJMIO UMIEPHAITU3MA, YTO TIOBJIEKIIO 3a OO0 TOHKY BOOPYKEHHH,
B KOTOPO#i CylLIIeCTBEHHOE 3HaYCHHE NMPUOOpENn TOCTHKEHUs (PU3HKH,
XMMHUH M 3apOXKIABIICHCS HIIEKTPOTEXHHUKH.

CtuMynupyrolee BO3ICHCTBHE Ha Pa3BUTHE €CTECTBO3HAHMUS HO-
BBIX MOTpeOHOCTEH TEXHUKH MPHUBENO K TOMY, 4To B cepeaune 90x
rojgoB XIX B. TOSBWIMCH HOBbIE OTKPBITHs, TJaBHBIM OOpa3oMm, B
(¢u3MKe — OTKpBITHE AIEKTPOMArHUTHBIX BosH [.I'epuem, KopoTko-
BOJTHOBOro M3nmydeHusi K.PeHTreHoM, pajinoakTHBHOCTH, BIIEKTPOHA,
BBeieHWe uleu kBaHTa M.[InankoM, cozgaHue TEOpUM OTHOCHTEINb-
HocTh A.DiiHmTeliHoM, n3o0perenue paguo A.C.IlomoBeiM. bpum
CYLLECTBEHHO MPOJABMHYTHI Takke Xumus (paspabotka Ilepuoanye-
ckol cuctemsbl iemenToB J[.M.MeHzeneeBbiM) U OHUosIorus  (BO3HHK-
HOBCHHE FCHETHKH).

B xonne XIX — nauane XX cToneTHii MOsSBUIOCH Mpe/ICTaBICHNE
00 «3JIeMEHTapHBIX YacTHIlax» Bemiectsa. B 1887r. anrnuiickum uc-
cnegosatenem Jlx. k. ToMcoHOM ObIIO 0Ka3aHO CyLECTBOBAHHE
MepBOii BIIeMEHTapHOM YacTHIbl —3ekTpoHa. B 1911r. 3.Pezepdopn
BBIZIBUHYJI TJTAHETapHYIO MOJIeNTb aTOMa, Ha OCHOBe KoTopoii B 1913—
1921 rr. nosIBUIIKCH MpeNICTaBJICHUs: 00 aTOMHOM Si/Ipe, DJIEKTPOHAX U
kBaHTax. [IpotoH O6bu1 OoTKpEIT UM B 1919r., a B 1932r. /Ix. Yensu-
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KOM OBUI OTKPBHIT HEWTpoH. Jlasee ObLT MOSy4eH IIUPOKUI CIIEKTP
«3JIEMEHTapHBIX YaCTHLD> BEUIECTBA, YTO MPHUBEIIO K OCBOEHHUIO aTOM-
HO 3Heprum.

H.bop pazsun monens atoma Pesepdopaa, u dhaktuuecku ¢ 3Toro
MOMEHTa cTajia OypHO pa3BUBaThbCs KBAaHTOBas MexaHuKa. Becem atum
ObU1a OArOroTOBJIEHA OYepeIHasi PEBOJIFOLIUS B €CTECTBO3HAHUM.

ITamaa peeonroyua 6 ecmecmgo3nanuu Oblia CBSI3aHa C BBeje-
HUEM B PACCMOTPEHHUE <AIIEMEHTAPHBIX YacTHL BEILECTBa», U 3TO
MTPUBEJIO K MOSBIECHUIO ATOMHOM HEPTHH U MOIYTPOBOIHUKOBOH TeX-
HUKHU.

B XX cronerun ¢opcupyercs pazBuTHe, Npexae Bcero, GU3MKU
(aToMHasi dHeprusi, paaMONIOKALMs, PaJUOIICKTPOHUKA, CPEACTBa
CBSI3W, aBTOMAaTHKa W KUOEpHETHKa, KBAHTOBAs DJIEKTPOHHMKA — Jia3e-
PbI, JJIEKTPOHHAs ONTHKA U TIp.). DU3MKa Kak BeAyllas OTpacib BCEro
€CTECTBO3HAHUS CTajla UrpaTh CTUMYJIMPYIOIIYIO pOJIb TO OTHOLIE-
HHUIO K JIPyTUM OTpaciisiM €CTeCTBO3HAHMS, HarpuMmep, U300peTeHne
9JIEKTPOHHOTO MHKPOCKOIA BBI3BANIO MEPEBOPOT BO BCEil OMONIOTHH,
¢wmsronornn, 6noxumnun. OU3NYECKUe METOIbI  OIPEeIeNIWIN YCTIeXU
XUMHH, T€0JIOTHH, aCTPOHOMMH, CIIOCOOCTBOBAJIM Pa3BUTHIO HAYKH O
KOCMOCE M OBJIaJIEHUI0 KOCMOCOM.

B Ouonorun yriyGneHue B cTpoeHHE KJIETKM MPHUBENO K CO3.a-
HHIO TEHETUKH W MOJICKYJISIpHOW OMOJIOTHH, B XUMHUHM — K XUMHH T10-
JMMEpOB. A Ha OCHOBE MOJYMPOBOJHUKOB CTalll Pa3BUBAThHCS KUOEp-
HETHKA W BBIYMCIIUTEIbHAS TEXHHKA.

Takum oOpa3zom, maTasi peBoJIOLUS B €CTECTBO3HAHUM MPHUBENa K
PEBOJIIOLIMOHHOMY CKauKy B TexHuKe, K HTP - HayuyHO-TexHuYecKoi
PEBOJTIOLIMH.

I'naBHoI 3a1aueil XMMHK CTAHOBHUTCS CHHTE3 MOJIMMepoB (Kayuyk,
MCKYCCTBEHHOE BOJIOKHO), TOJYYeHHEe CHHTETHYECKOro TOIUIHBA,
JIETKUX CIUIaBOB W 3aMEHHWTeNleld MeTaylla A aBUalM U KOCMOHAaB-
TUKU. DHEPreTu4eckoil 6a3oi MPOMBILIJIEHHOCTH B XX B. CTAHOBSTCS
Bce Oosiee DIEKTPUUECTBO (IMHAMO-MalIWHA), XUMHUYECKas SHEeprus
(nBuraTenu BHYTPEHHEro CropaHwusi), a 3atem, mocje Bropoi mupo-
BOM BOIHBI, U aTOMHAsI SHEPIHUsl.
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Obpaiaet Ha ceOs BHUMaHUE TOT (AKT, UTO KAXKJIOMY MEepexXory
K HOBOMY IIyOMHHOMY YPOBHIO OpraHM3allid MaTepuH MPeIIIecTBO-
BaJl KPU3KC, BBIPAXKABLINICS B HEMOHUMaHUKA MHOT0OOpa3usi BapuaH-
TOB CBOWCTB OCBOCHHBIX MaTepHaJIbHBIX 00pa3zoBaHuii. OJJHAKO CBO¥i-
CTBa M TMOBEJCHHWEe MaTepUaTbHBIX 00pa30BaHUI CTAHOBMJIMCH TOHST-
HBIMH, €CJIM B PACCMOTPEHHE BBOJWIIMCH MaTepraibHble 00pa3oBaHUs
Oonee riyboKOro ypoBHs.

Jnsa oObsicHeHMs XMMHYECKHX TpeBpalleHUid B TEOpHIO ObLIN
BBEJICHbI aTOMbI — COCTaBHBIC YaCTH MOJIEKYJl XMMHUYECKHX COeIHMHE-
HHI. A KOrja BbIAICHWIOCH, YTO aTOMBI MPEBpAIlAOTCs IPYT B Apyra,
BO3HHUKJIO TIOHATHE <AJIEMEHTapHBIX YacTHUID» BELIECTBA, U3 KOTOPBIX
aToMbl cocTosT. Ilpy 3TOM CTaHOBWJIMCH TOHSTHBIMM CBOWCTBA
CTaplIMX YpOBHEH OpraHu3aliu MaTepud. BBeneHue cTpoUTENbHOTO
Martepuaia yxe OCBOSHHOIO YPOBHS MaTepUM MOMOTajo pa3o0oparbces
B CTPYKTYpe 3THX 00pa30BaHUil.

Oxka3pIBajloCh, 4YTO MaTepHajbHble O00pa30BaHUs CTapLIero He-
PapX1uecKoOro ypoBHs OTIIMYAOTCS APYT OT pyra B MEpBYIO O4epeib
HabOpOM DIIEMEHTOB — MaTepHaJbHBIX O00pa30BaHWN MIIaJIIero He-
papxuueckoro ypoHs. [Ipu 3ToMm Miamgmme oOpa3oBaHHs, HANIPUMeEp
aTOMBI WM <AJIEeMEHTapHbIC YaCTHLIBD», HAACISIMCh Ha TIEPBBIX Mopax
JMUIb TPOCTEHIIMMH, HanOoJiee CYIIECTBEHHBIMH CBOMCTBaMH, 4YTO
JaXKe OTPaKaloCh B Ha3BaHUM: aToM («HEIEIMMBI»), <@leMeHTap-
HbIC YaCTHLBI», T.€. MPOCTEHIINE YaCTHIIbI.

Kpusuc npeononeBancs, Bce HEAOYMEHHS pa3pellaiCh, HayKa
noTyyasia HOBBIH MOIIHBII TOYOK Pa3BUTHS, U Ha3peBIIME MPUKIAM-
HbIe HY>K/Ibl, OCITYKMBIIHME TOJIYKOM K MOUCKAaM BBIXO/1a U3 KPHU3HCa,
pasperanuch. JTo U Oblia ouepeHas Gpusnyeckas peBOIOLHSL.

[lepexon Ha HOBBIN YpOBEHb BCerja O3Hauyall KOPEHHYIO JIOMKY
YCTOSIBIIMXCS TIPECTaBICHUH, SBIISUICS OuepenHON (hu3mueckoil pe-
BOJIIOLIMEH M 00ecTieunBall BHIXO/ U3 KpU3HKca.

[To Mepe HaKOIMJICHUs OMBITHBIX JTAHHBIX MPEICTABICHHUS O BHYT-
peHHel CYLIHOCTH SBIICHUH MEHSUINCh, COOTBETCTBEHHO MEHSJIMCH U
¢u3ryeckre MoneNu 3THX sBleHni. M3meHeHwe Mopesnell BIeKIO
WU3MEHCHHUS B YPAaBHEHHSX, OMUCHIBAIOIINX SIBJICHUS.
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BcekpeiTue cTpykTyp, NMOHMMaHHWEe BHYTPEHHEro MEXaHU3Ma CO3-
JaBaji0 BO3MOKHOCTb AJIsl HAaNpaBjeHHbIX AeWcTBUH. CTaBUINCH Ha-
MpaBJIEHHbIE WCCIIEI0OBaHUs, MOSIBIAINCH HOBbIE METOBI, YyBeJIHYe-
HHME 4uciia pa3HOOOpa3uil cTapluero ypoBHs YK€ HUKOrO He IMyraio,
TaK Kak ObIIO SICHO, KakK BCE 3TO MPOMCXOAMT W modemy. OTKpbIBa-
JIUCb COBEPLUEHHO HOBbIE MEPCNEKTUBBI TEOPETUUECKUX W NpHUKIIal-
HBIX HCCeJOBaHU M nmpuMeHeHuit. OdvepenHas (uznueckas peBo-
JIFOLMST IEMOHCTPUPOBaja MUPY CBOM Kau€CTBEHHO HOBBIE BO3MOXKHO-
CTU. DTH HOBbI€ BO3MOXHOCTH CPa3y CTAHOBMJIMCh JOCTOSIHUEM IPHU-
KJIQAHUKOB M CITY KWW YeIOBEYECTBY.

Crenyet Takyke oOpaTUTb BHUMaHKE U Ha TO, YTO BCe PU3HUECKHE
PEBOJIIOLIMH MOJIHOCTHEO COOTBETCTBOBAJIM MOJIOXKEHUSIM JUATIeKTHYE-
CKOro MaTepuaiu3Ma: OHM UCXOJUIU U3 OOBEKTUBHBIX (aKTOB, Mpe-
noJjiarajyd HEe3aBUCHMOCTb IPHUPOJBI OT METOAOB €€ HUCCIIeNOBaHUI,
NozipasyMeBaJli HeMCUYepraeMoCTh MaTeprUH BrilyOb, BCe MPOLECCHl U
SBJICHUS TIPOMCXOJMIIM C HE CO3/1aBa€MOM U HE YHMUTO)XKaeMOW MaTe-
pueil B eBKJIMOBOM MPOCTPAHCTBE U PABHOMEPHO TEKYLLEM BPEMEHH.

Opnako B Havajge XX CTOJNETHs TPOW3ONLIO MPUHIMUIHAIBEHOE
u3MeHeHne dusndeckoit metonosoruu [4]. Hapsany ¢ yrny6nenuem B
CTPOEHHE MaTepUu MyTeM MCIOJIb30BaHUs Mpe]cTaBleHUil 00 <«ae-
MEHTapHBIX YacTHLIAX BeLlecTBa» B (PU3MKeE, a cJeIOM 3a Hell paKTH-
YeCKM M BO BCEM €CTECTBO3HAHMM TPOM30LUEN OTKa3 OT METOJOB
KJaccuiecko (M3MKKM B M3y4deHWM mpupoibl. Ecnu knaccrudeckas
(du3MKa clI0XKHOE SBJIEHHe CBOAMIA K KOMIUIEKCY MPOCTBIX COCTaB-
JISIOIIMX, CYLIHOCTb SIBIEHUS ONpeAessiiach IBIKEHHEM MaTepuu Ha
ypoBHSX Oosiee riTyOOKMX, YeM paccMaTpHBaeMoe sBjeHHe, a 00bsc-
HEHHWE CYILIHOCTH SIBJICHHS CBOJMJIOCH K MPOCIEKUBAHUIO MPUYHHHO-
CJIEJICTBEHHBIX OTHOLUEHWH MEeX Ay YacTIMHU SBJIEHUs, TO pOAUBIIAsCS
B Havasle XX cToJeTHs TeopeTnyeckas pU3MKa MPUHIUIHAIBHO T10-
WHOMY MOCTaBHJIa Bompoc [5].

KBaHTOBas MexaHuWka W TeOpHUs OTHOCUTEIBHOCTH, a CJIEJOM 3a
HUMH ¥ Bce (DyHIaMeHTaJIbHbIe €CTeCTBEHHbIE HAYKH OTKa3aJHuCh OT
paccMOTpeHus] BHYTPEHHMX MpoLeccoB siBJeHUWH. Bce crano co-
OUTbCs K (DEHOMEHOJIOTMM — BHELIHEMY OIMUCAHHWIO SBJIEHUH U K UX
MaTeMaTHYeCKOMY OMHCaHMI0. B MpakTuKy crajsio MaccoBO BBOOUTHCS
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TaK Ha3blBa€MblE <«TIOCTYJIAThbI» — BOJIbHbBIE IMPEITOJIOKEHHs, KOTO-
pbIM, N0 MHEHHUIO aBTOPOB MOCTYJIATOB, M0JaraeTcs COOTBETCTBOBATh
npupoe.

Takol moAaXoa K M3yYeHUIO MPUPOAHBIX SBJICHUI HE MOT He Tpu-
BECTH KO Bce OOJbLIEMY PacXOKICHUIO TEOPHH ¢ peajbHOCThIO, pe-
3yJbTaTOM 4ero crajn Kpu3uc (pu3mKH, a ¢ Hel M BCEro ecTecTBO3HA-
Hus. Hambonee ocTpo 3T0 nposBisercs B TOM, YTO HAKOMMUIIUCH MPO-
TUBOpEUMs] MEXAY HEOOXOAUMOCTBIO pPELIeHHUsT MHOTOYMCIEHHBIX
NPaKTUYECKMX Mpo0JIeM, BBITEKAIOIIMX M3 OOLECTBEHHOIO pa3BUTHS,
a TO4YHee, U3 Hy>kI OOIIECTBEHHOIO MPOW3BOJACTBA, W HEBO3MOKHO-
CTbIO BBITIOJIHUTB 3TO B paMKaX ASHCTBYIOLIMX OOLUENPUHSATBIX MMOHS-
THH.

8.3. KaHyH wecTtou ¢puanyeckomn peBooOLMU U
npeanocbINIKKM 3¢pupoaANHaAMUKKU

Koneu XX cronmetus xapakTepusyercsi cepueil KpU3HCOB, Kax-
Iblid U3 KOTOPBIX NpeACTaBisieT coOOM yrposy Iulsl CyLIECTBOBaHMS
yenoBeyecTna [6, c. 437-440].

Jemozpagpuueckuil Kpuzuc 3akimovaeTcs B Upe3MEpHO ObICTPOM
pOCTE YMCIEHHOCTH JIOACH HAa 36MHOM Luape: K KoHLy XX CTOJEeTHs
OJKHIaeTcs OKOJIo / MWIITHApAOB YelloBek, a k cepeanne XXI| crone-
i —oT 12 no 16 muwnmapaos. Ilpeanonaraercs, 4ro Ha dTol U pe
POCT YMCIIEHHOCTH HaceneHus npekparutcs. Ho Tak nu 310 Oyaer Ha
camoM fene? BospocuieMy HaceneHHIO MIaHeThl CKOPO He TOJIBKO He
XBaTUT MPOAOBOJILCTBUS, HO U IMTHEBOW BOJBI.

DKon0zuneckuil Kpuzuc 3aKi04aeTcsi B TOM, YTO BCEBO3MOXKHBIE
OTXO7bl POU3BOAICTBA 3arpA3HUIN TUIAHETY HACTOJIBKO, YTO U BOJA, U
BO3/lyX CTaHOBSTCS MaJIO MPUTOJHBIMH [T MOTPEOIEHUS UX >KUBBIMU
cyuiectBamu. HoBble mpou3BoacTBa TpeOYIOT OCBOSHHS HOBBIX ILIO-
LIageH, UX B35Th MOXHO, TOJBKO pa3pyluas OCTaTKU MPUPOIbL. Yike
YHUUTOXKEHbl OrPOMHBIE TUIOLLAIN JIECOB, 3arpsA3HEeHbl MOps U OKea-
Hbl. YHUUTOKEHBbI COTHH BUIIOB *KMBOTHBIX M pacTeHuil. B yrpoxato-
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LIEM COCTOSIHMM HaXOAWUTCSI O30HOBBIM CJIOM — IUT OT BPEAOHOCHOTO
yIbTpadHoIeTOBOrO0 M3TyueHHs KocMoca. He Tonbko uesoBek, Bce
SKUBOE HAXOAMTCS MO/ YIPO30H MOJHOTO BEIMUPAHMS.

Pecypchblii Kpuzuc, BblpaKarolluiics B KatacTpoduueckoil He-
XBaTKe BCEX BHOB PECYPCOB [UIS COBPEMEHHOrO TPOM3BOJICTBA.
Hedte mcuepnbiBaeTcs, 3amachl py MCTOLIAIOTCS MM yXKe MCTOILLe-
Hbl. JKUBOTHBIN M pacTUTENbHBII MUDP OKa3bIBAIOTCS HE B COCTOSIHUM
3aIMoJIHUTh 00pa3oBaBIIUecs Opely.

Couuanpuplil 2eonoaumudecKuil Kpu3uc 3aKioyaeTcsl B Hapac-
TalolleM MPOTUBOCTOSHUM OTPOMHOM Macchl OEQHOro HaceleHHs,
HaceJIstoLLei ci1abopa3BUThIe CTPaHbl U MPOKMBAIOLLETO, B OCHOBHOM,
B SKBaTOPUAIIbHBIX M IOJKHBIX paiioHax 3emi, OoraTroMy HaceleHHIO
ctpaH CeBepa — CIIIA w EBponbl. YaepxaTb 3T Macchl OT rpsny-
LIero COLMAIBHOTO B3phIBa HE MPEACTABISETCsS BO3MOXKHBIM. «ben-
HbIE CheIIT OOraThIX BMECTE C AaTOMHBIM OPYKHEM»,—3aMeTHJI OJIHA-
xpl myosmimcet Ky3smuu (A.K.I[MKyHOB), U B 3TOM HET HMKaKOTO
npeyBeInYeHHUS.

A, KpoMe TOro, CyLIECTBYET eLle KPU3UC Mepenpou3BOACTBA, KO-
r7a OpeanpusaTHs BbIHYKISHbI OCTAHABIMBATBLCS M3-32 HEBO3MOXKHO-
CTH cObITa MPOAYKLMH, KaK 3TO TMPOUCXOIUT C aBTOMOOUIBbHBIMHU
npeanpustusmu CLLA; kpu3uc nuaeonoruu, B pe3yibTaTe KOTOPOro B
0J1aronoyyyHbIX CTpaHax JIIOAW TEPSIOT Liefib CYLIECTBOBAHUS U Ha-
XOZST BBIXOJ B camoyOwuiicTBe... U Tak nanee, u Tomy nonoOHoe.

B yem geno, nouemy cTonbko Hamacted cobpanock BMecTe? Het
JIM y BCEX 3TMX HEraTUBHBIX SIBIEHUH OAHOro OOLLero KOpHs, OAHOM
r7aBHOW MpUYMHBI? M ecTh M BBIXOX M3 BCeX ITHX KaTacTpoduye-
CKHX CUTyalui?

Ja, y Bcex THX sIBIE€HHH €CTb OJUH KOpPeHb, OJHA TJIaBHAs MpH-
YMHA, HE CIy4YaliHO OHHM BC€ MpPOSBWIIMCH MOYTH OAHOBpeMeHHo. U
€CTb BCEro JIMIUb JBa BapHaHTa BbIXO/a U3 CO3JaBILETrocs MOJI0KEHHS .

[IpuunHoil Bcex HeAyros, MOPa3MBIUMX YEOBEYECTBO B KOHLE
XX cronerus, SIBISETCS KPUZUC MOBAPHO-0EHEHCHHIX OMHOUICHUIL,
ucuepnanue npPou3eO0CMEEHHHIX OMHOWIEHUI KANUMATUIMA, Ka-
MUTATUCTHUECKOTO crocoba Mporu3BOACTRA.
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Kanuranuerryeckuii cnocod Mpow3BOICTBA, OCHOBAHHBIN HA TO-
rOHe 3a MPHUOBLIBIO, CO3/1al Bce MUpOBBIe Kpu3uchl. Orpabnenue cia-
OO0pa3BUTBHIX CTpaH OOraTbiMM KalWTaJUCTUYECKUMHM CTpaHaMu He
MO3BOJIIET HApOJaM BCTaTh Ha HOTHM U 0OpecTH JOCTOMHBIN YeloBeka
o0pa3 *W3HU. YCHWICHHOE Pa3MHOKEHHE eCThb NMPHPOJAHAs pPeaKius
nr000ro )KMBOTHOTO Ha MOJTYTOJI0/IHOE CyIiecTBOBaHHUe. Ecnu Hapombl
HAaKOPMHTH M MPUOOLIUTH K KYJNbType, HaceJleHHWEe He TOJIbKO Mepe-
CTaHeT PacTH, HO Jake HAYHET COKpaIaThCcs — Bce Haponabl EBporibi
TOMY TpUMep. DKOJOTUYECKHH KPHU3UC SBISIETCS MPSIMBIM CIEICTBH-
€M Mapa3uTHUYECKOW TEXHOIOTHH, OCHOBaHHOW Ha MOTOHE 3a BBHICOKON
HOPMO# MpUOBLIH, T.€. TIOMBITKK B3SITh Y NPUPOIBI KAK MOXKHO 0OJIb-
me, 1O BO3MOXKHOCTM HHMKAaK HEe KOMIICHCHPYs HaHECeHHBIH el
yuep6. PecypcHblii Kpu3uc HEMOCPEACTBEHHO CBSI3aH ¢ XHUIIHUYECKOM
9KCIUTyaTaleld MECTOPOXKACHUI M C HENOMEpHBIM MOTpelsieHueM
OoraTbIMM CTpaHaM{ BCEBO3MOXHBIX Oyiar. A COLMaNbHBIN KpU3HC
SBJISIETCSl €CTECTBEHHOM peakiuell 0000paHHOrO W 00€370JCHHOrO
4eJI0BeUeCKOro OONBUIMHCTBA Ha BOIMUIOLIYIO COLMAIbHYIO Hecrpa-
BEJUTMBOCTD.

Kazanock Obl, HapaboTaHbl MHOTHE TEXHOJIOTHH, CIIOCOOHBIE pe-
LIMTh BCE Ha3peBLIME MPOOJIeMbl, HO MIOTOHS 3a MPUObUIBIO MPUBOAMUT
K YHUUTOXXEHHUIO 3TUX TEXHOJIOTHI U K MPOJBHKEHHIO TONBKO TEX U3
HHX, KOTOPbI€ MOTYT /1aTh OBICTPYIO 000pPaYMBAEMOCTb CPEIICTB M CO-
OTBETCTBEHHO BBICOKYIO HOpMY MpHObUTH. OcTanbHble 3aMOpaKUBa-
10TCHl.

Tem He MeHee, KPU3UCHOE TIOJIOKEHHE YeIOBeYeCTBa IO MHOTHM
HarpaBJIeHUAM YCyryOnseTcs, ¥ HelajleK TOT JeHb, KOTAa B LEJsX
CraceHusl Yel0BeUeCcTBa MPUIACTCS KEPTBOBATh MPUOBUIIMH, BO3MOX-
HO, 1 BooOLIe nepecTpanBaTh o0lIecTBeHHbIe OTHOMIEeHUs. Ho k aTo-
My BPEMEHHM JOJDKHBI OBITh CO3/1aHbl TEXHOJIOTHH, CIIOCOOHBIE pa3pe-
LIMTh KPU3UCHBIE CUTYalluM W MPeoIoJieTh CYIeCTBYOUIMIA TEXHOIO-
rMYeCKHi KOHCepBaTU3M. DJTa 3aJada MOXeT ObITb pellieHa TOJbKO B
TOM Clly4yae, €ClIi ecTeCTBO3HaHHWeM OyJeT OTBEpPrHyTa CYIIECTBYIO-
mas MaeanucTUiecKkas, OCHOBaHHAs Ha IOCTyJIaTaX METOMOJOTHsS U
B3aMeH CcO37jaHa U NPUHITA HA BOOPYKEHHUE MaTephaIuCTHUeCcKas Me-
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TOJIONIOTHSI, OCHOBAHHAs HAa W3y4YCHUW peallbHbIX MPOIIECCOB MPUPO-
JTBL.

Takasi BO3MOXKHOCTb OTKPBIBAeTCs, €CIM CJIeI0BaTh TeM ke Iy-
TeM, KOTOPbIM €CTeCTBO3HAHME Pa3BUBAJIOCH paHee, 10 Havana 2010
BeKa.

B Hacrosinee BpeMsi B €CTECTBO3HAHMU CIIOXKHIIOCH TMOJIOKEHHUE,
TUTIOBOE JJI51 KaHyHa OYepeIHOW PEBOJIIOLMH.

K cepenmnne 60X rojoB no «JieMeHTAPHBIM YacTUIIAM» BElIeCTBA
ObUTM MOJTyYeHbl MHOTOYMCIICHHbIE CTATUCTHYECKHE NaHHbIe, W Te-
nepb HUKTO He TMPECTaBIsSeT JaxKe, CKOJIbKO TaKMX YaCTHL] MOIYyYeHO
— 200unm 2000,Bce 3aBUCHT OT criocoba cyerta.

XOTs 3TUX <BJIEMEHTApHBIX YaCTHIL MOTYYSHO MHOTO, UX CBOMCT-
Ba /10 CHX MOP HEMOHSTHBI, Y HUX HET Jake pa3MepoB, XOTs ecTh Mac-
ca, 3apsI U MarHUTHbI MOMeHT. VX CTpyKTypa HeW3BecTHa, U Jake
CNoco0 WX MOYYEHUs BbI3BIBACT COMHEHUS: Bellb B SJIpax aTOMOB, CO-
rnacHo Ilepuonuueckoii tabnuie MeHneneeBa, KpoMe NMPOTOHOB U
HEMTPOHOB HM4Ero OosblLIe HET, OTKYyJa K€ B3SJIMCh BCE 3TH HOBBIE
HEeYCTOHUMBBIC YacTHIIbI? He SBIAIOTCS U OHU MPOAYKTaMU pacrajia
sJiep aTOMOB, TIOMPOCTY TOBOPS, OCKOJIKAMHU, OTY4YEHHBIMU BO BpeMs
9KCMIEPUMEHTOB O COYJapeHHIO MPOTOHOB, HEHTPOHOB U JIEKTPOHOB
apyr ¢ apyromM? UTo HOBOro MOTYT JaTh HOBbIE SKCIIEPUMEHTBI U3 TOM
)K€ CepuH, ecl OHHU JaJyT elle HOBbIC YacTHIIbl, KOTOpbIe OKOHYA-
TEJILHO 3aIlyTatoT BCIO Npodsiemy?

Takum 00pazoM, HaJIMLIO KPU3HMC 3HAHUS, TOJOOHBIA TOMY, KOTO-
pble CYLIECTBOBAIM B MPOIILJIble BpeMeHa HaKaHyHe MpelbIIyIuX Qu-
3rdeckux peBolronnii. Ho Torna Bo3HMKaeT BOMpOC, HE CIeIyeT JIU U
ceifiuac, y4YuTBbIBas, YTO YHUCIO <OAJEMEHTApHBIX YacTHI» BeLlecTBa
BEJIUKO, YTO BCE OHU CIOCOOHBI MEPEXONUTb APYr B APYra, BOCIPH-
HATh ykazaHue B.M.JIeHuHa 0 TOM, 4YTO «3JIEKTPOH TaK K€ Heucuep-
naeM, Kak ¥ atoM, npupoja 6eckoneuna» [4,c. 277],kak npsamoe yka-
3aHWE K ACHCTBUIO W J[OMyCTUTb CYLIECTBOBaHWE elle Oonee <are-
MEHTAPHOW» YacTHIIbl, U3 KOTOPON COCTOSAT BCE TaK Ha3biBaeMbie
<«OJIeMEHTApHbIC YacTUIIBI» BEIIECTBAa, SABJISIOIUECS B JACHCTBUTENb-
HOCTH CJIOKHBIMH 00pa30BaHUSIMHU?



HakanyHne ouepeaHoii ¢pusnyeckoii peBoIOLUN 279

U3 toro obcrosrenbeTBa, YTO BCE <AJIEMEHTapHbIE YacTHLIbI» Be-
IIeCTBa CIOCOOHBI TpaHC(OPMHUPOBATBHCSA APYT B JIpyra, HYTO BaKyyM
CHOCOOEH «POKAATH» dJIEMEHTApPHbIE YacTULbI, €CJIM B HEM HMMEIOTCs
COOTBETCTBYIOLIME MOJs, MPIMO CJeIyeT, YTO W 3TH YacTHULbl, U BCe
MOJIsl B3aUMOJICUCTBHI, U caM BaKyyM COZepiKaT B cebe Hekuid oOuiuii
CTPOMTEIIbHBINA MaTepuall. A MOCKOJbKY I'pPaHMLbl BaKyyMa HUYEM He
JUMUATUPOBAHBI, TO 3TO 3HAYUT, YTO 3TOT CTPOMTENbHBIN Marepuan
3aroJiHsIeT BCe MHMPOBOE MpOCTpaHCTBO. CrenoBaTesibHO, Mbl BHOBb
BO3BpalaeMcs K MpelCTaBIeHUsIM O MUPOBO# (hu3mueckoii cpene, 00
a¢upe, CBOWCTBA KOTOPOTO JOJKHBI OBITH TeNepb He MOCTYJIMPOBAaHbI,
KakK 3To Jenanoch B 19 cronetuu, a TOYHO HaliieHbl U3 aHalIW3a BCel
COBOKYITHOCTH U3BECTHBIX MPUPOIHBIX (PaKTOB.

Hapo ckazare, uto mpenctaBnenus o0 3¢dupe kak cpene, 3amoi-
HAIOLIEl BCe MHUPOBOE MPOCTPAHCTBO, COIMPOBOXKIAINW BCE pa3BUTHE
€CTECTBO3HAHUA OT JPEBHEWLIMX BpeMEH A0 Hayajna XX CTOJEeTHSs.
®danec Munerckuii, [lemokpur, Anakcumannp, Hexaprt, U.HetoroH,
M.B.JIoMoHOCOB, JI.bosnpiman, B.Tomcon, M.®apaneii,
Jbx.K.MakcBemn, [Ix./bx. Tomcon, [[.M.Meunnenees, A.K.Tumupszes,
H.I1.KactepuH, coBerckuii akagemuk B.®D.MwutkeBud u MHOTHE Ipy-
rue yaesluid BHUMaHWe 3ToW mpobieme. MakcBessl BbIBE] CBOM 3Ha-
MEHHUTBIE ypaBHEHHs, OMMpasch Ha BUXpPEBble OBIKEHHUs dpHUpa Kak
uieanbHOM )uIKocTd. Y MenzeneeBa aup YUCIUICS B CaMOM mep-
BOW («HYJIEBOI») CTpOKE €ro Tabiuibl. ITa CTPOKa BMOCIEACTBUH HC-
yesJia U3 TabJIULIbI.

YKa3zaHHbIM aBTOpPaM HE yAajloCh CO31aTh CTPOMHYHO U HENpPOTH-
BOPEUMBYIO TeopHio 3¢pupa. CeroaHs 3T0 MOKHO OOBSICHUTH TEM, UTO
JOpeBHeHIIMe 3HaHMsl ObUIM MPOYHO YTpaueHbl, a HOBOE €CTECTBO3HA-
HHUE HEe MPOILLIO ellle HYKHBIX 3TaroB. paboThl MO 3JIEKTPOMAarHETU3MY
MOSIBUITUCH TOJIBKO B cepenuHe XIX cronmerus, «oneMeHTapHbIe YacTH-
UbD» OBUTM OTKPBITHI TOJIBKO K cepennHe XX Beka, ra3oBas MeXaHHKa,
KOTOpasi okazajlachb HEOOXOOUMOM [Jisl TaKOW TEOpHH, M ee BaKHBIN
paszen — Teopusi MOrPaHUYHOrO cJI0si ObITM MpopaboTaHbl TOJIBKO B
CBSI3M C CO3JaHMEM aBUaLMH, T.€. K cepenuHe XX crosetusd. Y nepe-
YHMCJIEHHBIX aBTOPOB MPOCTO He ObUIO MOJ PYKOil HE00XO0AWMOro Ma-
Tepuaia, 4YTo MPHUBEIO UX K CEPUM OLIMOOK B MX MOAENSX, TMIIOTe3aX
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U Teopusx sdupa. A KOraa, HaKOHell, BeCh HEOOXOAMMBIH MaTepual
MOSIBUJICS, B HAYYHOM CO3HAHWUM OKperia MbICIb O TOM, UYTO 3UpOM
3aHUMaThbCsl He Halo, motoMmy uto CrienuasibHas TeOpUst OTHOCHTENb-
HOCTM DHHIITEHA ero OTBeprJa.

CerojiHsg Ha OCHOBE 3HaHUi, TOOBITHIX ecTeCTBO3HaHUEM Yxke B 20
CTOJIETUM B Tpoliecce MPOBEACHUS Pa3IUUHbIX SKCMIEPUMEHTOB, MOXK-
HO MOAOWTH K JFO0OW CTPYKType BelIecTBa U K JIIOOBIM (hPU3NYECKUM
SIBJICHUSIM C TIO3UIIMI HAJIMYKS B HUX BHYTPEHHUX JIBUXKCHUH MaTepuH,
HaJM4Msl MEXaHU3MOB, O1arofapsi KOTOPbIM 3THU CTPYKTYPbI U SBJICHUS
CYLIECTBYIOT, U 3TO OTKPBIBAET Kaue€CTBEHHO HOBbIE TOPU3OHTHI. Of-
HaKO sl 3TOr0 HY>KHA COBCEM HHas METONOJIOTHS, YeM Ta, KoTopas
CEeroJlHsI UMeeTCsl B COBPEMEHHOM TeopeThdeckoi Gu3nke, HyKeH Ju-
HaMMYECKHU MOJXO0J, MpeAnoaraliui Halu4uue y JIo0oro mMaTepu-
anbHOrO 00pa3oBaHUs BHYTPEHHEW CTPYKTYpbI, T.€. HaJIMUUe YacTel u
WX B3aUMOCBS3ell — BHYTPEHHEr0 MEeXaHU3Ma.

Ho, Moxet ObITh, B HacTOslllee BpeMsi B HayKe HE CO3J[aHO Mpe/l-
MOCBIIOK I MoJoOHOro nepexoaa? Oka3piBaeTcs, YTO TaKKUe Mpearno-
CBIJIKHM CYIIECTBYIOT, M MX BIOJIHE JOCTATOYHO JJISl TOTO, YTOOBI TaKOH
nepexo/1 BriayOob MaTepUK COBEPIIUTb.

U3 toro daxta, 4TO Ha BCEX YPOBHSIX MEPApXWUUECKOW opraHuza-
UMM MaTepUu JEUCTBYIOT OJIHU U Te e (PU3NUSCKHE 3aKOHBI, BbITEKa-
eT, UTO cpeja, 3aroJHsIoIas Bce MUPOBOE MPOCTPAHCTBO, JIOJKHA
ompeneNaTbCcs Kak oOblYHas cpena, oOnagarolas BCEMH CBOWCTBaMH
OOBIYHBIX MaKpocpes.

To, 4TO B MUPOBOM MPOCTPAHCTBE €CTh Hekas (usnveckas cpena,
HEMOCPE/ICTBEHHO BBITEKAaeT W M3 TOro (hakra, 4To B MUPOBOM MpO-
CTpaHCTBE PaclpOCTPaHSIOTCs CUJIOBbIE Moiisi B3aumoneicTeuii. [lyc-
TO€ XK€ MPOCTPAHCTBO HE MOXET SIBIATHCS apeHOi Kakux Obl TO HH
OBIJIO B3aUMOIEHCTBUH.

[Tockonbky BbIOMpATh MPUXOAUTCS U3 OOBIYHBIX CPel, TO Ha POJib
TaKOM cpeibl MOTYT MPETEHI0BATh JIMLIb TBEPAOE TeJO, )KUAKOCTh UIIH
ra3. Comocrapisis UX CBOWCTBA C pealibHBIM MUPOM, MOXKHO BHJIETh,
YTO HU TBEPIIOE TeJO, HU JKUJIKOCTb HE MOTYT OBITh TAKOBBIMH, TO-
CKOJIbKY B TBEpPAOM Tejle He MOTYT CYLIECTBOBATh MEpeMELLEeHUs Tell
0e3 3aMeTHBIX MOTEPb, a KUJAKOCTh JIOJDKHA COOMPAThCS B HEBECOMO-
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cTi B wwapbl. M1 B TBepAOM Tene, W B XKHUIKOCTHU OyAyT AMCIOKALMU
WK MPOMEXKYTKH Mexxay mapamu. OcraeTcs ra3, KOTOpblid €CTeCTBEH-
HBbIM O0pa3oM 3alojiHsEeT BCE MHUPOBOE MPOCTPAHCTBO, MOKET obia-
JaTh 3HaYUTENbHOM BHYTPEHHEH 3HEprueil U MpHu 5TOM OKa3bIBaTh Ma-
JI0€ COTPOTHUBIICHNE ABMKeHHIO Teul. [ToaToMy a¢up — mupoBas cpena
—9TO ras, MpUYEeM ras peajbHblii, T.€. BI3KUI U CxUMaeMblid. Moneky-
ay 3¢dupa crienyeT Ha3BaTh «a’ Mep» (He UMEIOLIHMI Mepbl), TMOCKOJIBKY
MMEHHO Tak ee Ha3biBasl JleMOKpUT

CeromHs y>ke pa3paboTaHbl OCHOBBI TEOPHH, OMHCHIBAIOMIEH OC-
HOBHBIE CBOICTBa d(Hpa U 00pa30BaHHBIX U3 HErO CTPYKTYP, 3Ta T€O-
pus MOJTy4YriIa Ha3BaHHe <d(upoIuHamMuKa» [7].

O¢upoarHaMruka HUYEro He TOCTyJupyeT. B ee ocHOBe jexuT
npeAcTaBieHre O BceoOUMX (PU3NUECKUX UHBAPUAHTAX — KaTeropusx,
HAJIMYECTBYIOLIMX BO BCeX Tejax, SBIEHMSIX M mpoleccax. Takumu
UHBAPUAHMAMU OKA3AIUCH MAMEPUA, NPOCMPAHCMEO, 6PEMA U  UX
COBOKYRHOCHb — 08UMICEHUE.

3a KOpPOTKOE BpeMsi CBOEro CyLIECTBOBaHHS 3(QHUPOAMHAMHKA J10-
Ounach OlyTUMBIX pe3ysabTaToB. [Ipexne Bcero, ynanock noka3aTh
NPaBOMEPHOCTh PACcNpOCTPaHEHUSI Ha 3(HUpP BCEX 3aKOHOB OOBIYHOMN
ra3oBOi MEXaHWKH, W 3TO cpa3y MpeAoCTaBWUIIO B €€ paclopsKeHHe
HEOOXOOUMBI MaTeMaTHUECKHil armapar U pe3yJibTaTbl MHOTOYHC-
JICHHBIX 3KCMEPUMEHTOB MO MMIpO- U ra30Bol MexaHuke. Ha »1oii oc-
HOBE YJaJloCh:

— OMpenenuTh napameTpbl dgupa Kak ra30BOH Cpelbl B OKOJIO3eM-
HOM TMPOCTPaHCTBE — IUIOTHOCTh, AABJICHUE, SHEProCcOAePKAHUE U PSI
JPYTUX, MapameTpbl avepa — MOJIeKyJIbl 3¢upa — pa3mMepsl, Macca, Te-
TJI0Basi CKOPOCTh, IJIMHA CBOOOAHOTO Mpobera, KOJTMYECTBO B eIMHHLIE
o0beMa,

— BBUICHUTb CTPYKTYPbl OCHOBHBIX YCTOHUMBBIX MMKpPOUYACTHL]
MpPOTOHA, HEWTPOHA, 3JIEKTPOHA, MO3UTPOHA, POTOHA,

— BBIABUTH (PU3UUECKYIO CYLIHOCTb CHJIOBBIX TMOJel B3auMo-
JEHCTBUII — CWJIBHOTO M cnaboro SAEpHbIX, IEKTPOMATHUTHOIO U
IPaBUTALMOHHOIO M OTKPbITh HOBBIM BU/ B3aUMOJEHCTBUS — XEMOAM-
HaMUYECKUI;
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— pa3pellnTb KOCMOJIOTMYECKHE MapaJoKChl — TEpPMOAWHAMU-
YECKUH, ONTHYECKUI W TPaBUTALMOHHBIM B paMKax €BKJIMAOBA MpO-
CTpaHcTBa M OeckoHeuHOH BeeneHHol,

— onpeAenuTh YPUPOIMHAMUYECKUE CTPYKTYPbl OCHOBHBIX THIIOB
rajlakTHK, BKJTIFOUasl CIIMpaibHbIe U IBOWHBIE, BIIEPBbIE cO3/1aTh (PyHK-
MOHAJIBHYIO KJIACCU(HUKALIMIO TalaKTHK;

— pa3peluuTb OCHOBHbIE MapagoKkchl CONTHEUHON CUCTEMBI — HECO-
OTBETCTBHE OTHOLIEHWH OpPOWUTATbLHOrO MOMEHTa M pachpeaeseHus
Macc, MPOUCXOKACHUS KOMET, UX CTPYKTYPBI U MPOUCXOKIEHUS Me-
TEOPUTOB, ITPOUCXOKIAEHUE U CTPYKTYPY COIHEUHBIX IATEH;

— BBISIBUTH (przMYecKre MPUUMHBI pacliupeHus 3eMid, NPUUMHbI
BYJIKAHMU3Ma U 3eMIICTPSICeHHMH, MPUYMHY TeOMIHOH (opmbl 3emi,
MPUYMHBl BO3HUKHOBEHUS U MPUPOAY TI€ONaTOTEHHBbIX W3JIy4eHHUN
3emiwy,

— BBISIBUTBb CTPYKTYpY 3JIEKTPHUUYECKOTO, MArHUTHOTO U TpaBUTa-
LIMOHHOTO TMOJIEH W MPENIIOKUTh HEKOTOPBIE YTOUHEHUS X OMUCAHMS;

— [IOCTABUTb U MPOBECTU Pl IKCIIEPUMEHTOB!

no >(upHOMY BeTpy, MOATBEPAMBIIME Pe3ybTaThl padoT mocie-
noatensi MalikenbcoHa npodeccopa KeiicoBckoi MIKOMbI MPUKIa-
Hoii Hayku J.K.Musepa [8];

N0 HEeHTpaJIM3aly reonaToreHHbIX u3my4eHuii 3emiu [9];

MO0 YTOYHEHHIO 3JIEKTPOMArHUTHBIX W 3JIEKTPOJUHAMHYECKUX 3a-
Bucumoctei [10],

a TaK)Ke BBINOIHUTH sl JAPYTMX TEOPETUYECKUX, PACUETHBIX U
SKCMEPUMEHTANIbHBIX PadoT M MPEUIOKUTE PsA HOBBIX HaNpaBJICHUH
B €CTECTBO3HAHUH, M0 KOTOPBIM 11€J1€CO00pa3HO Pa3BePHYTh LIMPOKHE
WCCIIEI0BAHUS.

O¢duponrHamMMKka AEMOHCTPUPYET MOJIOKEHHUE, YTO «HET HHUYero
OoJlee MIPUKIIAAHOTO, YeM Xopolas Teopus». B adpuponrnamuke sBHO
HaMEUaeTcsl MePEeXo] OT TEOPUU K MPAKTUKE UCIIOJIb30BAHMS KAayecT-
BEHHO HOBBIX TEXHOJIOTUIA.

D¢upoarHaMUKy HM B KOEM CIllydae Helb3sl CUMTaTh 3aBEpIUCH-
HOW. B KOHIle KOHIIOB, 3TO BCEro JMIIL MOJENb MUPO3JaHus, U, Kak
BCSKasi MOJEJIb, OHA JOJDKHA HENPEPBIBHO PaCILUIMPATLCS, JOMOIHATh-
Csl M yTOYHATBCS, M B 3TOM OTHOIISHHH Tepes OyayIuMU UcClIeaoBa-
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TEeNSIMA BO3HMKAeT He0O0O3pHUMBIil OKeaH MCCIIeIOBaHUN B CaMbIX pa3-
HBIX 00J1aCTSIX €CTeCTBO3HAHMS.

B oTHoweHNM ceronHsAIIHMX opULMATBHBIX HarpaBieHUH (uzu-
KU 1ocjeoBaresnu 3(QUpoJUHAMUKY 3aHUMAIOT MPOCTYIO MO3ULIUI0 —
HE BCTYNaTb C HUMU B JUCKYCCHIO, TIOCKOJIBKY AMCKYTHPOBaTh HE O
yeM. Bce 3TH «ipu3HaHHbIe MMPOBOM HayKOW» HanmpaBJeHUs NpeKpa-
TAT CBOE CYLIECTBOBAaHHUE €CTECTBEHHBIM 00pa3oM, KaK MOJHOCTHIO
OecIuIoiHbIe U HUKOMY HE HYJKHbIE, [I03TOMY M TPaTUTh HA HUX CHUJIbI
HET HHUKakKoro cmeicna. To ke Kacaercsi W MOMBITOK OObEeIMHEHUS
HayKky ¥ penurui. Hukakux nogoOHbeIX 0O beIMHEHNH ObITh HE MOXKET,
W BCSKHI, MBITAIOMIMICS 3TO CAENaTh U Jake KaK-TO 0OOCHOBaTh, Ha
caMoM [ieJie SIBJIIeTCS JKSYUEHBIM U MTPSIMbIM BParoM HayKH.

Cama xe 3pHUpoAMHAMUKA MpefonpelesieHa UCTOPUUYECKH, I10-
CKOJIPKY 3TO €CTb BCEro JIMIIb OYEepeIHON 3Tall Mepexoia Ha cie-
OYIOUMHA T1yOWHHBIA HMepapXUuecKUil ypOBeHb OpraHu3alMy Mare-
pHH, ¥ B 3TOM IUIaHE €l albTepHATHBBI MOKa HeT. DPpHUpoaANHAMHUKA
y’K€ CerogHsi MOXeT OKa3aTb METOAOJIOTMYECKYIO IOMOLIb BCEM, Y
KOTO BO3HHMKJIM NPOOJIeMbl B (PU3MKE M MPUMBIKAIOIIMM K Heil obnac-
TSIM 3HaHUWi, HO pelieHre 00 STOM OHM JIOJDKHBI IPUHUMATh CaMH.

Boixon u3 Tynuka, B KOTOpBIi CeroiHsIIHAS TeopeTuyeckas (u-
3MKa 3aBejla eCTeCTBO3HAHME, 3aK/II0YAeTCsl B TOM, UYTOObl BEPHYThCS
Ha MaTepUATMCTUYECKUH MyTb Pa3BUTHSI HAYKH, yUeCTb OMBIT Pa3BU-
TUS ecTecTBO3HaHUS 1910 cTOeTHs, MOHATh, YTO <OJEKTPOH TaK JKe
HeucuyeprnaeM, Kak U aToM», U 3TO OTKPbIBAET Mepe] HayKoW MPUHLIN-
MUaJbHO HOBbIE OoraTeniire BO3MOKHOCTH.

Takum obpazom, ecTecTBO3HaHHWE HAXOJWTCS HAKaHyHE WiecHmoil
pesonwyuu, KOTopas AacT TOTYOK HOBOMY, HCK/IFOUUTEIBHO MOLL-
HOMY ero pa3BuTHIO. CerofHs MOXHO TOJIBKO raJilaTh O Te€X CJIECTBH-
41X, K KOTOpbIM TNpHBeNeT 3Ta peBotouus. [IpeanonoxurensHo 31O
MOKET OBbITb MOJIHOE PEeLIEeHHUE SHEPreTUUeCcKOl, pecypcHOM U 3K0JI0-
ruyeckod mpoOsieM, a BO3MOXKHO, U 3APaBOOXPAHEHHS U MHOTOro
Jpyroro.

Crnenyer OTMETHUTh, YTO, KaK U MPHU BCEX MPEAbIAYIIUX PEBOJIIO-
LMSAX €CTeCTBO3HAHUs, OUepeHOH 11ecTOl nepexoa Ha HOBBIH uepap-
XMYECKUI1 YPOBEHb OpraHW3allii MaTepur TpeOyeT peBH3MH OCHOB
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CYIIECTBYIOILIETO €CTEeCTBO3HAHUS, COXPAaHEHHs BCEro TOTO, YTO CO-
OTBETCTBYET HOBBIM 3aJja4yaM, U OTKa3a OT TOTO, UTO SBJISIETCS HaHOC-
HbIM, MCKYCCTBEHHBIM, HE COOTBETCTBYIOUIUM peajibHON MpUpoae
(buzHUecKUX SBIICHUIA.

Buoieoowt

1. OcHOBHBIM HampaBjiCeHUEM pPa3BUTHs €CTECTBO3HAHMS BCeria
SBISATIOCH yrilyOneHue B Mareputo. [lepexon Ha cremyromuid Mo rivy-
OMHe MepapXM4YecKUil YpOBEHb OpraHM3allid MaTepHUu ecTh (U3MUe-
CKasl PeBOJIFOLIMS, Jalolasi He TOJIbKO HOBbIC 3HAHHS, HO U OTKPHI-
BaroIasi HOBbIE 00JIACTH HAYKW M HOBBIE TEXHOJIOTHH.

2. K koHny 2010 cToyieTvs MOJHOCTBIO CO3pelia CUTYalus JJis
nepexojia Ha OuYepeTHON HOBBIM TNTyOMHHBIH ypOBEHb OpraHU3aly
MaTepuH, T.e. Ha Mepexo] K CTPOUTEIbHOMY MaTepualty 3JIeMeHTap-
HBIX YacTHLl — K 3Py, MUPOBOH cpezie, 3aloIHSOel Bce MUPOBOE
NPOCTPAHCTBO U SIBJISFOLIEHCS] CTPOMTEIILHBIM MaTepUaioM s BeeX
BUJIOB BellleCTBA M CHJIOBBIX MoJieil B3aumoneiicTeuii. Ho aToT nepe-
XO/1 ICKYCCTBEHHO 3aJepykaH YCTaHOBKaMH O(UIMAIBHOM HAayKH, 3a-
npelaoLiell pa3padaTbiBaTh HaNpaBJICHHs, CBI3aHHbBIC C UCCIIEA0BA-
HUSAMUA 3¢upa — PU3MYECKOi cpenbl, 3aloHSIIOWEH Bce MHPOBOE
MIPOCTPAHCTBO U SIBJISIOLIECHCS CTPOUTEIBHBIM MaTepHajioM Ul BCeX
BUJIOB BELIECTBA U CHUJIOBBIX TMOJIEN B3aUMOIEHCTBHI.

3. B Hacrosiiiee BpeMsi Ha 6a3e MaTepUaTMCTHYECKOW METOI0JI0-
I'MU CO3/laHa HOBast 001acTh TeopeTHYeCKOl PU3NKKN —3pupoanHamu-
Ka, omnpenenuBinas (U3UYECKYI0 ra3onogo0HYI0 CyIHOCTh 3(dupa,
ero mnapaMeTpbl B OKOJO3€MHOM TPOCTPAHCTBE, OCHOBHBIC (OPMbI
JBIKCHUS W psill ApYrUX. DPUpOAMHAMUKA BbILLIA U3 00JIacTh abCT-
pakTHOro (uocodcTBOBaHUS W Tepeluia B 00NacTh KOHKPETHOTO
MOZIETMPOBaHUs (PU3NUECKUX MPOLIECCOB, KOHKPETHBIX pPacueToOB MU
CO3/IaHUsI KOHKPETHBIX TEXHOJIOTWii. 3a Heil Oyayiiee.
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3aknoyeHue. Hayka n mxeHayka

Kawnra B.W.Jlennna «Matepuaiusm v SMITAPHUOKPUTULIMZM> ObLTa
CBOEBPEMEHHBIM MpeaynpexaeHueM GU3uKam O TOM, YTO UMEHHO MO-
JKET MOJyUUTHCS, €CIM MATH 3MITUPUOKPUTHUECKUM MyTEM Pa3BUTH.
Ora pabota B.U.JlennHa Obuta BBefieHa Kak o0s3aTelibHas TS U3yye-
HUSI BO BCEX MHCTUTYTaX M YHUBEPCUTETaX CTpaHbl. Takum o0pazom, ¢
Hell 3HaKOMBbI BCe, KTO UMEET Bbicliee 00pa3oBaHUe, U y>Ke, BHE BCS-
KOTO COMHEHHMsI, 3HAKOMBI Bce (M3MKHU-TEOPETHKH U HE TOJbKO B Ha-
uield cTpaHe, HO M BO BCeM MHUpe. 3HaIOT KHUTY, KOHEUHO, Bce (uIo-
codsl, paboTatonire B obnactu GpuiiocoGun ecTeCTBEHHBIX HAYK.

Kazasock Obl, 4TO MpH TaKOM MaccOBOM O3HAKOMJICHHUH CO CTOJIb
riyOokoit ¢punocodekoii paboTol 0OIHOTO M3 BBIAAIOLIMXCS MBICITUTE-
Jieil COBpeMEHHOCTH, MaTephalucTa-AuajieKTHKa, Bce Te, KTO pasfe-
JseT 9Ty TOYKY 3peHMs, Ja elle ccbulaeTcs Ha camy paboTy
B.W.JlennHa, nomkHbl ObI U ClIEOBATh €ro MPeayNnpexKIeHUsIM U COo-
BetaM. OkasbiBaeTcs, HUuUero mnonodOHoro! Msyuenue uaer camo mno
ce0e, UUTATHI MPUBOAATCS caMu Mo cebe, a peabHas KU3Hb B obJac-
TH pa3paboTok (HU3NUeCKol Teopruu —cama 1o cede!

ODU3HKU-TEOPETUKM HE BHAAM npenynpexaeHuto B.M.JIeHuHa.
OHu caenany U3 TEOPUM OTHOCUTENLHOCTH DUHIITEHHA PoX pesu-
vy, a naneine (M ceifuac eie) TPETUPYIOT BCSIKOro, KTO OCMEHBa-
eTCsl Ha Hee TIOCATHYTh. A coBceM HenaBHO B Poccuu B pamkax Poc-
CHiickoll akameMuM Hayk Obuia cozgaHa Komuccus mo ymkeHayke
non pakruueckum pykorojgicTBoM B.JL.I'mH30ypra, Heine Jlaypeara
Hobenerckoii mpemun, koTopas B3sja Ha ce0sl CMENOCTh CYyJIUTh O
TOM, YTO Hay4dHO, a 4YTO He HayuyHo. Y 3Toii Komuccuu riaBHbIM
KpUTEPUEM HAYYHOCTH BBICTYMAaeT COOTBETCTBHE HOBBIX TEOPHM
MOCTy/1aTaM TEOPHUH OTHOCHUTEIbHOCTH M KBaHTOBOW MEXaHWKH, HO
OHa BMOJIHE TEPHIMMO OTHOCHUTCS K HMOEsIM OOBEOUHEHUs] HAyKU U
peNurum. ..

CoBpemeHHas (u3nueckas TeOpHs M «yudeHbIe», 3a HEeH CTos-
uyie, MOrps3iid B WACANIU3ME, U 3TO JOCTOMHO coxkaneHus. Eine
Oosnblie JOCTOWHO COXaleHUs TaKkKe U TO, UTo (uiiocodsl, crienua-
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JM3upyolecs B 001acT GUiIocopun ecTecTBO3HAHUS U eCTecT-
BEHHBIX HayK, BKJIOYass M (U3MUYECKYIO TEOpHIO, BCTAIM Ha MyThb
OMpaBlaHKs Takoro noyioskeHus. OHU OOBSABIAIOT TEOPUIO OTHOCH-
TETbHOCTH M KBAaHTOBYIO MEXAHHWKY MOCIEIHUM JOCTHKEHUEM Ma-
TEePUAIMCTUYECKOH MBICIIM, TOTOBBI coracutbesl ¢ «bonbmnm
B3pbIBOM», Hauanom BceneHHOM, M3rHaTh U3 Te€OpUd MaTepualib-
HBI HOCHUTENIb SHEPTHH, TOTOBBI MPU3HATh, YTO 3HEPrusl U Macca —
3TO OJHO M TO XK€ W T. M., JIMIIb Obl YrOOUTH I'OCHOACTBYIOLIEH
UJIeATUCTHYECKOM IIKOJIe (PM3MKOB-TEOPETHKOB.

OtOpocsl  pomoB  (GM3MKH, O KOTOPBIX Mpeayrnpexaan
B.W.JlenuH, pacupenu NbILHBIM LBETOM, 3acjIOHMB CcO0OH camy
¢usuky. [Tostomy Brniepenn Gosbinas Oopbda 3a BOCCTaHOBIICHHE
No3ULIMi MaTtepuanu3Ma B (pusnueckoit Teopur. OgHAKO, HECMOTPS
Ha TO, YTO LIKOJBI COBPEMEHHOW (PM3NUECKOW TEOPUH — 3TO MHUPO-
Bbl€ LIKOJIbI, M TO, YTO OHM OCHALIEHbl MHCTUTYTaMH W HarpasJie-
HUSAMH, YUUTEJIIMA M YYeHUKaMH, XOpoLIo (PMHAHCHPOBAHBI U MPH-
3HaHbl OOLIECTBEHHOCTBIO, 3TH LIKOJBI 0oOpeueHbl Ha Tubens. M6o
HeJb3s1 O€CKOHEYHO KUTh 0OMaHOM M BHUTaTh B abctpakumsx. Ilo-
Oena MaTepuanusma B GU3MKe HEU30ekKHa, M OHA HE 3a TOpaMH.

CerofiHs niepes1 €CTECTBO3ZHAHUEM CTOST TPU 3aJayu:

1. Co3nanue coBpeMEeHHON MaTepHaTUCTUYECKON METOI0JI0TMH
pasBUTHSI HAyKH, OCHOBaHHOW Ha MOJOXKEHUM DHresbca U JleHuHa,
YTO B MUPE HET HUYEro, KpoMe ABMXKYIIEHCS MaTepuH;

2. PeBu3us Bcero JOCTUTHYTOIO €CTECTBO3HAHMEM C LIEJIBIO OT-
JeJIeHUs peanbHbIX JOCTHKEHUH OT BBIMBICIIOB U MPEAB3SATOCTH.

3. TloHnmMaHMe BHYTpeHHEH CTPYKTYypbl BCEX MaTepHabHBIX
MEXaHU3MOB 00pa30BaHMil ¥ BHYTPEHHUX MEXaHU3MOB BceX (U3M-
YECKHUX SIBJICHUM.

Ha panHoM 3Tame 3TO AOCTHXKMMO MyTeM Nepexoja Ha ciie-
OYIOUIMKA 3a 3JeMEeHTapHbIMH YacTHLAMM BelIEeCTBa IIyOWHHBIM
YPOBEHb OpraHu3alvu MaTepuu — K 3¢upy — ¢usuueckoii cpene,
3aITOJIHAIOLLEN BCE MHPOBOE NPOCTPAHCTBO, SIBIIAIOLICHCA CTPOU-
TEJIbHBIM MaTepualioM AJISl BCeX BUAOB BELLECTBA, JBMKEHHUS KOTO-
pO#M COCTaBJIAIOT CYLIHOCTb BCEX BHUJOB CWJIOBBIX TMOJIEH W MOJEH
B3aMMOJICHCTBUH.
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