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6 Beenenne

BBeneHue

B mae 1909 r. poimmwia B cBer knnra B.M.Jlenuna «Marepuamism n
SMOHpHOKpUTHLM3M  [1]. Pasbopy 5ToH MIMPOKO M3BECTHOIH paGoTEl
NOCBALICHA OOWINpHAs JHTepaTypa. HamomMHHM HEKOTOpBIE I00XeHHS,
BbICKa3aHHble 1 o6oc1oBanHble B.M.JlennHeIM B 9T0ii pabore.

B konue 19-ro — mnavage 20-ro BB. B eCTECTBO3HAHMH Hayaiach
NO/UIHHHAA  peBOMOUMA: ObLIM  OTKPHITHI peHTreHoBckue Jiyuu (1885),
ABJICHHE PaHOaKTUBHOCTH (1896), amextpon (1987), panumit (1898) u muoroe
apyroc.  Passutne  Hayku  nokasano  OIDaHMYEHHBIA  XapaKTep
CYLIECTBOBaBWEH 0 TeX MOp (M3HUECKOW KapTUHBI Mupa. Hagancs
NEPECMOTP UECTIOTO PAAa MOHATHH, BEIpabOTaHHBIX MPEeXHEH KaccHuecKoH
(usnkoH, mpencraBuTenH KOTOPOH, Kak NpaBWIO, CTOSANM HA HO3MLUSX
CTHXMIHOTO, HEOCO3HAHHOIO, 4YacTO METa()U3NYECKOrO0 MaTepuaniu3Ma, ¢
TOYKH 3PEHHA KOTOPOr0 HOBBIE (DM3MYECKWE OTKPHITHA  Ka3aauch
HeoObsAcHUMBIMK. KilaccHueckass Qu3MKa ncxoamna u3 MeTadH3HUECKOro
OTOX/ECTBICHHS MaTEPHH KaK (HUIOCOPCKOH KaTEeTOPIH C OIpeneIeHHBIMH
npectasieHusMu 06 ee cTpoernu. Koraa xe 3T NpeACcTaBIeH!s KOPEHHBIM
00pasoM CTai MEHATHCH, (PUAOCOPBI-MIEANNCTEl, a TAKKE OTACIbHBIE
(M3HKH CTamM roBOPHTE 00 «MCYE3HOBEHMM» MaTepHH, CTATM J0Ka3bIBaTh
«CCOCTOATENLHOCTRY MAaTEpHAIN3Ma, OTPULATH OOBEKTHBHOE 3HAYEHHE
HayYHblX TEOpPHi, yCMaTpUBATh Lieflb HAYKH ML B ONMMCAHUM SBICHHH H
T.I.

B.M.JlenuH  ykaspiBajl, 4T0  BO3MOXHOCTH  HAEATHCTHYECKOTO
TOJKOBAHNA HAYYHBIX OTKPBITHH COJEPXHTCA YXKe B CAMOM mpouecce
I03HAHHSL OOBEKTHBHOH PEAbHOCTH, MOPOXIAETCS CAMHM [POTPECCOM
HayKH.

ITpoHukHOBeHHe B TIayOHMHBL aTOMa, TOIBITKY  BBLUCHHTL  €ro
3JEMEHTAPHBIC COCTABISIOINE YacTH NPHBEIM K YCHICHHIO PO
MaTeMaTHKH B Pa3BHTHH (U3HYECKUX 3HAHHK, 4TO caMo no cebe ObLIO
HOJIOXKHUTENBHBIM - ABJIeHHeM. OIHAKO MaTeMaru3alus (GH3HKW, a TaxKe
HEMONHOTA, OTHOCHTENBHOCTb HAlIMX 3HAaHHH B MEPHOL KOPEHHOTO
M3MEHEHHA (QU3NYECKOH KapTMHBI MHpa CrocoOCTBOBAIH BO3HHKHOBEHHIO
KpH3uca  (U3HKA W SABUINCh  THOCEONOTHYECKHMH  MCTOYHHKAMW
«(hn3uyeckoroy» naeamima.

B ycioBMsX KPH3HCHOM CHTyauMH B (JH3MKe HAcamICTHYECKas
(Guiocodus caenana nonsITKy BHITECHHTH MATEPHAIM3M H3 €CTECTBO3HAHNA,
HaBAaTh (H3MKE CBOE IHOCEONOTHYECKOe OODBACHEHHE HOBBIX OTKPBITHIA,
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ppuMHpHTh Hayky M pemaruio. [lo obpasnomy Beipaxchuio B.M.Jlennna
«...HOBad (M3MKA CBUXHYJNAch B WIEAIM3M, IJABHBIM 00pa3soM, HMEHHO
110TOMY, 4TO (PU3UKH HE 3HAIH JHAJIEKTHKH).

Co BpeMEHH BBIXOIA B CBET JIEHMICKOTO TPyAa NPONUIO CTO A€T. 3a 3TO
BpeMs peBOMOIMA B (hu3uke Havama 20-ro B. yKpemuia CBOHM MO3MLMH:
NOSABWIMCH HOBble OOJACTH HaykW, [aBLIME CaMmble pa3HOOOpasHble
TEOpPETHYECKME M NPHKIajHele  pesynbTarhl.  OIHAKO  MOXKHO
KOHCTaTHPOBaTh, YTO B 0ONACTH (pU3NYeCcKOH (PuIocopuu He TONBKO He
mpousouieN CABMI B CTOPOHYy Marepuanusma, HO, Haobopot, B
TEOPETHYECKOH (PU3MKE TOBCEMECTHO YCTAHOBHJIACH MWIEAIMCTHYECKAS
(unocodus 1 BHITEKAIOUIAs U3 HEE NIEATUCTHYECKAS METOAONOTHS. FIMenHo
3TOMY OGCTOATENBCTBY Hayka o0sf3aHa CMadoM B HapallMBaHUH HOBBIX
JNOCTWOXKEHMIT B MOCNEAHHE NECATWIETHS, YTO HEMOCPEACTBEHHO MPHBEIO K
yTpate TeopeTH4ecKoi (pM3MKOH Beaylledl Pou 10 OTHOUIEHHIO K MPAKTHKE.
dusndeckas TeOpUs OKasanach HeCHOCOOHOM, M 3Ta HECNOCOOHOCTH BCe
yCHIMBAeTCsl, OKa3aTh JAEHCTBEHHYIO TIOMOIUb TPAKTHKE B PELICHHH
BO3HHUKIIMX HOBBIX HEOTJIOKHBIX 3a[ay, KOTOpbIe BLIABMHYJA XM3Hb. M 3TO
HE C/y4aiHO, TaK KaK TEOPETHYECKUE M3BICKAHMS, IPOBOIMMBIE (DH3MKaMU-
TeopeTHKaMH, Bce OONbiIE OTPBIBAIOTCA OT JACHCTBUTENILHOCTH, NIPHYEM caM
3TOT OTPHIB CTANl MOYHTAThCS 38 HEKOTOPYIO 100J1€CTh, HAYUHYIO CMEJIOCTb.
Llenpto ¢usuku 65110 0OBABAEHO CO3gaHME «OE3yMHBIX MIEH», T. €. HIEH,
MaKCUMa/bHO OTOPBAHHBIX OT peanbHOCTH, a TIeHepajbHOi 3ajayed
0OBABIEHO HE NO3HAHME 3aKOHOB M YCTPOMCTBa IIPUPOAEL, a coznanne TBO -
teopun Beimkoro O6veauHenus, T. €. (OPMaObHOro (maxke HC
CYLIHOCTHOr0) 06beIMHEHHS B €AMHONH TEOPHH YeThipeX (yHNaMCHTANLHBIX
B3aUMOIEHCTBUH — CHIBLHOIO M CIaboro sAepHbIX, 3JACKTPOMAarHUTHOTO H
rpaBuTanonsoro. dusnka (pakTMyecku NpeBpaTWIach B HEKHi pasien
MaTeMaTHKH, CBOOOJHO OIMEpPHPYIOLUMH abCTPAKTHBIMHU TOHATHAMH —
MHOX€ECTBCHHOCTBY Pa3MEPHOCTEH MpPOCTPAHCTBA, MHOXXECTBEHHOCTBIO
pa3MepHocTeli BpEMEHH, MHOXXECTBEHHOCTBIO BceneHHEBIX, BCEBO3MOXKHBBIMHU
«KPHUBH3HAMM» M «AUCKPETHOCTAMHU» MpPOCTPAHCTBA M BPEMEHH U MHOTMMHU
JPYTHMMH, HC MIMEIOUIMMH HHKAKOTO OTHOIICHUS HH K peallbHOH NMpHpoae, HA
K AMaJIEKTUYECKOMY MaTepUanu3My.

Yro ke NOCHYXWI0 (PHIOCOPCKOH NPUYMHOH TaKOro MOJOXKeHUS?
CeroiHs MOXKHO VIBEPXKIATh, YTO KPU3UC (PM3MKH HE NMPEKpaTUICS B Hayaile
XX cronerus, a ObUI NMPOAO/DKEH Ha TOM e OCHOBE — JOTMAaTHYHOCTH
NIOJIOKEHUH M TpOAOJDKaeTcs ceifyac. DTO Bce OAMH M TOT K€ KPH3MHC,
CBSI3aHHBIA C BHEAPUBILUMCS B HEE MIEaTH3MOM



8 BBeaenne

du3nka (eTHIIM3HPOBaTa HECKONBKO «XOPOILO M3YYEHHBIX» «3aKOHOB»
IIPHPOABl M CTAHOBMIACh B TYNMK BCAKMH pa3, KOT/Ia 3TH «3aKOHBD)
NPUBOAMAY K SBHBIM HECOOOPa3HOCTAM WM, KaK WX MPHUHATO Ha3bIBATH,
napajgokcam. OHa He cTaBmia mepen coboii 3ajayM MOHATH BHYTPEHHIOIO
CyWHOCTs (PM3MYECKHX sABJIEHMH, a OrpaHHuYyuBanach BHELIHUM HX
omucaHueM, (eHomeHonorueil. OHa He craBHja meped coboit 3azaun
BBISCHCHHUS. CTPYKTYp MaTe€PHHM Ha IMyGHHHBIX YPOBHSAX OpraHM3auluy. OTO
Hen30eXHO BeJIO K MOBEPXHOCTHOMY MOHMMAaHMIO SIBJIEHMH, HE TOTOBHMIIO €€
K BOCIIPHUATHIO HOBHIX (DAaKTOB, MOABJIEHHE KOTOPBIX BCET/a OKa3bIBAIOCH A1s
Hee TOJHOM HeoxnmanHoctero. Ho, rnaBHoe, y Hee He OblIO
MeTofonornyeckod  6asel, (mnocodcxori  obmeH  OCHOBBI, YETKOro
MOHMMaHMs TOTrO, YTO BCS NPHPOLA €CTh COBOKYIHOCTB Tel M sBJEHHMI
AOBWXKYLIEHCs camoopraHu3ytoweiics Marepun. Huxto He copmynuposan
noaxona K BceoOWMM (M3HYECKMM HWHBapHaHTaM, T.€. KaTErOpHsM,
NPHCYLIMM BCEM TeNaM U SBJIEHUSM, KOTOPbIE B CHITY CBOEH BCEOOLIHOCTH He
NOANEXAT HHKAKUM npeoOpazoBaHMsaM. W 310 BHMHA, NpeXAe BCeETO,
¢dunocodos.

KOHKpeTHBIM  SBIEHMSAM M  3aKOHOMEPHOCTAM, [MOJYYEHHBIM W3
KOHKPETHBIX YCIOBHIf, MpHOaBajicss XapakTep BCeOOIIHOCTH, TEM CaMbIM,
MCKIIFOYaNnach cama BO3MOXHOCTH WX KOPPEKTMPOBKH. 3aKOH  TATOTEHMA
Hrootona — «Bcemupupiity, Hauana TtepMommHamMukun — BceoOuume,
ypaBHEHHs 3JIeKTpoAMHAMIKH Maxkcpeita — 910 abcontoTHas MCTHHA. A YK
NOATBEPXKAEHUC BBIIBHHYTOrO [MPEACKAa3aHHs KaKoro-HHOYAb 4YacTHOro
ABJIEHHS M BOBCE JIEJIajI0 3TH «3aKOHBI) HENpepeKaeMbIMH.

Mexay Tem, moboe (GopmysibHOE BblpaXKeHHE JNOOBIX ABIEHHA €CTh B
Jy4ymeM cilyyae BCEro NHUILb MepBOe JHHeiHoe MpUONIKeHHe K TOMY, YTO
CYLIECTBYET Ha CAMOM Jiefie, 1a U TO TOANBKO B YAaCTH MOCTABIEHHOH 1€/
uccnefoBaHus. YriybieHue B CYIUHOCTh SBIEHHS HEH30EKHO BBHIABHT €r0
HEMHENHOCTE, @ MOCTAHOBKA APYTrOM LieH MPOCTO NpHUBENET K HHOHU (opme
OTHCAHNS ITOTO SIBJICHHA.

Takum 00pa3oM, HMMEHHO MACANUCTHYECKHH mnoaxold K paspaboTke
(u3ryeckux Teopuil npenonpeneui Kpu3nuc GpH3nKY KoHua 19-ro cronerus.
Ho BMecTo H3MeHeHHs ¢caMoii CYUIHOCTA METOAOJOTMM (DM3MKM MOLUIM IO
anbHeiemMy nyTH abcTpardpoBaHMs OT NEHCTBUTENBHOCTH NyTEM BBONA
N0CTYNATOB, T.€. NOJIOXKEHUIA, CHOPMYIMPOBAHHBIX Ha OCHOBE «I'€HHAJIBHBIX
JoTajlok» M OecnpeleNibHO pacnpocTpaHseMbIX Ha Bech MHP M Ha BCe
ssnenus. IlooToMy xpusuc coBpeMeHHOH TeopeTmyeckol (pM3MKM  €cTh
BCero JMWb JIOrMYeckoe TPOAOJDKEHHE KpHu3Kca KoHua 19-ro-Hauana 2—ro
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cronetnii. U 3mech ocobyw poib chirpand Teopus OTHOCHTENBHOCTH
A.DiinnrTeiina 1 KBaHTOBasg MEXaHHMKa.

B.W.JlennH ykasan B cBoeif paGoTe, 4TO «COBpeMeHHas (H3HKa JIEKNT B
ponax. OHa pOXIAeT AHANEKTHYECKHil MaTCpHANU3M. Ponsl Gone3HEHHEIE.
KpoMme JMBOTO M JKM3HECNIOCOOHOro CyleCTBa OHHM AatoT Hen36eXxHO
HEKOTOPHIE MEPTBBIE IPOJYKTHI, KOe-KaKue 0TOPOCHL, MOIEKAIHE OTIPaBKe
B TOMelIeHHs O HedyducToT. K umcay 3THX OTGPOCOB OTHOCHTCA BECh
(usHYeCKUH Macatu3M, BCSA OMIMPHOKPUTHYECKAA ¢unocous BMeECTE €
SMIMPUOCHMBOAN3MOM, IMIHMPHOMOHU3MOM H T. I1.).

OnHaKo, K 60BIIOMY COXAJIEHHIO, BCE 3TO 0Ka3aJI0Ch CTPABEIMBBIM U
110 OTHOLIEHHIO K COCTOSHHIO (pM3MKH KoHUa 20-ro — Hayana 21 BB., KOTOpas
BOCHIPMHAA OT NIPEABIAYIINX MOKONEHHH HX Xyaune yepTsl. Ponsl (pu3nkon
JMaleKTHYeCKOT0 MaTepHain3Ma sSBHO 3aTaHyIHCh, DU3MIecKul naeanusM,
SMITUPHOKPHTHUM3M, BCE OTOPOCH «DONE3HEHHBIX PONOB (QU3MKW», O
KoTOpbIX Npeaynpexaan B.M.JlennH, pacupeny NelHEIM HBeTOM. MOXHO
yTBepXKHarb, 4TO Bce KpHUTHYeckHe 3amedanusa B.M.Jlemmna B anpec
TeopeTHieckoH (OM3MKM KoHUA 19-ro — Hayana 20-ro BB. B NMONHOH Mepe
COXPaHH/IH CBOE 3HaYeHHME M MO OTHOIIEHHIO K COBPEMEHHOI TEOpETHYECKON
(pusuke — ¢pu3uke BTOpOil monoBuusl 20-ro — Hayana 21-ro BB. 3ajaua
aBTOpA IpeiaraeMoii paboTel — paCKphITh 3TO YTBEPHKICHHE.
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maBa 1. CTpPyKTypa ¥ OCHOBHbIE NONOXEeHUR
TeopeTuyeckon hU3nKn

1.1. Cmpyxmypa knaccuueckoii pusuueckoii meopuu [1-4]

Kax n3BecTHO, B OCHOBE TaK Ha3BIBaeMOM KIaCCHYECKOH (YM3UKU NeXHUT
MexaHnka HetoTona. HeloToHOM 6BIIO BBeaeHO B HayKy NMOHATHE COCTOSHNUS
CHCTEMBl MAaTEpHANBHBIX TO4YEK, B COOTBETCTBHHM C KOTOPBIM COCTOSHME
MEXaHMYECKOH CHCTEMBI MOJHOCTHIO OINpedeNseTcs KOOPAMHATAMH M
UMNyJIbCaMK BCEX Tesl, 06pasyromux cuctemy. KoOpaMHaTEl U UMMy abCHI —
OCHOBHBIE BETIMYMHbI KIaCCHYECKOH MEXaHHMKH. 3HAst X, MOXHO BEIYHCIUTE
MO0y APYTYI0 MEXaHHYeCKyiO BEIMYHHY, HAalPHMEDP, SHEPTHI0, MOMEHT
KONMYECTBA MHBIDKEHHWS W T. A. XOTd mno3xe OBUIO NpU3HAHO, 4YTO
HbIOTOHOBCKas MEXaHHKa MMEET OrPaHMYEHHYIO0 06IIacTh NPHMEHEHMs, OHa
ocTajgack TeM (yHnameHToM, 6e3 KOTOpOro mo3jHeiiMe MOCTPOEHMS
TEOPETHYECKOH (PI3HKH ObITH GBI HEBO3MOXHEL.

Cnenyer o6paTHTh BHMMaHHE Ha TO, YTO, CBOAS COCTOSHME CHCTEMBI
MAaTepHAIBHBIX Tel K COCTOAHMIO TeN, €€ COCTABJAIOLIMX, T. €. €€ yacTeH,
HBIOTOHOBCKasi MEXaHMKA TEM CaMbIM OOBSCHA/NA MOBEIEHHE CHCTEMBI Kak
pe3ybTaT MoBeAeHHS COCTaBIAIOWMX ee yacTel. ViHave roBops, crnoxHoe —
TNIOBEICHHE  CHCTEMBl  3€Ch  CBOAMTCA K  COBOKYMHOCTH  MNpPOCTBIX
COCTAaBJIAIOUIMX — IIOBEJEHHIO OTHENbHBIX Teld, 3TO MOBEJEHME ABIAETCS
HCXOAHBIM, 3aaHHBIM.

Ha ocHoBe HBIOTOHOBCKOH MEXaHMKH BO3HMKIA MEXAHUKA CRAOUWIHDIX
cped, B KOTOPOH Tra3sbl, XXMIOKOCTH M TBepAble Tela pacCMaTPUBAIOTCH KaK
HEMpeprIBHEIE OQHOPOAHBIE (H3MYeCcKHe cpelbl. 30eCh BMECTO KOOPAMHAT U
MMITYJIbCOB OTAEBHBIX YACTHII NPHMEHEHB! HHbIE TOHATHA — [UIOTHOCTh p,
JaBJIEHHE P, CKOPOCTH I1EpEHOCa MAcChl ¥ H NPHIOKEHHbIE K HUM BHEILHHE
cuisl F, 4T0 OAHO3HAYHO XapaKTepH3yeT noBejeHue >Tux cped. Camu xe
MIOTHOCTb, JaBIEHHE W THAPOJAMHAMMYECKAA CKOPOCTh  SBISIOTCA
(GyHKUHAMH KOOpAMHAT U BpeMeHH. ClienyeT oOpaTHTh BHIMaHHE Ha TO, 4TO
TMOHATHA MEXaHMKM CIJJOLIHBIX Cpel TMOJHOCTHI0 HCIOJ630Bald TOHITHS
HBIOTOHOBCKOH MEXaHMKH, OJHAKO YTOYHMIM HX TNPHUMEHHTENBHO K
NOCTABJICHHOW Il — OMMCAHMIO JBIXKEHMA CIUIOWHBIX cpel. ITostomy
3/1eCh M NOABWINCH INIOTHOCTS, T. €. Macca, OTHECEHHas K 00beMy, JaBlIEHHE,
T. €. CHJ1a, OTHECEHHAs K IUIOLIaH, ¥ T. . Y PaBHEHHA MEXaHHKH CIUIOLIHBIX
Cpell TMO3BONSIOT YCTAHOBUTH 3HayeHHs ITHMX ¢ynkund B moboi
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IOCAEAYIOUMH MOMEHT BPEMEHH, €CI M3BECTHBI IPAHUYHBIE M HaYallbHbIC
yCIIOBMSL. )

OmHOPOIHOCTH CIUIOWIHON Cpelbl M OTCYTCTBHE B HEH MOTEPh SHEPIHH
Ha BHYTPEHHEE TpEHHe O3Ha4daeT MIEANbHOCTH CPelbl, MOITOMY ABHKEHHE
TaKOM CPENIBI MOJHOCTHIO OMMCHIBAETCA ABYMS YPaBHEHHAMHU — YPaBHECHHCM
Ditnepa

dv 1
=F—- —grad P,
dr p

CBA3BIBAIOLUMM CKOpPOCTh TE€YEHHUA XHUAKOCTH Vv C JaBJICHHEM P u
HaIpPsAYKEHHOCTBIO MaCCOBLIX CHII F, M ypaBHEHUEM HEPA3PLIBHOCTH

dp
—+ pdivw=0,
dr

BBIPaXKAIOIMM COXPAHEHHeE BELIECTRA.

Onnako B JalbHEMIEM BBIACHHIOCH, YTO AN OOMBIIOro yvcia 3ajadq
HeJb3s NpeHebperaTh pasIMuMAMH B JIIOTHOCTH cpenbl. B rasax, Hanpumep,
IUIOTHOCTh MEHAETCS B LIMPOKHX Mpenenax. Y4eT 3Toro oOCTOATENbCTBA
3aCTaBWJ YCIOKHHTE YPaBHEHHE HEPa3pbIBHOCTH, KOTOpOe NpHobpeno BUA

dp
——+ pdivy + (vgradp) =0,
dr

B ypaBHeHMM Hepa3pBIBHOCTH MOSBWICA TPETHH WIEH, yYMTbIBAIOLIMI
M3MeHeHHe IUIOTHOCTH Cpelbl B MPOCTPaHCTIBE. Y4YeT MOTEph 3HEPruy,
CBA3aHHBIX C BS3KOCTBIO CpENpI, TPHBEN K HEOOXONUMOCTH H00aBUTH
COOTBETCTBYIOIUME YNEHBl B YypaBHeHMe Oiinepa. YpaBHEHHS IBH)KEHMA
Cpenpl, yYMTHIBAlOLIME TaK Ha3bIBa€MYIO NEpBYIO & W BTOPYIO U BS3KOCTH,
NOJTyuuiM HasBaHue ypaBHeHuil HaBpe-Ctokca:

dv 1 & v
=F - —grad P+ vAy + (—— + ——)grad div v.
dr p p 3
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Ecnin ke yuecTh, UYTO BA3KOCTh — (DYyHKUMS [pyrux mapaMeTpos,
HampuMep, TeMmepaTypbl M JaBiA€HHs, TO B TeX chyyasX, T[A€ ITO
CYLLECTBEHHO, HEOOXOAUMO JajibHEHILEE YCI0KHEHME yPABHEHHH.

OnHAKO Bce JTO KACAeTCi, B OCHOBHOM, JaMHHAPHBIX JBIDKEHHii
XKHUAKOCTH.

Ewe B konue 18-ro cronetus Oblno oOpamieHO BHIMAaHWE Ha TO, YTO
CONPOTHB/JEHHE [BIKEHHIO Tel B JXMAKOCTH HeNp3s OOBACHUTL 6e3
HCTIONIB30BaHHs [PE/CTABICHUH O BO3HMKAIOLIMX 3a KOPMON ABMKYILMXCS
Ten Buxpeil. Pabotel I'.I'ensMronsia U HEKOTOPBIX APYrUX McclieaoBaTesiei
OBUIH NOCBALICHBI BHXPEBBIM IBMXEHHAM XMIKOCTH, YTO B JaibHeiillem
HONYYIUIO pa3BUTHE (DAKTHYECKH JHIUBL KaK BHXPEBAas CTAaTHKA, MOCKOJIBKY
CTaHOBJIEHHE W pa3BUTHE BHUXpeH B XHMIKOCTH M, TeM Oojee, B rase He
paccMmatpuBanuch. IlogobHoe TmonoOXXeHHWe B 3HAYMTENBHOW CTereHH
COXPaHMJIOCH 10 CeroAHsuIHero nHs. Pu3nka CIUIOMHBIX CPed H CEerojHs
u3beraeT pacCMOTpeHNMs 3a1ay, CBA3aHHBIX C HECTALMOHAPHLIMU TEYEHHAMH
XKHM/IKOCTEN W Ta30B, a B Cly4asX, KOIa HECTALUMOHApHOCIBIO NpeHebpeus
Hesb3d, 3ajaya MpecTaBIsieTCs KaK KBa3HUCTALMOHApHas, T. €. B npeenax
JOMYCTHMBIX TOTrpEelIHOCTe!f yCNOBHS 3ajaydl  NPeiCTaBiIAIOTCA  Kak
ctauyoHapHsle. OaHako ceifyac Bce GoJiee OYEBHIEH HENOCTATOK MOA0OHOTO
MOAXO0Aa, B pe3yabTaTe KOTOPOIO HEKOTOPBIE BaXkKHEHIUME 3a1ayl OKa3aIHCh
HEepeuleHHbBIMH 0  ceroiHswiHero naHs. Hanpumep, B  KkpaiiHe
HEyINOBJETBODHTEIBHOM COCTOSHMM OKa3ajJuCh 3aJjauyd, CBA3aHHBIE C
BO3HHKHOBEHHEM M CTAHOBJIEHHEM Ta30BBIX BHXPEH M HX JHEPreTHKO.
Iaxe cTpykTypa 3THX 00pa3oBaHMil 1 IBMXXEHHE ra3za B CaMHX BHXPSX U B
MX OKPECTHOCTAX (PaKkTH4YecKH He omucaHbl. He BBIACHEHHBIMH OCTanMCh
BOIPOCH], OTHOCAIINECS K HECTALMOHAPHBIM MpoLeccaM, JIPOMCXOASLINM B
peallbHBIX razax, a Tak’ke MHOTo€e Apyroe.

Tepmoounamuxa —~ RHAMUYECKas TEOpUs TeIUla Ha IepBOil cTaauu
CBOETO  3apOXKAEHMSA  paccMaTpyBaiga JIMIUB  COCTOSIHHS  TEIIOBOTO
paBHOBeCHs W paBHOBECHble (mpoTekarolide ©OeCKOHEYHO MEIJICHHO)
npouiecchl. OCHOBHBIMH BENMYUHAMH, 3a0AOLIMMH COCTOSHHE CHCTEMBI
(TepMOAMHAMHMYECKMMH TapaMeTpamMH) SBIAIOTCA AaBicHue P, obbvem V u
temneparypa 7. OHH CBsSI3aHBI Mexy CO0OH TepMHYECKHM YpaBHEHHEM
coctosinns. IlpocTeiiunm sBnsercs ypaBHeHHe COCTOAHMA HIEa bHOIO rasza
Kianeiipona:

PV =BT,
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rae B — xoadumpert NporopLHOHATLHOCTH, KOTOPhIH 3aBUCUT OT MAacchl
ra3a M u ero MoJIeKyAApHOIi Macchl ji.

VYuer e peanbHBIX CBOWCTB Ta30B 3aCTaB/AET YCIOKHUTH ypaBHEHHE 3a
cyeT noOaBIE€HHS BCC HOBBIX YIEHOB, OTMCHIBAIONMINX OTIMYMSA peanbHbIX
CBOICTB ra3oB OT H/€aNbHBIX.

Briocnencresun, Haumpas ¢ 30-x romos 20-ro B., Oblna co3jaHa
TEPMOIMHAMMKA HEPABHOBECHBIX TPOLECCOB, B KOTOPOH —cocTosime
ompenenseTcs 4epe3 IUIOTHOCTh, AABJNEHME, TEMIEPATYpPY, OHTPOMHI0 M
JpyTHe JIOKAIbHbIE TEPMOTUHAMUYECKHE NTapaMeTpPhl, pacCMaTpUBaeMble Kak
(GYHKIMM KOOpPAMHAT M BpeMeHH. JIIA HHX 3alMCHIBAIOTCS YPABHCHHA
mepeHoca MacChl, OHEPTMM M HMIYNbCa, OIMCBHIBAIOLIKE  JBOJIOLMIO
COCTOSIHMSL CHCTEMBI C TEYeHHEM BpEeMeHH, ypaBHeHns auddysun H
TennonpoBopHocTH,  ypaBHennms — Hapee-Ctokca.  Takum  06pasom,
ycIOXKHeHHe 3ajad NPHBENO K HEOOXOAMMOCTH yyeTa OOJpLIero 4ucia
CTOPOH B K&XIOM SBJIEHHH, YTO 3aCTaBMJO MCMONb30BATH Gonbllee YMCIO
napaMeTpoB M ypaBHeHHH. ITpi 3TOM B TepMOAMHAMHUKE BCE OTH YPaBHEHHS
BBIPAXKAIOT BCETO JIMILb JIOKANbHBIE, T. €. CNpaBe/UIMBbIE IS OECKOHEYHO
MaJIoro aj1eMeHTa 06beMa 3aKOHBI COXPaHEHHs YKa3aHHAIX BEIHYHH.

Bce conepkaHHe TepPMOIHHAMUKM SIBIAETCS, B OCHOBHOM, CII€/ICTBHEM
3aKOHA COXPAHEHMs 3HEPTHH M 3aKOHA IIOBBILIEHHS JHTPOMHH, U3 KOTOPOro
cnefyeT HeoBpaTHMOCTh  MAaKPOCKONMYEeCKHX —Tpoueccos. Ilocnennee
0OCTOATENLCTBO MPHBENO K MHOTOYHCIEHHBIM COMHEHHSM, MOCKONBKY M3
3aKOHA TIOBBIIEHHA DHTPOMHUM C HEOOXOAMMOCTBIO  BBITEKAET TaK
HaspiBaeMas «TeruioBas cMepTb» BcesleHHON, B KOTOpOH BCE NPOLECCHI
OCTAHOBSITCS M3-3a BCEOOLIIET0 TEMIOBOTO PaBHOBECHS.

CtaTHcTUuecKas (PU3MKa WIM CTATHCTHUECKAs MEXaHNKa — (JaKTM4ECKH
NPOMIOJKEHHE PA3BUTHA MEXAHWKM CIUIOMIHBIX CPEN M TEPMOAMHAMHKH.
CratucTuyeckas (M3MKa ONEPUpPYET CTaTHCTHYECKMMH  QYHKUMAMHU
pacrpefieNieHnst HacTHL — MOJIEKYJ ra3a 1O KOOPAMHATaM M MMIYJhCaM.
3mech yxe BBOIATCA BEPOATHOCTHbIE (YHKLMH, B YaCTHOCTH, NIOTHOCTH
BEPOATHOCTH  pacnpeleneHyus, a Taxke (QYHKOMM — pacnpeleiieHus,
YIOBIETBOPAIOLINE YPaBHEHHAM JBikeHus Jlnysumis. Ilpm atom yxe
YYHTLIBAETCS SHEPTHs B3aMMOZEMCTBHS YacTHIL CHCTEMBI MexIy coboii, T. e.
cHCTeMa — 3TO He NPOCTO CYMMa YacTHL, €€ COCTaB/ISIoILMX, a Oonee
cloxxHoe 0Opa3oBaHMe, KOMIUIEKC, B KOTOPOM IIOSBH/JIOCH HOBOE KauyecTBO —
B3aHMOJCHCTBHE COCTaBJIAIOIIMX TeJl, HE CBOMCTBEHHOE KaKAOMY Tely B
OTHeJbHOCTH. BrepBeie ypaBHEHHe, ONMCHIBAKOLIEE BONIOUHIO (YHKLUMHA
pacnpenesieHus Ais rasa, 6su10 nonyyeHo BoneumanoM B 1872 1., U 0HO
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NOAYYHJIO Ha3BaHHE KUHETHYECKOTO ypaBHeHusA. B 1874-1878 rr. I'mb6¢
BBIUMCIIHA (DYHKHHIO DaclpesieNieHHs, M TO HO3BOJWIO HaXOAHTh BCe
TEPMOAMHAMMYECKHE MOTEHLMANBI CHCTEM YacCTHL, YTO B CBOMN OYepe/b M
120 Hayano CTATHCTHYECKOH TepMOAMHAMHKeE.

TaxuM 06pa3oM, OCHOBBI CTATHCTHUECKOH (PU3MKHU GbUIM 3aJI0XKEHBI eLle
B 19 B.

IpunoxeHne TEOPHH MEXaHHKH CIUJOLIHBIX CPEed K sABJEHHAM
3NIEKTPOMArHETH3Ma I03BOJIMIO MakCBedly cO30aTh IAEKMPOOUHAMUKY.
HyxHo ckasaTh, uyro paboTam Maxkceela MNpeaiecTBOBan paboTel
pa3siMUHBIX yYEHBIX, B YaCTHOCTH, paboTel AMIepa, CO3[aBLIETO
3JEKTPOAHHAMHKY KaK YueHHe O CTAaTHYECKOM B3aHMOJEHCTBMH TOKOB B
npoctpaHcTBe. CaM TepMHH «3JIEKTPOAHHAMKKa» GBI BBEIeH AMIIEPOM elle
B 1826 r. Ilom >TMM TEepMHMHOM NpEQIIONATANIOCH YYEHHE O CHIIaX,
BO3JEHCTBYIOIMX HA HENOJBIXHBIE B MPOCTPAHCTBE MPOBOLHUKH C
NOCTOSAHHBIM TOKOM. B cBomx paborax MakcBenn Taike paccMaTpHBaeT
CHIBI, CO3aBAEMbIE 3JIEKTPHYECKMM M MAarHUTHBIM MNOJAMH, IIpHYEM
3JIEKTPUYECKas HaIPsODKEHHOCTD paccMaTpHBaeTcs KaK cuna,
BO3JEHCTBYIOLIas Ha eAWHHYHBIH JJIEKTPUYECKMH 3apsi, a MarHuTHas
HAaIpPKEHHOCTh — KaK Cuja, BO3JEHCTBYIOIAs HAa €IMHUYHYI MarHUTHY1O
maccy.

B ocHoBe ypaBHeuuii MakcBemia 31€KTPOMarHUTHOIO MONSA JIEXKaT
nojoxeHus IlenbMronblua o 3aKOHaX BHXPEBOTO [BIKEHHS HA€aNbHOR
KUAKOCTH. Teopus anekTpoMarHetusMa, paspaboraHHas MakcseniaoMm H B
3aKOHYEHHOM BHZAe M3JokeHHas M B «Tpakrate 00 3neKTpHYecTBE M
MarHeTisme» (1873), obobmaromas pesyabtatel pabot I'ensmronbua (1847-
1848), B.Tomcona (1842-1861), dapanes (1852-1856), Bepne (1856-1853),
Amnepa (1850-1852), a Taxke MHOTMX HpYrHX HcciaeloBaTeled, — Npamoe
CIIEICTBUE MEXaHHKH HEC)KHUMaeMOH M HEeBA3KOM JXHAKOCTH, KaKOBOH, 1O
MHeHHI0 MakcBenna, sBiusercs 3¢Qup.

CocTosHMe  3JEKTPOMAarHHUTHOIO mojs B Teopun  Makceenna
XapaKTEPH3yeTCAd HANPSIKECHHOCTBIO IeKTpHyeckoro mnojs E U MarHUTHOH
HanpsbkeHHoCThio H. CocTosiHME cpelbl XapaKTepU3yeTcs AUINEKTPHYECKOH
NPOHHUUAEMOCTBIO &, YMEHbLIAOWEH (M0 CpPaBHEHHIO C BaKyyMOM)
3NeKTPHYECKYI0 CHJIY B Cpele; MarHHUTHOH [IIPOHHLAEMOCTBIO i,
YMEHBUIAIOLIYI0 MarHMTHYI0 CHJIY B Cpelle, a TaKke yJeJIbHOH
NPOBOAMMOCTBIO ¢, XapaKTepH3YIoLiei TEMIOBbIE IOTEPH B Cpee.

DnexkTpoAMHaMHMKa  MakcBenna  HMEET  YHCTO  MEXaHMuYecKoe
NPONCXOKAEHHE, BCE €€ MNMOJOXEHHS CTPOro BBIBEIEHH! M3 COOTHOLUEHHI
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MEXAaHUKU CIUIOUIHBIX CpeA, O 4€M aBTOphl Oojee MO3NHMX YueGHMKOB
NpeANIOYUTAIOT YMATIHBATh.-

Coszpannsle 10 Havyana 20-ro B. ()yHIaMeHTalbHbIe OCHOBBI (DH3HKH —
K/accHM4yeckass MeXaHHMKa, MEXaHHKa CIUIOMHBIX Ccpel, TePMOIMHAMHKA,
cTaTHCTHYecKas (U3MKAa M IIEKTPOAMHAMHKA HMMEKOT HEKOTOphie oOmue
YepThl, 8 UMEHHO: .

— 6ce OHU 0ONadalom npeeMcmeeHHoCmblo. MexaHuka CIUIOWHEIX CPet
MMeJla B OCHOBE KJIaCCMYECKYI0 MEXaHHKY, TEpMOIHMHAMHKA, CTATHCTHYECKAs!
(GH3MKa ¥ 3IeKTPOIHAMHKA HMETH B OCHOBE MEXAHUKY CIIOLIHBIX Cpel;

— 6Ce OHU NPeOnoNazarm 6 OCHOGe RPONECCO8 OpyzHe NPONecchl,
npoucxo0au e € YACMAMU CHCIMEM — MaTEPHANIBHBIX TOYEK, CUHTAIOMIMXCS
aneMeHTapHbIMH. Knaccuyeckas MeXaHMKa CHCTEM II0JIaracT MCXOAHBIM
3HAHHE COCTOSHMA 4YacTe CHUCTEMBI — MAaTEPHANBHBIX TOYEK, KOTOpbIe
CYUTAINCh JJIEMEHTapHBLIMM, MPOCTHIMH. MeXaHuka CIUIOLIHBIX —Cpen
ppennosarajga 3HaHME COCTOSHMA M IIOBEAEHUE 3JIEMEHTapHBIX Macc M
o0beMOB, TEpMOAMHAMMKAa M CTaTUCTHYecKas (H3MKa TNpeanojaraim
HUCXOJHBIM  3HaHME  COCTOSHMA M IOBeJeHHe  MOJieKyJl  rasa.
OnexTpoaMHaMuKa Obuia BbIBeJeHa MaKCBEIIOM M3 KOHUEMUWH IOBENEHHS
a(upa kax uAeanbHOM J>XMIKOCTH, MCXOAHBIM B HEHl SBIANOCH 3HaHHE
COCTOSIHMSA TIOBEIJECHHS JJIEMEHTapHBIX OOBEMOB 3(QHpa KaK 3JIeMEHTOB
WJI€aJIbHOM, T. €. HEBI3KOHW M HEC)KUMAEMOM XHIKOCTH;

— 6C€ OHU O0ZPAHUYEHbl, HO CYUMAIOM BOIMONCHBIM OdNbHellee
cogepuiencmeosanie Mooleseil, HapalliBaHHE WIEHOB B YPaBHEHHSX,
[OCIe/I0BaTENbHOE HApalllMBAaHWE 4YMCIa YYUTHIBaeMBIX (PaKTOpoB. OTH
TEOPUM OTKPBITHI I COBEPLIEHCTBOBAHHS;

— 6ce OHU  NOOpaA3yMesalom  e6K1HO060CHIb  NPOCMPAHCHIEA,
PUBHOMEPHOCIND i OOHOHANDAGNEHHOCMb  IMEYEHUA  8peMeHu,
Heco30aeaemocinG U HeyHUUMONCUMOCHId MAmepun U OCHOGHOI hopmbl
ee CyulecmeoBanua — OBHIICEHUA, HAUNUYUE NPUYHHHO-CTEICHEEHHBIX
e3auniodeitcmeuii mexcoy menamu, '

— 6ce nepevucieHHble MeopUn AGTAIOMCA Pe3YTbMAMOM 66160006 U3
ONbINHBIX OUHHBIX, HAKONJIEHHbIX eCIMeCE8O3HAHIEM.

PaccMoTperHble Bblile (H3MYECKHE TEOPHH TNpEACTaBAAIOT CcoboM
eNHHYH  cucTeMy. XapakTepHas d4epTa 3TOH  CHCTEMBI —  ee
MaTepHaIUCTHYHOCTh, NMOCKOOBKY BCE €€ IIOCTPOEHMst OCHOBBIBATUCH Ha
MaTepuanbHbIX TellaX U MaTepUabHBIX CpellaX; MaTepus, NPOCTPAHCTBO U
BpPEMA BLICTYINIAIOT HEOTHEMIIEMBIMU CBOMCTBAMM JTHX TeJl M Cpell.
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L.2. Memaguzuka konuya 19-20 eexa kaxk npuuuna
Kpu3uca Kaaccuueckou Qpu3nuxku

B xonue 19-ro B. (¢u3MKa NpencTaBAsNACh COBPEMEHHMKAM TOYTH
3aBeplieHHol. Kasanoce, uto Bce (pu3Mveckue SBICHHUS MOXKHO CBECTH K
MEXAHMKC MOJNEKYN WJIH aTOMOB H 3¢upa. DPHUp paccMaTPUBANCA Kdk
MEXaHHYECKas CPefa, B KOTOPOH pa3bIIPHIBAIOTCA 3IEKTPOMarHUTHLIC
spienns. OaMH w3 kpynHeiimmx (¢usmkoB 19 B. B.ToMcod o6paman
BHHMaHHE JIMIIL Ha JBa HCOOBSCHUMBIX (paKTa — OTPHLATENbLHbIA Pe3yabTaT
oneita MaifkenbcoHa 110 OOHApYKEHHIO ABWKCHUA 3E€MIHM OTHOCHTEJBHO
3(QHpa M HEMOHATHYIO C TOYKH 3PEHHS MOEKYNSPHO-KHHETHYECKON TEOPHH
ra3’oB 3aBHCHMOCTb TEILIOEMKOCTH Ta30B OT TeMrnepatypbl. OfHAKO HMEHHO
5TH (aKTBl SBM/HCHL NEPBBIM yKa3zaHHeM Ha HEOOXOJMMOCTH I11epecMOTpa
OCHOBHBIX npencTavieHnid Qusukd 19 B. [ina oObsicHeHMs 3THX WM
MHOXE€CTBA JpYruX «()aKTOB, OTKPBITBIX BIIOCINEACTBHH, OBUIM CO3MAHBI
Teopus otHocuteasHocTH (A.DiiHIuTelin) H KBaHTOBas MexaHuka (M.ITnaHk,
A 3iinwreiin, H.Bop, J1. ne Bpoiine, 3. Ulpeantrep u ap.). Coznanne 31ux
TEOPHH 3HAMEHOBAJIO HE TTPOCTO TN B Pa3BUTHH (HM3MKH, HO CMeHY Bcell ee
METOJ0JIOTMH H JaXe HIEeOJOIMH.

Ecnu 3akoHbl kmaccuueckoi (Gum3uku 19-ro ¥ npeapaylyx CTONETHIH
ABIAJHCE TCOPETHYECKUM OOOOIICHHEM HAKOMJIEHHBIX OIBITHBIX JAHHBIX, .
ABJIAIMCH €CTECTBEHHBIM BBIBOJOM M3 3TOr0 000OIMIEHMS, TO «3aKOHBI»
¢n3ukn 20-ro cToNeTHS ABAANUCH PE3YIBTATOM IOCTYIMPOBAHUS OT/EIBHBIX
TIOJIOKEHUH, M 7T0 caMo 1o cebe 3HamMeHOBano nepexoa  OT
MaTepHaHCTHIECKOH METONONOTMM K  WJICANHCTMYECKOMH, TeM CcaMblM
paspelicHHe KpH3uca (pH3MKM, KOTOPBIH BO3HMK B KOHUE 19-ro cronerus,
NPOCTO OTOABHMIAIOCH.

Bosunkaer Bollpoc, a Hemb3s AM ObIO yxke TOorma, B Kouue 19-ro
CTONETHs, KOrJAa BO3HHKJIHA TPYAHOCTHM C OOBACHEHHEM HOBBIX SBIEHUH,
BKJIIOUas  «OTPWIIATENbHBIE»  pe3ynbTaThl OMNBITOB  MakikeIbcoHa H
HCTMOHATHYIO C TOUKM 3PEHHMS MOJEKYJSPHO-KHHETHYECKOH TeOpHH Ta3oB
3aBHCHMOCTh  TEMIOEMKOCTM Ta3oB  OT  TemilepaTypbl  OOBACHUTB
Klaccuyecknm  crnocoboM? Tak am yx QartansHO HeoOXOAHUMBIM  ObLI
nepexoa K NOpoyHOH Maeannuctuyeckoi meronosnornu? He 6wum 1m yxe
TOrZA AOMYHEHb! METO/I0/10THYeCKHE OLIMOKH B Pa3sBUTHH (H3UKH?

OxasbiBaetcs, omnbku GpUIM, OHH HOCHIM MeTaQu3MYeCKMi Xxapakrep,
CBSI3aHHBI C YNpOUIEHHBIM MpeJICTaBIeHNeM 00 ycTpoHCTBE MaTepHH, HO
YK€ TOTAAa MOXHO OBUIO He OTKa3biBaThCs OT KJ1aCCHUCCKOM (PM3MKH,
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Tpe6oBaJiCs BCEro JULIb HHOM B3MJIAA Ha CYIIHOCTh (DH3MYECKUX NPOLECCOB
H Ha OpraHu3alLliio MaTepHH.

TIpHHUMNKANLHBIX METOHOJIOTHIECKHX OMMOOK OBLIO JOMYLIEHO /iBE, U
06e HOoCHIM MeTaU3HYECKHUIi XapaKTep.

TlepBoli W3 HMX sBIANACH HACANM3ALMA IONYYEHHBIX (H3HKOH H
«XOpOILIO NPOBEPEHHBIX», KAaK TOrJa Ka3anoch, € «3aKoHOB». [IpHMepomM
TAKOM Mjleanu3aLuy aBiseTcs 3aKoH BceMupHoro Tarorenns Y.Herotona.

Kak H3BecTHO, 3aKOH BCEMHPHOrO TATOTeHHs Obl1 omyOnHKOBaH
HolotonoM B 1687 r. B «MareMaTHyecKHMX Hayanax HaTypanbHOH
¢uwiocopun». DTOT 3aKOH SBIANCA PE3YNBTATOM MaTeMaTHYECKOro
0606LIEHMs  Tpex 3aKOHOB HeOEeCHOW MeXaHHKH, pa3pabOTaHHBIX
H.Kernepom n usznoxesHsix UM B 1609 r. B Tpyne «Hosas acTpoHOMUA»
(nepBble 1Ba 3akoHa) U B 1616 1. B 3-i rnase 5-H kHurk «l'apMoHus Mupay»
(tpetwit 3akoH). Ho camu 3TH 3akoHsl Kemjep paspaboran Ha ocHoBe
06paboTkH OGWIMPHBIX ~ JKCIEPHMEHTAIBHBIX MATEpPUaNOB M3BECTHOTO
nartckoro acrpoHoMm T.Bpare, ymepiuero B 1601 r. n ocraBuBmero Kennepy
LieHHEeMIIHME MaTepHaIbl CBOUX MHOTOJNETHHX HAaOMONEHHH 3a NOBEJEHHEM
HECKONBKMX TIINaHeT, B OCHOBHOM, Mapca. TakHM 006pa3oM, 3aKOHHl H
Kerutepa, n HoloToHa 0Tpakanu BHEIUHEE SBJIEHHE — IEpEMEILIEHHE [TIaHeT B
NPOCTPAHCTBE, a He (hPM3MYECKYI0 CYIHOCTh 3TOr0 ABJIEHHS — NMPHYHHEI, N0
KOTOpBIM NIPOMCXOMMT JTO ABWxKeHHe. Kak u3BecTHO, BCe nonpiTkH HetoToHa
HaiiTH (u3nYeckylo NpuunHy BceMHpHOro 3aKOHa TATOTEHHS OKOHYMINCH
HeyJayeil, 4To HauUIO OTpaKeHHe B €ro 3HaMeHHToi (pase «['mnores s He
U3MBILIAIO ! ». .

Ho pnasiee mowto TpuymbanbHOE IIECTBHE HBOTOHOBCKOTO 3aKoHa
BCEMHUPHOI'O TAFOTEHHsA, OCOOEHHO MOCIE TOro, Kak Ha ero OCHOBe
¢paniuysckuM ydeHbiM A.Knepo 6bul mpeackas’aH JeHb MOSABJIEHUS KOMETHI
Tannes — 12 mapta 1759 1., B KOTOpBIi OHA ¥ OSBHIIACH.

OnHako cieayeT OTMETHTh, YTO Mtoboe sBleHHe MMeeT 6ecuHCiIeHHOoE
KOJIM4ECTBO CTOPOH, GECUHCIEHHOe KOJHYECTBO KAUECTB M, CIEJ0OBATENLHO,
mobas KOHKpeTHas MOJeNb MM KOHKpETHOE ONMcaHHe Joboro sBieHMs
€CTh JIMWIB €ro HEKOTopoe npHOMDKeHHe. DTO OTHOCHTCE M K
MareMaTuHueckoMy omncaHuio. [To Mepe HakoMIeHHs HOBBIX WIIH YTOYHEHHUS
yXe M3BeCTHHIX (DAKTOB BO3HMKAET HEOOXOAMMOCTh MX Y4YE€Ta, YTO MOXKET
BBUIMTHCS HE TOJNBKO B YTOUHEHME, HO M B IOJHBIA NEpecMOTP MCXOMHOM
MOZAENH WIM MaTeMaTHYeCKOro ONMMCAHMA. ITO O3HA4aeT, YTO HU OMHO
noJIoXkeHHe (HU3MKH HE MOXET CUMTAThCs OKOHYaTeNbHBLIM H, TeM Ooiee,
AlEeaTbHBIM, B TOM uHcle H 3aKOH BCEMHpHOro TAroreHus HeroToHa.
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HMpeanusanus 3Toro 3akoHa yxe B 19 B. npuBena K MosBIEHHIO U3BECTHOIO
TPaBUTALMOHHOIO ~ KOCMOJIOTHYECKOTO  napanokca  Hefimana-3emurepa:
pacmpocTpaHeHHe 3aKOoHa BCEMHPHOroO TAroteHus llploToHa Ha BCIO
HeckoHeuHylo BcenelHylo OpHBOAUT K 6CCKOHEHYHO GOJBIIOMY 3HAaUY€HHIO
TPaBHTALMOHHOTO MOTEHIIMaga OT BCEX Macc 3Be3A B 11060l TOuKe
MpOCTPaHCTBA, M NPWUTSDKEHME Tel  OPYyr K  JAPYTY — OKa3bIBaeTcs
HEBO3MOKHBIM.

IMonoxenue Obio OB MHBIM, ecav Obl HprOTOHY yzmanoch HaWTH
(U3MYECKYI0 OCHOBY TATOTEHHs, €ro BHYTpeHHMH MexanusMm. Torama c
caMoro Hayana 6buUI0 OBl MIOHATHO, YTO B OCHOBY MAaTe€MaTH4ECKOro
BLIDAKEHHS 3aKOHA TArOTEHHS 3al0)KeHa ONpelesieHHas (pu3HUuecKas
MOJIefIb, KOTOPas, KOHEYHO, TOXKE OTPAHHUYEHa, HO BCE XKe aeT HoJiee TOYHOoE
mpeicTaBleHHe O CYTH SBIEHHS M [03TOMy TosBiseTca  Gombine
BO3MOXHOCTEH /1 Gornee TOUHOTO €ro MmareMaTHyeckoro onucanms. K
COXKANIeHHIO, HENOCTaTOYHBIH OOLMH YPOBEHb HAyKM TOTO BPEMEHH He
no3eoi1 HeroToHy 3T0 coenars.

YeM k€ MOXHO 6bUIO OOBACHHTH «OTPHLATENBHBD PE3YNLTAT NEPBLIX
3KkcnepHMeHToB Maiikenscona 1881 r. u Maiikenscona u Mopan 1887 1.7
[Ipexne Bcero, MOJHBIM HEMOHUMAHHEM CBOJICTB caMoro 3¢upa, CKOpOCTh
KOTOPOTO OTHOCHTEJILHO MOBEPXHOCTH 3eMH OHH uckanu. Cama nocTaHOBKa
3agaud MakceennoM 1o OOHapyXEHHIO 2(HPHOTO BETpa MHCXOAWIa U3
abCOMIOTHOM HENOABHKHOCTH 3upa B NMpocTpaHcTBe (runoresa Ppenens-
Jlopeniia) ¥ ero MACaIbHOCTH, T.€. HE CKHMAEMOCTH M HE BA3KOCTH H €ro
BCENMPOHUKHOBEHHA. JIOCTATOYHO HapylUeHMs J1060ro M3 3THX CBOJHCTB,
yToGBl JKcnepuMeHT MaiikenbcoHa, MpPOBOAMBLIErO €ro B MonBane
(¢yHnameHTaibHoro 3zxaHus, Obp1 6bl OOpeueH Ha Heynady, 4YTO M
npousouu1o. M Toneko mno3xe, KOrAa 4acTh M3 3THX CBOHCTB DPEANbHOIO
3(upa GbLIa HHTYUTUBHO yyTeHa, OBLI NOTyYeH MONOXKUTENBHBIA H BECOMBIH
pesynstar (Mopinn 1 Mumnep, 1905; Munnep, 1921-1925; Maiixenscos,
IMuc u IInpcon, 1929). [lpu 3TOM HHMKAKOro OTKa3a OT KJIaCCHYECKOH
¢u3uku He OBUIO, MPOCTO HEKOTOpble OOCTOATENHCTBA TMOCTAHOBKH
3KCIepuMeHTa OBIIM  H3MEHEHBl B COOTBETCTBMH C  YTOYHCHHBIMH
NpencTaBleHUAMH O CBOHCTBAX ddupa.

Heuto nogo6Hoe npouzoLuio u ¢ npobaeMoil 3JlyyeHHs YepHOTro Tena:
MpH pPacCMOTPEHHH 3TOTO CIOXXHOTO sIBJE€HHA OblTa NEPBOHAYaNbHO
HCMONB30BaHA YPE3MEPHO YIIPOUIEHHAS MOAEb M3yYeHHUs.

Kak otrmerun npodeccop T.A.Jlebener [5], pacuersl aHrIMHCKHX
¢usukoB Panes u JlknHca, mepBBIX HCclenoBaTeNeld M3Ny4yeHUs UYEpHOTO
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Tena, UCXOAMIIH M3 YMO3DUTEILHOH CXEMBI M TO3TOMY BOOOLIE HE MMENH
HMKAKOI0 OTHOLIEHMA K KJIACCHYecKo# (U3MKe, XOTS MMEHHO 3TH paboTsl
MOC/Y)XHIH HAdaqoM COMHEHHMH B €€ CNpaBefUIMBOCTH. IJTO BHMAHO M3
CJIeAYIOLIErO:

aBTOpHl PACCMATpUBAIM HEKOTOPBIH OOBEM, 3aHATHIH H3JyYeHHUEM,
paKTHUECKH WCKANM YHMCIO COOCTBEHHBIX xonebaHuil CIUIOWHOM Cpenbl,
M30JIMPOBAHHOM OT BEIIECTBA;

aBTOpBl  BBUIENMJIM  JNEKTPOMAarHUTHBIE — KonebaHHWi M3 BCeX
B3aMMO/ICHCTBHIH, COBEpIIAEMbIX B TIOJIOCTH TBEPOTO TeNa. ITO HE MOIJIO 10
cBOCH (PH3MYECKOI CYTH MPHBECTH K IPaBHIbHBIM pesynbTaTaM. B nannom
cllyyae PacCMaTpMBalOCh BCErO NMIUb CNEACTBHE (M3/TyYeHHE), OTOPBaHHOE
OT CBOEH NPHUKHBI (HATPEBAEMOTO TeNa);

JNS  TIOACYETAa DSHEPrMH B cIulomHolt cpene Pameit m o DkuHc
HEOMpPABJIaHHO ~MHCIIONB30BATH «3aKOH» PABHOMEPHOrO  pacmpeneneHus
3HEprui no creneHsM cBo6opl. M3BeCTHO, 01HAKO, YTO OTOT «3aKOHY, 1aBast
Gosiee UIM MeHee MpUeMIIEMBle pe3yabTaThl AN OJHOATOMHEIX ra3oB, HH B
KaKMX JPYTHX Cilydasx cebs He ompapibiBaeT. Takum 00pasoM, pacyeTsl
Pones u JDKMHCa OCHOBBIBAIOTCA Ha CiOMWIKOM Trpyboi monmenwn, He
YUMTHIBAIOLUIEH  CYIIECTBEHHBIX U1 PacCMATpUBAEMOro  ciy4as
00CTOATENBCTB.

CrneiyeT OTMETHTBH, YTO HHMYero HeoOblyHOro u, Tem Oonee,
KaTacTpoyeckoro He MNPOH3OIINO: APOCTO HECOBMAJAEHHE pe3ybTaToB
pacyeToB C ONMBITHLIMH JAHHBIMM HafO OBUIO TPAaKTOBATH HE KaK KPH3NC B
(pu3MKe, a BCEro NHILb KaK HEMOJHOTY NMPUHATON MOJENH, KaK HEMOJIHOTY
y4eTa BceX CYIIECTBEHHBIX (haKTOPOB.

Bonee mosmiue pacyeThl H3Ny4eHHs UYEPHOTO Tella, BBINOJHEHHBIE B
1896 r. HemeukuM (H3MKOM BuHOM, yxe OCHOBBIBaNIHCH Ha Gonee 6IM3KHX
JIaHHBIX, HO M O ClleNal HEKOTOpble AOMYHIEHHA, OKa3aBILMMHUCA CIHILKOM
rpy6biMi:  BuH  cuMTan dacTMUB!l Ta3za MjaeanbHeiMH. Eciu 61 UM
paccMaTpuBalICs PeaNbHBIA a3, TO €ro pacyeT okasancsa GObl Omuxe K
peansHOil KpMBOM M3JIyYeHHs, IOCKONBKY B PEaJbHOM Ta3e [O0JDKHO
BO3HMKATh, GOMNBIIC HU3KOYACTOTHBIX M3JYYEHHH N0 CpPaBHEHHID ¢
HI€ATHFHBIM Ta30M, I0ITOMY B 00J1aCTH JTMHHOBOJIHOBbIX HU3ITy'eHHii KpHBas
BuHa crana 0b1 6511Ke K peajibHOi, 4eM 3TO CeI0Bao U3 €ro pacyeros.

Kak u3BecTHO, npobieMy M3nydeHMst YEpPHOrO Teja PeLIMNT HeMeUKHH
¢um3ux-Teopetuk M.IInaHK, KOTOPHIHA BBEN JUCKPETHOCTH ACHCTBHA, YTO, MO
MHEHHI0 (M3HMKOB, O3Ha4aJO COBEpLIEHHO HOBBIHM noaxon Kk rnpobieme.
Onnako ato ne coeceM TouHOo. M Ilnank, 1 BuH B cBoMx pacuerax
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PaccMaTpuBand H3JIy4YeHHe OCLUMIIATOPOB, TOA KOTOPHIMM OHHM NOHHManu
BO30Y)XAEeHHBIE MOJIEKYJbl. JTH MOJIEKYBI NPH koNeOaHUsIX IOJDKHBI OBUIH
HOCHIIATh BOJHBI M3Jy4eHMsA, KOTOpble N0 (pM3MYECKOH MpHUpOIE SABNAIOTCA
nuckpetHbiMu. [Toatomy IlnaHk coesnan He «NPHHLMITHAIBLHO HOBBIHM 11ar», a
BCEro JIMWIb yued (GaxkTop, KOTOPBIMHM IpeAbIAYLIMMH HCCIe10BaTEIAMH
YNYCKaICA W3 BHAY, — JMCKPETHOCTH M3JIyYeHHs BO30YKAECHHBIX MOJEKYI.
VYyer 3TOro (akTopa MO3BOJMI TOYHEE OTPA3MUTh SBIEHHE H3IY4eHHs
4YepHOro Teja, W Y)Xe B nNpenenax JOIMYyCTHMBIX MNOrpemiHocTeil ObLiy
TMOJTyYeHBl YIOBJICTBOPUTENbHbIE Pe3yJIbTaThl 0 COBMANEHHIO PAaCYETHBIX U
OMBITHBIX NAHHBIX.

CnpawuBaetcs, Hy, a Tenepb, nocie BBoda IlnaHkOM AMCKpeTHOCTH
n3yueHus, Bce, HakoHel yuteHo? KoHewHo, Her. Ecim 651 Obina
BO3MOXHOCTh HETPEPHIBHO YTOUHATH OMNBITHBIE HAHHBIE, TO HEU30EKHO
obHapyxmunoce Obl, yTo M KpuBas [lnaHka MMeeT pacxoxiaeHne c
NOJY4YeHHBIMH JKCIIEPUMEHTANIBHBIMHM pe3ynbTaTaMu. Ilpumnoce 6v1 Torna
HCKaTh HOBBIE Hey4TeHHble (JaKTOPbl, HanpuMep, pas3iuuns B CTPOCHHH
MOJIEKYJT YEPHOTO TeNa U 3aMONHSIOMIEr0 €ro NONOCTh ra3a, yuuThiBaTh (pakT
HaNHYMA OTBEPCTHS B MOJIOCTH Tella, BIUSHHE OKPYIKAIOLIEH CPeasl, APYTUX
TEJI U T. A.

Takum oOpa3om, Metomojormyeckas omnbOka (PU3HKOB-TEOPETUKOB B
PacCMOTPEHHBIX Cydasx 3akiiyajack B TOM, YIO OHHM MIEAIM3MPOBAIH
CBOM MOJIeNIM, KOTOphle Ha caMOM A€j€, KaK M BCAKME MOJIENH, ABJIAINCEH
NPUOIHKEHHBIMH.

BTtopoii cyumiecTBeHHON OLIMOKOHW BCEX TeX, KTO IoJiaral, YTo HOBbBIE
OTKPBITMSl THIIA PEHTI€HOBCKOTO M3JYYEHUs. MIM pPaarOaKTHBHOCTH
TpeGOBaaM nepecMOTpa OCHOB KinaccHdyeckoid (usuky, Obu1 He yder
MepapXWyeckol OpraHu3aUMHM MaTepud BIIyOb, OTOXIECTBIEHHME BCeMH
MaTepuH ¢ KOHKPETHBIMHM ee (POpMaMH, OCBOEHHBIMH TOTALIHEH HayKOH.

OTKpBITHE CYyLIECTBOBAHHS B NPUPOE PAAMOAKTUBHOCTH NOKa3ajo, uTo,
XOTS BEILECTBA M COCTOAT M3 MOJIEKYJ, 4 MOJIEKYJbl U3 aTOMOB, KOTOpHIE
CYHTAJINCh HEJNEeNUMBIMH, aTOMbl OKa3alHCh NEIUMBIMH, OHHM HE SIBJIAIOTCA
MPOCTEHIINMY, a SBAIOTCA CIOXKHBIMU OOpPa30OBaHUAMM, H C 3TMM HYKHO
pa30uparhCs, B NEPBYIO O4Yepeab, Ha PU3NYECKOM, @ HE HA MAaTEMATHYECKOM
ypoBHe. CobOcTBeHHO, 3TO W npousouuto, koraa Jbk.[x. Tomcon BelABHHYN
CBOIO MOZEeNb aToMa B BHJAE TOJOXKHTENbHO 3apsKeHHOH cdeprl ¢
BKpaIUIEHHBIMH B HEE OTPHLATENBHO 3apsSKEHHBIMH 3JIEKTPOHAMH.

OTKpbITHE PEHTTeHOBCKOTO M3JIy4eHMs, TaK XK€ KaK M OTKPBITHE IO
9TOrO 3JEKTPUYECKOr0 M MArHMTHOTO TIOJieH, B3aMMOIEHCTBYIOUWIMX C
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BELIECTBOM, NPSIMO YKa3bIBaJIO, C OXHOH CTOPOHBI, Ha €IMHCTBO (PU3HUECKOH
MPHPOABI BELIECCTBA M MOJEH, HHAaYC OHH He MOTJIM OBl B3aHMOJEIiCTBOBATS,
HO, C APYTOif CTOPOHBI, 3TO € TOBOPHIO B 00 MX KaYeCTBEHHOM pa3jIHHH,
[OCKOJNBKY Y M3JIyYeHHMH W Yy BellecTBa MAaccoBble TIUIOTHOCTH Obinu
HECOM3MEPHMBI. EJMHCTBEHHBIM BapHaHTOM, KOTOpBIi MOF pa3pelluTh
NpOTHBOPeYMs, OBUIO NMPU3HAHHE 33 CHIIOBBIMH TTOJIAMH CTaTyca CTPYKTYpBI,
OCHOBaHHOH Ha Oonee rnyGOKOM HEpapXUYECKOM YPOBHE OpraHH3aLHH
MaTepHH, YeM OpraHM3allis BELIeCTBa, U K 3TOMY ObUIN BCe [PEANOCHUIKH,
HOCKOJIbKY BCEMH NPH3HABAIOCH CYLIECTBOBaHHE B Mpypoae 3¢upa. 1o
ObUI0 OpsIMOE yKa3aHHe Ha TO, 4TO 3(QUp SABIAETCA CTPOHTENBHBIM
MarepHajoM M mojei, M BenecTBa. ONHAKO BMECTO 3TOro NPOM30OMLIA
[IOAMEHA ITOHATHA: CWIOBBIM IOJSM TNPHCBOMIM CTaTyCc «ocoforo BUIa
Marepum», KaKk 6YATO 3TO XOTh O YEM-TO TOBOPHUT, W OBLIM MpPEKpAILEHb]
BCAKME TIONBITKH BCKPBITH (DH3MUYECKYIO CYLUHOCTh CHJIOBBIX MONEH
B3aMMOJIEMCTBHH, BKJIIOYas M JJEKTPOMArHWTHBIE, M TPaBHTALUMOHHBIE. A
BCKOpE MCYe3 M3 MOons 3peHus QU3HMKoB U cam 3¢Hp, 1 paboTaTh CTano He
Haj 4yeM.

TakuMm ofpa3oM, HUKaKHMX TIPUHLMIHATBHBIX MPUYUH 1J TOFO, YTOOHI
OTKa3biBaThCA OT MPEACTAaBIEHMH KilaccHuyeckod GH3MKM B CBA3M C
NOSBAEHHEM HOBBIX (DaKTOB MM He COBNAJECHMIl NOJyYEHHBIX B ONBITax
pe3yabTaToB ¢ OXKHIABLIMMHUCA M3 MOJENBHBIX TIPENCTABIEHHH, He ObUIO:
HYXHO OBUIO BCEro JHIIb YTOYHATh CBOM NPEACTABJIEHHS, @ HE JIOMATh BCIO
(PH3HKY.

1.3. Cmpykmypa u ocobenrnocmu coepemennoii
Pusuueckois meopuu

IMosBuBwascs B Hayage 20-ro B. Teopus OTHOCHTENBHOCTH
A.DiiHuITeiiHa, a B AajbHEH1IEM 1 KBAHTOBAsK MEXAHHKA NPUHIMIIHANBHO NO-
MHOMY MOCTaBUIM BCIO NpobneMaTHKy GU3MKH, BKJIFOYas LEnH (QU3HKH U ee
METOMOJIOTHIO, TEM CaMblM OTKa3aBWMCh OT TMPEEMCTBEHHOCTH C
KJaccHyeckol (Gu3nKoi.

B ocnoBe Cneuunansuoit meopuu omuocumensnocmu [6}, xortopas
CYHMTAETCA (PU3NYECKON TeopHel NMPOCTPAHCTBA M BPEMEHH NP OTCYTCTBHH
NoNeN TATOTEHWS, JeXar He [Ba, KaK 3TO OOBIYHO CYMTaeTcs, a TNATh
NIOCTYNaToB.

IlepeiM M camMbpIM TiaBHBIM nocTynaToM (CneumanbHoi Teopuu
OTHOCHUTEJTBHOCTH ABJIACTCSA OMCymemene é npupooe ghupa. IToT NocTy1at
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BBEJEH DHHLITEHHOM B TEOPHIO HAa TOM OCHOBAaHWH, yTO 6e3 a(upa Teopus
oKa3biBaercsa OoJjiee MPOCTOH, YyeM eciu Obl B HEH YUYMTHIBAJOChL HAJHYHE
aupa B mpupone. ITOT NOCTYyIAT, KaK NpaBuiio, He GOPMYIHpyeTcs B BUJE
NOCTyJaTa B Hay4HO! M y4eOHOH muTepatype, HO MMEHHO OH OTpeAeNnseT
BCe JanbHeiluive noctpoeHus CroeumwanbHoit # OOmeit  Teopuu
OTHOCHTEBHOCTH DHHIITEHHA.

Bropoif 1octysiat — NIpHHUMIL OTHOCHTENRHOCTH DHHIITEHHA — TJIACHUT,
YTO 60 6CeX HHEPUUATIbHbIX CUCIEMUX oOmcYyemda, M. e. CUCINEMAX,
OGUNCYIUXCA  PAGHOMEPHO U NPAMOJIUHENHO 6€3 YCKOpeHui npu
OO0UHUKOBBIX YCNIOBUAX NIOObIE (DuU3UYECKUe AGTEHUA — MeEXAHUYecKue,
onmuyeckue, mennoesie U m. n. HPOMEKAOM OOUHAKOBO. ITO O3HAYAET,
4TO JABWXXEHMUC CaMOH MHEPUHAIBHOH CHUCTEMB! B TPOCTPAHCTBE, HHUKAK He
BJIMSET HA XOA TpolleccoB B Hed. Bce MHepuuanbHble CHCTEMBI
PaBHOMNpPABHBI, M HC CYWECTBYET BBbIIENEHHOH a0CONIOTHO TOKOAIIEHCS
CHCTEMBI OTCYE€TAa, KaK HE CYLIECTBYeT abCOMIOTHOTO NpPOCTpaHcTBA M
abCOMIOTHOIO BpeMEHH.

U3 3T0ro 10jI0)KEHNs BBITEKAET TPETHH TOCTYJIAT: CKOPOCHb Céema 6
BUKYyMEe 60 6CeX HHEPUUATIBHBIX CUCMEMAX omcuema oouHakoga. B
JHTEepaType OH CYUMTACTCA NEPBBIM U OOBIYHO (pOpMyNHpyeTCs Tak: CKOPOCTH
CBETOBOI'O Jlyya B MNYyCTOTE€ IIOCTOSHHA W HE 3aBUCHT OT JBHIKEHHSA
M3y4almero Tegd. JTOT TMOCTYNAT MONYYMNT Ha3BaHHE NPHHLMIA
TIOCTOAHCTBA CKOPOCTH CBETA B MYCTOTE.

UeTBepTHIM NOCTYIATOM, HE BBIPAXEHHBIM B SBHOM (OpME, ABIAETCA
NOJI0OKEHUE O TOM, YTO 30 OOHOGPEMeHHOe NpomeKaHue coovlmuii
npuHuMaemcs (pakin 00HOEpeMEHHOCIMU NPUX0dd OM HUX CBENI0EOZ0
CUZHANG.

[IsTeiM 1OCTY1aTOM, JHIUE KOCBEHHO CBS3aHHBIM C TPEAbLIYUIMMH
YETHIPEMS, ABNAETCH MOCTyJaT 00 MHBapMAHTHOCTH  (IIOCTOSHCTBE)
YETBIPEXMEPHOI0 UHTEPBAA (s, B KGTOPOM COCTABISIIOIMMH SIBJISIOTCA TPH
KOOpIMHATH! NPOCTPAHCTBA, BPEMS U CKOPOCTH CBETA, CBA3LIBAIOIIASA BpeMs C
IIPOCTPAHCTBOM:

ds® == v’ + c’/yz +d2’ + (iedr) .

HIMeHHO 3To BBIpaXkeHHe JaeT OCHOBY Mt NPeo6pa3oBaHs KOOPAMHAT
W BPEMEHM [pH MEpPEXOoAe OT OMHOM MHEpLHANbHOM CHCTEMBI K APYIOi,
TakMe Npeobpa3oBaHHs MOMYYHIIM HasBaHHe npeobpasoanuit JlopeHua, Tak
KaKk OHM Ha CaMOM jieJe OHM OBUIM NOJy4YEHBI TOIAHACKUM (DU3MKOM
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Jlopenuem B 1904 r., T. e. 3a roa A0 co3naHus IfiHiuTeiinoM CrieuuanbHON
TEOPUN OTHOCHUTEIBHOCTH.

O1n npeobpaszoBanus ObUIM BhIBeldeHb! JIOpEHIeM NPUMEHHMTENBHO K
TCOPHH HemoapwxHoro »dupa. Mnaes, monoxeHHas JlopeHueM B OCHOBY
npeobpa3oBanmii, Oblna mpocTa: NpH  ABWKEHMH Tel CKBO3b 3I(Hp
2JCKTPUYECKOE T10J1€ 3apsfioB JeOpMUpYeTCs, a IMOCKOIBKY BCE aTOMBbI
JBHXKYLIMXCS TeJl CBA3aHbl MEXAY COOOH 31eKTPHUCCKUMH CHIaMH, TO OHH
HAYHHAIOT COMMKATBCA, YTO BBI3BIBAET COKpAlLIEHHE JUIMHBI 3THX Tell,
Ha3BaHHOE  JIOPEHLUOBBIM  COKpaileHMem JjuuHel.  Ho  rtakue  xe
1peobpa3zoBaHus MoaydeHsl DHHIITEHHOM M3 COBEPLIEHHO APYroil Miaen —
MEM WHBAapMAHTHOCTH YETHIPEXMEPHOI'O HHTEpBana, OlMparollelics Ha
IPHHILMI 3KBUBAJIEHTHOCTH MHEPUMANbHBIX CHCTEM, KOTOPBIA cam Mo cebe
BO3MOXEH TOJIBKO NMPH OTCYTCTBMM B IIPOCTPAHCTBE d(Mpa, TONBKO TOrJa
yHepUMAJIbHBIE CHCTEMbI HepasinunMbl. Hammune xe 3Qupa B npocTpaHcTBe
J€1AET CHCTEMBI OTCYETa He OSKBHBAJEHTHBIMM, TaK KaK MX CKOPOCTb
OTHOCHTEILHO H(¢Hpa GyzeT pasauuHOM, M JaTh I'apPaHTHIO OTHOCHTEIBHO
paBHOLIpaBUs BCeX (PM3MUECKMX TMPOLECCOB, MPOTEKAWUMX B HHUX, YKe
yenb3s. Takum o6pa3oM, OIHY M Te ke NpeodpasoBaHMs MOJIyYeHbl ABYMS
aBTOPaMM Ha OCHOBE COBEPIIEHHO Pa3sHBIX, B3aHMHO MCKIJIIOYAIOWMX APYT
JApyra uaeii: Hanuuus >¢upa B npupose y Jlopenua, oTCyTCTBHA IdHpa —y
DitHreiya.

M3  npeobpazosanmii  Jlopesua B CneunanbHOM — Teopuu
OTHOCHTEIBHOCTH, HO Y)K€ NPUMEHUTENBHO K IOJOXKEHHIO OTCYTCTBHA B
npuposie 3Qupa M BHITEKAIOT OCHOBHBIE 3((deKThl CreunanbHol TeopuH
OTHOCHUTEJILHOCTH — CYlIECTBOBaHNE NpelelbHON CKOPOCTH IS NHOOLIX Ted,
PaBHOM CKOPOCTH CBETa B BaKyyMe, OTHOCHTEILHOCTH OJXHOBPEMEHHOCTH,
3aMeJIJICHHE TeYeHHsd BPEMEHH, COKpallleHHe TNPOJOTLHBIX (B HalpaBIeHHH
ABM/KEHHA) pa3MEpPOB TeJ, YBEIHYEHHE MacChl Tejl C YBEJMYEHHEM WX
CKOpOCTH, YHHBepcalbHasi CBA3b MEXIY SHEpruell M Maccoi, TpakTyemas
KaK X KBHBAJIEHTHOCTD.

[Ipusnano, 4To 1pu GONBIIMX CKOPOCTAX JBMXEHWA Tenl mobas
(usnyeckas Teopws [0DKHA YIOBJIETBOPAThH TpeOOBAHMAM COOTBETCTBHS
TEOPMM  OTHOCHTEILHOCTH DHHuITEHHA, T. €. OBITb  PENsTHBHCTCKH
uHBapuanTHOH. CYMTaeTCsA, 4YTO 3aKOHbl TEOPUH  OTHOCHTENBHOCTH
onlpesesIoT Npeobpa3oBaHMs NPU MEpexoje OT OAHONH HHEPUHANBLHOH
CHCTEMBI OTCYETA K JIPYTOi HE TOJIBKO KOOPIAMHAT M BPeMEHH, HO K oboH
(u3uyeckod  BeNMYMHBI. DTa Teopus  BBITEKAET W3  NPHHLHUIOB
MHBapHAHTHOCTH HIH CUMMETPHH B (PM3MKE U TIOITOMY BCET/a BepHa.
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Passurne CrnieuyanbHOW TEOPUH OTHOCHTENBHOCTH NPHUMEHHTENIBHO K
IrPaBUTaLMOHHOMY TIONIO nOpuBeno Kk  co3gaHmo  OO6med  Teopuu
OTHOCHUTENBHOCTH [7] WM, KaK ee Ha3bIBalOT, TEOPHH TATOTEHHS. JTa Teopus
6bina Taxke cosfaHa OiHiuTeliHOM B 1915 1. 6e3 cTuMynupylole# ponu
HOBBIX 3KCMEPHUMEHTOB, IIPOCTO ITyT€M JIOTMYECKOrO pa3BUTHS MpPHHLMMNA
OTHOCHTEJIBHOCTH NPUMEHHTEILHO K TPaBUTALIHOHHBIM B3aUMOJEHCTBHAM. B
O6meii TeOpHH OTHOCHTENBHOCTH DHHLITEHH MO-HOBOMY HHTEPIPETHPOBAT
YCTaHOBJICHHBIA eule [ammiaeeM (JakT paBeHCTBA TIpaBUTALMOHHOH H
MHEPTHOH Macc. DTO paBEHCTBO, MO MHEHHIO DiHUITEiHa, O3HAYaeT, YTo
TATOTEHHE OAMHAKOBBHIM 00pa3soM HCKpHBISET IMyTH BCEX Tel, 4YTO H
pacCMaTpUBAETC KAaK HMCKPHMBJIEHHE CaMOro IpOCTPaHCTBa-BPEMEHH.
MeTtpuka npoctpaHcTBa-BpeMeHH B OOwwieil TEOPUH OTHOCHTENBHOCTH
OMUCHIBAETCA KOMIOHEHTAMHM METPHUYECKOIO TEH30pa, 3TH KOMITOHEHTHI
ABJIIOTCA TOTEHLMANaMM TPABUTALMOHHOIO MONsA, KOTOPOE ONMCHIBAETCA
HEJIMHEHHBIMM ypaBHEHUsIMM OHHIuTeHHa. Teopus TaroteHus DHHWITEeHHa
npuBena K HOBHIM MpeACTaBIeHHAM 06 3Boousy BeeneHHoH, pacuinperno
Bcenennoit, «bonpiomy B3pbiBY» U T. 1.

B Hauwane 20-ro cronerus BO3HHMKJIa KBaHTOBas MexaHuka [8-10].
TonukoM K ee cO3MaHHMIO TOCHYXHIH TpPH, Ka3auoch Obl, He CBS3aHHBIE
MeX1y co60i IpynIbl sIBICHHUH, IPEATIONOXKHTENBHO CBUAETENBCTBYOLIHNX O
HENPUMEHUMOCTH OOBIYHOW KJIACCHYeCKOW MeXaHukH. Mmu sBisioTcs
YCTaHOBJ/IEHHE Ha ONLITE ABOWCTBEHHOHW NPHPOABI CBETa (KOPIYCKYJIApHO-
BOJIHOBOM 1lyanusM), CHEKTPaJbHble 3aKOHOMEPHOCTH, OTKpPBITHIE TIpH
M3YYEHUH 3JIEKTPOMArHUTHOrO U3JyYeHHs aTOMaMH (M3Tydesne abconroTHO
YEPHOrO  Tela), W  HEBO3MOXHOCTb  OOBACHEHHS  YCTOWYHBOCTH
CYIIEeCTBOBaHMsl  aTOMa, CTPYKTypa KOTOporo Oblja mpeiacTaBneHa
nuaseTapHoil Mozensio Pesepdopna.

CyTh KOpPIYCKYJNSIPHO-BOJIHOBOTO [yanM3Ma CBETA 3aKJIOYAeTCs B TOM,
YTO B OHHX ABJEHHsX (MHTepdepeHuns, aAudpakuns) cBeT BeneT cebs Kak
BOJIHA, 8 B APYTHX (ZaBJEHME Ha NpenstcTBHe) kak yacTiua. Ho Bmepbie
KBaHTOBbIE MPENCTaBJIcHUs ObUIM BBemeHb B (pusmky [InaHkoM B 1900 r.
Inank paspewmnn NpOTHBOPEYUs B TEOPHH IJIEKTPOMATHUTHOIO H3JyYeHHs,
NPeNNoNoXK1B, YTO CBET HMCIYCKAeTCs OMNpeAeNeHHBIMH MOPUHMSAMH H 4TO
SHEpPrUs KaXAOH TaKOH MMOpPIMM — KBAHTA NPONOPLUHOHANLHA 4YacroTe
U3JIyUYEHH, T. €.

E = ho,
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rjic i — nocrosHHas BenuunHa (nocrosuHas [lnanka).

[TpoTuBopeuns TraHeTapHOM MoAeTH aTtoMa paspeuina bop B 1913 r.,
BBLIBHHYBIUMH TIOCTYJaT O CTAUMOHAPHOCTH AaTOMHBIX OpOMT. YToOBI He
M31yYaTh YHEPrHIO B MPOCTPAHCTBO, 3EKTPOHBI JOIKHEI 3aHUMATh KaXIbIH
OJHY M3 «pa3pelIeHHbIX» CTaloHapHbIx opbuT. Torna ninydenus ne 6yner,
1 aTOM CTaHEeT YCTOHYUBEIM.

BaxHelIMM ~ MOJOXEHHEM B KBAaHTOBOH  MeXaHMKe  sIBJSeTCs
Ipe/CTaBieHUEe O BOJHOBOM  (QyHKUMH, oOBednHAOWEN aHcamMOnb
MaTepHaJlbHBIX TOYEK, HaXOJAIIMXCS B CHIOBOM rone. BonHoBoil dyHkuun
NPHNHCBIBAETCS  CMBICA aMIUIMTYObl BEPOSTHOCTH, TaK YTO KBaLpaT ee
MOiYili €CTh IUIOTHOCTh BEPOATHOCTH HAXOXIEHMS YacTHUbl B JAHHOM
coctosaud. IIpH 3ToM KOOpAMHATHI M HMOYJAC KaKAOH YacTHLE
B3aHMOCBA3aHbl B IpejesiaX MNpHHIMNA HeompeneleHHocTH Ieiizenbepra,
COTNacHO KOTOPOMY KOOPIMHATHI M UMNYJIbC, @ Takoke IHEPTHsl U BpeMs He
MOTYT HMETh TOYHBIX 3HAUEHHIA.

B kBaHTOBOH MexaHMKe MOMEHT MMNYyJbca, €ro MNpoeKUHs Ha
BLIOPAHHOE HampaBJIeH)e, a TAKKe YHEPTHs NPH ABIXEHHH B OTpaHHYEHHO
06;1acTH MPOCTPAHCTBA MOTYT IPHHUMATH JIMIUG PSA AMCKPETHBHIX 3HAYEHHH.
C noMoInelo KBAHTOBOH MeXaHWKM Oblia MOCTPOEHA TEOPHs aTOMOB, TEOPHS
XHMHUYECKOIt cBA3M, Teopus anb(da-pacmaga sgep, KBaHTOBAas TeOpHA
paccesuunsi, 30HHas Teopus Teepporo Tena. KpaHToBas Teopus nerna B
OCHOBY TEOPHMM KBaHTOBOH JIEKTPOHMKM, HpHMBeMlleH K CO3JaHHIO
KBAHTOBbIX T'CHEPATOPOB — Ja3epoB M Ma3zepoB. TakuM o6pa3oM, HalIHLO
110;1€3HOCTH TEOPHH UIsl pELIEHHS] HEKOTOPHIX MPUKJIaHBIX 3aj1ay.

[Tono6HO TOMY, Kak Ha OCHOBE KJACCHUECKHX 3aKOHOB JBI)KEHIIS
OTAENbHBIX yvacTHLl Oblna co3fnaHa Teopus MOBENeHHs OoablLON  HX
COBOKYMHOCTH — KJjacCHYeckas CTaTMCTHKA, TaK HAa OCHOBE KBAHTOBBIX
3aKOHOB ABM)KEHMS YacTHL Oblia IOCTPOEHA KEUHMOGAA CHIANUCINUKA.
KBanropas  CTaTMCTHKAa  ONMHCHIBAET TIOBEJEHHE  MAKPOCKOMMUECKHMX
00LeKTOB, TMOCKOJbKY CUMTAeTCs, 4YTO KJacCMdeckas MeXaHHKa He
HpUMeHHMa IS OMTMCANHs JBMXKEHHS CNaraloliX UX YacTHU. A KBaHTOBBIE
CBOICIBA  MHMKPOOOBEKTOB  OTYETIMBO NPOABIAIOTCA B CBOMHCTBaX
MaKpPOCKOIIMYECKHX TeJl.

MaTteMaTHyecKHii  anmapaT KBaHTOBOM  MEXaHMKM  CYLIECTBEHHO
OT/IMYyaeTcst OT allapara KjlacCH4eCKOH CTaTHCTUKH, TaK KaK HEKOTOPBIE
(u3nueckie BeJMYMHBI B KBAHTOBOM MEXaHWKE MOTYT NPHHMMATb TOABKO
duckpeTHbie 3HaYeHHA. OIHAKO caMO COAEpXKaHHE CTATUCTUYECKOH TCOPHH
PaBHOBeCHBIX COCTOSIHMIT He mperepresio TuyOOKMX M3MeHeHMH. B
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