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OT PEJAKTOPA

B Hacrosiell 6potuiope aBTOpY, 1O ero nmpocebe, Gblia npero-
cTapjeHa BO3MOXKHOCTH KPATKO H3JIOXKHTh CBOHM JIHYHbIE B3IJIfLbI
M0 HEeKOTOPbIM BONpPOCAM siAepHbIX HpeBpamieHni. OOMmen Mye-
HASMH 1o npoljeMaMm coBpeMeHHOH (U3IUKK SBJsSETCS  BIIOJIHE
JKeJlaTesbHbIM, MO3TOMYy B GpolIiope NpHBejeHa KPaTKas JUCKYC-
CHs, KOTOpasa MOXeT OKa3aTbCsd TTOJIe3H O AJadg  CcorjJacoBaHusd
NPOTHBOIIOJTOKHBIX MHEHHH.

Samectureas dupexropa JITH no nayuuoii padore
npogpeccop C. B. ¥COB.

OT ABTOPA

B tekyuiem roay cosercKas skcnepuMesTaJbHas ¢uiuka odo-
raTusach BbLAAIOWIMMCS VHHKaJbHBIM coopyxeHHeM. CHiam# co-
BeTCKOH HAayKH M TeXHUKH IYUIeH B 3KCIJIyaTaluil CHHXpodaso-
TPOH Ha J1ecATb MHJLIHAPAOB ~ 3/1eKTPOHOBOJBLT. B O.HxkaiilueM
OyayleM MOXKHO OXHMaTbh, UTO 3KCHEpHMeHTaTopaM yjaacTcs 3a-
perucTpupoBaTh Hosble (pakThl W3 oO0JacTH MOBeJeHHS MHKpO-
HaCTHIL.

Kak ussectHo, a106as Teopusi NOATBEPKAAETCS (paKTaMM; Ka-
3aj0cb Obl, ofHapyMeHHe HOBHIX (aKToB OyderT crnocobCTBOBATH
COBEPUIEHCTBOBAHHIO CYWECTBYIOW el TEOPHH, 3alOJHeHHI0 B Hel
«0eJblX» MeCT, HCMPAaBJEHHIO €€ HEKOTOPbIX HETOYHOCTEH H T. .

Cjenyer, OJHAKO, HAIOMHHTb, YTO OAHOA H3 caMbIX Xapak-
TEPHBLIX 4epT COBPEMEHHOH TeOpHH fBJISETCA TO OOCTOSITENbCTBO,
UYTO OHAa CTPOMJIACh, COrJIaCHO peKoMeHaaluuu JDiHuITeHHA «..3a-
ObiTb 00 3upe ¥ NMOCTapaThCsi HUKOTJa HE YIMOMHHATb O HEM».

Tem ne menee, «3(pnp» BIOJIHE KATETOPUYECKH HAMOMHHI O ce-
6e B nccaelopanusax Jlamba (1948 r.), nosromy B Hacrosilee
BpeMsl 6eccropHo MPH3HAETCH, YTO «.TO, YTO Mbl HasbiBaeM Iy-
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CTOTOIl, HA caMoMm Jele ABJsieTcs HekoTopoft cpenoil. Hasosem
JH MBI ee NO-CTapHHHOMY «3(GHpoM» HJIH 6oJee COBPEeMeHHbIM
CJAOBOM «BaKyyM», OT 3TOrO CyTb jesda He MeHsiercs» ([1. M. Bao-
XHMHLEB).

HMuenHo B 3TOM H 3aKJIOUACTCST OCHOBHOU AedeKT coBpemeit-
HOll TeopuM MuKposiBaeHHi. OnNHCbIBAs $IBJCHHS] BHE CPeAbl, Cul-
Tas, uTO 3TOH Cpedbl HET, TaKyl0 TEOPHIO, KOHEYHO, Mbl He MO-
>KeM B MOJIHOM CMbIC/e Ha3BaTh (PUBUHECKOR TeOpHeli MUKPO-
sBJE€HUH, W OHA He B COCTOAHHM JTOKHBIM 00pasoM cBs3aTb
JApYr C APYyroM cyuiecreyrouitie akrbl.

MoXXHO /4 NO3TOMY OXHAATh, 4TO TMOAOOHOTO pOAda Teopust
BAPYr OKameTcsa 6Gosiee NOJHOLEHHON, Kak ToabKo Oyayr ofua-
PYy#KeHbl HOBble (AKTbl, TOJTYYeHHble € TOMOLLbIO COBPEMEHHOM
IKCMIEPHMEHTAJIBHON TeXHHKH?

ITo nawemy wmueuuto, HoBble (aKTBl #He 10AT8CPIAT HEKOTO-
PLIX OCHOBHBLIX TNOJOXKEHUH CcOBpeMeHHOHW TeopuH; HaoOOpoT, B
CBETE HOBEHIUMX OMNbITHHIX JaHHbIX A0JXHbI OyayT elle ocTpee
OCHaXUTbCA €€ [POTUBOPEYHS M HECOBEPIIEHCTBA.

Koneuno, nyrem JOMo/MHHTENBHBIX, (DH3HUECKH MaJjo OGOCHO-
BAHHBIX [PEANOIOKEHHII MOMHO M BIpPedb NOLLEPIKUBATH
CYIULEeCTBYIOLLYI0 TEOPHIO, ellle AaJjblle YBOAUThL €€ OT AedCTBU-
T€JbHbIX COOTHOILEHHII B NPHPOAE, HO 3[€Ch K& BO3HHKAeT BO-
Npoc: 3aueM 3TO Je/aTh? :

He ayuwe au wucnpasute gopellHyio OHHOKY H He TOJBKO
NPU3naTs Cpefy, Ho U cAesaTb U3 3ITOT0 NPU3HAHHS BCe HeobXo-
JUIMbie 8618006L.

Hawm kaertcs, uro orpomHasi no cBouM Macwrabam M 1ay6o-
Kag [0 HAYYHOMY 3aMbIC/Iy JIKCNEePUMEHTANbHAA TeXHUKa He
J0JIZKH& HCIO/b30BATHCA AJs OXKHMBJEHUsI W rajbBaHU3aiUH oOT-
AMHUBAIOLLCH TEOPHH, a JA0/UKHA CJAYXKHTb AJs [OCTPOEHHSt MCTHH-
HO pusuueckol TeopHiu, CMOCOGHCH ropasgo OwicTpee JBHIATh
BiEepes HayKy ¥ TeXHHKY.



i. TOCTAHOBKA BOMPOCA

B npeabiayuieii pa6ote ! HaMy Obl1O BBICKA3aHO MHEHHE, 4TO
IIOCTYJ1AT O TaK HAa3blBAEMOH «IpeiebHOll» (abcosoTHOR) CKO-
pocTH B npupoje (CKOpOCTb CBeTa) He ABJsIeTCSl OOOCHOBAHHBIM.

3TOT mocTyJAaTr BO3HWK B pe3y/bTare OIbITOB, [POBEJEHHbIX
rJasHbiM ofpasoM 1o cxeMe MafikeapcoHa,

Onnako umetorcess apyrde onbitel  (Canbska, Ilorann, Mai-
KeabcoHa U [3J158), KOTOpble B TMPOTHBOBEC OTPHLATEJbHBIM HH-
Tep(pepeHUHOHHBIM OlIbITAM «...¢ NOPA3HTEIbHOI TOYHOCTBIO NOJI-
TBEPKAAIOT Npeanojoxenue 0 HeyBaekaemom sdupe...» (C. H. Ba-
BHJGCB).

Takum o6pazom, B Hacrosllee BpeMsl 0eCCHOPHO CYLIECTBYIOT
npoTusopeyussle ONBITHI MO0 W3MEPEHHI0 CKOPOCTH CBeTa OTHOCH-
TeJBpHO «3dupa.

Tem une menee, gcs coBpeMeHHast TeoperHuecKasi ()U3UKa No-
CTpoeHa Tak, Kak OyATo 6ol MOJHOCTBIO M HEONPOBEPIKHUMO AOKa-
3aHO, YTO CKOPOCTh CBeTa ecThb AOCOAHOTHASL CKOPOCTb B NPHPOIE,
UTO HHKaKue Tesa (Yacruilbl) sIKOGbl He MOTVT JBHIAThCSl CO CKO-
POCTBIO Bbillle, YeM CKOPOCTb €, W YTO JBHiKeHHe J1060ro npuem-
HUKaQ CBeTa HE MOXET yTo-iu0o MpuBaBUTL H/AH OTHATH OT CKO-
POCTH paclpocTpaHeHHsl cBeta.

Ho rnMmenHo notomy, 410 370 eilie He JOKA3AHO H UTO CcaM
DHHIUTEHH NPU3HABAJ CBOH NOCTyJAaT He 0oJjlee, UeM THIOTE30i 2,
MBI CYHTaeM BIOJHe 1eJecoo0pa3HblM  UCHO0JAb30BATh IJIsSE  TIO-
CTPOEHHS TEOPHM MHKDOSIBJAEHHH Opyeyio THIOTE3y, BBITEKAIOLLylo
u3 onbnitoB Caubsika, I[loranu, Maiikeabcona u I'3.14,— ONBITOB,
KOTOpble TOBOPAT NPOTUE CyUIeCTBYIOUlEro Tesuca o6 adcogoT-
HOH CKOpPOCTH CBeTa.

Moxker oKasaTbCs, YTO B ITOM CJy4yae B TEOPHH BO3HUKHYT
LIOBbI€ BO3MOMKHOCTH, KOTOpPBIE HE TOJBKO MOMOryT JHKBUAUPO-

! Cu. Gpoinopy «O HeKOTOPBIX 1HCKYCCHOHHBIX BOMPOCaX COBPEMEHHO
§usukn», sein. 3, 1956.

2 B cpoeit nocsenneil xkaure «CyuiHOCTb TEOPHH OTHOCHTE/ILHOCTH» (1131.
4-e, 1953) 3iHmTEeHH THCaJ, 4YTO CHEUHAJILHOW TEOPUH OTHOCHUTEJBHOCTH
«..NPHILIOCE BKJIIOUUTh «(pakT» (Ha JAese — runoTe3dy, OCHOBAHHYIO Ha paje
IKCNepHMEHTaNbHBIX (aKkToB, Ge3 KOTOPOH, NO-BHALMOMY, Henlb3s 080fTHCB)
HOCTOSIHCTBA CKOPOCTH CBETA¥,
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BaTh CYLUECTBYIOLUIHE TPYAHOCTH, 110 H OTKPOIOT nepep Heil aaJjb-
HelilliHe TepCneKTHBHI.

K coxajeHuio, cOpeBHOBAaHHe Ha3BAHHBIX [HMNOTE3 B HACTOA-
lee BPeMs OC/IOKHAETCS TeM, yTO MepBas runoresa (runoresa
TEOPHH OTHOCHTEJIBHOCTH) BO3BeleHa B DaHr HerorpeluuMoi
HCTHHBI, 4TO KacaeTcss BTOPOH runote3bl (OTpruaHHe abCOMOTHOI
CKOPOCTH CBeTa), TO OHA, B CHJY CO3J(aBlUEHCH MNPUBBIYKH, CUH-
TaeTcsl y/e40M HeBEXECTBEHHBIX HJH 3a6JyXKAaloMUXCH JIOAeH.

TepresuBasi ACKYCCHS MO yKa3aHHbIM BOIpOCaM J0JKHA
BLISICHHTb, Ubsl TOUKA 3PEHHs oKaxKeTcs OoJiee MpPaBOMEpHO B
CMbIC/Ie (pH3UYEeCKOTO M (PHJIOCOMPCKOro TOJIKOBAHWH CYyLIECTBYIO-
X (haKTOB.

Camo coboii pasymeercsd, uto AJisi OKOHYATEJAbHOTO PelIeHHS
HazBaHHOH Mpo6jieMbl HeOOXOAUMO OpraHHU30BAThL  COBEPLICHHO
Hosote onblThl (Ha 6a3e COBpPeMEHHOH TeXHHKH), KOTOpDbie MOIJIH
6bl OOHAPYXKHTb peaJsibHOE CYyLIeCTBOBAHHE OTHOCHTEJNBHOH CKO-
pPOCTH € MO OTHOLIEHHIO K NPUeMHUKY CBeTa.

[To HameMy MHeHHIO, 9TO SBJSETCA CaMOH BaXKHOHW M HEOT-
JOXKHOH 3a7]auell COBPeMEHHON 3KCrepHMEHTaabHOoIl (DHU3HKH.

1. 0 ®U3HYECKOM CMBICJIE «COBCTBEHHOH»
3HEPIMH YACTHL

1. B coBpeMennoll (pH3HMKe LIMPOKO HCIIO/IB3YETCS TaK Hasbl-
BaeMblil 3aKOH B3aUMOCBSI3H MEXKAY 3HEprHeli ¥ Maccoii

F = myc?, (1)

HasBaHHoe cooTHOLIEHHE C YCeXOM HCMoJb3yeTcs JJ8 pac-
yeTa SJAEPHBIX DeaklHil, U BeJHYHHA MoC? B KaXA0OM KOHKpeT-
HOM CJydae BOCIPHHMMAaeTCsl Kak «coOCTBeHHafs» (BHYTDEHHSA)
SHeprusl 4acTHLbl B COCTOSIHMH nokost (v = 0).

Bosuukaer Bonpoc, B HeM ke 3aKJAI0YAETCSH Qu3U1eCKuld CMbIC
«COOCTBEHHOHY Heprud TOH waM HHOH wactaubl? Kakosa npu-
poaa M NpOMCXOaHAeHHe 3ToH vHepruu? Ilouemy oHa mcerga cssi-
3aHa Co CKOPOCTbIO CBeTa W novyemy Boobule .1006asi noKorowascs
Mmacca JOJXKHa HMeTb CTPOTO omnpejeeHHblii 3anac BHYTPeHHeH
SHeprHH?

2. Mayuas coornourenue (1), MoHO Gbi10 Gbl NpeaNONOKKTb,
UTO «BCAKAs SHEPrusl B KOHLE KOHLOB MOXeT GblTh NPEBpailleHa
B JYUHCTyIO sHepruio» (M. Bopu) w1, apyrumu ciosamu, .io-
Gasi Macca TOKOs #1p MOXKET NpeBpaTHTbCH B (POTOHBI, KOTOPLIE,
KaK M3BeCTHO, AeHCTBHTENbHO HMEIOT CKOPOCTb JBHIKEHIISl, pab-
Hywo C.

BMecte ¢ Tem Ha NyTH 3TOro NPEANOJOMEHHS BO3HHKAET cJe-
Ayloutasi, J0BOJbHO CYILLECTBEHHAs TPYAHOCTD.

,IICJIO B TOM, 4YTO Macca NOKOHA /Hg, OYeBHIHO, HE MOXKeT MIHO-
BEHHO npespatutbcs B GoTonbl. Kasasock Gbl, B OpoLecce 3TOCO0
6 ,



ApeBpalleHHss caMa Macca AOMKHA MNOJYYHTb KaKoe-To fApedsa-
puTeAbHoe Jsudcerue, KOTOpoe B AadsibHelmem (Mpu v— ¢) Mor-
;10 Gbl 3aBEpILUTLCA OXKHJAEMbIM U3JydeHHeM.

Ho ¢ yBesauyeHuem v macca IIOKOA /My, COTVIACHO TEOPHH OT-
HOCHTE/NbHOCTY, HAUWHAET CHUJBHO BO3pacTarh, H [0OITOMY COOT-
pomenre (1) ¢akrnuecku A0/1XKHO ObITh 3anvcaHo B BHle

Fe— M (2)

2

V-5
Otcioaa noJyyaercs, 4yTo NpeBpaulene Ji060i Macchl B ¢o-
TOHBI JO/DKHO TMPOHTH CHavaJa CTaaHio pPe3KOro BO3DAaCTaNHs
Macchl (BMJOTh 10 00 MNPH U ==C) H TOJIbKO MOCJAe 3TOT0 «coB-
CTBEHHAS» IHEPTHA YaCTHILI CMOXKET MPUHATH CBOIQ eCTeCTBEH-

HYIO BeqHUHHY Moc?. JIpyriMu cjoBaMH, peasu3auHs «COOCTBEH-
HOIl» 3Heprud A0JKHa Kak OyATO Obi NMPOXOAUTH IO CXeMe

E = my*® BemectBa — --——mL—c?_—_ﬂ— — myc® uanyuenus. (3)
v
i

Bpsan av MOXKHO CYHTATb, YTO 3Ta CX€Ma, 3anHcaHHasg Ha
OCHOBAHHH  [OJOXEHHIi TEeOPUH OTHOCHUTETBHOCTH,  CrocobHa
Pa3bSICHATD MNPOUCXOXIeHHe U (U3HUYECKUH CMBICA «COGCTBEH-
HOH» DHEPrHH YaCTHLEHI. ‘

3. fl. . ®penkeab, roBopsi o «COGCTBEHHOH»> 3HEPruH 3JeK-
TpoHa, nucaj: «BHYTDEHHIOIO 3SHEPTHIO OTAENLHOIO 3JIEKTPOHA
YaCcTo paccMarpuBalOT KAaK 3JEKTPUUECKYIO 3Hepruio ero 3apsia
B NpPEANOJOXKEeHHH, YTO NMOCJAeIHHH pachpele/ed Ha MOBEPXHOCTH
WIH B o0beMe WIAPHKA C HEKOTOPbIM KOHEYHBIM paluycoM a,
Takoe onpexejenue BHYTDEHHell Heprud 3JeKTPOHa Mpeanona-
IaeT BO3MOXKHOCTb, XOTH Obl NMPHHUHITHAJBLHYIO, €ro <«B3pbiBa».
Pa6ora, Kotopasi 6uljia Gbl Npod3BeleHa NPH NMOAOOHOM pacrlbl-
JIUBAHWHU, W 1peAcTaBasier o000 ero 3JEeKTPHYECKYIO 3IHEPrHio»
(ITpuHounbl Teopun atomubix sigep, 1955, crp. 53).

Hasasi 1akoe onpeneineHHe «COGCTBEHHOR» IHEPTUH 3JIEKTPO-
na, A. M. Ppenkens 3pech ke A06aBAfeT, UTO «...B JeHCTBH-
TeIbHOCTH 3apsj 3/JeKTPOHA HeJleJHM, [03TOMY TNpHBeJeHHAs
MAKpPOCKOMUYeCKasi TPAaKTOBKAa eTo BHYTPEHHEH 3Heprau He
BMeeT (H3HYECKOr0 CMBICTIA».

Tak Kak B Jurepatype, M0 CyHIeCTBY, He HMEETCSl KaKHX-JH-
6o Jpyrux TpeacTaBJeHHH O MOPOHCXOXKAEHHUH «COOCTBEHHON»
JHEPTHH YaCTUl, TO M3 BCEro 3TOTO CJeLyeT, YTo AaHHBI BOMpPOC
A7MA COBPEMEHHOH TEOPHHM He SIBJASeTCsi SCHBIM M TeOpeTHYeCKH
CCBOEHHDBIM.



4. B cpoell npeablaymeii paGore!, Ha OCHOBAHHH KPHTUKU
10CTy2aTa O ApedeabHOl CKOPOCTH CBera, BONPOC O «COGCTBEH-
HOM» HEPTHUH YaCTUIL MBI NOMNLITAJHCh Pa3peUIUTh B CACAYIOILEM
acIeKTe:

a) TaK Ha3blBaeMmasi «CoOGCTBEHHAA» 3IHEPTHUS YACTHL eCTh TA
BHYTPEHHSISI NOTeHyLQAbHAA 3Ueprus cBasel, koropad B cJayuae
«OCBOOGOXK/IEHUS» TEPeXOAHT B COOTBETCTBYIOILYIO KUHETUUCCKIO

sHepruio L mo?, rme L m  paBHOBEAHMKa My W MpeCTaBIser co-
(6010 Maccy <«OCKOJKOB» JaHHOH YaCTHIH %;

0) CKOpPOCTb, C KOTOPOH pas/eraroTcsi OCKOJKH YacTHll, 3aBH-
CHT OT BeJHMYUHBI TOH NOTeHualbHOMl 3HepTHH CBSA3H, KaTOpas
CyIlecTBOBaJ/Ja B JaHHOH 4acCTHIle 10 «B3pbiBa». JTa CKOPOCTb U
MOXeT ObITh == ¢ M B YaCcTHOM cJaydae paBHa ¢. MmenHo B moc-
JeJlHEM BAPHAHTe OCYUIeCTBJseTCst coorHouleHne (1),

E = myc?;

B) sillepHble peakUHH B CBOeil OCHOBe TNPeACTaB/IAIOT CcoHoIo
WM TepexoA NOTeHUHaJbHOH 3SHePrud CBA3SH B KHHETHYECKYIO
SHEPrHI0 («B3PBIB» YACTHL) W.IH, HA060DOT, BO3HUKHOBEHHE BHYT-
PEeHHAX CBA3eH 3a CuUeT Mepexo/ia KMHEeTHUYeCKON SHeprHd B Io-
TEHIHAJBHYIO.

M3 Bcero 3toro BeiTeKaer, UTO MOXKHO NpeACTaBHTh cefe Cy-
1eCTBOBAHHE HECKOJIbKHX OOUHAKOBbIX MaCC, HO HX «CODCTBEH-
Hag» HEPrHs, B 3aBHCHUMOCTH OT BEJHUHHBI C6H3ell, He MOXKeT
ObITb OXBAaueHa OJIHUM «YHHBEPCAJIbHBIM» COOTHOlLIeHHeM [ =
== myc?, a Gyaer paBHATBCSH

Ey=myv? E,=mv,?, E;=mu® u T. 1.,
Tae v B O0IIeM CJaydae MOMKET ObITb GOJbIle HJIM MEHbIIE C.

1 CM. Gpownopy «(O HEKOTOPLIX [MCKYCCHOHHLIX BOMDOCAX CORPEMEHHOH
¢um3uku», BEIN. 3, 1956.

2 ToMBKO UTO OTMEYasoch, YTO COBpPEMEHHas TeOpHs Ja)ke B MHPHHIUHIE
lie AOTycKaeT BO3MOMKHOCTH <«B3pbiBa» 32JeKTPOHA, TAK KaK A0 CHX MOp He
Obls1 ofHapy:kKeH 3apsal MeHbWWH, ueM 3apaAx jekTpoHa. OnHakKo B Hacrosi-
uee BpeMs He MCK/IIOUAeTCsl BO3MOJMKHOCTb, UTO HEKOTOpble H3BEeCTHbie HaM
YacTUubLl (HampuMep, HeHTPOHB) 00JamalOT 32psA0M  MeHbLe, 4deM !/zo0
3apsijga  3MeKTpoHa (DKcnmepumeHTasJbHas ajepHas ©$u3MKa, nox  pei.
3. Cerpe, trom 11, 1955, ctp. 186). Kpome Toro, pacnazeHMe 3AeKTpoOHA, Kak
HeKOTOpOil CHCTeMEBl, Bopce He o0fi3blBaeT H era 3apsaig pacnanarbes Ha 6o-
Jlee MeJKHe 4acTH. JJeKTPHUeCKHil 3apsii, no Bcedlt BePOATHOCTH, He Bellb,
a npoyecc, KOTOPBIH MOXET OCYIIECTBASTbCS TOJABKO B JAHHOM WHIHBH-
ayyme. Ecau dHAMBHAYYM pacnajaercsi, TO BMecTe ¢ HHM MOXeT fpekpa-
TUTBCA W TOT MNPOLECC, KOTOPHIH CO3jaeT y Hac BrevarseHHe 3apsaga. Yro
Kacaercs CJA0KHLIX ATOMHbIX sAep, TO 371€Chb TBEPAO VCTAHORJIEHO, UTO OHH
I'PH ONpenesICHHbIX YCJAOBHAX 1eHCTBHTEJIbHO B3PbIBAIOTCS,

8 .



HI. YTO TAKOE «AE®EKT MACCDI»?

1. Teopua sjepHbIX peakuuii ocHOBaHa ceHuac Ha ToMm (QyH-
J1AaMEHTaJbHOM TMpeJACTaBJeHNH, YTo MacCa peardpyrollinx YacTHIY
BCEr/ld U3MEHAETCS B MPOIECCe MOCTPOEHHS TOTO HJIN HHOTO aTOM-
HOrO sApa.

Tak, nanpumep, B peakiuu

Li" L H' — 9He* (4)

«Macca MOKOfA» YaCTHL J0 H Nocde peaKUMH OTJAMYAeTCS Ha He-
KOTOPYI0 BeJHUHHY Am, KOoTopasi Ha3elBaercsi «JdetekToM Mac-
coi». [Ipsimoil mojgcuer mokasblBaeT, 4To AAsi peakuuu (4) «ue-
dekt maccsl» Am  paseH 0,01855 aTOMHBIX eIHHHIL MacChl.

[Toab3ysich cooTHowenuem (1)
AE = Amc?,

COBpPeMeHHasi TeOPUS C TOMOIIbI0 «Ae(eKTa Macchl» Jerko Haxo-
JIUT 3HeprHio cBsi3n AL B COOTBETCTBYIOILHX aTOMHBIX fA1pax.

2. Kak xe B Hactosiulee Bpems OODBSICHAETCS SIBJAEHHE, CBA-
3aHHOE C «/1e(PeKTOM Macchi»?.

Hmeercs B3rVISA, YTO «..TaK HA3blBaeMblil «JAe(eKT Macch»
€CTh MpeBpauleHde yactu seuiecTBa B (OTOHBI».. (C. T. Mento-
xnH). TlpoTHB 3TOro B3rafja CBHAETEJBCTBYET YKa3aHHe, 4TO
«...CYIeCTByeT OrpOMHOe KOJHYecTBO SIIePHBLIX DeakluH, B KOTO-
puix HHKakKux (oToHoB He Bo3HHKaer» (. B. lllmoabckuii).

MHorue uccaegoBatesn BooOHIe CChIMAIOTCA Ha TOT (axr,
YTO TPOAYKTHl PeaKlHH BCerila npuobperaioT HEKOTOPYylo KuHe-
TUHCCKY!O 3IHEPTHIO, CJAeJ0BaTeIbHO, y HHX 603PACTACT macca.
B KoHeyHOM pesyJabTare «..CyMMa Macc A0 H MOCJae pedaKIHH
ocraerca HeusmenHoil» (C. I'. Cysopos, YOH, 1. XLVIII, B 2,
1952).

3. ConocraBasisi pasJjMuHble TOUKH 3PEHHA Ha (Puuueckoe
NPOUCXOXK/IEHHe «jiedeKTa MacChl», He TPYAHO 3aMeTUTb B 3ITOM
BOTIpOCe CJeAYIOlLIHe MPOTHBOPEeYHS:

a) ¢ OnHO# CTOPOHBLI, TOBOPHUTCA, YTO «...NPH O6pa3zOBaHHU
JA1000r0 aTOMHOTO fipa BBIAGJAACTCA 3HAYHTE/IbHAsT SHeprus CBA-

s . E
3u E, KOTOpast yHOCHTCS C ONPEeNETCHHOR Maccoii —5-», 4ro

€...MaCCa YaCTHL VYMEHbINAETCs B [POLECCE MOCTPOEHHUS ATOMHBIX
siaep» U 1. 1. (BC3O, 1. 3, 1950, crp. 443). DTH BbICKa3bIBAHHUS
SICHO CBHIETEJBbCTBYIOT O TOM, YTO UCXOOHble TPOAYKThbI SIAEPHBIX
peaxuMi TepsrOT KaKylo-TO 4acTh cBOefl Macchl, HO TakK Kak mac-
Ca HCUE3HYTb He MOKeT, TO OHa, KasaJoch Obl, TOMKHa NpeBpa-
THTbCHA B HU3JdydeHHe !;

! HekoTopbie 6ypiKyasHble (GH3HKHM BoOGlle He CKJIOHHB HCKaTh kyoda
«HCUe3Ja» Macca Bo BpeMs Toll MM WHOH sijepHOlt peakuuu. OHu TpocTo
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6) C ApPYyroi CTOPOHBI, 1OKa3blBAeTCHd, YTO HE BO BCeX peak-
IHSAX [MOfIBISETCA H3JAYUeHHe H 4TO CaM «Je(eKT MaccChl» KOM-
MeHCHpyeTesl YBeJHYeHHeM MacChl MPOAYKTOB Peakilih, MOCKONbKY
TU NPOAYKTHI B pe3ysbTaTe peakWiH NpuoOpeTamT CKOpocTh U ',

4. Ham kaxkercst, 4to BCe TH [IDOTHBOpPEUHsS BLITEKAIOT H3
OMHOIO H TOTO XKe HCTOYHHKA. Teopust OTHOCHTE/NbHOCTH, BBeAd
CBOH PeJATHBHCTCKHE COOTHOLUEHHA, XOTS M JaJja onpeaesenHble
cpeacTBa AN KOAUUECTBEHMbLX pPAaCyYEeTOB MHKpPOMPOUECCOB, OJHA-
KO He BCKDBLJIA TPH 3TOM (u3uuecKkyro CTOPOHY Has3BaHHbLIX MpPO-
IeCCOB, TaK KaK HHIJle B SBHOM W HeNocpeoCT8eHHOM BUJE He
VIUTBIBAJA CYILLECTBOBAHHE Cpe/ibl-«3Hupar.

Mpl cuutaeMm, yto Bompoc o (PH3UYECKOM CMBICAe «JedeKTa
Mace» (MJM TO, YTO HA3bIBATCst 3THM HMEHeM) TaKke MOXeT
ObITb pellled, eca1u PYKOBOJACTBOBAThCS HaJHWYMEM B NPHPOJe
qactuy W cpedsl.

1IV. O ®H3HYECKOM CMBICJIE «JEGEKTA MACCHI»

1. ITpexae uem ¢cOpaTHTBCS K JAHHOMY BOMPOCY, HANOMHHUM
0 Tex ABJeHHSIX, KOTOPBIE B IIPHHLANE NPOTEKAIT B OOBIUHBIX
xumuueckux peakuuax. Kak u B npeldbl1yLIMX CBOHX Opollopax,
Mbl yBepeHbl B OOJBIHOI [103HABATEIBHONH CHJIEe KJIaCCHYECKHX
aHaJ orui. DTH aHaJoruu Ge3yc/qO0BHO He SABASIOTCH CJayuaitHo-
CThlO, a (aKTHYeCKH oTobparkaloT cob00l0 BCeoOUIHe CBSI3H TIPH-
POMHBEIX ABJEHHH APYr C JIPYyroMm.

B Hacrosilllee BpeMs CuHTAeTCs BIOJHe OUEBHAHBIM M JOCTYM-
HbIM /IS HAallero NOHHMaHHs, 4to B J000H XMMHUECKOi peaklliH
(paKTHUECKH [POHCXOAMUT HJM NpeBpalleHyde MOTEHHHAJNBHON 3Hep-
MM B KHHETHYECKYI0 (B 3K30TepMHUUYECKHX PeaKUHsiX), WId KHHe-
THYECKOH 3HEPrHH B NOTeHUHaJ bHYIO (B SHAOTEPMHUYECKHX Peak:
LHAX) .

Onpeneidas, ckaxkem, Tenaopoil 3(h@deKr peakLuu

C + 20 — CO,, (5)

Mbl MoJydaeM TOJHOe TpejcTaB/jedHe 06 3HEPTHH CBA3M B MoOJe-
gKyqae CO,. Iouemy? Iloromy, uro Ha OCHOBAHHH 3aKOHa COXpa-
HEHHS 3HepPrud [/ pA3PYILIEeHHss CBA3€H B HAa3BaHHOH MOJeKyJe
Mbl OOJI26KHbIL 6leEM 3aTPpatTiThL CTOJNbKO XKe 3HepruH, CKOJLKO e
BbIAC/JHJIOCE H ObLIO HaMH H3MEepeHo NPH MNpOTEeKAHWMH PpPeak-
auu (5).

YTBEpKIaloT, HTO «Macca Mepeula B 3HEPrHIO». ITOT B3rafa Obld peliH-
TeJbHO OTBEPrHYT COBETCKMMHM H MHOrHMH 3apyOeXHBIMH (H3MKaMIU.

IHaHO CKa3atb, 4YTO HAa3BaHHa#n KoMOeHcaAlHUs SBJAAETCHA BpEMeHHOﬁ.
Koraa kuHeTHyeckas sHeprusi NPOAYKTOR Peakuuu OGynet u3pacxodosand, To
NMPpH Cpa@BHeHHH «Macc MNMOoKod» J0 H noche peaKuHH BCe DABHO 06H8py)!(HTCH
«aeteKT macch»,

10



Takum ofpazoM, M00yi0 0OPaTHMYIO PEAKUMIO THUIE
C -+ 20:=CO0,
Mbl MOXeM B NOPHHIMIeEe 3alHCdTbh, KAK

U = E KMH * (6)

noTeHu

2. Ectb JiH Kakasi-1ubo CBA3b MeX1y $SIBJIEHUSIMH, NPOTEKalo-
UIMMH B XMUMMUECKHX W SIAePHbLIX PeaKLHUsIx?

HecMoTpsi Ha pas/uuHble KO4eCTBEHHble YCAOBHS BO3HHWKHO-
BEHHST M NMpOTeKaHHs 3THX peaknuii, Bce XKe, M0 HalleMy MHEHHIO,
5 HHX HMeeTcsi oxHa obuwjas uepra, KOTODAsi MO3BOJAET KOAUUe-
CTBEHKbLe pacyeTbl BECTH HAa HEKOTOPOH eIHHOH (mpHHLHMHA/b-
HOH) AN HHX OCHOBE.

OTa eAHHAs OCHOBa 3aK/I0YaeTCs B TOM, UTO He TOJBKO B XH-
MHUECKUX, HO H B SAEPHBIX peaKHusx coO/ofaercs MPUHLHI
B3aMMHOINO NpeBpallleHUsT NOTEHUUAJIbHOH 3SHeprud B  KHUHETHYe-
CKYlO H, HaoBopoT, T. e.

UHOTeHu:’EKnHI'

Mexay TeM B Hacrosulee BpeMs 3TOT TPHHIUN Kak OyATO
Obl BOBCe He MPHHHMaeTcsl BO BHHMaHHUe [PU PaCCMOTPEHUH fjaep-
HbIX peakUHil, NOCKO/JIbKY Ha3BaHHble pEAKIHHW pPaCCUMTHIBAIOTCS
110 «a1e(deKTy Macchbi».

3. Paccmotpum 6Gosee moapo6HO JaHHBIE BOIPOC Ha [pHME-
pe peaxkuun (4).

O6o3HauHM CyMMy Macc NMOKOs fiapa JHTHSL U IIpOTOHA Ye-
pe3 My, a Maccy NOKOsl MPOAYKTOB peakuuu (2 siaApa requs) uye-
pes My'.

YTouHUM BONMpPOC O TOM, B KakOif e MOMEHT MEHsieTCst Macca
pearupylomyx 4acTHL: B MOMEHT NpOTEKaHMs CaMOH peakluH
WK A0cAe Hee.

PyKOBOJACTBYsACE T€M, UTO «..B pe3yJ/bTaTe «YMAKOBKH» YaCTH-
Ubl TEpPSAOT Kakylo-To Aodi0 cBoeid wmaccol» (BC2, t. 3, 1950,

! CoBpeMeHHas (M3MKa, HeCMOTPS Ha OT/AeJdbHble H BpeMeHHble COMHe-
HIfSl HEKOTOPHIX YYeHbIX, TBepAO NpHAEPKHBAETCH 3aKOHA COXPaHeHWs HHep-
rud. Urto Kacaerca cocrasneix yacted NOJMHOR 3HEPTHH, T, e, ee NOTEHLHAJb-
HOH M KHHETHYeCKOH (OpMbl, TO B HOBOH (PH3HKe CYIIECTBYeT MHeHHe, YTO
«[leneHue MOMHON 3HEPrvH HA TOTEHUHANBHYI0 M KHHETHUECKYI0O B KBAHTOBOH
MyXaHHKe JauwleHo cMblicaas (. Y. BaoxuuueB, OCHOBLI KBaHTOBOH MeXa-
Hiakd, 1949, ctp. 386). JT0 MHEHHE, UEMHKOM OCHOBAHHOE Ha HPHMeHEHHI
COOTHOWIEHHA HeonpeaeeHHOCTEH, KOTopoe fKOGbl CHeUHPUYHO TOA6KO 1AA
MHKPOABNEHHH, Henb3st npu3HaTh NpaBWIbHBIM (cM. Hawy OGpounopy Ne 2,
1955). Ecau cunTath, YTO 3aKOH COXPaHeHHs 3HEePrHU He TOJLKO siBJsteTCSH
AeHCTBUTE/bHLIM JIJIS HOAHOE 3HEPrHH, HO UYTO B Ipejesax 3TOH NOJHOH

IHeprul Bcerja cyuwecTsyeT paseHCTBo Enoresu -+ Exun = Enoan, TO ana pe-

LWIEHHA HEKOTOpPbIX HeACHBIX BOTNpOCOB CDBPQMEHHOﬁ (I)HBHKH MOTYT BO3HHK-
HYTb BeCbMa@ LUEHHbl¢ H BaxKHble MpeinoOChlIKH,
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cTp. 443), MOKHO Tipennodarartb, YTo «NOTEPs» MACChl OPOHUCXO-
JUT B MOMEHT TIPOTEKAHHUsl CaMOil peakuMH.

HO 3,7eCh Ke HpI/IXO,IHTCH y‘{HTbIBaTb, yTo <<...ﬂllpa reJjusda 1mo-
leqalor KIdHeTM‘lECKy]O SHCPI‘HIO, H09TOMy K HX Macce 1NoKos npy-
Jercst 100aBHThb... AONOJHUTENbHYIO Maccy fAep reJds Ha OCHO-
BE COOTHOLUEHHA

m=_ﬂ:.

2

Vi-%

CaenopaTe/bHo, CyMMa Macc 10 M [MOCJIe peakIdd OCTdeTcst He-
usmentofi» (C. I'. Cysopos, YO®H, 1. XLVIII, Buin. 2, 1952).

B KoHlle KOH(OB, ¢ COBPEMEHHOH TOYKM 3peHHd, Kak Oy.1T10 Obl
BBIAIBIIETCA TAKONG DPOAA MOCAEL0BaTE/NbHOCTH:

a) B pesy.bTaTe peakUHH M «ynaKoBOYHOro» 3(pdexra npouc-
NOAHT NMOTepsi Maccel, paBHas «ledekty maccy» Am;

6) NpOAYKTHl peaKUHH, BCJAEACTBHEe MPHOOPETEHUsT UMU HEKOo-
TOpPO#l CKOPOCTH U, VBEJHUHBAIOT CBOIO MAacCy B NOpPSIKe pessiTh-
BMCTCKOI'O COOTHOUIEHHS, UTO MPUBOAMT K KOMOeHcauuu «jledex-
T@a Macchly, T. €., Kak TOJbKO 4TO OTMEyajoch, «CymMMa Macc A0
H noc/le peakUHH OCTAeTCs HEH3MEeHHOH»; :

B) MocCJe TOTO, Kak NPOAYKTH peakuuH wU3PACXOO0YOT CBOIO
KiHetHueckyto sHepruio (v-—0), uX macca yMeHBIUIHTCH, M TOUb-
KO MOCJe 3TOro OOHapYXHTCsi «AePEeKT MacChl», CBH3aHHbIH C
Aanuoil peakuuefi. CaenosaTenblHo, Am paBHa Macce MPOTYKTOB
peaKuHu B Jeuxcenuu MUHYC Macca MPOIYKTOB PeaKuuu B NOKOC,

T. €.
1
—
V-4
YMHOKHUB BCe ujeHbl ypaBHenuss (7) Ha (2, nojydaem OCHOB-

HOEe COOTHOUIEHHE, 10 KOTOPOMY COBPEMCHHASi TEOPHsI [IPOH3BO-
JIMT pacueT si1epHbIX peakiui

Am =M, — M. (7)

e (8)

v'l
V‘—?

4. Tlpumem Tenepb BO BHUMalMe, 4To «..Je(eKT Macchl Am
TOYHO COOTBETCTBYET OJHOH TOJIbKO KIfHETHYECKOH 31eprHH
pas/ertalomuxca B MPOTUBONOJIONKHbIE CTOPOHBI silep  Iequsi»
(3. B. noasckuii, YOH, r. XLVIII, Buin. 2, 1952).

Amce? = M’c?

} Cnenyet OTMETHTb, 4YTO B TEOPHH SiepPHBLIX MPOUECCOB HALLE 1CMOJb-
3YeTCA COOTHOWEHHE, B KOTOPOM <«aedieKT MAacCh» BbIpa’keH uepe3 pPa3HOCTh
12



Ofo3i1auas CKOPOCTh pasJ/leTdlolnXCs sijiep redus 4Hepes v,
Ha OCIIOBAHWM TPHBEIEHHONH UMTaThl GyIeM HMETh:
My'v?
Tax kak jeBast yacThb ypaBHeHdusi (9) BbipaxeHa B rpaMmax,
a npaBasi — B 3prax, To 1 coOJ0leHHs pa3MepHOCTH HeoOXo-
JUMO «AeQEeKT MacCbl» MepeBecTd B «IKBUBAJCHTHYIO» €My 3Hep-
THI0, T. €.

742
Ame?= l”gf— . (10)

Bsuay roro, uro macca My’ HaxoAHTCs B ABHKeHUU (IBUXKeT-

Csl CO CKOpPOCTbIO ©¥), oHa JAOJMKHa ObiTb YMHOXEHa Ha Ko3(pdH-
1

nueHT Jlopeutua ——::—;ﬂ nostomy cooruouerHne (10)

04

Vl_ c?

OPHMET CACAYIOWMI OROUNaTeNbHblT BHA

E:Amc?:f;—Mo’vz——w—L*—Aﬂ. (1)

S
1/‘—2?

«COOCTBEHHbIX» 3HePTHH "aCTHL 10 M MHocde peakuuu (NpilBHMas Bo BHH-
MAHHE UX Maccobi ITO!CO.H), T. €.

Ame? = Mqc? — My c2.
Ho yme rosopmioch, 4To Macca mokos 4acTwil 4o peaxkudy paBHa Mac-

Ce TIOKOR TPOAYKTOB peakwii 8 Osudcexuu (MOAYYHBIIMX CKOPOCTb ©), Ta-
KHM o0bpa3om,

1

v

Vi-g
c.:

M3 koMOu#aumu »THX ypasHeHH{l Jerko BOCHDON3BQIUTCH  COOTHOLC-

Hue (8).
1
I Kosbduuuent ———————  BBOANTCA 34¢Ch He C ULEJbID pesiaTH-

Mye2 = M'¢2

TR

c2
BHCTCKOH [TONPABKH HA YyBeJUUeHUC ABHAYULeHCS Macchl (YTO Mbl CUHTAEM
¢du3uyeckil HeoBOCHOBAHHBIM), a ¢ LEAbI0 yueTa TOH IHepoud, KOTopas Moil-
6T Ha CcONpoTHBJAeHlie (Bo3Oyrkiaenne) cpeam-«adupa» (cM. Hawy Opowio-
py «O HEKOTOPHIX AUCKYCCHOHHHIX BORPOCAX COBPeMEeHHO[ ¢H3MKI», 8bII. 3.
1956).

2 EcH  OTKA3aTkCA OT HCMOJAb30BAHHS CTAHAAPTHBIX  &COOCTBEHHBIX»
SHEePrHH NpH pacueTe si/1€PHLIX peakuMii 4 PYKOBONCTBOBATbCS TeM Oeccrop-
HBIM (axTOM, YTO KakK 10 PeakuHi, Tak H NocJe Hee COOTBETCTBYIOILMe dYac-
THUBL HMead Os8uxenue, To dopMmyaa (8) serko nepexoaHt s ¢opmyny (11).
O0o3HauuM Maccy uvacTHy A0 H rocae peakuuu depes My, cKOpocTh uacTHY
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5. Urtak, napsay ¢ oOblunoil pacuerHoii ¢opmy.oit (8) Ha-
MH, UCXOASI U3 TOro (paKra, YTo TPOJAYKTBHl PEaKHHH MOJY4alorT Ty
WM MHYI0 KHHETHYeCKylo JHepruio, HanucaHa dopmyaa (11),
KOTOpyI0 Mbl cuMTaeMm (pH3Mueckn OoJsiee ONpaBlaHHOH, yeM CO-
pTHouteHue (8).

[1aBuBIll HEAOCTATOK 3TOH nocjedHed (OpMyJbl COCTOUT B
TOM, YTO OHA CTPOUTCS HA HUCMNOAb30BAHHU CTAHAAPTHOH «C0O-
CTBEHHOI» 3HEpPru¥ YacTHL, 4TO B JEHCTBHUTEJBHOCTH He WuMeer
MecTa, TaK KaK [OTeHUHaJbHass 3HEPrHsl CBSISH 8 PA3AUUHbLX
YacTHLUAX HeCOMHEHHo pasau4na. Dopmyna (11) umeer j1eso
C BHNOJHE Pea/bHbIMH BeJHYHHAMH, NOCKOJAbKY HHKTO HE MOKET
OTPULATh CYLIECTBOBAHUS KHHETHUECKOH IHEePrHH NPOIYKTOB peak-
IIHK U TOrO 0OCTOATE/IBCTBA, YTC 3TH MPOAYKTHl PEaKUHH BO Bpe-
Msl CBOEIO JBH2KEHHMS] KaKylo-TO JOJI0 CBOEH IHEePrHU JOJKHbl 3a-
TpaunBaTh Ha colpoTHBJeHHe (Bo30yxkaeHHe) cpedbl. Jloas s1oil

__l___l
Vi-%
c?

6. B Hauaje 3T0ii T12BH ObLI0 CKA3aHO, YTO siAepHble peaklHH
B OpHUHIUIE JOMKHBI HAMOMHUHATE COG0K) OOBIYHbIE XHMHYECKHE
peakuuH, ecad BONPOC KAacaeTCst ONpede/eHHst 3SHEePrHu CBA3H
B3aMMOAEHCTBYIOIIKX YacCTHIL.

Eme pas obpamasice K peakuud (4), OTMETHM, YTO 3Ta pe-
aKIH{s BO3MOKHA TOJBKO B TOM Cjydae, eCAH MexAy siipaMmu Ju-
THUSL M NPOTOHAMH CYLIECTBVET HEKOTOPAst MNOTEeHYUAAbHAS 3Hep-
THsi, KOTOpasi MpPH ONpede/eHHbIX YCJAOBHAX MOXET peasu3os8arTs-
Cdl, T. €. NPHBECTH 3TH UYACTHIBl K B3aHMHOMY COYETAHHIO.

3uad, 4To B pesy/bTaTe ITOTO COUETAHUS NPOAYKTbI PEaKIHH
NPUOOPETYT KHHETHUECKYIO 3IHEPrulo, MOXKHO HAalHCATH

! .
U M, (12)

JHEPIrHH OLEHHBaeTCsa KO3(p(pUUHEHTOM

novenu, Li+H
rjae M — macca AByx siaep refus.

10 peakiHH uepe3 Uy, CKOPOCTb MPOJIYKTOB peakutin uepes ¢. B raxkom cay-
yae dopmyaa (8) npumer CaeAYIOUHA BHI

E = Amc?2 = —l—MO’v? S N L./V[O’UU‘J.

2 o2 2
Sy
OO0biuHO CKOPOCTH Tp 110 CPABHEHHIO €O CKOPOCTHIO U OYeHb Mada, 1o-
TOMY NOCJEIHHM 'HJIeHOM ypaBHEHHs MOKHO npeHe6peub, B pe3yqabTaTe NoO-
JYUATCA COOTHOoleHHe (11).
! 3neck yMeCTHO OTMeTHTb, YTO YKAa3aHHLIK Ko>hdHuHeHT, no-BHIAHMO-
MY, He FBJAETCR RIOJHE YHUBEPCAALHBLM, KAK 3TO TPHHATO B COBPEeMeEH-

tioft Teopun. Ero BenuunHa B nocraTtouHo mupokoil obsnacTh mpoBepeHa
TOJABKO 1J1 24eKkTporos. Ho OyperT ait 3T0T Ko3p@OHUMEHT B TaKoi Ke cTe-

14
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B ofimem caywae, Koraa CKOpOCTb MPOJAYKTOB DeaKIMd OKa-
3bIBAETCA HACTONbKO 3HAUYUTENbHOH, UTO MPHXOAUTCA MpPaKTHYE-
CKH CUMTATBCSI C COMPOTHBJAEHHEeM (BO30YyXKAeHHeM) cpeibl-«3(pHu-
pav, MpaByl 4acTb COOTHOMWeHHs (12) HeoOXOAMMO [OINOJHHTDH
K03 DUIHEHTOM, O KOTOPOM y)Ke HEOJAHOKPATHO YNOMHHAJOCh.

[Toayyaem

1 o 1
UHOTCHII. Lit+H — 9 Muv® V—-‘—'—UT . (13)
1=
Py

[Iporoikum wccrenosanie ypasienus (13), npuHEMas BO
BHHMAaHHE, YTO siIepHas peaklusi (4) nporekaer He B NYCTOM
IIPOCTPAHCTBE, a B Cpeae-«3(pupes.

7. TlocraBum BOMpOC: YTO NpPOH30HAET C TOH KHHETHYECKOH
9Heprueil (cM. MpaBylo YacTb COOTHOLIEHHs 13), KOTOpPas BO3HHK-
Ja B pe3yqabTare JaHHOH PeakLHu U B MepBbili MOMEHT BCH cOcCpe-
JOTOUHBAETCS B JIBU’KEHUH NPOJYKTO8 PeaKildu?

Kaxercss BmosHe Heu3OexkKHBIM, UTO 3aMaceHHAs KHHeTHue-
cKasi 3Heprusi OyaeT 3aTpauyuBaTbhcs Ha BO3OyIKIeHHe cpefbl, TIPH-
YeM B KaKAblH JaHHBIH MOMEHT (COrJlacHO 3aKOHY COXpaHEeHHA
IHEPTHH) CKOJBKO [BHXKYILASICST YacTHlUa noTrepser 3IHepruu,
(TOJIBKO K€ BOCHDHHHMAWILAs cpefa npuobpereT 3Hepruu.

Ecau yacTHia NpoyepTHT B MpoCTpaHcTBe 1yTh [ (40 MOJHO-
ro uc4YeprnaHus CBOEH KHHETHYECKOI SHEPTHH), TO MO BCEMY 3TO-
My TyTH OHa OCTABHT «BaJ» BO3MyLIeHHOH cpensl. OGo3Hauum
Maccy MOaHSiTOH (BO3MYLUEHHOH) cpeanl Ha MPOTAMKEeHHH BCelt
AAuHBl [ yepes Am.

3Hasi, 4TO CKOPOCTb, C KOTOpPOH (hOPMHPOBAJCS 3TOT NEpPeo-
Ha4aAbHbili «Ba/l», pPaBHA CKOPOCTH pPacCnpoCTpaHeHUs BO3MYIIe-
HHI B «3(Qupe», T. €. paBHa ¢, MOXKHO JHEPrHi0 HA3BAHHOI'Q «Ba-

1
Jga» B NPHUHIHIE BHIPA3HTL uepes TAmH.

8. HMrtak, oTKyla ke NOfIBUJAch yKa3aHHAsi JHEPrHs BO3MY-
IIIEHHOH Cpe/ibl (9HEPrds MepBOHAYAJBHOTO «BaJja»)?

OuHa BO3HUK/IA B pe3yJbTaTe OBUNCCHUS YACTHILI W HCHepna-
HU elo CBOeH KHHeTHUYeCKOH JHEPruu,

B Takom ¢Jydyae MBI MOKeM HanHuCaTh

1 1 1
- Mv? ——————yacTuyp = - Amc® cpeanl (14)

14
V-4
C.4

TNeEHY TOUHbIM 1OJI1 A10/A0HUTEeAbHO 3apAXKEeHHbIX HacCTHU WJIH 144 HeﬁTpOHOB?
Bce 3TH uyacruusl He MOTYT VMETBh BIIOJIHE TOXK/JeCTBEHHOTO BBaHMO,&e]‘r’lCTBHﬂ
Co CcpefoH-«3HPOM», NOSTOMY BCTAET BOMPOC © AanbHEHWIEM HCCAEROBAHHI
I YTOYHEHWH Ha3BaHHOro KozpdHuMeHTa A/ PAZNHMHBIX YACTHIL.

15



HJIH

E = Amc® cpepn == Mv? 1 YaCTHUHL. (15)

P

9. Ananusupysi BCe M3/0/KEHHOE M, B YACTHOCTH, COOTHOLLeE-
rue (15), MOXHO NPHIITH K eCTeCTBeHHOMy BLIBOJY, UTO HHKAKO-
ro «iedekra Macc» (B8 COBPEMEHHOM TMpeCTaBJAeHHU) Ha CAMOM
Jeje ne cyuiectByer. To, uro npuHMMaercs cefiuac 3a «Je(exT
Macchl» (aKTHYecKH fIBJISeTCs TOH NepBOHAdaJsbHOIl macceil BO3-
Oy’KOeHHOH cpebl, KOTOPas BO3HUKJIA B MOMEHT B3aHMOJCHCTBHSA
cpenbl ¢ ABMxwylleHcs wacTuiell.

BesnuniHy 9T0it Macchl MOXKHO ONpeleidTs H3  COOTHOLIE-
nust (15)

Am— e M Z L

c? c2 02
-2
0

rae M — macca JBMKYLIEHCS] YACTHILBI 2,
10. Tlepenuniuem u3 coothotenust (15) nepsble ABa d/1eHa

E=Amc. (7)

[To cyuwectsy dopmyna (17) siBagercs cJeICTBHeM TeopHH
OTHOCHTEJBHOCTH «O B3alIMOCBA3KH MeX1y 3Heprueii U maccoiis.

Tosbko 4ro GbLIO TIOKA3aHO, 4YTO 3ITO BhHIpaXkKeHHe He ecCTh
OyKBa/NbHAS «IKBHBAJEHTHOCTE MAacChi W 3IHEPTHM»; OHo Gesyc-
JIOBHO He Bbipaxaer col0l0 B NPAMOM BHJE <«Mepexoja Macchl
B 3HEPrHI0 B HEPTHH B MacCy», O YeM NPHXOIHTCS HHOIAa CJIhl-
arTh.

, (16)

! Co3spaHHLIH yacTHiell NepBoHAyYaJbHBLIA <«Bajg» BO3MYIMEHHOH cpeni,
eCTeCTBEHHO, Cpas3y 3Ke HauHeT cBoe co0cT8eHHOe KoJeOaHie, pacrnpocTpa-
HAA M Tlepefapas NepBOHAUAJbHOE BO3MYLLeHWe cpelbl B OKpyrKaioliee npo-
crpancTBo. Ho 3710 KoheGaHue yiKe SBIACTCA GHYTPeHHUM (ABTOHOMHBIM)
CBOACTBOM Cpeibl, H OHO He OyneT HMeThb Kakoro-1Hlo ganbuefiiero sins-
HAS Ha TOT NEePBOHAYAAbMbLLL AKT B3aUMOLEHCTBMA HAaCTHUBL CO Cperol, Ko-
TOpPbIH Bbipa:keH COOTHOWIeHIeM (15%.

U

Cz
JeHHe (BO30yXieHHe) cpelbl, To macca M SBaIfeTCs nOCTOSHHOL BeJHUHHOH,
He 3aBHCALLEN OT CKOPOCTH JBIMKeHHs uacTHubl, [Ipy © > ¢ COOTHOLIEHKE
(16) craHosuTCA HemZeHCTBIHTENbHBIM, TAK KAK [PIf HA3BAHHOM  YCJAOBHI

2 Tak Kaxk KO3(Q(QHIHEHT 7:_—_—__;— BHOCHT T0MPAaBKy Ha CONPOTHB-
1 —

==~ JOJKeH uMeTb Apyroi sua (oH moda-
v
c?

JKEH YUHMTBLIBATL CONPOTHBJEHHE Cpeldbl A CBePXCBETO8LLY ABHKEHHN wuac-
THL).
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Tem He MeHee, B 9THX BHICKA3BIBAHUSIX BCe JKe UMeEeTCsl HEeKO-
Topasi KocBeudas . (yc.1oBHAsI) HCTHHA !, ecjim MOHHMATH HX B
ItePEHOCHOM CMbICJe, T. €. HMeTb B BHJY. B3aHMOJEHCTBHE MEXIy
sacrugamu w cpedoti.

HefictBuTe.1bH0, 4TO Takoe E?

D10 BeAHMYHHA TOH KHHEeTHYECKOW SHEPrHH, KOTOpyio nmpHobpe-
Ja yacTHla B pesy.bTaTe fIEPHOI peakudH, T. €., JPYyIHMH CJ0-
BaMH,

E=Mp —1 (18)

. v

iz
fIBasieTcs M 3Ta IHEPTHST KAKUM-TUO0 pe3ybTaToM <TMOTEPU»
HEKOTOPOH Macchl pearHpyomux yactdi? Het, 370 oGpluHOE BO3-
HUKHOBEHHE KHHETHUEeCKOIl SHepruu B peayJbTaTe B3auMoJei-

CTBHA OOBEKTOB (Mepexoaa MOTEHUHAJbHOH 3HCPTHM B  KHHETH-
YeCKyI0) Kak, HalpuMep, B peaKluu

C—{—QO—'COg “{‘ Q.

Moxer /H 3Ta BO3HHUKIIAA HEPTUA (ABHKEHHe 4acTul) cCy-
11eCTBOBATh BEYHO M HE3aBHCHMMO OT OKPYIKAlOIlero MpocTpaH-
crBa? Her, Tak Kak uyacTullsl OKpy2Kelsl CpPeroi, mo3aToMy HX
JABHXKeHHe (sHeprus) 6yaer nepejasaTthesl cpede. CaenosaresbHo,
PaBeHCTBO

M‘UQ-—_-_—~:I: =AmC2, (19)

B3siToe M3 ypaBHeHus (15), (akrtHueckn orobpaxkaer cobOI0 akT
nepelayn 3Hepruu OT IBHrKYUIEHCS 4acTHUB K cpeje.

3HaynT, 3HEPrHst YacTHUBI NeHCTBHTEIbHO MOXET c030aTh He-
Kyl BO3MYIUEHHYI0O MacCy cpefbl, # B 3TOM HET HHYero YIHBH-
TeJbHOTO M HEMOCTHXKHMOTIO.

Ecau K TOMy e CKOpPOCTh PaCHpOCTPAHSIIOETOCs: BO3MYILLE-
HHR HNOCTOAHHQ (B HallleM cJyuae C), TO, He cTpeMsick K 060.b-
IIOH TOYHOCTH, MOXHO B KaKOH-TO CTeMeHH yTBep»k[1aTh, UTO 3a-
TpayenHasi JHeprus «MPOMOPLUHOHAJBHA MacCe», YTO «CyLIeCTBYeT
B3aUMOCBSI3b MEXAY SHeprueld W maccod» u T. 1.

Heo6xoauMo JHIIb OTMETHTb, UYTO 3Ta HeTOYHOCTL cpasy npe-
Bpaiaercs B aGCTPAKUHUIO H CXOJACTHKY, €C/Id BO BCEM 3TOM IpoO-
lecce He BHAETb B3aMMOAEHCTBHS MeXAy Hacruyamu W cpeood.

11. HMraK, HHKQKOro «yMeHbIUeHHS» HJIH «YBEJHUEHHUST» MacChl
BO BpeMs SI€PHBIX PeaKUuil He cyulecTByer (ecau TOMIBKO He BbI-

I Umento NO3TOMY MNpHBeNeHHble BLICKA3bIBAHHA HMeJH H IMeIT 10 CHX
FOp CBOHX NpHBEDXKEHIER
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JeTalT HJIH He TNPHCOCIHHSIIOTCS K TNPOAYKTaM pPeakIHH KaKde-
Ju60 HeyuteHHble uYacTHHB). CJaenoBarelbHO, <«AedeKT Macchi»
B COBDEMEHHOM CMBICJe CJ0Ba  («noTepd», «yMEHbIIEHHE»,
«yTpara» Macchl) He fABIAeTCA (PH3HUYECKH ONpaBIaHHbLIM TMOHS-
THEM.

To, uro cefiyac HasbiBaeTcs «/1e(EKTOM MacChl» B CBOEM KO-
JIHYECTBEHHOM BBIP &JKCHHH, COTVIaCyeTcsi ¢ TOH Maccoil BO3MY-

meHHoll cpeabl (BepHee, ee sHeprueil Amc?), BesiMUHHA KOTOPOl

COOTBETCTBYeT KHHETHUYECKOH 3HEpPrHu MNpPOJYKTOB peakuuH !
12. Bosspawasicb K siA€pHOll peakuHu JHTHE— reJHi, MOXK-
HO OKOHUATeJIbHO HAMWCATDH

1
2Unoremy. Li+t = M0® — === yactunn = Amc® cpens,  (20)

_——U
V‘*c—z

rae M— macca mpoOAYKTOB, BCTYNUBIIHX B PeaKIHIO;
U —- CKOPOCTb [IPOJAYKTOB pCAKLHH,
Am— Macca cpeabl, BOBJeYEHHOH B TMepBOHAYAJNbHOE BO3MY-
LieHHe;
¢ — CKOPOCTb pAaCmpocCTPaHEHHst BO3MYILEHHWI B cpefe, T. e.
3. 100 cmjcex.

Mo Tumy suipaxkenuss (20) MOXKHO 3amucaTe M0GYi0 SACPHYIO
PEaKuHio, eCcJH OHA CBA3aHA C BblACJEHHEM JHEPruH.

! Jamumas 3TOT BLIBOA, Mbl, €CTECTBEHHO, AOJKHbI OTBETHTE Ha BO-
Tpoc, noieMy Ke B COBPEMeHHBIX sAepHBX pacueTax «JedeKT MacChl» no-
Jyuaercst KaK pas3HocTb MexAy TalGJHuHBIMH MAaccaMH HYacTHl, KOTopble,
KaK U3BECTHO, ONpefeNeHBl 3KChepumenTa@ivHsim nytem. [Ipexjge Bcero or-
MeyaeM, YTO C MOMOIIBI0 COBPEMEeHHBIX MAcC-CrieKTPorpadoB Hedb3si APAMELM
u HenocpedcT6esnbim cNOCOOOM ONpeieHTb Mdccy TOH HIAH HHOH uacTHUbL.

e e e
ot Tmu WM OTAENbHO -

i v, Orcoga ciaeayer, UTO MAacca 4acTUL, B KOHEUHOM De3yJabTare 8uiii-
¢afetea. A Tak xak no COBpeMEeHHBIM MNOHATHAM BCAKAst NBHXKYLAACA Macca

B nmelicTourenbHOCTH onpengessioT BeAUWYHHDBI

noJyyaeT NpHpAleHHe —==——==— — My, TO HMMEHHO 3TO <NpHpALleHHe» H

BOCNIIPHHUMAETCS BNOCAEACTBHH Kak «ae¢heKT Macchl», AKoOL BO3HUKIWHH
B pesyJbTaTe AaHHOH peakupd. Takum ofpasoMm, TabaWuHas Macca 4YacTHIL
onpene.neﬂa, no Hamemy MHEHHK, ¢ HGKOTOprMH HOFPCUJHOCTSIMI/I, Hpﬂ‘{eM
3TH IIOI'PEU.[HOCTH 60.!198 3aMeTHbl TaM, Tae Bbllle CKOpOCTb YacTHII H, CcJe-
JCBATeN5HO, BHIE Ta KHHETHYeCKAas 3IHeprusA, KOTOPasg <«NepeBOAMTC» B
mMaccy. Bo BceM 3TOM Bompoce onpenensiomyio pods nrpaer kosdduiHeHT

|
7==—>" ,KOTophlil B HacToslee BpeMs npunuchizaeTcs macce. Ha ca-
U
Vi-%

MOM [LeJle OH YUYHTLIBAeT MOTepPI0 3HEePrHH, KoTopas TPATHTCA Ha CONPOTHB-
renue (3030yIeHHe) cpenbl.
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I oripejesends 3HepPrHH CBA3M B NPOAYKTax peakilud He-
00XOIMMO 3HAThb HX MACCY U CKOPOCTS ‘.

IpyruMe cjoBaMH, B NPHHIHIE HEPrUsi CBA3M B sUIePHBIX
peakU{six AOMKHA YCTaHABJAMBATbCA TEM XK€ METOAOM, KOTOpbii
MPUHSAT B OObIUHBIX XUMUYECKUX peakusix 2.

V., 0 MACCE HEHMTPOHA

1. ¥xe roBopui0oCh, 4TO Ha OCHOBAHHH «3aKOHa B3aMMOCBf3H
MeXJy MaccoH W 3Heprueil» coBpeMeHHas TeOpHs HE TOJbKO
onpeaenser JHepPrulo TOH HAM HHOH DEakUHH Mo HaHJaeHHOMY
«nedeKTy Macchl», HO W pellaeT o6paTHyto 3ajgady, T. €. 0 Hai-
JEHHOI »HEeprHU peakuud YCTaHaB/JIMUBAET maccy IPOAYKTOB pe-
aRUMH 3.

HmeHHo TakuM o6pa3oM OblJia B CBOe BpeMs ONpeedeHa
mMacca Heftpona.

Ucnoabaysi, Hanpumep, peakuuio (Goropas/oxeHHus AedTpoHa
(cm. 3. B. llnoasckuii, Atomnag ¢usuka, 1. II, 1951, c1p. 564)
B KOHEUHOM pe3y.1bTaTe HAXO4fT, UTo

n=H'4 0,755 MeV. (21)

I C sroit TOuKH 3peHud, ujen Amc? B cooTHoweHuu (20) yxe He Oy-
HET HMeTh Tolf pellaroilled poJH, KOTOPYK OH HrpaeT cefiuac, korja ero
NPHHHMAIOT 33 «1e(deKT Macchl».

2 CreqyeT OTMETHTh, UTO pAaclpocTpaHeHHe «oco0eHHOCTeils MHUKpPOsiBJe-
HHA Ha KJaccHYeCcKHe COOTHOUIEHHs (HAmpHMep, NpH3HAHHE NpPHHIHIHAJL-
HOTO CYLIECTBOBAHMS KBAHTa OSHEPrMW /v B Makponpoueccax, HajpeleHHe
M&KPOTEN «BOJHAMH MaTepHH» H T. II.) DPHUBOAMT X TOMY, UTO Aa)e XOpO-
110 OCBOEHHble H NpPOBEPeHHble SIBAEHHS Ccpa3y CTAHOBATCH AJS HAc BecbMa
33arafiouHbIMH M HeNOHATHBIMHM, KakK TOJBKO K HHM HA4YMHAiOT NpPUMEHSTb
«YHHBepCAalibHble» 3aKOHbl MHKpomupa. CTpos TeopuI0 SIEPHBIX MPOLECCOB
Ha «aedeKre Macce», B HACTOsillee BpeMs CUHTAOT, UTO 3Ta JKe TeopHus
OJIZKHA OXBaThiBaTh c0GOI0 M OOBbIUHble XHMHYeCKWe pedakuud. B yroay stoft
«VHHUBEPCAJLHOCTH» B INPHHUHIIE CTAHOBUTCS OTBJEUEHHBIM M TO, YTO HO CHX
Lop 6bUIC BHOJHE SICHO M 3aKOHOMEPHO.

BMecTo ecTecTBEHHOr0 pas3BUTHS TEOPUH OT NPOCTOTO K CJAOKHOMY, OT
XOpolIO MPOBEPEHHBIX ()akToB K HOBHIM (DaKTaM, K NOUCKAM H YCTAHOBJEHHIO
MeXNY HHMH ¢pusuueckof npeeMCTBEHHOCTH H OPraHHYeCKo# CBA3u,— HOBAsd
¢u3iKa BBeAa ienbld pAN «0COOBIX» 3aKOHOB, KOTOPbIM AKOObI JOJIKHLI NOM-
YYHATHCH BCE ABJIEHHS, B TOM uYdcjae U xjaacchueckue. OnHAKO HCTHHHOE paa3-
BHTHE HAYUHOH TEOPHH AOJIKHO HIOTH He TyTeM «BHeADeHHMA» CBEPXY <YHH-
BepCaNbHbIX», MaAo OGOCHOBAHHBIX 3aKOHOB, a NMyTeM CHCTeMaTHYeCcKoro pac-
IMPeHUS CYWecTeyoMUx 3HaHuil, nyreM YBSI3KH M COrJIACOBAHUSA HOBBIX
$GaKToB ¢ CYIECTBYOIUUMH, MyTeM OCMBICIEHHOTO MPOABHMKEHUA B «00A4CTb
HeU3BeCTHOro»., OTO <«Hel3BecTHoe» OyneT 06s3aTe/bHO OCBOGHO B MOpPsiAKe
pP43BUTHA M YCOBEDUIEHCTBOBAHHUSI HAallMX OOBIUHBIX 3HAHME (cJaeiyeT oTMe-
THTb, YTO MO TEePMHHOM <«OGBIUHbIE 3HAHUSI» MBI pa3yMeeM TOT OTHOCUTEAb-
Hoil YypOBEHb XOpOIIO TPOBEPEeHHBIX, & IJaBHOe TeCHO CBA3aHHbLIX C Npexbl-
JVIOIAM PA3BUTHEM HAYKh,— 3HAHMH, KOTOPble MAIOT I1POYHYI0 OCHOBY MJs
JdajpHefilllero paclliipeHUs M Pa3BUTHA HAYKH),

3 Jra «ofpartHas 3ajava» fABMJIACE TeM MNEPBOHAYAJbHLBIM HCTOYHHKOM
HaKONJIeHHs1 HETOYHOCTeH B onpejgeseHHH Mace, YTo, B KOHEYHOM pe3yJbrare,
NOCAYXKIJIO NPHYHHOH CYIIeCTBOBAHHST «J1edeKTOB Maccy.
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[To coBpeMcHUBIM MOHSATHSIM H3 COOTHOLIeHHs (21) BblTekaerT,
YTO 1151 HAXOX(IeHHsT MacChl HeHTpOHa cjielyeT K Macce aroma
Bofopoia H' npubaBuTe Takylo JONOAHUTEAbHYHO Maccy, KOTO-
past coorercTByeT 3Hepruu 0,755 MeV. Tak kak 1 MeV croco-
feH «yBeIH4YnTh» Maccy cuctembl Ha 1,0739 1072 aroMHbIX e1H-
UHI Macchl, TO Macca HeHTpoHa, cordacHo ypasHeHnuio (21), oxa-
¥KETCsl paBHOI

# = 1,008130 + 0,000811 = 1,008940 aTroMHBbIX €NHHHI{ MaccChl.

2. Kaxue BospaxeHHUs HanpallMBAiOTCs MHPOTHB YKA3aHHOIO
crnocofa onpeledeHnst MacChl HedTpoHa?

[To cywecrBy, cootrHoureHne (21) roBopur o TOM, YTO fpespa-
HieHHe HeHTpPoHa B aTOM BOAOPO1A CONPOBOXKAARTCH BO3HUKHO-
BEHHEM HeKoTopoil kuHeTHueckoi suepruu (0,750 MeV), koropau
34Te€M pacceuBaeTcs B [POCTPAHCTBE, BO3MYLLash COOTBETCTBYIO-
LIyI0 Maccy cpejbl-«ydupay.

YKe roBOPHJIOCH, YTO, C Halleid TOYKH 3PeHHsl, He SIBJISETCS
ONpaBAaHHbLIM, KOIAda COBPEMEHHAs TeOpHsi «NepeBOJUT» 3Hep-
THIO B Maccy .M, uTo HauboJjlee CNOPHO, NpUnRUCHLIBACT BTy 10MNO0JI-
HHTEJIBHYIO MacCy camol IBHMKYLUEHCS uacTHIe.

OtkaszaBlice 0T cpelbl-«3¢upa», TEOPHs MUKPOTPOUECCOB
aBTOMAaTHYeCKH HaBsi3blBaeT YacTHIIAM TO, U4TO B JelicTBUTENbHO-
CTH OTHOCHTCS1 K cpefe. B uyacTHocTH, KuHeTHYecKkas 3Heprus 0Oes-
VC/IOBHO He [peBpamiaeTcsi B JIONOJHHTENbHYIO MacCy caMOH ya-
CTHUBI, a, KaK YKe MHOI0 pa3 OTMeYa/j]och, 3aTPauyHuBaALTCsi Ha
BO30yKaeHHe cpelbl-«3dupas.

3. Urak, us coordowenus (21) caeayer, 4to Macca HelTPOHU
(baxTuuecky pasHa macce aroma 6000poodd.

D70 XKe, N0 CYyLIeCTBY, BHITEKAET H M3 DEAKUHH NpeBpalleHHs
nefitpona

n—pte v, (22)

OTKY/Ja BH/IO, YTO HEHTPOH AeHCTBHTE/JbHO COCTOHT M3 TAKHX »Ke
YACTHU, KaK M aTOM BOAOPOAa (MNPOTOH -1 3.1eKTpoH)!.

4. Ilpusnanue Toro, 4yTo Maccel HEHTpOHA W aToMa BOAOPOAA
TOMCIECTBEHHBI W 4TO 00e YacTHUbl COCTOAT, B KOHEUHOM pe3y/b-
Tate, H3 NpOTOHa M JIEKTPOHa (HO ¢ pasJHUHOI CTeneHbio B3au-
MOJEHCTBUS MEXKAY £ W €7), He TOJAbKo cnocobHO OGbACHUTL OT-
CYTCTBHE 3apf10B B HAa3BaHHbLIX CHCTEMAaX, HO H JdeT BO3MONK-
HOCTb N0 J4HHOH UHeNoYKe IPOocCiIeldTb 7epexod OT aTOMHBIX SIB-
JeHHH K siZepHBIM.

! Uro kacaeTcst HefiTPUHO v, TO 05 9TON uacCTHlUe OyaeT cKas3aHo 1adb-
me (cM. raasy VII).
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Cefiuac 1.5 pasauyibIX NPUPOAHBIX SIBJICHHI 1l pelKo COo3-
JA10TCsl pas/uyHble MaTeMaTHYeCKHe TeopuH, (PU3UUECKH Maao
CGA3AHHbIE JDPYT C Apyrom L.

Kakas, HanpuMep, cBsi3b HameuaeTCs MeXKIy AaTOMHbIMH
SePHLIMM  SIBJCHHSIMH, €CJH CieJ0BaTh COBPEMEHHbIM TEOPHAM?
[lo cywectBy, 31Ol cBsizgu eule ue Haiizedo. HaobGopor, Bcioxy
IOBOPHUTCA U MOJUEPKHBAETCS, UTO B sAEPHOM MHpE BCe CTPOUT-
Cst MO0 «0coGBIM» 3aKOHAM, U4TO B HEM CyLIECTBYIOT ocoBble KO-
POTKOOelicT8Yrowe CWJibl, uTO 31eChb IIpaKTUYeCKH OOHApyKH-
BaeTcs «i1e(eKT Macchl», 4TO B 51EpHOM MHpe He HCKJovaeTcs
Jaxe BO3MOMKHOCTb CYLECTBOBAHHSI «KBAHTOB» MpPOCTPAHCTBA I
EPEMEHH M T. 1.

Kopoue roBopsi, nmoBTopfieTCst Ta Ke HCTOPHS, KOrda B Haua-
Je TeKywero CTOIeTHs «HOBas (u3HKa», He HaHAs OGOANHOO
passuTust KJacCHUECKHX COOTHOLIEHUIT 8 QTOMHbLX [poueccax,
OTCeK/a BCe «CTapble» MOHATHA W B OOJACTH HOBBIX sBJEHHH
cTajga [Moab30BaThCA TOJABKO TAKHMH HeOoOblYaHHLIMH IIpeACTaB-
JIEHHSIMHM, «KOTOpbIX HeT B apceHaje KJacCHUeCKOH (PH3UKH».

Ho kakue Gbl «0coOble» K «3arajouHble» [IPHYHHB He JeH-
CTBOBAJIM B aTOMHOM HJIH SIIEPHOM MHUpe, HeJb3s 3a0bIBAThL yKa-
3aHMH MaTepHaJIHCTHYECKOH [JWaJjJeKTHKH O TOM, 4TO BCe B IIpH-
ponle cBSI3aHO APyl C APYNOM, UTO «...POTHBOIOJIOMHOCTH U pas-
JMYHUSA XOTH M CYIHECTBYIOT B NPHPOJE, HO HMEWT TOJIbKG OTHO-
cuTeldbHOe 3HaueHue..» (P. Juredsc).

C 3710l TOYKH 3pCHUs, BCSIKas NpasuabHas (husHyecKkas Teo-
pHst 10J2KHA (DHKCHPOBATH He TOJABKG OCOGEHHOCTU W PAa3AULUS
MeXJ1y TeMH WJId HHBIMH SIBJEHUSIMH, HO 00si3aHa HMCKATb W Ha-
XOIHTb €636 WU NPECMCTEEHHOCT6 MEXKIy HUMH, TaK KaK B IpH-
poAe HHKOrAa He coBepllaeTcs aOcoMOTHO OCOObLIX U B TI0JHO
Mepe WU30AUPOBAHHbLLY ABJIEHHIL.

5. Kak, ¢ TOUKd 3peHUsi eOuHOL HAYKH O IPHPOIZE, MOKHO
npeacTaBuTb cefe HeHTPOH B CONOCTABJEHMH €f0 C ATOMOM BO-
aopopa? ?

O6e 3TH cucTeMbl HMEIOT OIMHAKOBYIO MAacCy, OHH HeliTpab-
bl, 1 00e NOCTPOEHBl M3 COUETAHMS NPOTOHA C 3AEKTPOHOM.

Yem ke Ha3BaHHble CUCTEMbl OTJAMUAIOTCS APYT OT JApyra?

' HanoMHHM, 4TO KJ3aCCUMECKAST TeOPHS <«CBI3aHa» ¢ KBAHTOBO{ Mexa-
HHKOli MareMaTHYecKHM CHMBOJIOM /i — 0, UTo KacaeTcst KBaHTOBOI MexXaHH-
KH H TEOPHH OTHOCHTEJBHOCTH, TO «..3TH Be/JHKHE TEOPHH A0 HACTOALIEro
BpeMeHH He HMEIOT HUKAKOTO KOHTAKTa M He CBA3aHB JAPYr C JApPYyrom»
(/1. ne Bpoiiasb).

2 T'opopAa 0 eauHol Hayke o npupone, HeoGXOAMMO OTMETHTb, 4TQ 3Ta
HAYKa HE MOXKeT MMeThb OJHO JHWb [JIaBHOE (3BOJIONUOHHOE) passuTHE.
Crnesys 3a npHponoH, B KOTOPOH# Npn mepexoiae OT CAHHX ABJEHUH Kk ApYy-
THM BO3MOXKHLL (BepHee, neu3bexcHbr) CKauKy, TOYHO TaKike H HayKa o TpH-
poae, no cyuwecrsy, 0013dHa COCTONTL M3 TeX UMM MHBIX KGHeCTBEHH(O pas-
JIHYHDIX 3BeHbEB, HO TECHO M (Pu3u4ecku CBA3AHHBHIX [JIPYT C APYroM.

21



AToM BOLOpONA U HeTPOH HMEIOT pa3auuHbLl (DU3HUECKH T
06'bEM, UTO B CBOK Quyepe]b CBSI3AHO C PA3JHUHOl CHJIOH 83aumo-
Jedereus MeXAYy MX 3JeMeHTaMu (IPOTOHOM H 3JIEKTPOHOM) H
4TO, B KOHEUHOM pe3ysibTaTe, TNpelolpeAeisieT HX KAY4eCTBEHHOC
pasJ/Hume.

Ecaun atom BOjOpoda TNPHUHALIENKHT K MHPY OTHOCHTEJNbUO
«KPYIHBIX» 4YacTHL (ero TMOlepeyHHK COCTaBJsieT NPHMepPHO
10-8 cm), To HEATPOH yXKe BXOJAHMT B KaTeropHio «aaep», T. €.
HMeeT monepednnk no kpahHeid mepe B 100000 pas MeHblHi,
YeM y aroMa BOJAOpOIaA.

Croab peskoe (ckaukooOpasHoe) pasiuide B oObeMax Mex-
gy OuaHxKaHIIHMH NPeJACTaBUTENAMH «aTOMHOTO» H «AIEPHOro»
MHpa, OTCYTCTBHe Mex]1y HHUMH 4YacTHl C TPOMEXKYTOYHLIMH
o0beMaMu  OOBSICHSIETCH B Hacrosllee BpeMs CBOeoOpasHeM
SUTEPHBIX CHJ, KOTOPble B [IPOTHBOIOJIOKHOCTE 3JEKTPOMArHHUT-
HBIM CHJIaM «...00/1a/1aI0T KOPOTKUM DajnycoM HelcTBus (mOpsii-
Ka 1071 cM) u Hukorfa He AeACTBYIOT Ha OGOJBUIMX PaccTosi-
nusax» (B. Teiizen6epr, Teopus artomuoro siapa, 1953, crp. 46).

[Tosiyyaercst, uTO YacTHUbI C monepeuHuiM ceyeHuem 10—Y —
10—!2 cx notomy He MOTYT CyINECTBOBATh, UTO /s HHUX 3.IEKTPO-
MarHWTHble CHJBl SIBJSIIOTCS CJAHIIKOM «IaJbHOAEHCTBYIOLIMMU»,
a siepHble CUJbl, HA060pPOT,— CJHLIKOM «KOPOTKOAEHCTBYIOLIH-
MH», B pe3yJbTaTe B NMPHPOJE He 0Ka3ajoCb CHJ, YTOOBI €O3/1aTh
YacTHUBI C TOJABKO YTO VYKasaHHbiM mnofepeyndkom (109 —
10-'2 ¢cm).

B neficTBUTeAbHOCTH, 37€Ch, I[1G-BHAAMOMY, HeT CKauka oOfT
CHJI OOHOIl TIDUPONBI K CHJIaM Opyeold npupolbl, a HMeeTcs pas-
PLIB HENpepbLiHOCTY B ASHCTBUH OLHHX M TeX Ke CHJ, HacTynato-
WHH [1PY HEKOTOPOM KPHTHUECKOM PUCCTOAHUL MEXKIY OObEKTaMH.

6. C Hamell TOYKH 3peHHsl, KapTHHa B3aMMOIEHCTBHUA IIpO-
TOH—3JIEKTPOH MO2KeT OblTb NMpejcTaBjgeHa B cJeldylolieM o0LlieM
BHJE:

a) B HacrosiLilee BpeMsl 3/eKTPHUECKHii 3apsii IPOTOHA Cuu-
TAeTCsl pacnpesesieHHbIM HJAM BO BceM o0beMe UACTHLB, WM HA
ee roBepxHocTH. [last OGBSICHEHHs] CYLIECTBOBAHHS HECKOJBKHX
CMEeKTPa/IbHBIX CePHil BOJAOPOAA HaM MPHILIOCH CAeNaTh Mpearno-
JIOXKEHHE, YTO 3apsii NPOTOHA, TO-BHAMMOMY, JIOKAJIH30BaH Ha
HEKOTOPOH [JoMIaAH 4acTHUbl H YTO BHIMMble Hamu CIEKTpaJb-
Hble JIMHHH SBJAIOTCH PE30HAHCHbIMU  KOJeOaHUsAMH  3JeKTpoHa
N0 OTHOLUEHHIO K 3apSI2KEHHOI yacTdH npoToHa ';

6) uCXOAs M3 NOAOOHOIO pOAa MOBEAEHHs 3JeKTPoHa, HaM
MPUIIOCh BEPHYTBCSH K TOMY CTapoMy [OHSITHIO, 4TO 3JeKTPOl,
BOOOLIE rOBOPS, JO/DKEH MPHOAHKATECH K APy M0 OObIYHBLIM 3a-

I Cm. Spoutopy <O HeKOTOPBIX [IMCKYCCHOWHBIX BONPOCAX COBPEMEHHON
$u31KH», Bhn. 2, 1955,
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KOHAM 3JeKTPOAUHAMHKHM W C 9TOH TOUKH 3peHHs JdaBarb Herpe-
PolBHOE U3JydYeHHe.

IMouemy ke B TakoM cC/lyuae MLl HaG/oAaem JHHeWuarblid, a
He CIJIOUIHOH CIEKTP H3Jydyenus?

Ecin Obl cymecTBoBaau JPUGOPDbI, KOTOpbie Morniu Obt (UK~
CHPOBATb pPA308ble KojeGaHUs uacTHl, To Obuio Obl HETPYAHO
Bce Bpems Ha6.1101aThk 3a ux noseseHueM. Ho coBpemennbie npu-
Gopbl MOTYT yJaBJHBATb TOIbKO MOMEHTBl De30HAHCHbLX Kojaebha-
HHI 4acTHI, KOrjla OHH BecbMa CHJIBHO M JOCTATOYHO NIPOIOJIKH-
TEJbHOE BpeMs BO3MYIIAOT OKpyKawoollyio HX cpedy-«3dup». B
pesy/nbtare Ha caaboM ¢oHe CreKTPOrPpaMM Mbl MOXKeM 3aMEeTHThb
TOJIBKO SIDKHAE «BCIBILIKH» PE3CHAHCHbIX KoJaeGaHuH;

B) B TPOMEKYTKAX MeX/Iy DPe30oHaHCaMH 3JEKTPOH ABHIKETCH
110 HenpepslBHOL CITHPAJIH, HO eTo «OoTiauar cpefle Mo CPaBHEHHIO
C Pe3CHAHCHBLIMH KOoJeOaHUAMH SABJAAETCA HHUTOXKHO MAJoH.

Ecan 3/1€KTpOH B JaHHBIH TPOMEXKYTOK BpeMeHw He Oyier
HCTILITHIBATE  KAKHX-AHOO BHEWHHX BO3AeHCTBHH  (HampuMep,
CTOJIKHOBEHHH C ADYTHMH 3/eKTpOHaAMd MJH aTOMaMu), TO OH,
HanpHMep, H3 «KOHyca» Dpekera, Tepsis 3Heprdio Ha H3JydeHHe,
MOXeT TiepefiTH B «KoHyc» [lamieHa, zatem B «konyc» Basnbme-
pa M, HaKOHell, JOJKeH 3aBepUIHTh CBOM KOJeGaHHA B CepHH
Jlalimana !. HauGosee 6JM3KUM pacno/oXeHHeM 3/JeKTPOHA K

A4py cunTaercs paccrosinve 0,53 A 2.

31eck KakK 6yATO Obi KOHYAeTCst YeTOLUYUBbIE MHP ATOMHBIX
COCTOSIHHH, MMOTOMY YTO pas3Mepbl 4aCTHU (B Halliem ciaydae pas-
MepBl aToOMa BOJAOPOAA) CPa3y Mepexoldr B 00JacTbhb PaccTOSHHT
10~ cm (aToMHble sinpa);

I') Kak OODBACHHTb CTOJMIb PE3KYl0 PasHuly B 00beMax aro-
MOB H HX flep H, B YAaCTHOCTH, B ofbeMe aToOMa BOAOPCAA H €ro
A0ePHOTO «aHaJjora» — HefirpoHa? IlpuHHMas BoO BHUMAaHHe, YTO
no Mepe MpHONHXKeHUS 3/1eKTpPOHa K sApy (NpH mepexoze oOT
OHOH CepHH M3JYydeHHUs K JAPYroH) ero sHeprug CBSI3U ObICTPO
BO3pacraer, a B npejenax cepun Jlaiimana BooOlle BO3MOXKeH
KOHTAKT 3JeKTPOHA C SAAPOM {MaJeHHsl ¥ MOACKOKH 3/JeKTpoHa),
KaXXeTCs BIOJIHE JOMYCTHMbIM, UTO YCTOHUHBOCTH ATOMHOH CH-
CTeMbl B KaKOH-TO MOMEHT MOXeT cels ucuepnars, W 3JeKTPOH,
MHHYSl RPOMEHCYTOUHbIE COCTOSAHHSA, TOKeH OyAeT COBMECTUTHCS
¢ sapom (IpoTOHOM).

JLOBOIBHO TIPOCTOH OMBIT MOXKET WIMOCTPHPOBaATH coboio Ta-
KOre poja noseieHHe yactuil. Ilpencrasum ce6e 3akajdeHHy H

' Cm. pue. 2 B Gpomnope «HekoTopble XHCKYCCHOHHBIe BOTMPOCHL COBpe-
MeHHOH ¢H3HKH», BBIN. 2, 1955.

2 3pech MHl He KacaeMCfl YMCTO MATeMaTHYeCKHX MPeACTABJEHHH KBaH-
TOBOH MEXAHWKH, COTAACHO KOTOPbIM 3JE€KTPOH HMeeT HEKOTODYIO BepoAT-
HOCTb MpubJIHXKATbCH K AAPY HA CKOJAL YrOJHO GAU3KHE DPacCTOSHHA,
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HAMAarHHYCHHYIO TLIHTY ¢ XOpPOWIO OTIOJIHPOBAHHOH TOBEPXHO-
cTbio. Ecau Ha 31y MJHTY ¢ 604610 BBICOTEI COPOCHTb CTaJb-
HOH 3aKa/JleHHLII IAapHK, TO, B MEpPy ero MNepBOHAUYANLHON 3Hep-
FHH, OH OyieT 1e/aTh COOTBETCTBYIOILHE TOJACKOKH, MOCTENeHHO
yMEHBIIAA KN BeJUUdHY, MoKeM JH Mbl, OJHAKO, 0XKHAATh, UTO
3TM NOJCKOKH, MOCTEleHHO 3aTyXxasl, MPOHAyT 8Cl0 2amMy CBOUX
3HAUeHMH, Kak 310 MorJo Obl GbiTh B CJAyudae OOBLIKHOBCHHOTO
COY/JapeHHs yipyroro teja o MNOACTABKY?

Jeso B TOM, 4TO ¢ KaKJAblM MOJACKOKOM WIapHK Oyler ymeHb-
LIaThb CBOK KHHETHUECKYl0 HEeprulo M BMecTe ¢ TeM YBeJIHYH-
BEAThb BpeMs rpeOblBAHUS B CHJABHOM MarHHTHOM TIOJe TILTHTHI.
Hakotel, /st Hero HaCTYIHT MOMEHT 10CAe0HC20 NaLeHHs], roc-
Je KOTOPOTO OH He CcyMmMeeT cjlelaTh [OCJAeIYIOIero TMOACKOKa,
TaK KaK ero mnoreHuuaJfbHass {ynpyras) sneprus OyIder mepekphl-
Ta MarHUTHbIM TPHUTSXEHHEM, H IUapHK COBMECTHTCS ¢ MJHTOIL.

YeM Ooabie 6yrer marHuTHoe B3auMojeficTBHe MeXKAy IUa-
DHKOM H ILIHTOH, TeM CHJAbHEE CKaXKeTCH pa3pole HenpepbuigHOCTU
B [OACKOKAax IIapHKa. MOXKHO JH yTBEpXKaaTh, UTO KOrjla IIapuk
rodnpeieusaer Ha MAarHiTHOH TJIMTe, TO OH HAXOIHTCSL nox jefi-
CTBHEM «Ia/bHOEHCTBYIOIIUX» CHJ, KOTJAa K& OH COBMellaercsd
C mAHTOH, TO OH KOOl nonajaer moj JAeHCTBHe <«KOPOTKOReH:
CTBYIOWIMX> cUJ. SlcHO, 4To (H3UuecKas TMNpPUPOAa CHJA MOXKET
OLITb OJHA U Ta 2Ke, HO JABHKeHUe coylapsiiolierocss ofbeKra He
OyZeT MMeTb IJABHO 3aTyXaloUIero Xapakrepa, eclu ero 83auMo-
delicTéue C MOACTABKOH JOCTATOYHO PE3KO MEHSeTCs OT PacCTosi-
nus  (Hanpumep, o6paTHO TNPONOPUMOHAIBHO KBaIpaTy paccTos-
HHst);

J) MOACUHTAeM SHEPruio CBA3M AJsT 3JeKTpoHa H MPOTOHA
[IPH HX COBMRIIEHHH, HCXOJAS H3 OOBIUHBIX 3JEeKTPOMarHHTHBIX
cu/l. PajgHychl HasBaHHBIX YACTHIL OLEHHBAIOTCH B HACTONIee
BpeMs NMPUOAH3HTENBHO CJeAYIOLHMH BeJAHYHHAMI:

Fsaexrpona == 2,0 10-13 cm 1;

rnpo-rQHa = 1,5‘ 10_13 CM;

—20
E i e2 oy _Qi._lg___ e N —7 —_
e Fsnexrpona + Fnporoua 35-10713 6.6-10 apea
— 0,41 MeV., (23)

Comnocrasasist 31y Beauuuny c¢ 0,755 MeV (cMm. cooTHomenne
21), cnenyer npH3HATb, YTO NPEANOJIOKEHHe 06 3J1EKTPHUECKOM
B3aUMOJICHCTBHH MeXK1Yy 2/I1€KTPOHOM H NPOTOHOM B HeliTpoHe,
[I0-BHAUMOMY, He JHIIEHO cMmbicida. Ecau K TOMY ke NPHHATL BO

o2 4 et
me2 15 T me

1 CpesHee 3HaveHUe M3 BeJHYIH 3
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BIHMAanue, 4To 1Mo,1 BJUSHEEM MOIUIHBIX CHJ TIPHTSXENHS BO3MOXK-
Ha HekoTopasi fedopMalusi MPOTOHA H JeKTPOHA, H NOITOMY J0-
YCTHMO yMeHblUeHHe HX B3aHMHOTO pacCTOSHHS (7snexipona =~
~+ I'npovona),  TO Gopmysaa (23), uerukKom ocHoBaHHas Ha 3aKo-

ne KyJaoHa, Mo HameMmMy MHeHHIO, CIOCOOHA NOKasaTe, YTO TakK
HasbiBaeMble «siIe€pHble» CBSI3H (DAKTHYECKH MPEACTaBJAIOT CO-
6010 OObLIUHBIE CHJbI 3AeKTPOMAZHUTHOL TIPUPOIHI.

M3 Bcero cKkazauHoro cJaelyer, 4YTO POACTBEHHOCTb (HO He
TOJKJIECTBEHHOCTb) aToMa B0J0pOAa M HeliTpOHa BeCcbMa Bepo-
ATHA.

VI. O CTPOEHUH ATOMHOro fiiPA

1. B Hacrosiluee BpeMs CYHTAETCS, 4TO aTOMHBIE f/pa COCTOAT
U3 nporonoB M HefitpoHoB !. TlpH 3TOoM 0c0oG0 noOAuepKUBAeTCH.
YTO «..CYUIECTBOBAHHE 3/JEKTPOHOB BHYTDH $HApa HECOBMECTHMO
¢ NpUHIETAMH coBpeMmeHHOH ¢u3ukn» (Jlann u duapioc, Pnsuka
sileproro uaJayuenus, 1956, crp. 154).

OcHoBHBble BO3paXKeHUs] NPOTHR MPHUCYTCTBHST 3/IeKTPOHOB B
aTOMHBIX SIIpax CBOAATCS K ClIelylollemy:

a) ecaM B3sTh, Hampumep, sapo aszoTa Ny!Y) To «.cormacHo
3.1€KTPOHHO-NPOTOHHOW THIIOTe3e Ha3BaHHOE SAPO AOIKHO OblIO
6ul coctosiTh M3 14 nporoHoB W 7 3JEKTPOHOB, T. €. uHmeTh 21
vyacTumy. UTto KacaeTcst HeHTpOHHO-IPOTOHHOW THOOTE3hbl, TO B
saape N;'* conepxurca Bcero 14 wactunm (7 HeHTPOHOB --7 mpo-
TOHOB), ¥ OHO, B COMJIACHY C IKCIepUMEHTAIbHBIMH JAHHBIMH, TTOJL-
qHHSIETCS  cTaTHeTHRe Dose—2IfiHurreiina» (P, Pawmsaii, C6.
«JKCIepHUMeHTaNbHAs si/lepHas GHU3UKa», noa peiakiuueii . Cer-
pe, 1. I, 1955, c1p. 422);

6) nas JIOKaJM3aldH J0eKTPOHAa BHYTPH fapa TpelOyercd
sHeprus nopsaka 40 MeV, 01HAKO 3KCNepHUMEHTa/bHO TI0Ka3sa-
110, YTO IHEpPrus CBSI3H, NPHXOAAILASACS B sijipe HAa OAHMH HYKJOH,
e npesbliiaer § MeV;

B) ecaH Obl 3JIeKTPOHBLI [IPUCYTCTBORAJIM B SIAPE, TO MarHuT-
HBIH MOMEHT s/lpa oKaszaJscsi Gbl BO MHOrO pa3 Goibliie ONBITHOH
BEJAHYHHBI. '

2. Caenyer yyecTb, 4TO BCe 3TH OOCTOATENBCTBA MOTYT BO3-
HUKHYTb TOIbKO B TOM CJydae, eCJH 3JeKTPOHbI BHYTPH sapa Oy-
JIyT CYUIECTBOBATb B ¢80000HOM BHAE.

Ecau Ke KamKAablil NaHHBIA 3JEKTPOH TPOYHO CBA3LIBAETCH
C NMPOTOHOM H OGpasyeT 4YacTHIy CO CBOHMH UMOUBLOYAAbHOIMU
CBOHCTBAMH, TO B 3TOM CJAyd4ae Mbl He MOXKeM 3JEKTPOHYy TNpHIH-
CbiBATb BCE Te KaueCTBa, KOTOPbIMH OH 00.1a1aeT B CBOOOAHOM
cocTosiHHU. VIMeHHO ¢ 39TOll TOuKH 3peHdst aTOMHble siapa Jefi-
CTBHUTE@JBHO [IO/KHBI COCTOATL W3 NPOTOHO8 W HEtiTPOHOS.

I 3ta upesa Oblaa BrnepBble BuhickaszaHa B 1932 r. JI. J. Wsanxeuxo.
25



Ho ecnu craBuTh BONpPOC © npeBpalleHHN IYKJOHOB, T. €.
HEHATPOH 5 IPOTOH,

H, 4TO caMmoe BaXHOE, O 83aumO0CLCTEI ITHX YaACTHL APyl
C JIPyroM, TO 31eChb Heb3sl OTPAHHUHTbCH (POpMa/bHBIM YTBEPXK-
JEHHEM, UTO «..HefITPOHBI W TPOTOHBI MPeACTaBAAT 0000 OXHH
H Te XKe TAXKeNble YACTHUbI, HaXOAALIHECH B PasJdHulblX KBAHTO-
BhiX cocroanuax» (I, Cemar, Baegenue B aroMHylo (u3HKY,
1948).

[To-BumuMoMy, 31eCh NMPHXOIUTCS CYMTATBCS C TCM, UTO Heii-
TPOH He SIBJIAETCH «3jJeMeHTapHOll» uacTHUell, KaK 3T0 INPHHATO
Teopueil B mHactosititee Bpemsl. Hecmorpa Ha sBHOe npuoBpere-
HHe HM HHAMBHAYaJbHBIX CBOHCTB, OH BCe JKe IIOCTPOGH U3
3AeKTPOHA U HPOTOHQ W KaR Obl 3TH YaCTHILI HH ObLIM Kauecr-
8eHHO npeoGpasoBanbl (6.1aro/aps MOILHBIM CHJIAM CBSI3H), OHH
BCE K€ He MOTYT ¥ He JOJMHB TOJHOCTbIo, Ge3 Kakux-1160
6bi8uwux TPU3HAKOB, abCOMIOTHO «PACTBOPUTLCS» U MHCUE3HYTh B
HOBOM W OOLieM /IS HHX COCTOSTHHH !.

C Hawe#l TOYKH 3peHHS, CoeIHHEHHe MPOTONHa C 3JeKTPOHOM
e aBafeTCs 0e3BO3BpaTHOH yTpaToil TOro W JApYyroro, Haobopor,
B MPUCYTCTBHH APYFUX MPOTOHOB ICKTPOH MOKET OCBOOOIKAATHCA
OT OJHUX CBAA3ell U mpuoGpPeTaTh APYTHE, T. €. MOKET MePeXOAHTL
OT OJHOrO MPOTOHA K APYrOMYy MyTeM NOCIeJ0BaTEeIbHOrO odpa-
30BAHHA M pa3pylleHust HEHATPOHOB 2.

Kcraty, H coBpeMeHHAsl Teopusi MPHU3HAeT, 4To 115 OOBACHE-
U MATHUTHOTO MOMEHTAa ReHTPOHA, OTIHYNHOTO OT HYAd, TpH-
XOAUTCA TIPeJANONOKHTE, YTO 3Ta YaCTHUA «..He HAXOJMTCH BCe
RpeMs B UHCTO HEHTPDOHHOM COCTOSIHMH, a 4acCTh BpeMeHH cylue-
CTBYeT B BUJe NPOTOHa W MesoHa»® (5. U. Dpenkens, [Tpunnuns
Teopu# aTOMHBIX siiep, 1955, crp. 69 w upumeuanue peraxropa
K 3TOi CTp.).

3. Umesa nannume obpaTnMmoil peakuuu

NPOTOH - 3JIeKTPOH *—= HeHTPOH, (24)

MO-BHAHMOMY, MOXHO HAHTH TMPUUHHY YCTOHUYHBOCTH  MHOTHX
ATOMHBIX $i€p, 4TO, KaK MBI BWAHM, SBJISETCS CJEACTBHEM AKHHA-
MHYEeCKOT'O PaBHOBECHS NPH TePeKJIOYeHHH 3JTeKTPOHHBbIX CBsi3el
¢ OJHUX NPOTOHOB Ha ApYrHe.

U [IpuMepHO TaK e, Kak MoJeKyJa BoAH, o6Janas npiucymiuMu eid HH-
AHUBHAYAAbHBIMH CBOHCTBAMH, BCe Ke He IpPelcTanfseT Co00l0 HepasAuyl-
MO20 COCTOSIHMA MATEPHH, a COJepKHT B cele sBHble NPHU3HAKK TOrO, YTO
pP2HbIIe HA3BIBAJIOCh aToOMaMH KHC/JIOpOAa M BOAOPOAA.

2 [logo6uoro poja B3TJAAA YKe CYUIeCTBOBAJN B TeOpeTHYECKoil (u3HKe,
O OH OblJl OCTaBJ€H H3-3a TeX <«NPOTHBOPEYHH», KOTOPble TepPeyHCAeHHl B
YHKTax «a», «6» H «B» § | Hacrosiuieil TaBbl,

3 B KauvecTBe «OOMEHHBIX» CHJ MeX1Y HYKJOHAMH COBDEeMEHHas TeopHs
NpH3naeT AeHCTBHE TAK HAa3blBaeMLIX NH-ME30HOB (CM. HaJiblie).
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C.lel0BaTebHO, B KaX/Iblil JAaHHBIA MOMEHT aTOMHBbIe siipa
KaK GyATO Obl AelCTBHTEJBHO COCTOAT M3 MEUTPOHO8 W NPOTOHOS
(cTaTHyeckass KaprTuHa), OMHAKO B HEKOTOPble Kpar«auuiie Tpo-
MEXYTKH BpeMeHH MCTHHHOE CTpPOCHHe siaep NPEeACTaeT Iepej Ha-
MH B BHJe JHHAMUYECKOTO COUETAHHSI MPOTOHO8 W 3ACKTPOHO8 !,

4. O TOM, HacKOJbKO OBICTPO MOTYT MepeKJlouaTbCs CBI3H
3JIEKTPOHOB C OJHOrO NPOTOHA HA JpYroil, MOXHO HaWTH H3 COOT-
HOIUEHUH, KOTOPbIM NoJb3oBajcs XOkaBa, npeackaspiBasi cyllecT-
BoBaHue Me30HOB. M3BeCTHO, UTO paguyc AeHCTBUS SIAEPHbIX CHJ,
paBHblil npumepHo 10713 cu, foMMeH yAOBAETBOPATb 3aBUCHMOCTH
. (25)

— -13 -
a—=10"¥cm = T

Hmenno orcioza KOkaBa Hauled, yTo Adds NOAYYEHHS BedluH-
ol 10 -1 ¢m wmacca my nomkHa Obith nopsiika 200 3.1€KTpoH-
HBIX Macc.

Ho 3tu BbiBOALI H3 cooTHOlIeHus (25) Moryr OwbiTh crnpase/i-
JIHBbI JIHLIb B TOM ¢Jyyae, ecjy B NOJHOH Mepe J0BepATb NOCTYy-
JIaTy TCOPHH OTHOCHTENBHOCTH O CYINECTBOBAHHHN /11Pe0eAbHOl CKO-
pPOCTH B ApHpOAe (CKOPOCTH CBETA ¢).

OsfHako HHUKTO He AOKasaJ, 4YTo CKOPOCTh wacTuy obsizana
MOJUHHATBCS TOJABKO YTO HA3BAHHOMY mnpejeny ¢, HaoGopor, B
3TOM BONpOCE COBpPEMEHHAasi TEOpHst MCKYCCTBEHHO OrpaHH4MJIa
npHpoAy, npubernyB K abcoa/0THOMY TIpeAesy CKOPOCTH MaTepH-
aJbHbIX OOBEKTOB 2.

Ipuune B Qopmyae (25) maccy sgaeKTpoHa B BHAE ee OObIY-

nHoit sesauuuunt 9,11 1028 2, nasBaHHOe COOTHOLUEHHE Y/10BJIe-
TBOPSICTCS NPH 3HAUCHHH CKOPOCTH, pasHoil 6-10'2 cm/cek.

Uro 3T0o 3HAUYUT? DTO 3HAUYHT, YTO BMECTO «THAMKEABIX» 3JeK-
TPOHOB, KOTOpble, no MHeHuwo [OKaBa, MOKHBI OBLIH OCYLIECT-
BJIATH CBSI3b MEXJAV HYKJOHAMH, MO-BHIMMOMY, B aTOMHBIX sApax
HaXOAATCS OOBIKHOBEHHbIE, «HOPMAJbHBIE» 3JEKTPOHbI, 1O CKO-
POCThb WX HepelBHKEHHs MEeXKIy NpPOTOHaMM JOCTHIAeT 3HAYEHHS
6102 cu/cex.

3uas, yto a==10"18 cu u v ="06-10'? ea/cex, moxio onpe-
JIeJUTh BpeMs, B TeYEHHE KOTOPOTO 3JEKTPOH Mepekdiouaercs

! Ecain agpa aToMOB CUMTATE COCTOSIWUMME M3 TIPOTOHOB U HEilTPOHOB
(nJH, B KOHCUHOM pe3yJLTaTe, M3 HOPOTOHOB M 3JAEKTPOHOB) M ecdn Maccy
HEHTPOHOB NPHHATL PABHOM CYMMe Macc IPOTOHA W 3JeKTPoHa (CM. Bblue),
TO B 3TOM CJydae pacyeTHas Macca aTOMHBIX sinep oka)etcs Ha 0,04—0,1Y%
MEHblle CYLIECTBYIOLIMX pAacUeTHbIX AAHHLIX,

2 Cu. fpomiopy «O HEKOTOPHX JHCKYCCHOHHBIX BONPOCAX COBPEMEHHOM
(usnku», pbin. 2 W 3, 1955 u 1956. Tlo HaweMy MHEHHIO, B NPHPOLE MOTYT
OblTb pasfiHuHble MaTepHaJbHble CKODOCTH, HCKJIOYas GeCKoHeuHble,
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¢ O1HOTO MpoTOHA lia APYIoi
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M30bITOK NIPOTOHOB B aTOMIBIX f,1paxX He BejleT K HX HeMel-
JIEHHOMY pacnajny, Tak Kak 3/JeKTpPOHHAs CBsI3b MeXK1y POTOHa-
MM OCyliecTBJ/sieTcss ObICT-
pee, 4yeM B3aUMHOe OTTaJl-
KHBaHWe OLHOHMEHHO 3apf-
JKEHHbIX YacTHI( .

5. Kak ke Ha ocHoOBa-
HUU H3/IOKEHHOro npejacra-
BHTb (ele CTpOeHHE XOTH
Obl  Haubojlee  NPOCTLIX
aTOMHbIX fAep?

i Ha puc. la npeacrasae-
Ha cxema CTpoeHUs sjpa
ANeHTpoHa, COrJIaCHO COBpe-

[pormarn merHo#i Teopur. C Haluei

Heampor roukH spenusi (cM. puc. 16),

. SApo  AeilTpoHa  Aedcrsu-

Puc. I. CxeMmbl crpoeHust sapa aeil- TeJBHO COCTOUT U3 HEHTPO-

TPOHA.
Ha H MPOTOHA, HO MeXIy

HyK/JOHAMH ([IPOTOHAMH) OCYLUCCTB/AACTCA BecbMma OblcTpoe ne-
pPEeKTIONEeHHEe 3JIEKTPOHHbIX CBA3€H, YTO MO3BOVIAET HA3BaHHBLIM
YaCTHIAM HMETh AOCTATOYHO CHJBHYIO CBA3b 2.

Ha puc. 2a nokasana coBpeMeHHas cxema CTPOEHHS sipa Te-
Jug (2-4acTHLa) H COOTBETCTBEHHO Ha puc. 26 Halla cxema s,

VII. O BETA-N3JYYEHHH

l. H3BecrHo, uto npespailieHKe HEKOTOPbIX aTOMHBIX si1€p CO-
[POBOXK/AeTCsl TaK Ha3blBaeMblM OETa-H3Jy4yeHHeM, T. €. BO3HHK-
1IOBEHHEM OBICTPO ABHXKYLIMXCS 3JIEKTPOHOB (NO3UTPOHOB).

TeoperHueckoe ocBoeHHe 6eTa-H3Jdy4eHHs 10J00e BPEMS CO3-
JlaBato B (DH3HKe «Taxe]oe nodoxenune» (2. B. lllnoabckuil),
TaK KaK NDPH aHaJH3e Ha3BaHHOIO TNpouecca CO31aBaJjoch Blie-

N0 paluoakKTHBHOM pdcna/ie HeKOTOPWX sAlep (M. JaJbile.

* Tlpuxoautes ocof0 OTMETHTH, UTO B Hameidl cxeme QUIypHPYIOT 0po-
TOHbl C «TOUeYHbIMH» 3apAgaMH. K TakomMy yCTpOHCTBY [pPOTOHOB Hac lpu-
pesqia HeoOXOIHMOCTb, CBA3AHHAS C HCTOJKOBAHHEM CHEKTPANbHbIX CepHil
H3JNyyaeMblX aTOMOM BOAOpoxa (cM. Gpouopy «O HeKOTOpbIX AHCKYCCHOHHBIX
BONpOCAX coBpeMeHHOH ¢H3uKH», BbiN. 2, 1955).

3 Kakyw poiib B CTPOEHKH 4TOMHBIX fA71€p HrPalOT MOIMTPOHLI 1 HE1aBHO
OTKpblTblﬁ AHTUIPOTOH, N BooOLIe CMOCOGHLI JAH 3T yacTHUBI WrpaTtb Ha3BaH-
HYI0 pPOJib, 3TOT BONPOC Mbl 31eCh He OOCYXKAaeM CYHTAA ero aejoM Oy-
ayuero.
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yaTJeHHe, YTO 3/1eCh HAPYIIAETCsl OHH H3 caMblx QyHaaMmen-
TaJbHBIX 3aKOHOB [PHPOJbl — 3aKOH COXPAHEHHs 3IHEPrHH.

2. B uem e cocToMT 0coOeHHOCTb Geta-pacnafa? OCHOBHOE
MpOTHBOpeuue 3ak/loyaercs 3[4eChb B TOM, UTO aTOMHble siipa Ol-
HOTO H TOTO e palHOAKTHBHOIO HM30TOMa BCErja TepsioT 1IPH
Gera-pacnage 0OUHAKOBOC KOJHYECTBO 3HCPIHH, a 3JEKTPOHB,
H3ly4daembie TIpH  3TOM,
UMEIOT pa3AudKble SHEPrHH.

B pesyibrate BO3HHKaeT @f
BOIIpOC,  Kyda  Hcuesaer

OCTAAbHAS 4aCTb 3HEPrHH (
sfep? Hedrmpok

3. OnpejeseHHbIM  Bbl-
XO/IOM M3  CO3/aBlLUerocs
IPOTHBOPEUHsI ABUIOCH
npeanosoxenne Ilayan o
TOM, 4YTo npu Oeta-pacna-
Je, [IOMHMO  3JIEKTPOHa,
BO3HHKAET ellle O/JHa THIIO- Heampor
TeTHYECKAss 4acTdla Hel- 3)

TPUHO, KOTOpash BMecTe C
3JEKTPOHOM  YHOCUT  BCIO

/Tpomon

Hedmpon

[lporaoy

3HEepPryIo, NOTepAHHY sLI- Llpormon Mparnon
poM.

Ha puc. 3 noxasauo,
YTO JAA8 TOYKH B Ha Kpu- Hedrmpor

BOH pacrpejeaeHus 3Hep-
MM 3JEKTPOH  YHOCHT M3 Puc. 2. CxeMbl CTpOeHHs1 siapa Tedusl.
sapa suepruw [, a Ha

4010 HefiTpuHo ocTaercst pasHoctb £, — E,=E,.

ITOT B3rsi Ha npouecc Gera-pacliajia CUMTAETCsl B HACTOA-
wee Bpemsi Haubogdee BEPOSTHBIM, XOTsl 10 CHX TNOp HE HMEETCH
RPAMOSO 3KCOCPHMENTANBHOIO NOATBEPKAEHUSA, UTO NpeACKa3aHn-
Has Ilayan uyacTHua (NHeATPHHO) JEHCTBHTENLHO CYILIECTBYET.

TToMUMO HTOTO He BUOVIHE SICHLIM OCTA€TCs BOMPOC, OTKyJa npH
Gera-pacraje NosIBJASIeTCs JeKTPon (NO3UTPOH).

CLIPITaeTCH, UTO 3TH YACTHIOBI «pOHKAAIOTCHA» BO Bpemsda npe-
BpaulehHs B siipe NPOTOHA B Hefitpodn (B*-pacnag) wau mefitpo-
Ha B nporon (B~ -pacnan).

Ho Kak 310 «poKaeHHe» NPOMCXOAHT M NMOYEMy [peBpalleHHe
3J€MEHTapHbIX YaCTHL JAPYr B Jpyra COMNPOBOXK/IA€TCs BblLieJe-
HHEM 3JIEKTPOHA HJM MO3UTPOHA (KOTOPBIX, COTJIaCHO coBpemeir-
HOI TEOPHH, 38BEAOMO B f1pe He CYILEeCTBYeT) — 3TOT Opolece
A0 CUX MOP HE HAXOAMT 10AXHOTO O0OBLACHEHHS !,

! Mbl 37ech He ocraHaBAHBaemcss Ha «AblpouHOi» Teopuu Jupaka.
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Bo3aMoskHOCTh NOA00HOrO pojda npolecca BCero JHllb NOA-
KpenasieTcsi aHaJoruell, coraiacHo KOTOPOH (POTOHbL TaKXkKe He co-
JepKaTcsi 8 20TOBOM BHLE B aTOMax W MOJEKYJax, a poxcdarorca
B MOMEHT aTOMHBIX (MOJIEKYJ/SPHbIX) H3/IyYeHHH.

K coxanensio, yKkasanHasi aHaJIOTHS He SIBJAAETCH HACTOJABKO
0CBOEHHON, 4TOOLI €10 MO)KHO OblJIO MNOJb30BATHCA [J51 [TOSICHE-
HHUA JAPYTHX, elle MeHee H3BECTHHIX MpoueccoB. Jedo B ToMm, 4TO
IIHKTO He 3Haer, KaK «po1aercs» (HOTOH H YTO OH coBoI0 pusu-
YecKu TIpejACTaBaser .

iE)

Puc. 3. Cxema pacnpejeseHHs 3Hepriu
MEXKIY OeTa-uacTHUel U HeHTPHHO
COrJacHO COBPeMEHHOH TeQpHH.

Ecau oron sisasiercs qacruyed, 1o oH, 0e3ycJI0BHO, 101XKEH
CO1epKAThCA B KAKGM-TO CKPBITOM (H3MEHCHHOM) COCTOSIHMM W/
B CaMHX aToMax, WAH B OKPYXKAIOUIEM [POCTPAHCTBE; €CIH  Ke
3TO B0AHQ, TG OHA JElCTBHTEJBHO He MOXKeT CYIIECTBOBATL B roO-
TOBOM BHWJAE B aroMax HJIH MoJeKyJax TakK e, Kak He MOMXKer
CYLIECTBOBATE B «TOTOBOM BH/E» 38YKOBGS BOJHA B  KOJOKOJE
(HO oHa cpa3y ke «pPOAMTCH» B OKPYKaloUled cpele, Kak TOJBKO
CTEHKH KOJIOKOJ4 [MOJy4yaT COOTBETCTBYIOLLee KoseGaHue).

DJIEKTPOH — 3T0 4aCTUl(, W OHA He MOXKeT BO3HUKHYTb M3
Huuero. Ecin B—-usaydeHue cBsi3biBa€TCH C IlpeBpallleHHenM Heii-
TPOHA B IIPOTOH, TO B NOJHON Mepe HeOOXOAHMO [PHU3HATbL, UTO
1a3BaHHbie YacCTHUbl — OTHIOAb He «%JeMeHTapHbie» O0OBLEKTD

! PacnpocTpaHeHHOe MHEHUE, 4TO (POTOH — 3TO «YACTHHA-BO/iHA®», HU B
Kakol Mepe He TNposicHseT ero ¢usuyeckoii cymHocTH. HaobBopoT, 3ToT Tep-
MHH, BbiBEJEHHbIH I3 HeNpaBUJbHOTO TOJKOBAHHS CYILECTBYIOUIUX (AKTOB
(cM. Opomropy «O HEKOTOPBIX JUCKYCCHOHHBIX BONpPOCAX COBpPeMeHHO# ¢H-
3HKu», BBIM. 2, 19565) auwe cnocolcTryeT 3aTeMHEeHHIO Npouecca, KOTOPbiH
OCYWECTBARETCA MEKAY «acruyasu w cpedod.
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(KaK 3TO npeanoJaraeTci B HacTofllllee BPeMsi), a OHH usuue-
cKu copmepxar B cebe TO, 4TO HEOOXOAHMO AJs [OCJELYIONIEro
ohopmaeHUs C¢BOBOAHOTO 3JeKTpoHa !,

4. C uamell TOUKH 3peHUs, NPH paccMOTpeHHHN Oera-pacmnaja
COBpeMeHHasd TEOPHA TaK »Ke, KaK M NPH H3VYCHHH HEKOTOPBIX
JAPYLHX S$IBJA€HHIl [PHPOAbI, CJAHLIKOM PEUIHTeJbHO TOpBada ¢
MPeACTABJEHHAMH KJACCHUSCKOH (PU3WKM M He Haulia passurusd
3THX TpeACTaBJeHHll B [Mpoueccax MUKpOMHpa 2.

Ceftuac Bclojly NPH3HAHO, YTO IS TEOPHH SAEpHBIX SIBJAEHHH
OKa3ajich BecbMa LeHHbIMM npefJoxkedus 5. M. dpenkens wu
Yujepa, KOTopble HalllM BO3MOXKHBIM pacCMaTpHBaTb SAPO aTo-
Ma Hanoaobne KamJjau MUIKOCTH.

Bwmecre ¢ Tem, coBpemeHHas aTOMHAas M sAepHas (H3HKa,
npeHedperass B CBOeH 006JacTH INPEXHUMH  «KJACCHUECKHMH»
MpeJICTABJCHHSMH, He TpuaaerT BGOJbUIOTO (Pu3N4eCKO20 CMbBICAa
KJAAaCCHYECKHM aHAJIOTHAM.

Xorst BO MHOTMX cJayyasx MORZOOHOTO poAa aHaJOrHH HMEHOT
A6HO nO3HaBaTeNbHbIl XapakTep, OHH B Jydlllem cjaydyae BoOC-
NMPHHHMAIOTCH, KaK HeKasi «Hrpa M[pHPOIbl», [pPOSBUBIIAACA B
HecBoHCTBeHHO# eff ofsactH. Ha camom jaene, 3iech AeficTByer
BIIOJIHE 3aKOHOMepHAas M HeH30eXHas ¢8£3b, KOTOpas CYLIECTBYET
MEXCy PasJHUHBIMH H JaKe BecbMa OT/aJeHHLIMH SIBJ€HHAMHA
NPUPOABI °.

! Ceiluac roBopHTCH: «..HEOGXOZHMO OTKAa3aTbCsi OT MPeaCTABJEHUN, UTO
npoToH (HEHTPOH) #ABAAETCA caokHOH cucremoits (5. M. ®penrenn, [Mpun-
LHMNB TEOPHUH aTOMHHX spep, 1955, ctp. 68). OnHOBpEMEHHO € 3THM YTBEPK-
Jaercd, UTO <«..3JeMeHTapHble UACTHUEI CNOCOGHE K B33aHMHBIM TpeBpauie-
HusaM». Ho M3 dero e Toraa COCTOAT B3TH «3JIeMEHTAPHBIE®, HO «B33HMHO
npespawanutecs» ApYyr B npyra uacTHubl? [loxoke Ha To, YTO OHH CoO-
CTOAT H3 KaKoH-TO «NePBOMAaTepuH», M3 KOTOPOH, Kak W3 TecTa, MOTYT Bbl-
JIeNNHBATbLCA pasayuuHble YACTHUBl CO CBOMMH UHOUBLOYAAbHbIMU CBOHCTBAMU
(NMPOTOHH, 3MeKTPOHbl, HEATPOHBl, NO3UTPOHbLI, AHTHNPOTOHH M [pou.). Ho
TaK KaK BCE 3TH YaCTHUHL TOXe <«3JEeMEHTApHbl» W OHH (AKTHYECKU TaKKe
AOJDKHBL COCTOSTh M3 «IIePBOMATEPHH», TO OTCIOAd NOJyudeTcsl, UTO <«IepBO-
MaTepus» NpeBpaliaeTcs B «IePBOMATEDHIO», HO ¢ H3MeHEHHEM CBOero
Ka4ectéa (HanpuMep, HeHTPOH ~ IPOTOH |- 3A€KTPOH - HeHTPHHO). 3jech,
0e3yC/I0BHO, BO3HUKaeT TPYJHOYCTPAaHHMOe I[poTHBOpeuHe, B deM e co-
CTOUT pellleHHe 3Toro ponpoca? [eso 3pech 3akJaiouaercs B TOM, UTO, fMpH-
3HAB «B3aHMOIIPeBPallaeMOCTb» YacTHU, Hago ObL1o OLHOBPEMEHHO NPH3HATh
HX CA0%MOoe cTpoeHHe. HHKakux «sjeMeHTapHHIX» 4acTUll B JeHCTBHTENbHO-
CTH CYLISCTBOBATE HE MOXNET, TaK KAaK OHH AOMXKHbl Obl1H 6bl COCTOATbL W3
cnaownold Matepun. Ho «cnuowHas» MaTepds 10 CBoeMY NPHHUIHMHAABHOMY
COIEePKAHUI0 He CNOoCofHA K KaKUM-Au60 BHYTPeHHUM OpeBpauleHusm. OT-
CIOAA KaK CNeACTBHe BHITEKJET, YTO HEBO3MOXKHO OMNPAaB]aTh B3aHMOMNpEBpa-
Il4eMOCTb YACTHI,, €CAH 3TH YacTHUBI CYHTATh <«3JEeMEHTAPHBIMHY.

2 Cm. Hamu Gpounopnl «O HEKOTOPBIX AMCKYCCHOHHBIX BOMPOCAX COBpe-
MeHHO#l ¢u3Hku», Boim. 1, 2 u 3, 1954, 1955, 1956.

8 Cyurasd mpoueccnl «HOBOH (PHM3HKM» COBEPUIEHHO HeJOCTYNHBIMH  AJ5
KaKkux-1460 HarAsiAHbIX NPeicTaBJeHHH W gane CO3HATENbHO TPH3BIBAA K
TOMY, 4TOfLI MpPOrpaMMa KBAaHTOBOH MeXaHHKH OblIa «..npexae BCero OCBO-
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N‘b] XOTIIM MOKAa3aTb, 4TO <«Kalle/dbHasg» MOJeJb AApa MOXKET
HMETb MPOI0IAKeHHe U B 00,1aCTH NPOLECCOB, CBS3aHHbIX ¢ 6era-
pactiagom. s T0Oro, 4ToOB VCTAHOBHUTH NMPUHIHNAAJLHYIO CBA3L
Mexay Oera-pacrnazoM U HeKOTOPLIMH HAIUUMH OOBLIYHBIMU siBJC-
HHSMH, 1al10 HAaMOMHHUTL O Tex OOCTOATENbCTBAX, KOTOPHIE COTMPO-
BOXK1a10T TIPOLECC HCNAPCHUA I1IIKOCTH.

5. PaccMOoTpuM HekcTo-
pblii of0beM JKRAKOCTI, Ha-
XooAaWedcs npu  Temmnepa-
Type HHUXKe TOUKH ee Kure-
HHs. M3pecTHO, yrO mpHU
3TUX  YCJOBHSIX  BeAKas
JKMAKOCTb — HauHeT  ucna-
parecs ¢ TOll WaW  uHOM
CKOPOCTBIO, €CJH o1la HMeeT
cBO0OAHYI0 TTOBEPXHOCTD.

Ha puc. 4 cxematuue-
CKM  TOKa3aHO  CTPOeHne
JKHAKOCTH,  MpeACTaBJslio-
utee coboro B oluieM xao-

THYCCKOE pacno/oxende
Puc. 4. Cxemarudeckoe H3ofpaxeHue yacral. Ha pHuc. 5 usoépa-
MHKPOOGTLeMa HUAKOCTI. sena Kpusas ODE,,,, xa-

pakrepusywoas coboio 3a-

KOH pacrnpeje1eHHsl KHHeTHUCCKOl 9HepPrHH MexXK1y 4acTHLAMH
KHAKOCTH.

Tak Kak Haiua >XHAKOCTb He KMIHT, TO CpeOHas 3HEpTHs ee

qacTHl ( Ecpexn) JAOMKHa ObIT HHUXKE TOH 3MEpPruu, KoTopas He-

00XoiHMa  AJS  NPEO]0JeHMs  cBA3ell  MeXAy  yactnuamH
(EKP"IEHHﬁ)' '

Bce ke HeRKOTOpBle 4YacTHLBI, BCTACTBHE YAAYHBLIX CTOJIKHO-
BeHUil, MOTYT B KAKHE-TO MOMEHTBI MO.Jy4aTh HEOOXOAUMYIO 3SHep-

ruio  Exppesna M, TIOKHIas TOBEPXHOCTh MKUIKOCTH, 0o6pasyioT

foxaeda OT HarasAHHX o6pasop» (B. TefizenGepr),— HeKoTophle lccheno-
BaTeJaN ¢ NONHBIM HeJOoBepiieM M J1axe Bpark1eCHOCTBIO OTHOCATEH K JIKOOBIM
NONbITKAM ONEepeThC Ha Te W WHHble Ha2AA0Hble NpefcTaBjeHxs, B 3Tux
MOMBITKAX OHH BHAAT TOJAbKO HEBEXeCTBEHHble [OTYTH, CMocofHble JHIIb
OCKOPOHTL UX BBICOKHe «HayuHbles BepOBAHUS. TeM He MeHee KU3Hb H HCTO-
pHSl HAyKH Yyu4ar, uyto JoOube OecriouseHHBle abCTpakuuH, Kaxk Oul OHH HH
BOCXBaJAslIMCh W HP BO3BOAM/NCE B PaHr «MHPOBBIX [OCTHXKEHHil», BCe Xe,
B KOHLE KOHUOR, HH3BEpPralTCsS CO CBGHX «HaYYHbIX BBICOT» NpABUAbHBLAL
TONKOBAHUEM CVILECTBYWUIMX H BHOBL OTKDHBaeMbix ¢akToB, [Ipuyem Hayu-
Hble aHaJorid H MOJeJW HTpaiT NP 3TOM BbIAAIOLIYIOCS pPOJb, TaK Kak
OHH OTOOpaxKamwT cob0W (8436 MeN Ay PA3NHYHBIMH SBJEHHAMM IPHPOADI,
KOTOPYI>O He MOWKET OTMEHUTH Hil OJHH «xophdefi», XoTs 661 H ¢ MHPOBBIM
HMEHEM.
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«nap». Ilpeanoaozxum, yto Touka A Ha KPHBOIl pacnpeneeHus
COOTBETCTBYET 3HEPTHH Eyunenus .

Bce wactaupl, Kotopsle B AaHHBI MOMEHT HMEIOT 3HEPrHio OT
Exmnenns 80 E .., MOIYT [PEOAONeTb COOTBETCTBYIOLIMI [OTEH-

nHaJbHbI Gapbep ¥ MOJAYYHTL CBODOAHOE, HecBA3aHHOE C JAPYrH-
MH YacTullaMH, cyliecTsoBanue !
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7 cpegn. 0 Ermensy Eorar
Puc. 5. Kpuas pacrpejeneHust 3HEPTUH YacTHIL
p xunkocty ODE,,. w Kpusas pacnperefeHus

sHeprun «ucnapusiunxes» vactiy O'AL p,,. TlepBas

nMeeT Havalno KoopanwHat B Touke (O, BTOopas —
B Touke O’

6. CnpammBaercs, npoHsoiiaer a1 Kakoe-1ub6o H3MeHeHhe B
3aKOHE pachpeleseHNs SHepriu YacTHIl, eCcAH JaHHbie 4YacTHIBI
cHayalla pacCMaTpHBaTh 8 npedesax muOKoCTH, a 3aTeM @ CB80-
600HOM (MapoOGPa3HOM) COCTOSIHHU?

Iast Toro, yTo6H OTBETHTH Ha ITOT BOMPOC, BO3BMEM UYACTH-
Ibl JKHIKOCTH HEMHOTro npaBee TOUkM A, HMeole 3Hepruio

Eunenus + AE ('rqua A,).

IToka 3t YACTHIBI HAXOLATCH B Mpejaedax KHAKOCTH, UX KH-

HETHYECKaAst HEPrusa 3HAYHUTEAbHO MPEBLIMIACT CPEJAHIOK 3HEPruio
qacTHIL, T. €.

Evunenns +‘ AE> Ecpe;m . (26)

' C roli OroBOpKOH, UTO OHH B MOMEHT TOJYueHHS] HeoOGXOAHMoN 3Hep-
FHIE H2XOARATCHA HA MNOBEPXHOCTH KHAKOCTH nau BOJau3W ee.
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C Touku 3peHusi cooTHoluenust (26) Bce Ha3BaHHble YaCTHIH,
Ge3yc/I0BHO, COCTABASIOT Hanbodee aKTHBHYIO  («Harperyio»)
JaCTh KHAKOCTH.

Ho 4ro e npousofiier ¢ KuACTUYCCKOH dHeprHeil ITHX dac-
THI, KOrjJd OHH BBIPBYTCS M3 [PeleoB KHAKOro obbema?

OtpeBasicb OT MOBEPXHOCTH KMAKOCTH, YKA3aHHLIE YaCTHIbI
JOJKHBL OyayT npeodoaeTs Te CBSI3H, KOTODbIe CVYLIECTBYIOT Y
HHX € COCEJHAMH UYaCTHLLAMH.

Kunernueckast 3Heprusi Exunenws KK Pas COOTBETCTBYET Be-

JUYHHEe TOTeHIHAJIbHBIX cBAzeil MeXJAy uacTHoaMH, mo3ToMy BCe
yacThipl Touku A’ He TONBKO CyMeloT TOPBaTbh 3TH CBSI3U, HO Y
HUX Jlame COXPaHUTCs Heboabuiag KuHeTHueckas sHeprus  AE,
¢ KOTOpOIl OHH BCTYNAT B GOJACTL «mapa». :

Hrak, Haxoasick B o6beMe JKHUJIKOCTH, YacTHlUbl Toukn A’
HMETH  BbICOKYH) KHHETHUYECKYIo SHEPTH10  Exunenns - AE, a

KOTAa OHH MPeoj0JeBaloT MMOTeHHHAJNBHBI Gapbep, To UX OCTaAs-
11ancs KUHETHYeCKast 3Heprust OGyIer COCTaBIfATh BCEro JHllb
MaJylo 4acTb MX ObIBIIEH 3HEPrUH Lxunenns + AL.

H3Mepssi KHHETHUECKYIO DHEPruio, KOTOPYIO TepPACT KHUAKOCThb
IIPH HCHApPEHHH YacTHL, M Ty DSHEPrHio YaCTHI, KOTOPYIO OHH
npuobperaroT, NMepexona B COCTOAHHE «Iapas, MOKHO JelKo 00-
HapYXKHTb «MNOTEPIO» SHEpPruH, eCJIH He YUecTb, YTO MPH Mepexo-
Jle XKUAKOCTH B ap 3HAUUTENbHAS UacTb 3HePrHH YacTHIl mpe-
BPAIAETCH M3 KuHeTu4ecKkold (HopMbl B NOTCHUUAALHYIO.

7. Tlpu Gera-pacnalle pagHoaKTWBHBIX H30TOMOB Mbl TaKKe
JOJI)KHBl MPHHATb BO BHHMaHHE, YTO B 3TOM TpOIlecce CYIIECTBY-
I0T 08a CTAaTHCTHYECKHX pacHpeie/ieHHss 3WePrHu: OMHO H3 HHX
COOTBETCTBYET DachnpeneseHuio 3Heprud B CaMOM siape pajlHoak-
THBHOTO H30TOMA, APYroe — CpeAM YacCTHll, <«H3JIVUHBLIHXCA> H3
JlaHHOro H3ororna (Kak B ciyyae KHIKOCTH W mapa).

Ectb 1 HeoGX0AMMOCTb B AaHHOM ciydae s cbajaHcHpO-
BaHHs <«MOTePAHHOH» W «H3JYyudBUICHCA» SHeprHu npuberate
K HEKO{ THIOTEeTHYECKOfl YACTHIIE HEeHTPHHO, KaK 3T0 JAeJaercs
B HacToflllee BpeMms?

C Hameld TOYKHM 3peHHS, CYLUECTBO Je/ta 3aK/II04aeTcsi 3/ecCh
B TOM, YTO HeJocTaloulas («[OTepsHHAs») SHEPrHs 3.1eKTpoHa
Oblla M3pacXoOLOBaHAa HM NpPH pa3pbiBe CBsA3ell C COOTBETCTBYIO-
HIMMH HYKJOHAMH.

8. Heobxonumo Tenepp mnokasaTb, [OUeMy pacnpejiejeHue
3HEPTHH 3JEKTPOHOB (CM. puc. 3) umeer cnajawoulywo sersb A—O0,
B TO BpeMs KaK aHaJiOTH# C Hcrnapsioliedcss KHAKOCTBIO TMOACKA-
3bIBa€T HaJIMYHe BCero Julle oiHoi setBu A—E .. (cM. puc. 5).

O6pamascs k pyuc. 4 U 5, MOXKHO NMOCTABHTL TaKOH BOMPOC:
SIBASIETCS JIM SHEPTHSA L ugewys  AEHCTBHTENBHO TOH MUMUMAIBHOL
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anepmeﬁ, npd Ha/JUUHH KOTOpOf[ yacTtHua MO2XKeT T[OpBaTh CBOU
CBSI3M M TOJYYHTb CBOGOIHOe cyllecTBOoBaHue? !

BBuay Toro, uto mpoleccol HCTapeHus IMPOHCXOAAT Ha no-
BCPXHOCTI XHUAKOCTH, MO HalleMy MHEHHIO, HE HCKJAUYCHa BO3-
MO2KHOCTh, KOTrga Ta HJAH HHag 4YacTHLA HOPHBaET CBA3H CO CBOHU-
MH COCENSIMH He OOHOBPeMeHHO (UMeHHO 1151 3Toro Tpedyercs
3Heprus E,mnem), a 1ocaeaoBaredbHo Hapylias ordeabHsie

CBSA3U.

Paccmorpum nosegende 4acTHLB 6 Ha puc. 4. JTa 4acTHLa
MOTJIa IIOJYYHTb CO CTOPOHBI CBOUX cocelefl TakKylo 3HEPrHIo, KO-
TOpast, OYAYUH HECKONBKO MEHbUle Epnemws, He CIOCOOHA OCBO-

GONNTb HA3BAaHHYIO YaCTHIy OT 8cex ee CBs3eld. Tem He Menee,
HEKOTOpbie CBSI3W MOIYT ObITh IOPBAHbI, W TeM CaMbiM ofuiee
B3auModeficTBHE 4acTUOBl O €O CBOMMH COCEASIMU  OKaXKeTCs
ocs1a0JIEHHBIM.

Ecau B 3TOT MOMEHT yacThlla O elle pas HCObITaeT BO3/EH-
CTBUE TAKOTo ke Topsiika (T. e. HecKobKo merovtde  Egunerus),
TO OHa B pe3yJbrare ABYX WM Tpex MNOocJeloBaTe/ibHbIX YAapoB
MOKET Mpeoao/eTh 8Ce CBSI3H, XOTS HU OJHO BO3JeliCTBHe He
paBHSAOCh E gunenns, @ ObLI0 MeHblie 3TOH BeJHUHHBL.

H3 storo caexayer, uto sHepreTHUECKoe pacrpeneseHye 4acTHIL
«rapa» JOMKHO BbIpasHThCs He B BHie Kpuod A—FE, .. c Haua-
JIOM KOOPIHHAT B TOUKe F wunemws  (CM. PHC. 3), a B BHIE KpPH-
soit O’AE,,,,, 4TO B NPHUHIHIE COOTBETCTBYET KpHBOil Oera-pac-
naga OAE,,. (cMm. puc. 3).

9. B KoHeuuoMm uTOle, eC/H JIONYCTHTh, YTO Npu Gera-pacname
DAAUOAKTHBHBIX H30TONOB MBI MOXKEM B OIpeIe/eHHOH CTeleHH
FOBOPHTB 06 «HCIIaPEHHH» 3JEKTPOHOB U3 HEAP siipa, HaM Ka-
JKeTCH, UTO CYIUeCTBOBAaBLIee 3aTPyHEHHe ¢ j1eGajgaHCcOM SHepPTHH
(T. e. sIpo TepsieT KHHETHUECKOH 3Hepruy GOJblIe, YeM «YHO-
CUT» C co00K 32JeKTPoH) MOKHO OObBACHHTb, He npuberas
K [OCTOPOHHEH yacTHie HeHTPHHO.

B neficTBUTE/IBHOCTH 3aKOH COXPaHEHHsi IHEPrHU 3/1eCh Bblpa-
KaeTcs B TOM, UTO

Emmcr. 3/1eKTPOHA flpa —— Unoreﬂu. CBH3H HYKJOH — 3J]CKTPOH ’{“
+Exune1'. 3JeKTPOHA B CBOGOIHOM BHJE »

[oBopsi 0 TOM, YTO BbIIOJHEHHE 3aKOHA COXPAHEHHS 3HepPruut
npu 6era-pacnajie MOXKHO MOJAYYUTH Ge3 MOMOLLE HEHTPUHO, MBI
BOBCe He OTpHLAeM CYLIeCTBOBAHWsS elle He OTKPLITBIX YacTHI,
xoTst OBl U co cBoiicTBaMu HeilTpuiio. Bmecte ¢ Tem Mbl yTBepxk-

! TIpu sHeprun Egunesns CKOPOCTb UYACTHUBL B COCTOSHUH «napas Oyaer
paBHa HYJ/I0, TAK Kak BCA 3HePrdsi 4acTiiusl GyjeT HU3PacXONOBaHa TOJbKO
Ha paspnip cBs3eil.
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jJaeMm, yTo /1S TEOPETHYECKOro TOJKOBAaHHs OeTa-pacnaja Het
HeoOxonumocru mnpuberate K runotese [laysnm, Tak Kak npud us-
JOXKEeHHH JlaHHOTO BONPOCA TOJBKO UTO Ha3BaHHAs T'MIOTE3a CTa-
HOBHTCSt Maauiinedi .

VIII. 0 ME30HAX

l. Yke OblIo OTMEYEHO, YTO Me30Hbl (4acTHIbl C NPOMENKY-
TOYHO Maccofi MeX 1y 371eKTPOHOM M TMpPOTOHOM) OblIH Mpe/i-
ckazaupl IOKaBOH, MCXOAS H3 [PEICTABJCHHS O <KOPOTKOeli-
CTBYIOILHX» SIA€PHbIX CHJIAaX M HajJdYHeM IpelesbHONH CKOPOCTH
B Tpupode ¢ [cM. cooTHolueHue (25)].

OtkpeiTHe p-Me3oHa (C Mmaccoit okono 200m,), kazanoce Obl,
noaTeepAuJo runoresy OkaBa, HO nocsaeaylouide HcCC/1eJ0BaHHA
o0HapyKUJIH CTOJIb MHOTOUMCJIEHHOE CEMEHCTBO Pas3/HUYHbIX Me30-
HOB, YTO MX KJacCH(HKAIMsi W TeopeTndeckoe oOoOlIeHHe CO3/a-
J0 BecbMa OO0JbILOe 3aTPYyAHCHHE [JIsi COBPEMEHHOH TEOpHH.

Awmepuranckuit ¢usvk ®. Haiicon no 3TomMy NOBOAY MHILET:
«...B Teopuu HOBBIX uacTHL LApHT Xxaoc... OTKPHITO OKO.J0 1Bal-
LaTH pas3HBEIX COPTOB 3jdeMeHTapHbLIX TeJsell, ¥ HUKTO He HMeeT
IpeaCcTaB/eHHd, Kak HX KJAaCCHOHIMPOBaTb.. UyTh He KamkKIblil
MecAill OTKPBIBAKTCH HOBble YAaCTHUbl, HO HHKTO He [OHHMaeT,
KaK OHH BO3HHKAIOT, [104€MY OHH HMEIOT T€, a He HHble Maccobl H
IIOYeMy OIHH H3 HHX B3auUMOJEHCTBYIOT MexXIy co60l0, a Apy-
rue HeT»... (Scientific American, apr. 1953, p. 57).

2. B cBoeli npeawiayuieii paGote ? Mbl BBICKA3aJ# HEKOTOPblE
npeaBapuTeabible cooOpakenusi O BejJHUHHE MacChl 3aperHCTpH-
POBAHHbIX ME30HUB.

U B 3akaiouenue c/AeAYET OTMETHTb: TaK Ke Kak NpH HCIapeHun mHAKO-
CTH HeJb3d CYUTATbL, UYTO KHUAKOCTH 8ceeda TepsieT 3HEPTHIO E g, (TpH Vie-
TyudBaHMy 4000 uacTHubl), Tak M 1pu Oera-pacnaje BepXHfA TpaHHIA
cnextpa (Emgx) He XapaxtepuzyeT co00l TOTEPI0 3IHEPTHH HNpH  406OM
axkTe u3JyueHHs GeTa-uacTHL. B ofcux nponeccax noteps 3Hepriu (JKHAKO-
CTBIO, SIAPOM) JIEXKUT B nNpejenax Eginenns — Emay (Egau. mnyq——-E,,,ax).
Heckonpko c0B 0 NPUHLUMNMAJBHOI DPasHHUE MEXAYy «-CMeKTpoMm (npephs-
HLIM) M 3-CnekTpoM (CIVIOWIHBbIM), B  HacTosliee BpeMs cuUWTdeTcs, UTO
«..00bficHeHHe BBIACTA @-YacTHHB M3 $4Pa I1PeJCTaBJIACT HElpeoaoJHMoe
s3aTpyJlHeHHe AJs KjJaccuueckodl Pusuku» (3. B. Ilnoawbckuii, AToMHas
¢usuka, 1. 1, 1951, ctp. 516). OaHako 3TH <«HeNpeoJOJHMble TPYAHOCTH»
JIETKO CHHMAIOTCA, €C/AH TIPH HW3yYeHHd a-pacrnajaa MnoJb30BaTbhesi K/aaccHye-
CKHM NpefCTaB/JeHHEM O Haluuui pacnpedesenuq 3HePrHU MeXIy 4YacTHia-
Mu. fapa, HenyckamoHe —Q-uacTHLe!, Ge3yC/J0BHO HE HMEIOT PEBHOMEePHO20
pacnpeasJeHHsT 3HEPrud cpeiu HYKJoHNB. Ho pas  BoiTajdknBauus («u3ay-
UeHHA») %-UacTHULI M3 sIpa, B J1aHHOM CJayuyae (G6aarogaps HajJUuMIo
CUAbKBLX CBSI3€H), HEeLOCTATOUHO O/JHOrO JiYUlb [peBblllleHHs  Epgg, BaX
Ecpennum  TTo3TOMY  @-uacTuubl MOryt aakaniusars HeoGXOIHMYIO HM 3Hep-
THI0 TOJLKO 3a CUeT PEe30HAMCHLIX BO3AEHCTBHI €O CTOPOHBI CROMX COCeRell,
YTO M BeleT K NpepslBrosmy CrnexTpy (cM. Gpowropy Ne 2, 1955).
- 2 CM. Gpowropy «0O HEKOTOPHIX AHCKYCCHOHHbBIX BONPOCAX COBPEMEHHOH
GH3uKHY», Bbin. 3, 1956.
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Ceilyac Bce ualile H BCe Hoslee HACTOIUHBO 3BydaT 3asiBJAEHHS,
UTO «..TEOPHS OTHOCHTEALHOCTH JiiHwTeilna, Koropas, KakK H3Be-
CTHO, NPOM3Be/1d PEBOJIONMIO B (DH3HKE, yKe 1e OObACHAET BCeX
npobJeM, CBA3AHHBIX C 3JeMEeHTaplbiMH 4YaCTHIAMH, H 4TOo HyX-
HO HCKaTb 1a/bHEHIIHX MyTed»!.

Ho sgedo sakmiouaercss BOBce He B TOM, uToObl dassuie pas-
BUBATH WM HOANPABJAATH TEOPHIO, KOTOpasg SIBHO [IOKa3biBaeTr
CBOK) HECOCTOATEIbHOCTh, a4 B TOM, UTOOBl 8 KOPHE H3MEHHTb 3TY
TEOPUI0 W HANPABHTb €e Ha MyTb 0elcTBuTeAbHbLX COOTHOLICHHH
B MpUpoIe.

3. [Mepeuncauv HeKOTOpPble OCHOBHbie MNPeNNOJN0KEHHS, TIPH-
3HAHHbIE B HACTOsllee BpeMs a30yKOL COBpPeMEHHOH TeOpHH, HO
KOTOpble, MO HallleMy MHEHHIO, JaJjleKo He Tak Oe3ylNpeuHbl, uTo-
6bl CTPOHTb HA& HHX MPaBUJABUYIO (PUBUUECCKYIO TEOPHIO:

a) CHHTAETCA: HH OJHa MaTepHaslbHAss YacCTHOa He MOXeT
HMEeTb CKOPOCTL Bbillle, HeM CKOPOCTL CBeTd, M YTO INOCJICAHAA AB-
JACTCA  golCiiuM TIpeae/JoM BCAKOrQo MarepuaJbiHoro  JABHIKEHHI.
[To CyLleCTBY 34€eCh COyTaubnl 3aKOHOMEPHOCTH JEHCTBUTE/bHDIE
A8 cpedbt 1 BOBCE HejellCTBUTE.IbHBIE Js H4AcTuY;

0) He npusHaBsasi «3Qupar», copeMeHHAas TeOPUS HHIJIe He
paccMarpaBaeT BONPOCA O 63aAUMOO0CUCTSIY CPeldbl C ABHXKYHIH-
MHCA B HEH dacTulaMH. B COOTBETCTBYIOIMX 3KCIEPUMEHTAX YUH-
TLIBAETCS, UTO Ta HWJH HMHAA JABHKYIAACA YACTHIA MOXKET Tpa-
THTb CBOIO 3HEPIHIO HA HOHHU3AWMIO APYTHX YacTHL, HA CTOJKHO-
EeHHe ¢ JPYIMMH YaCTHLAMH, HO HHIJle I[PSMO He TIOBOPHUTCH,
4TO 4acTHUa, OCOOEHHO MpPH BBICOKHX CKOPOCTAX, CIHOCOOHA HEKO-
TOPYIO /107110 CBOEH 3HEPruH TPATHTb Ha CONPOTUBACHUe (BO3DYXK-
JieHHe) Cpeisl;

B) OTpHHASs Cpedy-«»(up» Ha cioBax, Bce Ke IKcnepumett-
TATOPbl MO HEOOXOAUMOCTH OOf3aHBl CYUTATBCS C TEMH SIBJAEHHS-
MH, KOTOpble PETrHCTPUPYIOT UX Mpubopbl. ONBITB, B 4acTHOCTH,
MOKAa3blBaOT, YTO NPH NOBBIUIEHHLIX H BBICOKHX CKOPOCTSIN TaKue,

ev eu?
mvt o AR T
C u3MepenHoll (saTpaueHuoil) smeprueil. Ho coorsercTyiouryio
[IoIpaBKy HCCJeLOBATeIM BBOAAT Me M3 pacueTa CONpPoOTUBACHUL
(BO3OyK/1eHHA) CpPEABl, & U3 pacyera yB8eAudCHUS MACCHL YACTH-
Ubl MpH yBesdHueHHH ee cKopoctn 2. Takum oOpa3oMmM, B camux
LCXOOMbLX TIO3HUHAX COBPEMEHHOII TCOPHM 3a/10z(eHa HemnpaBHJb-

HalipuMmep, BeJSHUYHHBI, KaK HE CorJacylorcd

! 3a:ipaenne IOkasa 1 TeitsenGepra na JKenesckoit KoHgpeperunn 1956 .
(cM. «Hosoe ppemst», Ne 30, 1956, crartbs wi-kopp. AH CCCP M. I'. Me-
ui€psiKkosa).

2 Mbl y/Ke HeOQHOKDATHO OTMeuanl, 4to kosdouuieHr A B COOTHOWe-
il E = Amo? (rge A >1) caenyeT OTHOCHTL He K Mdcce, & K N)OU3BE-
AeHuo me?, Yem Bblile 3HaucHue v, Tem Gousblue craHoButca A.
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Has pacyeTHasi METOAHKA [PH onpelejeHHH MacCol TexX HJH HHbIX
YACTHIL;

- 1
r) kospduurent A, paBHBIi — =—=—>=, B HacTosllee Bpe-
v
Vl—_c?

MSI CUHTAETCS OJMHAKOBO MPUroAHbiM AJds pacyera Joboii (3a-
PS2KEHHOH WM HeHTPa/bHOH) ABMXKYyULEHCS MAaCCH.

TeMm He Metiee, oroOpakast co00i0 NMOTePI0 IHEPTHH Ha CONPO-
TUBJEHHE (BO30yXKAeHHE) cpejbl, OH He MOXKET HMeTb yHusep-
CanbHo20 3HaueHHsi, HE3aBUCHMOro OT 3apsiia, Macchl H (POpMbl
vactuiL .

He moxer Gbith, yTo6bl cpela 00urakoso Bo3bOykjaanach (co-
OPOTHBJIAIACL) TPH ABHXKEHHH B HEH 4aCTHL, 3apsKEHHbIX OTPH-
11aTe/bHO, NOJOXKHTEIbHO HJIH B MOMHOH Mepe HefiTpasabHbIX. Tak-
JKe TPYZHO NpeacTaBHTb, yToGBlI MPOTOH, UMEIOLIHA Maccy B 1838
pas 6oaplle, yeM [03UTPOH, NMPOU3BOAHJ Obl Ha Cpely TaKoe XKe

1 -2

AelicTBHe { B CMbICJE BeAHYHUHD] et , K&K 9TO BBIBEI€HO
v
Vi-a

JUIAL 3JEeKTPOHA;

Jl} ceHyac macca 4YacTMI[ B OCHOBHOM Ompejensiercs 10 Xa-
paKTepy HX OTKJIOHEHHS B 3JIEKTPHYECKHMX M MAarHUTHbIX IIOJISIX.
[No-suanmomy, y uccienoBatesielt He BO3HHKaeT KakKHX-AM0O COM-
HEHHH B TOM, 4TO 3apsil, KaK TAKOB0W, CTPOro cJefyerT TeM 3a-
KOHOMEPHOCTSIM, KOTOPHIE NPeAyCMOTPEeHBl B COBpPEMEHHbIX pac-
YETHBIX (opMyaax.

Ho 3apaanl yacTHil He eCTb 4UCTbie W OTBACHEHHbIE OT BCAKO-
ro npeaMera sapaabl. OHM NpHHALMEXKAT BIOJHE ONpeNeJeHHbIM
MaTepHaJbHbiM 00BEKTaM H, 4TO BaXHO OTMETHTb, HaM J0 CHX
NOp Heu3BeCcTHO, KAK 3TH 3apsiibl pacnpedefersv N0 MOBEPXHOCTH
Ui o6beMy YacTuil.

B cBA3H ¢ 3THM MOXHO 3a7aTb BOMOpoc, OyAer /i NOBeJeHHe
YaCTHL, B 3/JeKTPHUECKOM HJIM MACHHTHOM MOJSIX COBepILUeHHO
UOEHTUYHBIM, eCIH, KMess OOUHAKOBble 3apsiibl 110  abCoIOTHOH
BeJHYHHE, pacnpeieieHne 3THX 3apsiloB y UaCTHI OKaKeTcs
pasauurbim  (T. €. TIOBEPXHOCTHBIM, OOBEMHBIM MM  JIOKAJIH30-
BaHHBIM).

A6param, Byxepep u JlopenTit moJiyuHss B CBOe BpeMsi pas-
JIMYHBIE  3HAYeHHs JJIsi 3JeKTPOMArHHTHOI MacChl 3/J1eKTpoHa,
Jesiasi pasjaudible NPeINOIONKEeHH O (POPMe ABHIKYIIErOCHd 3IJeK-
TPOHA.

1 Te:)pnﬂ OTHOCHTEJIbHOCTH JIEerko OGXOZL}IT BCEe 3TH BONOPOCHI, TaAK KaK
ee lpencrasJeHHe 0 TeMne MNPOTeKAHHSA CcOOBITHIl  3acTasJsier TPaKTOBAThb
uyacTULBl «KaK MaTtepuadabdble Touku» (cM. S, M. Ppenkean, [Ipunuuns Teo-
puu atomublx sazgep, 1935, crp. 62—63).
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Kaxketcs ecTecTBeHHbIM, 4TO (opMa pacnpeledeHns 3apada
V YacTHIl JOJKHa HIpaTh He MeHBIIYI0 pOJb, UeM H3MeHeHMe
(hopMBl CaMOi yacTHIbl. TeM He MeHee, NpPH pacIM(PPOBKE TpaeK-
TOPHI1 3apAXKeHHBIX YaCTHL 3TH BOMNPOCH He OOGCYXKAaioTCs, XOTH
OHH, BEpPOSITHO, UMEIOT TepBOCTENeHHOe 3HaueHHe /s BbIUHCTe-
HHA MacChl M SHEPTHH JABHKYLIMXCS YaCTHI.

4, B cBeTe TOABKO YTO CAeJaHHBIX MepeyucJeHU{l npUXOIUTCS
elle pas OTMETHTh, UTO HALJMeXKAIIUl y4yeT CPebl U ee pasauyHoe
COOTHOWIEHHE C PA3AUYHbIMI YACTHUAMU (AMEIOUIMMH pPAa3/HUHbIH
3apsii, Maccy M (opMy) MOXKeT BHeCTH BeCbMa CyIIeCTBEHHBIE
nMonpaBKH B Te MPeACTaBJeHHsi O YacTHUllax, KOTOpble CJIOXKHUJKNChH
B TEOPHH Ha TNpPOTsKeHHW nocaennux 25—30 Jert.

5. B 3akawuenune caexyer no6aBUTb, UTO «HEMOTPEILHMOCThY
TOW MJH MHOH TeOPHH BCerja BejeT K 3aKUMYy W YIHETeHHIO TBOP-
yeckolt Mbicau. M3berass apyroil KpaiHOCTH, GECOPHHLHMIIHOTO H
BCE OTPHIlAlONIero HHTHAH3Ma, HAJLo HEeOTCTYITHO C¢JefoBaTh 34
NMpOSIBJIEHHAMH TNPHPOAbI, HO He YB/IEKATbCs CJOHIIKOM NPAMONU-
Heuxbin oObACHEHHeM CylUeCTBYIOWHX (aKToB.

dusnyeckoe HCTOJAKOBaHHe (HaKTOB TOIbKO Torza Oyaer mpa-
BHJBHBIM, €CJIH 3TO TOJAKOBAHHE HENOCPEOCTEOHHO U Op2AHUYeCKU
/)a36usaeT BClO CYMMY HAIUHX 3HAHHH.

Ecau oKe MexXAy CyMMOii HallMX 3HAHUH U TOJKOBaHUEM OdYe-
peaHoro (akra uMeercs eAybokud paspsi8, TO 3TO TOJKOBaHHe
HeJdb3d NPHU3HABaTh OKOHYATEJALHBIM H TeM 00./ee oObABJASATh €ro
“BBICIIAM JOCTHXXEHHEM HaVKH».

MuoroneTnee pasBuUTHe «HOBOI (PHU3UKH» CBHAETEJbCTBYET
0 TOM, UYTO ee TeOpus pasiefsieT TNPUPOLY Ha OTIe/bHble, MJ0XO0
CBSI3aHHbIe APYI C APYroM y4YacTKH, U HMEHHO NO3TOMY Ha3BaH-
Hasg TEOPHS N0 CHX MOP He MOKeT BhHIOpaThcs Ha AOPOTY IIHPO-
KHX H BMOJHE ecTecTBeHHbIX 0OOOlIeHHH.

B 31OM 3aKai04yaerca ee OCHOBHAsf caaboCTh, H 3ITHM OODBAC-
HseTCA €€ OecrepclleKTHBHOCTb, BO3HHMKIIAA Mepel JHUOM HOBBIX
(pakToB.

IX. JIUCKYCCHA

1. Oreer pomenry Kumnuescxoro I'ocyaapcrTBeHHoro
yHHBepCcHTeTa Kanjauaary ¢u3.-matematuy, Hayk C. . PbixaHoBy
Ha €ro NHCbMEHHblE KPUTHYECKHE 3aMe4aHHsi Mo MoBojay Gpoulop:
«0 HEKOTOpbIX NHCKYCCHOHHbIX BORPOCAX COBpeMEHHol (u3MKU»,

M 2 4 3 (1955 u 1956) !

1. B ogHom n3 cBoux nucem C. I'. Poizxanos nunier: «Hepos-
MOYKHO CTABHTb TOMKAECTBA MexK1y 3BYKOM H CBETOM, MEXIy
«nojieM» H «cpeioil», Kak 3To Jesaaer JleGendes...».

! 3necy npusogsTcs HaunGojee CYLWIECTBEHHble BONMPOCH,, KOTOpble GhLJIH
2atpoHyTsl B nucbMax C. I. PoixkaHoBa. BoJee MoMHbl OTBeT HA erg MHCh-
Ma Obl1 nocnan HenocpeacTBeHHo B Kulmndesckuii [ocyHHBepcuTer.
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B wmoeit Gpomnope Ne 2 uurie He TOBOPHTCH © TOxAecTse
MeXAV 3BYKOM ¥ cBeToM. ['OBOpHTCH o HeKoTOpoil ofuiedsBect-
MO GHO.I0211L MeAKYy STHMH SIBJICHUSAMH mpupoibl. B To ke Bpe-
M Ha cTp. 21 cnelurajbio nOIYEPKHUBACICH, UTO  «..KOHEUHO,
3BYK H CBET HMCIOT H CBOH 0CODEHHOCTH..». (CJ1e10BaTe/bHO, BO3-
paxenne C. I'. PolxkadoBa mo RaHlIoMy BOMPOCY ABIAACTCS HELO0-
pasymeHuen.

2. Hanee C. T'. Pwkanop ykaswBaer: «Ha ctp. 9 Opomiopol
Ne 3 Jleberen 3agaer Bonmpoc: «MOKHO M B NpHHIMIC BOCHOJb-
30BaThCsl «OTAEIbHOI» BOJHOH IJs 1Mepelaud CurHata?» — 4 Ha
5TOT BOMPOC OTBeuzeT YTBepAHTEbHO, K  CcOKaJeHHIO, 3TOT OT-
BCT SIBHO HENPABH.IEN HMEHHQ [OTOMY, YTO OT/lefdbHast BOJHA

g

Puc. 6. CxeMaTHuecKoe H300paXKeéHHe MOHOXPOMATHYECKOW
BOJIHB B MOMEHT Hayaja ee pacnpoCTpaHeHHs B cpene
C aHoMaJjbHoll AlcnepcHel (CKOPOCTb PacnpoCTpaHeHuss U > c).

(T. . MOHOXPOMATHYCCKAA) MOTKHA J/IUTHCA HEOrPAHHUEHHO /U~
TEJABHOE BPeMsl U M03TOMY He MOXKET CJAYKHTb 14 nepeiauy cur-
HaJaoB». M B camMoM [eJe, B HAcToAUlee BpeMms CUMTdeTCd, YTO
«IJIOCKAs MOHOXpPOMATHUecKast BOJHA JOMAKHA 3affOJHATE BCe
NMPOCTPAHCTBO M CYIIECTBOBATHL BEYHO, T. €. OBbITb HEKOTOPOil
abcrpaknueii» (e Bpoiiip, oM. crp. 10 Gpomoper Ne 3). Ho
KaK pa3 npHAepKHBAOChb MHCHHH, YTO COBPEMEHHYIO TEeOpHIO
HeJb3dA CTPOMTh Ha TakKoli abCTpaKUKM, KOrja C CaMmoro flauatia
npennosiaraeTcsl, 4io «BOJHA 3allOJAHSET BCe MPOCTPAHCTBO M
JUIHTCST BeyHo». [1ad Bcex sicHO, 4TO 970 (UKIHS, HO, TEM He
MeHee, oHa MPOYHO BOULIA B OCHOBBI COBPEMEHHOI TEOpPHH, NpHU-
yem C. I'. PbDKaHOB, Kak 3TO BHAHO H3 ero TMHCbMa, Kejaaer,
yTOOBI 1 TOXKE NPUAEPAKHBAJICA 3TOH UHCTO YMO3DHTEJBHOH M CO-
BEPUICHHO HepPeasbHOH BOJIHBI, KOTOPpAd AKOOLI 10JKHA CYLECTBO-
BaTb HCOTPAHHUYEHHO 1IMTe/Iblioe BpeMmdA. Ecan ocTaBHTh 3Ty Ha-
BA3AHHYIO HaM aGCTPaKUMIO H 06PaTHTLCS K GCUCT8UTCALHOCTI, TO
MOXKHO JIETKO MpeAcTaBute cefe KapTHHY, KOr1a MOHOXPOMAaTH-
YecKast BOJIHA TOALKO 4TO BO3HUKAQ U CTajda pPacrnpoCTpaHsIThCS
B cpene ¢ koy(dunucHTOM npesaomiaenus n < 1.
CnpamiuBaercsi, OKaxKer /M PACHPOCTPAHAIOUIASICS BOJHA Ka-
koe-mbo dedicTélle Ha CBepXYYBCTBHTEAbHBIF mpubop A (om.
puc. 6) HIM OHa HE3aBHCHMO OT YyBCTBHTeTbHOCTH Tipnbopa
NPUHLUNUAABHO HE MOXKET 0Ka3aTbh OkHI1aemoro Jdedcteusa? Ecau
Mbl Oviaen Habmodarh «BOTNCHHE» HA yyacTKe @—» W Mo yclo-
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BUI0 HaM H3BECTHO, YTO AHUCHIEPCHst JAHHOI CPeIbl QHOMAAbHA
{t. e. n<1), 10 ¢aszoBas CKOPOCThL, T. €. CKOPOCTb BO3NHKHOBE-
uus rpebusi b mnocae rpebua a 6yrer >c  (cm. P Tloas,
Beenenrne B onTHKy, 1947, crp. 166). Bo3amoxHa 1H Ha yudacTKe
a—>b nepenada cHrHazsa? Besyc/aOBHO Her, TaK KaK <«CHICHa/»,
CBA3AHHLIN ¢ TepeMellleHHeM JaHHOM BOJHEI, ViKe npotuen n cefl-
yac Haxojgurcsl B Touke d (cM. puc. 6).

Ot touku d 1o upubopa A Bosna (nepeMerende GpoHTa BOJ-
Hbl) GyJer MpOAOJKATb PACIPOCTPAHSITLCI CO CKOPOCTBIO > C H
Korga oHa jocturHer npubopa A, To Bce paccrosuue O—A oka-
JKeTCsl MPOHNEHHBIM €O CBEPXCBETOBOH CKOPOCThIO.

MoxeM JH Mbl APUHLURUAABHO OTBEPTHYTh, 4TO B TOuke A,
CKO/Ib Gbl YYBCTBUTEJbHbIM HH Obil NpUOOD, MbI He CymeeM 3a-
thukcupoBath NMPUOBLITHS BOJHLI H, CJe/]0BaTe]bHO, TOJdyYeHHs
curuaaar

Yike To 06CTOSITENBCTBO, YTO B TOYKe A HauHercs xoaebauuc
cpeabl (KoToporo Ao 3toro He ObI0), JaeT HaM MOJHOE NPaBo
VIBEpMKAATh, UTO TIPHEM cHlHada B TOYKe A eCTp 1eq10 TeXHuKU, U
MOSTOMY HHKAKOTO APUHNUAUAAGHO20 3anpelleHNs B NpHeMe CHT-
HaJa (B NaHHOM cayyae co CKOPOCTbIO > C) CyLIECTBOBATh He
MOXKeT.

KoneuHo, npu yc/JIOBHH BO3HHKHOBEHHS LEJOH CepPHH MOHO-
XpOMATHYECKHX BOJIH, KOFZa BO3MOMXHO o00pas3oBaHHe <«IAKeTOB
BOJH», TPHEM CHIHAJIOB TeXHUYECKU OKaxeTcs ©Oosee MPOCTHIM
(Tak KaK «MaKeT BOJH» Hecer GOJbIlle 3HEPrHH), HO U OTOEAb-
HGsi MOHOXDOMAaTHYECKasl BOJHA MONKET NPUNYUNUAAbHO CAYXKHTD
nepenaTudkoOM CBEPXCBeTOBBIX cuUrHasoB (npu n < 1), ecaum He
NPHUITHCBIBATE €H MaruyeckKoro CBOHCTBA «CyIECTBOBATH BEYHO»
(kak 6yaro Obl OHa HuKO20Q He WMEJa CBOErO HAYAAQ).

Himento B 3TOM CyTh /esa, ¥ MMEHHO B ITOM BOIPOCE TEOPHUSI
OTHOCHTE/IbHOCTH He KeJlaeT CYHTAThCA C (paKTaMy.

3. Caenywotee 3ameuanue C. I'. PwoxanoBa ruacur: «OtHo-
CHTEJAbHOCTE OXHOBPEMEHHOCTH HeJb3si WJIJICTPHPOBATE C  MO-
MOIIBIO CHTHAJ0B 3BYKOBBIX, KAK TO MblITaeTCs fesnaTbh ToB. JleGe-
JeB».

S1 mpojo/Kal0 NPHAEPKUBATBCH TOH TOYKH 3PeHHs, YTO OT-
HOCHTE/NBHOCTb OJHOBPEMEHHOCTH He €CTb 0c000e OTKpLITHE Teo-
pHH OTHOCHTesbHOCTH (CcM. crp. 12—15 Gpowmopsl Ne 3). OtHo-
CHTE/JBLHOCTh ONHOBDEMEHHOCTH BBITEKAeT U3 TOro OGCTOATENbLCTBA,
YTO CHrHaJ/bl He pacHpoCTPaHsioTCss MrHoBeHHo. O6 3ToOM 3HaJ
viKe Pémep, Kotopblit B 17-M cTosleTHH, T. e. 3470Jr0 10 BO3HHK-
HOBEHHsSI TEOPHH OTHOCHTEJIBHOCTH, ONpEIeJNUT KOHEYHYI) CKO-
pocTb cBera. C KOJHYECTBEHHOH CTOPOHBI OTHOCHTEJBHOCTh OJHO-
BPEMEHHOCTH Oe3yC/J0BHO OyIeT CHJIbHO OTJIHYATBCH, €CJAM Mbi
OyneM ONpeaenaTb €e C MOMOILbIO CBETOBBIX HJH 3BYKOBBIX CHI-
HanoB. OAHAKO C NPUALUALQALHOI TOYKM 3PEHHST H B TOM, W B
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JPYroM cjydae Mbl JOJKHbl 3aMETHTb 3TC fiBJeHHE, TaK KaK OHO
cjaefyeT M3 KOHEUHOH CKOPOCTH pacnpocTpaHeHHs CHIHAJ0B
(1pyroe meno, YTO TeOpHs  OTHOCHTEIbHOCTH  TPH3HAeT B
ABHIKYULEXCS CHCTeMAaX WHOU puTM BPEMEHU, HO 3TO Mpeanodao-
JKeHHe HHYeM He JI0Ka3aHO W BCero JHllb SBJASETCS CJelcTBHeM
TaK Ha3biBaeMOii «abCOMOTHOI» CKOPOCTH CBeTa).

4. Jlanee rosoputca: «Jlast toro, urobul dopmy.la (27) cos-
nata c¢ ¢opmyaoit (14), xkak Toro xouer TOB. J'Ieﬁ’e,mes, HYXKHO

CYecTh, UTo Xtga =x', T. e. B CHIY tg o == MOJYVUHTCSH

X=a, a 3T0 HeJeno, HOO KareT He MOKeT ObiTb papell THIOTe-
nyse (cM. pHc. 1 6pounopel Ne 3)».

Jeqao B toM, uto puc. I B Opomiope Ne 3 Muow GBLT paccMoT-
peH NpUMeHUTeNbHO K onblty MalikelbcoHa, T. e. I U=
= 30 xkm/cex.

Ha crp. 28 s onpegeauna, uro

a=0K =tV —o® ut=""

c
Hast obuiero cayuas Haxo Obllo OBl HAHCATH

_a  x—¥ -
t"—c—-~*—c—*—*‘ (CM. pHucC, I).
Takum obpasowm, ¢dopwmyaa (27) B ofiieM BHIE NOJYYHUT Ce-
Lylollee BbIpazKeHHe
— vt
— = (x—bK)go. (277)
'U
1——
Ecau v—0, peanuuna 6K — 0. B wuvacrHocTH, npu o=
= 30 km/cex u npu ¢ =1 cex cjaenyeT, uTo

a = "1/300000% — 302 == 299999,998 .

[Ipene6perass B AanHOM caydae BequunHoli OK (uto y MeHsd
caesiano B Gpownope Ne 3), dopmyna (27') okaxkercs HACHTUY-
HoH (hopmy.ie

¢ Touytocreio o 0,0000007 % . Kax BHAHO, MOTPElIHOCTL HACTOJb-
KO He3HauWTeJbHA, 4TO 3/eCh MPAKTHUeCKH «KaTeT paBeH THIOTe-
nyser». Ilpu BospacTanuu ckopocTH v 0e3ycJOBHO HeJab3s Hpe-
nebperatb BesquuuHoii OK, kKoTOpas NnpH U = NPUHHMAaeT 3Ha-
yenHe x. B sToM cayuae ypaBHenue (27/) B moviHOIT mepe Tepsier
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CBOE 3HAYeHHe, MOCKOVIbKY K%d)d)pruuem——_l:—{ﬁ.—

==
maercs B o (cM. 00 3TOM cTp. 48 Gpowopbl Ne 3). 1o 3a-
sevyanue C. I'. PoixkanoBa B CBoeil ocHOBe clpaBe/lMBO, HO OHO
He OMpoBepraeT MOHX pacueToB, TaK KakK Jio0bie pacueTbi NPOH3-
BOASITCS ¢ omnpeledeHHoll TodHocThiO. [lpn v =30 Ka/cex no-

rpeuntocts B ¢opmydae (27) okaseiBaercst na vposHe 0,0000007 9% .

npespa-

\
1 A
0 Uﬁ'

| ‘
Ul —fro——— &

o j

‘ |

. VA -

Puc. 7. Cxema, uaNOCTPUpYIOLLAS H3MeHeHHe
KOOPAHHAT B noaswXHoft O'K’X’ u HenonpBHXHOIl
OKX cucremax mpu ckopocTu o =30 xm/cex.

5. PaccmoTtpum eule oaHo 3amewande C. I'. Poikanora, On
NULIET: «...HePaBHJIbHO YTBEPXK/1aTb, KAK TO AeJaeTCs B KHHIe
JleGeaera, uto npeobpasoBaHde MOXKHO MNOJAYUHTb C MOMOIUIBIO
MecTHOTO BpeMenu JlopeHtias.

Jlerko nmpoBeputb, YTo eCId B COOTHOLIEHHE TEOPHH OTHOCH-
TeapHoCcTH (12)

Xt — = x" —
HOJCTABHTD

’ . C
X =x—vt u t ——-t;tF?T,



T0 (popmyaa (12) yaosnersopsiercs. [Touemy? Iloromy, urto B nee
HAJ0 TOJACTaBAATh He abCOAOTHOe BpeMsi ' = (Kak 3TO [e’aioT
NPOTHBHHKK raflujJeeBbix npeoOpasoBaHHH), a MCCTHOe BpeMs
[’:.tHft (em. cTp. 23—31 OGpounopsr Ne 3).

C. T'. PbiKaHOB He y/IOBJETBODHJCS MOHM pa3bfCHEHHEM H
B CBOEM OUYepellHOM [HCbMe c/enasd caeayiollee 3amedaHue: «5
BLINOJIHMA pekomendauuio npod. JlebexeBa u, oaHako, ybeausca
¢+

c
TBOPSIOT PEJSTHBHCTCKOMY COOTHOLIEHHI0 X2 — 22 = x'2 — (21"
TOJBKO MPH TOTOJNHUTEIBHOM YCJIOBHM X = ¢t u x' = ct’. B Teo-
PHH OTHOCHTEJBHOCTH BOMPOC CTABUTCS TaK, YTO B Kakoii-1u6o
MHepUHAJIBHOl CHCTeMe OTCYeTa HeKoe cOGLITHe MPOH30UWLIO B Ka-
KOH-/HO0 NpOU3BOJIBHO# TOYKe NMPOCTPAHCTBA X B NPOH3BOJbLHBIN
MOMEHT BpeMeHH [,— TpefyeTCs yCTaHOBHTb X' H ' TOTO Xe co-
ObiTHs B ApYroil HHepuuaabHoll cucteme orcyerd. [Ipu stom x u f
HAM X’ 1 ¢ nonapHo ne cBsi3aHbl Apyr ¢ ApyroMm. Takum npeobpa-
30BaHHeM SIBISICTCH TOJMBKO TpeobpasoBanne  JlopeHTI—IiiH-
LITeHHa».

PaccmorpumM, npasuabHO JIM C TOYKH 3PeHMsi CaMoil TeopHH
OTHOCHTEJIBHOCTH HQJAQKEHHe, 4To «X W ¢ uad x' H ' nonapHo
He CBfi3aHel APYr ¢ ApyroM». B Teopuu OTHOCHTEJBHOCTH YTBEPIK-
JaeTcd, uTo «..Ha/JHUHe YHUBEPCAaJIbHOH CKODPOCTH O3Hauaer Ha-
JHYHE YHHBEPCAJbHON CBA3H MEX1y NPOCTPAHCTBEHHLIMH H Bpe-
MEHHBbIMY BeJHYHHaMH. Bo BCAKOM BHXKEHHH (TlepeMellleHHH )
UMEeTC CBOSI KOHKpeTHas CBA3b MPOCTPAHCTBCHHLIX W BpeMeH-
HbIX OTHOLUEHHH: KaKIOMy MOMEHTY BpeMeHH OTBeyaeT CBoe I10-
JOXKeHHe ABHxKyuleroes Teaas (A, JI. Anercawapos, Becruuk
JITY, 1953, crp. 117—118).

M B camom jgene, onHpasich Ha aBCOMIOTHYIO CKOPOCTb B TPH-
pojae ¢, TeopHs OTHOCHTE/IbHOCTH 3anHCLIBACT cooTHOleHHe (1)

v
yJ10BJE-

B TOM, YTO npeofpasoBaHus X =x— 0l n V' =1

X
€ == —- == const.
t
M3 310ro coorHolwenns BHIHO, 4TO MBI He MOMEM /1POU3BONb-
HO BbIGHpATh X M {, TAK KAaK OHH COLJIACHO TCOPHH OTIOCHTEJILHO-
CTH «HMEIOT YHHBEpPCaabHylo CBA3b». MeHsisi B cooTHOWeHnH (1)
X Ha X/, Mbl 00f3aHbl MO TPeOOBAHHIO TEOPHH OTHOCUTEJBHOCTH
M3MEHHTb { na !, U no3toMy cooTHoweHue (1) nepexo1dT B CO-
OTHOMIeHHe (2)

xl
€= = const.

CrefoBaTe.1bHO, MOU «/JIOMOJHHTE/bHBIE YCAOBHA» O TOM, 4YTO
Ye=ct 1 x'=ct' B NOJIHON Mepe yIOBJeTBOPAIOT TpebonaHHAM
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TEOPUU OTHOCHTEJNBHOCTH O «B3aHMOCBSA3H npOCT‘pElH-C'T‘Ba—Blpe-

MEHHU»,
Hpyroe jaeno, 4to nipu 3ToM cooTHowlende (12) yiomserso-
c

Lf—
psiercss Npu ¥’ =X — 0t u I'=1 ——.

Ho 310 roBopur audilb O TOM, YTO NOACTAHOBKA B Ha3BaHHOE
coOTHOIIeHue Tnpeo6pazopanuil JlopeHTHa He sIBJsieTcst eOun-
CT8CHHOL W, 4TO CaMoe BaXKHO€, B TOM BOUPOCE BO3HHUKAET O4e-
pesHoe TPOTHBOPEUHEe TEOPHH OTHOCHTEIBHOCTH (€ OZHOH CTOPO-
Hbl, TOBOPHUTCSI O TOM, UTo X H f, X’ u ¢ nomapHo He CBsI3aHbl
APYL ¢ APyroM, a C APYrodf CTOPOHBI, ONMUPasChb Ha aOCOJIOTHYIO
CKOPOCTb ¢, TeOPHA OTHOCHTEJIBHOCTH IIPOBO3IJIAINAET JKECTKYIO
CBAI3b MPOCTPAHCTBA — BPEMEHH).

6. B stom ke mnuceme C. ['. PbikaHOB BbICKa3biBaeT CcBOE
MHEHHEe O Moeil TPAaKTOBKe NOHATHA Macchl. On muiuer: «Jlebenes
YTBEpK/JAaeT, UTO Macca eCTh NPOsiBJIeHHe B3aHMOJEHCTBHA, a Be-
COMOCTh CJellyeT CUHTAaTh KOJIMYECTBEHHBIM BhIpaXXeHuUeM 3TOro
B3anMojeicTeud...!. OQHO 3TO ellle, KAK NOBOPAT, «Kyda HH LUIJIO»,
1o H3 3toro npod. JleGemes pesaer 3ak/ioueHHe, 4ro c ynaJe-
HHEM Kakoro-aufo Teda OT 3eMJM ero MacCa J0JXKHa CTPEMHUTh-
mM
re
CBHAETEbCTBYET, UTO MpH I —> CO He Macca, a CHJIa CTPeMHTCA
K HyMo». BosHHKaer Bonpoc: Kakast cuj1a? OueBHIHO CHJIa @3au-
modeticreus mexay 3emaell H yaadsioiinmest teqoM. Ho umenno
3Ty cHIYy (WJIH Mepy) B3aUMOJEHCTBHSI 8 W CUHTAIO TeM, uTo ceii-
yac Ha3biBaeIcs MAaccol Tena.

Takum o0pasom, Npu 7~ co B KOHEYHOM pe3y/bTate HMEHHO
pacea, T. e. Mepa 83aumodelicTéus Ten JPYr C JPYrom CTPeMHT-
csi K HYJIO.

Yro 3gece myraer C. I Poixkanosa? Ecau on Goutes, uro
BMECTe C «MaccoH» MCYEe3HeT Camo BelIeCTBO, TO IJAs 3ITOro Her
Kakux-1u60 oCHOBaHHH. Kujorpamm xede3a, yaajeHHblH Ha
OrpoOMHOE paccTosHHe OT ApYrux Tesd, Oyler colepxaTbe B cefe
TAKO® e KOAU4eCcT80 aTOMOB, KOTODOe OH CoJlepiKaJt, HaxoAach
na 3emse. Ho s3aumolericTaue 3THX aTOMOB ¢ OKPY¥KAIOILHM MH-
pOM OKaeTcsi HHYTOXKHO MaJlbiM, [O3TOMY H €ro «Macca», OTo-
Opaxamwluasi cobol Mepy 83aUMOOElcTBIIY AaHHOTO BelecTBa
C OKDPYXaIOUMM MHPOM, TaKXKe OKaKeTCsi HUYTOMKHOM.

Orcrooaa, Kak CJleacTBHe, «BeC» WU «HHEPTHble CBOHCTBa» Be-
IHeCTBA, K0AW4eCcT8eHHO oTobpaxKaloulde Ha3BaHHYIO MEPY B3aHMO-
JIeHCTBHA, TOKe MPUMYT COOTBETCTBYHOIUee (IHUTOXKHOE) 3naye-

cst K HyJio. 3akon Bceobllero TaroteHns HeiotoHa [=k

! Keratn, M, ®. IlIupokoB 3HauuTelbHO padblie Moero coofleHud
fycajs: «..Macca ABJAAeTCA Mepoli rpaBHTAUHOHHOTNO B3aHUMOAEHCTBHS O4H-
HOrO TeJa C JPYrdMH, M €e MO3TOMY HA3bIRAIOT TAKeNOH Maccod, uau rpa-
BUTAUHOHHBIM 3apsaaoM» (cM. BC3, tom 26, 1954, crp. 442).
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ie. MoxkHO M B 9THX YCIOBHSNX € MOMOUBIO MUHUMAALHO20
BHElIHero BO3jeficTBUS NpHAATh MAaHHOMY TeJy CKOJb YroJHO
foablylo ckopocTh? KoHeyHo HeT, TakK Kak 3/eCh TPHIeTCH CYH-
TaThCsA ¢ 83aumolelcTéuem ABOTO Tesa ¢ MUPOBOI Cpenoil.

Kaxjoe BHeurHee BO3jeHCTBHe CMOXer TIpHAaTh JAaHHOMY
TeNY TOJBKO TAKYyl0 CKOPOCTH, KOTODYIO MO3BOJIHT €My . HMETb
BCTPEUHOE conpoTLBAeHUe cpelbl. B pesysbTarte, ¢ NOMOIUBIO
CKOJb YFOIHO MAJoTo BO3AEHCTBHA HEIb3f COOOIHTL «HEBECOMO-
My» Teqly JIOYI0 CKOPOCTL.

Yro kacaercs 3akona HeloTOHA, TO B CBeTe CKa3aHHOTO OH
nprobperaer cAeAYIOIUN (GH3HUCCKHIT CMBICA: «Macca» HJIH Me-
pa (cHaa) rpaBHTALHOHHOrO B3aHMOIEHCTBUA MEXKIY JABYMHA
Koauvecrsamu BeulecTBa M v M mpsiMo TponopuyodanbHa [Mpo-
H3BEAEHHIO 3THX KOJHYecTB H 08paTHO NPOMOPUHOHATLHA KBal-
paTy paccTOsiHHS MeXIy Ha3BaHHbIMH KoanuecTBaMH. Kak yixke
TOBOPHJIOCH, OTCIOAA CJelyeT, yTo Ipu r—c m u M He ucue-
3410T, a K HYJi0 CTPEMHTCS «Macca», NOHUMaeMmasi KaKk mepa rpa-
BHTALMOHHOIO B3aHUMOEHCTBHS Mex1y JaHHLIMH BellecTBamif !

2. Oteer mux.-puzuxy 10. K. Auabiky

1. B cBoem oTk/aHKe Ha Opomopy Ne 3 0. K. IIuianx nuiuer:
<...B paboTe HUMEETCS yTBEprK/eHHe O TOM, 4TO 3JeKTPOH, NPHOO-
‘perasi CKOpPOCTb €, COBMECTHO ¢ MNO3HTPOHOM MepexoluT B CBET.
M3BecTHO, yTO TNOAOGHOrO poja Mnpespallledde HaHGogee BeposT-
HO NPH MaJiblX CKOPOCTSIX HA3BAHHLIX YaCTHIL».

310 3ameyanue KO, K. Juiblka BroJdde CrnpaBeisHBO.

T'oBops, 0AHAKO, 06 «aHHHTHJASUMH» YacTHU, st HMed B BUAY
He TOJbKO TpoOLecC Nepexola Tex WJAd HHbIX nap (3JeKTpoH —-
~~ MO3UTPOH, MPOTOH —~ AHTHIPOTOH U NPOY.) B CBET, HO W BO3-
MOMHOCTb TIpeBpalleHUs TOH WM HMHOH YacTHUbl B Cpedy TipH
onpeleseHHblX (KPUTHUCCKHX) CKOPOCTHX.

[MpusHaBasi pasjeibHoe CYLIeCTBOBaHHe Cpeflbl M YaCTHIl, HX
pasIHYHOC B3aWMOJCHCTBHE TNPH pPa3jHYHOI CKOPOCTH ABHXKYLUMX-
¢Sl YacTHI, MOXKHO JONYCTHTb, YTO [PHU KaKHX-TO OOCTOSATENb-
CTBAX OHH MOTYT NpeBpailaThCsi B Cpely, a H3 Cpeabl — BO3HH-
KaTh («BbIKPHCTAJJIH30BBIBATHCH») BHOBb.

B 6powope s npeamosaraj, 4To CKOPOCTb € KaK Pas sB/IsieT-
Cfl KPUTUMECKOU IS 3JeKTPOHA, T. €. CJAYXKHT TpaHHUed ero Ie-
JOCTHOTO  cyulecTBoBaHusi., tle HacrauBas cefiluac Ha JdaHHOM
YUCTCHHOM 3HAYEHHM KPHTHYECKOH CKOPOCTH, i MPOLOMKAI0 TPH-
JAEPXUBATBCA MbICTH, 4TO JEKTPOH (TaK »e KaK W BCSKas ApY-
ras 4yactula) NpH HEKOTOPONl KPuUTu4eckoli CKOPOCTH MOXKeT Ipe-
1epreTh CaMOCTOSITeJbHOe [peBpalleHHe, He CBSI3AHHOe C BJHf-
HHEM Ha Hero COOTBETCTBYIOWIEH «aHTHYACTHIbI»,

'O «macce», Kak Mepe KoJHuecTBa BelllecTBa, cM. Gpounopy Ne 3, 1956,
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2. Hanee 10. K. Huibik oT™edaer: «..Qopmysa (45)
Enorel-m —mv?=EFE

HE OTpa)aeT Ha/MUHsl IHEPTHH «NOKOsi», Tak Kak npu v =10
IHEPTHA NpespalllaeTcst B HYJb, B TO BpeMsi Kak £ J0/XKHO cO-
OTBETCTBOBATbL MoC?».

Heqao 8 ToM, uto dopmyaa (45) Kak pa3 orobpakaer cofoto
BHYTPEHHIOIO TIOTEHUHAJbHYIO 3JHEPrdio uYacTHLbl, KOrja OHa Ha-
XOAUTCa 8 NOKOE.

CynTas, 4To MpH «B3PblBe» YacTHLBl ([IPH NEpexoie ee MOTeH-
UHAJIBHOH 3HEPIHH CBA3M B KHHETHYECKYIO 3HEPrui0 pasjeraio-
HINXCst <<O‘CKOJ1KOB>>) CKOPOCTh 3THX OCKOJKOB TOJIBKO &8 HACTHOM
Cl1yyae MOXKET DAaBHATbCHA C, q.)OPMy'u'Iy Teopu OTHOCHTEJbHUCTH
L = mc? caeayer samenuTn Ooviee obuied (popmyoii

Enoreuu:mvﬂ, rge V=c,

Ho Tax Kak wactuua mo «B3pbiBa» MOxKeT 06Ja1aTb HEKOTO-
poil KHHeTHuecKol 3Hepruel, To olduiylo nepruto .MoGoH vacTH-
1kl MOXKHO 3aIMCaTh B CJaeAVIOLieM BHIE:

Eoéux = Enoreuu + Emm;
rae Enorey=2m;V?: u  E,=mv?,
npHueM Macca «OCKOJIKOB» L 71;==m.
Ecau yactuua waxoautcss B mokoe (v=0), 10 ¢e obuwan
Heprust paBHa Eugrenr (T. €. pABHA BHYTPEHHEH 3HEPIHH CBA-
3 MeWLY HYKJOHaMH).

3. OtBeT HayuHbIM COTpPyAHHKaM PH3HYECKOrO HHCTHTYTa
Axanemun Hayk (PHAH) nokropy tu3.-maTeMaTHu. Hayk
M. C. PaGunosuuy u 10. JI. ¥Ycauesy'!

. PeleHseHTbl yKasblBaioT: «..YAMBUTENbHO, YTO aBTOp .Jer-
KO MHPHTCS C TeM, 4TO BO MHOTHX ero dopmy.iax ¢usnueckie
BEJIHUHHBI CTAHOBATCA MHHMBIMH NPH U>C>).

M B camom gede, Ji06as (GopMmyaa, B KOTOPYIO BXOAHT KO3(d-

1
(pHLLHEeHT /——=5 Jaer MHHMbIC BeJHYHHbI NP v >

Oaunako na cr1p. 48 Gpounopul Ne 3 MHOIO Oblj10  OTMEUEHO!
«,..0TpHUATEIbHbIe 3HAYEHHA BeJIMYHH NP ¥ > ¢ o0bACHAITCA
1

o

1

TeM, 4TO JJISl CBEPXCBETOBLIX CKOPOCTEH MHOMKHTEb ~]7;—:

¢?

1 Oreer 1aeTcsi Ha OCHOBHble KPITIUe€CKHe 3daMCUaHUsA 4ABTOPOB.
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CTAHOBUTCS HENPHIOAHBIM. Td4K JKe K4K CBEPX3BYKOBble ABHMe-
HUs Tes TPeOYIT HHOrO moicuera /s CONPOTHBJEHHS BO3/yXa
(B3auMo/eiicTBHST MeXAy TeJOM W cpenoil), Tak W /15 CBEPXCBE-
TOBLIX CKOPOCTEH J0/KHA OblTh HalleHa ADPYras 3aBUCHMOCTbY.

Eciu HasBaHHblil KO3(Q(UUHEHT NOJYyYHT HHOE BblparxKeHue,

1
HanpuMep ———=——=, I,1e 7 — jdio6oe unc1o > [, To npu v > ¢

v
p. U,
l/ n S

HCKOMblE BeJIHYHHBI He OyAyT MMeTb MHHMbIX 3HaueHHi. Kaxum
B 1efiCTBUTEIbHOCTH OKaXeTCH 3TOT KOI((HUIHENT I CBEPXCBe-
TOBbIX JABHKEHUH TeX MJM HHBIX YAaCTHL, AQJXKHb MOKA3aTh I10-
CJAelyloUiHe 3IKCIIePUMEHTHI.

2. lanbuie B OT3biBe CKA3aHO: «..BaXKHO TMOAYEPKHYTh, UTO
B HACTOSUIMH MOMEHT He CYLUeCTBYeT HHKAaKHUX ONbITHBIX JdHHGIX,
CBH/eTE/IbCTBYIOUIHX O HaJHUHH B NPHPOIE CBEPXCBETOBBIX CHI-
HaJOB»,

Ha 310 MOMHO OTBETHTb, UTO TEOPHsi OTHOCHTEJBHOCTH, TPO-
BO3IJIACHMB CKOPOCTb CBeTa a6COAIOTHOI CKOPOCTbI B TPHPOIE,
yXe B TeyeHHe NATHAECATH JeT (PaKTHUYECKH NPEenaTCTBYyeT NoCcTa-
HOBKe COOTBETCTBYIOWHMX 3KcnepHmeHToB. CnpawuBaercs, Kakoe
HAy4YHOe YUpeXKJIeHHe COTJacHTCsi B HACTOsflee BpeMsi CyOCH/IH-
pOBaTb ONBITHI, KOTOPhble HMeJ/it Obl Uedblo AOKa3aTh CYIHECTBO-
BaHHEe CBepPXCBETOBbLIX CKopocTell? Pa3se nojobHoro poga Hame-
peHust He OblIM Obl € CAMOrO Haua/ja OXapaKTepH30BAaHBI, Kak
«OCCCMBIC/CHHBIEY U «AHTHHAYUHbIE®?

Koneuno, B 3THX YCJOBHAX JIerKO yTBep:KAaTh, YTO JO CHX
IOP «He CYLLECTBYeT HHKAKHX OMNbLITHBIX JAAHHBIX, CBUAETENbCTBYIO-
WHX O HAJMYKWK B IPHPOJAE CBEPXCBETOBLIX CHIHAJIOBY.

Bnpoqu HEOGXOJAHMO OTMETHTb, UYTO He BCe cpHSHKu npuaep-
KUBAIOTCSI B 1AHHOM BOTIpOCe Kpaiikkx mosduil. B moeii 6poumnope
NPHBENEHO BBICKA3bIBAHHE H3BECTHOTO  BEHFEPCKOTO  (PU3HKA
JI. Slnowm, KoTopelfi mucad: «f ocmediocs yTBEPKAaTk, YTO Ofbl-
Thl N0 (POTOJEKTPHUECKOMY 3D (DeKTy, BMeCTe ¢ 3IKClepHMeHTa-
MU 110 HIHPOKOYIOJBHOH HHTEp(hEepeHHH, 1e]ai0T Heus6exHbIM
npeAnoaoKeyHe o IelCTBHH, pacnpochauﬂlomeMCﬂ CO CBepXcBe-
TOBBIMH CKODOCTSIMH>».

Kcrati, B coBpeMeHHOIl 06CTaHOBKE AOCTATOUHO onpOBepI HYTh
TE3UC TEOPHH OTHOCHTEJIBHOCTH 06 @OCOMOTHOU CKOPOCTH CBeTa,
4To0bl CHAThH T€ OKOBbl, KOTOPble MO Mepe HAKONJIEHHS OIlbITHbIX
J@HHBIX BCe CH/IbHEe CLEPKHBAKT PasBHTHE (PU3U4CCKOU TeOopHH
MHKpPOfIBJIEHHII.

Cpeacrsa 3SKCMepHMEHTA bHOH (U3HKH cellyac HACTOABKO C€O-
BEpIIeHHbl U PA3HOOOPA3HbI, YTO HAJHMYHE OTHOCUTEABHOL CKOPO-
CTH CBeTa NO OTHOUIEHHIO K NPUEMHUKY CBeTa B KOHIle KOHIOB
AOJIKHO ObITh OOHAPYKEHO.
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3. «Baxuo NMOAUEePKHYTh,~— NHIUYT aBTOpPHl OT3bLIBA,— UYTOQ TEO-
pHST OTHOCHTEJNBHOCTH C MOMOIUBIO CBOHX (pOpMYJ OObsICHSET 8C€
pesATUBUCTCKHE 3((PEeKThl H ONbITBl, B 4YacTHOCTH onbiTel Mai-
Kesicona, CaHbfika H Ap. B To ke BpeMst ¢ NOMOLUbIO KoHLel-
uuu npod. JlebexeBa He ylaercsi OOBACHUTHL Jake OTPHUATE/b-
HOro pesyJbTaTta onewita MalkeabcoHa»,

[Ipexne Bcero Hajao TMOAYEPKHYTb, YTO CYLUECTBYIOllee MHe-
HHe o ToM, GyaTo Obl Teopust DitHwTeliHa oObsACHH A onbiT Maii-
Ke/JIbCOHA B JeHCTBUTENBHOCTH HHYEM H HHKAaK He OIpaslaHo.
TeopHST OTHOCHUTEJBLHOCTH He OOBSCHHJIA, a (aKTHUECKH OTKa3d-
aace O6bACHATH ONbIT MaiikeJbcOHa, TaK Kak, 3aUepKHYB Cpely.
JnHIITeiH monpocty CHAM ¢ cefs BCAKYI0 0o0A3aHHOCTh paccMart-
pPUBAaTb HeIOHATHble AJSl Hero sIBJICHHsi B MHDOBOH cpe/e.

HwmenHo cienaB 310, OH npuHyXAeH Obll clenaTb W [OC/e-
AYIOLIHe CTOMb e OlHOGOUHble ward, 00bABHB CKOPOCTh CBETa
40COJIIOTHON BeJIMYMHON 1 NPHHAB WHOI TEMIT BPEMEHH B JABHIKY-
" IIUXCA CHCTEMaX.

Beuay Toro, 4Tto pasiuuhble SBJAEHHS NPHPOALI He OTTOpOXKe-
tibl PYr OT JApyra Kakof-nuGo HenepexOJAMMOIl nperpaioH, CHH-
Tas, 4TO 118 pPAaCIIM(POBKH HEMOHATHLIX SIBJCHHH Mbl MOXeEM
BroJHe 3aKOHHO NpuberaTb K MeToAV aHanaoruil, B Gpounope Ne 2
MHOIO OBIIO BBbICKa3aHO CJeAylrllee MHeHHe: «..paccMaTpHBas
3BYK W CBeT B BH/E aHAaJ/OroB, NMOJIb3ySACh TeM, YTO SIBJEHHE 3BY-
Ka JAOCTATOYHO XOPOLIO HM3y4eHO H (DH3MYECKH OCMBICJAEHO, MOXK-
HO M B fBJEHHH CBeTa YTOUHHTb M OCMbBICAHTH HEKOTOpble BeCh-
Ma CyLLeCTBEHHBIe yepTel» (CTp. 22).

C 3TOH TOUKH 3peHHS f CUHTA/], YTO MOKHO H /Ut 3BYKA
OCYLUEeCTBHTE CBOeOGpasHbli «onbit MaiikespcoHa», KoTopblil Mor
Obl MMOK23aTh «HE3ABHCHMOCTL CKOPOCTH 3BVKA OT CO3/1aBAaeMOI0
B onbiTe BeTpa» {cm. Opouitopy Ne 2, crp. 42).

Ecan 6bl yaadoch OOBSACHHTL 3TOT MapajoKcaJdbHblii  ciyuaii
A5 3BYKa, TO, BepOSITHO, MOMKHO Obl1o Obl B NpHHUHAE HCTOJ-
KOB4Thb M  HEUYyBCTBHTEAbHOCTb HHTEPQEpeHIHOHHOrG npHOopa
MaiikelbcoOHa K «3(UPHOMY BeTpy».

Paccmotpum puc. 8, Ha KOTOPOM cXeMaTHUeCKd H3oGpazkena
ApHKyllagcd njaartgopma. Ha Heli yCTaHoBJeHBI 3BYKONPHEMHH-
ki 2 ¥ 3, pacnmosoKeHHble Ha OIMHAKOBOM paccTosHun [ o1
HCTOUYHHKa 3ByKa 1.

Ecan nanatdopma asuxeTcst co ckopocTelo u, 70 npuopsl 1,
2 W 3 nonagaloT MoA BJIHAHHE BETPa, CKOPOCTh M HalpasJeHHe
KOTOPOro MPOTHBONOJIOXKHBL JABHXKeHHI0 n1aThopMer A.

[Moabsysick HcTOUHHKOM 3BYKa [, Aa1UM KOPOTKHH 3BYKOBOI
curnan (HanpHMmep, yiaap B KOJIOKOJ).

Tak Kak 3BYKOUDHEMHHK 2 pacnoaoXKew MO BETPY, a 3BYKO-
NpHeMHHK 3 NPOTHB BeTpa (cM. plic. 8, HanpaBJeHHe & BO3AyXa).
10, NO-BHAMMOMY, CJEIYET 0MHAATb, YTO 3BYK HE CMOXKET OJHO-
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BPEMEHHO JOHTH /10 YKa3aHHbIX 3BYKOIPHEMHHKOB, YTO B IHepe-
BOle Ha onbiT Maiikesabcona o3HadalJo Obl cMelleHHe HHTepde-
PEHUHOHHBIX MOJOC B COOTBETCTBYIOLIEM ONTHYECKOM mpHOOpe.
Bce ke MOXHO MOKa3aTb, UTO, HECMOTPS Ha WUMEIOLHICS Be-
Tep, CxeMa pacHoJoxeHHss npubopos [, 2 n 3, uzobpaxKeHHas
ra puc. 8, He Bceraa crnocobHa 3a(pUKCHPOBATL JBHXKEHHE BO3]Y-
xa OTHOCHTEJNbHO Ha3BaHHbIX npubopoB. B mnepeBoge Ha ombIT

U bosgyxra
—

2 ves AN -u 3
-q/ T ( '\A‘jj* \D—'

| d{ﬁa_eo/m ]/A

TP77777 777777 7777777777777 77777777 777777

Puc. 8. Cxema «onbiTa MafikeabcoHa» 1Jis HCTOYHHKA 3BYKa [
H 3BYKOMPHEMHHKOB 2 M J, ABHIKYILUXCA OTHOCHTEAbLHO
BO3/lyXa CO CKOPOCTbIO 4.

Maiikenbcoua 310 MOTA0 Gnl 03HA4aTh, YTO, NPH JBHAKEHHH ONTH-
yeckoro npubopa cKBo3b MUP, OXKHIAEMOro CMEUIeHHsT HHTepde-
PeHIHOHHBIX moJoc B mpubope He OGyAeT 3aMeyeHO.

PaccmarpuBass BO3HMKHOBEHHE 3BYKOBOH BOJIHBI 8 HOTOK?
PO3yXa, MOXHO NPHHTH K MBICJH, YTO CKOPOCTb PacrnpocTpaHe-
HHSl 3BYKa [0 JABHXKEHHIO NIOTOKAa M TPOTHB NOTOKa He JIOVIXKHA
ObITh oAuHaKoBoH. M B camom Jeje, NOTOK BO3ayxa, Habeeqio-
wui na BHOPATOp €O CKOPOCTBIO W, AACT BO3MOXKHOCTb BHOPATO-
Py OTTOAKHYTL YACTHLbLl BO3AYXa €O CKOPOCTbIO ¥ - U, Tae U
€CTh CPe/IHsAsl CKOPOCTh JABHMKEHHsI yacTHIl B CIIOKOHHOM BO3ayxe '.
B pesyabTaTe, 3ByKOBas BOJIHA HauyHET PaclpOCTPAHAThCH MPOTUS
IOTOK2 BO3/yXa CO CKOPOCTbIO U -|- u.

JTa BOJHA JO/KHA MONACTh B 3BYKOHNDHEMHHK 2, HO OH
«yberaers OT paclpoCTPaHAoOLIelicsi 3BYKOBOH BOJHBI CO CKOPO-
CTBIO #, TaK KaK yCTaHOBJEH Ha ABHKYyllelcs naatdopve A.

Takum o6pasom, Bech nyTs /—2 Oyxer npoliien 3BYKOBOIl
BOJHOH ¢ ofielt ¢KopocThio (U - u) — u=1uv,

! O 3aBucuMOCTII CKOPOCTH PACIpPOCTPAHEHHs 3BYKa OT cpefHeil cKopo-
CTH JBHXKeHHUS vacTul rasa cM. Opowwopy Ne 2 crp. 18.
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3BykoBag BOJIHA 1O NOTOKY BO3Ayxa [0JXKHa pacnpocrpa-
HSTBCH CO CKOpPOCTbIO U — u (TakoBa OyIerT CKOPOCTb CTOJIKHOBe-
HUS YaCTHI[ BO3JlyXa ¢ BHOpPATOpcoM, B Halllem CJy4ae CO CTeHKa-
MH KOJOKOJIA ).

Ho Tak kak 3BYKONpHEMHHUK 3 ABHIKETCH HaBCTPeuy 3BYKOBOH
BO/IHE (cm. puc. 8), To nyTb [—3 6yler Takxe npoifed ¢ o06-
el ckopocrbio (v — u) 4+ u==v. o

CaenoBaTeibHO, HeCMOTPSL Ha TO, YTO 3BYK COLVIAaCHO CXeme
(cM. puc. 8) pacnpocTpansercs B YCJAOBHAX OTHOCHTENbHOTO ABH-
KeHHs Bosdyxa (Berpa), mMyThb 10 3BYKONPHEMHHKOB 2 H 3 ol
NPOXOJUT ¢ OOUHAKOBOL CKOPOCTBIO, T. €. Kak 6yaro 6bl B ycjo-
BHAX MOJIHOTO OTCYTCTBHS BeTpa l.

MoxHo 51 1Ha OCHOBAHUM JAHHONO OMNbITA YTBEPKAATh, UTO
«HEYYBCTBHTEJNLHOCTbY ABHMKYLLIUXCS NPHOOPOB K BeTpy sIKOOBI
BOOGUIE VKa3blBAGT Ha OTCYTCTBHE CPefibl, B JAHHOM C/ydyae BO3-
Jyxa.

Ho umeHnHo 3T1OT, falleKo HAyMHIT TO CBOMM IOCIEACTRUAM
BbIBOJA M caenas DHHLITEHH MO OTHOUIEHHIO K 3¢upy.

Orciona caeayer, 4To BMECTO JefiCTBHTE/IbHOI paclin(POBKH
OTPHLATENbHBIX pPe3yJbTaTOB ONbiTa Malike/bcOHa TEOPHS OTHO-
CHTENBHOCTH, «YHHYTOXKHB» >hup, Hen3bexHO BCcTaJa Ha NyTh
HCKaXeHHT HeKOTOPBIX TIPHPOIHBIX SIBJEHHIL.

4. Ha crp. 4 cBoero orawisa asropnl nuuyt: «Cuia Teopuu
OTHOCHTEIBHOCTH — B €€ OOUIHOCTH H BO3MOMKHOCTH € MOMOWbIO
ee opmys OOBSCHHTE JIIOOOH pensaTHBHCTCKUI 3M(EKT Ha TOUHOM
mMaTeMaTuyeckoM sisbike. Cja6Gocts kKouuenuuu upod. Jlebeme-
Ba — B HeOOXQAHMOCTH MPHBJIEKATE TPH OOBACHEHWH KAaXKAOro
KOHKPETHOTO peJIATHBHCTCKOTO 3(@geKra CBOK CHCTEMY HCKyC-
CTBEHHO 1000paHNbIX, HeyOeIHTeJbHbIX apryMEHTOB».

! Heo6xoa¥M0 OTMeTHTb, YTO CKOPOCTb 3BYKAa ¢+ # ¥ ©—u {HpoTHB
NOTOKZ K nO IOTOKY BO3ZYXa) Mo Mepe yaajeHHs OT HCTOYHMKA 3BYKa B
ofonx cayvasix Oyl1eT cTPpeMHTbCS X ckopocTs v. [ledo B TOM, uTo 3BYKO-
BAafA BOJHA HENOCPENCTBOHHO MEHAET TOJbKO 3HEPrHi0 NOCTYNATENbHOTO [BH-
#enusa Mosekysa. OjHaKo C TeueHHeM BpeMeHH, 6JaTOAapsi COYAAPeHHSM
MOJEKYA HPYr ¢ apyros, 3Heprua YacCTHLU, CBA3AHHAS CO CKOPOCTBIO 4, MO-
CTeNeHHO NepepacnpefeseTcss (sBAeHHe peJaKCalHH) MO APYTHM CTEneHaM
cBo60oan  (BpamaresbHbie W KoJebare/bHble), BCAEACTBHE UEro BeJHYHHA
U 4~ 4, Npu HEKOTOpOM YJaJeHHH OT HCTOUHMKA 3ByKa, JOJIXKHA npHoGpecTtd
3Havenune v, M3 storo cremyer, 4To OTCYTCTBHe BJHMAHUS BeTpPa Ha CKO-
POCTH pACNpocTPaHeHHst 3BYKOBOH BOJIHBI (OTpHLATE/bHbIH pe3yabTarT «Ollbli-
Ta MaiikenbcoHa») BO3MOMKHO TOJNBKO INpPH OTHOCHTEJBHO MaJOM pPaccTosi-
wul [ (cMm, puc. 8). B 0nHOZTOMHBIX rasax no Mepe yoafeHHs OT HCTOYHH-
Ka 3BYKAa BeaMUuHA U 1 u TakXKe Oyner CTpPeMHThCH X U, HO nNo Apyrofi
NpHYHHE.

Hrak, MO#HO BHICKA3aTh YREPEHHOCTb, UYTO MOCTAHOBKA COOTBETCTBYIO-
Hix ONBITOB € pacnpoCTpaHeHHeM 3BYKa 6 noroxke Bo3avxa (rasos), moraa
Ob, B NpHHOHNE. COACHCTBORATH OODBACHEHHIO 3IKCNEPHMEHTOB, MOKA3aBWIHX
«OTCYTCTBHE» 3¢QHPHOro BeTpa B onbitax MalikenbcoHa.
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Bo-mepBuIX, J0JMeH OTMETHTb, 4TO B CBOMX paloTax s HATAE
HE YMaJsa OelcTEUTCAbHbLX YCTIEXOB TEOPHH OTHOCHTEABHOCTH.

Ho 314 ycnmexu BHITEKAIOT He M3 cheuHPUYECKHX CTOPOH Ha-
3BaHHOM TeopuH, a W3 TOro (hakra, 4To OHa B KaKOii-TO Mepe He-
110J1b30Ba/Jla HEKOTOphle OOBEeKTHBHBIE HWCTHHBI  (CM. Opouopy
Ne 3). Bo-BTropbix, ¢ MOeH TOUKH 3peHHs, BooOlle HeT HanoOHO-
CTH OOBACHATbH PEAATUBHCTCKHe 3(PQeKTbl, TaK KaK OHH [OABH-
JUCh B pesyJabraTe CJAeAYIOWMX OWKGOK, AOMyLIeHHbIX OilH-
HITEHHOM:

1) urHopHpoBaHHe MHPOBOM Cpe/lbl;

2) npoBo3r/alleHHe CKOPOCTH cBeTa aOGCOMIOTHOW CKOPOCTBIO
B TIpUpOIE.

UTo Kacaercss OCHOBHOTO «PeISITUBHCTCKOTO»  Ko3hdULHeHTa

1

2
Vl—}?
Hbl M BpEeMeHH MpH JBUXKEHUM JaHHOH CHCTeMbl, TO 3TOT KO3(-
(unHeHT B AEHICTBHTEJIBHOCTH HMeeT COBepILIeHHO Apyroe ¢usii-
4eckoe cofepyKaHHe, Tak Kak orobpaxkaer coboio Ty NMONpPaBKy Ha
COMpoTHBJAEeHHe (BO30YIKIeHHe) Ccpellbl, KOTOPYI0 HeoOXOAHMO
YUHTBIBATb TIPH 3HAYHTEJAbHOM YBEIHUYEHHH CKOPOCTH ABHMKYIIHX-
cs1 yactul, (cm. Gpounropy Ne 2 u 3).

B orBer Ha BbICKa3blBaHue PELEH3CHTOB O TOM, UTO (HOPMYJIB
TEOPHH OTHOCHTEJIBHOCTM YHMBEpPCaJbHbl ¥ TO3TOMY HeT HeoHXo-
AMMOCTH NPHBIEKAThb 115 OOBACHEHHS TeX HJIH HHBLIX ABJeHHH
pas/HuHbIe apryMeHTbl, MOXKHO CKa3arb C/eaylolLee.

Hobupasice - yHUBepCaJbHOCTH TOH HJAM HMHOH (OPMYJb, Mbl
XoTsl W npuHobperaeM ofpejedenHble yao6CTBa AJsT KOJUUECTBEH-
libIX BLIYHCJICHHI, BMeCTe ¢ TeM Kakjias yHHBepcaJabHas (popmy-
7 B 3HAYUTEJbHOH cTeneHH o0e3JHYHBAETCA, 4YTO SHBJALETCH ee
HEJOCTATKOM, TaK KakK oHa He CrnocoOHa OTBETHTh Ha BCE HaIUH
3aMpOChl, CBSI3AHHBIE € NPUYUHAM! BOBHUKHOBEHHST AAHHOTO SB-
JICHHS.

Bo3pmeM, Hanpumep, TaKyio YHUBEPCAALHYIO 3aBHCHMOCTD,
KaK [ = vf.

dTa 3aBHCHMOCTb, §y/Ay4d upe3BblYaiiHo o6uiell, HeCOMHEHHO
BeCbMa MoJle3Ha VISt COOTBETCTBYIOIIMX KO/JTHYECTBEHHBIX pacye-
ToB. Ho eciiu Obl Mbl 3aXOTe/U y3HATb APUYUMY BHISBAHHOTO JBH-
JKEeHHS, MECTO M YCJOBHS BO3HHUKHOBEHHS 3TOTO HBHXKEHHS, pas-
Mepbl, OpPMY H BeC ABHXKYLIETOCs NMpeaMera ¥ T. M., TO Ha BCe
T BONPOCHI YHHMBEpPCa/JbHOEe COOTHOWIeHHe [ = Ul He MOXKeT
Jl4Tb OTBETA.

[ostomy He caeayer B YHHBEPCAIBHOM XapaKkTepe pe IATHBHCT-
CKHX QOpMy.l BHIETb TOABKO OAHH MPEUMylecTsa H TeM foiee
CYHTATb, YTO OHM AKOOBl He HYKJIAl0TCS B KaKUX-JH00 JIONMOJHH-
TeALHBLIX APTYMEHTAaX.

52

, C KOTOPbIM SIKOOLI CBSI3aHO M3MEHeHWe Macchl, J1IH-



Haouwmem oany us yHupepcanbhbix (opmys DinwreiiHa, Ko-
TOpasi MO3BOJSIET ONMpPeAeaHTh YroJ [0BOPOTa MnepHresaus .106oil
MIANeThl 3a OJHH TepHo] ee olpalleHds

- 6xm (a)
T a(l—e?)’
rjie m— macca;
a — 6oJbuias Moayoch IJIHICA;
€ — JKCIeHTPUCHTET OPOHUTHI.

HonmyctumMo il yTBepXKAarth, 4To 3Ta GOPMY.JIa He TOJNBKO Jaer
BO3MOXKHOCTh PACcCUMTaTh yTOsl MOBOpPOTa OpOGHUTH J1000H njane-
ThI, HO YTO OHa CNOCoOHa U 00BACHUTH CAMOE TNPUYHMHY HA3BaH-
HOTO NOBOPOTA? '

Ha camom nejie pesiaTHBHCTBI J1OMKHBI ObIH Obl CO3HATHCS,
UTO UM HEH3BeCTHa MPHYMHA BPALIEHHS NJAHETHbIX OpOUT H, B
YaCTHOCTH, BpailleHHe opOHUTH- MepKypHs, XOTs C TIOMOILBIO (op-
MyJibl (a) MOJKHO ONpele/INTh CKOPOCTb 3TOTO BpalLIEHHS.

YBiieueHHble YHHBEPCAJILHOCTBIO PEASTHBHCTCKHX QOpMYJ, I0-
c/JAe10BaTeNH TEOPHH OTHOCHTEBHOCTH He JKeaaloT CepPbe3HO pac-
CMOTPeTh TaKHe BO3MOXKHBIE Qu3uuecKue TPUYUHB  BpaUleHHA
opbutbl Mepkypusi, Kak rumnotesa o criomenHoctd Connua HIn
HeMJIAHeTHOe BO3MYIIeHHe pacCesiHHON Macchl, oOpasylolmed Tak
HasblBaeMblil 301HaKaJbHBIN CBeT.

[IpeneGperast «MOCTOPOHHMMH aprymMeHTaMH», CUHTAasl, 4TO CO-
OTHOLLEHHE HEeKOTOPbIX KHHEeMAaTHUeCKHX W reOMeTpPHYecKHX napa-
MeTPOB B TIONHOH Mepe MOMXKeT «OOBSICHUTb» (hU3HKY AAHHOrO siB-
JeHHs (3a0blBasi, UTO HY ORHO SIBJEHHE He MOXKET BO3HHKHYTb
6e3 TOro WJAH HHOrO 803delicTéus), PpENSITHBHCTH  YTBEPKARIOT,
4TO IUHIITEHHOBCKOe OObsICHEHHe MOBOPOTa opb6uTHl MepKypus
SIKOOBI: «...BBITOJAHO OTJAMUYAETCs OT BCeX APYrHx OObsCHeHHil, BO
BCSIKOM CJydae TeM, uTO He HyXKIaeTcsi HU B KaKWX Heompene-
JeHHblx mapamerpax» (B. [laysnn, Teopuss OTHOCHTEJIBHOCTH,
1947, ctp. 244—245)!,

B xoHeuHom wTOre, yHHBepca/bHble (GopMyJbl (KHHEMAaTHKO-
reOMeTpHUECKHe) XOTSi ¥ BeCbMa MOJIEe3HBl, HO OHU 6e3yCJ0BHO He
CHHMAIOT BONpOCa O npu4uHe BO3HUKHOBEHHMS NaHHOrO Npolecca
(mBuxkenusi). Ouu 00s3aTeJbHO AOJKHBI COTIPOBOXKIATbCS TPH
KaX/0M KOHKDETHOM SBJEHHHU CTO.Ib K€ KOHKDETHBIMH H OTHIOAb

I'B cpssu ¢ 3THUM 10J€3HO HAanOMHUTL Bbickasbisanue K. A. Ilyrunosa,
KOTOpbIH B cBoeM yyeGHnke ¢usuku (1. 1, 1954, cTtp. 34) nuwer: «Teopus
OTHOCHTENBHOCTH NOKa3biBdeT, 4TO KHHEMATHYECKHi MOAXOJ K HCCAe10BAHHI0
ABHMeHuH... obeciieidBaeT COBEPUIEHHO TOUHOE ONUCAHue nBWKeHud. OjHaKo
UHCTO KHHeMaTHuyeCKHH MOAX0A K aHANHW3y JABHXKeHHi.. ¢ ¢usuko-dusocod-
CKOH TO'IKM 3peHHs OCTaBJfeT ’KeJaTb MHOrOro, Tak KAk NMPH TAKOM MNO1XO0-
J¢ Mbl OTpbIBaeM OMHCAHHE IRIDKEHWNM OT HCCJAEAOBAHUA NPUMUH BO3HHKHO-
BeHUS ABUKEHHS>,
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fe YHHBEpPCAaJbHBIMH YKa3aHWsAMU Ha Te HAH HHble (pusmecm]e
NPUYLHLL BO3HHUKILETO SIBJEHHS.

B cBsisn ¢ 3THM MOXHO BBLABHHYThL e€lle OIHH (bnawlecxml
(GaKkTOp, KOTOpHIH, MO-BHAMMOMY, crocoBeH MepHOAUYeCKH BO3-
AeficTBOBATL Ha JBHKeHHe MepKypusi, 3acTaBissi ero OpOHTY
CMEILATbCH Ha HEKOTOPYIO BeJHUHHY TIPH KaJAoMm OOpalleHHH
nianersl BoKpyr Counna.

ATUM GAKTOPOM MOXKeT OHITh c8eTO80 OaBACHUe, Wayuiee OT
ConHua.

Hocrtdrasi makcumyma, Korla MepKypHii HaXOJHTCH B TOUKe
nepHre/us, 1aBJeHHe CBETAa MOXeT B AaHHOM cJydyae sIBUTbCH TOM
dobasourod cunol, Kotopas cnocobHa BHECTH ONpeaes]eHHoe CMe-
nmenue (MOBOPOT) cCTamuoHapHOH opOuThl MepKypus !

Ects s B 3TOM siB/IeHHH elne Kakde-J1HOO HeyuTeHHbie ¢ak-
TOPH — 3TO €70 JaJbHellInX ¥cc/ e I0BaHuH,

B 3aknioueHue elre pas MOMXKHO OTMETHTb, UTO «CU/JIA TEOPUH
OTHOCHTENBHOCTH», KOTOpasi, Mo MHEHHIO PeJsTHBHCTOB, 3aKJo-
yaeTcss B OOLIHOCTH H yHHBEpCabHOCTH ee (OpMYJ, BMmecTe ¢
3THM COMPOBOXKAAETCS U CI1a00CThIO ITOH TEOPHH, TaK KAK 3a ee
KOAUYCCTBCHHbIMU PAcUeTaMu B SICHOH (opMme He BBICTYNAT Te
(hususeckue NPUYMHBL, KOTOPBlE IMOPOXKAAIOT KaXKA0oe JaHuHOe §B-
JAeHHe.

4. OtBer poumeHtam KHpOBCKOro neaarorM4eckoro HHCTHTYTa
uMm. B, U, Jlennna 1r. beccosoBy n 3opunoii (kateppa thusnku)
u T. XapuHy (kadeapa tunocodnnu)

l. B cBoem oT3biBe Ha Opountopy Ne 3 Ha3BaHHble TOBapPHILH
numyt: «CozepxaHue MHCbMA H «PAacUIHPEHHBIX TE3WCOB AOKJ/a-
JIOB» He OCTaBJAIOT COMHEHHMS, YTO HX aBTOp yOexjeH B HaJH-
YHUH TOJNHOIO OTPbIBA TEOPETHUECKUX OCHOB COBPEMeHHOH (HH3UKH
OT OTPOMHBIX YCIeXOB 3KCMepUMEHTANbHOH U TEeXHHUUECKOH (hu-
3HKH...».

[Ipexne Bcero ormevaio, uto B cBoeH paGoTe a9 HULJE B MOJ-
HOM Mepe He OTpulaJ CYHeCTBYHOWYI0 TeOPHI0 MUKDPOSABJACHHH.
Tak, Hanpumep, Ha CcTP. 4 MHOIO HANHCAHO: «..HET HHKAKOTO
CMbIC/1a CTAHOBHTBCA HA INYTb TOJOTO OTPHIAHHA TEOPHH OTHO-
CHTEJbHOCTH., BnosiHe oueBHAHO, YTO KaKHe-TO CTOPOHBI 3TOI Teo-
puK 6e3yC/IOBHO MEpPeK/IHKAlTCa ¢ [AeHCTBUTENBHOCTHIO, TTOCKO/Ib-
Ky B LeJTOM psfle CTy4yaeB ONPaBAaJUCh ee MPOTHO3BL M IOJYUH-
JH TIPH3HAHHE BLIBENEHHbIE ej0 COOTHOLUeHHs», Ha cTp. 37 ckasa-
HO: «Mbl yXe HeOJHOKPAaTHO NOAYEPKHBA/N, YTO TEOPHS OTHOCH-

! TIpuOAH3HTEbHBIA MOLCYET NOKa3biRaeT, uTO B TOUKe Mepuredist Mep-
KYpHii MOXeT HCHBITHBaThL CBeTOBOe pamieHue nopsinka 150000 tonn, Ecaw
NPHHATB BO BHUMaHKe, uro Mepkypuit He HMeeT aTMocdepbl, To cseToBae
LaBJeHUC OKAXKETCs ellle BblLle.
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TebIOCTH, ONMHPAasCh B CBOMX Hayajdax Ha Hekotopble OOBEKTHB-
Ible HCTHHB (HE3aBUCHMOCTb ~CKODOCTH CBeTa OT  JBHXKeHHs
UETOYHUKA, OTCYTCTBMEe ab6COJIIOTHOH CHCTeMbl oTcyeTa M Ap.),
1IECOMHEHHO MOIJIa ClocofCcTBOBaTh (M CMocoGCTBOBAJA) Pas3BH-
THIO HaYYHbiX 3HaHHII» H MIpou.

M3 3toro ciaeayer, 4to aBTOPbl OT3bIBA HEIOCTATOYHO BHHMA-
TeJbHO O3HAKOMHJHCb ¢ Moell paboTOil W MNpHMHCA/IH MHE Takue
Kpaiinue yGeXACHHS, KOTOPLIX #i He BHICKasbiBaJ B CBoeil 6po-
uope.

$1 nelicTBHTEIBHO B CBOCM COIPOBOIHTEJIbHOM I[IHCbME OTME-
ya’d, 4TO «..B TCUEHHE [ATHIECATH JeT TeopHs MHKPOABJIERH
1O BJHMSIHHEM TeOPHH OTHOCHTE/bHOCTH (DAKTHYECKH CTPOHJIACh
B IIOJIHOM OTpbIBe OT MHMPOBOH CPebi».

Ho sta ucruna Bcem M3BeCTHA, NOCKOJAbKY TeOPHA OTHOCH-
TeJbHOCTH He TIpHU3HAeT 3¢pHpa, CYHTasd, YTO «..HaLO COBEpLUEH-
HO 3a6biTh 06 »bupe ¥ HUKOTAA He YINOMHHaTh O HeM» (JIiH-
mTelid). MoKHO JH, 0QHAKO, OKHAATb, YTOOBI TEOPHST MHKPO-
$BJEeHHH, OTPHLASl CTOJb MOTYULeCTBEHHBLIH NpPUPOIHBLIH (aKkTop.
KaKHM §BJIgeTCs MHpoBas cpena, Obl1a Obl criocobHa 0606WHTD
cyumectsyone ¢GakTel §e3 KaKux-AHGO pe3KHX NPOTHBOpeUHii u
HeYBSA30K?

CoBepLieHHO SICHO, YTO Takas TeOPHS, HECMOTPH Ha HEKOTo-
pble ee MOJICHUTe/bHble CTOPOHBI, PAHO MJIH MNO3AHO, HO OGesyc-
JJOBHO MOYYBCTBYET BCK) CHJY TeX NPOTHBOPEUHH, KOTOPbie MOTryT
ObIThb yCTpaHeHbl TOJbKO OAHHM: Hal0o TNpH3HAThL TO, 4TO Cyuye-
cT8YeT B MPHUPOAE, H OTOPOCUTL TO, YTO €H HABA3QHO HEeKOTOPbIMH
Hccse10BaTe/ IAMHU.

Ecau roBopuTb 0 NpakTHUECKHX JOCTHXKEHHSIX COBPEMEHHO
(U3HKM, TO OHH BOBCE He ONPAaBABIBAIOT BCEX MOJOMKEHHIT Cylie-
cTBytomeil Teopuu. XOpOUIO H3BECTHO, 4YTO 3SKCHepPHMEHTaJbHas
HayKa B KaKOH-TO Mepe criocofHa pa3BHBATbCs JaxKe Ha OCHOBE
HermoJHOUeHHOH Teopun. «VIMeHHO Takoil cJyuaji mnpeacTasJsier
yuyeHHe O Tel/ioTe: B TeUeHHe MOMTH JABYX CTOJeTHil TemjaoTa pac-
cMarpHBaJjach He Kak ¢opMa ABHKEHHS OBDBIKHOBEHHO! MaTepHH,
4 Kak oco0asi TAaUHCTBeHHass maTepHs... Tem He MmeHee (uU3HKa,
b KOTOPOH lapu/ja TeOpUsl TeIJIopoila, OTKpblla psifi B BbICLIE
CTENEeHH BAaXKHBIX 3aKOHOB TemiaoThl» (D. Jureasc, Autd-Iopuur,
1948, crp. 316).

Ilepedpasupysi AaHHoe BblCKa3biBaHHe JHIe1bCa, MOXKHO Obl-
JI0 Obl CKa3aTh, UTC <«..H3HKA, B KOTOPOH LapHT OPTOAOKCa/ib-
Hasg TeOPHS OTHOCHTEJbHOCTH, OTKPGLIJIa PAA B BbICLIEH CTeneHH
BaXXHBIX 3aKOHOB, Hanpumep £ = mc?» 1.

I 3107 3aK0H HyX]aeTcs B yTouHeHuH. B Mepy wMewomelica cBa3n Mex-
1y HYKMTOHAMHE, Opd <«B3IPHIBE» ATOMHLIX fiIep CKOPOCTH «OCKOJAKOB» He 00f-
34TeIbHO [JOJKHA DaBHATBCA yHUBepcaslbHOi ckopoctu ¢. [Toatomy dopmy-
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2. Hanee aBTopbl OT3blBa OTMEYAIOT, YTO MOSi MO3WUMSA CBO-
AMTCSL K TE3HCY, COIVIACHO KOTOPOMY KaKjaoe W3 SIBAEHHii, 110C1y-
ACHBILHMX OCHOBOH /J% TEOPpHHU OTHOCHTE/BLHOLTH H KBaHTOBOIl Teo-
DHH, «..MO¥HO OGBACHHTb C IOMOUILIO THNOTE3, He BLIXOAS 33
PAMKH KJaCcCHYECKOH cpu:«mm» IT0 yTBepKIeHHe TaKxke He CO-
OTBETCTBYET COfepKaHHio Moell Gpounopel. Koraa st rosopio, 410
«KJaccuyeckasi ¢uaMka He wHcYeprajga BCeX CBOUX BO3MOXKHO-
cTefi», TO $I UMEIO B BHIY, YTO «..KJaccHyeckas (U3HKa He eCTb
KAKOH-TO OrpaHHYEHHBIH, CJHIIKOM DEe3Ko U Y3KO OdepUeHHbIH
MCTOUYHHK HAUIHX 3HAHHIL..», UTO «..T0 Mepe HAKOMJIEHHS HOBb6LY
ONbITHBIX AaHHBLIX TaK Ha3blBaeMmas «KJaccHuecKas Qusnka» 0Oy-
JeT Bce BpeMsi paseusarocas (Gpounopa Ne 3, cTp. 75).

Takum 06pasoMm, g He OrPaHMUHBAK «KJacCHYecKylo (H3HKY>»
TEeMH paMKaMd, KOTOpble ceiuac «3aKpenJeHbl» 3a Helo, a pas-
JIBHFAIO 3TH PaMKH 10 TAKHX [IHPOKUX 3HAUYEHHH, KOTOpble 10JK-
Ha HMeTb eJMHasi HayKa O eAHHOll npHpole.

3. B or3biBe Takxke ropopurca: «[Ipusoaumvie npod. Jlede-
J€eBBEIM HNpHMepbi OOBACHEHHH MOCYT JiHWb 3aMeHHTH M0CAe10Ba-
TeJbHYI0O H CTPOHHYIO TEOPHI0 MHOXECTBOM 4YaCTHbIX <TEOPHH»,
OODBACHAIOILKEX Ka)Kaafg BecbMa OrpPaHHYeHHYI0  COBOKYITHOCTb
SKCNIEPHMEHTAJbHbIX (1)aK'l'OB)>.

S cudTaio, yTo B HACTOsIllee BPEMH, Ha OCHOBE IPHU3HAHUSA
MHPOBOH Cpefbl U ee B3aUMOJEHCTBUS C JBUIKYLLHMHCS 4acTHLA-
MH, a TaKiKe IyTeM OTKa3a OT HIeH abCOAOTHOL CKOPOCTH CBe-
T4, MOXXHO B OCHOBHOM MOCTDOHTb LIHPOKYIO, HENPOTHBOPEUHUBYIO
H BIOJHE CBSA3HYIO TeOpHIO, OOHHMAaLLyl0 Cco00fl BeCh Kpyr
CYLIECTBYIOUIHX (PAKTOB.

3ra Teopusi Mowxer uduuecku 0606WwATH TO, 4YTO Ccefivac
MMeeT BCEro JMlb (PopMaabHO-MaTEeMATHUECKYIO CBA3b (HANpH-
Mep, CUMTaeTcs, 4To npu A-— 0 KBAHTOBble BBJICHUS «MEPEXOIAT»
B KJaCCHYECKHE); MOMMMO 3TOro, Oyier HaiileHa »KHBas opra-
HHYeCKass CBsi3b MexKAy KBaHTOBOH MeXaHHKOI M Teopueil OTHO-
CHTEJBbHOCTH, KOTOpas OO CHX MOp elle He ycTaHosJjeda !,

Takum 06pa3soM, HHKAKOrO «MHOXKECTBA YACTHBIX TeOPH» A
He mpejdaraio, a, HaoOOpPOT, NPU3BIBAID K NOCTPOCHIIO LeJblioil
H (PI3HYECKH NOCAEI0BATEIBHON TEOPHH, HEOOXOAHMOCTh KOTOPOil
yKe JaBHO HaspeJa.

Sd TEOPHH OTHOCHTENbHOCTH, 10 CYLIECTBY, NMPHOOPeTAeT UACTHBI XapakTep.
Bonee o6was gopmyna nonxua umetb Bug Engreny = M V2, rae V = c.
! Ewe pa3 HanmoMmuHao 00 3TOMy MOBONY BHCKA3HBaHue re Bpo#ast,

KOTOpblH THCAJ, uTO «...3TH BeJiMKHe TeOPHH 10 HAaCTosllero BpeMeHH He
HMEIOT HHKAKOTO KOHTAaKTa 1 He CBSI3aHBI APYr € NpYTOM»,
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5. Hekotopble 3ameuanns no kuure M. 3. OmeibsiHOBCKOrO
«PurococKHe BOMPOCH KBAHTOBOW MexaHuKH» (1956)

I

B cBoeii krure M. 3. OMeJIbsSHOBCKHH, MO-BHAMMOMY, TOABE
HEKOTOPBIH HTOT cBOeMy (PHAOCO(PCKOMY MHPOBO33peHHIo B 00u1a-
CTM KBAHTOBOH MeXaHHKH M, uyacTHuHO, B 00JacTH TeOpHH TMpo-
CTPAHCTBAa-—BpPEeMEHH,

B ero kuure MoOxHO HaHTH He MaJjio NPABH/IbHBIX BLICKA3bl-
BaHHil ¥ MHOTO BePHBIX 3aMeuaHHii, HAMPABJIEHHBIX B aipeC Hied-
JUCTHUECKOH (r1aBHBIM 06pa30oM  KOMeHrareHCKoH) MIKOJIbL.

S, wanpumep, B NOJIHOI Mepe pa3aensio MHEHHe aBTopa o
TOM, YTO «...HeJib3 CYUTATh OTCYTCTBHE HAlIf/JHOCTH B COBPEMEH-
110 KBAaHTOBOIH MexaHWKe B MHTepruperauunu [leiizenbepra ee 10-
CTOMHCTBOM...» (cTp. 16).

B kHHre npaBusbHO OTBepraercst B3I, COMJIACHO KOTOPOMY
nayka 6yato Obl J01KHA HMEThb Jlesl0 TOJBKO ¢ Habar1aeMbIMH
BEIHIaMH.

SlcHo, uTOo B 3TOM Ciydae M3 apceHa]a Hay4yHbIX HCCJAeN0oBa-
HHI npuulioch Obl V1AJHTh Bee cwnoTe3sl, Be3 KOTOPbIX, KaK H3-
BECTHO, HEBO3MOMKHO Kakoe-1M60 TeopeTHyecKoe o0o6LueHHe HilH
HayuyHOe NpelBHAeHHE.

Onpenensss OCHOBHYW 3ajauy MarTepHasucra-iuajJekTHKa B
ponpocax (PHIOCOGCKOrO TNOHUMAHHS  KBAHTOBO#  MeXaHHKH,
M. 3. OmesbsHOBCKUI muIIeT: «MaTepuasucT B CBOEM MOHUMA-
HHH KBAHTOBOH MeXaHHKH JO/KeH HCXOAUTH W3 TPH3HAHHUS Cje-
JYIOWHNX TTONOKEHHH: MHKDOSAB/JIEHHWS H HMX 3aKOHOMEPHOCTH Cy-
LIECTBYIOT OODCKTHBHO, OyAy4yd 3BeHbAMH eIuHOll Uend pa3su-
THA MaTepuH, MaKPOCKONHYECKHe M MHKPOCKONHYeCKHe OOBEeKTb
BMeCTe ¢ TeM KauyeCTBeHHO OTJHYAIOTCs JAPVE OT JApyra; Mexay
MMKDOSIBJIEHHSIMH H MAaKPOSIBJICHHSIMH He CVIUeCTBYeT Henepexo-
JMMOH TPOMacTH 11 BCE CBOHCTBA MUKPOOODBEKTOB TaK WJM HHaue
NPOABISIOTCS B 00/1aCTH MaKpOSABJAeHHH, He CylllecTByeT HUKa-
KX TPAHHI TO3HAHHIO MHKpOsiBJaeHWi» (crp. 19).

Menst 1MYHO BHOJIHE VIOBICTBOPSIET OYEPUYECHHAH aBTOPOM M0-
3ULHS MaTepuaiucTa-IHajJeKTHKa M HMeHHO [OTOMY, 4TO OH4
LIeJIMKOM BBIT@KAeT H3 H3BECTHBIX HaM MOJOMEHWH MaTepHau-
CTHUECKOH IHAJEKTHKH.

Hanee B knure ormeueno: «Henocratouto, oanako, npu3Ha-
BaTh 3TH MaTepHajUCTHUECKHe [10/102KeHHs Ha caosax. Heobxo-
AMMO yMeJ0 [PHMEHATh HX MPH M3,J10KEHHH KBAHTOBOH MeXaHH-
KH, B paboTe Hax ee npobaemamus (ctp. 19).

OTa OroBOPKAa HECOMHEHHO HKMeeT NepBOCTeNeHHOe 3HayeHle,
HOTOMY UTO Ha CJA0BaX I'OPa3io Jerde NpoBO3rJIaCUTh CBOIO IPH-
BEPIKEHHOCTD 1HAJEKTHYCCKHM NPHHUMTAM, YeM peatu3oBaTh HX
Ra JaeJe.
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Jass MeHss B NOJHOUH Mepe sBAAETCS OUYEBHAHBIM, 4TO
M. 3. OMenbAHOBCKHI COBEpLIEHHO HCKpeHHe M A0OpPOCOBECTHO
XKeJjaJ He Ha CJOBax, a Ha JjeJe H3JI0XKHTh B CBOHX Tpyldax
B3rJIsABl  MaTepuasaucta-guaexktuka. Ho, k coxadenuio, Kak
MHE Ka)KeTcsi, eMy He BIOJHe y/1aloCb OCYLIeCTBHTb CBOe ¥KeJla-
HHe, MOTOMY UYTO B KHHI'E HMMEIOTCA HeKOTOphie BecbMa ClOpHble
NOJIOXKEHHS, O KOTOPbIX sI XOWy 3/eCh BbHICKA3aTbCs MOCTATOYHO
noapoGHo.

[ToMHMO BoONpoOCa, CBS3aHHOMO C IIPUHIMIOM JONOJHHUTEIbHO-
CTH H nNpobJeMOH TaK Ha3blBa€MOro «COOTHOHIGHUs HeompeseseH-
HocTeidl», B pabotre M. 3. OMe/JbSHOBCKOrO, Hapsaay ¢ HEKOTO-
PBIMH APYFHMH BOIPOCAMH, OuYeHb 6O0JbIICE BHUMAHHE YIE€JEHO
«HEPa3AeJbHOCTH KOPNYCKYJSPHO-BOIHOBLIX CBOHCTE MaTepuu».

ABTOp, Hanpuwmep, nuuier. «Bonpoc o ABYeAWHOH KOpMYCKY-
JIAPHO-BOTHOBOH CYLIHOCTH MHKPOSIBJIeHHH Obljl M OCTAeTCA KaM-
HeM NPEeTKHOBEHHA Jid Bcex MmeTadH3n4yeCcKHx ymoB» (cTp. 56).

YTouuss 310 BbickasbiBanue, M. 3. OMeIbdHOBCKHH K MeTa-
(u3HyecKHM MpejcTaB/JeHHAM B JaHHOH O0JAacTH OTHOCHT CJe-
AyoLHe:

a) ec/1M MHKPOOODBEKTbI paccMaTPHBAIOTCS BCero JHIUb Kak
BoaHoBble oOpasosanusa (Illpenuurep);

6) ecsqu BOJHOBble CBONCTBA MAaTePUH CUMTAIOTCA CTOAb Ke
[[EPBHUHLIMH, KaK H KOpNyCKyJspHbie (1e Bpoiib);

B) ec/d BOJHOBBiE CBOMCTBA CUMTAIOTCA BTOPHUYHLIMU MO OT-
HOIIEHHIO K KOPMYCKYJASDHBIM, T. €., NPYTUMH CJAOBAMH, BOJIHO-
Eble SIBJIEHHA €CTb CJEACTBHEe ABHXEHHS YacTHIL B cpene.

Otseprast Ha3paHHble MeTatM3uYeCKHe MpEACTaBJACHHA, aBTOP,
C APYro# CropoHbl, caedylouiim 0o0pasoM XapaKTepusyer jAHa/eK-
THYECKYIO JMHHIO B JAaHHOM BOTIPOCE: «...IPOTHBOIIOJIOXKHLIE BOJI-
HOBBIe H KOPNYCKyJiApHble CBOHCTBA O0BeKTa HEOOX0AMMO pac-
CMaTpHBaTh KakK HeYTo ejlHHoe, Hepaszaenbphoe. TeopHs MHKpPOsSB-
JEeHHH IOJDKHA OTPasuTe B CBOHX NOHATHSX W MOJOMEHHAX Npo-
THBOPEUHBYIO, ABYEAHHYIO KOPHYCKY/AAPHO-BOJHOBYIO TNPUPOAY
MHKpPOSIBJICHUIl BO BCeH ee CJOKHOCTH» (CTp. 56).

Haabuie B cBoefi KHHre M. 3. OMeJibsiHOBCKHI HeOMHOKPATHO
BO3BPALLAETCH K YTBEP2KAEHHIO, UTO MHKPOOObBEKTaM  «...NpUCYy-
UIH HepaslelbHO KOPHYCKYJAsiDHO-BOJTHOBLIE CBOHCTBa», UYTO €1HH-
CTBO «...KOPNYCKYJAPHO-BOJIHOBbIX CBOHCTB JOJIKHO CTaTh Ha-
npaBasioled Haeell co3faBaeMoil cedyac KBAHTOBOH TEOPHH 0O-
JIsI», 4TO «...BOJIHOBAS (PYHKLHUSI CTATMCTHMUECKH OTpaxKaer Hepas-
JleJblible  KOPNyCKY/ISpHO-BOJIHOBBlE CBONMCTBa MHKPOOGBEKTOB»
H T. 1. (cMm. c1p. 53—56, 58, 65, 67, 75, 97, 136, 138, 199, 200,
233, 235, 241, 242, 244, 246, 253, 263).

[ToueMy Xe aBTOpa KHHIH TaK YBJEKJO NpeJCTaBJACHHE O «He-
pasaesbHON U ABYEMHOR KOPNYCKYJsipHO-BOJIHOBOH  NPHPOjeE
MHKpoyacTui(»? OueBHIHO [OTOMY, YTO B HX TNPOTHBOPEYHBBIX
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CBOIHCTBAX OH YCMATPHBAET IHCTHHIYIO (T. €. AHaAeKTHUECKYo)
[PUPOAY Ha3BaHHBIX YaCTHIL.

Ccriniasice Ha BoickassiBande C. M. Basnsosa: «Marepus,
T. €. BELIECTBO W CBET OJHOBpPeMenHo 00.1a1al0T CBOHCTBAMY BOJH
W YacTHIl, HO B LeJOM 3TO HH BOJHB H HH YacTHUbLI H HH CMecb
TOrO H APYroros, NoAOOHOTO pOAa Ompele/eHHe aBTOp XapakTe-
pusyer, KaK «IHaJeKTHKO-MaTEePUAJUCTHUECKYIO  TTO3UIHIO»
(ctp. 57), X0Tst /s 2TOr0 Kak OGyATO Obl He XBATdeT OGAHOIO: He-
CMOTPS Ha H3BEeCTHbie U JaKe HeusbexkHble NPOTHBOPEYHS HCTH-
Ha BCe XKe J0JXKHa ObiTh KOHKPDCTHOI.

B uem e MOKHO BUIETh XOTS Obl 1M0400He KOHKPETHOCTH,
Korga MmaTepHs TpPU3HAeTCs HW TeM W HU JPYrHM, HA YacTdHHa-
MW WU HH BOJIHAMHK H O‘,TIHO’Bp‘eMe‘HHO _\"'TBep)KIIB'E’TCH, YTO S5TO Ha-
CTHLB H BOJHBI?

Koneuno, B Ha3BaHHOM oOfIpellejieHHH HeT HeLocTaTKa B IpoO-
THBOPEUHSIX, HO pasBe TOJIblil nepeweHs TPOTHBOPeuHil obdAsan
oTBeuarThb CyLLLHOCTH AHAJEKTHUCCKOTrO MaTepna.anma?

JI1st 3anIATRl CBOHX «HEPAasfAebHbIX KOPIYCKYJIAPHO-BOIHOBBIX
csolicte» M. 3. OmebAHOBCKHH, BEPOSITHO, TIPH30BET MeHd 00-
paTtuTbCa K axram. OH nuuier: «BeaukoaenHoe 3Kcrmepumen-
TaJbHOE MOATBEPXKIAEHHE OCHOBHOH HIeH KBAHTOBOH MEXaHMKH O
BOJHOBBIX CBOHCTBAX BeIlleCTBA Mpe/CTaBIsieT OTKPbITHe AH(pak-
IHH 3/ISKTPOHOB M JAPYrHX MUKpOuUacCTHIL BellectBas» (crp. 135).

OcraHoBHMCST Ha 3TOM Bompoce. To, 4To aBTOp KHUTH anTesH-
pyer K akram, GeccriopHo SBNMeTCS 3aKOHOMEPHBIM, TakK Kak
mobas TeopHs NPoBepAETCS H BbiTeKaeT H3 (akTos. Ho 3jaech xe
BO3HUKAET OOCTOATENBCTBO, KOTOPOoe 0e3ycn0BHO  HEODXOAUMO
CUHTATL BAXMCHAUluM /ST PA3BUTHS TIPaBHIbHON  (usuuecKol
TCOPHH.

Bonpoc 3akmoyaercss B CJeAYIOUEM: KAK OTHOCUTLCA K (haK-
rax? Kazalock 6bl, Ha 3TOT BONPOC JErKO OTBETHTH: (DaKThl Ha-
J0 NPU3HaBars W HMEHHO H3 MX TpPH3HAHUSA JeJaTb COOTBeT-
CTBYIOILHE BLIBOALI. DTC BEPHO, HO KAaKHE XKe 8b1800bl MOKHO H
JOJIKHO CAe1aTh ¥3 [IPH3HAHWA Tex WA HHhIX (aKToB?

OrBeuassi Ha 3ITOT BOTIPOC, HETPYAHO YCTAHOBHTb, 4TO BCH
HCTOPHA HaVKH KakK pa3 CBHALTEAILCTBYET O TOM, UTO OJHH M Te
)Ke (aKThl MOXKHO GOCHPUHUMATSH [10-PA3HOMY, UYTO B HCTOKAaX
COBEPILEHHO PA3AU4HbLX TEOPUH MOTYT JeXaTh «TBEPAO YCTaHOB-
JieHHble (DaKTbl», KOTOpble, OAHAKO, AaBTOPAMH KOHKYPHPYIOIIHX
TEOPHH TOAKYIOTCA TNO-CBOEMY.

B tex cayuasx, Koriga (akTsl sIBASIOTCH MJAM JAOCTATOYHO HAa-
IAAAHBIMA  (HX OpPOSIBJEHHE Mbl JerkKo HaGaiofaeM ¢ [OMOIbIO
HAMIHX HeNoCPeACTBeHHbLIX OPraHoB UYBCTB) WJAH, HAoOOpOT, ¢hak-
Thl KaxyTcdad Ham «HEOOBIYHBIMHY U «3araJO4YHbIMHU»,— B ofoux
3THX CIyYasix MOYKHO JAOUYCTHTb OIHY U Ty 2Ke OHIHOKY: COAMIIKOM
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IPAMOJHHETHO M HEB3LICKATEIbHO UCTOAKOBATL HabJiojaemMble
(akThl.

Kaxk1omMy W3 Hac M3BECTHBI COOBITHSA, CBSI3aHHbIE C CYAOM 1141
Maanneem ¥ kKasusw Jkopaano BpyHo. TpydaHo npeacTaBuTs
cebe Goaee yOpsIMBIX M «HEIaJbHOBH/JIHbIX €PEeTHKOB», KOTOpbIe
He BePHIH COOCTBEHHbIM Tvia3aM W B NMPOTHBOBEC BCEOOHIEMY MHe-
HUIO TOBOPU.IM O BpallleHHW 3emau, Korma 8cem  OblIO BHIHO,
41O «Bpaumlaerca» CoJHie.

FoBops o wHaleii Teme, Mbl Takxe 0OS3aHbl OTMETHTBH, YTO
IKCNePHMeNTAJIbHOe MOATBePXKACHHE «BOJHOBBIX CBOIHCTB Mare-
puu» (onsiTel JI3Buccona u [Qmepmepa) QakTHUECKH WCTOJKO-
BaHbl TaK, KaK 3TO MOKeT cleaarh JHo6oi J100pocoBecTHbIl He-
C1€10BaTeb, NPUBLIKILII BePHUTL CBOHM TJas3aM (K COXKAICHUIO,
3TOTO €CTeCTBEHHOTO KaueCTBa Ja/JeKo He J0CTaTO4YHO, YTOOhI
u3 Habaodenus HaktoB CAenarTh NpaBidblibie HayUuHble 8618006¢1) ",

o sromy Bompocy M. 3. Omebsinosckuii nuuier: «M3 omnut-
Ta no AH(PaKIMH MoouepeTHO AeTAUIHX »/]eKTPOHOB BbITEKAET 3a-
KJIIOYeHHe, 4TO ...3/eKTPOHY IpHCYLIH BOJHOBble cBoilcrBa. Ta-
Kum 06pa3om, 3JAeKTPOH MpPOXOAUT yepe3 AHQPParupyviomyi Cu-
CTeMy He MOI00HO TOMBKO 4acTHlle W it noJo0HO TOJABKO BOINHE,
a KaKk o0BbeKT, KOTOpOMY MNPHCYLUY HepasjedbHble . KOPNYyCKyasp-
10O-BOJMHOBLIE CBOMCTBa» (ctp. H4—55).

Hrtak, w3 onucanua onbitTa caeayer, 4To A0 NPOXOKIEHHS Tu-
(QpaKUHOHHOIT penleTKH HabTl01aTeTI0 3aBEIOMO  H3BECTHO, UTO
CYLIECTBYIOT TOJIBKO YACTHIIbI-3,1eKTPOHLI, 01HaKo moc’Te [pOXoXK-
JIGHHUS 3TOH peulleTKH Ha 3Kpade o06pasyloTcs HHTep(hepeHUHOH-
Hble KOJbIA, UTO TPUCYLLE BOJHAM.

Cuuras, uro, KpoMe Obl8UIUY HIEKTPOHOB U NOCACOYHOUUN
BOJIH, B J4HHOM ONbITe HHYero Godblle He ObLIO, Bce HHTephnpe-
TaTopel oneita JsBuccona—JKepmepa Tenat0T TOT [PSIMOIUHEN -
HbI/i BBIBOJ, YTO 1EKTPOHLI 06Ja1ar0T «Hepas3de/dbHbIMH KOpTyC-
KYJ/JAPHO-BOTHOBLIMH CBOHCTBAMHY.

Tem He meHee 5TOT «(phakr» (6blAN 3J1eKTPOHBI, a CTAIH BOT-
Hbl) MOXHO OOBACHMUTH coBcem no-apvromy. Iaa storo naxo
00paTUTbCA K MpeACTABJEHHSM, KOTOpPble aBTOp KHHTH, K COXa-
JEHHIO, TTOTOPOMHUJCH- OTHECTH K MeTa(pH3HUuecKHM (cM. CcTp. 58,
MYHKT 8).

Je1o B TOM, YTO B HaCTOAllee BpPeMs HUKTO He MOMKET HTHO-
pUpoBaTh (hakKTa CyHIeCcTBOBAHHs cpelbl (105, «yhupar).

' Cnenyer BAanoMHMThH, YTO nph3HaHue onwto [lsBuccoHa u xepmepa
KaK A0KA3aTeJbCTBA «KODNYCKYJASPHO-BOMHORBX CBONCTB BELIECTBAa» ObLIO
rogrotosnedo Teopueit ne bBpoitna. OgHako csoeli ¢dopmynolt ge Bpofns
OXBATHJ He «e[MHCTBO» BOJHOBBIX H KOPNYCKYJ/SIPHBIX CBOHCTB, sIKOOB! CO-
CpPeAOTOYEHHBIX B Kark10M MaTepHaJbROM O06beKTe, a HO CyU[eCTBY BHaARBb
OTKPbIl MHPOBYIO CPely, 710 3TOr0 3aYePKHYTYIO TeOopued OTHOCHTEeJBHOCTH
(cM. Hawy Gpounopy Ne 2},
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C npyroil cTOpOHBI, TEOPHUSI OTHOCHUTEIbHOCTH, LEJIHKOM OCHO-
BaHHas Ha Hiee DHHIUTEHHA, UTO HANO «...COBEPIIEHHO 3a6HITh 00
3Hupe W nmocrapaTbCt HHKOTAA He YINOMHMHATH O HeM», Ha J0J-
rHe roabl OTropoiMaa (M3HKY OT TAaKOro BakHeiimiero npupoo-
H0c0 (aKTOpa, KaKHM sBasercs cpeda W TeM caMblM CrIocoOCcTBO-
BaJla BO3HWKHOBEHHIO LEJOrc psijia BecbMa CJOXHBIX H (uzpue-
CKH HeonpaBAaHHbIX MpeacTaBaeHuil (K HX YHCJAy OTHOCHTCHA H
MpeACTABNEHHE O «UACTHIIE-BOJHEY).

ITpoxons uyepe3 nH(DPAKIHOHHYIO pelIeTKYy, 3J€KTPOoHaM HeT
HeoOX0OUMOCTH CaMHUM «MpeBpalaThCs» B BOJHBI, HO, ABHIasfcCh
B Cpefe H BbI3biBas B Hel B04MbL, OHH B3aHMOIEHCTBYIOT C OTpa-
JKEHHbIMH OT JH(DPaKIHOHHOH pelleTKH BO3MYIIEHHAMH Cpelbl,
YTO B KOHEYHOM pE3yJbTATe H NMPHBOIAT K TOH AH(MPAKIHOHHOMN
KapTuHe, ROTopast ceffyac BOCIPHHATA, KaK sABHOe A0KA3aTebCTBO
«J(ByeHHOH IMPHPOABI MHKPOUACTHL» !,

CaenoBaTeqbHO, Te OMLITH, KOTOPLE, 110 MHenuio M. 3. Omens-
STHOBCKOT'O, FOBOPSAT B TOJIb3Y «HePasAe/]bHOrO CYLIECTBOBAHHS
KOPTYCKYJSPHO-BOJIHOBBIX CBOICTB MaTepHH», C MOe{ TOUKH 3pe-
HHUST, MOT'YT GHITb MCTOJKOBaHbLI COBEplIeHHO B Apyrom mi1aue. Ho
TaK Kak He MOXeT ObiTb ABYX PA3AUYHbIX TOJKOBAHWH H B TO XKe
BpeMsl ONMHAKOBO JuaaekTuuyublx (T. e., JPYrUMH CJAOBAMH, OTBe-
YaloUINX UCTHHHOU MpPUPO/e Bellell), To §, B 3alllUTy CBOMX B3rJf-
JI0B, J0JKEH HAarOMHHTb aBTOPY KHHIH O HHXKeCae1ymleM: jHa-
JeKTHKa He MPOCTO PEerucTpHpyeT Te WJAH HHble MPOTHBOPeuHs H
NIPOTHUBOMOJIOKHOCTH, OOBABMSIS UX €OJUHCT8O.

JnanekTika roBOpPHT O eqHHCTBe ¥ 60Pb6Ge NPOTUBOMOIOKHO-
cTeH, T. €. 00 WX 8AUSHUL KPYr HA 1pYyra, VKa3piBaer Ha BO3HHK-
HOBEHHE npoyecca, B KOTOPOM KOAUHYECTBCHHLIC U3MEHEHHSt MOTYT
COMPOBOXKAATbCA KAYCCTECHMbIMI TIPEBPAIEHHSIMH H T. I

B uem xe, no mHenHio M. 3. OMeJIbIHOBCKOQrO, 3aK/JI0OUaeTCH
ANANeKTHYeCKAS CYILHOCTb «Hepa3deNbHBIX W JBYEAHHBIX KOPMyC-
KY/JAPHO-BOVIHOBBIX CBOHCTB maTepHH»? Ec/AH OHH «IByeAHHH H
Hepa3ZesbHbl», TO KaKoe MOJABHKHOE 83QUMOOCLCTEUE MOXET OCy-
IIECTBAATLCA MeKAY HUMH? Kaxkue Qakropbl MOryT BJUsITh Ha
ITO «/[BYeIHHOe H HepasielbHoe» Uestoe? B uem aBTop ycmarpu-
BaeT npuulHy TOro, 4TO HeKoTopasi nperpafa (Hanpumep, JuHeil-
Ka C NpopesaMH) «lpeBpaliaeT» HacTHUBI B BOJAHbI (WJH 1O Tep-
muHostoruk M. 3. OMe/IbSIHOBCKOTO «BLISIBJASIET HX JBYEAHHYIO
npupony»)? Hro, Kpome 204020 UPOTHBOPEUHS MEXAY 4YacTHIEN
d BOHOM, OOBLEAHHSAET HUX B HEUTO «IBYeIWHOe M Hepazielb-
Hoe»?

Sl He MOr'y OTBETHTb Ha 3TH BOMPOCLI, HO 3aTO i MOTY 0fpa-
THTh BHHMAaHHe aBTOpa KHHICH Ha TO, KAKUM MOJHbIM U AeHCTBH-

' Cum. B Opounope Ne 2, rur: «[lokasmiBaer i AHQPAKUHA 3JEKTPOHOB
CYLIeCTBOBAHHE «UACTHIUBI-BOJHbI»?
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TEJABHO JIHaJeKTHUHBIM CcolepixaHueM OyAeT OT/IM4aTbCd TOT MuP,
B KOTOPOM pa30eAbHO MOTYT CYLIECTBOBATb 4ACTUWbL W Cpedd.
Pasnesabnoe cyuiecTBOBaHHe YaCTWIl M CPelbl BOBCe He O3HAUaer,
YTO OHH He MOPYT B3aMMO/eHCTBOBaThL Apyr ¢ apyroMm. HaoGoport,
MHorie Qakropel Oyayr croco0CcTBOBAaTH WM  NIPEOsiTCTBOBATH
3TOMY B3aUMOJEHCTBHIO (CKOPOCTh uacTHILl, ee zapsti, opma,
COCTOAHHE Cpeldbl U TIPOY.).

Hwmesi wactuupl M cpely, NMpo HAX M B CaMOM jJe/de MOXHG
CKas3aTb, YTO OHH e0uHbl, H NPOTUBOPE41Bbl B CO3MAHUH COOTBET-
CTBYIOLUHX (DPUIMUECKHX TNPOLECCOB.

bes Bo3gedctBUS ABHKVUIMNXCA uwacTHu B Ccpele He MO-
FyT BO3HHKHYTh BO3MYLUEHHS (BOJHBI). CaMH 4acTiilpl, ABHIrasfch
B Cpele, UCTBITBIBAIOT C ee¢ CTOPOHBl CONPOTUBACHUC; BOJHA, Bbl-
3BaHHAf YaCTHIEH, HO oTpaKeHHas OT NPeNsATCTBHA, MOXKeT B Ka-
4eCTBEe BTOPHYHOTO (haKTOpa BO3LAEHCTBOBATBH HA HAaCTHIY W T. J.

TeopHsi OTHOCHTEJNBHOCTH OOE/IHHA W HCKa3WJja HALIK Tpe-
CTABJMEHHS O MHKDOABJIEHHAX, BHIUEPKHYB Cpely W3 CBOErQ Hayu-
Loro obuxona. Yem ckopee B Haluux Teopuax OyleT B IOJHOI
Mepe BOCCTAHORJEHA cpedu ¢ ee OrPOMHBIM 3HAYEHHCM B CaMbIx
pasHooOpa3HbIX MHUKPOSIBJAEHHUSX, TeM MeHbile y Hac OCTaHercs
JKeJJaHHA Hale/dATb NPUPOAY TeM, uero B Hel HerT.

B 3akaimoueHHe 3TOro pasfesa MHe XO4eTCs TPUBECTH elle
QIMH APryMEHT, HaNpaB/EHHBI TPOTHB NPEACTABJICHHST aBTOPA
O «4acTaue-BOJAHe», 3Has O C¢IMHCTBE NPUPOJAbI 1 3HAd, UTO €2
He/Mb3sl APOOUTb Ha 3aMKHYTbLIe, B MOJHOH Mepe H30JUPOBAHHBIE
Apyr ot apyra cucrembl, M. 9. OmMebsIHOBCKHIT TTPABUIbHO OTMe-
THJ, Y4TO «..M€XKy MHKPOSfIBJICHHSMH H MAaKpOSIBJEHUAMH He Cy-
LIEeCTBYeT HetiepexoAumoil nponactu» {(ctp. 19). Yepes sceoluiue
CBA3H KaxKioe fIBJEHWe B NPUPOAe CBA3aHO ¢ Apyrumu. MmenHo
II05TOMY B MaTepHaJUCTHYeCKOH auhajeKTHKe OCODEHHO TOoAuep-
KHBAETCSI Te3HC O pPassuryu TPHPONHBIX ABJCHHH, O TOM, YTO 3TH
ABJIEHHSI He INPOCTO DOXKAAKTCHA caMu N0 cebe, OTOPBAHHO OT
CBOHX IIPE/IIIECTBEHHUKOB, a B6ITEKAIOT W3 TPeABI1YILero, pu3su-
8aKOTCA Ha OCHOBe CylUeCTBYOLHUX (opmaluii.

[Touemy ke, nmpunucbiBasg MHKpOUYacTHIAM CBepxocofble CBOji-
cTBa («HepasjedbHble, JBYeAHHbie  KOPNYCKYJ/AAPHO-BOJIHOBbIE
CBOHCTBAa»), aBTOP He clesa’ MHONBITKH NPOCAeIHTL 3a HUX pas-
BUTUEM, T. €., APYTHMH CJOBaMH, He yKa3blBaetr Ha OoJsee mpo-
cThle  (MCXOAHbIE) (OPMbI  COCYLIECTBOBAHUSI «KOPMYCKY. JSPHO-
BOJHOBBIX CBOHCTB»?

Bumecto 3TOrO, OH npeinaraer CBOHM UYHTaTedsM NOCIeA0BaTh
338 HHM B TOT «UyAecHbifi» Mmup, rje (6e3 BCAKOINl HOATOTOBKH)
MOMXKHO TNpPSMO H HENOCPE/JCTBEHHO C03epPlaTh <«YaCTHILY-BOJIHY>.
B naioxkennn M. 3. OmenbsHOBCKOro «/BYEAHHbBle KOPOYCKYJsp-
HO-BOJIHOBBIE CBOHCTBA MaTepHH» (haKTHUECKH He HMEIOT KaKoli-
JU60 MPeIbICTOPHI, OHH KakK 6viato Obl CPa3y BO3HHKAIOT, Kak
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TOJABKO Mbl B CBOEM HCC/AEAOBAHHH CTAJKHBAEMCs ¢ MOBCAEHHEM
MHKpouacTii '

HMuorna BwickasbiBaloTcsl ONTHMHCTHUYECKHE  TIPEAICOMEHUST
G TOM, uTo OJgarofaps OyPHO pPa3BUBAIOLIEHCS IKCHEPHMEHTAJb-
HOH TexXHHKe Mbl BCKOpE CYMEEM NOHATh OCHOBHGLIE 3arajKd MH-
KPOSIBJICHHH.

B nportuBoBec 3TOMY BecbMa KOMINETEHTHble JHUA, HaobOpoOT,
YBEPSIOr Hac, YTO Mbl BPSLA JH CHNOCOOHbI B CHUECTBYHIWYIO 3N0-
XYy 4TO-A160 pudu4ecKy OCMBICIUTL W MOHSTh B HA3BAHHbLIX fIBJE-
nuax. Tak, C. M. BaBusoB, MHOro pa3MblULIABIIME Had 3STHMH
ROTIPOCAMH, MNpULIes K BbiBOIY, YTO 4YeJO0BeK AOJKeH Huo.roeu-
“eCKI TICPEPOAHTBCS, YTOOB MOCTHYL 3araj04Hble sBJACHHA MHKDPO-
MHpa.

BosHukaeT BoOpoc, MOYeMy ke COBpeMeHHas TEOPHst 3alll1a
E CTO/b TPYAHO€ COCTOSIHHE, KOrja Jaxe B JaJeKo# NepCHeKTH-
Be Hac Bce ellle oxujaer OJyXlaHde BO TbMe, TaKk Kak «BHOJ0O-
[MYECKOE MNepepoXKieHHey 4eiOBeKa, OYeBHAHO, He MOXET CoBep-
LIHTBCS B OJMKaliliMe AecHTHJIETHA, a BO3MOXHO norpedyer co-
TeH TbICAY JIET.

HukTO He oTpHilaer, UTC NPUPOAHBIE SIBJIEHMSI BCe BpeMs CTa-
BAT Iepe HaMW CJOXKHble W J1aJleKo He sCHble BOTPOCHI.

Ho eciin Mbl B 101HON Mepe BOCCTAHOBHM €CTeCTBEHHble Mpa-
Ba MHPOBOH cpeibl, nepectaHeM B OyKBAAbHOM CMbICJde HALEIATb
UAaCTHIbl «BOJHOBbIMM CBOHCTBAMH», a OyieM YYHTbIBaTb, 4YTO
NP4 ABHKEHHH 4acTUl B Cpede B Hel 0043aTeAbHO BO3HHKAET
TOT WJAH HHOW BOJIHOBOH MPOLECC,— TO TEM CaMbIM MOXHO MHO-
rHe Belly ¥ ABJEHHs T[OCTAaBHTb Ha CBOe MecTo, He oOxkuias
«GHOMOMMUECKOr0 fepepoX1eHnsT» Halleil yeqoBeyecKod NpPHpPOsbL.

I

Bropoit Bonpoc, no kotopomy s xoTesn Oul 0OMEHSITbCST  MHe-
HUSIMH, H3.J107KeH aBTOpOM KHHru B riaBe «[Ipunuun naGmonae-
MOCTH M TEOPHSA OTHOCHTEIbHOCTHX.

[Ipexiae BCEro ;10JKeH OTMETHTb, YTO s NO/IEPKUBAID CJe-
JlyIolliHee BbiCKasbiBane M. 3. OMEABAHOBCKOTO: «Teopus oTno-
CHTEJIBHOCTH OTJHYAETCS OT KJACCHYECKOH (PHU3MKH He TeM, 4TO

U Sl nmpensuiky pasbsiCHeHHe aBTOPa, YTO, COMMACHO CYULECTBYIOLUEH Teo-
FHH, <KOPNYCKYMSPHO-BOJHOBbIMH CBOWCTBaMH» 06/J21aI0T H€ TOJBKO MHKpPO-
“acTHUB, HO M Mo0Gble MakpoTela. 3Ta BO3MOXHAsl CCblJKa BCe e He
ofbACHAET cyulecTaa pgena. [loICTaBdsis B COOTBeTCTBYIOUWYKW (opMyny He-
OrpaHHUYCHHbIE 3HAYCHHA TeX MJAH HHbLIX BeJMYUH, KOHEYHO, MOXHO C ¢op-
MQAbHOL CTOPOHLI 1aHHOe CBOHCTBO TNpHMICATh BCeM uacTHUAM U TeJjaM,
BKJAKOUAss Jaxe KocMHyeckne cHcTeMbl, (OJHaKo pacnpocTpaHeHHe 3TUX
CBONCTB Ha BeCcb MuUp, NPH3HAHHE TOTO, YTO BCe Tela OOJKHB 06Ja3jnath
KOPNYCKYJISIPHO-BOJTHOBBIMY CBOMCTBAMM», BCe PABHO He MOWET CHATb BO-
npoca 0 Apoucxoxcoerdy (pasBUTHI B [IPHPOIE) HA3BAHHBIX «IABY€/HHBIX
KOPMYCKYJ/fPHO-BOMHOBLIX CBOHCTBY.
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nepsas jJaer onpejdeeHne OJHOBPEMEHHOCTH, a BTOpast He Jaer
TAKOro ompejaeeHis... Heab3s coraacutecd € yTBepKAEHUEM,
Gyaro Gbl ofipeieseHHe OJAHOBPEMEHHOCTH B TEOPHH OTHOCHTE/b-
HOCTH «BoJiee €CTeCTBEHHO», HexkeJdd B KJjacCHueckod (H3HKe»
(cTp. 129).

ABTOp 1npaB, roBOpA, UTO «..HACH TEOPHH OTHOCHUTEJBHOCTH
3aTeMHEHbI PacCyKAeHUSIMH O TOM, UTO OCHOBHBIM CO/EPKaHHEM
TEOPHH OTHOCHTEJIBHOCTU SIBJSIETCS «OTHOCHTEAbHOCTB», UTO 3a-
KOHbl TEOPHH OTHOCHTEJbHOCTH BbITEKAIOT H3 «ONpEdeJeHHs OAHO-
BpemeHHocTH» (cTp. [33). OAHako K 3TOMYy Hago A0GaBUTh, UYTO
BCE TO, YTO €CTh PAUMOHANBHOIG B TEOPHH OTHOCHTEJIBHOCTH, €llle
B OOCJIbIlIEH CTeNeHH 3aTEMHEHO ee PACCYXKAECHUSIMH O «MpocTpaH-
CTBE—BDEMEHH».

B 3tom nyHkte M. 2. OMeAbSHOBCKHI HE KPHTHKYeT TEOPHIO
OTHOCHTE/IbHOCTH, Hao60POT, OH YTBepiK1aer: «BckpbiTasi Teophel
OTHOCUTENbHOCTH HEepa3pbiBHAST CBA3b NPOCTPAHCTBA M BPEMEHH
npUBesia K «KPamoOJbHBIM», C TOYKH 3PEHHsI CTapodl (PH3HKH, BbI-
BOZAM O 3@BHCHMOCTH PUTMa 4YacoB OT COCTOAHHS ABHXKEHMH,
Macchbl OT CKOPOCTH, O B3aHMO3aBUCHMOCTH MeXAy Maccoii H
IHeprueil; BCe 3TH BBIBOJbLI MOATBEPK/AEHbI OMBITOM» (crp. 132).

CcbliIka Ha OMbIT 37eCh TaKxkKe HYyXKAAeTcsi B TOl MONpaskKe,
0 KOTOpo# TroBopH.Jochk BblLe. Hac mosken wHHTepecoBaTh He
1016KO caM roablit onblt (haKT), a 10 BaxHellee o6CTOATEIb-
CTBO KQK, C KGKOI CTODPOHBI, B €6A31 ¢ KaKHMY dpyumu 3KClie-
PHUMEHTAMHM Mbl /JO/DKHBI pacCMaTpHBaTb H TO.KOBATbH JaHHblIi
OIBIT.

C sTol TOUKH 3peHHs, onblT MaiikelbcoHa He MOKET ABJSTb-
cA TOH GesynpeuHor OCHOBOMH, Ha KOTOPOI BLIPOCIO BCe 3laHue
COBPEMEHHOH TEOPHUH OTHOCHTENBHOCTH,

HanomuHao aBTOpy 0 TOM, 4TO HHUKeM He ONpOBEpPrHyTb¢
onbitel Canbaka, [loranu, Maiikeapcona u '35 B NOJHOM CMblC-
Je npoTtusopedat onbitaM Malike1bCOHa W TeM cambiM OpocatoT
3J0BELIYI0 TeHb Ha [0OCTYJAT TEOPHH OTHOCHTesabHocTH 06 abco-
AIOTHOL CKOPOCTH CBETA.

Mens, xcraTv, yaMBasieT, 4TO aBTOP KHHTH, Kak (ujocod.
nO-BHAHMOMY, JI€TKO BOCHDHHSAI CYWECTBYIOWYIO TOYKY 3PeHHs
0 npedeabHO CKOPOCTH B MPHPOAE, He 3al0I03DHB 3]1eCh SBHO-
I'0 OrpaHHYeHHs [MPHPOAHBIX BO3MOXKHOCTEH, OCOGEHHO YUYHMThIBAS
Te€ ONBITHI, KOTOPbIE AAIOT Pe3y/bTaThl, NPOTHBOMOJIONKHbBIE Oflbl-
Tam MailikeabcoHa.

Mnue Takme HenoHsrHO, nouemy M. D. OMeabsHOBCKHIT He
TIOCTaBHJI B CBOEH KHure y4eHue DHHIITeiHa O NPOCTpaHCTBe H
BpeMeHH Ha TO MeCTO, KOTOpOe eMy B JAeliCTBHTENbHOCTH [pHU-
HaJJeXKUT,
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st roro, yto0ul OblIO SCHO O YeM HACT peub, st MNPHBELy
HEKOTOPBiE BLLAEPXKKM U3 onybGauxoBanHoit crareu f. A. Cmopo-
AuHCcKoro (cM. «lIpupoaa», 1956, Ne 6).

Otmeyass 3HaueHue DifHIUTEHHAa B PasBUTHM (PU3HKHM, Ha3BaH-
ublii aBrop nuwer: «Bnepswie co spemedn Hbiotona ¢usnk noa-
BePr aHaJ/JHu3y camble OCHOBHBIE MOHATHH INPOCTPAHCTBA W Bpe-
MEHM...», H JdaJbliue; «DHHUITeH IepBEIl NOHAJA, UYTO MPOCTPaH-
CTBO M BpeMsl eIdHBl U YTO OHH rJYOOKO CBsizaHbl ¢ MaTepueil H
ee JABUKEHHEM».

Mrtak, BBIXOAHT, uyTo Mex1y HeloToHOoM u JHHIITE[IHOM NOY-
TH Ha TPOTSXKEHHU TPEXCOT JIeT HUKTO U HUKAK He NOJAHHMAJ] BO-
Ipoca O CBSI3M MeX1y ABHXKYIICHCS MaTepUeH, MpPOCTPaHCTBOM H
EpEMEeHeM.

Koneuyno, cam ODiiHwTeliH, B CHJIy CBOEro MHUPOBO33PEHHS,
MOl HE HHTEPECOBATHCHA TEM, YTO 3a HECKOJIbKO AECATKOB .1€T 10
BO3HUKHOBEHHS ero Teopuyu O, JHreabc oTBepr pasiedbHble N
SKOObl HHUEM He CBsA3aHHble TOHSATHS TPOCTPAHCTBA, BPEMEHH H
MATEpHH, [POBO3IVIACHB TE3HC, YTO NMPOCTPAHCTBO M BpeMd CYThb
(hopMbl CVIIECTBOBAHUA JABHIKYINECHCS MaTepHH.

Ho ecin o6 31OM He Mor ujd He XOTes 3HATh DUHLUTEHH, TO
Mbl O0sI3aHbl CTaBHTb BOMPOC WHAYe: UYTO HOBOTO H HOJE3HOro
BHEC DHHIUTEHH B IIOHATHS MPOCTPAHCTBA, BPEMEHM H MaTepuu
MO CPaBHEHHIO C TOJKOBAHHeM Ha3BaHHBIX Karteropuil ouaiekrtu-
weckum marepuaauzmom (a He no cpasHeduio ¢ Heiotonom)? U
€CJH 3TO HOBOE€ eCTb, TQ KaK OHO YBsI3bIBA€TCH C Y4YeHHEM MapK-
CHCTCKOH nHaleKTHKU? B yem wumenno DfHmredin paszsuar u
yeaybua npeacTtaBieHHss DHrelbca O BPEMEHHW H [(IPOCTpaHCTBE?

Jlerko BHAeTb, YTO B 3ITOM Bonpoce ¢urypa DiiHwTeliHa B
OJAHOH Mepe 3aTMK/Ia CKPOMHOro JHreabca, MOCKOJbKYy JiiH-
wreiin sKoObl nepssul nocae HbploTOHa MOCTaBHA U paspelind
BOIIPOC O CBA3H NPOCTPAHCTBA, BPEMEHH W MaTepHH.

B xouue csoeit craten f. A. Cmopoaunckuii numer: «C 1no-
SBJIEHUEM M DA3BUTHEM TEOPUHM OTHOCUTEAbHOCTH IDHHLUTelHa ¢u-
3UKa OoTOpocH./a cyllecTsoBabilide 1o XX Beka MeraH3nuecKue
[IpEACTaBJACHHA © NPOCTpaHCcTBe W BpeMeHH. TeopHsi oTHocHTe/Ib-
HOCTH BHOBb TNOITBEPAM/A BbIBOAbI JHAJCKTHYECKOrO MaTepHa-
JU3Ma O MPOCTpaHCTBE M BpeMeHM Kak (opMax CyulecTBOBAHHSA
MaTepUH».

Herpyano sametuTs Bech 3K/IeKTHUECKHH cyMOYp 3Toli (hpasbl.

Ho XX Bexa (r. e. nocae pabor Duredpca) oka3biBaeTcs Bce
ellle CYyLIeCTBOBATH MeTa(H3HUECKHe [peICTaBIeHHs O NMpoCTpali-
CTBE H Bpemelid, HO TEOPHS OTHOCUTEJbHOCTH T€M He MeHee M01-
iBepAHJa BbIBOAbl AHAJEKTHYECKOrO MaTepHaJu3Ma, KOTOPOro jo
XX Beka Kak Oyaro OBl €llle He CVILECTBOBAJIO.

[Touemy e B nauteii nayunofi nevaru, TpakTyiouleii Bonpockl
TEOPHH OTHOCHTEJILHOCTH, CTOJIb YacTo MOBTOPAIOTCA  110106HOCO
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pofia sanucu? Mpe Aymaercs, 4To 3TO MPOUCXOAHT MOTOMY, UTO
HAIIH HCC/e]oBaTead B3siid Ha cebsa HeGJgaroJapHblH TPYA «aua-
JEKTHYECKH» O6O0CHOBATb TEOPHI0 IDHHIUTelHA,

MOXHO NOBTOPHTB, UTO B 3TOl TEOPUHM eCTh HEKOTOpble pa-
LMOHA/bHble 3ePHA, HO OHK He SBISIOTCH cneyugukotl HazpaHHoOll
reopun (cM. Opouwropy Ne 3); uto Kacaerca ee 0coDblx ueprt
(npenedbHast 1 aGCOMIOTHAsT CKOPOCTb CBeTd, HHOH PHTM Bpeme-
HH B JABHXKYLLUXC CHCTeMax), 3a KOTODble OHa TpH3HaHa ceid-
yac «BeJauyaililell TeopHell COBPEMEHHOCTH», TO 3TH uYepPThl BOBCE
H He TpebyloTcs A8 TOro, uTOOBl OOBLACHHTL T€ ABJEHHS, DAAH
KOTOpBIX OHHM GBLIH BBIABUHYTHI DHHITEHHOM.

HMmenno nostomy Gecno/ie3Ho TpaTHTb YCH/JAHS H 3aHHMAaThCsA
17ayKOOGpa3HLIMH M3bICKAHHSIMHM, BTACKUBas TeopHIo JDiiHuITeliHa
B «AHaNEKTHKY».

Kak M, 3. OMeabsIHCBCKHH OTHOCHTCST K pa3bHpaeMoMy 31eCh
BOTIpOCY ?

OH nuuer: «I 19 KAaccHYECKOH (DH3MKH MPOCTPAHCTBO M BPC-
MS, 1O CyTH Jesa, ObLIM CAMOCTOSITeNbHbIMU CYLIHOCTAMH; B 3a-
KOHAX K/JIaCCHYECKOH MEexaHHKH MPOCTPAHCTBEHHBIE M BPEMEHHBIC
MOHSITHSI BHICTYNAJH KaK He CBSI3aHHbIE JPYr ¢ APyroM» (crp. 132).

[To3BosHTEeNLHO CIPOCHTBL, AJS1 KAKOLU KJACCHUECKOH MexahH-
ku? Jlo pabGor Jureapca uau nocie? Koneuno, OHreapc He Gplil
(PU3HKOM, HO HeyxKeau ero (GUI0CO(GCKHE B3IJIs/bl HA TAKHE BaXK-
HelillMe KaTeropvu, KakK MaTepus, NPOCTPAHCTBO M BpeMsd, He
BHECIH HHYero HOBOTO B MexaBHKy HploTona, W $IKOGLI TOIbKO
DinmTeliH «MepBbii NOHAA, YTO MPOCTPAHCTBO U BpeMs... CBs3a-
Hbl C MatepHel H ee JABHXKEHHEM»?

B 3akaioueHHe 3TOrc BOMPOCA HE/Ib3sA He OTMETHTb, YTO MHO-
IHX YBJEKAT pACYETHble BO3MOMCHOCTH TEOPHH OTHOCHTEALHOCTIL.

JlelicTBUTE/BHO, HHKTO He MOXeT yMaJUTh 3THX JIOCTHXKEeHHIL,
1O BONPOC 3aK/Aouaercss B CJAEAYIOWEM: HACKOJIbKO TeopeTude-
CKQ4 WHTEPNPETAlMs COBPeMeHHBIX pacueTHbIXx (OPMVJI, Kak B
06J1aCTH TEOPHH OTHOCHTEIBHOCTH, TaK H B 00JACTH KBAHTOBOMH
MEXaHUKH, COOTBETCTBYIOT WUCTUHHbIM (DUBLYCCKUM COOTHOUICHHAM
B npupoae?

Celiyac NpWHSATO CYUTATh, UTO «...0JIEeCTSIIHE TOATBEPIKACHHS
KBAaHTOBOH MeXaHHKH B 06JacTH ee IPUMEHHMOCTH SIBJSIOTCS
JOKa3aTe/JbCTBOM He TOJIbKO MPAaBHJIBHOCTH MaTeMaTHYecKoro all-
napara, HO M UPaBHIBHOCTH ero (H3HYECKOrO TOJAKOBAIIHSA»
(B. A. Dok).

Onnako H paHblie GBUIH [PHMEPbI, KOrjda MNPaBHAbHBIC [0
PACYETHLIM BO3MOKHOCTAM MaTeMaTHYeCKHe COOTHOLIEHHS BouiTe-
KaJli M3 NpeBPaTHOro NpeACTaBjieHHsi aBTOPOB O TPUPOJHBIX sB-
JgeHusx (paborel Pypre u Kapwo, ocnoBaHrble Ha Hiee Ter.io-
poaa).

66 ’



Bricka3wiBaeTcsr omacelue, UTo ecJd MBI [OABEPrHeM cylie-
CTBEHHOH pEBH3HH COBPEMEHHble NpeACTaB/JIeHHs! KBaHTOBON Me-
XaHHKH M TEOPHU OTHOCHTENBHOCTH, TO BMECTe C 3THM Mbl JIH-
MM ce6si U MX pacueTHOro amnaparay.

A10 onaceHHe He sBJsieTCss 00OCHOBaHHbIM. B KomewHom pe-
3yJbTaTe MaTeMaTHYECKHH ammnapaT BO3HHK H3 KeJIaHHs HCcJe-
AOBaTejieff OXBATHTH COOTBETCTBYIOUIMMU (opMmyaMy (3aBHCH-
MocTsiMH) HaOmonaemble ¢axkrel. Ho tak Kak 3TH (pakThl He Obl-
JIH BOCNIPHHSITH B I10JJHOM COOTBETCTBHH C HX (PU3UUCCKOL cyHl-
HOCTbIO, TO ¥ CaMH MaTeMaTH4eCKHe COOTHOUICHHS TAKXKe He Mo-
JAYYUIM JOCTATOUHOR ¢pusutecKorl ACHOCTH, XOTS TyTeM BBEAeHHA
Pa3/MUHBIX MOJAYIMIIHPUYECKHX KOI(P(MHLUUEHTOB, «IlepPEHOPMHUPO-
BOK», «3afpeToB» M IPOY. 3TH COOTHOLICHUS YAaJ0Ch MPHMEHHTD
B JOBOJIBHO LIMPOKOH pAacueTHOH 00/acTH,

Kaxercst GeccnopHbIM, uto ecu Obl TEOPHS MOJIYyUMJa HaLe-
Hy1O usuueckyro onopy (a AJsi ITOTO HaJo -HaHTH (DH3HYECKH
ONpaBJaHHOE TOAKOBQHUE CYUIECTBYIOLUIUX (paKTOB), TO MareMa-
THUECKHe COOTHOWeHUs Oe3ycaoBHO npuobpenu Obl  60JbILYIO
YETKOCTb, H HMX pacueTHble BO3MOMKHOCTH OKasdajdnch Obl Gogee
ILUPOKHMH H TOUHBIMH.

Takum o6pazom, He cjaenyer, onupasch Ha Oosiee HJIN MeHee
MPHUrodHble AJAf pacueroB (OPMYJabl, 3alMIaTh AAJACKO HE CO-
BEDIUEHHYIO, @ B HeKOTOPHIX NMYHKTaX M BIOJHE JIOXHYIO TEOPHIO.

Haobopor, Hano sbinpasuTs TeopHiO M Ha OCHOBAHHH 3TOTO
MOJIYUHTb ropasjfo GoJee NeHHble i Ja/eKo HAylide pacueTHble
BO3MOMHOCTH.

11 '

Cyuras, 4To nO BONPOCAM KBAHTOBOW MEeXaHHKH H TEOPHH OT-
HOCHTE/IbHOCTH HeOOXOAMM CaMbli IHMPOKHH oOMeH MHEHUSMH H
YTO 3Jech He c/enyer IpeHedperaTs B3TJASIaMH «HHAKOMBICS-
mux», g npomwy M. 3. OMeabsTHOBCKOTO O3HAKOMHTHCH C MOHMH
OpoulopaMH ¥ MOABEPrHYTb UX KPUTHKe, KOTOPYK OHH, MO €ro
MHEHHIO, 3aCJyXXHBaIOT.

Yuras mon OpoOLUIOPL!, OH AOVIXKEH YBHAEThb, UTO s NMpPH3BIBAIO
«pasBHBaTb OoraTtble HIAeH TMNpexkHell GU3UKKU», CUATAIO, YTO
«KJaccHYecKasa (u3HKa Aagaexko cebsi He Hvcuepnanar», 4to, 1O CY-
IUECTBY, HHKAKOro KpH3HCa B KJACCHYECKOH TEOpHUH B KOHIe
NPOLLIOrO CTONETHS He ObIIO W T. 1.

3T0 NPAMO MPOTHBOPEUUT YOEXAECHHIM aBTOPA, YTO «..TEOPHs
JIBHIXKEHHSI TeJ W sIBJI€HMH aToOMHOro maciurafa... nocraBu1a cra-
Py, TaK Has3blBa€Myl0 KJACCHUECKYI0 (H3HKY B TYIHK..»
(cTp. 8), uTO «..ONLIT H KBAHTOBAsi TEOPHsS NOKA3a/]H HenpHMe-
HHMOCTb K 06.7aCTH MHKPOSIBAEHHMIT TNpeICTaBJeHdfi KjaaccHue-
CKOH MexXaHHKH O KOPNyCKy.de H ee <CoCTofHHu» (cTp. 199)
U [pov.
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Jlaa toro, utoObl MOH BbICKa3blBaHHS OLIAHM MPaBH/IbHO TOH-
Thl, f XOUy 0OCOD0 OTMETHTL OAHO OOCTOATENBCTBO, KOTOPOE, Kak
MHe KaxKercsl, 3acJyKHBaer IO/KHOTO BHUMAHHSL.

Jeno B ToM, uTo Hayka, H3yyamwllas Tnpupory, O0e3yCaA0BHO
JOJKHA ObITh TAaKOH :Ke eOUHOL, KAk W cama IpHpoja.

3TO BOBCE HE HCKJAOYAeT BO3IMOXKHOCTH U LesiecoofpasHocTi
onpeaeaeHHol KaaccUHKAUHUN PasJHUHbIX KAYECTBEHHBIX CTOPOH
u MacwTaboB TPHPOAHBIX ABJICHUH.

Tax, nanpmmep, ABH)KEHHe M CBOHCTBA KpPYDHBIX (MaKpOCKO-
MUYECKHX) TeJ Mbi OTHOCHM K TaK HA3bIBAeMOH «KJIACCHYeCKO!l
MeXaHHKe», a JIBUXKEeHWEe M CBOHCTBA MHKPOOODBEKTOB K «KBAHTO-
BOH MexaHHKe». Bce 3TO He TOJBKO AOMYCTHMO, HO jdaxe HeoOl-
XOIUMO st TIPABUJIBHOTO, CHCTEMATHUECKOro M YIy6/eHHOro
H3YYEHHS NPUPOLHBIX SIBJAEHHH.

Bmecre ¢ Tem 3710 He NPOTHBOPEUHT TE3HCY, UTO e0uHAd TIPH-
poaa JoJ:KHa HailTH cBoe otobpakeHue B eOunol nayke. B Ka-
KOM CMbIcje? A B TOM, 4TO KaKOBbl Obl HH ObLIH «pa3je/bl» Ha-
HIMX HAyYHBIX 3HaHHH, BCe OHH J0JIKHbl ObITb C843aHbL APYT ¢
JAPYroM, NOTOMY 4TO SIBISIOTCH UACTAMH eQUHO20 141020, Ha3bl-
BaeMoro npHpPoIoi.

HMMeHHo B CBSI3W ¢ 3TuM BO3HUKAET CJACIVIOHIMI BaKHBIH BO-
MPOC: MOXKHO /M, CKa)KeM, CUHTaTb, YTO, HU3ydas MOBeAeHHE MH-
KPOYaCTHIL, Mbl B KaKOH-TO CTeneHd J0JHBI BCTPETHTbCH 3/16Ch
¢ ofpa3aMu KJIacCHYecKoil TeopHH WJIH, HaoOOpPOT, B HOBOH{ s
Hac obJacTH Hac OYAYT 0XKHUIAATh COBCPULEHHO HOBble TOHATHS H
0obpa3sbl, KOTOPHIX HET M He MoxKeT OblTh B cihepe Makpomupar

Kak orserurs na 3tor ponpoc? CoBpeMeHHast TEOPHsl BHOOJHe
KaTeropHYecKH yTBep:Klaer, 4To B o6JaCTH MUKPOSIBAeHHH Oec-
CMOPHO CYLLECTBYIOT TakHe 0cOOeHHOCTH, KOTOPbIX HeJb3s Hal.lo-
Jate B 006JaCTH MAKPOABJAEHHH (Haupumep, npepbiBHOe JIBHXKe-
HHe, «TOPIHH» 3HEPTHH, «BOIHOBble CBOMCTBA» YACTHIL W npod.)’.

Kax xe B aeficrButenpHocTd obcrout geno? [lo-sHiumomy,
GHO 3aKJI04aeTcsi B CJeLyIOHIeM:

. Ilepexoast or M3yueHusi OAHUX ABTEHHH K APYrUM (CKaxkeM
OT MAKPOCKOTMHYECKHX K MHKPOCKOMHYECKHM), Mbl pasymeercs
JAOJIKHBl BCTPETHTLCSI ¢ HOBBIMH KAYECTBCHMBIMIL TIPOSIBIEHUAMH
NPUPOAbI.

OpHako HOBble KayecTBa He eCThb AGCOAIOTHbLe KauecTsa, KO-
TOpBIE HHKaK M HHUeM He CBA3aHbl C NPeIblAVUIMMH o0paszaMH.

I [IpuanaBast KBaHT OeHCTBHSL /I «MMPOBOH nOCTOAHHOM», coBpeMeHHas
TeopHst (PAKTHYECKH 3aKOHbI MHKPOSBIIEHH{l PAcnpoOCTPaHAET M HA MAKPOMHP.
2710 BeZeT K ABHOH HeCOrJacoBaHHOCTH B TOM CMBICJIE, YTO, ¢ O1HO# CTOPO-
Hbl, TeOPHS T'OBOPHT O HENPHMHPHMBIX NPOTHBOPEUHSEX MCHKAY MHKDO- H Ma-
KPOSIBACHHSAMY, C Jpyroii CTOPOHBl, OKa3blBAETCH, UYTO HA3BAHHbE ABJEHHS
OTJIMYATCH APYr OT APYTa TOABKO KO.u4ecT8erHo (cM. Gpounopy Ne 2).

68



Hosrle kKauecTRa POKAAIOTCS B NMOPAJAKe pas’suTus, B nopsiixe
KpUTU4ecKoe0 HAKOMJIeHUR KOJWYeCTBEHHBIX I[PHU3HAKOB B IIpele-
Jax NpeXHHX KadecTB, CJ€I0BaTe/1bHO, HHKAaKOe HOB0e HEb3A
paccMaTpHBAaTb B OTPbIBE OT CTQPO20, NMOTOMY UTO MEX1y HUMH
HMEeTCH OpranudecKasi M NpeeMCTBeHHAs CBS3b.

Orcioa MOXHO caefaTb BBLIBOA, UTO HeACHble M I0poH 3ara-
/JOUHBble 00pa3bl MHKDPOSIBJIEHHH Mbi J0/I2KHbI PACKPBIBATH HE B MO-
PRIKE NPAMOZ0 WTYPMA ITAX «3aTal0K», a NYTEM YCTAHOBJEHHSH
UX 843U C H3BECTHBIMH HAM fBJEHHAMH, T. €. B MOPHAJIKE MMOUCKOS
UIHPOKOIt H (HU3HYECKOIl MPeeMCTBEHHOCTH MeEXAY «KBaHTOBOM»
H «KJaCCHUeCKOH» MexaHHKaMH '.

2. B xauectBe uCXOOHbIX TYHKTOB, KOTOPBIMH sI DPYKOBOJ-
CTBOBAJCA B CBOHX MOHCKaxX, s BbiOpa/a CiAedyIOIHe MOJ0KEeHHS
JAMAJIEKTHYECKOIO MarepHa.iusMa:

a) «llenTpasibHBIM NYHKTOM JHAa/JeKTHUECKOrO TOHHMaHUHA
NPHPOAL! ABJSETCH NPH3HAHHE TOW HCTHHLI, 4TO ..[1POTHBOMOJOXK-
HOCTU M PAasjHuMsl, XOTS H CYLLECTBYIOT B MPHPOAe, HO HMeIOT
TOJIBKO OTHOCUTEAbHOE 3HaueHue..» 2 (KypCHB MOH);

6) «..uMeercs OecKOHeuHBIll psij APYTHMX Belleifl M IIpOLeccoB
[PHPO/bI, MO3BOJSIOUIMX HAM 3aM00JHUTH DS OT MeTeopHra A0
Te/MOBEKa H VKa3aTb KaxkKAoMy 4Y/eHy pAda cBoe MeCTo B CHCTeMe
IPUPOABI H TaKUM 0o0pasoM nNO3HATL HX» 3.

Ecan nocsenoBareibHo W HACTOHYMBO WCKATh J€iCTBHTEIBHO-
ro (pu3u4ecKo20 COOTBETCTBHA MEKAY MHKDPO- H MAaKpOsB/IEHHS-
MM, TO «3arajoyHoCTb» -WJIH, KakK roBopusa bop, «uppaumonalb-
HOCTb» MHOTHUX MHKPOSIBJEHHH, No CYyUIeCTBY, OTHAaLaer.

KoHeuHo, npa u3ydeHHu HOBBIX sIBIeHHMI Mbl He MOXKEM H He
JIOJDKHBL HAJeAThCH, YTO Npupoia OyleT CUMCTeMaTHUeCKH NnosTo-
PATHCA, He BBIXOAS U3 KPYra KakKHX-TO BecbMd OFPaHMYEHHBIX
roxdecrs. Koweuno, 3to He Tak. Ho 3Haf, uto B npupone Bce
S(BJIGHUST TaK WJIM HHAye CBS3aHbl APYr C APYrOM, 4TO HOBEIE Ka-
YeCTBA B Hell MOABASIOTCH B NMOP#JAKe PA3BUTHH, a He B BHAe
KQTAKAU3SMO8, KOTOPBIM HHYero He NpeallleCTBYeT H Y KOTOPBIX HeT
IIHKAKOJ 3BOIOIMOHHON MMOATOTOBKH,~— 3Hast BCe 3TO, He CJenyer.
10-MO€MY, OTPELIATLCA OT KJAACCHYECKHX 3aKOHOMEPHOCTelr u He
HCKaTh HX CBSi3ell C 3aKOHOMEPHOCTSIMH MHKPOSIBJIEHUI.

3. ABTOp KHUTH OTMeUder, uTo «..VHHBEPCAIH3AHHUsA 3aKOHOB
KJaCcCHYeCKOH MeXaHHKH, TepeHeceHde TMOHSITAR W TOJOKeHHI
KJIaCcCHYeCKOl (PU3UKM 3a MOpeae/ibl X TPUMEHHUMOCTH — 3TO Me-
XaHHYECKUH jJ1eTepMHHH3M B (H3uKe» (ctp. 198). Ho Bomnpoc, ko-
TOPBLIT 4 CTABJAK B CBOUX OpOINOpax, BOBCE He 3aK.JII0YAETCH B

E'O 3HAueHUW W POJH CYNIECTBYIOULETO <«MPHHILHNA COOTBETCTBHA» CM.
Opowropsl 1o 2.

2@, Iureanc, Antu-Hropuar, 1948, ctp. 14.

3®. Bureabc, Juanekruka npuponsl, 1948, crp. 187,
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TOM, 4TOOBI, CKAXKEM, 3aKOHbI, MO KOTOPHIM XKHUBET HeopeaHiue-
CKast TIPHPO/A, «BbIBECTH 3@ TIPEJeabl X NPUMEHHMOCTH» H B [O.1-
HO#l Mepe (MexaHHYeCKH) NPUMEHUTh WX, HalpuUMep, K XKHBOTHO-
/My LapCTBY M, B YaCTHOCTH, K uesoBeKy. Bompoc 3akniouaercs B
TOM, 4TO 4e/0BEK, KaK BBICLIHH [peICTaBHTedb OPraHHYeCKOl
NPHPOJIBI, HECMOTPA Ha BCIO CJOXKHOCTD €r0 (PH3HYECKHX U JAYyXOB-
HBIX KauecTB, TeM He MeHee He TOJAbKO CBA33aH CO BCeM OpeaHu-
yeckum MHPOM (B CMBICJIE CBOEIO MPOUCXOXKIEHHA), HO OH Impe-
E¢MCTBEHHO, uepe3 neppuuHbie OPraHHuecKHe 3apOoXK/JeHHA, CBA3AH
Il C HEeOP2aHUUECKUM MHUPOM.

liMeHHO mMo3TOMY, »Kelas H3YYHTh UeJOBEKa BO BCeill ero
CJAOMHOCTH, Mbi He JOMKHBI €r0 pacCMaTPHBaTh TOJBKO KAK Ta-
08020, @ O0A3aHB OXBATUTHL BCIO Ty 80CXO0AL4YI0 JECTHHLY, TI0
KOTOPO#t OT OAHOH CTylNeHbKH K APYrod LL10 pA38uTUe 4e]IOBEKa.

[Touemy :ke, cnpaluusaercs, Mbl NpeHeOperaeM 3THM BCe0O-
IIAM TE3HCOM pa3suTus, KOTAa CTapaeMcs siBJeHHs MHKPOMHPA
peuniaTh KQK TaKO8ble, He YCTAHABJAMBASs HX IPOUCXOKACHHS H
cBsizelt ¢ 6osee MPOCTLIMH M H3BECTHBIMH Ham SIBAGHHAMH? |

4. M. 3. OmenbsHOBCKHIT yTBepxkaaer: «Kpautosas mexanu-
Ka cAenaja HOBBIH Iar 1o MYTH MO3HAHUS SIBACHHH U 3aKOHO-
MepHoCTelt npuponabl. HoBoe, 4To BHeCJa B 3TOT BONPOC KBAHTO-
Bas MeXaHHKa, MpeanoJaraer [pU3HAHHe TOTO, YTO JBHKEHHe
NpepLIBHO (M BMECTe HenpephiBHO), YTO MaTepHs HenpepbiBHa (M
smecte TipepbiBHa)» (ctp. 210).

MoOXHO /K COTIacHTBCs C TeM, 9YTO 3THX TPOTHBOPEUHUBBIX
CBOHCTB MaTepuu 808ce W abcO.OTHO He BeTpeuaercs B 06JacTH
MakposiBAenuii??2. JlaBalite BO3bMeM BaJd M HayHeM ero ¢ To-
MOUIBIO MOTOPA MPHBOAWTL B JBHXKEHHE, HOCTCHEHHO HapaluHBas
yucao o6opoToB. Fl3pecTHO, YTO Korjga 4HCI0 OBOPOTOB Baja COB-
najger ¢ 4YUcJAoM ero cof6CTBEHHbIX KoJsieOaHWi, TO fOBe/leHHe Ba-
Ja pe3Ko H3MeHHTCH, OH HadHeT CHJBHO BHOpHpOBaThL, coTpsAcas
(hyHaaMeHT ¥ OKPyXKalollHe ero npegMeTsl,

I 3pecs yMeCcTHO HANOMHHUThL BbicKasbiBanue B. M. Jlennna, xotopsiii, ro-
BOPSl 0 Mepexoje OT He3HaHMs K NO3HAHWIO, 0CO00 TNOMYEPKHBAJN HMEI0 Paz-
pHTHS. «Pa3puTHe,— nucan oH,— Kak Obl NMOBTOpsOLlee NMPOHI1EHHbIE yikKe CTy-
NeHH, HO TNIOBTOpAIOULee UX HHaue, Ha O6oJee BbLICOKOH 0ase («OoTpHLAHHe OT-
DHIAHHA»), pa3BUTHe, TaK CKa3aTh, MO COKMPANH, a He MO NPAMOH JHHUM..»
(Cou., T. 21, ctp. 38, cratba «Kapa Mapkc»).

OTo B MoJHOH Mepe NPOTHBOPEUHT B3IVISIAAM,  YTO «..KOPHeH HOBHIX TIO-
HRTHH HeT B npeJcTaBleHHaX KJaaccHueckoil ¢usuku» (A, ®. Hodde), uro
«..FHNOTE3a KBAHTOB pCLIMTEJNbHBIM 00pa3soM NPOTHBOPEYHT BCeMY AyXY
knaccyueckot ¢usuku» (3. B. Illnoabckuit) w npou. C auamekTHuecKoi
TOUKH 3DEHHST He MOXKeT ObiTb TAKOrO «peLMTEe/ILHOTO» paspbiBa  Mekay
«CTapofi» M «HOBOH» (H3HKOM, KOTODHIH $SKOObl BBITEKAeT H3 COBpPeMeHHOIl
HAYKH.

2 Ha crtp. 198 amrtop nuumer, uto B O6JaCTH MexaHHUECKHUX SBJIEHHI
«..MATEPHA B OCHOBe CBOEH TOJIbKO TNpepbiBHA.., a I1BHKeHHE, H3IMcHEHWe B
KOHEYHOM HTOTe TOJbKO HelpephIBHO>.
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[Tepeiina, oaHako, uepes KpUTHYECKHe yucita 0OOPOTOB, Bl
CHOBa MOXKET MOCTe/leHHO HapaluHBaTh CBOK CKOPOCTb A0 Ha-
CTYNJIEHHA CJIEAYIOLLero mnepuoda BUOpamuil w T. A.

Urto Mbl 3mech Habmojgaem? Ha done wenpepvisrozo pasbi-
TUA IBHXKEHHS BaJ B KakHe-To OTOe./ibHble MOMEHTHI BPEMEHH [10-
JgyyaeT KakK Obl HOBBIH BHI JABHXKEHUS, KOTOPbIH HasblBaercs pe-
SOHAHCHBIM.

[IpuueM BO3HMKHOBEHHe 3TOrO IBHXKEHHS SIBAAECTCS He MOCTO-
SIHHBLIM, a NPepbi8HbiM, OHO HUMEeT CBOH 3aKOHbl PasBHUTHS H Xa-
paKTepU3yeTcss CBOHM «MEeXaHHUECKUM CIIEeKTPOM».

Koneuno, MOXXHO ¢ npeHeOpexkeHHeM OTHECTHCb K 3TOH «BY.Jlb-
rapHofly MeXanHyecKoll MOJZeJH, HO CYLIECTBO JeJa, MO-BHAHMO-
MY, 3aK/HOUaeTcss B TOM, 4TO U B 06.1aCTH MHKPOSIB/JeHUIi, B MPHH-
1MMe, MOXeT OCYILeCTBJAATHCS NOAOOHOI0 poaa COB0KYNHOCTb 1pe-
PBIBHBIX H HeMpPepLIBHbIX ABHMEHHH.

C 3Toif TOUKH 3peHHs, BCe OTOCAbHble CneKTpaJibHble JHHHH,
H3/ayuaeMble BO3OYXKIEHHBIMH UYaCTHLUAMH, SIBJSIOTCS CJAeACTBHEM
pPe30HaHcHbLx KomebaHui 3Tux uactuy (cM. 6pounopy Ne 2). Ho
pe3oHaHCHble KOoAeGaHUsT He BO3HHMKAIOT camMu CoboH, 6e3 Kakol-
AH6O Ope1BapUTeNbHON MOArOTOBKH. OHH 1al0T «BCHBILIKU» Ha
(boHe HenpepuisHO YBEIMUHBAIOLUIMXCH WK  HenpepbleHO YMEHb-
WIaoIIUXCS KovieGaHHi, KOTOPbIX MLl He 3aMeyaeM BCJeJCTBHe
MaJsioll 4yBCTBUTETbHOCTH CYHIECTBYIOWHUX NpHOOPOB !.

Kakoit ke BbIBOA MOKHO CAedaTb M3 CONOCTaBJeHUs Halleil
MeXaHHUECKOH MOJAETH ¢ aTOMHBIMH SIBJIEHHSIMU?

BbiBoj HanpaluuBaeTcs TOT, YTO, HMes JEJ0 C HEeNOHATHBIMH
JJIS1 Hac SIBJACHHAMH B o0J1acTH KaKHX-1U00 «BBICOKHX ctep», He
clenyer mpenebperaTb HalMMK oObIYHBIMH 3HAHHAMH. HaoGoport,
cJaefysl Te3HCy O BCeOOLUMX CBSI3SIX B NPHUPOIE, HAJLO HACTOHUHBG
H TepNeJnBO HCKaThb COOTBETCTBYIOIIMX AHAJOTHH.

5. Ho uro e nenaTs, ecin 3TUX aHaJoOrdii He yjaacrest
nafiru?

Torna HyKHO CUHTATb, YTO Mbl OTKPBLII CJAMIIKOM dJaaekuti
OT HalUIUX MpeacTaBJ/eHuil ¢daKT, HO UTO MPHIET BPEMs, KOria,
ONUpasCh Ha 603POCHALE 3HAHHA, MBI CYMEEM H 3TOT HENOHSATHBII
cefiyac QakT BK/IIOYHMTb B 0OWYrO cuCTemy HaLIMX 3HaHMIlL

Cnenyer au 3anpeuats Kakde Obl TO HHU Obl1o TMONBITKH, HAa-
lpapJjeHdbie Ha oObsCHCHHE Ha3BaHHOIO (akTa B «j100», T. e. 6e3

' B MexaniHyeckoii MoaedH Mbl MoxeM HaGJdI03aTh HALly «HEYYBCTBH-
TCABHOCTb» K OOGLIMHLIM (Hepe3oHaHCHBIM) KoJdeBanuam. Ecam Ban  Oyner
BPaILATLCA, HAMPHMEP, B fIOABAJbHOM [IOMELEHUII, TO, HAXOAACh B TOM e
371aHWM, MBI MOXeM J1a)Ke He [0A03PeBaTh O ero CYLUIeCTBOBAHIIH.

Ho ecau Ban 6Gyier nepuoaH4ecKH BOBJAEKATbCHA B pPR30KAHCHBLE KOJe6Aa-
HIIE H ero MOIHOCTh OKAXKEeTCSl NOCTATOYHO BBLICOKOMH, To BCe O6HTATENH MMO-
UYBCTBYIOT /1pepbisHo BO3HHKawliee ABIkeHHe (koneBaHHe), KOTOpoe, KCTa-
TH CKa3aTb, MOKET HAPYIUIHTb NPOYHOCTL CAMOTO 3AaHuA,
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NMPeABAPUTENBHOIO OCBOCHHS LEJIOTO psia JAPYrHx siBdenuil 4 npo-
UeccoB?

Besyc10BHO, HHKAKMX 3anpellednd B 3TOM l1e0€ NPOH3BOAHTH
ne cjaeayer. Briosne BO3MOXHO, 41O YAauHas MaTeMaTHueckas
IKCTPANOJSALUHS], OCHOBaHHAsi Ha OOJbLIOH HHTYHIUK HCCJe10Ba-
TeJsl, MOMEeT AOCTATOYHO NPABHABHO OCBETHTH TOT HJIH HHOH «/1a-
JAeKuii» oT Hac (akT, HO NPH BCeM 3TOM HYXKHO KATE2OPLHUECK!U
CTOSITh Ha TOM, UTO MOJ106HOCO poja npedsapiureibHoe TOJNKOBA-
Hue (akToB Ge3yCJOBHO He JO/DKHO CUHTATBCS <HUCTHHOH B 110-
ci1eiHeH HHCTaHLHH».

HecMmoTps Ha Kaxyuviocss pasaonolodHocTs oObscHeHuil,
JaXKe corjallasicb W onpabJblBast 3T OObBACHEHHWS, TeM He MeHee
BCe «JlaJeKHe» BONPoCHl cjenyer o0s3aTe/bHo HOepKaTb OTKPbL-
TOIMU JJSL HX £80000H020 obcyxaennsi. CamblM  BpeaHbIM  1J5
HayKH SIBJASIETCSl COCTOsIHIIE, KOr4a IHCKYCCHOHHBIC BOMPOCHI BO3-
BOLATCS B PaHr «HEONPOBEPIKUMDbIX» MOCTY.14dTOB W BCEX HHAKO-
MBICSIIHX HAYUHAOT OOBLABASTL HEeBeXAaMU U By.brapusaro-
pamH.

Hrak, Bo3Bpallasick K BOMPOCY NPEPLIBHOTG M HernpepbIBHOTO
JIBHXKEHHS,  He COrJaceH C aBTOPOM KHHIH, uTo $5IKoObl OCOOOMH
cneyueuKotl MUKPOSIBACHHA CAY2XKHT IPEPbIBHOCTb ABMIKEHUA MHU-
KpooObekToB. IIpepblBHOCTL ABHMEHHSE, KOHEYHO, B CBOEM IJlaue
H KayecTBe MOXHO HaliTH M B MAKpPOSBJCHHAX, YTO OUYEHb BaXK-
HO OTMETHTb A/ BO3MOXHOCTH [ocaeAyiolleli paciin@poBKH CO-
OTBETCTBYIOIUX MHWEPOSIBJIEHHH.

6. Cyxaenve M. 3. OMmenbsHOBCKOro o Marepud, KoTopas
«HelpepbiBHA M BMeCTe € TeM TIpepblBHa» B 06/1aCTH KBAHTOBBIX
SiBJIEHHH ¥ BCETro JIHIIb «IpepblBHAa» B 06.;acTH K/JIACCHYECKUX
COOTHOILIEHHH,~— TOXE€ He SBJAAETCA BOOJIHe crpaBelausbiM. J[e-
Jd0 B TOM, YTO BO MHOIMX MPAaKTHUECKHX pacyerax Mbl He Oes
OCHOBaHHsl Haje/sieM MaTeputo (rasbl, JKMAKOCTH, TBepjble Te-
71a) CBOHCTBAMH «CMJOLIHOCTHU», XOTH BCEM MH3BECTHO, YTO Ha-
3BAHHBIE BEHLIECTBA HMEIOT JHCKPETHOe CTpoecHHe.

[Touemy ke, copauiHBaeTcs, Hailla «OWHOKa» (CYMTaem Be-
JLeCTBA «CIJIOIIHBIMHY», & OHH B JCHCTBHTEJIbHOCTH JIHCKPETHbI)
He NPHUBOAMT K TNOCTOAHHBIM W TSIZKEJbIM TEXHHUECKHM aBapUsiM?
Hao6opot, Bca MuoroseTHsisi MHpOBast NPAKTHKAa Kak OYATO Obi
Jax<e [IQATBEPrKJIaeT Halle «CUIHOOUHOE» IpeAcTaBJjdeHHe O
«CMJIOUTHOCTH» TeXHHUUECKHX MaTepHaJloB.

Becb Bompoc 3akjlouaercs 371€Ch B TOM, K@K Mbl HCHbITbIBAEM
I M3yyaeM [AaHHYIO Cpeay.

Ecau 310 HchbiTaHMe M H3yueHue BeleTCs B MAKPOCKONUUe-
ckux Mmaciitabax, KOrjla CTAaTHCTHUECKH YCPEOHLIOTCS OTAefbHble
MHKPOCBOICTBA  HM3yyaeMoli cpedbl, TO OHa HaM KaxeTrcs
CAAOWHOL, H B 3TOM HeT Kakoi-1uGo rpyooli OWHOKH, NoToMY
YTO TOBE/EeHHE Cpebl B BbIOpaHHOM HaMK macuiTabe npakTHye-
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ckH (T. e. JOCTATOYHO TOUHO) OTBEYAeT TOMY, KK eCjiu Obl OHa
Obl;1a «CIJIOLIHOMY L.

O uem 3TO roBopuT? IDTO TOBOPHT O TOM, 4TO B JAHHOM BO-
npoce ToKe HeT afCOJIOTHOH H HENPUMIPHUMOH PasHULBl MEXLy
MHKPO- M MaKpOsiBJIeHHSAMHU. Tak OHO U AOMKHO ObITh, €CAH HOM-
HUTb OO0 OCHOBHBbIX 4eprax AHaJ]eKTHUECKOro MaTepdadn3Ma i
[101b30BaTbCst HMH NPU PAcCMOTPEeHHH M COMNOCTABJEHHH JAPYyr C
APYroM pas;JnyHbIX SIBJEHHI TPUPOHL.

7. Camo cofoii pasymeeTcd, UTo s He oTpullalo 3apatiee Ka-
KHX-THO0 «OCOOBIX» CBONCTB WM «0cobblx» OOBEKTOB, KOTOpbIE
MOTYT HAM BCTPETHTLCS [P MCCJAeJOBAHHH NPUPOLHBIX SIBICHUI 2.

['oBops, 04HAKO, 0 cOBpeMeHHbIX npof/aeMax KBAHTOBOII Me:
XaHHKH U TEOPUH OTHOCHTEJbHOCTH, si BbICKA3bLIBAK) YBEPEHHOCTD,
YTO AJ5 OObACHEHHS CYLIeCTBYIOUIMX ceduac «3arajoks («mpe-
PBIBHOCTB» JBHXKE€HHUST MHKPOOOBEKTOB, YCTOHUMBOCTb ATOMHBIX H
AJEPHBIX CHCTEM, CBOHCTBA YEPHOro H3JYYEHHsI U 11pOY.) HeT He-
00XOAUMOCTH NpuberaTb K CTOJb paJUKAJbHBIM H Masjo OlpaB-
JaHHBIM TPENTIONIOKEeHUsIM BpOjJe CYIIECTBOBAHUS «4aCTHIbI-BOJI-
Hbi», HHOTO DHTMa BPEMEHW B JIBHIKYLIHXCSI CHUCTEMaX H NPOY.

1 napeoce, utro M. 3. OmespsiHOBCKUH 0o0aymMaeT MOM KpH-
THYECKMe 3aMeUYaHHsl M CTO/1b KC OTKPOBEHHO H3JIOXKHUT CBOe MHe-
HHe 0 MOuX paborax.

6. O HekoTopbix Hexpoctatkax KHuru B, U, Ceugepcxoro
«Puaocockoe 3HaueHHe NMPOCTPAHCTBEHHO-BPEMEHHbIX
npejicTapieHtil B ¢usnke» (1956)

I

Xorts B HasBaHHO# kHure B. M. Csuaepckoro mnpeicras.ieHo
BOJHE NOJAPOOHOE OCBeLleHHe MAapKCUCTCKOH ¢usocoduell mnpo-
OJieMbl NPOCTPAHCTBA M BpeMeHH (3TOMY BOIPOCY MOCBsIHIEHa
ria. VIIT), Bee ke Barasiabl DHnumrTefiHa na npocTpaHcTBo H Bpe-
MST CONOCTABJSIIOTCA B KHMIe He C TeM, 4T0 Obl10 JOCTHIHYTO
MapKCHCTCKONH (uaocopueil K MOMEHTY 3apOXKIEHHSI TEOPHH OT-
HOCHTENBHOCTH, a co B3rasiamd Hbiotona. [Ipyrumu cjoBaMH, H
B 3TOl KHWlE, CMelHa.IbHO NMOCBAILEHHOH (PUIOCOPCKOMY OBCYIK-
JEHUIO  TIPOCTPAHCTBEHHLIX M BPeMeHHbIX (OPM  CYLIECTBOBAHHS
ABHXKYIIEHCS MaTepHH, (GaKTHUECKH CHHXKeHa pOJib MapKCHCTCKOIl
¢dunocopun, NOCKOIbKY B /a/bHelillieM peub HAET TOJbKO O 3a-

" OaHAKO 3Ta <«CILIOWHOCTB €Pa3y CTAHOBUTCS HeAeHCTBHTENbHON, KaK
TOJALKO MBI HauuHdeM H3Y4aThb OTAefbHble MHKDOOGLEMBI Cpefbl, cTapasch
BEUKHYTb B MPOHCXOXKIECHHE OTAeNbHbIX 3/IeMEHTAPHBIX AKTOB MeX1Yy 4YacTH-
waMH cpepgsl,

? «Oco6bix» B TOM CMbICAE, UTO NPH  CHU4ECTBYIOWEM YPOBHE HalIHX
3HAHHI OHH elle «He HePeKJIHKAIOTCA» C M3BECTHLIMU HAaM BeIaMiu H siBJe-
HIIAMH. BepHee, Mbl eile e 3amedaes NX TNPeeMCTBEHHOCTH.
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ciayrax DiHiuTeliHa B jele HCMPABIeHHST HbIOTOHHAHCKHX B3IJIs-
0B HA NPOCTPAHCTBO H BpeMS.

Cuurasick ¢ ¢akramu, B. WM. Ceujepckuii npusHaer, 4to «.B
orBeTe JHrenbca Herenuw, Kak Mbl BHAHMM, TpsiMbiM 00pasoM oOT-
Bepraercs HbIOTOHHAHCKOE TOJIKOBaHHe aObCOJIOTHOTO IPOCTPaH-
CTBA W BpeMeHH, KaK He3aBHCHMBIX OT [BHXKYLIEHCS MaTepuH»
(crp. 174), u nanee: «..OCHOBHble MNOJOXKEHHA MapKCH3Ma pe-
IIalOT BCE TJaBHble METOAOJIOTHUECKHe NpoO/eMbl TEOPHH [MPo-
CTPAaHCTBA H BpPeMeHM, OTHOCSIIIHEeCS K HCTOJKOBAHHMIO MPHUPOIbl M
CBOHCTB MpOCTpaHcTBa W Bpemenu» (ctp. 184).

C apyroit ctopoHbl, Kak Obl 3a6biBas o ckaszanuoM, B. M. Csu-
IepCcKHuil, OUEeHHBAs OTKPBITHS TEOPHU OTHOCHTE/bHOCTH, TNHILeT:
«...BbISIBUJIACH HECOCTOSTENBHOCTb, OTPAHMUEHNOCTs TAKHX TIpel-
CTaBJEHHH O MPOCTPAHCTBE M BPEMEHHM, CyLIeCTBOBABILUX B (HH3H-
Ke HeloToHa, Kak mnpH3HaHHe He3aBUCHMOCTH TPOCTPAHCTBA H
BpeMeHH Apyr oT Apyra, ..a0COJAI0THOCTH MPOCTPAaHCTBa M  Bpe-
MEHH B CMBICJ€ WX He3aBHCHUMOCTH oT aBixeHusa» {(ctp. 200), u
Jajee: «. . DWHWTeHH NpULIET K HeoOXOAMMOCTH KOPEHHOro mepe-
CMOTpa MOHATHII NPOCTPAHCTBA U BPEMEHH, CYUeCTBOBABIUMX 0O
cHx nop B ¢usnke» (c1p. 187).

CuaeqoBaTe/IbHO, MpPH3HAHME TOTO, YTO «..OCHOBHblE TMOJOKeE-
HUAL MapKCH3Ma pelualoT Bce IviaBHble METOJ0J0THYecKHe nmpob.e-
Mbl TEOPHH MPOCTPAHCTBA U BpemeHus B KHHre B. U. Ceunuep-
CKOro mnpHobGperarnT, N0 CYUIeCTBY, /[eK/JapaTUBHbIA Xxapakrtep,
MOCKOJIBKY JDHHIUTEHHY NPHHIIOCh KOPEHHbIM 06pa3oM NepecMoT-
perb TMOHATHS NPOCTPAHCTBA H BPEMEHH,

JefCcTBUTE/IBHO, MPH PaCCMOTPEHHH 3TOro BOMpPOca DHHIUTEHH
BHEC HEKOTOpble HO8bie TNOHATUS U ImpeacraBJ/JdeHnsd, HO BCe A0
B TOM, YTO OHHM H€ Pa3sBUBAIOT H He AOMNOJHSAIOT NMOJOXKEHW MapK-
CHCTCKOH (pHI0CO(HH O NPOCTPAHCTBE M BPEMEHH, a CYXKHBAIOT
3TH TIOJIOXKEHHUS, 3arOHSIOT HUX B 2KeCTKOe TMPOKPYCTOBO JOXKe
«TIPOCTPAHCTBEHHO—BPEMEHHbBIX» COOTHOLLEHHH.

Korga Oureabc mucaj cBoM TPy, OH He MON03peBa., uTO
€ro ornpejedeHdHe NPOCTPAaHCTBA M BPeMEHH, Kak (OpM CyILecTBO-
BaHWUA JABHXKYLIeHCA Marepuu, mnotpefyer TaKoro <«nogKpene-
1Hs1», KOTOpoe CyAeT CBA3aHO C 3aMEHOIl OAHHX aOCOAIOTHBLX T10-
HATHH IPYTHM, CTO/b XK€ abCOAOTHbIM TIOHSITHEM.

Hmenno 3to v caetan DitHwrefid. Jlymasi, 4To 10 HEro HHUKTO
He omposepras npeacrabiedHdi HeploToHa o pasofuieHHocTH npo-
CTPaHCTBA W BpeMeHH, DiiHuITelin OoTBepr ux abCoOMIOTHYIO Pa3006-
I{EHHOCTb, HO B3aMEH 3ITOTO BBEJ NpeicTasleHde o6 aGcooTHOH
CKODOCTH CBeTa. ,

OxasbiBaeTcsi TOJBKO € BBejJeHHEM 3TOH CKOpPOCTH, T. e. paBo-
TamH JifHinTelHa, a He paGoTamu DHre/bCa, 6bli0 HaKOHel pas-
pYyueHo nousTie aOCOMIOTHOIO TPOCTPAHCTBA M BPEMEHH.
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Orkyaa sro BuaHo? 1o Buano u3 kuurn B. M. Csuuepckoro,
KOTOPBIH MHIIET, YTO «...MPHHOHUM MNOCTOAHCTBA CKOPOCTH CBeTa
B MycToTe B JI0GOH HHepUHA/JbHOH CUCTeMe B COBOKYMHOCTH C
TAPHHUMAMNOM OTHOCHUTE/IBHOCTH paspyliaer MOHATHe abCOMOTHOrO
MPOCTPAHCTBA H BPEMEHH, KaK CYIUECTBYIOUHX DPas3le/bHO H He-
3aBHCHMO OT JABHXKeHHs1» (cTp. 198).

Hrak, B kuure B. M. CBugepckoro xoTd U HPHHECEHa H3BeCT-
Hasi laHb MapKCHCTCKOH ¢uiocodun B pene paspelleHds MpobJe-
Mbl NIPOCTPAHCTBA ¥ BPEMEHH, OJHAKO Ha3BaHHas npobsaema npea-
cTaBjeHa B TAKOM paspese, U3 KOTOporo chaeayer, uto Heloron
yTeepdua mnpejcTaBleHHss o0 abCOMIOTHOR Pa306UIEHHOCTH PO~
CTPaHCTBA H BPeMEHH, a JDHAHITel paspyuiia 3TH MeTadH3HYe-
CKHE TOHATHS M OPEACTABJCHUA .

IT

Jlast roro, yto6bl HccaeaoBaTh OOBEKTHBHBIH Xapakrep Toro
WM HHOTO SIBJIEHHS M COCTABUTH O HEM MPaBHJIbHOe hrI0CcoPCKO-
MaTepHaJUCTHUECKOe MHeHHe, HeOOXOAMMO NpexXje BCEro O3Ha-
KOMHTbCSL C COOTBETCTBYIOUIHMU (DaKTaMH M [POaHaIH3UPOBATh
JOCTOBEPHOCTb HX TOAKOBAHUS B CBA3W C APYrHMH OGeccropHbiMH
(hakramu,

B xuure B. M. Ceusiepckoro npHBOAMTCS C/elylollast KOHCTa-
rtauusi: «B Hawy 3noxy dusHyecKas Hayka jfaja HOBOe, Fayb6okKoe
PACKpLITHE CBSI3H TIPOCTPAHCTBA M BpeMeHd» (Crp. 86); «.BaxK-
HeHOIMM OTKPBITHEM YaCTHOH TeOPHH OTHOCHTEJIBHOCTH fBJIsteT-
Cfl YCTAHOBJ/IeHHE TaKHX CBOJCTB MPOCTPAHCTBA H BPEMeHH, Kak
OTHOCHTEJIbHOCTL OJHOBPEMEHHOCTH, OTHOCHTE/]bHOCTb MPOTHANKEH-
HOCTH H pSIIOTIOJOXKEHHOCTH, IJIUTEIbHOCTH W TeUeHMsi BpPEMeHH,
Hepa3pbiBHOCTb CBfI3W MPOCTPAHCTBA M BPEMEHH, CBA3b CBOHCTB
IPOCTPAHCTBA H BPEMEHH C MPEAENbHOCTBIO CKOPOCTH pacrnpoctpa-
HeHHsl (M3HUeCKHX BaauMmodeicTBUi u T. A.» (crp. 199—200).

Ha nepBbiii B3rifa BeCb 3TOT NJIMHHBI Nepededb NPOH3BOIHT
BleYaT/IeHHe, 4TO COBPeMEHHAas HayKa ¢ MOMOULbIO TEODHH OTHO-
CHTEJIBHOCTH OOOTaTH/1acCh UEJABIM PSIIOM BarKHeHILIHX W BecbMa
pa3HooOpasHblX MOHATHA.

I CnepyeT OTMeTHTB, uTo caM JiHWTefiH AefCTBHTENBHO [IPOTHBONOCTAB-
AsJ CBOM Barsianl Barisinam HblotoHa, K coxkanenmo, B, H. Csugepcxuii,
DpHBeIA B CBOEH KHHIe HCUeprbiBAIOIIHHA MaTepHal O pa3sBHTHM MOHATHH O
npoctpa#cree u  BpeMmenn ot Jemokputa u  Apwucroteas uw rosops, yTo
«..HOBbIH 3Tan B pelleHdd npolieMbl MPOCTPAHCTBA M BPeMeHH CBs3aH
C CO3LaHHeM B MADKCHCTCKOH ¢uJocoduu Bnepeble B HCTOPHM HAYKH MoCie-
JIOBATEJIbHOTO AHaJieKTHKO-MaTepHaJIMCTHYeCKOTO YUeHHMst O NpPOCTPaHCTBe H
rpeMeHH» (cTp. 168), dakTHueckn CBOKW PpoJb, KAk aBTOPa KHHTH, cBeJ
K [OJOKEHHIO cgudereas B crnope DfHwTeidina ¢ HboToHOM, 4To GesycnoBHO
HE3ACNYKEHHO YKpemaseT No3unHio IWHIITefiHZ M yMaJseT 3HAUeHHe [HA-
JIEKTHUECKOI0 YYeHHSt B 3TOM BOIMpoce,
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B aeficTBUTE/NBHOCTH BCe 3TH OCOGEHHOCTH «HOBOI  (DU3HMKH»
He SBJSIOTCH CaMOCTOSIT/IbHBIMH LCHHCCTAMY, a MPEACTABJSIOT
co6OI TIpoCTHIe €2e0CTBUA W3 TOTO eIMHCTBEHHOro «(akra», Ko-
TOPBIT OblLT MOJOXKEH B OCHOBY COBPEMENHOI TeOPHUH OTHOCHTE.Ib-
HOCTH.

DTHM «(haKTOM» ABJSETCH NPU3HAHHe CKOPOCTH CcBeTa albco-
JUOTHOH (0e30THOCHTENBHON) BeJHUHHOIL |

HasBaHHBIH 2.4a8HbL Te3UC TEOPHH OTHOCHTE/IBHOCTH JOJKEH
Obils1 OBl BLI3BATh BEChbMa HACTOPOXKEHHOe BHHMaHHe (huaocodos,
TAK KaK C YTBepHIEeHHeM WM TajJeHHeM 3TOro Te3HCa Moraa Obl
OBITE MPUHATA MM, HA0OOPOT, OTBEPTHYTa CVINECTBYIOWAdA «Aua-
JeKTHYeCKas» OCHoBa Teopun OUHIITElHA.

HBa roga romy "asaa s npeajoxua B. M. Ceunepckomy pac-
CMOTPETb HEKOTOpPble BOMPOCHl TEOPHM OTHOCHTEIbHOCTH, KOTOphIE,
KaK MHe Ka3aJoCh, B 3HAUMTEABHOI CTEIeHH MMOAPBIBAIOT yBepeH-
HOCTb B «(MakTe», 0 KOTOPOM HKJIeT 3j1ech peub (abCOMOTHOE 3HA-
yeHne ckopoctu ceera). K coxagenuio, B. V. Ceunmepckuii BbiI-
CKaszaJs TMNOJIHYI0 YBEPEHHOCTb B CYLIECTBOBAHMH HA3BAHHOTO AB-
JCHHS, KOTOPOE, MO €ro MHEHUIO, CTPOTO W OKOHYaTe bl J0Ka3a-
HO (DM3UUECKHUMHU HCC/IeOBAHUSIMH.

He ocranapauBasicb 37eCch Ha KPUTHKe 3TUX HCCAel0BaHuli ?,
s eue pas npeanararo B. M. Csuaepckomy paccMoTpers BOMpoOC
06 abco/IOTHOH CKOPOCTH CBeTa, Mpexle UYEM BKIIOUATL €ro B
CHCTeMY CBOMX (PUJOCOPCKUX PaCCVKAeHHH, HMEIOWUX [ebl 10-
Ka3aTb «MaJeKTHYHOCTb» TEOPUH OTHOCUTEJBHOCTH.

HagectHo, uTO npeanooxeHHe o6 aGCOIIOTHOR CKOPOCTH CBE-
Ta ObLIO BbiBeleHo IiHITeliHOM K3 onbitoB Maiikeabcona. Ort-
BEPrHYB HICIO MHPOBOro 3GHpa, aBTOP TEOPHH OTHOCHTEJIBHOCTH
MOl BeCbMa MpPOCTO OOBSACHHTH OTCYTCTBHe «3(HUPHOrO BeTpax,
TAaK KaK, 3a4epKHyB 3(bHP, OH BMeCTe C 3THM B KOPHe YCTPaHM.I
H CaMO€ MPHUUYHHY BO3HHKHOBEHHsI KAKOroO-JH0O «BeTpar.

Onnako usrHadde 3dHUpa He MOIIO JIMKBHIMPOBATh BCEX TeX
00CTOATENLCTB, KOTOPble CBA3aHbl ¢ (AKTOM  pacrnpocTpaHeHHs
cBeTa B NIPOCTPAHCTBe 3.

I Eme pa3 npUXOAMTCA OTMeTHTb, 4TO caM JHHWTEHH 10 KOHLA cBoed
JKH3HH a0COMIOTHYI0 CKODOCTb CBeTa CUMTAJ NpejinogorkeHieM, hakToM B Ka-
polukax («baxt»). (CM. cchiaky Ha cTp. 5).

2 Cm. 06 stom Mol Gpounopy Ne 3, 1956, ctp. 4—50.

3 Keraru, oTKa3asuiuch OT MHPOBOH Cpeibl B Y4ACTHOR TeopHH OTHOCH-
TeJbHOCTH, DiHmTedin Bce Ke npuaHaBan: «CorjacHo BceoGmell Teopuu OT-
HOCHTEJNBHOCTH NPOCTPAHCTBO HEMBICAHMO 6e3 3¢upa; aeliCTBHTENbHO, B Ta-
KOM MpPOCTPAHCTBE.. He ObJIo 6bl pacnpocTpaHeHUs creTa..» (Idup u npHu-
LHI OTHOocHTeabHocTH, 1921, crp. 26). Takum o6pasoM, paccMaTpusas OfHM
sRAeHHA, JAHITeHH NpU3bBaeT «3abHTh 06 3bupe», a 148 ApPYrux SBJIEHH
OH NpH3HAeT ero cylecTBoBaHHe. Bce 3T0 roBOPHT © MpsIMBIX NpoTHBOpe-
YHAX B T€OPHH OTHOCHTEJBHOCTH.
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Ecau cper pacnpocrpandercs, T. e., APDYTHMH CJIOBAMH, HMeeT
B TIPOCTPAHCTBE KaKOe-TO «LIOCTYNATeAbHOE» IBUXKEHHEe, TO, Ka-
3a70Ch Gbl, MOWHO YCKOPUTH CONPHKOCHOBEHHE C (POHTOM CBe-
TOBOH BOJIHBI, eCJH JBHTATbCs el HQB8CcTpedy, w, naobopor, orda-
AUT6 MOMENT BCTpeuH, ecau «yberaTb» oOT (PpPOHTA CBETOBOI
BOJIHEL.

Tem He MeHee 3TO BIIOJHE eCTeCTBeHHOe MPEANOJOXKeHHe OT-
BEPraeTcsi TeopHell OTHOCUTEJbHOCTHU, TIOCKOIBKY OHa yTBEepXKAaeT,
YTO CKOPOCTh cBeTa abCOArOTHGZ M OHa He MOMKET CKJIaAblBaThCs
(MM BBIUMTATBLCH) CO CKOPOCTBID APUCMHIUKQ CBeTa,

TR
O
T %
©

Puc. 9. Cxema onbiTa, noiTBep#A1ai0llas peadbHOe CYUIECTBOBAHHE
OTHOCHTEJNBHOH CKOPOCTH ¢ — U (C— CKOPOCTb pacipocTpaHeHud
CBETOBOH BOJIHBI; U — CKOpOCTb «yGeranus» tejqa M).

[MokaxkeM Ha OAHOM rnpuMepe, uTo Te3uc ol abCcOIOTHOH CKO-
pOCTH CBeTa NPHBOOHT K MPOTHBOPeHHIo, KOTOpoe, Mo HalleMy
MHEHHIQ, HEBOSMOXKHO YCTPAaHHTh.

Mpennoaoxum, uro Teqo M aBuxkercs NPAMOJIMHEHHO W
paBHOMepHO c0 cKopocthio v = 100000 xKm/cex OTHOCHTEALHO
11eKOTOpOi cucreMnl orcueta K (cm. puc. 9).

B rtor Mowmenr, koraa tejo yaaaurcsi or Toukd O Ha
900 000 xm, B HasBaHHOH TOuUKe JaeTcs KOPOTKas CBeToBasd
BCMBILKA.

CnpammBaercsi, yepe3 CKOJbKO CEKyHJA OT HaudaJja BCHBIIKY
(OpOHT CBETOBON BOGJIHBI JOTOHUT Tejo M?

Teopusi OTHOCHTEJBHOCTH, Hale/siss CKOPOCTh cBeTa abcoJioT-
HbIM 3HaueHHeM, YTBepXKJaeT, uto JABHXKeHHe Tena M B 06y
CTOPOHY M € /0001 NOCTYIHOH CKOPOCTBK) HE MO2KET U3MEHHUTb
MOMEHTa BCTPEYH CBeTa ¢ TestoM M.

JIpyruMu cJ0BaMH, He [OMyCKasi peajbHOTO 3HAUeHUs OTHO-
CUTe/JBHBIX BEJAHYMH € - U H ¢ — U, [OCTaBJeHHYIO 3a1ady Teo-
PHSl OTHOCHTE/]bHOCTH pellaeT ClelyllluM 00pa3oM: CBeT JOro-
HUT TeJo M depea TpH CeKyHIBI, T. €. B MOMEHT, KOIJla 3TO Tel0
HaXOAHTCH Han TOoYKoH B (cMm. puc. 9).

Ho o ycioBusM 3aj71ayd B MOMEHT BCHBILKHM csera Teao M
asura;gock co ckopoctbio 100 000 xm/cex, nostomy ¢poHT cBe-
TOBOH BOJHBI, OKa3aBUIMCh uYepe3 TPH CEKYH/bl Hal TOYKOH B, ne
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2actaveT afeck Teqa M, Tak Kak OHO 32 TO BpeMA YCTEeT nepe-
ABHHYTbCS tla paccrosiiue B — D.

[Mpoxonss Hanm Touko#l D, cBeT W B 3TOM MyHKTE He BCTPETHT
Tea M W JOTOHHT ero Toabko Hai Toukoii C, ynanedHoi or B
na 450 000 xm.

Wrak, ucxolst H3 4KCTO pusuyecKkux npeicTaBleHdHll o JIBHXKe-
HHU peansubix o0beKTOB ((POHTA CBETOBOH BOJIHBl K MPHEMHHKA
cpera M), MOXKHO c4HMTaTh COBeplUeHHO abCypAHBIM YTBEPKIe-
liHe, 4TO CBeT AKoObi JOroHMT Telo M Ha VypOBHe OTMETKH B, B
TO BpeMsl KakK B AellCTBHTEIBHOCTH 3TOTO Te/a YKe HeT B Ha3BaH-
HOoM myHKTe. Takum o6pa3oM, TEOPHsS OTHOCUTENbHOCTH BCTymaer
zjleCb B NpAMOe MPOTHBOPEYHe ¢ TOil O4YEeBHAHON HCTHHOH, uTO
CCaTH TR0 0BUNMETCA, TO OHO He MOMKeT CTOATL Ha mecTe L.

PaccmoTpuM ellle OAHH BapHaHT 3TOH e 3ajauu.

[Tyctb ¢dpoHT cBeTOBOIT BOMHBI K Teio M onsith ABHKYTCH B
OJHOM HamnpaBJeHHH ¢ To#H JHIIb Da3HHLeld, 4To No  HCTeUeHHI
JABYX CEKYHJ Mbl OcTawosum Teno M B nyHkre 6 (B 3TO Bpemst
(bpOHT CBeTOBOI BOHBLI GyIeT HAXOAWTbCH B IMYHKTE a).

[Tpusnaeas cootiouleHde [ = cf, TeOPUS OTHOCHTEJIbHOCTH He
npeHefperaer B JaHHOM Cc.Jydae nepelBHKeHHEeM, KoTopoe OLI1o
coBeplIeHo Tejfom M npu nepexoile ero H3 MmyHKTa B B NyHKT 6.
C.renoBaTenbHo, cBeT, npoias pacctoshue () — 8, parHoe
[ 100000 kM, meperonuT HasBaWHOe Teao 4epes 3,66 cex oT Ha-
Yasaa BCTbIUIKH.

Ho ecan 61 teso M He 6bl10 OCTAHOBACHO B TOYKe 8, a TPO-
JIO1KAJI0 ABHTATbCA, TO OHO, OKAa3blBaeTcs, He yl1aasiaock Obi OT
iicroynuka cseta O wu cBer nepernan 6ol ero e naa toukoH C,
a Hax TOukoH B, 4TO CJaeaveT U3 TeopeMsl CAOKEHUs CKopocTei
no 3!7[2HUITef{Hy, rle 0/HA M3 cJaraeMbix SIBJASIETCH  CKOPOCThIG
cpera “.

I'B TeopHH OTHOCHTeJNBHOCTH UpWU peileHHU mogobHoro poaa 3azad ofeld-
HO HCMOJb3YIOTCH pas3JjiHYHble cHcTeMbl oTcdeTa. OaHAKO B Hallell 3ajaue
HEBO3MOXXHO OTNpPOBEPTHYTh TOrO OYEBHJHOTO OOCTOATENAbCTBA, uTo Tedo M
HeCOMHedHO «yGerdeT» OT (POHTA HArOHAWOUWLER ero CBETOBOH BOJHBEI W NO-
5TOMY BeJHYHHA ¢ — U sBJAsieTcsl peanbHoil. [Touemy onblthl  Maiikenbcosa
He faau oxuaaemoro sdexra (ABHIKEHHA NpHGOpa OTHOCHTEAbHO 3¢upa) —
»TO JPyroit Bonpoc, €ro HYXKHO ellle pemarTh., [leraThb e wn3 Ha3BaHHOTO
onbiTa npeanoyiokenne 06 abCcoArOTHOM 3HAYEHHH CKOPOCTH cBeTa, Mo Ha-
nieMy MHEHHIO, He HMMeeT HHKAKOro onpasaaHHs.

2 B ceoel npenbinywed paGorte (cM. 6pounopy Ne 3) Mbl oTMeuan#u, uTto
TeopeMa DHHWITeHHA CRpaBelAMBAa HJRA € 7~ U, KOraa HMeeTcs B BHAY ABH-
K@HHe UCTOMAUKA CBETA, HO OHA COBEPLIEHHO He MPHIOLHA B clAyyae J[BHKe-
HHSL npuemHuxa cpetda. M3 Halwero mnpuMepa BHAHO, YTO TE€OpHs OTHOCH-
TeJIbHOCTH, OOBABJAAS CKOPOCTH C¢BeTa abCOArTHOI CKOPOCTbIY B NpHpoAe,
no CYWeCTBY mpeHeSperaeT TaKHMHM (haKTAMH, KOTOpble 10 CHX TMOp CUH-
TATCA BMOJHe (QYHIaMEHTANLHLIMH (eC/H Teno [ABHAKETCA, To OHO HE MO-
ReT CTOATh Ha MecTe).
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Bosppautasick K HalleMy OCHOBHOMY BOMpOCYy, Npuxoputcst
Clle pa3 COpOCHTb: MOXeT Ju (pHaocod, 3akpulB IJasa H YILH,
vOeKIeHHO TBEPAHTb, YTO aOCOMOTHOE 3HAueHHe CKOPOCTH CBETa
siBJIsieTcsl GECCNOPHBIM (PAKTOM M NOITOMY €ro MOMKHO CHOKOHHO
BK.JIIOYMTh B CHCTEMY J0Ka3aTe/bCTB, FOBOPAILUX B MMOJAb3Yy «XHa-
JIeKTHYECKOr0» [TPOHCXOXK,1eHUST TeOPHH OTHOCHTE/JbHOCTH?

Mue Kaxertcsi, uTo ¢Gu0cOd TOMBKO TOrAa MOXKET BbIIOIHHTH
CBOIO 3a/1a4y, KOrja OH He SIBJISETCH BCEro /ML MOCJAYIIHBIM WH-
TEPNPETATOPOM CYMECTBYIOWILY TEOPH W THNOTE3, a BOOPYXKEH-
I MEeTOAO0M AHAJeKTHYECKOro MaTepHaJn3Ma, cam MOMKeT BHe-
CTH HeoOXO/UHMOe HCMpaB/eHHe B HeOmpaBiaHuoe (MpSMO/IHHEH-
HOE) TOAKOBAHUE HEKOTOPBIX (PaKTOB.

C wmoeii Toukd 3penusi, B. M. CBHIepCKHH CAHIUKOM 10BepHJI-
csi B cBoell paGoTe mpeanosoxenuw IifHumiTeliHa 06 a6cosIOTHON
CKOPOCTH ¢BeTa U 6e3 J10JMHOM OCTOPOXKHOCTH BO3BEA yyeHue
O «NPOCTPAHCTBE-—BPEMEHH» B  «MAapPKCHCTCKH» OOOCHOBAHHYIO
HCTHHY.

7. Hekotopble 3ameuaunna no c6. «Pujaocockue BORPOCHI
coBpeMeHHOil du3uKu» (1956)

I. B nazpaunoM c6OpHHKe NoOMellleHbl MaTepHaJbl COBeilaHH
no GuAOCOMCKHM BOMPOCAM COBPeMEHHON (DU3HKH, TPOUCXOLHB-
wero B Kuese 17—19 mapra 1954 rona.

He umess BO3MOXKHOCTH OTKJIHKHYTBbCS Ha BCe CYLUECTBEHHbI®
BBLICTYIIVIEHHSI YYACTHUKOB COBELIAHMsA, f XOuy KpaTKO OCTaHo-
euTbc Ha fokaale M. B. Kysuenosa: «O6 ocHOBHBIX Bofipocax
TEOPUH OTHOCHTEJBHOCTH®. IDTOT AOKJAAA BhI3BaJ pa3HODEYHBHIE
MHEHHUS] CpelH YYaCTHHKOB COBELLAHHUS.

3akpbiBas cosewlanue, K. J{. CHHEJBHHKOB B CBOeM 3aKJI0-
YUTETbHOM CJ0Be oTMeTW1: «Boictynienne M. B. KysHeuosa mue,
Kak M OOJbLWIHHCTBY INPHCYTCTBYIOWHX, OYelb [OHPABUJIOCH B
CBOEH HayaJbHO[ H B 3aKJIOUUTEJNbHOH YacTsIX..., OAHAKO JLOBOJbI
N. B. KysHenosa 1no nosoay peBH3HH OCHOB TEOPHH OTHOCHTEJb-
HOCTH MHe He KaxKyTcsi yGenuTenabHbiMU» (cTp. 249).

2. Kakne e 0OCHO86L TeOpUH OTHOCHTEJbHOCTH ObliK TOA-
BePTHYTHl peBH3MH B aokiaze V. B. Kysneuosa? C Moell TOURH
spenusi, M. B. KysuewoB npaBu.ibto u 10cTaT04HO Y6eIHTENBHO
NOABEPr KPHTHKE B3TVIAAbl HEKOTOPbIX HalUMX (DU3HKOB, yKasas,
nanpumep, 4ro «/1. M. Man1eipuitam BHAMT B 3aKOHAX (DUIHKH
He oOTpaxeHue CYLIECTBEHHBIX, HeoOXOAHMblx CBA3EH aABJeHUH
NPHPOAbL, TPUCYWIHX HM CaMHM OOLEeKTHBHO, a (DOPMY.JIHPOBKY
JOCHYECKHX YCJIOBHH 151 6600pa HAMHU TIPAaBHJ H3MEpEeHHsl, AJ
BbIOOpa «sI3bIKAa» C /b0 ONUCAMUL siBAeHui» (ctp. 167).

I'osops o sarasiax B. A. ®oka, aBTop joKk1anza yKasbiBaer,
YTO «..TE€OPHIO NIPOCTpPaHCTBA W BpemeHn B. A, ok cTpour Tak,
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uTo B Hell QU3MUECKHEe XAPAKTEPHCTHKH H CBOICTBA Ted, 3aKOHbI
JBHXKEHHUS] MATEePHH <«BBIBOAATCH» W3 CBOHCTB MPOCTPAHCTBA M
BpeMeHH» (ctp. 175). B mporusosec stomy M. B. Kysuenos npa-
BHJIbHO OTMeuaeT: «He MmaTepusi u 3aKOHbl [BHXKEHHH MaTepuH
06yCJI0B/IeHBl CBOHCTBAMH TMPOCTPAHCTBA M BPEMEHH, a HaobOpoT:
CBOWCTBA MPOCTPAHCTBA W BPEMEHH 0OYCI0BACHB MaTepHel...»;
«...BO 8Cex SABJCHHAX NPHPOAbLI OCTACTCHA CIIPABEAJUBLIM TNOVIOXKe-
lile, UTO APOCTPAHCTBO H BpeMs — (GopMbl ObiTHS MaTepHH U Kak
TaKoBHIEe Onpenedsiores ew» (cTp. 174—175).

Orseprast teauc A. JI. AdekcaHapoBa O CYLUECTBOBAHHH «YHI-
BepcaJbHOH CBsi3u» npocTpaHcTBa u BpeMmenu, M. B. Kysnenosn
BbICKA3blBaeT MHeHHe, 4TO «...HHMKAKOH YHHBePCA.bHOH CBSA3H NPO-
CTpPAHCTBA M BpPEMEHH, HE3aBUCHMON OT MaTepHaJbHBLIX TNpoLec-
COB U MaTepHaJbHBIX CBA3ed BeuleH, CTOAUICH HAM HHUMH, B [PH-
pode He cywecrayeT» (cTp. 178).

Onpenensisi OTUH U3 HeHTpadbHbIX Bompocos cnopa, M. B. Kys-
nenoB 3akatouaeT: «CorsnacHO pactpoCTPAHEHHOH TOYKe 3peHHs,
pasneasiemoil Takwe B. A. ®oxom, A. JI. AnekcanaposbiM H Ap.,
CBOHCTBA Te€Jl NPU JABUKEHUU ¢ GOAbIUMMH CKODOCTSIMH HE MeHsi-
I0TCSt; Tesa OCTAloTCsI TeMM Ke CaMbIMH, H B HUX HUUTO He Tpo-
MCXO/IMT; HeT HHKAKOTO CMbICja HCKaTb (PU3HYECKOe oOBbsCHeHHE
U3MeHeHHH CBOHCTB Tea, H6O 3ITUX H3MeHeHHil HeT, 3aKOHbl Teo-
pUM OTHOCHTEJBHOCTH YHHUBEpCaJ bHbl, H JIeHCTBHE HX He OTrpaHu-
YeHO KaKUMHU-IHO0 ¢usnyeckuMu yciaoBusamH. Takas Touka 3pe-
HHst He T03BOJSET NPaBHJAbHO TOHATH CMbICST BaXXHeHIINX (H3H-
YeCKHX fBJCHHH, OTHOCSIIMXCH K 3TOH 0OJaCTH: H3MeHeHHe Tle-
puona pacnala ObICTPOABMXYILIMXCSA Me30HOB, ¢NOCOOHOCTh Obl-
CTPOABHXKYLIHUXCS 4aCTHIL pPOXKAaTbh JHMBHH uacThi u T. . Koraa
B YCKOpHTeJE 4acTulla npdobperaer 3a cyer BO3JAeHCTBHS TMOJA
OUYeHb GOJIBLIYIO CKOPOCTh, €€ Macca MOXKeT B COOTBETCTBHH C Be-
JHYHHOH 3TOH CKOPOCTH HM3MEHHTbhCA B HeCKOJBKO TbICSU pas Mo
CpaBHEHHIO C Maccoi, KOTOpoii oHa o6Jianaja, Koraa TOKOKWJach
WIH MeIJeHHO [ABHTa/Jach OTHOCHTE/IbHO yCKopuTed:a. PeaapHo Ju
3TO U3MEHEHHME WM 3TO — BCETo JHIUb HEKHIl <«HepCrneKTHBHBIH
3¢ dexr»? Mbl nosaraeM, uTo H3MeHeHHe MAacCChbl 4aCTHILI peaJlb-
110, YTO OHO [eHCTBUTEJIBHO HMeeT MecTo» (cTp. 185).

3. Creayer OTMETHTb, YTO, C TOUYKH 3PEHHs MHOTHX (HH3UKOB,
warsiael M. B, Kysuenosa, nanpassieHHble TPOTHB B3[AAL0B
B. A. ®oka, A. J1. AjexcaHipoBa u Jp., SIBASIOTCS CJAHIIKOM pa-
JvKa/abHbiMH. Ecian k 3stomy ao6asuth, uro H. B. Kysueuos
«...He OrpPaHHUYH/ICH KPHTUKOH YYKHX BbICKA3BIBAHHH, a Tpelo-
XKHJ CBOE MCTOJIKOBaHHE M3BECTHbIX (OPMYJ TEOPHH OTHOCHUTEJb-
HocTu» (m3 Bolctynsenus JI. H. Posenuseiira, crp. 211), 1o B
HTOTE noayvyaercs sreuat/enne, yto M. B. Kysuenos npeacrasn.i
COOOpa)eHHsl «...MO MOBOAY PEBH3HH OCHOB TEOPHH OTHOCHTE/Ib-
HOCTH».
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OaHako Jerko sameruts, uto M. B. Kysuewos, mecMotpst Ha
OCTPOTY CBOHX BLICTVILIEHHH, (haKTHUECKH CTOHUT Ha Tex JKe ca-
MBIX «OOUIENPH3HAHHBIX» TMO3HLUKAX, KOTOPbie XapaKTEePHbl v A5
ero OMNIIOHEeHTOB.

Ou BEpHT B CYIIECTBOBAHHE <«PEeJISTHBHCTCKUX 3 heKTon>,
T. €., JPYrHMH CJ0OBaMH, NPH3HAET 3aBUCUMOCTb MAacChl OT CKO-
POCTH, AONYCKAeT WHOH PUTM BPEMEHH B JABHIKYUIMXCS CHCTeMax
H Npod.

Koneuno, 311 addekThl OH ToaKyeT no-cBoemy, HO B JaelicTsil-
TeJbHOCTH CHOP J0/DKEH HATH He N0 NOBOAY TeX OTTEHKOB, KOTO-
pble BbI3BLIBAIOT B HAlieM TPEICTABJISHHH «DeISTHBHUCTCKHE 3(]-
(ekThiy  (KHHEMATHUeCKHe, «TeHEeBble» HJH «MPOCKIHOHHbIE» HU3-
MEHEHHUsI), a BONPOC 3aKA0YaeTCs B TOM, 4TO 3ITUX «3(QPEKTOB>
BoOOIIe He CYLIeCTBYET, a TO, 4YTO Mbl [pPHHHMaeM 3a 3TH «3(-
(heKThl» (HanpHMep, YBEJHUUEHHE MACChl CO CKOPOCTbIO), JIEHKHT
COBEPILICHHO B IPYroll 06/acTh (JU3MYECKHX COOTHOLUEHHH MexX1y
MaTepHuajibHbiIMH 00 BbEKTaMH.

1. B. Ky3uewoB, KpHTHKYs CBOMX ONIOHEHTOB 3a Te WIH HHble
OTCTYILUTEHHA OT WCTHHbBI, (DaKTHUECKH CaM OCTAHOBHJCS Ha MO
dopore. Hedc B TOM, UTO TIpaBUJbHOE peliieHue CIOPHBIX BORPO-
COB JIEKHT ropasio raydxe, T. €., HHbIMH CJAOBaMH, OHO JAEHCTBH-
TeJBHO 3aKJI0Yaercs B [MepecMoTpe CaMHX OCHO8 COBPeMeHHOIl
TEOPHH OTHOCHTE/bHOCTH.

4. B cBoe Bpems onpejeseHHast oTpacip (H3UKH B TedeHHe
ABYXCOT JIeT pa3BuBa/jach Ha ocHose rTemuiopona. CoBpeMeHHast
(hu3MKa yxKe B Teuende MATHACCATH Je€T 4YacTHYHO pa3BHBaercd
1a OCHOBE MNpeicTaBiIeHdHss o6 abCOIOTHOR CKOPOCTH cBeTa. Ho
KaK Temnjopoi, Tak U abCoai0THAs CKOPOCTL CBETA, ABJSSACH TO/b-
KO KaXyluMmcs npub/rKeHHeM K 1eACTBHTETbHOCTH, HE CMOXKET
YCTOSITh TIPOTHB HAKAUJIHBAIOWMXCA (DAKTOB M paHO WU TIO3IHO
JAO/DKHA HCYepraTe CBOE Mo3HaBaTe/bHOe 3HaueHHe.

Tenepb MHOTUM SICHO, YTO C OTKPBITHEM MaTepUHadbHOT'O «Ba-
KyyMa» HeJb3sl «3abblTe 00 ydupe», KakK 3IT0 npemqaarans Iiu-
witeiid. Ho ecan ects cpena, To oHa ofszana s3aumodelicreosurs
C ABHMKYUIHMHCH B HEH 4acTHHaMM U HMEHHO H3 3TOr0 B3aWMO-
JIeHCTBHSL J10/2KEH BO3HHKHYTb (haKT, KOTODBI B HaCTOsilllee Bpe-
MSI TPAKTYeTCsl KaKk «yBeJlMYeHHe MacChl CO CKOPOCTbIOS.

Mue kaxercs, uro ecan M. B. Kysueuos sBuuMaTeJ bHO W [0~
CJIeI0BATE/NbHO DACCMOTPHT 3TOT BOMPOC, €C1H elie pas npody-
NMaeT Taxkyl «peuleHHyio» npolbiaeMy, Kaxk «10Ka3aTelbCTBO» ab-
COIOTHOH CKOPOCTH cBeTa ¢ nomoulbio npubopa Maiike 1bcoHa,
TO OH, HECOMHEHHO, HaHlAeT Godablle apryMeHToB MPOTHB CBOUX
(IDOTHBHUKOB, 1t eMY AeHACTBUTEIBHO YIacTCsl MOABEPTHYTb peBH-
3HM TO, YTO TIPENsATCTBYET DPA3BHTHIO (PH3HYECKOH TEOPHH MHKPO-
sIBJICHHII.
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5 U. B. Ky3Heuos npaBuipHo orMevaer: «Cospemennas Gu-
3MKa mnepexupaer nepuox Oypuoro moabema. OaHy 3a JApyroi
OHA pacKpLIBAaeT BCe HOBbie M HOBble TalHbl npupoisl. Oanako
cJelyeT TIpH3HATb, YTO TeopeTHyecKHe OOOONIEHHs OTCTAIOT OT
SKCTePHMEHTANBHbIX JAHHBIX» (cTp. 244).

K cozKaJjienwio, BCe TO, YTO BBIXOAMT H3 Kpyra TOJKOBaHHIL,
pa3BHBAEMbIX HEKOTOPbIMH HALIAMH yUEHLIMH, BOCIDHHHMaETCH
MMH KaK «OTOpachiBaHHe JOCTHXKEHHEH COBPeMEeHHOH (H3IHKU»
(crp. 183). Ho xopomio u3BeCTHO, 4TO TO WJH HHOE TOAKOBAHUC
daKTOB He MOXET M He JOMKHO OnpeaesaTs OKOHUaTebHOH
cydebbl navHOH HayKH. HeKoTopble TOJMKOBAHHSI (DAKTOB MOTYT
ObITb OTBEPTHYTHI, a camu (DaKThl ¥ BCE MOJOMHTE/IbHBIE JOCTH-
JKEHHUS] HAYKH OCTaIOTCH.

B aHcKkyccHsix He cjeiyer MpsATaTbhCs 3a OOUIMe JOCTHKEHHS
HAYKH (KOTOpble BCEM XOPOLIO HM3BECTHBI), a Halo KOHKPeTHO
NPHBOIUTE JOKA3aTelbCTBA B 3AWUTy CBOHX COOCTBEHHbLLX
B3IVISLLOB.

[TpaBna, 3T# B3rIAABI MOTYT OKa3aTbess B JIaHHBIT MOMEHT
rocnoncmy}omwn HO, KaK npaBuabHo otMmeuaeT M. B. Kysnenos,

..BOIPOC 00 HCTHHHOCTH TeX WJM HHBIX BO33DeHHIl He peluaercs
ﬁo.nbumHCTBOM roqocoB» (cTp. 243).

J10 Tem OoJee 00A3bIBACT CEPbE3HO M BIYMUHBO OTHOCHThCS
KO BCeM WHAKOMbICJASMM, TaK Kak pasBHTHe HayKd obecreun-
BaerCcst TBOPUECKHUMH [IMCKYCCHUSIMH, GOpbOoil NPOTHE HEKOTOPHIX
CYILECTBYIOUIMX MHEHHH H AarKe NePeCcCMOTPOM TaKUX MMAel, KOTo-
pbie 1oJroe BPeMsa KaXKyTCH IPOTPECCHBHBLIMH H Kak OyATo Obl
Hay4YHO OOOCHOBAHHBIMH.

Apvrop Tunoged Axexceesuuw Jlebeoes.
O HeKOTOpHIX JHCKYCCHOHHBIX BONPOCAX COBPEMEHHOH (U3HKH, 4.
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