He TOJBKO [ABHIKEHHEM CBETHJ 110 OTHOLIEHHIO K HabJiomatesnio, HO
H H3MEHEHHSIMH, MPOHCXOAAIIMMH B Cpele, KoTopas pasnesser
CIIEKTPOCKOMN H HCCJELyeMbIl HCTOYHHMK CBeTa. UeTKo BbIpasHB CBOE
OTHOLIeHHe KakK K caMoMmy npuHuuny Jlonmiepa — ®u30, Tak ¥ K
ero actTpodH3HYeCKUM IPUJIOKeHHSM, MHXeNbCOH OTMEYaeT, 4ro
upuHiun onmiepa cam no ce6e HOCHT YHCTO KHHEMAaTHYECKHH Xa-
paxTep M, CJAe0BaTEJNbHO, He BbI3bIBA€T HHKAKMX COMHEHHH, OXHAKO
B YHCJe MPeNNoJIOXKeHHH, Ha KOTOPBIX OCHOBAHO €ro NMpHMEHeHHe,
HUMEIOTCSl NOMNYIIEeHHUs, B 3HAUUTEJbHOH CTeNeHH MPOM3BOJIbHBIE H
TpeOylolive ONbITHOH NMPOBEPKH.

3. JIEKTPOMATHHTHBIE NNPOIIECCHI
B ABHEYIMUXCA CPEQAX
B TPAKTOBKE JIOPEHIIA H IVAHKAPE

Jlopenn u Ilyankape Obinn HanGosee OJNM3KH K OCHOBHBIM HAEAM
CrelHaJbHON T€OPHHU OTHOCHTENBHOCTH, C(HOPMYIHPOBAHHBIM B OKOH-
4aTeJbHOH Qopme DHUHIUTEHAHOM He3aBHCHMO OT HHX. IlyTH, mo Ko-
TOPBIM OHHU ILJIK K TEODHH OTHOCHTENBHOCTH, ObIIM BO MHOTOM HJEH-
tiuHpl. Ho B TBopuecTBe JlopeHma MHOro4Mc/eHHble Mpo6JaeMbl
3JIEKTPOJMHAMUKH [BHXKYUIUXCSA TeJ 3aHHUMaJi 0c060 BUIHOE MECTO.

Bo BBenmenuu K cBoeli ctathe «O mUHaMHKe 3j1eKTpPoHOB» (1906)
Ilyankape ccbutancs Ha paboTy JlopeHlla «dJieKTPOMarHUTHBIE
SIBJICHHS B CHCTeMe, IBHXKYIUIeHcs C JI0O0OH CKOPOCTbIO, MeHbleh
CKOpPOCTH cBeTa», onybaukoBaHHO# 27 Mas 1904 r. B «M3Bectusix
AMcTepraMcKoll akaleMHun», 1 nucana: «BaxHocTh Bonpoca noGynu-
Jla MeHsl CHOBA 3aHSTbCsl MM: Pe3y/bTaThl, MOJIyUeHHbBIE MHOIO, CO-
rJIacyIOTCsl BO Bcex HanbGoJiee BaXKHBIX MyHKTaX C TEMH, KOTOPbIE IO-
Jyuns JIopeHIl; i CTPeMHJICS TOJbKO HOMNGJHHUTH H BULOM3MEHHTb HX
B HEKOTODBIX [eTassiX; HEKOTOpble HMeIOLIHecsl PacXOoKIeHHs, KaK
YBHAMM [aJjibllile, HEe HIPAIOT CYLIECTBEHHO# posu» [9, cTp. 52].

Ilyankape ganee ykaswiBaeT, uTo JlaHxkeBeH (a mo Hero Dyxe-
pep) mnbiTascs BUIOHU3MeHHTb el JlopeHua. B To BpeMsi Kak y
JlopeHua ABHXKYIIUACS 3J€KTPOH NpPHHHUMaeT (HOPMYy CILUIIOCHYTOTO
3JI/IUNICOU A BpallleHHsl, ABE OCH KOTOPOI'O OCTAIOTCsi HEM3MEHHBIMH,
y JlaHXeBeHa ocTaeTcsi NOCTOSSHHbIM 06beM aJjauncouna. HecmoTps
Ha NOJKynalollee NpeuMyllecTBO Teopuu JlaHKeBeHa, BBOAsUIeH
TOJIBKO 3JIeKTPOMAarHUTHbIE CHJIbl U CHJIbI CBSI3H, OHAa, KaK I0Kasal
JlopeHil, HeCOBMECTHMa C NOCTYJATOM OTHOCHTEJIbHOCTH.

@oxt yxe B 1887 r. 661 61M30K K (popMasbHOH CTOPOHE Ipe-
ob6pasoBanuil JlopeHla, Ho BecbMa HaJjiek OT UX (HU3MUECKON HHTEp-
nperauun. OH 3aNHCBIBaeT ypaBHEHHs KoJieGaHWH yNpyroit HeCcKu-
MaeMof cpeabl M paccMaTpHUBaeT TakHe NMpeo6pa3oBaHUS KOODIH-
HaT U BpeMEHH, KOTOpble OCTaBJSIOT yKa3aHHble ypaBHeHHS HHBa-
puaHTHbIMH. Bansko k teopun Jlopenua momoulen Jlapmop; BecbMa
HHTepecHa M cBoeoGpa3Ha Oblna 3BoJgionus JlaHxXeseHa. OnpHako
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sumb Jlopenu B 1904 r. npuues X GpopmyJaHpoBKe TpeOOBaHUSI HHBA-
PHAHTHOCTH ypaBHEHH MOJsi MO OTHOLIEHHIO K NPAMOJIHHEAHOMY H
pPaBHOMEPHOMY [BHKEHHIO.

Hutepecsr [lyaHkape K 2JeKTPOJHHAMHKE IBHXKYIIHXCS Cpel He
6bIM CTOJIb CTaGHMBHBL, Kak y JlopeHLa, HO B Xpyr BOMPOCOB, IJy-
60KO HHTepecoBaBIIMX [lyaHKape, BXOAHJIH TaKxkKe npobjembl Mpo-
CTPAHCTBA M BPEMEHH M PsN AHHaMHUecKHX mpobsem, BecbMma Cylie-
CTBEHHBIX JJIf1 MOCTPOEHHS DPENSITHUBUCTCKOH TEOpPHH.

VYxe B 1892—1893 rr. JlopeHI BbiCKa3aJs THNOTe3y COKpallleHHsI
NPONOJNbHBIX PasMepPOB TeJl MPH HX IBHXKEHHH, MPH3BaHHYIO 00bsC-
HHTb OTPHLATEJbHBIH Pe3yJabTaT OMBLITOB, CTAaBUBIIKUXCS Jsi OOHApY-
Xenus 3(GpekToB BTOporo mnopsaka. Puiyrkepaapy coobwuna Jlo-
peHIly, UTO OH yKe JaBHO H3JlaraeT 3Ty TMIOTe3y B CBOMX JIEKIHSIX.
B nmanbHefimem JlopeHi ykasaJ, yTo B JHUTepaType OH Hallesa ymo-
MHHaHME 0 THIOTe3€e COKpallleHHsi TOJNBKO B cTaTbe Jlomxka.

T'unoTe3a cokpalleHHsl COCTOSiIa B TOM, UTO pasMepnl Bcex Tel,
IBHKYIIHXCS CO CKOPOCTBIO ¥ N0 OTHOIUEHHIO K 3(MHPY, YMEHbINAKOT-

csl Tak, 4TO
v2
’
r=1y1-%.

JlopeHL cTpeMuscs NpuLaTh NOAOOHOMY COKpPAIleHHIO CMBICH Peallb-
HOrO COKpallleHHsi. B coCTOsIHUM mMOKOs cHCTeMa 3apsfioB, COCTaB-
JISTIOUINX TEJNO W ONpelessiONUX €r0 pa3Mepbl, HAXOLUTCS B HEKOTO-
pom paBHOBecHH. IIpu ABHXKEHHH 3Xe Teja BO3HHKAIOT MarHUTHbIE
NoJIst, MEHSIOTCS B3aUMOMAEHCTBUS 3aps/lOB, CHJILI CleMJIeHHs, Onpe-
Jendole co60# yCJOBHS PaBHOBeCHSI aTOMOB JBHXKYIIErocst Teaa,
M paBHOBecHe HapymiaeTcs. [Ipu ycTaHOBJEHHH HOBOTO PaBHOBECHS
MeHs10TCst pa3Mepbl Tes. OXHAKO OXHHU JIMLIb 3JIEKTPUUECKHE CHJIbI
He [NAOT yCTOMYMBOIO PAaBHOBECHs M, KpOMe TOTO, YaCTHIIBI Bcerpa
HaXOAATCS B ABHXKEeHHH. Bckope 3TO 0ObsiCHEHHe He CTaNo YAOBJET-
BopATb U camoro Jlopenna. B 1904 r. JlopeHil HCXOAUT yKe U3 ypaB-
HEHHi 3JI€KTPOHHOH TEOpHH:

divd=p, roth=2(d+pv),

c

divh =0, rotd=—Lh, t=d+ Lvhj
c

0|»A

(3mece d — muanekTpuueckoe cMelieHue; h — HanpsiKEHHOCTh Mar-
HHTHOTO TM0JIsl; p — MJIOTHOCTb 3JIEKTPHYECKOro 3apsima; V — CKO-
pocTtb 3apsana; f — cuna); oH CTPEMHTCS MOKA3aTh C NOMOLIBIO OMpe-
JleJIEeHHBIX OCHOBHBIX MONYILEHHH, YTO MHOTHE 3JIEKTPOMAarHHTHBIE
IBJIEHHSI He 3aBUCAT OT [BHXKEHHS CHCTEMBI.

JlopeHn mpuHMMaeT, YTO CHCTeMa Kak IleJoe ABHXKeTCs N0 Ha-
NpaBJIeHUIO OCH X C MOCTOSIHHOH CcKOpocThbio ®@. OGO3HAYMM  CKO-
POCTb, KOTOPYIO CBEPX TOTO MME€ET KaKas-HHOyIb TOUKa 3JEKTPOHa,
uepes U, TOTAA Uy =W+Uy, Uy=Uy, U, =U,. ECAM ypaBHEHHs 3JEKT-
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POHHOH TEOPHH OTHECTH K OCAIM ABHXKYILEHCS CHCTEMLI KOODAHMHAT,
TO MOJyYUM BUIOU3MEHEHHYIO CiCTeMY YypaBHEHHH.

JlopeHi npeoGpa3yeT cHCTeMy ypaBHeHHI, BBOJs B KauyecTBe HO-
BbIX NEepPEMEeHHbIX
c2

x' =klx, y =1y, 2 =Ilz,rae k*= ot
3atem OH BbIGHpaeT MOAXOASILME BBbIPAXKEHHA MIJIs1 HaNPsKEHHO-
cTell 3/JeKTPHYECKOTO W MArHUTHOTO MOJieH B JBHXKyIlefics (WITpH-
XOBaHHOM) CHCTeMe OTCYeTa M ONnpejessieT JBa HOBBIX BeKTOpa
d ut.

[TyTem HecnOXKHBIX Npeo6pPa3sOBaHHN YypaBHEHHsST MOXKHO fpen
CTaBUTL B BHJE

i
div’d’:(l—— )p', div'h’ =0,
c2
1 (od’ 1 oh’
t,h’-——'—‘ el ’ ’ s tldlz_-_‘—.
ro c (6t’+p u) fo c ot

JIinddepeHurpoBaHHe N0 HELITPUXOBAHHBIM TNEPEMEHHBIM 3aMeHser-
csl quddepeHIPOBaHUEM N0 ITPUXOBAHHBIM.

B 1912 r. Jlopeni nucan: «MoOXHO 3aMeTHUTb, YTO B 3TOH CTaThe
MHe He yAaJoChb B IOJHOH Me€pe MoJyuuTb (opmyJbl npeobpasoBa-
HUS TEOPUH OTHOCHTEJIbHOCTH DHHNITEHHA..., BCJIEACTBHE Yero MHe
He yla/JoChb YHHYTOXHTb uleH — wu’ [c?2 u3 mnepBoii (GopMyJbl H,

TakuM 06pa3oM, IPUBECTH ypaBHEHHS TOYHO K BHIY, CIIpaBeIJHBOMY
a5 nokosiweiica cuctembl. C 3TUM 0GCTOATENbCTBOM CBs3aHa Oec-
NOMOLIHOCTb HEKOTOPbIX AajIbHEHIINX pacCykAeHHil B 3ToH pabore.
3acayra ODHHIITE/iHA COCTOMT B TOM, 4YTO OH MepBHIH BbICKa3all
MPUHIUI OTHOCHTEJBbHOCTH B BHJE BCEOOLIEr0 CTPOro W TOYHO Lel-
CTBylolLero 3akoHa» [10].

OnHaKO HCTOPHYECKH CYLIeCTBEHHbIM BKJAaXoM JlopeHua B cO3-
JaHHe TeOPHH OTHOCHTEJNbHOCTH SIBUJACh MJesi MHBAPHAHTHOCTU Be-
JIMYMH WJW BBIPAXKEHH{ NPH Nepexojie OT OJHONH HHEPILHAJNbHOH CH-
CTeMBbl K Apyro. JIopeHil MHOIC BHUMAaHHS yIeJHJ OTHICKAHHIO I0-
JOOHBIX MHBAPHAHTHBIX BbIPAXKEHHH.

JlanxeBeH B ctaThe «O HEBO3MOXKHOCTH OOHAPYXHTb MMOCTyMa-
TeJIbHOE JBHXKeHHe 3eMJH C MOMOLbI0 (PU3HYECKHX OMBITOB», OMy06-
JuKkoBaHHOH B 1905 r., oueHb BBHIPA3HUTENbHO OXapaKTepH30BaJs 3a-
cayru Jlopenna. On mucan: «JlopeHu nmokasas HemaBHO, JOMOJHSAS
pesyanbTaThl, MOJyuyeHHble paHee UM U JlapMOpPOM, UTO 3JIEKTPOHHAN
TEOPHUSt MOJHOCTbIO MNPEeABUAMT H NPUTOM BO BCEX
NopAAKAaxX NPMOJAMXKEHHUA HEBO3MOXKHOCTL OGHApPYXKHTh
NpPH MOMOUIY CTATHYECKHX M3MepeHHH WM HaGJIIofeHuH MOJI0XKEHHT
paBHOBecHd, JUOO HHTep(depeHUHOHHBIX MOJIOC B ONTHKE, JBHXKEHHe
BCceH CHCTEMbl 3JIEKTPOHOB, ecail caM HalOJlofartenb YBJaeKaem
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BMecTe ¢ Heio» [11]. B gasnbHeiilieM MHOTMMH yKa3EIBaJOCh, UTO Ha-
psiiy ¢ GU3HYECKHMM MCC/I€0BAHUAMHU IMPHYMH cOKpauleHusa JlopeHi
ciesaj] MaTeMaTHYecKoe OTKpBITHE, MOKa3aB, YTO ypaBHeHHs Makc-
Bejsia — JlopeHina ocTaloTcd HWHBApDHAHTHBIMH OTHOCHUTEJbBHO CIie-
IHaJIbHOTO Npeobpa3oBaHMst KOOPAMHAT, BPEMeHH M MOJeH.

B 1904 r. na xourpecce B Cenr-Jlyuce Ilyankape ucxoaua u3
MPUHIMIIA OTHOCHTEJbHOCTH M BBICKA3bIBAJICA TaKXke 3a TO, YTO HE
MOTYT CYILeCTBOBATb CKOPOCTH, NPeBOCXOJAAIIHE CKOPOCTb CBeTa.
B cratbe «O gunamuke 3JaeKTpoHOB» (1905) Ilyankape HauumHaer
H3JI0KEeHHe C XPaKTEePUCTHKHM Tex TPYAUOCTel, ¢ KOTOPBIMH CTOJIK-
HyJlachb 3JIEKTPOJAMHAMHKA ABHKymuxca cpel. OH ykasbiBaeT Ha TO,
4TO C IIEPBOrO B3rJfAa Kaxetcd, 4To abeppauus CBeTa U CBSI3aHHLIE
C Hel0 ABJEHHA AAIOT CPEJACTBO JJsl ONpe/leseHHsT ABHKEHHA 3eMJIH
110 OTHOILEHHIO K 3¢upy. OHAKO He TOJBLKO OMBITHI, A€ MDUHUMAIOT-
Csl B pacyeTr TOJIbKO YJIeHbl MEPBOr0 MOPSAJKA OTHOCHTEJNbHO BEJHYH-
Hbl aGeppalyd, HO U ONBITH, B KOTOPBIX CTAHOBHJIUCH 3aMeTHBIMH
uJieHbl, 3aBHUCAlLINE OT KBajgparta abeppallu, He MO3BOJIMJIN OOHA-
PYXUTb JABHXKEHHEe 3eMJH. «JTa HEBO3MOXKHOCTb,— nuulet IlyaHka-
pe,— MOKa3aTh OMbITHBIM MyTeM aGCOJIIOTHOE [BHXKEHHE 3eMJIH
MpeJACTaBJsAET, MO-BUAUMOMY, OOLIM{I 3aKOH MPUPOJIbI; MBI, €CTECT-
BEHHO, MPUXOAUM K TOMY, YTOOBI MPUHATb 3TOT 3aKOH, KOTOPHI MBI
HA30BeM NOCTYAQTOM OTHOCUTEAbHOCTU, W TPHUHATH 63 OrOBOPOK»
[9, cTp. 51—52]. OxHako oH B ToM Xe aG3aie B MeHee YTBEPAUTENh-
HOH ¢opme muiler: «Bce paBHO, OymeT /U Mo3JgHee 3TOT MOCTYJAT,
JI0 CHX MOP COIJIACYIOMIHHICA C ONMBITOM, MOJATBEPXKAEH HJH ONPOBEPT-
HYT GoJiee TOUHBIMH H3MEpPEHHAMH, ceiluac BO BCAKOM cjyuae Mpei-
CTaBJIAETCS MHTEPECHBIM ITOCMOTDPETh, KAKHE CJEACTBHA MOTYT OBITh
U3 Hero BbIBeAeHbI» {9, cTp. 51—52].

OnenuBas Bkinan [lyaHkape B cHenuasbHYI0 TEOPHIO OTHOCH-
tesapHocTH, [Taysnu oTmeuas, uro: 1) B pabote Ilyankape Obliu 3a-
nosiHeHbl opMasibHble Nnpobednbl, ocTaBluneca y JlopeHua; 2) mpuH-
IMI OTHOCHUTENBHOCTH OBl BhICKa3aH IlyaHkape B KauecTBe BceoG-
ILlero M CTPOrOro MoJIoXKeHHd; 3) Has3BaHHA: «mnpeobpasoBaHug Jlo-
peHna» u «rpynna JlopeHnua» Bnepsuie Qurypupyior y Ilyankape;
4) HeM3MEHHOCTb MNEPNEeHAUKYJIAPHbIX K HAaNnpaBJeHHIO [BHKEHHA
pasMepoB Tesa COBepIIEHHO ecTecTBEHHO BhITeKaer y Ilyankape u3
Tpe6oBaHHs, YTOObl MPeo6pa3oBaHHd, C NMOMOLILIO KOTOPHIX OcCylie-
CTBJIAIETCA MEPEXO/l OT HEMOABHKHOM CHCTEMbl K ABHXKYyIlefics, o6pa-
30BBIBAJIM TPYMIy, COAEPXKaAIyl0 B KaueCcTBe MOATPYNNB OObLIYHBIE
BpalleHus ocedl KoopauHat; 5) Ilyankape wucnpaBusl JIOpeHIOBHI
Gbopmynpl ripeo6pasoBaHusA MJIOTHOCTH 3apsfa U CKOPOCTH M TaKUM
06pa3oM HOCTHT MOJHOH KOBAPHAHTHOCTH ypPaBHEHHi 3JIEKTPOHHOI
TEOPHH.

[Taynu cumraer, yTO B KauyeCTBe MpejllecTBeHHHKa MUHKOBCKO-
ro Hajo ynoMsaHyTeb IlyaHkape, KOTOpBIil BBes yXe MHHMYIO KOOp-
IMHATy ¥ 4acTO 0ObeJHHAJ] BMeCTe BEJHUHHBI, KOTOpHIE cefiuac Ha-
3bIBAlOT KOMMOHeHTaMu 4-Bekropa. [Taymu me nomsepraer ananmsy
¢bunocodpckue B3raaab [lyankape.
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Poap IlyaHkape B ycTaHOBJIEHKH CllenlHasnbHOH TEOPHH OTHOCH-
TeJILHOCTH YacTO HeJA0O0NeHUBaloT. [IpuuuHEl HEOOLEHKH ero BKJaajaa
B co3fianue Teopur oTHocutesbHOCTH JI. me Bpoie u O. A. Crapo-
cesbckaga-HukutiHa ycMatrpuBaiotT B GuI0ocOPCKOM KOHBEHLHOHA-
ausme [lyaukape. 1. JI. VBaHeHKo cuuTaeT NpUYHHAMH 3a0OBEHHUSs
poau Ilyankape: 1) ¢akr mybauKauuy cTaTbd B NMPAKTHYECKH HEH3-
BecTHOM (U3MKaM, HO KDYIMHOM HTaJbAHCKOM MaTeMaTHYeCKOM
XypHaJse; 2) 1o, uto paborta DfHIUTefiHa Obl1a NMOJXBaueHa MHOTO-
YHCJIEHHO! apMHel HeMelnKHX (H3HKOB-TEOPETHKOB; 3) HeyBepeHHoe
otHomleHue camoro I[lyaHkape K CBOUM pe3yJibTaTaM.

3aMaHUHBOH B MCTOPHYECKOM OTHOLIEHHH MpefcTaBJAeTCs TOu-
ka spenus Bb. I'. KysnenoBa: «PopmMasin3M yeTbipeXMepHBIX NMpeol-
pas3oBaHuil, H3JIOXKEHHBIX B cTaThe [lyaHkape,— muwer B. I'. Kys-
HELOB,— OMEepeNUJ MaTeMaTHYECKHe MOCTpOoeHHA IDHHIUTeHHAa U Aa-
ke MunkoBckoro. Ho B nepByio ouepeib OH omepeaus (puU3uYecKie
nocrpoenus camoro [lyankapes [12].

I'pynnoBele cBofictBa rpynnbl JlopeHna, paccmorpeHHble IlyaH-
Kape, HeJIh35l paccMaTpUBaTh KaK HEUTO HMelolllee YHCTO MaTeMaTH-
yeckoe 3HayeHHe. «JlopeHIoOBbl npeobpa3oBaHud,— nmuiletr MaH-
IeaplutaM,— o6pasyior rpynny. J1 yTBep:Kpaaio, 4To ecjad Obl 3TOro
He GbLIO, TO MOJYYHJHCH Obl GOJIBILIHE HENMPHUSATHOCTH, MOJYYHJIOCH
OBl Tak, UTO Mbl He 3HaJH Obl, C Uer0 HAYaTh MPH (HHU3HYECKOM MOJ-
xone. OH yKa3bBaeT, YTo X0Ts B (usnke u He TpeGOBaU I'PYMIIOBO-
ro xapakrepa ot npeo6pasoBaHuii JlopeHna, Ho 6e3 3TOTO COMHH-
TEJbHO, MOXKHO JiU OBIJIO MOCTPOUTH KaKyl-HUGYAb MOC/AEZ0BATE/b-
Hyl0 cuctemy» [7, ctp. 280].

ITpu nmomomyu npeo6pasoBaHuii JlopeHna KOOpAMHATHL B OXHOM
ABHXKYIIe#icsi CHCTEMe OTCUeTa BHIpAXKaloTCd uYepe3 KOOPAHHATHI B
JPYToil cucTeMe, OTHOCHTENIBHO KOTOPOH JBUXKeTcs nepBast. [1pu Ha-
JIMUHU TpPeX KOOPAMHATHBIX CHCTEM 3aBUCHMOCTb KOOPIHHATHI X/ OT
KOOpIMHATH X MOXHO HalTH AByMd nyTtamu. Haxoaat 3aBucHMOCTb
X OT x’, 3aBHCHMOCTb X’ OT X" ¥ 3aTeM 3aBHCHUMOCTb X OT x”/.

Moxno no#iTH ApPyruM myTeM: HaHTH cpasy x’/ Kak QYHKUHIO X.
Ecnn 6b1 mpeo6pa3oBaHus He AaBaJju TPynmy, TO 3TH IyTH MOTJH
NPUBECTH K Pas3/MUHLIM pe3ysabTataM.«3HauyuT, BCe Halle IOCTpoe-
HHe OblIo 6Bl HeMocJefOBaTeNbHbIM, HaM 3alpelianoch Obl CpaB-
HUBATh cHauaja x U x’, a 3ateM x’ ¥ x”. He 6b10 6Bl TPAaH3HTHBHBIX
COOTHOLUEHHH, KOTOPbIe MO3BOJIAIOT HaM CTPOHTb BCIO Hallly KOHIEIM-
LIMI0, M 3Ta KOHuenuua obsajfana 6bl MPoBajJoOM, KOTOPHIH, ObITH MO-
KeT, U MOXHO Obl0 OBl KaK-TO MCIPaBUTh, HO COBEPIUEHHO He BM]-
HO Kak» {7, cTp. 284].

B TeopuH OTHOCHTENILHOCTH IOHSTHE TPYMNMbl MpeoGpasoBaHHs
Obl0 BBefeHo Ilyankape. ITapamerpom rpynnel JlopeHua saBiasiercs
CKOpOCTb, M ONpeJeJeHHOMY 3HaUeHHIO CKOPOCTH BCerga cOOTBETCT-
ByeT OmpejeJeHHbIl 3JIEMEHT HenpepblBHOHA rpynmnel. [Ipeo6pa3oBa-
Hus JlopeHna B camMoMm oOlleM BuJie UMEIOT NecATb He3aBHCHMAIX
napameTpoB, 00pasylolmuX JecATHIapaMeTpuueckyio rpynmy. OxHo-
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poaHble nmpeo6pa3oBaHusa JlopeHua HMMEIOT 1I€CTb HE3aBUCHMBIX Ta-
paMeTpoB, a npeo6pa3oBaHua JlopeHia B crmenuasnbHOM ciaydyae 00-
pasyioT Tpynmy ¢ OJHHM MapaMeTpOM — CKOPOCTbIO.

N3 tpe6oBaHusa, 4To6bl Mpeo6pa3oBaHHs, C MOMOLIbIO KOTOPbIX
OCYLIECTBJIAETCSA Mepexo] OT HEMOJABHKHON CHCTEMBI K CHCTEME JBH-
KyIeiics, 06pa3oBbiBa/id TAaKyl0 IPYIMNy, KOTOpas COAEPIKHT B Ka-
yecTBe MMOATPYNIbl TPeXMepHble BpalleHHA CHCTEMbl KOODAHHAT,
[lyaHKape BbIBeJ HEHM3MEHHOCTb pa3MepOB TeJl B HalpaBJ/eHHH, Nep-
MNEeHIHKYJIAPHOM JBHKEHHIO.

B Tom Buje, B KakoM npeobpa3oBaHusa Jlopenua 3amuchiBaJHCh
no TlyaHkape, mosHas KOBapHAaHTHOCTb YpaBHEHMIl 3JEKTPOHHOII
TEOPHH He JOCTHrajach. McrnpaBuB JIOPeHUOBB (OpMYJbl Mpeodpa-
30BaHMA IJIOTHOCTH 3apsja M cKopocTH, [lyaHKape ZOCTHT MOJIHOMH
KOBapHaHTHOCTH ypaBHEHWH 3JEKTPOHHOH TEOPHH.

CBs13b MHBAPHAHTHOCTH M TPYMIIOBLIX CBOHCTB OCHOBHIBAE€TCA Ha
tusnueckux npuHnunax. [Ipeo6pasosanusa JlopeHua ObliM MmoJyye-
Hbl M3 ABYX (PU3HYECKHX MOCTYnaTOB. MaTeMaTHYeCKH 3TH Ipeobpa-
30BaHMs MoJyyaroTcss M3 TpeOGoBaHHS UHBAPHAHTHOCTH BbIpaXKeHHst
s ds?,

MoxxHO chOpMYyJHUPOBaTh YHCTO MaTeMaTHYeCKH oOpaTHylo 3a-
nauy. JlaHa COBOKYMHOCTb JIMHEHHBIX OJHOPOAHBIX Npeobpa3oBaHHi
C OJIHUM MapaMeTpPoOM; IIPH KaKHX YCJIOBHAX TaKasd COBROKYIHOCTb
o6pasyeTr ofHONapaMeTPHYECKYIO TPynmy?

ITyankape paccmatpuBaj rpynny npeoOpa3oBaHHil, OCTaBJSIO-
LHX KCBapUaHTHBIM ypaBHeHHe x2-+y’+422 — c22=0, u TpeboBaJ
MOMHMO 3TOro, 4ToOBl 3Ta Tpynma cojaepKaja B KauecTBe MOATrPYI-
Mbl: @) OAHOMapaMETPHYECKYI0 I'PYNIy NepPeMelleHHil mapasjenbHo
ocH x¥ U 6) OOGBIYHBIE TPeXMepHble BpallleHHs CHCTeMbl KOOpPJHHAT.

MuHKoBcKu#l chopMyaUpoBaNn TaK Ha3biBaeMblH MHPOBOH MOCTY-
JlaT KaK UHBapHaHTHOCTb BCEX 3aKOHOB MPHPOJABI MO0 OTHOLIEHHIO K
JUHEeAHBIM Npeo6pa3soBaHHAM, OCTABJSAIONIUM HHBAPHUAHTHBIM HH-
TepBaJ ds2.

[Tonaras x4=ict. nonyuaeM ¢opMabHYIO aHAJOTHIO Tpymie
OpPTOrOHAJBHBLIX NMPeoOpa3oBaHUH AEKapTOBBIX KOOPAMHAT B Tpex-
MepHOM eBKJMA0BOM mnpoctpaHctBe. H. A. ¥Ymos (1910) ycmarpu-
BaJl HEKOTOPYIO MPOH3BOJBHOCTb B AOMYLIEHHAX, K KOTOPHIM IpH-
Geran Jlopewu, nmpejanaras npeo6pa3oBaHHs KOOPAMHAT MpH Nepe-
X04e OT OJHOH cHCTeMbl K JApyrofi. «BwiBox ero,— mucan
H. A. YMOB,— oCHOBBIBaeTCS Ha HEKOTOPOH COBOKYMHOCTH AOMYIIe-
HUH M pacCyX[eHHiH, KOTOpble He BBITEKAIOT caMH coGOH M3 OFHOTrO
€JIMHCTBEHHOTO MOJOXEHHA, HO, KaK Ka)KeTcd, CBA3aHbl MEXIY
co6oit ocTpoyMHUeM HccieaoBaTend, I1o cpaBHEHHIO ¢ MpoCTOTOM Tpe-
06pas3oBaHusA BHIBOJ €ro IMpeCTaB/ISeTCAd CJAHIIKOM TI'POMO3AKHM.
Kpome T0T0, 3TOT BHIBOJ, HE [JaeT HHKAKHX OMOPHBIX MyHKTOB /s 06-
CyX/JeHUA MOJIOXKEHHs, 3aHMMaeMOro JOPEHLOBHIM IpeoGpa3oBa-
HHEM B psdjie APYTHX BO3MOXHBIX NpeoOpa3oBaHHil, H He MOKAa3bl-
BaeT MyTeH, KOTOpble MOTJIH GBI MOBECTH K HOBBIM MPe06pa3oBaHusIM.
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O6niuHo  yrmoTpebisieMble pacCyXXKAeHHA IMPUTOJHBI CKopee IS
[paSLﬂCHeHHa JIOpeHII0Ba nmpeo6pa3oBaHus, yeM MJsA BbIBOJA €ro»
13].

B peuw, npousHecenHoit 1 maa 1915 r. [14], H. E. JKyKoBckui
BBHICOKO oneHHa paboty H. A. ¥YmoBa «¥Ycja0BH HHBAapPHAHTHOCTH
BOJIHOBOTO ypaBHeHUs». OH OTMETHJ, UTO aHAJOTHYHO TOMY, KakK
HeeBK/JIM[0Ba IeOMEeTPUs U 'eOMeTPHsl MHOTHX M3MEPeHHH ONMpaloT-
cl Ha MHBAPHAHTHOCTb 0GOOILEHHOTO MpeACTaB/eHHs1 00 3JeMEHTe
ayru, mo H. A. YmMoBy, MaTemMaTuuecKoe COJepXKaHWe MPHHUMINA
OTHOCHTEJBHOCTH 3aKJI0uaeTcsi B HWHBAapPHAHTHOCTH (BOJHOBOro)
yPaBHEHHSsT PaclpoCTPAHEHHsI CBeTa.

B 1953 r. A. JI. Anekcaunpos u B. B. OBunHHHKOBa NnoOKa3a.iH,
4yTO JJisi BHBOZa o6uiero mnpeoGpasoBaHusi JlopeHua HOCTaTOYHO
IPHUHSTH JHIIb MOCTYJAT MOCTOSIHCTBA CKOPOCTH CBeTa H €BKJHA-
HOCTH NMpPOCTPaHCTBa 0e3 MpHUBJIEYEHHST MPUHIHIIA OTHOCHTEJLHOCTH.

I'. Apsenbe paccMOTpes CAeACTBHsI, K KOTODHIM MPHBOIUT (op-
MajbHOe NMpHMeHeHHe NpeoOpasoBauuii JlopeHua miIsi OTHOCHTEJb-
HOTO JBHKEHHs1 IBYX UHEPUHAJbHBIX CHCTEM CO CKOPOCTbIO, MPEBHI-
matomieii CKOpocTb cBeTd. Bompocwl JHHEAHOCTH JIOPEHIOBHIX Ipe-
o6pasoBaHuii paccmatpuBai bpenns. PoseH ucciaenoBan obilpe
npeo6pasoBanus JlopeHua B ¢popme kBatrepHHoHOB. [uHraep u lltek
paccMaTpuBanu npeo6Gpas3oBaHusi JIopeHIa B paMKax MeXaHUKH, He
npuberasi IpU BHIBOJE K 3JEKTPOAMHAMHUECKHM TPEANON0KEHHIM.
Cen uccienoBal, K KAKHM CJI€ICTBUSM NPHUBOAST MOCTYJNATH, JIexa-
1lHe B OCHOBe npeoOpasoBanuil JlopeHna, eciu MX paccMaTpuBaTh
He B COBOKYIHOCTH, a B OT/JeJbHOCTH. MHOro cepbe3HbIX HCCJIEOBa-
HHHA MOCBSILEHO MaTeMaTHYecKoMy pa3bopy CBOHCTB rpynnsl Jlopel-

a (B. A. ®ok u ap.) [15}
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