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l. fCOMCTpl1fl noOa•ICBCKOfO J.1 ec OT110W81ti!C 

K peJiflTI1Bl1CTCKOA MCX£\1111KC 

3 .n.ecb M1>1 CTaBMM CBOeil LlCJib ll OCBCTI1Tb rny00KYI> CBII3b TeOp1111 OTII OCI1TCJl bHOCTI1 C reo · 

MetpHeA noOalleBcKoro. Harne H3JIOllr911He paccllHTaHO ua !flH3HKOB , xopomo 3Hll.J01!111X r eop11n or ­

IIOCI1TeJihiiOcTH, 110 M£\JIO 3HaKOMHX C reol.leTpHel\ noOalleBCKOfO , ft03TOlofY OHO C He00XOl11-

MOCTbKJ )lOJilUI O 1184aTbCfl C OTBeTa 110. B031111Kalll!ll1A y 4 11T8TeJIII BOnpoc : liTO TaKoe reoMeTpl11! 

floOalleBCKOrO ? 

rcoMeTpHn noOalleBcKoro B03Hl1KJia a npouccce pemcHI1fl a onpoca o llRTO~ nocrynaTe RBKJIH­

JJ.a . J\Ba TLICS! tleJieTMSI Ha3a)l fo:BKJ!l1)1. ( ~ JJ0- 275 r . )1.0 H , :l . ) JlBJI nOJII10C 11 ClfCTCMaTH4eCKOO 

11 3JIO:tCHI1C reoMeTpl1 11, Ero " HallaJia " 118 npOT11l!tCillll1 BCKOB SIBJIIIJIHCh 00pR3li.OM IAll.TCMaTI14eC-

KOA CTpOrOCTI1 11 e)I.HHCTBeHHHM cepb ~3HHM y4e0Jtl1KOM no reoMeTpl111 . Cpe)l.l1 npOliHX OCHOBIINX 

IIO.IlO:!CHI1A " !lallaJI " f.BKJIH)la Bl1)l!I OC MeCTO 38Hl1M8JI OIITbiR nOCTYJIBT 1 KOTOpbln y MeCTHO n pl1BCCTM 

3)1.CCb OOJI!IOCTbD , 

fiRT~>:R no cry naT EBKJIHJVl : Tpee!yeTCR 1 4T00~>~ BCRK>fll pa3 1 Kor JJ.a npP.lAall npM nepece4e­

Hl111 c .ll.BYMII .ll.PYfl1MH np11Mb1Ml1 o<5pa3yer c Hl1MH anyTpeHH>fe OJ\HOcropoHHHe yrJibl 1 cyMMR. Ko­

rop~>~x UCIIbiUC .ltBYX npiiUbiX 1 3Tl1 npi!MWC ncpece!Ul.JUfCb C TO A CTOpOIIH 1 C KOTOpO!l 3Ta CYMI.!B 

lACHhiUC )I.BYX npiiMHX . 

llBa TbiCI!liCJICTI111 y~ MaTCMBT>fKOB 3ai!HMUJIR. npo0JieMn 1 KaK BbiBeCTI1 np11Be,JtCHH06 YT Bep­

l!J:)I.CIIHC 113 OCTBJibHbiX fiOJIOJ:Cill1A P.BKJIHJ\8 , PeweHHe OTOtl npoOJICMil 01-lJIO ltO.CT0.1bKO IICOl!tli.ll811 -

HbiM1 liTO .na;w;e B Kpy r y fCOMeTpOB OliO JtOJifOC BpCMII CllliT8JIOCh aOcyp.l\IIHM , 0M3a.'IOCb 1 liTO 

OflTNA nOCTyJIO.T He 38B >1CliT OT OCT8.JibltH X llOJIO:'!tCIII1fl To;sKJIH)la . Jl.OKl\3£\Tb He38Bl1C>1MOCTb n.R ­

TOfO nocrynaTa uo~o C!~>~no , JI>fmh co3.nas noayD reot•eTp>11'l 1 nocrpoeHnyrl ua orpKttall>111 yr­

BCpl(JI.eHKII 1 CO.Ilepl!CalJteroCII B niiTOM tlOCTY JIB TO . HO CBMB MHCJib 00 OTp >1 Ualt K>1 tlSITOfO OOCTY na­

Ta npeACTaBJIIIJiaCb 8 TO BpCMII aOcyp.llOM . 

Jlnll pewe11>111 npooneiAbl rpeooaancA cwenbltl re11>1:t , c nocoonwn nopMn c wHpon o:~3pcHHeM 1 

CJIOlmBIII>fUCil na npOTIIl!tCHHK Been KCTOpl111 4C,10B9 4 CC1Ba . ~JTOT BCJII1Kl1:1 lti'I.Y4HH!1 00}l!H1f CO­

IlCpllll1JI PYCCKI111 Y4CHWI1 ih!KOJ!Ilt\ 1[881108114 noOa4eBCKI11l (1?9?. - IB56) . -~onyr. 'U18 OTpl1UniH! e 

n11roro nor:Tynara , 011 co3JI.an uony10 reoMeTpaiO . ncpaaH ero nyOJJI1Kiltll111 no nonon reoll.cTp1H1 

OTHOCHTCII K 1829 roJiY . Emc pRHeP. 1 II r1JeDpRJII1 no cTapotzy CT>fJIIl I8t>6 roJI.a , on awcTynH.~ 
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11: ·j :L,~IK0-Mfl. T C IKJl'l f lC•>:0/4 :lRl.KYJtbT CT'! j{a3<li!CKOfO YHKBepCI1TCT<1. C .10K.11\)tOM, B KOTOpOM 

r: orl·: :r:: o6 on:p1n11 .: Hor.oA reoucrp:.n-1. 

iiv.4e r o He :man 0 Jlo6a4€B CKOM1 K TllKOA XC re01.cerp~H nplfl!l eJt ~ BCHrCpCKHA t.li\TCMI\TMK 

::Homu Jio~sm ·~ loOf'- 1!160) . i':ro 3a.Mellarenhuoe uccne.~toeaune 6Hno onyCL111KOBil.HO e I8Jc ro­

JiY ll Ka 4CCTBC rtpV..1011:Cfll!ll1 K 60Jtbli!OMY C041AIIC!ti!IIO ero OTUa - :Papi<Ulil8. nOASIH . 

I{ l.f.ltCIUl o Hoeol\ rcowerpul!l rtpKwen tll.Kl':e 11 l~pn ·~pw.JtpKx raycc (1777- 1855) 1 36Hl-1-

'"aAWHACll ;eopHeR napaJt,1CJibHin He ~ll.BHC !.1li.O OT Jl o6a4eBCKOro H l>OAII>i. 0.1l.H8.KO , 60.RCh 

OCT8.TbCR ~CnOHliTWM , 011 HC ony6Jti1KOB8.JI CB0!.1X B3fJIR.ltOB HI\ OCIIOBH reOMCTpKK. 

i3 reOMeTpH!-1 Jlo6a.4CBCKOfO 4epe3 Kll.:<I:Jl.YYJ T04KY a , JIC:<!alltYD Bile 38.)l,lli!HOA npi!MOR l 

( eM. pHc . I), npoxo,n1-1r OccKoHe•Hroe ceue~creo npm.n.:x 1 nc:mm~-tx B nnocKocrK a. L H 

He nepeceKaX>mMx npn~D L 

L 

PKc . I. 

.nee rpaHKlllllie npnw•e 3Toro ceMel1crea Jlo6alleBcKMR • Ha3ean npRllliMK , napannenhHYMK 

a o~uy K e ,npyryD cc cropoHhl . Yron , o6pa3oBaHHhiR raxoR npsn.wA M nepnen.nKKynRpou 1 ony-

uteltllhiM K3 t 04KK a 11a npRMJ'L L oH Ha3ean yr noM napannenbHOCTK . Ot!AetKM HeKoro-

phle JtpyrMe 3aMe4atonbHhle <flaKtbl :>ron reoMetpKM . B npocrpancree Jlo6a.4eecKoro ner no­

.ll06nwx 4>Mryp . I!MeCTCll a6COJIDTH8.SI .ltJll1118. k . 0Ha BXO}tMT B 60JihmKHCTBO ¢opuyn . flpM-

BCJtiht llethlpe K3 mtx. nepBall OTIIOCliTCll K 38.BKCMUOCTll yrna napaJIJICJihHOCTM T1 (S) OT 

pnccroRIU1ll s TOilKK a JtO upnMo~ L 
s 

I ncsJ=2aM.-tJ e-F 

Dropal! Bhlpa:raet .ltJIKHY oxpyliHOCTM t B 38.BKCMUOCTM OT ee pa.l{Myca z 

e = 2srk ~:E.. 
k 

(I) 

(2) 



K 
~l) 

J:aKOHU'l , ·~ c rnri pTCUI Cnll3blllllCT Tp!<! CTOpOI!I•I H Yl'OJI rpeyrOJIL ll HK<\ ~ p!-!C , ? • ) 

a 

c 

PMC, 2. 

f.OCJteJtHSUI ciJopuyna yKa3WBaeT H8 TO , 'I TO BOJll1ll1·11la i,/c IIDJIIICTCil pa.'\Hj' COM Kp MBI1 3HH 

npOCTpll.HCTBn J(o0a4eBCKOrO 1 TaK r.aK l.JIP. C<j>Opltti CCKOfO TpeyrOJibHHKa ( TpCyfOJib HHKll. HI\ 

c!f>epe , o0pa308llHHOfO 00JJbUIHIAH ,JtYra .. m) aHanon14Hilll ¢lopM)' Jill MIICCT BH.ll. 

( 5) 

rJte R - pn;myc c~lopw . TaKHM oOpa3oM , KPHBH3Hll npocrpnHcr sa JloOn'lescKoro panna --Ia . 
Uocne KpllTKOfO 3HaKOMCTBa C reOMCTpHeR Jlo0n4eBCKOfO j'MeCTUO CllpOCHT b 1 HMeeT JIH 

Ollll OTIIOIUOH~te K TeOplHI OTHOCl1TeJibiiOCTH . qT00JJ OTB8Tl1Tb llll ::JTOT BOripOC lof rlpl1 TOM 

YTBep.r,liTeJtbiiO 1 ;'lOCTaT 0\IHO jl8.C C ~WTpeTb 07liOCWrenbHYD CKOpOC'l'b JtBY X 41\CnH\ 1 J(DH~HXCH - -CO CKOpOCT !U.Hi 1{ l1 v; , J Tf\ CKOpOCTb paBHa 

r/ - - 2 1 [- - ~ ' - y ftr,-~) - ~ v;xv;] 
~- -u 

1.- ~· c 
( 6) 

BBOJtCI>t BCJIH4~HY S 1 CBil3JlliiiYD CO CKOpOC1'blO 1/ COfJif\CIIO CJIC)l.yllHlet~ c!l OpMyJtC 
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v-- c tit.§... c (7 ) 

OOo :.lHai{KIA 11epe3 f) yron uex.uy i{ K 'ii; . flocne Hecno:oo1ux BllKna.noK no.ny41.1M 

c1 s.& = c1 ~ cit. ~ _ Mt _;_ sh Se ~ $ . 
c c c. c c (C) 

ll erpy;mo 38.~tenn. cosna.~teHKe TOJibKO 4TC. nony4eHH on t~opuyn~o~ c cflopuynoll tpeyronhHMKa 

( 4) • CpaBHOIIK6 :>TKX l~Opuy Jl yKa3hiBiiCT Hli TO 1 4TO B6JIK4HIIY S CJ16Jt,Y6T KCTOJIKOBeTh KaK 

,!l.UtiiY 0Tp6 3Ka B n p OCTptiHCTJi e Jl o 0ai{6DCKOfO C KpMBH3ROl~ -~a • IJI:i MOlK6lol 3B.KJ11>4MTb 1 

11iKMM o6pa30M 1 liTO llpOCTpUIICTBO CKOpOCTOil MaTCpHaJibliOil TOIIKM B peJIRTMIH1CTCKOII uexn­

HMK6 RBJIRCTCH 11pOCTp<liiC'l:BOll Jlo0n4CCKOf0 1 pl\.'tK)'C KpKBK3llbl KOTOpOrO C TOIIIIOCTbJ) .!tO 

MIUU.IOtl C,\Mlll1 !l~; pa BeH CKOpOC TK CBeta C 

Jl u e peJJ!!H !BMCTCKOll MCXaHKKe npOCTpaHCTllO CKOpOCTel1 M8T6pKB.JibHOA T04KK 6BKJIM)IOBO . 

'111:r:C Mill nOKI\:!:6U 1 4T O npocrpa!ICTBO CKOpor.teA l.l6.T6pKO.JibH ~ I1 T04KM MOJit6T Clb!Tb JIMCIO npOCT­

pO.IICTf>OM t:BKJ!M,'ta ' J!KOO npocrpaHCTBOL! n o Oa.4eBCKoro . Ta.KMM o0pa30!A ' yrsepJtKT6Jib na.R 

popt!Y nKpo sKa. l tsltoro nocry nara BBKJIM.ll.a )inn npocrpa.Hcrsa cKopocren uaroplUJ.JJbHol-l TOtiKM 

npHIIO)l.IIT K H6p611S!TMBMCTCKO!t U6XI\IU1KC 1 a er o OTp11UB.T6JibHB.R <IJoptzy m~pOBKa npKBO,Ilr.lT K 

p CJIS!TKBKCTCKOA MCXIiHKKC. 

P.R.!t 11p 6,ll.JI0:!6HH!i reouctp141.1 He 3aBMCKT OT MCTMHIIOCTM MJIM J!OlltHOCTM n.IITOfO nOCTy-

JW:ra. . CosoKymtoCTb r aK r.lX npe.n}\oxenu!l H. IioltRM na.Jsan aOc onDrnon reouerpMell. P11 .1t 

ilp0)tJ!0:!6HKP. IACXI\HKKK TaK!:e 116 3BDHCI1T OT CKOpOCTr.l CB6Ta. CJJ6A}'II JiOI1S!K 1 COBOKynHOCTh 

H lKK:< npe;t110l'\6Hltll UOKJIO llli:.!Biith aCJCOJIDTHO!\ M6XB.HKKOI1. n pl'B6.llihl H6KOTOpYe npe)tJIOit6HKR 

"' n l1r.onmnolt Mexnn.,ItM. 

fly CTb m -MD.CC~. OOKOil MB.TepHnJibHOn TO~KH, V - e o CKOpOCTb 1 f' - KIAOYJihC, 

C. - KMHCTif 'leCKa R aueprM.R . Corna cao ( 7) , 

mv - fl s 
p- r--::i - h1C 5-11- ' 1- v• . c 

c• 

£.= 
2 me 

Vi-~ 
-tnc 2 

- mc
2 

{ d% -1} 
. ( 9) 

OntO:IICHKC HNnyJibCD. p K 
2
'; pai!HO JlJIMHe OKpyXH OCTM B npocrpaHCTBe CKOpOCten pB..llHY CA. 

S (CIA , (2 )) t OTHOWeHne KMH6TKI{6CKOA :JHeprMM C K 2";, pnDHO OJIOU(Ii)tK Kpyra 310-

r o :r<e pa.JtKJCn ( CU. (3)) . f10CJI6)tH~\e YTB6pA,!t6HKR cnpaBe,ltJI~BH K B HepeJIRTHBKCTCKOR Me-

Xf\HKKC, 0. l!OTOIAJ 01114 Ol"!IOCRTCII K 86COJII>TI!Oil M6XfU!KKe . 
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~anee , 0603HCl4 lfM 4epe3 ur O'rHQll!CH IIe KI1HCTH46CKOI1 ::>HeprKM K ~n.myJIL Cy . fiony-

.,. ..... c. - c ..;..; .§.... 
vv """ - - £,11 2C p (IO) 

TaK~M 06pa30IA , 86Jnf4Kl!El 7AJ" paana CKOpOCUf t COOT BCTC'l'BYiluteR flOJIOBlfHC 0Tp63Ka )lJIMHY S • 

JTO TUK:lte OTHOCKTCS! K a6COJIX>TIIOA MexanKKe . BeJ1114KHy 7,1/" l!a30BeM OOJIYCKOpOCTI>D. 

flp11Be.l{SIA 6onee CJIOJO!bll1 npHMep. flyCTb llaC'IJ.H.(El C MaCCOA flOKOI! mJ H llOJtYCKOpOCTbll 

ur; nperepneaaer ynpyroe cronKHoBeHl1e c noKORI!IeRcn l!acrHuen 1 v.acca KoropoR pasHa m& • 

fiOJIYCKOpOCTb W nepllOA llaCTIHlbl llOCJie CTOJlKIIOBei!HSl CJte.JtYilUUtll o6pa30U CBSl3aHa C ec 

yrnoM paccestHMst 8 a na6opa1'opnoll CHCTeMe orcl!ora : 

w; -w- ( II) 

<.Pop~zyna (II) npMHa.nJiexHT a6conDru oR MexaHHKe. U3 Hee cne.~zyer 1 4TO npK m1 ~m& • Ht.ceeTCII npe.nenbHYR yroJI paC CCRHHSl $ 1 paBHI>IR 

(12) 

flOCJie.lHCC yTBCpX)leHHe TElK:!e OTHOCKTCII K a6COJIIJTHOR uexaHMKe . 

Bae.n11 B paccMorpenHe npocrpaucno cKopocre« l.&a.TepMaJILHOR T04KK 1 w nony4MJIK 

B03MOlniOCTb · onpe.ne JIHTb CKOpOCTb MaT6p!1aJlbHOU TOlll\11 6e30THOCI1TCJILHO K KaKOR- J!KdO CMC­

TeMe OTCliCTa . TaKaS! CKOpOCTb SIBJI.ReTCSI T04KOR npOCTpaiiCTBa CKOpOCTeR. J1HepUHaJibHall 

CKcreua orc4 cTa raKl[e noJIHOCT hll onpe.nensteTCSI T 04KOA npocrpaHcrsa CKopocreR uarepKanb­

HoR 'r04KI1 . llyCTL Tenepb 3a){a Hbl CKOpOCTb 4aCTI1l.(bl 1 K306pM·.aeMafl T04KO!l a 1 K HHep­

UI1aJlbHast CKcreua orcl!ijra , 11306pa:meua>~ TOliKot! 0 • BenKliHHa S 1 onpe.JtenenHall no 

cjJopuyne (7) 1 paBHa paCCTOSIHI!D MeJ:.ny T04Kalo(l1 0 11 a 

llOCJie TOrO KaK Mbl B .llOCTaTOliHOR Mepe YIICHKJIK cede , liTO reot.ceTpKS! no6a4CBCKOfO 

co.nepXHTCR B TeopHK OTHOCKTCJILHOCTI1 1 Mbl MOX6M 3aNeTI1Tb 1 liTO C C03~HI16M T60pi1K OT­

I!OCMTeJib!IOCTK OTKpbiJIMCb HeOXK){aHHY e nepcneKTMBbl .J(J!Sl 3KCnepi1MeHTaJibHOfO flO.J(TBepX)t6HK.R 

reOMCTpiHf Ti o6aliCBCKOro . TaKHe OKCnepMMCH}Ii 1 KaK Oflb!T 1AaRK6JibCOHa 1 06HapyxeHHe JlC­

¢eKTa MaCCii " MHOrHe JlpyrHe , RBn~DTCSl llpS!MbiMH OKCnepHMeHTaJibHblmf yKa3aHHIIYH Ha OCY­

meCT BJieRHe reouerpHH no6a4eacKoro a npHpo.Jte . 
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U~ Dnn~M , 4TO reOMCTpHR no6a4CDCKOro , D CBOH BpCMfi upe~CTRBnRBWRHCfl MHOrMM 

.r,u.qi:!KOfl OT l!:H3Hii 11 .na:!e a6cypJtiiOR , HhiH6 OK83ll..nf\Ch na:~nORIDH~I 3Jl6NeHTOU 9 OCIIOBl\HIHl'< 

TOOp6TI146CKOII ~H!311 KH . To;U C03HaT6 JlhiiOC npl1MCHCHiiC D 4ll.f311ti6CKHX HCCJl6)t0Bll.HHf!X , IICCOM-

116HHO , OplWOCCT CBOH r!JIO.Ill:i. 

2. 3aKoHI-l p1:i4ara ApxHMO.Ill\ 

PaCCMOTpMN COO)\HHOII H6 J!BYX 48CTHJt ( i. 11 1
2 

8 O.D.HY 4ll.CTUI\j' r ( HJIH pll.Cill\Jl 

41lCTl1UI:l ( 118. ,l\96 ti 8.CT11Uhl {, 11 ~ ) • IlyCTb a1 Y az - CKOpO CTH ll8.CTHU ~ 11 1,; 
( B3f!TH6 6e30THOCHTOJlbHO K KaKot1- 1!1160 CHCTOUe OTC4ilta) , 1111 If m2 - HX Ma.CCN OOKOR. 

Tpe<lye·rcR llll.~ln! CKOpOCTh a 11 MaCey nOKOll m 4ll.CTI!UI-J ( 

CKOpOCTb a 011p6)(6JISIOT I!HCplll18JthiiYIO CHCTCMY OTC40TI\ , B KOTOpOH ~nAOYJihCbl tlllCT11U 

~ 11 Yz pll.BIIH n o MOJlYJID 11 npoTHBono.noXHI:j 110 nanpanr.eum:> . CneJtoaarenbHO , T04Kn a 
118XO,l\MTCR Hl\ 0Tp03K6 aJ. a2 11 )(8 JIHT oro TaKHlA 00pa30M , ll 'fO )(.'1111111 OKpyl!:HOCTC~ C 

pa.IU1yco.uH a a.t 11 a az o t HOCRTCR KaK m
2 

: m.t • TaKoe onpe,'te.nemte u oJOOto pf\ccw.nrpH-

aaTb KaK np:OH.lc3)\0BCKH~ 38.KOH phl4ara nepBOrO po.na . :hot 38 KOII NOJ:HO 3811HC8TI> CJI8)\YIOI'I l1M 

o6pa3oM 

~ 

,--, ,....., 
a1 a. + a az 

,....., 
== at a. 

m c y, aa, - m c - p aa,. 
1 y- 2 5-ltc 

(D) 

J llllK Cl! '0311U48.07 pacCTOSIHKe Mel!C)Iy T04KlU111 a l ! ~ • B HHeplU1ll.JibHOII C ~CT81AO OTC 4 ~-
Ta , onpe,neJISIC!.!OV. 1'04KOR a2 , J.HAnyJibCH 48.CT~Hl Q H J:; pf\BHW. 0 TCil.ltll. CJTe.nyeT , tlTO 

w.ac ca llOKOll m paDH!l npOl!3DC.Jtelllm IAllt::CH r!OKOI! m1 1111 OTI!O tlle HI~8 J\JIYII OKpylltHOCTe t·! 

c pn.nuycau~~. at. a1 H a a2 • :Jro onpe.nen emte J.Ao:tuo pacc rAf\Tj)Hnn·t·h t<a.K apxHMC.JtOB­

CKl.t.l :JaKOIJ pb14!lra B':OpOfO pO)(a . ~fO MOllHO 3!lrJHCaTb B Bll)~e 

me~ 
~ 

a a~ -c. 
= m.J. c si ¥~ 

c ( 14) 

•':<{lOpuy JT11pO!l8.1JHHe 31lKOIIH pJJ~llara f\pXKl~C )\8. OTHOCR'i:' Cfl !C a<JCOJIIOTHO:I MeY8HHKe. IIX MO!:­

HO 11 pHIII!'fb B KUtl eC TBC HCXO,I\Hh:X .BMOC'l'O 3llKOHn COXpllii81111H 41lT!l pCXUOp110f O 1-!MnyJihCll . B 

Cf:.MOI/ )J.ell e , onpe.llCJIIIU tlCT!:lpexuepuHII l!HOYJibC 4£\CTHUIJ K8K nnpy (a.J m ) , COCT!lBJI8HliYI'l 

l'- :• C KO pOCTI1 ll(lC 1' 11lll·l H ee MflCCI:I ITO KOil . CyMMOtl .llBY X T8K11X nap (a,, m, ) 11 ( a6 , n?.l ) 

Ha:J oHi~ IA l'a py (a , m) , on peAeneuuy kl 3aKO'IC.IAI1 p:Jttara Apx 11HC.Jta . llerpy)mo y6C.I\l!ThCSI , 4T O 

-
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JTO COOTD ei'C:T BY ~T CJIO lCC!nm li CmpexMeplU~X '1!A11Y JILCOB , 

l!3 ( IJ) cne;zycr 

........ 
tit :!3, -

c ( 15 a) 
.) 

' 

OTKY.ll.ll 

~§, 
c 

(I5 B) 
1!3 (I4) ~ (IS 0) nony4aeu unccy noKOfl 

m = Ym 2 +m 2 +2m m cJa';Q: 
I 2 f 2 C (16) 

JioKaxcM ren epb , 4'£0 .ItJist JillOoU cMcreMbl orc4orn 0 cnpnae,llJIIfBhl cne,!zyl>lltMe paneH­

CTb!~ : 

m I ~ Oa, + m2 cJ, OJZ - m ct Da C C - C I 
' 17 n) 

( !7 0) 

r .!:!! e - JillOast T04Ka npor.rpaucr aa cKopocr e\1, ne c oenaJ'.all~~taR c 0 • 

•':Ha4nJia )tOKa~CU pnneHCTDO ( I ? a) B CJIY4£l.C, KOf )tfi T04Kll 0 COBnt\J'ACT (' 1 04KO;! 

a. . Ono nenocpc.ll.C'!' nc11 HO CJICJ'.Y or 113 05 n) M (16) . llJ,:eoJA 

m
1 

c1z aa, + m2 d aa~. =m. 
c c (T13) 

ilepl'!!,1eg I<' C JIY 4Sl~ Od!qer o llllJIO:-ICII V.F. TO'lKif 0 ( pMC, '3) , Hn OCH 0 1m1Ufl1 ( 11) 113 

1'pC.}' l'OJibllllKOB ..1 oa CX1 11 Ll oa.a1 



c1 oa, 
c 

rJ oat 
c. 

TaK ~tttK 

JO 

\)7"' 
0 

P11 c . ) , 

_ ct aa, cJ oa _ s-1, aa, s1t oa co1>Loaa, , 
c c c c 

_ cJ, a~ 1 § _ sJ aa2 . /) oa c-MLoaa~ . 
cc-ltC c

547 c 

Loaa, + L oaa2 = JT, 

TO B BliJ.Y ( 18) OTCJ>,!tf\ Cf.eJtYCT ( i7 a) , 

(.l9) 

1{roGH JI.OKa3aTb ( T7 6) 1 np~tMt>lllt~ I!'OPMY !'Y (I? a) K c~creMe ore~ era 1 :tBM~jute!lc n co 

CKOpOCThll e 

m1 c/, ea, + ""z d ea~. = md ea. 
c c c 

Ho H3 rpeyronLHI~Kos ..1 eoa Ll eoa2 , ' L1 eoa. ( pHc . ~~) nony~am.t 11 

a 

Q 

PHC, 4 , 

cJ ea, = d I!. c~ §, - ~ il .Jr §, CMLeoa, , 
c c c c c 

cJ
,...., ....., p,..., _ fJ,-y . Pr-t 

eaz. _ ,.!z ~ en gE~. - Wt !!.£ m 0!z. c.M Leoa c _ ...... c c c c z , 

viz §. = cit Ce cJ, ~ - ~ Oe ~ oa co-s Leoa . 
c c c. c c 

(?0) 

(?I) 
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,•o pMYJlfl ( 17 HJ o:llln4flCT 1 'ITO U J!XJ(Jotl C II~Tew.e 01'C4 Cr& CYMM8 IU\CC )\Blt ir.Cll»ll 4aC t ~l\ 

THUbl panna 

m m .... m d.% 
a'· - Ti-r;· (??) 

'~'OPMJ' Jl(t ( 17 C) 03lUl48CT 1 'ITO D .I!D6o !~ CKCteu e OTC4etn CYlUla !lpCCKttK!l V.IAll!' .Il l> COD 41lCTl11 t 

( 1 » 011. lin JUl(JyrJ OCb pllBila OpOCKl\1111 KMny Ji b CO. 4 llCT HI\bl 0 Jill Ty l!CO OCb . 

Rb!6opAM B npocrpancT.Be c"opocroll tpK e;~MI1 .1'1 4 HNX B3llKLIIIO nopneH~KKY.I!Hp!lb: x orpe3K8. 

oe1 , oez •1 oe3 • 4en:pe aenn4tfiiN 

...., IJ ,.... '· n ... me~ oc'4 u s Lao,,, f+ - mc.l 1f. Pt = me sl, ~~ elii La. oe, ' Pz. ..., me m ot ~t-aot/1 , P (2J) 

JIBJIJIY.ITCJJ OpTOf OilfiJlbllH ~Itl 11p00Kl\K11Wl 4CTI:IpOXMOpl10fO 'IIIIIYJtb Cll ( a , m) 4llCTKI\H Ill.\ OC~ 

x 1 :1 1 'Z 1 t . 01111 cl!n3aHN paBeHCTDOM 

(24) 

3aMOTVIIil 1 Ct!!C 1 'ITO D l!epeJIII OfB I1 CTCKO:I II.O Y.fl.HUKO 3<'1.KOJI CO Y.paHOIIKII MaCCH ( I!BJIRP)III>!ncl! 

2aKonou coxpaucnvr.q :lf.OeKurm 4CTblpexuepnoro HIAilY.IIbCa na ocL t ) cne~et ;1:3 31l.KOHO~ 

p1:14ara ApxHlAe.Jta ~ B r;1op1~y n<:.x ( !11) v.nv. (I? a) Hn.D.o BNnonliHTL npe.JtCJJbllbl!l nope:<OJI. c-oo) . 

'J. Ct onKnonenHo 4acnu t 

3 ltOCh Mlll ,'\OJl~llbl OTKa31lThCS! OT l13J!Ol1:01HH! pit,lla KHTOJ'OCHNX pC3YJ! bTaTOB H orptUH1-

41t!T b C!l HlliiCJOr.ee npOCTN:dt1 3<l..'\ll4mA~l 0 CTOJIKIIOBOHlUl .l1BY i\ 4 llCTHU. 

Pacc~10·rpim ynpyroe c-r o:rKHoneH~1C ~nyx 4acruu c lilaccnun ilOKOR ""' ~~ m 2 • 

Ecr.t• !!3HeeTHI1 11 :< Cl<OpOCTJ,l a_
1 

11 a_2 )lO CTOJlKHOBeH I1 11 1 TO I!OTPY.ItHO Hali1t1 li X 

B03!JOZJIHC CKOpOCT I1 a 1 ll t:la IIOCJle CTOJIKHOBCHllfl , J CllMOI1 .'~0.~0 1 110 3a:.:OJlaJ! p!-14url'. 

lluii)(l:l! ~I<OpOCTb a Cl: CteMII )( fly :< lillCT !l!t !<.IlK 1\t'.'tO rO ( ;'11C , 



L ,_ < - , 1 l eta 

P11c . 5 . 

i'p!! o·,o~., orpe3oT< a,a.~ npoxo.:nrr tt cpe3 rottKy a . 

r:ycn. 1·cnnph 30.Jl/l !H; c.r:opocr11 a_.t. }1 a~, ncpno!! ttnCTI1Ubf JlO M nocne cr onKHOB e-

~:-.11 !! tpc6yc·rr.R I!H:-ITII 003MOXH\.fC CKOpOCT !f a_2 11 a2 DTOpO~ 1Hl.CTI1 ltl." .1\0 r.1 nocne CTOJIK-

II OBe~mn. 'l'ai\ Kilt< -~011 Y.Ii a. paBHOJ,!IJtJlelle. OT TOilel\ Q_
1 

H a, t TO OHa J!9Xr.1'! D 

liJIOCl:OCH! {j) , !Wpnt?ll,1tl1KYMlpii OYo K O'I' !J8:1KY ~.t. ~ If npO Y. O){IJUIC!! 4 epe3 ero Cefi8,D.I1HY 

t:t, 
9_~ 

~ 

(CM, pac , 6. ) . f!OJ!O l!tOHUe 

a~t ~ 4.1 

Pt~G . 6. 

T04r~H a un oror! llJIOCKocnt lll14eM ue orpmtw-l eno. rTpoAoJI:!tm& o·; pe3oK 't1 a ..rto HeKo-

ropo:l r ol.!::<lt a_2 , mr. ttro1w co6n¥JJ(n.mcb t!ronoptu-1n (cu. (D)) 

J,. 
,...., 
a a •• 
-c : ~ 

,......, 
aa_, _ 
c m, : m:z . (?5) 

04aBIUII O, T04itl\ ~z .f!DJIHCTC l1 B03lJ0~'..'110;1 Cl<OpOC'fbiJ nropo!'l IIUCT.I!IHH JlO CT011KIIOBeHH.II , l:3 

-ro tt cK a_, 11 a_2 onycnn.t uopneHJJ.l~I\YJiHJlH a_, ~1 11 a_2 Cz Ha nnoc:KOCTh tJ-> • 

J::; npmAOyi'OJibi!LIX Tpeyi'OJlbl!UKOB A ~1 I, a 11 Ll t?.a ~a CJie.Jt.rer 

,.--. r-> r---! r--> 
~ a.,&, - I a a_, · -·no( - P a_2 l2 _ 1 aa_2 .. ... ot c = ~ c ~ , Ml c - !111 c ,,, . (26) 

'I'ni<M!.I oe!pt\30 1~ , !IC31iBI1C11MO 01' DJ:.le!Opn T04KII a. 
~ ,--. 

~ a_2 c~ = m, $J a_l" 
(27 ) c m,_ c . 
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:!t8K , I' c~ OM01' p1140 C KIHI IH:'CTOM 1.'03MOl':flb! X Ci\Oj)OC: te::l Bl' OpOil llll.CT MI(I.i ){0 CTOJIKHODt-ltl.ffl I'I H­

JlltCTCII rJO Bepxl!OCT:b , paBIIOY JVl.JIC!I HIHI OT rJ Jl tlC KOCT J.o! fP , 'l'aKall rJOBP.p :<IIOClb ll f\3!>! 1! Eit~TCII 
~ KB I~)\M CT8.HTIIOA rJORO p:t!tO Cl'bJ) . 'J n p OCT p8.1l CTBC "2BKJii1JI.8. OKBl(I{MCTiiH THfl.ll noa e p ·( IIOCU .A B­

JilHlT Cll liJIOCKOCTbl0 1 TOI'N\ KllK 8 npOCTpuiiCTDO Jl o 6a!.i e RCKOro OH8. OTJTM48CTCI! OT n JIOC';KOCT H, 

CKOpOCTh DTOpO ~ 48.C T11U~ fiOCJTe CTOJTKHOBBH J.o! R RBJIReT CH 8e p KRJlbPYM OT06pa~eHJ.o! eM 8 

rJ JIOCKOCTI1 /J) t-e CKOpOCTJ.o! JlO CT OJIKIIOBelllll! . 

Pa c c MOT}HIM e!l(e par.nnJJ. llac tH llbl o ua Jlety ua .nee 41\C'l' MIIbl K; "' ~ • :ly c Tb 

t! ~B P.GT!I t' CKOpOC Th 4/lCTIIl\1~ 0 11 H8.fiJlllDJiel lHR CKOpOCTeH 41\Cnlll ( 1 1-1 fa R J18.60p8.-

T OpHo:! C!-iCTOMO OTC4 eta 0 ( p11c , 7) , ;;ne ,llOB!i TOJlh HO 1 B npOC1'p8.1l CTBe CKopocr eA 31l)(6.HN 

he . 7. 

JJ.Ba nylla L1 11 L2 , Hb!XOJJ.llL'IWr H3 ro liKH o , H r o4 Ka a 
o6pa3088.HHOM 3TMI.IH JtY48.W.H . T 0 4K8. a 1 pacnonoxe Ha 118. J1ylle 

ny4e L2 r a K , liTo orpe3oK a, a2 npox o)l.HT 4epe3 T04 KY 

ro4KY a: JJ.Be npsil-fw/ a t', 11 a~ napannenhH o nylla M L11 

aJ. y JtaJieHa or T OliKH 0 6onee , li e~ 1'04Ka (
1 

, a T 04Ka 

~!cnonb 3YR <f>opMj'JIJ» ( I) 11 (~1) , Hetpy.n.Ho nallr~ orpe3K ~<~ o~ 

, pa.c n o nolll:ei!Han R yrny , 

L, , a T04Ka a. - Ha 

a , flpOBCJlCIA 4 e pe3 

11 L, . 04e D~.ll.Ho, T04Ka 

Oz - 6onee lieu T0 4Ka ~ • 

I( 0~ 

4, ITpoc tpai!CTB O CKOpoc reA KaK OCHOBa ll.KC I1 0ioCaT11KM MexaH MKK 

flp OCTpaii CTBO Ci<OpOCTeU U8.TepHB.JlbHOn T04KM MOllCCT ClNTh nOJIOJ;CJIO B OCHO By aKCI10 Ma­

'IMKI! Mexalll1KI1, B )l.anHoM naparparpe or 4~rar enn no t peelyer c n 3HI!4 HT eJth HO OOJihma H Mar e ­

MaTI14eCKaR no.aror osKa , HeJKeJI I1 s 4 en>~pex .r.pyrHx nnparpa~ax . 
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J)y)leM C4Wl'8.TD , 4TO npOCTpll.HCTBe!IIIO- BpeMe!IHOt! MMp ,qBJIReTCII 4f!THpexMeplii-H.I I(JI0 f0-

06pa3JieLI . j ro 3Ha4~T, 4TO .110CTf\T04HO MaJiyD OKpeCTHOCTb JIDfiOA T04KI1 IAOl'I:HO B3ll.MMIIO 

0.111103Ha4110 14 R~~fiiHAIIO HCIIpCpHBHO OT00pa3flf1'b Hfi 4eTblpe:.mepH1>11l eBKJiflf)lOB KyO . Ji.BMJ:CH01e 

MaTepHB.JibHOA T04KII ( 003 y4eTtl KMHTOflHX ABJieHflfH) flf300pameTCR KpHBOA 9 npOCTp8.HCTBeii­

HO -BpeMeHHOM MIIOf0 06pa31111 - 1.411pOBOU TpaeKT OpHel! , !! bDTOH yCTfiH OllHJI, 4TO L~Mp088.R rpaeK­

TOp11fl onpe,llenHetcR .llt~!.<~cpeHill11l.Jibltt~MH ypasHeHI1HI411 noporo nopR.nKa . Y411THB8R no , Mbl 

.;~.omwhl notp~Oosarb , 4T00Ll npocrpaHr.ueHHo-spew.eHuoc MHoroo6pa3He O~>~no .ltMJo:.II.H JtWfY!le ­

pcHtt11pyeMi:lM . TaK KaK ypnBiielll111 llbDTOHfi 11Me10T BTOpolt nopl!)l0K 1 TO COCTOIIHI1e Mll.TOpHaJib­

llOt! T04KH 011p6,1teJIS!CTCH KA.CfiTCJtbllOA npRMO~ K ee MHpOBO~ rpaeK'!'OplH1 B l!eKOTOpO~ ee T04-

Ke. no.rt4epKnoM , 4TO Kacal·OJibHau npRMnR pacnonol'.{eHa n KacarenbHOM npocrpaHcr s e . 

0TBJtCKll.SICb OT Ml1pOBOi-1 Tp8.CK1'0pH11 1 nony4aeM, 4TO COC1'0HHI1e M8.Tep:taJTbiiOI1 T04KI1 

onpe,ll.eJIRCTCfl npHMOA 1 Kf\(;(.tTeJibHOA K llpOCTIJfiHCT BCHHO - BpeMeHHOMY MHOf000pa31fk) B Kll.KO~­

HlH";yJlb ero T04Ke . To4t(B. Ka"nHHII onpe.JI.enner npocrpaHCTBeHHo- npeMe!-IHoe nonoxo1111e Ma­

repHilJibliO« T04KI1 1 a t.~ecro Kacarenbllofl npHMo:l s ~careJibHOM npocrpa.HCTBe onpe.ll.enRer 

CKupOCTb 11.1'l.TCpH£t,1bHOA T04KH , lfTO CKOpOCTb onpeJteJI H9TCI! KaCaTeJfbHO!l n p11MOII 1 nerKO 110-

llllTb 1 TaK KaK OHB. He 113NeHIICTCH npH YIAHO~eHK~ .llK~~epeHUHaJIOB BCeX 4et~pex KOOp,!!HIIaT 

Ita J!XH)oe o Omee ,ltJ!fl Hl1)( -II~CJIO . COBOKYHHOCTb COCTOIIIIH!\ J.lB.T epHaJibiiOI\ TOtiKH , onpe~CJI!IC-

1/~X KaCaTeJibl1blt:.H npl!MHMH C 00Vte!! T04KOii KB.CaHHfl p , Ha308 1ht npor.tpll.HCTDI)H CKOpOCTer! 

J..;C.1 ep118.JibHOH T 04KI1 1 OTIIeCellltWIA K T04Kfl p 

TaK KD.K rcacateJibHOe upocrpni!C1.'BO K tfCTblpe:.:uepHoMy )lW~I;lepeHnupycuo~ey MHOr0oOpll.3v.r.­

RBJtReT ~'~il 4CTHpe ·ntep1tbiM :.l(lHTpoarjltjlKII!lbiM npocrpaHCTBOM , TO COBOKynHOCTb KllCA.Te.'!b!IHX 

npRMhiX C Ol1ute:l T04KO!I K8.Ca111111 ilBJIJ!tJTCI! TpCXMej)HNM upoeKntOHI:JM !1pOCTp8HCT!!n!A , 'i'I'.K;.IM 

o~pa.:3oM , npocr p,:utcrno CKOpt>CTCi·l ''arep11aJtbHO~ ro4;<H oGJia.~tae r npneKTltBHim ~unnps1a.HTOM­

- aHrapMOHti48G'<IHA O'fiiOIU8111HHI 4CTNpe; T04eK. C Ji.pyro];l CTOj)OI!H t llj)OCTpA.liCTBO CKOp~lCTP.t1 

SIBJII!eTCSI TpexMepHbiM Ol',IIOpO.ItHbiM 11 J.f30TpOnHbiM npOCTpaHCTBOM C n01iOJI:I1TeJI&IIO OlipeleJieHHOR 

MCTp KKOA. li8.JIK4Ke MeTpKKK Bblp8.l'l:aeT Cy1!(eCTBOBIUII1e O'!HOCKTeJtbiiOR CKOpOCTK Me:t.J\Y .llBYMII 

COCTOHHHIIUK MarepKB.JibHOR T04K11 C 001!111ll npOCTpaHCTBeHHO- Bpe!leJtHHI.I riOJIOlll:eHHeM. J<aK 

noi<a3aJI 4>enKKC l{nenn, raKoe npocrpaHCTBO c npoeKTKBHHMK cso::tcnaJ.tflf stRnReTcll npocrpaH­

crso" flOCTOSIHHOR Kpi1BK 3111>1 1 a KLieliJIO : Jll100 npOCTpaiiCTBOM Ro~e4eBCKOf0 1 Jlflf00 npocrpaH­

CTBON EBKJIK.lla, nKOo npocrpai'CTBOil PK11.a11a. 

BpeMel1HHe ornomeHHH n npocrpaHcreeHIIO - npea.~oHHOIJ. MHoroo6pa.3MK , ecrecrseHHO , wr­

puvr OC00yn j)OJlb . :1to 11p011oJ1Jl8TC.H ll TO}l , V'i'O He BCHKaH KfiCI\TeJ!bHA.SI np11Mfill MO~eT 

npe)lCTB.BJiiiTb COC TOt'IUfe \1P..TCj)l11iJibllOi-l 1'04 Kl1 . f1pOCTpaHCTBO P 11Mll.l!8. 8 npoeKTiofB HO~ cx e1.re 
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CO)lCp:!HT BCC TO'IKI~ npo t: KTHBHOfO npOCtpaHCT BI\ , C:Jit:l,llOBI\TeJlbHO , npOCTpnHCTBO CKOpOCTeli 

Marep»anbHOl1 T041Ut ue uo:orcr HMeTb reoMeTpliii Pli"-11\Ha . TA.l< I1M o<lpa3oM, ~ro n p ocrpaHC TD0 

t-P~eer Jat6o reo)o{etpmo EsKnM.na , mH~o rcot.terpHFJ P.o<lallescKoro . 

01'CD.lla CJie.n.yet , 'ITO npocTpaHCTBO, KaCa TeJJbHOe K npoc tpaHCT BeHHO- BpeMeii HOMY MHO­

rooelpl\3HIO , 11l.4eer , COOTBC'i'CTBeHHO , reot.(e1 p11D niolelO O.ltHOpO.IUIO~I rpynnw raJJI1Jle!l , J:t~ Clo O.llliO­

pO.llHOn rpynnbl JlopeHtta , eCJII1 yCJIOBHTb CH , 4TO :1TO npocrpaHCTBO :JKBI1a~jx~l.fiiHOe , T , e , 4TO 

OIW HlAeCT :.>JJCMeJIT Oel'hC!.Ia , 

lJ OTCYTC'1'DI1l! rpaBI1Tatt\H1 .llOOj CKaeTCR , 4T(l npOCTJJaHC1'BeHJJO- OpeM8HHOC MHOfOOClpe.JJ.18 

HBJIReTCH {li~f)IIJ!HbiM npOCTp«HC TBt'M , H3 CKa3aHHOfO Clle.zyet , 4TO TOr Jla OliO IIIACeT reoMetplill 

JI\160 HeOJl.~OpO)li!Oii rpynnt-J fi\Jllr1J!Cil , JIIIClO HeO)lHOpOJlHOH rpynnbl Jlope!llta . ~ nepBOIA Cllyt.lae 

Mbl IIOJJJ I.IIteM MexaHHKY faJI I1Jiefl- Jihl:lTOHC\ , a BO BfOpOM - MexaH IIKY 3R HWT e~IHa- i.~l1HKOBCKOI'O 

(s OTCYTCTBIIH rpaBHTI\UHH) , 

5 . JleCKOJibKO 3aMe4aHtin 11CTOpH4CCKOf0 xapaKTepll 

CBR3b TeOpHI1 OTHOC HTCJibHOCT I1 C reoMeTpHeR Jloela4eBCKOrO <lbiJia 3aMelleHa BCKope noc -

Jte OTKpb1Tl1R TeOp11 11 OTHOCl1TeJibJIOCTH , ITepBaR nyelJ:11Kalt11R A11b<Jepra 3RmUTel4ua 0 TeOplH~ OT­

HOC ln' ell bHOCT\1 OTHOCI1TCH K I905 ro.n.y . Yyr,e s 1909 r . no.AB HJia.Cb pe.Cl ora A. 3 ouuo}X!le Jib.lla , 

B KOTOpOA 3 AHWT e iiH OBCKM II 3aKOJf CJIO!:OHMR CKOJlOCteA 11CTOJIKOBRH Ha OCHOBe reouetpl1K crpe-

pbl W.HHuoro paA«yca . J:o eute Jloelal.leBcKH~ a JioiiSTK orMe<.\ai!H , liTO C03.!!.1UIHafl KMU H ee aKJI~oi .JlO ­

sa reou etpiHI cosna.Aae'l c reowerptAell crtepbl MHI1Moro pa.D.Hyca . B ICJ IO r . B. ohpH4aK 

onyelJIIIKOBaJI CTaTbJO , B KOTOpOA JK8.31\Jl H!l aHaJJOfiiiO MC~~-'t.Y CJIOXel!lfeM CKOpOCTe~ ll TeOplHi 

OT HOCI1TeJibHOCT I1 H CJIO)[eH11eM Otpe3KOB Jlf\ nJIOCKOCT I1 JloelalleBCKOI'O . KpoMe Toro , i3ap11llltK 

KHrepnpeTHpoaan c TOli~H 3peHHR reoMetpHH JloelallescKoro npeoelpn3oBaHHR ~ope6tm 11 penR­

THB;!'CTCKHe ti>opMYJibl )(JIR aa eppatUH'I , ::uN ,eKr a Jlon nJie pa >1 or pa~eHJMl c s era or )!.B11Jey Uterocl'l 

3t:lpKana . <1> . i<neRH yKa3aJI , «To rpynna O.lli!OPO.IlHbiX npeoelpa3osaHIIM JlopeHt.ta H30MOptl>Ha rpyn­

ne .llBJ.il!teHI1R npocrpa.HCTBfi Jl oelaliCBCKOrO . B. ITay n iA 3aMeH1.'11 4'1'0 CBI!3b teOplr111 OTHOC H1'8Jib­

HOCTI1 C reOMeTp11eA Jloela"!eBCKOfO 0 4 eBI1)!.Ha 1 eCJIII flOCJI8Jlll llJJ pa.CCMaTpl1Bil.Tb B npoeKTHliHOI1 

cxeue l<3r.H- I{ne11Ha . 

0JtHaKo noHnrHe npocrphHcrsa cKopocrer. aneps!:Je 6~>~no oner JII1BO CI~OpHyJJHposaHo 

A. rr . Korex&H HKOBbiM. CKopocrb MaTep11a11bHOI1 ro l.I KH A . IT . Korenb t!MKOB npe)lcran ~ HJI ClecKo ­

He« Ho y.D.aJieiiHOil 'i'Ol.IJ<O!t npOCTpaHCTBa COObiT Kn (B OTCYTCTB~HI rpaB I1TI'\tl 11H) , r.pe.JtCTB/\1.111 

npoeKTKBJ!Oi1 reOIAcTp11 H Oil )\OK.a :>aJI 1 liTO C090KYOHOCTb B'l3MOl'fHbiX CKOpOCTell MaTOp11llJib HO:l 
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T u l.l!<l~ ll ·r eoplf11' O'f l iOC I1'!' e ilbiiOC TI1' R[,JUieTCH npoc r paHCTB OU Jln6£l'l eRCKOf0 1 p8.JI.MY C KpMBM :1H!>' 

KOTOpOrO ( c T04110CTbK) f,O MIU1MO!l e.D.IIHifUbl) paaeH CKOp OCTif CBeTa 1 8 B )tOpenR,IfBifC'iCKOI\ 

IAeX8.HifKC fiBJUteTC.Fi npOCTpaHCTBON 'EBKJU!;ta , 1\po,:e TOf O 1 OH 3/Ule'nHI 1 'UO COBOKYOHOCTb 

803MO::tii!AX CKOX::OC 'l' et\ 4aCt~1Uhl C Mt\CCOII OOKOR 1 pCl.DliOH HY./10 1 npe,'\CT8.B.IIfle'l'C!l a(jc O,lKlTOM 

npocrpaHcraa cKopocrel'. ~taTepltii.JibHOt! TO'IKH c uaccon JiOKOR , CiOJILweH uy JI.A . 

JTJ.i pe3y Jlb T8.Tbl co.n.e Plfi:8.111.1Cb B .D.OKJ!a)l.e ' c KOT OpHM A. n. l{01'CJlbHMKOB Bh!CTYillfJI H8. 

3ace)laHKif lf.ocKoacKoro MareMa'flri4eCKoro o(jmocrsa 29 anpeJIR 1923 r . YKn~aHHwn )toKnn.n 

ony{jJI1fKOB8.H 8 1927 r . 3aMC48.TdJ!bHO , 4 TO A. n. i{oTeJ!bHifKOB - CbiH KOJIJierlf no(ja119BCKoro 

w nponaraHJ~Hcra eio KJI.e~ - J.n. KorenbHHKOBa . 

ll MOHorpatlH!H " TeOX::Iffl 11pOCTp8.HCTB8. 1 apeMCHll li TflfOTCHIUI" B. A. P OK Tll.K!:e BB O)(WJ 

llpOCTpaHCTBO CKOpocrel\ 11' 1 MCX O)tfl 113 llOHRT M!l OTIIOCMTCJibHOt! CKOpOCTl1 1 )(0Ka3WBaer , 4T O 

B p e JHll'MBHCTCKOll UeXaHMKO OHO .ABJifleT Cfl Oj)OCTpaHCTBOM Jl o(ja4eBCKOrO , C T04Kl1 3peHtl !l 

reowerpMM Jlo(ja4eCKoro a 3T OR KHHre no,llpo (jHo Hccne.n.osaH s onpoc o6 acrponoWM4ecKoP. 

a.(jeppauv.n . 

B .liHCc eprauMK aaropa. o r.nenbllafl rnasa. nocastuteHa pa.ccworpeHHOMY J.necb aonpocy 

(!9'57 r . ) . Ta.w co.nepl'tHTCst {joJtbDIO~ MarepHan , nony4eHHhlll Ha ocHoae reouerpMM Jlo(jMen­

cKoro B npK110X8HiiH K CTOJIKHOGeHHSIM 4aCTHU. 4eraepTblll naparpa~ .118.HHOfO o(j3opa SlBJifleTC!l 

li3DJie4eH~OM M3 3TO~ )tMCCepTll.l~HM . 
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r. H. i1 . Jlo6a4escr<Hi1 . :lO;lHoe coClpaHMe co4 KHeH>t~1 , r . r . I - 1 . fiiTTn, 'AocKBe.- Jlen!4Hrpa.n , 

I 945 , T949 , I95I rr . 

2. HHOW EonbaK (H. HoARM) , 

f1pliRO»:~mw , CO.!lOPJW.U4ee HltYKY 0 npOCTpe.HCTBe lldCOJUJTHO 1-fCT KHHyD., , fV!TTJl 1 

MocKBa- JI eH JiP.rpa.r. , 1950 r . 

3 . Oo ocHo saHHP.X reoMcrpMH, CoopmtK J<MiCC ~l4 CCKJ1 X paoor no r eoMerpHH JloOalleBcKoro 

If pa3JHi THD ee l()!,OV. • r~fiTJI 1 liOCKBa 1 1956 r. 

4. R. B. 'EtfJKNOB . Bucwa11 reoMeTpHR, fi.ITTJI , MocKBa, 1953 r . 

5. B. rrayJIM. TeopMII OTHOCH1'eRbHOCTI1. rtfi'TJI , MocKBa-JleH11HI'pa~, 1947 r. (3.necb KMellT CII 

CCIMKH Ha paOOTbl A. 3owueptpeJib,ll;8 K B. Bap1148Ka ) , 

6. A.D. KotCJibHI1KOB. UpHHU11n OTJJOCKTeJibHOCTI1 11 reoMetpHR Jlo6a4eBcKoro - coopHMK 

In memoriam N. I. Lobatshevs ck11 r . 2 . [{a3aJll,, 1927 r. , crp . 37- 66. 

7 . B.A . 4>oK . TeopKR npocrpancraa, apeuenH 11 TRroreHMII . rliTTJl , MocKsa , 1955 r . 

B. E. A. Po3eH¢enD~ , AneKC8H~p rrerpOBI14 Kote~bHHKOB . HcropHKO-MElTeMaTH46CKHe 11CCJie­

.XOB8.11KR . BHn . IX. rl1TTJI , UocKBa , 1956 r . 

9, H.A. 4epHKKoB • .nucceptaHKR , ,ll,y6Ha. !957 r . Hay4HHe J{OKJI8.JtY BYcweR UJKOJIH . tf>M3-r war, 

uayKI1 , ~ 2, 158 , 1958 r . 

IC . ;:;; . B. !JanKo a M I! . A. tiepH~tKOB. !lay4HHe .llo«na.r.~ sucwen lilKOJ!H . 1>K3, -uar . HayKK , 

1• 4, 129 , !958 r . 


