B.Cexeplu

TEOPIH &
OTHOCHTEJILHOCTH -
MHCTHOHKALIMA BEKA

Hay4yHO-NyGNAUIHCTHYIECKUHE OUepK

O TEOPMH OTHOCHTEJLHOCTH

HOBOCHBEHPCK 1991



BEK 22. 331

c 2B

ISEN 5-08-007486-8

Hz3haHo 3A CueT CPeiCTB astopa % B anTopcwol
PEIAKIEX

YTEOpHA OTHOCMTENLHOCTNE — HACTMEKAUXE BaKa™ HIAK-
CAHA HE QCHOBE "O4Yepia © Teop¥N OTHOCKT&NLHOCTNY,
¥3fiaHHOTO B 1988 rogy HoPOCEONDCHKENM KHEKHEIM ®3ga-
TEeRLCTBOK, B Spommpe GpNBemeHi OMMTHNMEe ROHAZATEIbL-
CTRA COOTBLTCTEHA CKODOCTE CBOTR KRACCNYGLKOMYy 3a-
HOHY CNOXeHKR CcropocTel, MOKAIAHE HOCOCTOATERBHOCTD
TEOPKE OTHOCETORABHOCTE Haw Ppuzuxecwoll Teopxx, pac-
KpWTH pnocodcuad CYMHOCTE X 3IHAYBHES aTok TeOpEN
Apx WIYYEHEE N RCAOALIOBAHENM 8@ B NpakTNuecxod nsi-

TNBHOCTN »

(€} Cexepsu Bnammsmxp Himid,
1891

YEOKPYT TEODER OTHOCNTeRLHOCTN CO3ZARACK COoOBepmeHHo oco~
Sax arMocdepa. ZAMMNASTCHE OHA C HEOSHKHOBEHHON cTpacy-
HOCTRY, & NPOTXEHEKN 66 NOLPEPTARTCR BCAKMM  HADAONAN, N3
HEer® RCHO, 4TO0 PAYL XAGT BOBCE He O HeTanax wkaxok-ro Teo-
PNN, a2 uTe 386Ch B oTol OSAACTN OTPAXAGTCR OIACCOPAR
Sopufis, y4acTHEKE Kxoropok He OTHADT cefe fAaxe OTYGTA B
TOM, YTO OHX B Hek ydacTayoT."

A.K.TEMERRZ OB, BBOAeHNO B TOODHTHYECKYD GAIHKY. H., 1933.-

BOAXBM K8 HECTOAWXE XYAOAHRKX OSNRIAKT ARPON NpoBNfeNMm. B
XACCH M HAKFEEMCH JeCHOPRANG XNZMN BAPYT OCTAHAERNNDADT OHE §HE-
HBHEE WONOBENECTEZ HA, Hazazoch O, HESHAUXRTENLHOM BeTany, Ko-
Topaa npuclperaeT CHoOE RCTEHHOS, KIXUSBOE ZHAYGHKS. XAOC flocTe-
N@HHO PRADYUSETCA, HEGNOHATHO® CTAHOBXETCH IOHATHMN.

(PN 3HAKOMCTES C KapTyHeR K.C.Tnaz2yHopa "Hucrepun XX Bexa™
BWIWBAHT HENOYMOHNMES PATKEHT, HA KUTOPOM W3O0SDRROHM INPONERHHE-
Hae K.Mameawia "HYapmih waaapart®, Gopuyna "2 x 2 = 5% nopTpeT
A.3EmnTeldiHa C BWCYHYTWM R3MKOH. Ha HpeTeHsmR K XY QOKHAKY , am~
UM OH X2cODB3KN NOOYAAPHOTO $HIMKA B TAKOM HONDPNTAATHON BXO@,
TAaayHOB CTReTEN, 4YTO N[POCTO HREPeHEC HA DONOTHO ¥200paKeHNS
yderora ¢ fororpadixx. UTec xe KacaeTon KOMITO3NU NN, TO 3T0 ero,
XY DOAHNKE, BRALGHRe MEDAE XX Dexa.

380Cs BOZHEKAET QRpYrok BONDOC: noveMy A.J#wMurelin Synyux B
TPeXNOHHCOM BOAPACTE ¥ 3IP2BOM PACCYAXS He TOALKe cdoTorpapupo-
BAJNCA B TAKOA EXAR,. HO ¥ BCAYECKY NONYNAPHINPOBAN ATy doTorpa=
G¥n? Yrobu NOAYYHTL OTHOT HA KOIO, HAROG HOMATh CMLCH KADTHHL H
LeAcH. H& NoacTHE TAAIYHORA 3anevaTieds HAXGOMGS BWAAMMNGCR KN-
CTHQNKBUXY Haerc CTOMeTkE, ofpazynuMe obmym HECTEepX®, obMAaRHOD
TOATPANLHOS DRDEUCTARNAHEG MNDORGFO MKACKTASA KA [HOAKOCTKAX MKZ-
HY. HeCHONMuKO wacT¥duxkaukd xzofpasxeMy X Ha pazbupaenoM fPparMen-~
Te. DOHNMATE XX, KA HAW BITASA, COELFET Tak.

HapecrHe, 470 WHACOHDARATONLHOE KCKYLCCTBO UOHHO XY NOKECTHEH=
HOCTLY, MARPOPMATHBHCGCTLK, YTREDRAGHNSH PEA/AKCTHUECHOTO NKpono-
HAMBRYA. BCe 9TC B "RadHwTke" DPECYTCTOYeT B KAapTHHe K.Maneewua
"UepHuE xaanpath, uu&ﬂyenai'n HBHOTOPHX Kpyrax "Mauupectow alf-
CTPpaixoHNIXa". POBHD CTORLKGO X8 FAPABOMECNHA X B GOpMYNe
2 x 2 = 5%, Pa3aTafka Xe DOPTDETA 2ANOKERA B PERYHNLTATAY Hea-

T@RLHOCTY JRmatefina, ® ero ocMoBnHON Tpyhe - cneudansuolf obma i
TROPKX OTHGCHMTGNLHOCTX,



"He 1ppEuH BAaTNAR NPHEMHED NOCTORHCTRA CROPOCTN CBE~
T8 NPOTHECPEYHT VIAPRHOKY CHMCayY, nanwngy . Eena-
TeNbLHG, NpeXAe HeM MM HAYHAM BMAGINTE CHORCTEEA K3
TEOPEH OTHOCHTONLHOCTH, FKEIATE HOROCDANCTIOHNME
OMEITHHE® HOKAIATENbCTEE £I'G CHPABEEARDOCTNT.
A.M.KHTaliroponcuxi. Baefoime B PEIEKy. M.1959.

B 1905 roay A.3#umTed#s onySHXKOBEA CTATHLE "K IGKTDORKHANE-
Ke NOMKVIIMXCA TeA" C uIackeHXeoX TeopHMx, B nanbHelmsx noayursmeld
HE? BAHRG CHONHAMLHOR TEOPNN OTHOCKTOALHOCTIX. B CTaThe Buno CQoO-
DMYNRPOBAHO CAGNyDNee, OCHoBONOJAaravkee ang atoll Te0pNN nomowe-
HKe: "...cEeT B NYCTOTEe BCErga PACNpPOCTRAHA&TCA C CNpALenaHHOH
CKOpOCTLR vV, He 3dsMCAmel oT EEXKEHER N3INyuacmers Tens®
(1,1,8)%
CTYMATON MOCTOAHCTEA CKOPOCTH CEera ¥ npxobpexo ocofioe axadenxs
Ha TONbKO B HHRHKE, HO X B HAYKEe B ULGROM.

COBPONOHHOS COKPANeHHO® OF0 0SOIHAYSHES - ¢ = CONST, & HOA-
Ha g QOpHMYINPpODMA — "CHOPCCTL CBETA B BAKYYMEe He JABNCENT OT CHO-
pOCTH HCTOYHMKE, BO BCEX XHODURBALHWX CECTEMAX CREHAKOBA N pan-
Ha = 3.1c:-E M/Ca8K, T.B. CHOPOCTL CHBOTE HE 3BIATHT HAE OT ABNKE-
H¥A MCTOYHHNA, HM OT LEHKeHMA HASAKEATSENR (Dp¥exHExKE}™ [2,30353.

AHAIXZIMPYR NOCTYyNAT NROCTOAHCTEA CKOPOCTM CBETa, HANCGAMN,
qru'a HeM CORepkHTCA KBA OCHOBHWX YTDEpPXISHNR: DepBECE® ~ CKO-
pocts ¢Bara ofnazaetr cnpexensaxol saawvzxHoM, KOTOPAA BCATAA OA-
HA H TA %X8; BTOpPOS - CHOPOCThL CRATA He [DOMNEHABICK KAARCCNYEC—

. CO BEPBMESHEM HAKHOE TOIOKeHES CTARO AMSROBATRCA No-

KONY 3IAKOHYy ClnoxeHud cwopocrok.
CHOPOCTh = Mepa ABWKBHEA O08%8KTOE NATEP¥AALHOTO MXpA, BENE-

YHHA OTHOCHTEeNbLHAA., § JIaBHCHMOCTE OT CHCTEMM CTCUHETA XARE Tana
oTCcHYaTa, TeNa, OTHGCETENEHC KOTOPOTC DPOISOANRICR NIMEDAHRE,
CHOpPOCTb CHHOTO X TOro %@ oOOvexta Gyfer paszpwuHol. Hazpuwmep, 3
DAHO X TO K8 BPEMA TMACCAXED, CGHAA B Kpecie LRBUKYNBIoCR NOB3 LR,
XKMOAT HYREBY® CKOPOCTE OTHOCHTBNLHC BAarcHa N NepaNamastci  co

llanCh X Oajlae meppad LOX)pa B HEEREPATHMX CRoOKAX CIHEYAST
HoMap UMTEpyexoR paloTil B CONCKE AKTOPATYD:, nodamerHoll 8 xHoRHe
TexcTa. IlocHedHAR - CTPaHXUYy. BTOP&Rr, ecn¥ UE)p TPR, = TOM KHC-
TOTOMHOT O XIOAHHMR.

CHOPOCTL® HOOZHR OTHOCNTEILHO 10MIN. Laz ¥YKA3ZAHNA CNCTOMW MIIN
Tena OTCY8Ta, MO OTHOWEHNN X KOTOPHMK NPONCXO0ANT AHMKOGHNE , ONpo-
Eenedke CKOPGCTE TEDAGT CHWCHO.

Oocrogusic HaaupaeTcR CHOROCTh, TNpm KoTopof Teno. papsne oT-
PE3IRE OYTN NPOXCART 32 DESHWEG NHTOPBANM BPEMEHN. FABHOUBHHO O
PélleielNe CHODOCTN NPOTAKERHOTO TaNad, APNEYIETOCR KHHO Ha S0 8-
TeA#. TAakK, B DABHCMOPHD EBMKYEENCS HWYMO CTAHUNN O0E3 I8, COCTORA-
hex N3 OANHAKOBLIM BaroHOH, Kaknwi BAroM NTPOX0ANT MENO Halnops-
TeIR 33 paswele XHTEpDaM BpaxesN. Ho ecnu sTopod Habmogarenns E
3TD BpeMi HyEeT LBETATHLCH CTHOCKTEI:HO CTAHUMN, TO CKOpPOCThL BA=-
FOHOE GTHOCETOALHO Hero Syzear xHol, uex b NePpEON Chy4dae,

3TQ @CTh NPOUABASHEE KIACCNYEBCHODC 2AHOHA CHNOoXeHMA CcHOpOC-
e, cornacHo KOTOPOKY ZDBN&8HMEe OJHCI'O M TOr0 Me Tela {parona),
B JABECENOCTIX OT TONA OTCMETE (CTRHUNA C HOMNONE NKHLNM HAaGMOIATE -
Tanen; BrTopck caysall ~ HafnegatTedln ZBMkeTCH OTHOCHTSILHO CTag-
UNE) ENOGT DRIHMS RENNYMIN CKOPDOCTM. 38KOH CHOKGHKE cKopocT ol
PACODOCTPAHAGTICE N HA OPYTNS ABISHER NPNDCOIM. 3BYHOEL® BONHNM E
BO3IYyXe XMeNT BOIEVIHY OPENSPEC 330 N/CeK OTHOCHTENLHO BOJ Iy¥yXa,
HO CTHOCNTSNLHO ABNAYMEToCH B BOIAYXE NPHEMHKHA CKROpPOCTL IBYKA
Yue xHEA. POIYALTADYROIER CHOPDOCTL NDH CHOKOHNE CKopocTell Haxo-
ARTCA ¢ OPARXNY BEGMTOPHOTC CACKOHNA .

Ang cERETA M& CEBNAHO NCKNDYGHES, B NOCYynaTe CKazaHO, YTO
".-.0HNH ¥ TOT W& cBercpok nyu PACIDOCTPAHASTCHE B NYCTOTE CO
CKOpocTed "C" He ToALKD B CRCTOMA OTCHOTH K, Ho u » waxnaolt xpy-
rok cxcrese orcyera K7, AsMkymelcs papHOXSDHO W HpAMONNHeHHO
ATHOCRTeARHO K" {1,1,38731,

807 BTO BECOMHICHEHHO® YTEODAACGHNE® ABNAETCA OCHOBOH ClleuE-
afLHoR ¥ ofmeR TeopME OTHOCMTONLHOCTH. MMEHHO ocHOBGK, Tark Kak
063 HETO BCA [ERATHINCTCKNE . TGOREM, B TOMN 4YRCRE N TAKNS, Kak,
HANDMNGD, HOBAR pOAATKBUCTCKAEA TEOPEA FPABXTALNN AKAN. A.i.Jlo=-
TYHOER, RPEBRDANBRTCH CPA3y &xe B npax,

ASCYPR¥OCTE TMOCTIYABTE C = const COCTONT H TOM, 4TO &ro yr-
S8PKEeRES NPOTABOPpeuUNT gedcreMTencHOCTH. |

finfag HAYYIHAA TEOPHR HHOOT [IPABO HA CYMECTEOEAHNS TOlga,
KO Aa NoAIBORAET rAySXe NOHATE ApRpony apaennit, COOTHECTN  Hale
NOHNMAHEE C DERNLHOCTLE. ECANK X0 KaKoe-JNGO YTHRePpKRGHN® MIN

TACPAL  HE COCYBOTCTEYNT AeHCTENTENLHOCTM, OHM HAIWDAKTCH ab-
CYPAHHIHE X EBONEMHN CLiTh OTBORTHYTH.



HEEGDTBETCTBiE NOCTYNATAE ¢ = const peictBETeRLHOCTE CTaAHO~
ERTCH OYeHXHNHLIN, GCHX CPABHXTh PE3VALTATH XINeDeHEN CXOPOCTR
CcBeTA NPR BIAKWHO HelOABNKHHMX XCTCAHEKEe N NPEGMHEKS © paﬂrﬂhfl*
Taxi, HOrAA, HANPENSD, [PHEOWHNK NEEXETCR OTHOCETERLED lcrﬂqﬂl_
Ka. (B WM3NOMEHHOM TOHLTE ynorpebaem BupameHnss “oOpenans
Hxe cxopocra™, M"maimepeunze CKOpOCTR™. Ha cadow gone CcHopoLTh
HEMLAA HN NAMEDPNThL, HE OOpelnensth, &2 HOXHO TORLKO PLY NCAETh
NINEDAA MJA ITOro HeOOXOoOWMue BeJIRE N npninﬂunu?n NYTE N EH

TepRAlla BpPaMeHN. )

onpeneBeHKe CRODOCTN CBRTA,

Briepewe XAEH 0 CNoCcObs NIMEPEHNEA CKODOCTE CaaTa ﬁuga BLICHS ~
aapa T.FanzneeM B 1607 rofy B crenyomeM Bxpe. QBa walSaogaTenn
c GQOHADAKNM HAXOAATCA Ha X3BECTHON JAPYT OF npyrﬁ paccrnﬂﬂl: :
npawcikt BXOAMGCTN. jlepBul gabAooETens, oTrkpwsaa ceoll doHsp
OTMEYAR DTOT WOMEHT BpPOMeHA, HanpasideT ¢AaT B CTORORY nrupurf
HabIODATENX. YBNEAR cBeT, BTOopol HASAOAATEAL OTKPWAAST caol ::a
Hapb 8 CTOPOHY NepHOro HASmomaTenRd. OTHedRR BDeNA npEXcRa CH :
aT BTOporoe oHaps, nepsxi HaSIAATeRE CINpeRslAST CHKOPOCTh cna-
TA, KOTOpaf pasHa zRoiiHoKy PACCTICAHND NOMAY paSIODHATANARN, ::n
[OHHONY Ha XHTEpPPANl BPEMEHN NeXAy MWOMEHTON OTHDMBANRA Nepd )
$OHApA M MHOMAHTOM TMPEXOAA CREeTA OT RTOPOrG dporaps . KOHETHG,
yUNTWMBAH OTPOMMYR CKOPOCTR CBeT#, Taxos RCOONAGHES OIndTa ai
I03BOARET MDAYYINTL KCKOMyD DenxdMHy. Ho 3 nanLuefmex, ycosap
ZEHCTBOBAR TOXHNKY DJRCOGPENEHTA, STEN XGTORON OpOBGRE Hﬂﬂﬂnﬂbﬂﬁ
nzuepeHNR CKOpOCTM CcBaTa. B HACTHOCTA, B 1849 rony A.84E30 BH

OONHMRA DKCHEDEHMERT no cneayomel cXeMe.
"

Puc. 1
oM 3
CeeT OT RCTOUHXKA K Ha pNc. 1 HAGAYOPO3IPatiHWN IapKan 1
K3~
HATIpABAASTCA HA KOAYRATOD N, aySuatoe KoRaco, K Ranee Ha 36p

. one
no 3, oTpasNBUMCcChL O HOTOpOro, =AeT ¥ xaSmoneuae H. H[Opa HeUOA

BERHON HOfOCEe CHOT OT MCTOUHNRA, AROEEA B ozaon w23 NPOMERYTKOR
KekAy 3ySuHaMM xoneca, SNEeR HAGAORATEMN. BPamad KONecs ¢  HeMo—
Topoll macrorol w, malfinogaren: OepedTaeT BEOeTL CHET N HAGmoRaaT
a0 ToHBKO npx GonumeR wacrorve Wy . O96BMAHO, BHAvENEe A BpEME,
RONZ CBET XAST OT koAGCcA X  OOGDATHC, HA HeCTe ASPBOTO npocHeTa
NOEBAASTCA Fybell ® CBST HE BNACH. DDPM YyROJINYICHNN YACTOTM BEpame-
HEE HDH&CA RA KeCTe NepBRer) NPOCHETRE UORBAAETCH cocogHnd ¢  mRN
BTopoRK CPOCEET X CBET BEAeH. Hpx HanhHeimen YHERNUOHRER CKODOCTM
BPAMOHEA NOHNECR OHATEH NPOACKCHART ECHOIHOPEHES, MOTON NOABNOHNEG
ACTOTHEKE I8pe3 IBA Iy5Ua P TPeThLOM MPOCEETE, 34TEK B YeTBEDTOM
E T.HR. Ho AR npoctToTH HACCHNOTRENAE OCTAKOBEMCGH Ha BTOPOM npO-
CRETE.

T - NHTEeDHAR BpeMOHN IepeMemeHRA BTODOTD ﬁpntaaTa HA NeCTO
REpROTO ABARETCR BPeNeHeM, B TOeT8HNEe XOTOpOro CHeT OpORGIART

PRCCTOERNE L . CHODOCTL BAXCAMNTCHA AOIEHNEN DaCCTOAMER L Ma spe-
MR T.

A.®EZG HREGR ¢ = 315 000 ux/cex.

B NMpogeReHHON NaMeDBHRN CHOpOCTE CEBETa JQOpeloiieHA TOHNLKO e
Benmuxya. [IDENEpDHO TRAKEE® X¢ BeliNY NI HAONYyYHEH: N P NOCHAGIYVIONMEX
AINGDEHREAN. ITH BHCOSDENEHTH © onpeaenedHdHoll CcTeneHny TOMHOCTX

AOATESDENANT, 4YT0 CKOGPOCTE CRETA OTHOCHMTANLHD NCTOUHNKA DA BHA
E.IBE "/ CoK.

N3MepeHNe CKOPOCTM CBET2 NDPN OTHOCNTERLHOM RBMEKEHNM
NCTOUHNKRE W APNeMENKK
Ang voro, 2T1o0d nNpoBeDNTH, NONARHAGTCH AN CKOpPOCYL CBETA
KARCCHYOCHOMY IAMOHY CHOReHNS cxopocTeldl, hpoaeRaen amanns open
DGAaraeNors IKCnepxMeHTa. Ha psc. ! ylepeN HaSwOATeNE X HPONO-
AYREPOBEHHOKY 3IyOMATHN KORECON CHETY NPRNOCTABNH BOIHORHOETL
PACOPOCTPAHATLCA Aanee. [[OTOK CBEETA CTAN MAPODLENCTHN, MOAYIIRGO-

BARHEM, A4 ©rf0 CHOPOLY: B HREKYFHE OCTaeTcH npexHed (pac. 2).

HJacrs FOTOHA CHeTA HARCEEH IBEHOH A » THE & - OTPe3DHE NOTOHA

CBeTA, & - DACCTORHNE MOXAY COCRAHENN GTPEIRAMN CHOTOrO NOTOKA.
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HANHA 3BEHA A pabBHa L. ¥HTIGDBRAN BpaMeHX npﬂxﬂihﬂﬂls FEBHA A
HYepe: EIMOPATENLHYR YCTIHOBKY DPRESH T.

fensph SMe pPa3 XIMEPNM CKOPOCTE 3ITOFC NGTONE CBETA TRAKNHK Xeé
croco50mM, KAaK Ha PMC. 1, HO N3IKepATenHY® YCTAHOBKY, HOROSHY®
nepec#, Brecre ¢ Hab/mOOaTeasK NOMECTNM Ha noTHopKy. KOTCDAaHR

MowaT IPXraThCR (pNC. 3},

a X 3
1_
*H ..... . ﬁ'" '::*
" - E
Y 4o Lfz——;
— -
v nnaTHopKa
Fuc. 3

OSo3HAMEHNA Ha pMC. 3 Te %8, 4TO X Ha pNc. 1, HO ARE NCTOWHNHA
HA NAATHOPME ¥ 3POHLAE CHETZ OT H8FC - CO ETPEXOM.

lIepgoe N3IHGDAHNG (POBCANTCE HDX wencasEkHEol nnatdopxe. CRO-
POCT® CBOTA OT XECTOMHNKOE H N K’ pagild xexny cofok, x pla MC-
TOSHNKA REOHM HaSmogaTenw npk rTolt X8 4acToTe BPANMEBHNA MORYAA-
YTO W .8 APEMIRYMEN OnurTe, TOALBKC AR NCTOMHEKE H poms-

Topa w,,
Ha GhTh COOTBOTCTBYNDAS CNHXpOHEzaunxd no daze.
-&w'&", {1]
T T

BYopoe N3MEPEHN® NPOBRANTCA NPM ABNKSHKX anarTdopus 0T MCTOUHEKA
co CKOpoOCTwk® V, TROTLE - MPH JBAKEHMX € Tolk %8 CKOpPOCTLE DNRATS
fopHn K MCTOYHNKY.

Bo BTOPOM N TPeThoH XINEPOHNAX N0 APNHEXNY OTHOCNTENLHOCTM
Fanximes, COTABCHO KOTOPOKY HMKAKNME CIMTAKN HeBCIMOKHC ONpene
ANTL BHYTpN M20nKpOoRaHHCE CRCTEGMM ASMEQTCA RN CRCTAXA DpABHOMEP™
.Hﬂ ¥ npAMOARHEEHD XAX NOKOMTCR, AAA ECTOUHMKA K* H¥uerc Ha Me-
HRETCA X CEOT OT Hero LonkeH OwWTh BRRGH HadnoAaTenss No-npakHe-
Ky. A BOT eC/AN %o RCTOMHMK K 6yneT BaleH HaSIOEATERG B TaGX Ko
HeNIMOHHLIX YCHAOHENAX, 470 M B AEDECM XIXGDSHMX, TC ITO Symet
NoATREPXAGHEEX TIOCTYHATA (OCTORHCTEA CKOROCTA CRaTa.

ECAK %@ CHOPOCTL NOGUNHEETCE KIACCEYBCKONY IAKOHY CROWBHNE
cxopocteli, tD NpN XIMEpPGHMAX HA naxkymelcg nuaaTdopre JOMKHL
fuThL CAOLYRMNE P&3YNLTATHL

a] HaxaepNTenkHag YCTAHCBKA LDAKETCA OT XCTOMANKE K, CHO-
poOCTh CHBBTa 0T HBI'D HAa YCTAHOSKE DaBHA ¢ - ¥. 3B8HO A TIPOXORET

Haped YOTRHOBKY 23 BPeMH:
| e (2)
c =V r
T. 8. Eﬂnémaa. yex T, 34 KOTOpOE® DNPOAONKAET MNPOXONNTh 3IBEHD A’
T HCTOUHNKA H ', |
T, = T = AT, = T,Z" (3)

TAaK Hak Honaco X Bpamaarci c npexuell wacroroRf, To NOTOK cCBHeTa
CT MCTOUHERA ¥ MORYREADYETCA XIMEPATOALHON yoTawoexolk HA HOBLR
SRDHLA

12 = T{Cc - ¥} = A = A)x (4}

AnwHEa 2BEHA A, COCTARNSST TONLKO WYACThL AOMMW X, T.8. DIpN
FHROHLIPSHNN CKOPOCTE CROTA CTHOUNTSALHO YCTAHOBKN B &8 CNCTEHE

AROHG A CTAHORNTCR “xiEHes™ PaABHOro @My ZHEHA A’ HA BenXuUNHY’

ar = 2 Y. (3
drobkt 23RN0 A SECHPONATCANOARD TPUXOINAC Yepez N3INEPATeNLHYR
JCTBHOBHY X CBRT ©OT XCTOMMAKa K SuA ENAeH HaGARIAToIM TAK Xe,
Kax x mpX Henogexxuck noaTdopde, KPOME CMHXPOHXIAUNN (azw Haol-
XOREMO FROANYETEL BPOMA [ePaNenesxs DIOPOred NPCCEETA HE NECTO
IGPEOTO, YMGHLIAR CKOPOCTL DPAMERNA MOLYAATOPA COTAACHO YCAOBEK
{2}. Ho HPNM DTON HADYHIRETCE ONTMMANLHOS HaSIWAeHNS NCTOYHEKA M.

5} H3MEDETENLHAR YCTAHORKA ABDNKOTCR K MCTOMHMKY, CKODOCThH
CROTE GT HErD H& YCTAHOBHE DABHA ¢ + V. H 2TOM CHAYHAS 3BOHD A
NPOXORET Haped YOTAHOBKY AR HPOHN |

A

e v = Ta ()
MeHnmes, Yo T. YacToTa DPOXOSA 2BOHLAE YBelMYNBARTCA, A MOpPHOA
yMeHLDAETCA HB BONNYKHY:

vV
T3 - T = LTE - T3 a {7)
IEnNNHA BHOBL Hﬂﬂfﬂlpfﬂﬂﬂrﬂ yETaHﬂﬂHﬂi a2B8HA PABH4A:
A = Tl + wv] = A + A (8}

3

AnNEHa IPAHA A COCTABJEAT TOMBHO YACThE ANANHE 3BEHA A T.&. TIpPR

3!
YB8RNIS8HNN CHCODOCTX CHETA COTHOCNTSJRHO YVYCOCTAHOBKEN NepHOHAYAIL-

HOE JIPAHC A CcTARe "kopovya' pAaBHOI'C eMy 2BaHAa AY HA BEAXYEHY:

AA = Ag 19)



Teneph, u%Tofu Habnwparer CHReT OT ECTOUHEKA N no-npexmeny, TacTo-
TY BpameHEf MORQYRATOPA cleiyeT YBen¥dkT: COFRACHO ycroeuw (6},
HO onfitrh HapymxTcA HalmoReHNe NCTOYHMNKA nL.
TAKOBW RO GuTE PE3FOLTATH SHCRASDMMEHTOBR B CHydae RORNN-
MGHMA CKOPOCTR CBETA KNACCKMECKOMY SAKOHY CAOKeHNA CropocTei.
CpaABHMBZA 3TH pEIFHLTATH C ﬁaufnq&culul. HARXOAEN, NTO REXOH-
HO TAKEME OHN K OONYOaDTCH OpN AINODRHNEX ABEKXKYEAXLS OTHOCE

TeNLHO APYT OPYTra NCTOYSHNKEG N HpNeMHEKEe CPSTA.

ACTpoHOMNIECKMe Habmppnenwa m mabopaTopiie ONLITM,
NOATBECpNAADINE KIAACCHNTeCKN] 3aNOH CAONEHMS CHODOGCTEld Rat CReTa

1. Babawaenus O.Pénepa.

E 1676 TORY B Hapuacwkoi obcepeaTopRX AATCKEE acTpOHOM
0. Pémepd, Hadnonas 3a naaHeTol NnDNTED M ere CHOyTHNKANN, 3J8Me-
TR, uTO Apexa noagors ofpameHxs cEyTHEKAE o Bowpyr HRXETEpPS,
unp&nannnnae B0 MOKEHTY BUXGAZ {XAE BX0Id) CAOYTHEK: N3 TEeHA
PORTEpR, NEPNOENIOCKEN N3IMeHREeTcR. lepsoamIRncTh oKazafach CBR-
saREDE ¢ ADNEONNeM JeMIk no opSate wsoxpyr Connma {3, 414].

B MOMEHT MEKRCENAZNRHOTO cobnuxeHsn Jexas c DmErepon {puc. 4},

~ 8
B OONOKEHMM 1, nepmoi Ho - T, = 1, 77 cyr. =« 1.5.10° cek

.-"; o
f T ia

- " o 1 {l
Os- Q_ 1 () M
Jexan
- Finke nnxrep
i ;r

" Puc. 4

OpR OPNAGHMM IeMas X nolokehns f nepeocx HANNHAGT FHEIXUN-
BATLLA X FOCTErA&T CBOETO. NAHCHMYyMB T, B NOROKEHNN B, pocoe ae-
Ir'o yMeHLEAGTCK N CTSHOBMTICA ON#T: Ppasmx I, B TOONONSHEN al.
T1 = 13. Ho YHeHLmEeHNe JORChHL HE IAKARRYNBAETCR, 8 OPOAORKABTCH
RO NoRcweHMs 1¥, rie oeproa oprofpeTaeT NAHENAILHOE IHATGHRE.
3aTed NPONCXOAXT erc YRenadeHNEe AC NepINHANANERHOrD NOIOKEHIA B
nonoxeHEN 1. MaKkCEXANLHGE ORpApamenre nepxona  #Ho ﬁ?z paBHO 15
cex, NPEMepHO Takas Xe X yHeRbLMSHES - ﬁTi ~ 15 cex. Bao mceXx oC-

TARLHEY NPOMEEYTOUHLEN MNOAOREHEAN Je8MITa HA Dpﬁl.‘!‘ﬂ AZMEHeHER INIB™

i

prona Ho nDponOpUNCHARbLHM COCTARARNMEeR CKODOCTXE I@MIR OTHOCM-
TeRbHO PnutTepkR no nNpAMok Jexns-inurtep. epNOoX YEBINUMNBABTCR,
SCAN JIeMRR ynnnsETﬁ: OFT KAXTepa., X YHeHRMAETCR, €CHEN OHa TLpE-
Enxxaarchs X Hewy. Tax Kax Yrnoskafg CKOpPOCThE obpamenxs DOxXTepa
BOKPYT CoORsftla ¥HOTO WeHnhite yraoboll cxopocts Jexnx (rog Odnxrepa
pPARGH NOYTE 12 JeMikiN FoAaM), To B rYEYeHAe roja BIAMNHOE THORO-
XoARe 1eMAX N HOxTepa MEHASTCH HEIHAYNTENLHO R HEe OKalsBaeT za~
HETHOrDO BAKARER H: coOECHDaeMmuill 3¢penT.

CpapHEERfd ARa RadSMOGReHER Hepkoaos Ho B roukax 1 m R, O. Pé-
Xep YEAROR, 4Y7C NepXols %X PAaBHe, HCO H3YO00 OepHCcIaA B NOJOXKOHEN
E onazxupaeT N[O eI'0 NIMepeHMAM Ha 22 KEEYTH B CPAaBHOHHE & Tas,
ecan O DPORONKETBALHOCTS NEeDNOADB HE MOHAANACL B TE4YeHKE BpeMe-
HX KeXIy HaOnDIeHMANX. ACTPOHON OJIPpOAEAMN, HTO 3aIazmiPaHNe Ha-
yana NepEcha Mo B ToukKe B BLZBAHO TeM, UTO CRET OT COYTHEKA Hon-
téH npofiTe RO BabamAaaTens JONORHNTENLHOS PACCTORAHEG, DabHoe
BEaMeTDy aedMHcl opfatu. JencpHsaR fAHHCIO DACCTOHRHEA HA Bpaxy
GO Aaiss POKep BREpRNE B NADS IWMNCAEA CKOPOCT: CHETE.

PACCHOTDUX TEDepbh Neproay B nonoxeHEM [ x 1Y, DepBui H3 HEX
Sonnile NEGHOHAMARLROIO HAa 15 Cek., BTOpoK HA CTOALKO XK@ MeHLme,
¥3KeEeHEe ARNTERLHOCTE NeDNONGE TOKAJILWBAST, UTO CEET MEMOST
£A3 Hele Eenuqiﬂm ceoeldl CHOPOCTR CTHOCNTEeNLHO HAbADIATENA B 3&BX-
CHKCOCTX OT YCAOBNE PETNCTPALXN.

JdeficTearensdo, CcOYTHRK HO OTpAkaeT CBET B TOYGHMe BpOMEHR T
x obpazyer 8 DPOCTPANCTIE NOTOK CROTa NPOTAKRHHOCTHE A, A = CcT,
rae © - CKODPOCTE CHETE B CECTeMe WnxTepa, T -~ BpeMA ofpameHxs
CAyYTHEKA ¥c BOKpYr OOXTepa. A - 5TO 3BEHO, KOTOpGoe COCTOMT B3
Asyx wacrel, a - Ho HAXOAATCA ¥ OCEEMERHOR MeCTs, 0 - pazpuBR B
BOTOKE CR&Ta, H0 E Teux NOMNTopa. '

B NONOECHAX 1 JeMAAd HenOABRNKHA OTHOCET&ALHO EMXTepa no npa-
Mol Jenas-IOETan K 3BGHD A DOCAS OPSONONEHNA CBETOX pPacCTORN=HA
o1 ERXTEpa B0 J&MI¥ perxcTpipyerca Halmonzrtenex Ha ledne B Te-
Y EHNE N

Ti " {10)

T.4€. B NPOROIKSOHEEeS TOIrO Xe NpoHeXyTKA BpEXaHX, UTO X T. T1 « T.

To Xe camoe RPONCYOANT B B DONOSGHEX 0, TONLKO HARAND BpaMeHM
PeracTpanoNE NEpECda, HAK 3T0 Halmofaercs, DRONCXOANT C 2o Oeps-
ke, NoOTOMy YTC 2BORY A HeoSXORNNNO EPEMA ERR NpPecAoneHXd Roho-

RXTENLHOTD PACCTORHEE IO ANAMETDY OpOATH JIEXKAN, T3 = T.
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B nonoxolnswk [ IeMkAf YIANAGTCA oT BDRxrapa, IPeH0 Ak DBOTOHAST
3eMNI0 N NO 2AKOHY CHOREHNA ciopocTell CHODOCTL CHETR CTHOCKTE&AL-

HO 3aMAN pABHAE €, = € - V., & BPAMR DETACIPALUNN 2B8HZ A

2" c,  ow, ° (11}

vy = 29,8 uM/Ccex -+ CHODDOCT: ISMRE No oplOxTe.

Yepea NMOATrCcOaA J8MINA AINKETCH HABCTROUYY NOTOKY CHa8TA, CKODPGCTDL

HKOTOPCIO QONA HASIOOAATENA TeNePb ci - o + vﬂ. A BpeNA parmcrTpa-
LK ZIBRSHA X:

A A

T, = " —— 7 {12}
4 ct o o+ Va

Tak xak B (11) w (12) MpOTAKEHHCOCTL 3IBLHA ONHA X TA X8, TO, N8~

PBHACA A B AeBY® YACTL ypapHounl, TpaBue NPNRDABHNEASN MNGXZAY CO-
Soli:

Tz{: - v31 = T4{¢ + vaiﬁ £13)

[lpecSpazopae paBeHCTED [(13) OCTHOCNTENLHO C, HAXORNM:

T, + T
C = 2 i V-
T2 - T4

MogcrapMn B NociHeHow $OPHYIY UNCAGHMLIA IJIHAMBHNA NalmoizeMuy

NepE0IoOE N CHOPOCTL ABNAGHEA 3exix [Ic opliNTe, OAAT: BLUNXCIAROR
CHOPOCTE CHBETA OTHOCNTAMLHO NCTOUHEKA.

Nocnafuxf crnocol BWYINCREHRA CHOPOCTM CBETR BOINOKEH TORLKD
NOTOMY, YTC OTKPUTO® PEMepnM ADROHES N POAIVARTATH 8I'c N3IMepeRxl
TOUHO COOTHeTCTHAYRT Pe3VNLTAETAaK HaWerc OPeANONATAGMOTO SKONeDX-
MEHTE © pEMxymekca nmatdopHoll, ROTOpLIMM ﬁnnwﬂ&pxnaarcﬂ KAACCX-
yaCKME Z2aKoKH CROoKBHNA cropocrall gna ceeTa.

Z, Addpexy 0. Péuepa (donnnepal.

[IpoRBNEHME JAKOHA CROKOHNA CHKGHOCTEN B  HIMEBHOHEN LENXTEAL-
HOCTH NepKoLd, KOTOpoe Bliepeuwe Habnppan Péxep, ceolcTeeHne Boax
NEPHOOKYECKAN SMEeRTPOMATHRTHLIM ABISHNEM., B HACTCOSmes BpPeWAR, M09
HE JOPAR YMEHRAD, 3TC ABNeHHR HAZWBAATCA 2MpfexTOoN EONnNnepa, XoTs

Gonee CONpasemnMELIM HAIWBaTh erec sddexronw Pémepa. Hear camo 8-
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neHMe 3fPpenra HFommiaepa., NOpabPda, HHODAa MCTOMKOBHWEARMOE HBe-
CHOABKO MHAYE, YoM OHO BCTh Ha CAMOM Reqie, H ODpuMaHdaMeie npu
Bro CHECEHEA $OPKYJIM ONMHEKOBRN C ABJIBHHMEM K3 MEHEHRA MapHOnCD
COYTHEXCE Knoxtepa, OGHADYXeHHOM PéMepom ame B XY BeKe.

HzBeCcTHO, HTC ALROOH ACTOXK CBeTA, KAK 4YaCThk INSKTPOKATCHRTHO™
r'e ¥IAVUSHHA, HE SBAASTCA CTPOrd HeNpepeEBHMM. I[IOTOK COCTOMT H3
OTRaNbHAX DepHoIMYecKEN HeOoNHOPOAHOCTeR, B HOTOPRHX SNeKTpHYec-—
KO8 ¥ METHHTHCE HOMAK MIMPHADTCA IO CEHYCOMDANLHOMY R2A4KOHY, 3a-
KOHY, Haufonee XAapPawTepHOKY [OOR ECIH, HKanpEKep, IBYKOBHX. Bc-
NeacTEEEe 3ITOFO ZAHHLE HEOIHODOEZHOCTHN HA3IPAHM 3IJNEKTPOMAT HETHEIMH
BOnNHaMk. Ho poAHAMHE, 0O ONPSDAREHHW, HABZLBASTCRE NpoUEcc paclhpo-
CTPAHEHRE HARKOIO-AXO0 BOIMYIHESHHS B cpelae. TaH HAK IO CHX IOP HE
TONRKMO we ocfSuapykena cpefa {o¢gHp), B HKoTopold npokcxonuno Gu
PECNPOCTPAHERKE EBOIMYLSHKE, HAILBAEMOrO MIEKTDOMATHKTHLIHE BOJ-
HEM¥, HO HH8eTCA MHOTC [HBOKAZAT&NALCTE TOI'C, YTO TakKol cpensl X
OpiTb He Ho#®eT, TO HabOnolaaMue HeoRHOPOAHOCTH, Hajo NONATATE,
A4TE BCTEBCTHEHHEWE IFeHbLE CHATOHOFO HOTONA, YHODANOUEHHLES CTRYK-
TYphl POTOHCE, HBHAYEL. .A B TPOCTPAHCTHE H HOCHDHHMMAOMLIE RAMM
BG MHOPMX CHAY4YasX KAl EBOREW. T0o, MTO MW HM@GeM 0elI0 He ¢ BOMHa-
HE, & C YOOPALOYSHHOK CTPYEKTIVPOK POTOHOB, NONTEBEDEAABSTCA HHOIOD-
YRCAOHHLME RASOPATODHBME OILTAMH [0 H3IKEPEHAW XAPAKTEPHCTHK
CEETOEOIC NOTOKE TID¥ ZEMAEYIMXCH OTHOCHTENLHO ARYT EDYTa HCOTOM-
HEKG ¥ NpHOMHEKE., ITH DE3YRLTATH AHAJIOTHYHMY PE3YNELTATAHM MIHMEpe-
HHE Ba SRExyfielica nraTHopME ¥ CODCEM  He TNONOKK HR PpPe3YNLTATH
NIHepeHME SACTOT K ANKE BOIH B CpOJAX.

OCTABEX GAR OSOZHAYEKEA NPOCTPAHCTRSHHLIN PAIMEPOB CTECT-
BOHHGIDO ZBeH3 CHMBGH A, JIpMHATHE B HACTOAUes BRPENA JOIA ANMHW
SNEKTDOKATEXTECE Y"BoRHM™. B  E3MEDXTENLHOE FCTAHOEKe $M3G, Tak
KO KakK ¥ P OReKTPOMATHMTHOM HINYYEHHM, ZB&HbR E KAaXIOOM KOHKpET-
HOM CIOy4Yas pasHs Mekay colbof, ¥TO NOIBOJAST BBEECTH &me OLHY Be-
JRYAHY, XapaxrTeprayomyr crarcpoll morok:

1
v T
¥ - HONEYLCTDHO KNX YACTOTE NPOMOAR 2DPeHLEE E CHCTeMe HabnwpatTe-
AA 38 eERHMYHEE MHTEpRAN BpaMOHMK.
Tenmepb ¥V A = ¢, Vv = E . A = 5—, (21)
a poprynx (2) + {9) npuolperawT cRoAyouwi BEHA.
&} HCTOUEHK yYAanNHeTCH OT HAGNREATeNR, CKOPDOCTE CBEBTA OTHOCH-

TN HS Hel'd papgHa & - V. JeRHLA A TIPOXOOAT B aro CECcTeMe C 4ac-
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ToTok:

c - v
Vo = - [22)
YarcToTA YHEHLMABTCA HA PeJINUNEY:
= - - - pi :
Vo v Av, va {23}

Ecis OW YACTOTA IEBEHROBR OCTABAACL nNapRoHauansuol, To xax-
08 ABeHO IDOMKHO O MMOTL OAEHY:

A e S iz4}

OTHNEHYY OT nNepsoHAYaRLHol A - 12 - A AE - AE‘ {258)

5) HcTowHMk npubnesxaetca ® HabAwgaremsm, CHOPOCTL CHETR B 8ra
CXCTeHe C + V,

v, = e, {26)

vy - Ve A, =V %, (27}
Ay - €Y {28)

O T N L I §:3:);

¥uTepeceH cHucH dopkyn (25) m {29).3BeHc A B CECTeN8 HaGmonaATe-
NI OCYROTCA TAKNM Mo, HAK M B CECTAM&a NanyxaTtanrfa. Ho nIpM Xaxde-
PEHXN erc OMMHE, TaK Xe& KAK ¥ AI¥H AHAACTNYHCIO ey 3BeHa  Af
0T HENMOOBAMHOLO RCTOMHMHE, 70 PPEMEHN APOXCHRASHER MEHC #adanoaa~
TBAA ABeHO A CTZHOBETCH "InmHEee", Korza ECTOYHEK YIANARYGH,
e "KopoxeM, B chyuae NPRONEXEHES DABHOTS eMy 2BeHa o'l

MpAMoe xamepenwe ANHekHMIX [AINEROB CCYMECTBAASTCA HETORON
HaMOXMEHNA STANGHA ANXHM HA RPOTAKEHHOS TONC. H CRYyIAS XIMEpeHNE
AEMMYELErocA ofbexTa, MNOS3RA, MOTOKA CHATA, BCOTYNAET B COXAY WOO-

sanil  cnocofl - BuURCHOHNS ONMHN YEPe3I BPeMR DNPOXOXOeHXA Tana o

npx wx3pecTHON cHopocTE. J¢deKT RINEHEHNA ARNHL 3IBGHA - CISOCT-
pEe MaINeHxBmedcR BOMNUNEN ckopocTx cBera. (B nimsuHelmaM Nanmoxe-
HEN TEPNNHE NIHEHOHNRE OANHH 3I80HA NPNMaHADTCA C YHNEeTOM AAHHGTO
TANSYAHRA] .

Bupasxenws (23), (27) m {2%}, (23) noxA3uBaKT, 4TO BENERNHM
NEMOHEHNA YACTOTH N OANML I§8HA ZABNCAT TOALKO 0T CKORpOCTM CBeé-
ra OTHOCHTONLMO TMPXEHHAKA, 9TD €CthL MHOTOKDaTHO naposspenumi
npaxTRxoll apdext HornnAepa, BepHesa, Péxepa,
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3. 3seapuan abeppauns,

B 727 Tofy acrpoHox N BEpPeAAR  OTHPWA AANSHNE gBaa Aol
ASEpPPRUXE, XOTOROE FBKANIAGTCA B TOM, NTD HCE IRIIAW B TRYA-
HNE TORS ONXCHBAPRT Ha Kedecsoll cheps FIMAMNCH ¢ fonsmolk To-
ayocew, HaSmeprexol ¢ Jemau nox yrooWw & - 20,80 AGeppanxa ob-
YCROBRAHA ZIENNGHNEN 3aMNX 10 opfinta POKPYr CONHUA CO EKOPOCTLD
v - 28,8 mx/cex {puc. S5}. Hrofm C nAxkymaiica  3IeHnN HafmoaaT
aRe3 Ry, HECOXOAXNO HBKNOWKTL TDYGY Y@NSCHOMAE BUERAR NG ABNEST
HAR, [OTOMy %TC 22 Bpef, DNoOka CEAT NOPOXOANT TRySy, REYIAD
EXaCTe ¢ Jednsk mepeaNBMHATCAR PNg-
pea. {(3To TOUHAA AHAAOTHA, HAOPK"
N@p. KANJK DOXAA B AnMXymexcHd pa-
raHe, nonapnavmell ¥epez OTESPCTHE
B Kpuine, oonW npanedpeds CONPO-
THRJIGHEGM HOZOYXA). Ouyepd AHO,
i v/ » tg &, OTCWIA

E c = v/tg o
]
iy CHOPOCThE CBETA OTHOCHTENLHO 3ha3~

. mu, N3NyYaTEeAd, pPapHa C. 8 B CMC-

l THMO JeMnE, TIPUEeMHNHE. ABNNMYREF G-

Eifcy €A CO CHOpPOCTL V NEPIeHINKYIADHO

HATIPABRGHNN [BEKRHMA CBATA, PARVHA

c, M HAXOOWTCA Mo QOpMyns

e - Ve o o2

o
a
Y
1]
]
o
M
o
g
o 1
i
=
x
[
=)
X
-]

&

HcnpnniyA NPAaPpNno pacuera CHoKer

HNA CKOpPGCTN CEBTA C0 CROPOCTLE

MCTOY KA, Epenny ADBCGARHO TOHHD

Fec. B onpajenANn CKOpOCTh CBeTR [2, 282).

&, IpoRHue INEIRM.

Haubonee NOAHAR TOODME BISHTPONHHEMWKA, B KOTOpPoH CTBEPTa-
eTCE ROCTYNAT HOCTOAHCTEA CKOPOCTX CcEeTa, Ouna onySNKKOBA KA
apcYpXRCKEH yueiixk B. P¥TUex B 1908 rony [22], BCKOP® BHEZAMHO
yNepmeM B BO3IPACTA 35 AeT. BROCHEACTBEN 3TY TGUGPHD CTRAR KM@=
HOBAT)L *SannwcTavecxol®, TOYOMY YTO NPH @8 MIMOKEHHM XCRyCxas
HNe CBOTA CPABHKPAROCHK CO CHAPAMAHHA, BEINYCKASMKAN OBMKYUWHHCH
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CpYOMENM.

B 1913 roay ne-CHrTepoM OwnM NpHEelsHk DACCYKIGHHA O Habme-
NeHEAX OROMHMX 2Be3), KOTOPHe, AHOSOH, OIPOBEepTawT TeOpso PXTLR
[23] ¥ HOTOpLE X0 CHX NMop B yielHEKaX ¥ CNpaBOYMHMKAX [C QUIKKE
ABNAVTCHA CAMbIM BECOMHN JADHASATARLCTEOM MCTEHHCOCTM ¢ = const.
CofepXaK®e PpacCCykAeHE§ R2axA48HC 8 CcaRepywgenm: ©... IpencTaBmx
cafe 2Be3Ay Ha PpaccTOAHHE L oT Halioiarend, CI0HE ¥3 KOMROHEHT
woTopoR S wuueeT nepuof obpeameuri T # nsHelinyn CcHOpeCTE ¥
{puc. 6). Ecns "fannEcTedecKar" rEnoTeda CrpailoRNEsa, TO CHET OT

KOMIIOHEHTH 5 8 nojoxerkx ! polper flo HA/OQATEORA K HOMQHTY

b o= elie— . B
1 oo~V c + Vv

+ L8

b=

, 8 B monoxkexHud IT — K MOMEHTY tz =

£ - nonynepuon obpameHud. : * s

Prc. G.

TakdH OODAAOK, BHANMOR NOMNOKSEKE 3IBS3H MOKST IaMeTH) OTCT

TynaTs OT 2aK0HCB Kennepa. B YACTHOCTK, TIpPX OYeHbL Homsmom L
BOZMOKHD, HTO Jaxa ﬁpu VLo NONYUHTCR tzf t,, T.9. BRAUNGS HIA-
XoHHE TNpHoOpaTaeT BeCchpMA npxoThrani xapawtap., FPacCHOTDOHXE 10~
CTATOMHOTC KHOMKY&CTBAR 3ES2I NOKAIWBAAT, YTIC Tawoe CASZCTBEAD
NEannHCTHYecKoHi” THOOTG9W IPOTHESODEYNT Hab/inIeHAL X 4TC, CHASEC™
TefibHO, TIKMoToza PHTUR BOMkEa OwThk oTcrasnena® [3, 452].

QAHAKO, [MPOACI/DEHE HAYATLS BHlie PACCYXLeHXA, HBPXXOLONN K- Bil®
BONY, WTO CYNS&CTBYWVOHE B HBHXOHHR BH3YRALHO IBoiMEIX 3803aA OTC-
TYNReHEA OT 3AK0oHOD Kemnepa a pe3ynb7aTe CROKOHHR cexopocTtell KHa-
CTONBKD Mafbkl, YTO He MoryT OMTh J2QHHCRDODRHL HAHOEMN MACTDYMNEH™
raxK. UYTobm TNOKAZATL 370, HakaeM yron o Mekay E0CPANGREAMN
=Ee3Mn 5 P Todkax I ¥ II np yCACBHE t1 = t2 . KHH

2
L =1, k. OTKYLE £neigyeT L = T{civ 4

2
.l (1.1}

e - v 2 o o+ v

Or TOMKH 1 o ToYke 1T, DPACCTCRHKS HEXIY HOTCDRHME DEDHO EHAHET™
py oplTet [, 3Ae3Oa OepeMella@TCE 3& BpeMi T/2, 4To DO3IDOIRET

HAMKCATD ! Tv {1.2]
A= o

is

Opx ychnopxx J <<< L yron o« pasel tg ¢ T.8. o = g (1. 3)

L
NTORCTABRAR B YpapRedMe (:i.3) 2HaveHnxa L x @I K3 {1.1) E (1. 2)
¥ YUNTHIEXA, UYTO V << O, HAXOOEH
2
a =LV, (1.4}

'||"l'|".~"'2

HZBeCTHC, HT¢ CHODOCT: BX3IFaAbLHC HECHHLIX 3Be3d fno opOuMTaM
ropazac MeHwme Tol CxopocTH B 350 KM/CeH, KOoTppaA HeoOXODRAMAa
Zza Toron, 4ToOM YLOA o COCTREER 2.10°° panm - rpammuy pazpemawn-
mel cnocobHOCTE COPPEeNeHIhX TEeNeCcHONoB. [Ie3TOHY TRATOHOMETPH™
YeocKEa NIMEDEHER He DOIHORSXT ONPODErHYyTh Ienoresy FXTHA, Tak
®e KAK X ROKATATH, €8 CAPAB8NIMEOCTL. QOHAKO 3AKOH CNOXEHHA CKO-
pPOCTR CcHeT& 0 CHOPOCTLY MCTOYHXKA 8 HOAHHOM CHY4Yas NpoABAAercH
B MAaMEHeHEEX Giecxd 3pes3fitl 5, TaH KAK 3 OUpeleleHHLa MONESHTH 18-
PHOLZ 3Resfl Ha HOKOTODON DACCTORHHME OT Hee cBer Goneg "OHCT-
pril" arA HalmoasTenAa AoroHAetr Oonee “"MaNleHHLH™ M OpHHKHASTCH
®aOHAXIATENaeK ONHOEPEKEKHD. MH3I3MoHEHHE CKOPOCTH LAWAGHKA ZE5E3 I
GTHOCNTORLREG J6MAM TPHBOIKT K EIMEHeHHW EBEUEEKMOA RHTEHCHBHOCTH
KZRYUSHEXA 3Be3IAN ¢ CIAHCBDENEeHHHMN M3IMESHeHHSM OonpeiendeMod no
Acnnnep- sdbexTy OpO¥TH. [Aiad PAacCCHOTPEHHA Xapakrepa STOTO  ABIS-
HER H#OCTDOMM E HKOODEKHETAX L ¥ € TIPAaEKTODHE CBETAd, RHEKNEro
CHOROCTE OTHOCHTONRLHO 3eMIk C, »ctvsinwt, uaymero oT sseafs S,

1
KOoTopad EBNMETCHA uo Kpyroecd opbwrte, pmc. 7.

L j ;.: ‘ar/ fﬁrlﬁgf L
R, : ; f/fif;- fff fﬁ’
s A A
N .-"'f Py L
. l-.rr') .I.-" -r-"' r.--__.--‘
£ o A
v .ul' A ___.-.- / _.. .--,-/"/
S
. R PV
0 T

PHC. 7
B - NHTEHCREHOCTL ME3INYJYEHHR ZIEE3IN 5, OH3 - NMOCTOAHHA, ITO3ITOMY
B KakAOoM KHTepRane neprogz A t » I/n (N - TNPCHIBONLHOE YHLAO)
IBEIFA NINIY2AET DAEHOA KORMYECTEC JHePrME. Ha HOHOTOPOM DACCTO™
EHNM CGT ZES2AR 3TOT XHTEPHSN MoxaT GCTAThCA NPEBXKHHEH, HO MOMer
YMEHLEXTLCH AKX YPENKYWTRCA, P JABHCHAMOCTH OT TOTO, KaKyw CHO-
POCTL MXe8T BUHERmNR noigHes CEeT B CHCTeMe Halnonarensa. Ecnu
OH AOTGHiaT Bnepeiam ymeme¥l, TO NHTEPEAR CHHEMAETCA, MONHCCTE
NINYHEHES YEONNYKDBAeTCR, OGraecH 2Re3OW pacTeT. W HaolopoT, MpH
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YEBANUBHEN XHTepBafiia - Onocx INedms najfaer. Ha puc. 7 XRETepIAAM
MeROY TPAOKTOPHAMK, KOTODWME RBAADTGCA COCORNNKE fpM L = O, oloa~
Hauxn At . Toraa B[At/Ar] - Symer xabangaews¥ (neck 3Basfh, Ha~
XonoAneCcHE Ha PACCTOAHNN Ll, and cywna EBfAt/At]., ®CHE CERET NpPK-
XOORT OAHOBPBNEGHHD W3 HecKonukwx ofiacrell opfutw. PaccroruMe
L = Tczf4v cHoIHAMANRN Hn ¥ pxMeM 9rc ychomhok suwnaual xaxepe-
HMR paccrosHNR ho gannol Spedms, i, - PACCTOAHNE &0 HAGARLAT -
fig, HPR KOTOPOM CHEY NPAXOOANT K HEXY CARCIDENGHHO X3 TOY#K 1 X
Il oplONTH, KOrga M3BeCTHe T % V.

NomoSHEME XAPAKTEPACTERANN oSIajEXt TAaK HasuHESewmuwe "repe-
RGHHME NYALCKDYILXD 2983Ew", KOTOPME, HEXGOAUe BEPOATHG, ARSA-
BTeX gacluNE ZReIOAMN, D8 CHETATCH TOABKO OGHA N3 HNX. 3Te
spegnoncKoine Guno EHCKA3AHO B MavaRe Hamero sexa (G, 11}

ShHaRT KZHOHeHNA SMeCK3, BusdakHul JANGHON CROXGREA CKIPOS-
Telf OFf HRNRYDerotd KCOTOSHNKA, 8CTh M ¥ CORKTPAZLHG gAuckHux
3Reafl, OH NMEST HEKOTOPWe OCOGEHHOCTM. KOMNOHGHTH 3ITXX 3893l
CpaBHNHM Kexny coSok Mo WMHTEHCEEHCOTR, RCJITOMY HIMEHOHKD SHecKa
¥ HEX BupaXeHo ciafes, TAK Kax yuenwueHNs Ojgocks oaHoR 28edAH
KONMOHCHPYSTCA YEBEIAXGeRREM B 3T0 ppeas Onecxa ppyrol. OnHAXG
KONOGHCALNS MO NOIFODKEHO XNIHGHGHNG MHTHOHCRRHOCTH CIOHTIPAALAMK
neEpnli waxhok SHeszmn, uTe HaSAmnEBRETCR YBepsHHe {86, 1531.

OGHOPDENEHHUR HARSANIEeHRE ReANUNH N3NeHound Orocws, NHI@M-
CHHHOCTN M CHGI[eHMA GHeKTPaibHuX nuHEd y nepexeHB:y "OyALCRPYR-
wAxY N CHnextpanlbEo DpolHLIX 283X HOIROINRET ORpOEABRANTL, KPOME
napaMeéTpod NxX ApnkeHHR o opGaTaM, BIE8 ¥ PACCTORHAS N0 HTNX

o0SweKTOB ©T 3emin {puc. B8).

%, HaMepeHwe cKOPOUTK cunetTa CoJMUA.

B KoMie 40-X rofoP O BPeMA DONroTGAKN # Hawmel crpade Akc-
KyCGMN © CYOHOCTE TECpME OTHoCMTeawuoCTX, C. K. BaBMJACSHM, npe-
aniteHroN AH CCCP, 6uic pelgHo HAocTadaTh aAaboparopuui omir 0d
NpoEepPKe AOCTOBEPHOCTM MOCTyn3Ta ¢ = const. B HAMeCTERG ASNKyma-
roga XACTOMHAKA NPeANOoNaraloch KCNRCGNa308ATE KIHAAOBHE AYHX <
GHCTPO HEHRyIARCA BoaOyKIGRHMEG ATONM K HOASKYAW, B3 HACTHOCTN,
nogopoda. He BHEZANKAN HONYNHA Beaanoba X BOIHNNINE 8 CRASN C
JTEM OpPTAHEIAINGHNLE TPYAHOCTM, 8 TaKk$ TAXHNEMGLHOG HeCOROpIeH-
ctT¥u MHeDmelCA ANNADATYPH, TPAHCHOPMXPORANE HANSHABGXRCH BHCNI-
peMadT 8 TO7, KOTODeR Ouwil WWROAHEH NOA DYKCROECTEON FoHM-Bpye-
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Pac. 8 §)

Fxc. g, aj ﬂ-ﬂ,EEﬂﬂ, e} H-ﬂu
¥ E) n-1,5nu. BepXHAAR KpXRaRA
KAaXA0TrQ PHNCYHKA - Gneck ne-
paeMeoHHCR (xpolinHoi), Bwpaxen-
Helf P ZBe3IHLX PEeAMYAHAX (0
HakfoRk peTny orAenvHo, Oz
ApeABapHTENLHCra CYMKEpOBa-
HNA). HNKHAA KPMEAR Hakaoro
PECYHNA — AYYabble CKIRGCTN
CBOT&, OPHXOJALETC OT Lope-
MeHROok (gRolinodl).

BLYMCHPHER d rpafwKa Buioia-
Hem M.C. Ceplyvaerko Ha 3BH
HEK-4.



BHYa (4, 7). KayecTBeHHad CTOpOHA ONLITa He OTBe4YaeT MOCTaABIeH-
HO# 3apmavye. [BHXKYMKMCA MCTOMHHKOM ObiIM Kpasa Bpamawmeroca CofH-
a, JEHekHas CHKOPOCTL KOTOPLIX 2 KM/cek. [IpoOBOARNOCHL NnoodepenHo
CpPaBHEHNE CHKODPOCTM CBeTa OT Kpaes, npHbnmkamomerocsa K Halnworare-
W ¥ YianAwmerocAa OT Hero.

HTaK, CKOpPOCTE CEBETa - E,IHE KM/ceK. HckoMada BeJMYKHA -
2 KM/CeK, OHa cocTtaBnser 0,001% or xaMepaemolh x "zamackxposBa-
Ha", BO-NepBbIX, TeM, 4YTO HIJNYyYAawmaA NOBEepPXHOCThL CCJAHUA COCTONKT
M2 JOBMXYOEXCHA KMHOKOCTHRIX M Ta30oBLX MOTOKOB, HMENMHEX CKOpPOCThb
ropasno OGonbmy 2 KM/cex, a Bo-BTopeix, Gasa, Ha KoTopol mpoBO-
AMIMCEL H3IMepeHHA, HaX0AMIachk B aTHMOChepe 3eMaN, HMeome#d nepe-
ME@HHY® ONTHYECKYyK INIOTHOCTL X BHOCAmMEHR cymecTeeHHy© omubKy B
K3MepeHHA. [0 YCHNOBMAM TpOBefeHHA B STHX OMLTaX OLIIH MOBLIMeHELS
OmMOKA HIMepeHHKA. QIR cCcpaBHeHMA MOXHO YKa3aTk, 4YTOo HaxbGonee
TOYHLE JabopaTopHule M3IMEpeHMA CHKOPOCTH CBeTa, BLINONHEHHHEe B
1926 r. MajlikenbCoHOM, COCTABHNH OmEGKY 4 KM/cex npm pazbpoce
pe3yanTaToB B0 KM/CeK [B, &7]. Ilo3TOMYy He ynHBhreanﬂ, YyTO aBp-
TOpLl paz0HpaeMOro IIKCNEePHMEHTA M0 oNpelieNleHKW® CHKOPOCTH CBeTa OT
OBHKYMErocA MCTOYHHKA HTZWeHEeHMA CHOPOCTE B 2 KM/cex, He obHapy-
KM, a HabnopgaeMhe B HEKOTOPLIX CEPHAX H3IMepeHHH OTHIOMoHMA
CKOpPOCTH CBEeTa B COTHH KM/CEK, HKOTOphIE, BEpPOATHO. OLUIM BL13BAIN

M3INyYeHHeM BuOpPpOCOB CONHEYHOTO BemecTBa, He VY YTHPAIKCb Kak
omub0Y HbE.

6. Panmonokauxsa BeHepn.
(3TOT NMYHKT ABJIAETCA KPATHHM K3IJIoOKeHMeM 8-ro maparpada py-

KOonucHo# pabGotw npod. C.A. Bazunerckoro "JIepe OHIMKK".)

B HameM CTONETHH, KOrja CTajlo BO3IMOXKHLIM MPOBOAHNTL TOYHYD
MEKINAHETHYK pafHoNOKaUKL, ObNK NMpoBeNeHs ONbiTH N0 ONpenelieHHD
PaAaccCTOAHMA N0 BeHepsl, B KOTOPLX KpOMe HOBYX “HKAHCKEX obcep-
paTopH#t (MaccauyceTcKada CTaHUWA K CTAHUKA B [yaspro-PHKO) ydHacT-
poBana ¥ KpbiMckaa oO6ceppaTopuAa AH CCCP. B wwHe 1964 roma Ouino
YyCTAHOBNEHHO, 4YTO 3ajepkxa  cHrHana B CCCP Becerga oxazslBanacsh
MEéHbme, YEeM B AHEpHHe,' Pa3HKlUa B 5 pa: IMNpeB:maya BO3MOXHbIE
OWHOKKE HIMEpPEeHHA. AHanuz3, npopedeHHuLl# E. YonnecoM [189], noka-
3afl, YTO Ha CKOPOCThL TMPOXOKAEHMA CHTHalla HAKJIa[uBalachk OKpPYXHaHA

CHKOpPOCThL BpameHHA 3eMnM. B To BpeMA Kak B KpHIMY oHa Ohia Hamn-
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papNieHa HAaBCTpe4y CNrManaM c Benepu, B CllA oHa xXMena obpaTHoe
HATpaB/ieHxe, T.e. "OTHOCNTeNbHAA CKOpPOCTh CBeTa B NMPOCTPAHCTRe
cocTaBnAeTr c+v , & He c%. _

JlaHHOe uN3MepeHNe MMeeT 6Gonbmy® HAYYHYO UEHHOCTb, HO OOHAKO
KpwMcKas ob6cepBaTopKa OT OanbHelimero y4acTxa B paboTe OTKasza-
flack M ee NOANHChL B pe3yNLTaTax He Gurypepyer.

3Mech He PACCMATPHBAKTCA OMbITH C N3MEPOHHEM CKOPOCTHM CMHX-
POTPOHHOTO M3Ny4YeHMA, B KOTOpuX GyaTo 6 HabnoRaeTrcA BHNONHEHHE
noctynara ¢ = const, MOCKOALKY HX aBTOPH HeobocHoBaHHO Npenno-
narapT, YTO M3INYYATENeM ABAAETCA He YCKOPNTeNdb, A& 3JIeKTPOH, Ha-
xonAamuiicA Ha op6NTe YyCKOpDNTenA. He DACCHMATPXBAE@TCA Xe B Kaiec-
TBEe N3JYYaATeNA SJAeKTPOH B ATOMe BoJopona, & CYNTA®TCA N3ayHam-
m¥M o5LeKTOM ATOM BOOOpPOAA.

MpxeeleHHHEe MPHMepH OOHO3IHAYHO MOKA3LBAKT, HTO BTopo#f noc-
TYNAT TeOpXM OTHOCKTEeNLHOCTH = C = const MNPOTKBOPeYNT OMNbITHLIM
LaHHWM. CKOpPOCTL CBeTa MOOYMHAGTCA KAACCHYECKOMYy 3JIAKOHYy cClOXe-
HMA cropocTteld. XOTA OYeBNAHO, YTO HA TAKOK [OCTYNATe He MOXET
6bTL MOCTPO@HA TEOPKA, TNPABMJILHO ONMCHBALmAA AeHCTBETOJbHOCTD,
Tex He MeHee, 4ToO6b yGeAMTLCA B ITOM, PACCMOTPXM X mepBuii moc-
TYNAT TEOPKM OTHOCHTENbHOCTH - MPMHUMN OTHOCKTONLHOCTNM IftnmTel-

Ha.
NepeBuil mocTyaaT

NPMXHATO CYNTA&TH, 4TO nepBuit MocTysnaT TEOPMN OTHOCKTEJILHOCTN
ABAAGTCA Ppa3BNTNeM MPMHUNNIA OTHOCKTEJLHOCTN TanWied. JITO He
TaK.

KpaTKOe COnepxaHMe MNPMHLUXIA OTHOCMTE&JIbHOCTX [anxieA: HEKa<
KKMM  OMBITBMH BHYTPM N30AMpoBaHHOR CHCTeMs HEBO3MOXKHO onpene-
NHThb,  OBMKETCA /M CHCTEMAa PABHOMEPHO N MpAMONWHeHHO XN NMOKOKT=
CA. ITO %@ MONOKeHMe MokeT ObTk CPOPMYyANPOBAHO M TAK: MOXAHN"
4eCKNe, ONTHNYECKKe, JAGKTPOMATHHTH:IE X Opyrue ABIEGHXA TPKPOIR
BO BCEX MHEPUMANLHHX CHCTeNaX NPOTeKANT OAMHAKOBO. HHeDPLUNAbHLI-
KK CHMCTEMaMM HA3LBAOTCA CHCTEMH, KOTOPMWE OBMXKYTCA DABHOMEPDHO N
npAMOANHeRHO NN MOKOATCA. [IPMHUMN OTHOCMTE@/NLHOCTN Tanmnea BO3-
HXK N3 ofbofbweHuA HabnopneHwit  onuToB. MaTeMaTHNYe@CHO® ONMCAHNEe
npncrth:TnaHHux M BPOMEHHLX BEJIKMMH B NHEPLUMANbLHWX CNCTEMAX X
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CHCTEHAX, KOTODLEe ABNKYTCH ODTHOCNTAALHO NAPBLX, HAJLIBAETCR ADO-
oSpazoBaHKAMK T[AAXM&R X AMERT CASIAVOEXR BXZE E IOpadoyrannuai

CHCTEHe HKOODANHAT :
¥, = %X - v, Yy =¥, 2, =2, t, = t;

X=X, +vt, y=Y¥,, ZzZ=2

1

3TH YPABHEHHA OMNCHEBANT RGODENHATH X ADEME OLHCTO X TOTOD X6 TO-
HEeYHOTC T&/Ma B CHMCTEMe OTCHETa - HenoABMKHCON. ycnmosso, OxXyzi,
H Dlxiylzltl - OBXKymeHdcd OTHOCETenAsLHo dMepecd BEoORL oCcE OX co
CKOPOCTLD V. DpeMA OTCYNTHBRATCA OT MOMASHTA COBDaIDeHNA O N 0,-

CornacyaAck € TMPRHIRIIOM OTHOCETSALHOCTX FanxnerR, HwOTOH ERan
MoHATHA alconwrHero, RCTNHHOTO, NPODCTPAHCTER X afcomwTHOro, RC-
TKHROTO, BPEMOHN, OCTADMEXCA HENIMBHHMKN OBIOTHOCNTEILHO X Ye-
My-nHEo. MepLl 3TXX ROARYUNH; PACCTOARRS MANEY ABYMR TOUKANK NpR-
Mol ® XHT&phBan apeMeHA MEeXIZYy ELBYHA COOLTNAME B NHODUINALHWK
CACTEMAX OCTARTCH HEXIMEHHLIME N HOCAT HAIBAHXE NHBAPDNAHTOD LRS-
ofpazopanuk Canxnesa. DeRCTBXTeMeHO, BOILHEM OTDEIOH NpaxcE - Ax
X MHTEepEBAaN BpeMeHNM - At b cRcToeMe U E ADZILMEK DABHEMG RX - ﬁxl X
ﬁtl B CHCTaMHa nl. 3ATOR CREGCTEHE D1 MPAEAANR CHOPOCTE V, F V.
COrfIacHO MPEHUNKRY OTHOCATENLHOCTN TAanxnes B CXCTaMa G, omITaKK
H&HOIMOXHO OMPeOeIRTE HOECE MHeDUXAAbLHOS COCTCRAHNE NO CRABHEHRED
C OpeXHEM, H3 48ro cuneayertr, uUTo OTRa3oK npadcl Ax, = mHTEpBan
HpEeMBHW ﬂtl OCTENNCE TIDSAXENMK N DADHRMN Ax X AL,

B Ha4YeCTBE HANKRCTPALMKN ODOARNEHNA HRARIEN] CTHOCXTENLHOCTX
FanuieR PACCNOTPHNH Heobxonwwui B EansHeRkmeM NIMOMaRXX REXMED.
NpencTapEd OBE€ CHCTeME CTCUYeTa: HOMNOARMEHY®D, yOoHOBHYR, OXyzt, N
OBHAYOYRCA OTHOCKTeNbHO fMappoll 2R0#L C0CR OX  CD CHOPOCTRR V —
Dlxlylzltl. HanpaelieHMe COOTEETCTBYWOMNX ocall coxnaxaeT, { puc. 9a},
8 MOMEHT COBRMENaHHS HaYalla XOOpAXHAT B TOYHE ani NpOXCHXCANT
BECOMEKA cHeTa. EciW 3TOT MOMEHT NPMHATE 3IA RAHANC OTCHeTa Hha-
HEEX, To nonoxeHXe O$poHTa pPAcCOPOCTDRAKREHNR C98TA& H MONSHT
ppeMenr t OyaeT oIMCwBaThCA ypaRHeHEKeM cdebu DARKYCE T PARBHOTO
ot = F&E + yz + EET C UeHTPGK B TOUHEe O, ecnM XCTOMHXK OumR Ha-
NOODBERKEH OTHOCRTENBHO CECTeME OXYZE B MOMEHT ACHRIEKE. OTHOCX-

TeJIxHO *Xe OeHTpa O, CKOpPOCThL CheTa O oON X pasxa c ~ v . H Ha-

1
0GOpOT, BC/AE MNCTOUHEK (WA HEICOABNKEH OTHOCATENLHO CNCTEHL

Dlxlylzltl, TO UeHTp chepd SyAeT HaIXCANTLOHA 8 TOUKEe ﬂi. 8 OTHO~

CRTONLHO O CHOPOCTHL CEETA {10 OCK X pamka ¢ + v, (pNC. § 8).
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F¥c. 9

Neprul wnocTynar Jmmrelixa: WXeXaHNUSCKNE, onTAdacCKNE N
INeKTPOMATHETING ABNEHKR BC PCEX NHOPHNANLEMWX CNCTENAX oOTCYeTa
OpOTEKADT OHNKMAKOBO™ {2, 3051.

Ho EiRONCHEAA DOPAYANPOBK2 KACKNPOBOYHAR, B MOCTyARATE JIAN0"
xen copcen wuol CMMCR, WM TOT, UTO AexNApApyercA. EBoIA B Tao"
pun sropoll nocrynatr, JimmredH npRXOANT S NpoTEBOpaYRe C MPAHIN-
oM OTHOCETeALHOCTE Fanxyed, Koropwi HECOPNeCTEM C NOCTYyAATON
c=const. HECOBNECTENXOCThL HATIAAHD XCKAZHBASTCH CAaAyTMNN ob-
pa3’on.

BopHexci X ApExepy, u300pAREHHOKY HAa pEC. 9. Ipx TeX X8 y;—
NOPRAX B KONGET CONMAZSHENA HAYAAA HOOPANHAT TOPECKCIOXT BCILIOKA
cBeTa {pEC. 10), 3TOT XOMEMT NpNHEMASN 33 BAYANO OTCRETA ppexe-
ux. TeOephL, RE FYNTMBAR, 'Xe HAXONNTCH NCTOSHMK B CNCTeMe O, Nix
O,. Tax KaK % aSeNx CECT8NAX CHOPACTL CRETA OY OHHOrQ X TOoro M8
RCTOMHEKS COTRACHO OOCTYREATY o=const pap#a €, 70, C onsok cro-
pomsd, nNoaoxeAxe BoARoBRol NOBPEPXHOCTE B MOMBHT BpeMens t Oyner

ONECHMBATHSA ypapieHxoM ceps pagRyca
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C UBHTPOM B TOWkKe O, C Apyroid cTOpCoH, BOXTHORAR NOBBPXHOCTh B

MOMBHT BPE@HEGHHM t, 6YHOT ORHCHBATHCA yDaBHOHMEM cheput pAIRyCa

= = 2 2 2
r,= ct, = Xy ¥ ¥, ¥ zy

T

C LUeHTPCOM B TOYKE ﬂl. Takum ocSpasox, B OREH N TOT XE NOMENT
BPEH@HR t = t1 BECNHOBAR HNOBEpXHOCTE: CERaTa AOCTEIHET DPA3INEYHAMX
TOMGK NPOGCTPAHCTEA, YHTO NUEWEHO BCAKOTS CHLICH:.

Coapapmesch npoTEsopeumMe DEMnTely pemaeT oTKAION OT NOCHI-
TNi AbCONRTHErO, MCTHHHOTC, HPOGCTDAHCTEA M a0COoNRTHOrO, NOTNH-
HOTO, HP&HEHE HLONTOHA X BBOICHKNEN CHRCpHYNEDOBAHIGIY 4. Iyanuape
X I'. JlopeHUOM NMOHATHR OTHOCHTBABEOTO NPOCTPEHCTEA X OTHOCKTEIIL-
HOCTR OOHOBP@MOHHOCTM. 3THHM HOBOBBEJAHNGN nNDONSHOAMTCE IAMOHA
MPEHIKIA OTHOCHTENoHOCTH TARMNER COBCEHM EP¥THM DDRHINTOM, 0
KOTOPCMY B XHEDUXARLRWX CHCTEMAX OTCUSTH, OBEXFRNXCE COTHOCE-
TENRHO HAG/NONETONA, DNPOLECCH MPEPOZM APOTOKALT yka IO XHONY.
NpaoSpRA2DBRAHNGE KOCDMOKHAT K BPOHOHR ODPAHINNA OTHOCETONLHOCTE
JdHITOHA, IANMCARHLWE B BHED ypazHoux¥, onxcuBammEX nﬁupnlnnru x
EP@HRE ORKOrO ¥ TOrO Xe TOYBYHOrO Tafz = CNCTOMEX, mBRRyINXCSH
OfHA OTHOCHTONbHO Aapyrodf o cHopocTsE V 7O oox OX, NHeeT 3§

x1+vtl 1 2

OTpea i Aw = vr - 2 At
FPB30OK NPAKO ::1 Ax V1 B, RHTBREANI ADNOHX ﬂtl-v__mf’
1 -8

rae £ = v/C. ITH YpapHeHNR HOCAT HA3BARNE npeobSpazopaux¥ xoop-
HMHAT X BROMEHM JIopaHI{A. COKpALeHMs ﬂxl B yl - Bg X YESINNYGHNE
HHTOPBRJIA BPAHOHK BOC CTONMLKG %@ Pas B ABNKYWECH CNCTON® HAIMES-
@TCA MOPAHUEBELK COKPAIOHMEM NPOCTPAHCTEA X TIODSHISDMN MO M6~
HHEeM DpEeMeHX. WHPApNAHTOM § OJTEX MNpeolpa3OBARXEX RIRABTCH
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c = const. BelXYNHR, MApOASBOOKAA OT Mep HPOCTPAHCTEA ¥ EPEMEHH
- CHOPOETE CPRETR ~ MGCTABEREeHSA 3 ymr el HON ocHOROHE, HezaRXCHMOK, a
GCOHOBONOAATARMXS {CHATERE - DNPOCTPRHROTEDO X BpeMa - SABKCHMBIME,
NaPpaXSHHINN.

Cornacuo npaeoSpRzoBAHNAM JicpeHuA . NRpENep, EiclpakeHHLH# Ha
pEC. 9 npe Tax % YCHNOEKRX npuoGperaeT BRI, 4TD ®z06pakeH Ha

pRC. 1.

Puc., il

fonHoBAA MOBBPXHOCTE CRETAa B CHCTeMe O MMeeT (OpHYy mapa pa-

axyca re=ot ¢ U@HTPOH B ToWKe 0, a B CcucTexe O, TAa ke BOAHOBAA
HOBERERHOCTH MMOET $OPMY Dapa paanyca r1=ct1, HO C LE2HTPOM B
To¥He O,. Taxam ofipazoN, NHSEK OAHY N Ty ¥e BOIHOBYX TOBEPX-
HOCTh CBeTE $opMul Hape © BRAYNA HECOEHOMEHHLIMH UeHTpaMu!

MpeHIRE OTHCOCHTEREHOCTR Jlmmrelida, B KOTOpPOM CROPNyANPOBAHA
CYRHOCTL TEOPNX OTHOCNTOABHBOCTIA, CAMOCTOATERLHOTCO 3IHAYOMMNR HO
AHEesT. OH ABNAETCA NOTXYECKAK CHENCTENeM AGCYRAHOTC NOCTFNATA
c = const, NOATOWY M CaM GREMIND OCTHOCKTeNnbHocYX 3luntelina, N
TEORER OTHOCNTOALEOCTE TOKe NPOTEDOPEYAT PEANILHOCTN.

{8 onpeneneHue “TeOpME OTHOCATEBMNLHOCTHY EBERIWMEOHW KAaK CIALHK-
AFpHEX TEGPNA OTHOCETENLHOCTN, Tax B clmas, NOTOMY YWTO B OCHOBY
crneuMansHol Tecpam HONCReMM RRA OOCTYNATA: NEPBMA - NPHHELEI OT-
HOCNTENLHOCTX JHxmTedina X BTOpCcH - HOCTYAAT NOCTOAHCTEA CKOpDOC-
TN CBeT4A. B OCHOBE ®p GOme# TEOPEN OTHOCHATENBHOCTH KpOMEe HA3-
BARIIX NOCTYNATCH, HaxoneTcE TpeTH#, EIRTRH npomzBONbLHO, "o mo-
TONXa™, -~ CKOPOCT: PACAPOCTPAHEHWA TDABKTALNOHHOrQ IGAA Vg PaB-
Ha ©, T.& V= € = const. HOSTOMYy RTOpPAf MACTh TEOPNH OTHQUH-
TeRLROCTR, 00mad TEOPXR OTHOCAT@RLHOCTH,  ABNAeTCA eme Honee Tid-
paﬂﬂﬂﬂa#hunl, Ye&M TNEpPRAA. }

ECAR NpAHUEEN CTHOCKTOGRBHROCTE FanXned HABIABTCH Pe3yNbLTATOM
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oboSmenEs HAGMomeHNA X OmUTOBR, TO DPANENA OTHOCETERLHROCTY 3im-
TelHa OonNMTHON MNPUBEPKE He EKEET X MMATL K8 xOROT.

LeMCTENTENLHD, BCAKOS® ORINISCKOS EIMEDOHNS COCYORT N3 HABYX
HOMOHTOB: NepBuil - BWGGD HTAAOHR, Hepu NANDDOHEX BOAXUNIL, BTO-
pof - npoPeNBENe RXZKEDOHER N0 OnpefneNoHHOR HeTORMKe ([poHLAyDA
K3MOPEHRA). TaK BOT, BHYTPN ABRNKYIENCHE MHeDUMNANLHO CRECTEML, =~ &
CHOPOCTL: CMCTEMW HEMK MokeT SuTh NPpNEATE HBodo¥, - N0 penATEERC—
TEKE COKpamaeTCd (MPOCYPARHCTEC: MAM YEaNNYNBRESTCH ( BpOMA, Mac-
ta) pcéd: x MaMepReMud ofuerT X 3TAROH. NO3TOMY OSLEKTERHO, OOu-
TON. BEE M HOIABNCKEMO GT HAENX cyafalxii, NpoBepNT: OpeAnORATAS—
WG MZMEHOHNA HROBODIMONHO.

He ABNARTCA COOCHOBNAHMKIME N YTESDALGHEA ¢ TOM, 4TO HeKOTO~
PHE ABJIGHMA TNPEPGIM HAXOEAT CBoe clLACHEeHNEe TOALKO KAN CAeKCT-
BER TeOpNN OTHOCMTENLHGCTM X TEX CaMiM CHOPABZWMBEADT e HeodXoaE-
HOCTbL N NMPABMALHOCTB.

BCe ABAGHMA [IDRPOIM, KDOME MHCHEHHWMX 3INCOSDEMEHT(D TRIA
“napagokca OANJIHEHLOB®, JIOTNMECKN HeOPOTNBODAYX¥ED N DPOCTO

ONECHBADTCA § MOMATEAX KRaccMuecuoll ¢Naxxx. B HayocTee npEMepa
PACCHOTREM HBKOTOpP:E M3 HRX.

CReACTANR TeOpNH OTHOCKTERLHOOTN

1. BpoMs XNIHN.

HIMBHEHNE BpeMaHN XNIHN- SOKeHTAPHNN YE8CTHZ, HANPEAMOD, KOCKN-
YOCHKNEX TW-MeIOHOB, BOIHMHANMENY B pe3IynLTaTe BaaMoneicTBRNR HOoC-
HXHecCKEX nyvel ¢ aTHocdepod Zemnax.

... MCHYCCTBOHHLE MA3DHKM LENMYTCA CPABHATERLHC MeRMaMHo X

BpeMd XX AMIHN JNPDAKTRUBCKE GINZIKO K BRGNKOHX ENIHN MOKOAMEXCH Me-
JUHOB. ONBTH  TAKOTG POLA NMOIBOARPMT Y3IHATE COOCYHOMHDE BPOMA
~8

EEZIHE T-MEa3IOHOR: Tﬂ = 14 CaH.

HNTBK, oCANMN CHOPOCTH KOCHMNYECKEX MGICHOE HACTONLKO SENNNA,
urc GyneT NpMOAMKATLLA K CHOPOCTR CBOTA, TC DACCTORHESR, KOT ORLIe
OHN MOI'YT NPOXOANTL, SYAYT COCTREAATL, NpAxepHe, . T =3. 10°% o
Ho m-xeacHw ovealk BWCOKEX oSHeDrxif yaaearnoch paxe Hzﬁnnna:h Ha
ypobre MopA. Kak Xe cAyuaeTcR, HTO CHN [NPOHNKART B arsocdepy,
npoxons P Hell paccToAHER h = 30 xn = a. 10° CM 32 HOROTKEQ ROpNXC-
Ob! MX MHN2HX? 3TOT NApR&AOKC AGTKO PEITAZATL, ARMHRNAS HO BHEKBHXG
JAKeNIBHNEe BPeMakx: EBpexa T npx HabaoaeHEX Hy Jexne OCHazuBaGtCs
ropasno Sonsme Tﬂ. B caMoM pene, xMeex T = Tﬂ!'§z - HE BRO# Y0Oro,
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RTGOM M-MOZOHM OOCTHINX JONIK, 3TC BPOMA LonkHo OuTh HOnblie, HeM
uLicoTE arwochepu, ASMEHHERE HA CKOPOCThL MO3IOHOB; MHHHEMANLHAA

CHCPOCTH, CHeROBAT&ILHO, Fricdie 4 ) EEQEHETHDPHTh YCICBHY

T, h vV /e h  3.10° Lo?
—F = 1A% G - —8 10
i-8 1 - g8 a 10°°.3.10

v
OTCHEARA KOKHO OCACYRETATL OTHOUDGHNE fc H

8

v =¢c {1 - 0,5.10 °) = 0,9999999995 c* (9, 256).

fpopagexie TAKEX CAOKHWX PpaccykpeHME ¥ DacisToOB BLIBAHO

IHPEIEEﬂﬂhHHH HEppnaHNEeM OTDAHNYOHMA CHOPOCTNM DENXEEHMA HOCMEdac-

WYX YACTEE. Bce CTAHOBNTCA HAa CBONM MECTaA, £CIAN NI HabnIolaaKor o
AGDESRKER TW-KEe3CHOBR HANTM CROPOCTR: HOPKaNhHLIH cnocaloM- Ienedk-

ex NpoREEHHOTC PECCTOAHNA HA BDEHR, B TEHEHNE KOTOporc OHM AsM”

ranKcs:
f 3.10%% 12
v oz P = -';:E--* = 3.10 M/CEK.
O 16 T cek

wro HAGHAGAGHES OOKAIWBAET HeCOCTOATENLHOCTL &8 ONHOTO yTBEpE-
ZeHuR NOoCTynaTa c=const. O TOR, UTO CKOPOCT: CHETA B BAKYYME -

NAKCXMASLHO BCINOKKRAZ CKOPOCTE B NMpXpons.

2. OTKXNOHeHME AYHA CBeTa ¥ Oofle TAroTeHWNA ComMua.

“Gepsas nposepxka 2RHDTeRHOBCHEX npencraiaHei Ouwaz ccymecTb-
AeHA FARBHKM obSpa3zou Saaronapa MHAUNATHES aarnxiickcro ACTPOHOMA
AGOXRrTOHAE 23 Mas 1513 rﬂna: Ose auraMlickie DKCOeIWLiuE S5u7IM Ha-
npaRIeNs %A HASADIENMR TNOAHOTO CONHEYKOTO 3IATMEHNA = OOHA Ha
zanaguce nofepexye AfpEKM, Jpyras - 5 CepepHyK UacTh EpazHIIKN.
066 REDHYARCE € PARON PoTorpaduii 3se3n, OKpYNAPmKX ConHie. Fea-
IYALTATH EIYIOHHA DORYUWEeHHWX dgoTorpadull Guuu 08uABAGHN 6 HOROpA
1918 r. CH¥ NPCBEOICAACKNY Tpaywd Teopuu IkHmTelnma. I[lpencxasan-
wos JEHETERHOK CHENEeHXS, KOTOPOe AONMRO OuN0 COCTARIARTE BENHYK-
uy 1,75 AYroBuX COMYHI, OSwNo MORHOCTLE NoAaTBepkmeHo™ [9, 244].

OCTARXE B CTOPOHE SONPOC O BONMNNHE MACCH (GOTOHA Kak ClHen-
CTENA TOODEE OTHOCKTENLKOCTX MIAX Kakol-nubo zpyroi Teopws (23TO
[IOKA HE PemeHHMad npolnexa M OHA Ha BXCANT B KpYr JAAHHOIO M3IA07
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REHKA), PACCHMOTPEM NDOBEAEHES

M PeaynsTAT HalSnopexaf mucne-
#bﬂﬂﬂﬂﬂﬂ Gxuuld {pxc. $12}. TIlpcspLexxe
NOBCEHEX DKCHEPNMEHTGE Ipeac-
TEBnaer Golpmy® TEXHEYOTKYR
NpobneKy, TAK Kak OpOBSPHaE OT-
HROKEHWA Ny4a B None TRATOTOHHR
CONsla BOIMOKHA OREX HAIENYEX
HEAHYYHa BOnRMax Hero., Ho g3-
.djuppﬂﬂa BACTRO, YTO COQRHUE DKPVESHG ToO-

{:3 kii pAded armochepci - wopowoH, wo-
CajrHiI e

TOpad MNOROWO EBNLHA BHO BPEMA
‘Lﬂjfn 3aTHeHHAR. A6CYGROPHOCTE De-
IYALTATOR IKCRenxuul Izpeurro-
Hi COMHMTEenkHa {18, 13i). Ecnan
®e HaSANRAARCCE NAKOE—TO CGTHIAG-
HORES NYYE2 CBRATE B OKpECTHOS-
TEX COHHIA, TO oD, HauboRas
BEPCATHE, OBYCACBASHC DITNYEC-

) 3emna Kol BACTHOCTREY Kopoiml Ka CooT-
BeTCTEYkEeR BLMCOTe Hazg noBepx-
PHC. 12 HOCTLE COnNHIlA.

3. POCT MACCH H ZABMONMOCTM OT CKOPOCTH,

dpeRCTAaRNOHNEG 3AaBENCENOCTE MacCuw DT CHORCCTX 3daBE¥EMaer ocodoe
HoNOXeHNe B COBpOMeRHON furMmxe. 3Tec Apneuxe Eynrd 8u HadSmoaaer-
C4A NpX DKCIAYATALUNYE YCKODRTEAeR 3ApAXEHHLX HaCTAR. ¥cTopxa dop-
NApOBAHKA COOTHOWAHAA MewIOy Maccaol = JHepreed x2xokeHa B.B. Ye-
mepuiH B paloTe *IpoSneMa peansHCCTH A Kjaccuyecxoll ® conpeneH-
Holl duawke", rge, B HACTROCTH, CHAXAHO:Ypeacrasnerie o BOADAC-
TAHMR KacCH 3IeKTpoHA GBIC OTYACTH WHEUNXDOAORHD IxnorEsok adn-
pa. B 188 rony . Ox. TOMCOH, HCXOOR N3 TeOIPaTdHeacKux coolpa~
MeHal, yHAIaAn, uTO "HNeKTDHYECKE SAPRAKEHHC® TORC ¥3-33 MArHNT-
HOTO Ooftd, KOTQPOe DHO Bh3WBaeT, COrNacHo TOOopHE MaxcBonaa, Tax
ACIKHO BEcTH cebR, xak GyATG Oro Marca yReNNYKEASTCA Ha HEROTO™
PYP BOENHYNHY, 3BBRCANYR OT BTr0 IApRAA X fopus®. H  pgannuelizcew
TOHCOH nowaaay, 4TO Macca ADNEYMETGCA IAPAIA2 AOAXHA BGIDAECTATH
C BﬁapacTaHHEH Bro OBEMOHHA. OnNuTw Kayduaxa ARKpenikx nNpeLcTasn-
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2HNS © BOIPACTAHKX MACCH IZBRXRYMELGCH InexTpOHA™ (10, £17].

RepBOHETIANLHOE, HeYBepoHEOS NPYENoNOcKeHNG TOMCOHA O HASIW-
RB.eHOM "Rayx OyaTo" SuW DOCTE MACCH B HACTOAmMEeS BpAMA NBpPepROCcCAD B
YBEePBHHOCTE DHEXBAJSHHOCTN Kexny xaccoll m aHepruel, AKpOIaH-
Hek B E3secTHOR ¢opMyne E = maz, rhAe E - oSHeprun, m -~ MACCA.
A#A RAHHOTO M8 OYEDKAR CYRSCTHEHHLN ABARGTCR CAGUYREOL IAMOYAHNE
B2 UxTHnyexcR pabfore: "PesyiabTaTtw JHCIEpAMEHTOP KaydHaHa Hapo-
ART H& MulCNk, YTO AaNCTENG, OKEIHNBAGNOE CO CTODGHM TIONA HA NBENX-
kymefca zapajg, OTANYAATCA OT ero xe xelCYBRA Ha SapAI TNOKOR-
E#ca? F10, 117},

B cadoM gena, B YOKOPNTBASX FAPAMESHHWY YALTHL HAaSMOOAGTCH
HE XIMOHEHNE HACCHW B IADNCKMOCTE 0T CKOPOCTE (D10 HalaoOoaThL He-
BOIHGKHO}, B HONGKATHOS NINEHOHXE YCHODOHAA TRA - KGHTPONYDY eMLX
E RCCREAYyOMRN ADOLECCEX DAGKIPEYGCHOK N MATHNTHOM HOJIAX.

#3 BTODOYC 2EKOHA HLDTOHA 4 = f/m, a - ycxopaume, f - cCNAa,
ENEHD, YMTOQ yCHOPEHNG 323BNCHET X OF CHIH, N OT MACCH. No3Toxry Ho-
fige AGTALHLM NPEOCTABNRATICH CSLACHEHNME HENOHETHOTG FCRODAHNA He
POCTOX HACCH, 2 PEAYRLTATCOM KINKGHOHNA CNN BI&ANOReMCTEEE SneK-
TPH¥ZECKOTC X MATHETHOrO Nofel C 2apREEHIINK HYACTALAME, ODXXYME-
KECRE B 3TMX NORRX. HEMAHEENe CMI  EBIaMxolelcrang OOpAafNenAsTCR
KOHOUROH CXOPOCTLR DACKPGCTPAHEeHXH BOIMYMEHNR ( Xa3MEHEHNA) HAN-
pAXeHHOCTN noxel. HexMoHHCOCTLE oMn BIANMOHeHCTENA OpN HENEOHNR
BRANMGALHCTDYOREX Ten BOZNOKHG TOMLKO B TONM CAY493ae, @CIN CKO-
HOCTE PARCOPOGCTDAHOHER BOIMYHIGHNR SECKOHeYHA. Kak Sk SHCTDO HE
SH nepeMemeH IADRA 4 B TOUKY K DHOKTPNUGCKOTO NONA HANpAKOH~
HOCTLD E (pxe. 13}, coszpeaHOro JAPRAKEHHLIMN TNRAACTNHAMK B N 0,
NCROXEHRS, WICHPAKEHROS Ha prc. 14, NOMeT npoM3aofTR  ToNeHO
“epel ROHEUHME EHTEDBAN BPeNeEN, onpefenseMul CHOPOCTLY pachnpo-
CTPAHEHHA HOIMYHMEHXA B Hone £
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Monaraex, HICG B3aExopeicTeae IOJA C zapAxendoE dacTauei B
BAKYYMNE NPOMCXORET €O :napuc:#n ¢ - CHKOPOTTHI PACNpPOCTPAHGHNA
SAGHTPOXATHRETHOTO NOAA, TPE 3TOX coxpaHaeTCA PABSHCTRC MMIyAbLCR
CNIIM MOMEHTY KOARMECTER ABNKOHMR. Torna Cuaa B3axMonelicrexs
F (V] SReKTPAMACKOro noiid HANDRAMAHHCCTLI E X YRCTRLM, xuanmu i
FApAD o M grurap@xkica B STON fiona Co CKOPOCTLR ¥, SyaaT pREHA:

F(v) = (1 - L)E.q.sin «,

rEe o« - yron Weany ReKTOPaAME HANPAXBHHOCTN E M CRORBOLTN V.

Oog wmoznekcTIsmewn YoROpRADIZIErD AOLIA ROZpAcCTAET CKODOCTE K
BMECTS C Hell KNHOTNMECKAA JHEpTNA HalTauM, A TAXKNKG BPoXCXCANT
onpananeHHoe EINEHOHNS KOHONTYPAUNN YCHOPARMErs JCAE N cobcr-
BEEHKOTO NONA YCHopRemol uacTEls, KOTCDOS ADNBOANT K ¥ ERIANUSHEN
a6 NOTORUNARLHoR SReprEM, T. 8. REPEXORY norsHuNaAnbHoll aHepriX
YCKOPADMOro NONA B HAReTRHBCKYR FHOPTAD ¥ ROTEHINANLHYD IHeRTRD
yCKODASMOro 3ARSKAOA. [HonHad JHePTXR YacTwus - A, papRak gt {2 -
npokfeHHan pazHOCTh DOTeHUNARGER), CHATABTCA X3 8@ KaHet¥deckod

- nwkdoR - E
3H9pr.l EH A noTeHANan P

KEHOTNYBCHAR JHOPTEA yoHOpREsoE SACTNEM OTpaNEuGUR npeRancHM

E - aucl/2

NOTEIUINAALHAR N8 JHEpr¥a yckopaewxoRk wacTaiu npensnia He ixest
(neka HWe swaed). [o3Tomy AOAKAR DIHeEpPrAA ycxopsexck HacTEls, Re-
CMOTPA Ha OTPAHNYRHNE CHOPOCTH, NpPOADAKAST NACTN ¥ onpeaeateITcd
Toneko npokneHxoll P3IHOCTLE NATEHUNAROR. fanmaft npouecc cofipa-

IWW - ocpofSoxnedxe lanaceHHod SHeDTNX XRBT pX BRANMONeSCTEEX

pa3lorHanHol YACTNUM C TOPHOIALAM AOReX.
Ha popxsyuslicx B MATHNTHOM TiGne JBDAR AediCTEYXE@EAR CTEKREA -
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cxia Jlopemia - F, ONPeRENAETCHs AHANOTNYHMM OGpazoN:

F1 = {1 - g}.q f? xlﬁ} = {1 = E}‘q,v.ﬂ.sin €.

rh6 B - MHEYKIMA, o ~ Yol Xekjy HAanpasAeHNeNM CKOpPOCTN R NHIYK-

Bu%. Cxna JopeHia Hanpenexa NOpNeHORKYNAPHA K NMIOSCKOCTA, B KO-
Eat —

Topoll nexaT PeHTODPN B x V.

4., 00 MHBADNAHTHOCTX ypamrHewRME Maxceeana,

TpafoB3ARe XHBADNARTHOCTE ( HOXINEHHOCTN) ypabHeHm# MacKesa~
fia Npx ONXCAHEX DACHOPOCYPAHOHAR INEKTPOMATHMNTHOIC NEAYYEHKA B
CRCTENS8, COCTHOCKTEALHD KoTOopoR NCTOURNK RANNGTCR C HekoTopoi
CKOpDCCTb), RBAAGTCA NarTeMarTwxeckod dopwol supaxeHNs nocTynara
o = const.

YpaBHBHXA MaKCREAZ2, ONECHEAKOING PACIIPOCTDAHGHME SJSKTPO-
MATHNTHHX BOAH 0 ADEXXYWMAXCHA OAHA OTHOCKTONLHO Opyroll cucTeWax,
OpM YuYaTe IANOHA CRCKEHNA cKopocTolf IR cpeTa XxemT paxHuE mun,
- B CMCTEME, OTHOCNTEALHO HoTOpNE WNCTOYHAK HBENXETCA, ¥ 3 CMCTA-

Me, rfe OH NOKGETCA, - HO OHE NHPAPNAHTHM OTHOCNT@ALNC npeoclpa-

SOBAHER FANYNGR E % TAHOM NATENATNYGCKOM ONDNCAMEN HCE AHeDIXN-

ANEHLE CHNCTEMH OTCYSTE2 CCTROTCA DABHONRABMHWMMN {2, 301I-302].

5. AnepHaz JIMHepreTNXS.
Haubonee xenerncll nereszoi B pPRAY NOR06MIX O TOOPEN OTHOCHN-

TOARKOCTA HRBARETCHA NeTeHba O TON, YTO COKPETAMN AnepHoll SHeprus
YORCHEYECTEO HE OBNAfeno Ow Ha¢3 TEOPAN OTHOCHNTONLKOCTM.

Y100 HARTX IGECL XCTHHY, HAMOMHNN OCHOBHME BeXN HA TYTH K
U Enx.

I83E rof - OTHpHTNG Ai. BeXKepeled DAANCAKTNEEOCTN, CAMONpO-
NIBONLHGIG pRcCTaRa ANep.

Hoep ¥ Mape Kope 50 ¢pamuxs, 3. PesppdopH m &. COOAN B AHCNEM
RETARLHC 23YNAXT PAONOAKTERHOCTE K yHe K 1803 roay HaxogaT, 4To
BPpRUIecC CAXCIPON3 BORLHOTC NPRIPAMOHAN OOHEX HISp B JApyras XaeT
C BMIAEAe8HNEeM OCDOGMHOI'D KONNYSCTBA JIHEDriM.

1532 rox - yweHNx Pezepdopha b Yaiupuk OTKpuBaeT HelTpon.

1838 rog - O.Takm x ¢.TpacCHal OCYOEeCTRIART feNeHNs AAap
ypaHa non gefcTRyes SoxnbGapaONpoBKN HelTpOoHAME.

Ha crnepywiuié rop ¢. ¥onuo-¥upx onpepenget CpenHoe SRCHO au-
ABTARMKEX IPE DACIAAE ANep YpaHa HeilTpoHOoE N HAXOIONT RADRXHIMIE-
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ANMLHYY BOINOKHOCTh LHenHOR peawaxx.
sapepmapuull OITAN - 3AAYCK AMODPHOIC pPEARKTOP2 2. $8pXN B

1942 r.
EMTh MomeT, B manHuil nepeodeny HeoSXonamMo BRIANYNTD

MCKYC-
¢TEPHROE NPOBPAMEHAe Rhep, OCymecTBAGHHOS B 19:i9 roxy 3. feaap-
GOPAOM, OTKDHTRE ECHYCCTBoHHOKR DEZXOANTEBRHOCTN CYNDYTARKE HpeH :_
dpenaepukoM Xonxo-Kopx B 1934 OXYy M HEKOTOPDO® ADPYroe. D HEXN HET
TaKe NMOH THCAY N THCAY NHKeHepROR ¥ TaxHonoros, padodxx x
palffoB YPAHOBHUX DYOHKHOE B MEMNYECKRAX nepapabaTHEAKEX 3ABCAOR,
CO3RAPABONX N 033y, X CAMR AfAEPHHE PeAKTODH.

Ho B 9TOM MepedHe He RAXORETCA HecTta JiHmredHy C arfo TROPX-
el - HS oBmameREe® AgepHol sueprxell OMR He OKAIANAX REKAKOTS BANT
AMNA. A onpejenenke BHYTpeHHed 3HEPrxAX AHE3NM AAep 4Weped HAedex?
Hacc C nowoms®» JOpHYM OKBMBRINSHTHOCTX Macest X DHepPrax - He Go-

AB¢ YeN JOCYXNO MATOKATAYOCKNE YNDAMHOHXA.

NpisegeHik passop NOKAAWMEAET, HTOD NCCTYNATH, 3IAMCKEHHHE B
NPOTERORONAT OTIMTHMM  JAHHMMK.
oSs AT HE-

OCHOBBHNS® TOOPRER OTHOCKTENLHOCTN,
MapamoxcCAflbibG X8 CNencTaNA 3tol Teopmw ENGRNT RpOCTOR
HEE B MOHMATKAX Kaaccwuackod ¢xammxx. Brce 2To o04A3KBaeT CHBHNATH

BWBOH, YTO TOOPNA OTHOCMTENRHCOOTN He ABNABTCA SCTECTIDHHO HXEYY™

Holk teopixsei.

Az

“Cnafint: 28 BOMODOCANN, HOTODME BLHIABATAET HO-
Eelitag pesonmuMs B oSnacT @CTOCTHORHAHNNE, -
3TO zagada, 663 pemeHNA Koropoi HONHCT Byonx i
NETEPNANINIM K@ NOKGT OWThL HN B KOEM CAy4ae
HN POEHCTRYOEEM, HE MNATEDEANEZMOXM.

B. K. leunH

Teopxa CTHOCKTOALHOCTX OPGACTARAAST coboi MAEANNCTEY QCHYD
PAROCOPCHO-KATOMATHYECHYY TEOPEY NOINTNENCTCKOIO HATIPABNIGHNA,

. 3BMACHNDOBANHY®R B Clomouxy duanvaecxol Teopx, a eg ABTOp JRHm-

TekH, No 8rec COOCTHEHRMN cCROBAx: ... genReTCA Cxopee danocodon,
qHaM ¢:3iuuu. X GH NONKOH HONPAaMeXHO PACCHATDNBATLCA K OLeHN-
BATLCH HAK $ENCCOS, Jame ecnx eMy OpEmAOCh PARGOTATL Nnpaxge EcCe-
IO K&K "ROCBEHHONY punocody™, B3TO0 HeOOXOLEMOD ¥Yxe B cxny daurx-
qecuoro PNACCOPHCHOTO CONBDEAKNA 6T HRYMHOTO THODYWeCTRA™ [12,
151.

Exeuno Nz-aa $xnocodckoro COOepKAHEA TOODNSA CTHOCHTBIMRROCTX
NONYIXNS TAKOE WXDOHO# DACRPOCTPANGHNE, X NTOSM NONATH, KAK
CAOMENOCH NONOMGENE, NPX KOTODONM ¢punocodckae maed crana $EI N B~
c¢cxcl Tecpxel. caenyer ofSpRTMTLCAE K NCTOPNX CTAHORPJMOHNMA »Toill
EOaN.

BHEUATRARENG yCOOXN HAYKN ¥ TOXHNKE B XIX DoNe. & OHNX SuLrn,
nokanyd, Sones IHAYNMGE, YeHK B HamaM XX ROKE, NNGIE N TOHEBLE
CTORCHN., 3JIATMAIMINAHES B OCKHCTOHNN CymHocTeR MHOormx oripurTai
APNIAR0 K NIBECTHONY KDX3NCY B Hayue, KoTOpME YACTNNHO a28ximo-
H3JACA B NPOTRBOPGUNAX NOIHAHNA NPNPOLH CHOTOBMX ABNeHNE [CBeT -
HacTy CHEKTRA DIOKTPOMATHNTHOID NINFIGHNR) .

UCHOBAHHBR H2 HASAOAOHXAX X, OMWTaX, r.bpln 0 npMpone (E&Ta
BINepEe OMAA BLIEXRYTE HuRTOKOK B KOsue XVII Péka, = Hek cper
PACCKATPERANCHE KEBX NOTOK YACTMI, KOPOYCKYNl, XNCOAYCKABMMX XCTON-
HXKOX CReTA X PRCTHPOCTPAHANMMXCA NpAXOnNMekHO B RAROpoTHOR cpe-
Ae. QTpaxayKe oT 2 G@PKANA CPABHNBANOCH £ OTCKAKNBAHEGN ~¥Opyroro
DapXka 0T CTEHKN, NpPeAONAeHNE OSBACHANCCE NDATAXGHNN KODIyCKy-
fivl IpX Nepexole X3 oaRol cpemm B AP¥rym, INIpNYEeM, ocCnI¥ hOoKA3A—
T8Nk MPERONREHMR R > I, TO Vo > ¥,y T.8. CKOPGCTL CHROTA B OOTN-
uecks Sones nacrHol cpene Sonirme, e g NeHe® nnoThHol, HBeT xe
CNPOABARNACA DAINEDAMN KOPOYCKHYN. 2HAA O HAUANIOHMAX Péxepa x
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