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1. BBE.UEHHE 

IJOH~TI-ie peJIHTHBH3M OXBaThiBlieT OlleHb wn:pOICHM Kpyr BOnpOCOB H .HB

neHHM. <l>yu.n;aMeHTOM :>Ke ero .HBJI.HeTC.H C06CTBeHHO TeopH.H OTHOCHTeJibHOCTH, 
KOTOpa.H HMeeT .n;eJIO C HaH6onee 06IIUiMH 3aKOHOMepHOCT.HMH. 11MeHHO Teo

. pH.H OTHOCHTeJibHOCTH llOCJIY:>KHJia OCHOBOM ,n;JI.H peJI.HTHBH3llUHH MHOrHX pa3-
,n;eJIOB !jlH3HKH, HaliHHa.H C 3JI.eKTpO,Il;HHaMHKH, MeXaHHKH, TepMO,Il;HHaMHKH 

HT.,Il; •. 
IJO-BH.n;HMOMy, yCTaHOBJieHHe KOHeliHOCTH CKOpOCTH pacnpOCTpaHeHMH · 

caeTa cne.n;yeT CliHTaTh acxo,n;HhiM nyuKToM penamBH3Ma. Cne.n;yromau a, 
.Mo:ffi:eT 6biTb, HaH6onee xapaKTepHhiM 3Tan 6e3yCJIOBHO CB.H3aH C OllhiTOM 
MaifKenhcoua- Mopnn:11 1

• 0TpHUaTeJibHhiH pe3yJihTaT 3Toro onhiTa no6y.n;HJI, 
<l>HU,Il;:>Kepanb,n;a 12 1 H llopeuua 13 1 BBeCTH rHllOTe3y, COrJiaCHO KOTOpOH ,n;BH
:>KyJUHeC.H TeJia HCllhiThiBaiOT COKpameHHe B HanpaBJieHHH ,n;BH:>KeHH.H • .fiBJieHHe 

. H3MeHeHH.H npO,Il;OJibHhiX pa3MepoB ,Il;BH:>KyiiUiXC.H 06oeKTOB - O,Il;HH H3 CaMhiX 
HpKHX 3!jl!jleKTOB peJI.HTHBH3Ma. IJo cym ,n;ena OH H llOCJIY:>KHJI TOJiliKOM K ne
peCMOTpy npocTpaHCTBeHHO-BpeMeHHOH KapTHHhi - 3TOH ocHOBhi ¢~3Hllec- ~ 

KOrO OnHCaHH.H MHpa. 
Uenb uacToameu pa6oThi 3aKJIIOllaeTca ·B paccMoTpeHHH ocuoBHhiX no.n;

xo.n;oa K TpaKTOBKe peJI.HTHBH3Ma. KaK H3BeCTHO, nepBhiH (I) H3 HHX BOCXO

,Il;HT eme K llopeHUY H IJyauKape H B 3HaliHTeJibHOM Mepe OnHpaeTC.H Ha TeO
pHIO 3¢apa. BTopou (II) no.n;xo.n; npe.n;c;aanaeT Teopaa OTHOCHTeJihHocm 

B ee o6menpHHHTOH B uacToamee apeMa HHTepnpeTaQHH. 3.n;ech cymecTBeH
uo, liTO ,Il;aHHa.H HHTepnpeTllUH.H 6a3HpyeTC.H Ha 3MHWTeMHOBCKOM onpe,n;ene~ 
HHH npOCTpaHCTBeHHhiX pa3Mep~B 14 

I, CB.H3aHHOM C ycTaHOBJieHHeM O,Il;HOBpe~ 
MeHHhiX nono:>KeHHH 3JieMeHTOB H3MepaeMhiX Ten. Hualle roaopa, ·ocuoaou 

3Toro no.n;xo.n;a cny:>KaT "MrHoBeHHhie (HJIH cauxpoHHhie) paccTOHHHH". Ha
Koueu, TpeTHM (III) llO,Il;XO,Il; (OCTaBa.HCb B paMKaX TeopHH OTHOCHTeJibliOCTH) 
HMeeT ,I:(eJIO C 3a~a3,Il;hffiaiOIIUiMH (HJIH CBeTOBhiMH) paCCTO.HHH.HMH H orrnpa

eTC.H Ha JIOKllUHOHHhiH MeTO,Il; H3MepeHH.H paCCTO.HHMM. 
Haa6onee npaMellaTeJibHOH tiepTOH yKa3aHHhiX no.n;xo.n;oB MO:>KHO CtiHTaTh 

.. noae.n;eaae npo.n;oJibHhiX pa3Mepoa .n;aH:>Kyumxca o6oeKTOB. Ecna B nepBhiX 
·, 

.n;ayx cnyllaax Mhi HMeeM coKpameHMe, TO B nocne.n;aeM - ax yaeJIHlleHJ:ie·. 

2. IIO,UXO,Ubl llOPEHUA- I1Y AHKAPE H 3HIIITEAHA 

Cpa3y cne.n;yeT no.n;llepKHYTh, liTO o6a no.n;xo.n;a orrnparoTca aa npeo6pa~ 
30BaHHH nopeuua . .n;na KOOPAHHaT, HBJIHIOJUHec.H no cyrn .n;ena ocuoaoii oc-

----~~'0'·•••-""~J~--·V _,._ ' -~, 
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HOB penarnBH3Ma. Eonbwe Taro, AJIH olllicruum onnnx n Tex JKe <t>n3w1ecKHX 
asneHHH B paMKax o6onx nonxonos Mbi nMeeM, KaK nonarruoT, onnHaKOBbie 

MaTeMaTHllecKne <Popr.iynhi. B nepsyro ollepen~ 3necb Hano yKa3aTb rmneHne 
a6epparum 'Heno)l.BHIKHbiX 3Be3)1. scnencmne ronnliHoro nsnJKeHHH 3eMnH 
H 34>4>eKT ,[{onnepa (BnHHHHe )l,BHIKeHHH 3Be3)1, Ha llaCTOTY H3nytiaeMOrO HMH 
cseTa, nocrnraromero Hac) • BbtpaJKeHne nna a6eppruum. cseTa, nnymero oT Ha-

xonameroca B 3eHHTe HCTOtiHHKa, nMeeT BHn 

tga = 'Y v/c. .J 
(1) 

3necb a - yron a6eppau;HH, V - OTHOCHTenbHaH CKOpOCTb )l,BHIKeHHH HCTOli
HHKa n Ha6nronaTena, 'Y - nopeHu-<l>aKTop. 3aKoH npeo6pa3oBaHHH llaCTOTbi 

cseTa onpenenaeTCH BbtpaJKeHHeM 

v = v 0 (1 + v coS<f>/c) -y, (2) 

rne rp - yron MeJK)l.y HanpasneHHHMH H3nylleHHH H )l,BHIKeHHH HCTOtiHHKa. 0T
MeTHM TaKJKe, liTO Teopnn llopeHua n 3iiHmTeiiHa nann cosnanruomne pe3ynh
TaTbi npn o6'bHCHeHHH onbiTa Kay<l>MaHa no OTKnoHeHHJO nyliKa 3neKTpOHOB 
B 3neKTpHlleCKOM H MarHHTHOM nonHX (:8 OTnHliHe OT paclleTOB A6paraMa 

H Eyxepepa) 16 1
• 

Oco6o cnenyeT Bbi)l,enHTb -34><PeKT <I>nunJKepanbna - nopeHua COKpame-

HHH npO)l.OnbHbiX pa3MepOB )l,IiHJKyi.UHXCH 06'beKTOB, BblpaJKiromHficH <l>op

Mynofi: 

Q = Q 0 'Y- 1 ' 
(3) 

rne Q o H Q - npO)l,OnbHble pa3Mepbl 06'beKTa B nOKOe H )l,BHIKeHHH COOTBeT
CTBeHHO. B nepsoM nonxone ero paccMaTpHBaiOT KaK · rnnoTe3y ad hoc, 
a so BTopoM - KaK Heo6xonnMoe cnencmne Teopnn: npeo6pa3osaHHii nopeH
ua H 3HHWTeHHOBCKOrO onpeneneHHH )l.nHHbl )l.BHJKymerOCH C.TepiKHH, npH

BO)l.Hmero K ycnOBHlO t = canst AJIH BpeMeHHbiX KOOp)l.HHaT (B )l.BHJKymefi

CH CHCTeMe) . 
TaKHM o6pa30M, XOTH B paMKaX 3THX nO)l.XO)l,OB Mbl HMeeM O)l.HHaKOBble 

MaTeMaTHlleCKHe <t>opMynbi, HX <i>H3HllecKaH TpaKTOBKa cymecTBeHHO OTnHlla
eTCH. TaK, B nepBOM cnyllae B npeo6pa30BaHHHX nopeHua B CBOe speMH pa3-
nHllanH HCTHHHOe (o6mee) H MeCTHOe BpeMH. 06'bHCHeHHe JKe OTpHQaTenbHO
ro pe3ynbTaTa onbiTa MaiiKenbCOHa- Mopnn* ocHOBbiBaeTcH Ha cymecTBOBa-

*TipHBenwee K COKpatneHIUO «<IHup;lKepanbp;a- nopeHua. 

2 

HHH CBeTOBOrO 3<l>Hpa. IJ03TOMY, HanpHMep, npH BblliHCneHHH BpeMeHH pac
npocTpaHeHHH cseTa snonb npononbHoro nnella HHTep¢epoMeTpa AJIH cKopo~ 
CTH CBeTa npOTHB "3<l>HpHoro BeTpa" 6epeTCH BenHliHHa C - V H C + V-B nporn
BOnonOJKHOM -!fanpasneHHH .. IJpHMellaTenbHO TO, liTO B 3HaMeHHTOH pa6oTe 
3iiHWTeiiHa14 1 TaKJKe qmrypnpyroT aHanorHtiHbie <PopMynbi: · · 

rAB 
tB- tA = 

c-v 

rAB 
H tA_- tB = c + V 

(4) 

nna speMeH pacnpocTpaHeHHH CBeTa oT o.n;Horo KOHUa ,n;BHJKymeroca CTepJK
HH (A) .n;o npyroro (B) n o6paTHO. XoTH npn 3TOM rosopHTCH, liTO <PopMy~ 

' nhl ( 4) nonylleHbl Ha OCHOBaHHH npHHUHna nOCTOHHCTBa CKOpOCTH CBeTa. 
Eonee Taro, B cnenyromeM naparpa<Pe 3TH. BbipaJKeHHH HenocpencTBeHHO uc

nonb3YJOTCH )l.nH npHMOrO BbiBO)l.a npeo6pa30BaHllH llopeHua. 
CpasHeHHe .n;syx no.n;xonos Mbi 3asepumM BbiCKa3hiBaHHeM, cnenaHHbiM 

CaMHM 3fiHWTeHHOM B 1952 r., OTHOCHTenbHO nepBOrO H3 HHX
17 1

: "Hollo
peHU )l,OCTHr ropa3AO 6onbWero. 0H o6'bHCHHn BCe H3BeCTHble B TO BpeMJI. 
3neKTpoMarHHTHbie n onTiilleCKHe npoueccbi... qTo JKe KacaeTcH 3KcnepnMeH
Ta MauKenbCOHa ~ Mopnn, TO r .A.JlopeHU noKa3an, liTO nonylleHHblH pe3ynb

TaT no NpauHeii Mepe He npoTHBopeliHT Teopnu noKoameroca 34>npa". 
C npyrofi CTOpOHbl, KaK OTMellaeT 3HHWTeHH (CM., HanpHMep,

18 1
); TeO

pHH llopeHQa npOTHBOpeliHT npHHl~Hny OTHOCHTenbHOCTH. 
3THMH BbiCKa3hiBaHHHMH OTHOCHTenhHO nepBoro nO)l:XO)l,a Mbl H orpaHH-

liHMCH. 

3. llOKAUHOHHAH <I>OPMYllHPOBKA 
TEOPHH OTHOCHTEllbHOCTH 

lloKaQHOHHaH npoueAypa H3MepeHHH ncnonb30Banacb <PaKTHlleCKH B Teo-
·'" 

pHH OTHOCHTenbHOCTH C CaMOrO Hallana )l:nH CHHXpOHH3aiJ;HH y)l:aneHHbiX lla-
COB. B nanhHefirueM 6bm npennoJKeH HOBbiH MeTO)l. H3nOJKeHHH, OCHOBOH KO
Toporo CTanH Ha6nro)l:aTenH, CHa6JKeHHble OAHHaKOBbiMH llaCaMH H noKaTO
paMn19 1 (eM. TaKJKe 11 01 ). TeM caMbiM H3 Teopnu 6bmH nc:Kitrollenhi JKecT

KHe MaCWTa6bi. 0)l:HaKO 3TOT nOAXO)l. no cymecTBY HOCHn CKOpee <t>opManb
HbiH xapaKTep, nOCKOnhKY B pe3ynbTaTe nepeXOAa K "MrHOBeHHbiM paCCTOH
HHHM" BCe npeJKHHe BbiBO.zibl, COOTBeTCTByromHe 3HHWTeHHOBCKOMY nOAXO

AY, OCTanHCb B cnne. 
CymHOCTh JKe noKaUHOHHOH <t>opMynnpoBKH 111 ' 51 3aKnJOllaeTCH B TOM, 

liTO oHa nMeeT neno nMeHHo c HenocpencTBeHHo Ha6nroAaeMhiMH Ha ollhiTe 
. (H3MepHeMbiMH noKaiJ;HOHHbiM MeTOAOM) paCCTOHHHHMH M~JK)l.y HeOAHO~ 

,--... ._.~ .. 
' 3 ; ''7'! 



speMeHHhiMH TOtJKaMH. 'B ::meKTponnHaMHKe TaKHe paccTOHHHH nonytJHJIH 

Ha3BaHHH "3ana3nhmaromnx". EcnH nepexon oT nepsoro Ko BTopoMy nonxo

nY CBH3aH C H36aaneHHeM OT <l>HKTHBHOH Be.JIHqHHhl - 3<l>Hpa, TO cnenyiOIUHH 

mar CBH3aH C ycTpaHeHHeM <l>aKTH'IJeCKH HeHa6nronaeMhlX "MrHOBeHHhlX pac

CTOHHHH". B pe3ynhTaTe npocTpaHcrneHHo-BpeMeHHaH CTpyKTypa- ::na oc

HOBa TeopHH OTHOCHTenbHOCTH - npeTepneBaeT KOpeHHOe H3MeHeHHe. B tJaCT· 

HOCTH, Tenepb BMeCTO COKpameHHH Mhl HMeeM yBenHtJeHHe npononhHhiX pa3-

MepOB penHTHBHCTCKHX o6'beKTOB ("<l>opMyna YMHHeHHH"). HanoMHHM, 

'IJTO "<l>opMyna ynnHHeHHH" 

Q = Qo 'Y (5) 

·"' 
RB.JIHeTCH npHMhiM cnencTBHeM KOHUenUHH penHTHBHCTCKOH nnHHhl 11 2 1, 
onHpaiOIUeHCH Ha .JIOKauHOHHhlH MeTon H3MepeHHH paCCTOHHHH, T.e. HMeiO

IUeH · neno HMeHHO C 3ana3nhiBaiOIUHMH ( CBeTOBhiMH) paCCTOHHHHMH 11 3 I. 

KaK cnencTBHe HOBoro nonxona,H3MeHHeTcH He TO.JibKO <l>H3HtJeCKaH HHTep

npeTauHH, HO H KO.JIHJieCTBeHHOe (MaTeMaTH'IJeCKoe) 06'bHCHeHHe pnna RBne
HHH, a HeKoTophie H3BecTHhie "napa,noKchi" nonpocTy ycTpaHHIOTCH (eM., 

• HanpHMep, 114 1). IIpnMepoM 3nech MoryT cnyiKl:ITb "npo6neMa 4/3", napa

no:~<:c phitJara JlbroHca- TonMeHa, nonaneHHe 3apnna B nan:iKymeMcH (HeHT· 

panbHOM) npOBOnHHKe C TOKOM H np. Hx pa3pemeHHe BeneT K ycTpaHeHHIO · 

<PnKTHBHhiX BenHtJHH, TaKHx KaK "nasneHHe IIyaHKape", noToK 3HeprHH 

<PoH Jiay3 H T.n. 

C 'IJHCTO MaTeMaTH'IJeCKOH TO'IJKH 3peHHH paCCMaTpHBaeMhiH nonxon HaXO· 

nHTCH B CBH3H C TaK Ha3hiBaeMOH aCHHXpOHHOH <l>opMynHpOBKOH 11 51 , RB· / 

.JIHIOIUeHCH CBOero pona cnenCTBHeM nocTaTO'IJHO lllHpOKOH nHCKYCCHH, pa3-

BepHyBllleHCH B 60-x ronax BOKpyr ynOMHHYThiX BonpOCOB. 

B CBH3H c "npo6neMoii 4/3" (onpeneneHHH HMnynhca H :meprHH 3neKTpo

MarHHTHoro nonR 3apnna) cnenyeT oco6o o6paTHTh BHHMaHHe Ha pa6o

Ty · c:l>epMH 11 6 1, KOTOpaR 3HatJHTe.JibHO npenrueCTBOBana. OTMetJeHHOH nHCKYC· 

CHH H no cymecTBY npenBOCXHTHna aCHHXpOHHYIO <l>opMynHpOBKY. IlpHtJeM 

npenno:iKeHHOe c:I>epMH ycnOBHe, CBH3aHHOe C HOpManbHhiM (HeO,D;HOBpeMeH· 

HhiM) cetJeHHeM MHpOBOH Tpy6KH (B OT.JIHtJHe OT 3HHlllTeHHOBCKOrO t=const.), 

HOCH.JIO KOBapHaHTHhlH xapaKTep. Bonhllle TOro, KaK, no-BH,D;HMOMY, Bnep

Bhle OTMetJeHO B pa6oTe, 06hltJHhiH (T.e. 3HHlllTeHH013CKHH) nonxon HBHO npo

THBOpetJHT npHHUHny OTHOCHTe.JibHOCTH, T .K. 3aBHCHT OT CHCTeMhl OTC'IJeTa *. 
B TO :iKe BpeMH cny:iKaiUaH OCHOBOH .JIOKanH3auHOHHOH <t>opMynHpOBKH KOH~ 
uenUH1I penHTHBHCTCKOH nnHHhl ynoB.JieTBOpHeT. 3TOMY npHHUHny, HB.JIHeTCH 

"<l>H3HtJecKH KOBapHaHTHoii". KaK 6hmo noKa3aHo 111 1, 4-BeKTop penHrn-

*Cp. C 3aBHCHMOCTblO OT CHCTeMbi OTC'IeTa B TeopHH 3<lJHpa. 
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BHCTCKOH nJIHHhl npencTaBnHeT co6oif HOpManhHOe CetJeHHe MHpOBOH nona
Chi CTep:iKHH, T.e. coBnanaeT c ycnoBHeM c:I>epMH. TaKHM o6pa30M, onpenene

HHe penHTHBHCTCKOH nnHHhl H MaTeMaTH'IJeCKH (reoMeTpHtJeCKH) KOBa
pHaHTHO. 

4. OIIhiT MAtlKEJihCOHA -MOP JIH 

3TOT OnhiT OTMernn y:iKe CBOH CToneTHHH I06HneH. 0,D;HaKO no CHX nop 

HeT enHHonymHH B oueHKe ero 3HatJeHHH. BbiCKa3hmaeTCH MHeHHe, 'liTO 

" ••• HaM He TO.JibKO OtJeBH,D;HO, KaKHM non:iKeH 6bJTh pe3y.JihTaT 3KCnepHMeHTa 

MaiiKenhCOHa- MopnH, Ho· H CTano HCHee HCHoro, 'liTO 3TOT 3KcnepHMeHT 

soo6me He cnenosano CTaBHTh" 19 1
• B To :iKe BpeMH ero 6eccnopHhiM cnencT

BHeM HB.JIHeTCH rHnOTe3a c:I>Hu,n:iKepanhna - JlopeHUa, a 3<P<l>eKT COKpameHHH · 

3aHHMaeT Ba:iKHoe Mecro B 3HHlllTeHHOBCKOH TpaKTOBKe penHTHBH3Ma. Boo6" 

me, H3MeHeHHe npOCTpaHCTBeHHhlX pa3MepOB 06'beKTOB B pe3y.JibTaTe nBH:iKe

HHH MO:iKHO CtJHTaTh onHHM H3 HaH6onee 3Ha'IJHTe.JibHhlX BhiBonoB penHTHBH3· 

Ma. 06pamaeT BHHMaHHe TO CTpaHHOe o6CTOHTenhCTBO, 'liTO COBepmeHHO Pa3· 

Hhie nonxonhi (I H II) naroT onHHaKOBhiH pe3ynhTaT. Ilpaana, KaK no,n;tJepKH

BaeT 3HHlllTeHH 117 
I, B nepBOM cnytJae 3TO rHnOTe3a ( CM. TaK:iKe II 8 I) , 

a BO BTOpOM - cnencTBHe OCHOBHhlX npHHUHnOB TeOpHH. 

0TMeTHM TaK:iKe, 'liTO oTpHUaTenbHhiH pe3ynhTaT onhiTa MaiiKeiihcoHa -

MopnH B nBH:iKyiUeHCH CHCTeMe OTC'IJeTa MO:iKeT 6biTh 06'bHCHeH 6e3 npHBne

tJeHHH 3<l><l>eKTa COKpameHHH B paMKax .JIOKauHOHHOrO nonxona 11 9 I • 

B 3aKnrotJeHHe cyMMHpyeM pe3ynLTaThi TpaKToBKH onhiTa MaiiKenb

coHa- MopnH c TO'IJKH 3peHHH Bcex Tpex paccMoTpeHHhiX nonxonoB. 

S* s S/S* 

I (JI.- II.) Qo 'Y- 1 Qo "( 

II (3.) Qo Qo 'Y- 1 . -1 
"( . 

III (no:~<:au.) Qo Qo 'Y "( 

3nech S*· H S - CHCTeMhi OTC'IJeTa, CBH3aHHhie C 3eMneH H ConuueM COOTBeT

CTBeHHO, Qo - co6crneHHaR .n;nHHa npo.n;o.JihHoro nnetJa HHTepq,epoMeTpa. 

c:l>aKTHtieCKHH Pe3YnhTaT OllhiTa ( OTHOllleHHe npononhHhlX pa3MepoB) OTpa

:iKaeT nocne,D;HHH KO.JIOHKa. IlpH 3TOM, MO:iKeT 6bJTb, CaMOe y.n;HBHTenhHOe TO, 

'liTO noKauHOHHaR <PopMynHpOBKa, B cyiUHocrn, npHBo.n;HT K TOMY :iKe 3<l><l>eK

Ty, liTO H nepBOHa'IJanhHOe 06'bHCHeHHe, OCHOBaHHOe Ha TeOpHH 3<l>Hpa. 

5 



5. 3AKJIIOqEHHE 

Pe.rrHTHBH3M OKa3an BnHnnHe ua MHorHe o6nacTH coapeMenuoii ¢lH3HKH 
nocpe,nCTBOM KOpeHHbiX H3MeHeHHH HalliHX npe,nCTaBneHHH 0 npOCTpaHCTBeH
HO-BpeMeHHOH CTpyKType ( OTpiDKarolll;e'ii \ HaH6onee o6Ill;He 3aKOHOMepHOCTH 
llOBe,neHHfl MaTepHaJibHbiX 06'beKTOB H CBeTOBbiX CHrHaJIOB) • 

IlepaouaqanbHaH ero TpaKTOBKa Jlopeu~eM H IlyauKape Hcxo,nHna H3 Teo
pHH 3¢lHpa. Eli npHua.u;ne:>KHT o,nHu H3 caMbiX ueo:>KH,nauHhiX BhiBo,noa penHTH
BH3Ma- H3MeHeHHe npo,nonbHbiX .pa3MepOB ,nBH:>Kylll;HXCfl Ten ( COKpa.I.UeHHe 
<l>H~:>Kepanh,na- Jlopeu~a) • 06menpHHHTbiH no.nxo.n, T.e. Teo.pHH OTHOCH-

u .J u u 

TenbHOCTH B 3HHII1TeHHOBCKOH TpaKTOBKe, onepHpyeT npaKTHqeCKH C Te-
. MH :>Ke MaTeMaTHqeCKHMH ¢lopMynaMHl XOTH HX ¢lH3HqeCKafl HHTepnpeT~Hfl 
cy:w;ecTaeuuo .npyraH. Ee ocuoaoii cny:>KaT "MruoaenHhie" (cHHxpoHHhie) 
npocTpaHCTBeHHbie paccTOHHHH. B oTnHqHe OT 3Toro TpeTHH no.nxo.n ( onH
paroru;HiiCH Ha noKaiJ;HOHHbiH MeTO,n H3MepeHHH paCCTOHHHH) HMeeT ,neno 
c 3ana3,nbiBaiO:w;HMH HnH caeTOBbiMH paccTOHHHHMH. B ero paMKax npo.nonh
Hbie pa3Mepbl penHTHBHCTCKH~ 06'beKTOB ,non:>KHbl B03paCTaTb. 
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