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S u m m a r y 

It is noted that some recently discussed 
difficulties connected with the relativis-
tic formulation of statics are a direct conse
quence of the use of a 3-force and the 
conventional definition of the length of 
a moving scale. 

In particular, basing on the transforma
tion formulae it is shown that for a 3-force 
the relativistic law of action and reaction 
equality is not performed. It should be 
stressed that the paradoxes connected with 
appearing a torque when transitting from 
one reference frame to another (e.g., in 
the case of a right-angled level) are due 
to the application of the Lorentz contrac
tion formula. 

The difficulties indicated are naturally 
overcome using the Minkowski 4-force and the 
definition of relativistic length based on 
the measuring procedure which directly uses 
a clock and light signals (analogous to the 
radar method), and it has as a consequence 
the increase of the longitudinal dimensions 
of fast-moving objects. 

Both considered definitions of length 
are analyzed from the point of view of the 
relativity principle. The conventional 
definition is argued to be unsatisfied with 
this principle. 

B Te'leHHe nocne,AHHX ,AeCJITH neT HeKoTopble Bonpocbi 

cneuHanbHOH TeOpHH OTHOCHTenbHOCTH, H B TOM 'IHCne 

npo6neMa penJJ.THBHCTCKOH «llopMynHpOBKH CTaTHKH, CHOBa 

CTanH npe,IJ;MeTOM ,IJ;HCKYCCHH. 3TO 06'bJICHJJ.eTCJI 06JUeH 

Hey.IJ;OBneTBOpeHHOCTbiO npe,IJ;llO)KeHHbiM eiUe B ,IJ;eBJJ.THCOTbiX 

ro,IJ;ax peweuHeM HeKoTopblx "napa,IJ;oKcoB" cneuuanbHOH 

TeOpHH OTHOCHTenbHOCTH, a llOJIBllJIIOJUHeCJJ. ,IJ;O CaMoro 

nocne,IJ;Hero BpeMeHH pa60Tbl CBH,IJ;eTenbCTBYIOT 0 TOM, 'ITO 

3,IJ;eCb BCe eiUe HeT nonHOH JJ.CHOCTH. 

0TMe'leHHaJI BbiWe npo6neMa uenocpe.IJ;CTBeHHO CBJJ.Jaua 

C BOllpOCaMH onpe,IJ;eneHHJJ. penJITHBHCTCKOH CHllbl H penJJ.

THBHCTCKOrO BpaiUaTenbHOrO MOMeHTa, nocne,IJ;HHH H3 KO

TOpbiX, O'leBH,IJ;HO, TeCHO CBJJ.3aH TaK)Ke C onpe,IJ;eneHHeM 

llOHJJ.THJI penJITHBHCTCKOH ,IJ;llHHbl. 

YKa3aHHbiH Kpyr BOllpOCOB, KaCaiOIUHHCJJ. penJJ.THBHCT

CKOH «llopMynHpOBKH cTaTHKH, H 6y.IJ;eT npe,IJ;MeTOM uawero 

nocne.IJ;yroiUero paccMoTpeHHJI. 

1. PEJI.HTHBHCTCKA.H CHJIA 

.D;o caMoro nocne.IJ;Hero BpeMeHH B Ja,IJ;a'lax penJJ.THBHCT

cKoii MeXaHHKH O'leHb 'laC TO npHMeHJJ.eTCJJ. HepenJJ.THBHCTCKOe 

Bbipa)KeHHe ,IJ;llJJ. 3- CHllbl 

d; 
f =

dt 
/1.1/ 

B paMKaX cneuHanbHOH TeOpHH OTHOCHTenbHOCTH npH nepe

XO,IJ;e OT O,IJ;HOH HHepuHanbHOH CHCTeMbl OTCl.feTa K° K .IJ;py

roii: (K) yKa3aHHaJJ. BenH'IHHa ,II;Oll)I{Ha llO,IJ;'IHHJJ.TbCJJ. cne,IJ;yJO

IUeH «llopMyne npeo6paJoBaHHJJ.: 
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-> Y-1£o + V[(V {o)(l- Y -1) + (r<o)/3 2 ]/ v 2 
/1.2/ f = ---~------~~~------------- ' 

l + (y~o)/c2 

2 l/2 ... 
r.n.e ycc{l-{3 f 'f3=V/c, v- CKOpOCTb)J.BB>KeHHJI K0 -cH-

CTeMbl OTHOCHTenbHO K ,f0 H -;o - CHna H CKOpOCTb, H3-

MepeHHble B K 0 
, c - CKOpOCTb CBeTa. 

3)J.eCb He06XO)J.HMO nO,IJ,'IepKHYTb, 'ITO Y>Ke CaMO onpe

.n.eneHHe nOHJITHJI HHepuaanbHOB CBCTeMbl OTC\feTa HaKna,IJ,bJ• 

BaeT >KeCTKBe orpaHH'IeHBJI Ha Bbi6op Bblpa>KeHHJI ,IJ,RJI penJI

THBHCTCKOB CHRbl. lfMeHHO, ecnB B KaKOB- nH60 HHepuuanbHOB 

cucTeMe /HanpHMep, B K0 
/ canbl HeT, TO oHa He .n.on>KHa 

B03HHKaTb H npu nepexo.n.e K n106oii: .n.pyroi cucTeMe oTcqe

Ta. 

Mo>KHo o.n.HaKo, npasecTH npHMep, Kor.n.a 3TO ycnosae 
-> 

.n.nJI senH'IHHbl f He BblnonHJieTcJI. KnaccaqecKHM aHanoroM 

TaKoro npHMepa MO>KeT cny>KBTb H3BeCTHbiB OnbiT, HnniO

CTpBpyiO~HB 3aKOH paBeHCTBa ,IJ,eBCTBHJI H npOTHBO,IJ,eBCTBBJI. 

B 3TOM OnbiTe ,IJ,Ba qenoBeKa CTOJIT Ha pa3HbiX Tene>KKaX 

/HnH B RO,IJ,KaX/ H .n.ep:>KaT BepeBKY, HaTJirHBaJI KOTOPYIO 

OHH npHBO,IJ,JIT B )J.BH:>KeHHe HaBCTpeqy )J.pyr .n.pyry yKa3aH-

Hble Tene>KKH /no.n.KH/. _, _, 

HTaK, paccMOTpHM )J.Be cHnbl f 1 H f 2 , KOTOpble B Ko
CHCTeMe ypaBHOBeWHBaiOT .n.pyr .n.pyra 

-> ... 

{
0 + f 0 

= 0 • 
l 2 

/1.3/ 

llycTb npa 3TOM .n.nJI npocTOTbl £0

1 
= £

2
° = 0, a ocb ooxo Ko-

z z 
CHCTeMbl CKODb3HT no OCB OX K ·CHCTeMbl. 

Ha OCHOBaHHB /1.2/, HanpBMep, ,IJ,RJI y - COCTaBRJIIO~HX 
can B K -cacTeMe, 6y.n.eM HMeTb 

fy £1 y + f2y 

-1 f' 
y 1y 

--------+ 
l + (Vv~x )/c2 

-1 fO 
_Y_~. 

l + (Vv~x )/c 2 

0TCIO,IJ,a,c yqeTOM /1.3/, nony'IHM 

4 

f = 
y 

£0 {3 
ly (f32x-f3lx). 

y(l + f3f3'lx )(l + f3f3zx) 

/1.4/ 

/1.4a/ 

nerKO ·BH,IJ,eTb, 'ITO Tpe6yeMoe paBeHCTBO fy = 0 6y)J.eT Bbl· 

nonHJITbCJI TODbKO B O)J.HOM 'laCTHOM cnyqae, KOr,IJ,a v2x=vfx. 
TaKHM o6pa3oM, Mbl nony'IHnH, 'ITO HeKoTopaJI B3aHMo

.n.eicTBYIO~aJI COBOKynHOCTb, nOKOJI~aJICJI B K0 ·CHCTeMe, 

nocKODbKY f0 = 0, LJ;OIDKHa npHBTH B ,IJ,BIDKeHHe no OTHOWeHHIO 

K K - CHCTeMe, nocKonbKY c TO'IKH 3peHHJI K yKa3aHHaJI 

COBOKynHOCTb 6y.n.eT HCnbiTbiBaTb )J.eBCTBHe CHnbl 1 f 0 . 
TaKoii: pe3ynbTaT, JIBnJIIO~HBCJI npJIMbiM _s:ne.n.cTBHeM ac

nonb30BaHHJI B Ka'leCTBe CHnbl BenH'IHHbl f *, Henb3JI, KO· 

He'IHO, C'IHTaTb Y,iJ,OBneTBOpHTenbHbiM. 

B 3Toii: CBJI3H cne.n.yeT TaJOKe ynoMJIHYTb npHMep, npa

Be.n.eHHbiB MennepoM B ero MOHOrpatllHH "TeopHJI OTHO

CHTenbHOCTH" /2/. OH KacaeTCJI cKonneHHJI nblnH, noKoJI

~erocJI OTHOCHTenbHO HHepuHanbHOB CHCTeMbl K0
• ilona

rag .n.anee, 'ITO yKa3aHHoe cKonneHHe pa3.n.enJieTcJI ,IJ,BIDKy

~eii:cJI B006pa:>KaeMOB noBepXHOCTbiO Ha 'laCTH 1 H 2, B CH· 

CTeMe K 6y.n.eM HMeTb 11 # 0. TaKHM o6pa3oM, Mbl BbiHy>K

.n.eHbl )J.OnyCTHTb, 'ITO ,IJ,DJI nO)J.)J.ep>KaHHJI nOCTOJIHHOB CKOpo

CTH 'laCTH 1 CKonneHHJI Tpe6yeTCJI peanbHaJI tllH3H'IeCKaJI 

cana. Ho 3TO, KaK OTMe'laeT Mennep, 03HaqaeT oTKa3 

OT CaMblX tllYH,IJ,aMeHTanbHblX OCHOB 3KCnepHMeHTanbHOB 

tllB3BKH rananeJI H B03BpaT K tllanocotllHH ApHCTOTenJI, KO

TopaJI YTBep>K,naeT, 'ITO )J.DJI no)J.)J.ep>KaHBJI nOCTOJIHHOB CKO

pocTH Tpe6yeTcJI cuna. 

llocne,IJ,HBB B3BeCTHblB tllaKT, Ha KOTOpbiB Mbl XOTBM o6-

paTBTb BHBMaHHe, 3aKniO'IaeTCJI B TOM, 'ITO BenH'IHHbl f B 

3-yCKOpeHHe nO)J,l.JHHJIIOTCJI pa3nB'IHblM tllopMynaM npeo6-

pa30BaHHJI. 3To, B CBOIO O'lepe,IJ,b, npHBO,IJ,BT K He06XO)J.H· 

MOCTB BBe)J.eHHJI npo,IJ,ORbHOB H nonepe'IHOB Mace, XOTJI, 

no onpe.n.eneHHIO, Macca qacTBUbl B cneuuanbHOB Teopau 

OTHOCBTenbHOCTH JIBnJieTCJI CKanJipHOB BenH'IHHOB B He 

npeo6pa3yeTCJI npu nepeXO)J.e OT O,IJ,HOB CBCTeMbl OTC'IeTa 

K .n.pyroi. 

Bee OTMe'leHHble Bblwe Tpy.n.HocTH JIBnJIIOTCJI npJIMblM 

cne,IJ,CTBBeM HapyweHBJI Tpe6oBaHBJI KOBapBaHTHOCTB, no

CKODbKY HCnODb3YeMaJI BenB'IBHa f /KaK H 3-ycKopeHHe/ 

He JIBDJieTCJI TeH30pHOB BenB'IBHOB. 

* K cnosy cKa3aTb, uMeHHo yKa3aHHaJI npB'IHHa ne>KHT, 
HanpBMep, TaK:>Ke B OCHOBe "napa.JJ,OKCa" npy>KHHbl B cne
l(BanbHOB TeOpHB OTHOCBTeRbHOCTH/1( 
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3TOMY Tpe60BaHHIO, a ene,IJ,OBaTeJILHO, H npHHUHflY 
OTHOeHTenLuoeTH y,IJ,osneTsopJieT euna MHHI<OBeKoro 

dpi 
F. = --

1 dr 
/1.5/ 

/i = 1,2,3,4, Pi- 4-seKTop HMnynLea, a r - eo6eTseuuoe 
BpeMH/, KOTOpaJI JIBllJieTeJI 4- BeKTOpOM. 

Cne,IJ,yeT no,IJ,qepKHYTb auanoru10 Me:>K.IJ.Y noene,IJ,ueii <!Jop-
MYllOB, KOTOpyiO MO:>KHO nepenueaTb B BH,IJ,e 

dui 
F.= m--

1 dr 
/1.5a/ 

r,IJ,e u i - 4-eKopoeTb, H penHTHBHeTeKHM Bblpa:>KeHHeM 
.IJ.HH HMnynLea 

dxi 
p.=m--. 

1 dr 
/1.6/ 

IlpH JTOM HHTepeeHO OTMeTHTb, 'ITO eenH HeflOllb30BaHHe 
/1.6/ B TeOpHH OTHOeHTenbHOeTH /BMeeTO HepenHTHBHeT
eKOrO p = mv / 06~enpHHJITO, TO B enyqae eHllbl O'ieHb 
qaeTO e~e npO,IJ,On:>KaiOT flOllb30BaTbeJI HeKOBapHaHTHOB Be
nH'IHHOB I 1. 1/. 

qT06bl yeTpaHHTb yKa3aHHYIO Henoene,IJ,OBaTenbHOeTb, 
a BMeeTe e TeM H H36e:>KaTb TPY.II.HOeTeB, flO,IJ,06HbiX pae
eMOTpeHHbiM Bblllle, ene,IJ,yeT e,IJ,HHeTBeHHO flOllb30BaTbeJI 
4-seKTOpOM eHnbl /1.5/, KOTOPYIO Mbl 6y,IJ,eM TaK:>Ke Ha3bl· 
BaTh penJITHBHeTeKOB eunoii * . 

2. PEHRTHBHCTCKHHBPAmATEHbHMH 
MOMEHT 

KaK Y:>Ke OTMeqanoeb, onpe,IJ,eneuue penJITHBHeTeKoro 
MOMeHTa eHn, e O,IJ,HOB eTOpOHbl, TeeHO eBJI3aHO e Y:>Ke 
paeeMOTpeHHbiM BOflpOeOM onpe,IJ,eneHHJI penJITHBHeTeKOB 

* QqeBH,IJ,HO, 'IT~ npH JTOM flllOTHOeTb penHTHBHeTeKOB 
eHnbl B e,IJ,HHHUe 06'beMa ,IJ,On:>KHa npe,IJ,eTaBllJITb eo6010 
4-TeH3op BToporo paura. 

6 

~ 

,. 

eHllbl, a e ,IJ,pyroii eTOpOHbl, - e onpe,IJ,eneHHeM llOHJITHJI 
penHTHBHeTeKOB ,IJ,llHHbl. 

2.1. qTo KaeaeTeH nepsoro sonpoea, TO uenonL3osa
HHe 3-eHllbl npH Bbi'IHeneHHH Bpa~aTellbHOrO MOMeHTa H B 
JTOM enyqae npHBO.IJ.HT ~ TPY.IJ.HOeTHM, no,IJ,o6HbiM paeeMoT
peHHbiM BbiWe. 

Bo3bMeM B Ka'ieeTBe npuMepa HeKoTopoe Teno, ua 
KOTOpoe ,IJ,eBeTBYIOT, eKa:>KeM, ,IJ,Be eHllbl f1 H r; . IlpH'ieM 
B eHC::,TeMe OTe'ieTa, r,IJ,e ,IJ,aHHOe TellO flOKOHTeJI, MOMeHT 
eun N° = 0. Iloene nepexo,IJ,a K ,IJ,pyroii eHeTeMe oTe'leTa 
e y'ieToM <IJopMyn npeo6pa3oBaHHJI /1.2/ B o6~eM enyqae" 
6y.IJ.eM HMeTL, 'ITO No/ 0. Eenu T~nepb Mbi euosa soenonL-
3yeMeH BellH'IHHOB F i BMeeTO f, TO see :>Ke He eMO)I(eM 
yeTpaHHTb oTMe'leHHYIO TPY.IJ.HOeTb. 

l.J:To6LI npounniDeTpuposaTb noene,IJ,uee 3aMe'iaHHe, pae
eMoTpHM, uanpuMep, o6ey)I(,IJ,aeMbiB .IJ.O noene,IJ,uero apeMeHH 
B nuT epa Type /eM., a qaeTuoeTH, /.)-.S/ I TaK Ha3LIBaeMblii 
napa,IJ,oKe npHMoyronLHoro pblqara JlLJOHea- TonMeuafr,; 

Bo3bMeM ,IJ,nH JToro noKoJI~HiieH B Ko- eueTeMe yronb
HHK e nne'iaMH f" H po, KOTOpbiB HellbiTbiBaeT .n.eiieTBHe 

I . I xo y .IJ.BYX eHn '~ H 'x, npHllO)I(eHHbiX eOOTBeTeTBeHHO K 
nepBOMy H BTOpOMY nne'iaM. liy.IJ.eM e'IHTaTb, 'ITO yronb
HHK HaXO.IJ.HTeJI B paBHOBeeHH B eo6eTBeHHOH eueTeMe OT· 
e'leTa K'', T.e. KPYTH~Hii MOMeHT 

No = po Fo - p' F'' = 0 • /2.1/ 
xy X y Y X 

B K -eueTeMe, OTHoeuTenLHO KOTopoii yronLHHK .IJ.BH:>KeTeH, 
Ha OeHOBaHHH <!JopMyn npeo6pa30BaHHJI ,!J,llJI KOMllOHeHT eHllbl 
Fi u, B qaeTuoeTH, c yqeToM <!JopMynbl nopeuuesa eoKpa

~eHHH 

l -1 
p " = P" 

X X y /2.2/ 

6y.IJ.eM HMeTb 

N = eLF 
xy x y 

= (£oy-l)Fo- eo (foy) 
X y y X 

- e F. 
y X /2.3/ 

-{:32EoFoy ;£0. 
X y 

'' Ilpu ycnoBHH, 'ITO "to ,; 0, a cunbl uanpasneHbl no,IJ, 
npOH3BOllbHbiMH yrnaMH flO OTHOWeHHIO K eBOHM nneqaM. 
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Ilocne.n;HHH peJynLTaT yKa3LIBaeT Ha nossneHHe KPYTSI.Qero 

MOMeHTa npH nepexo.n;e K K-cHCTeMe, 'IT.O, O'leBH,D;HO, Ha

XO,D;HTCS B npOTHBOpe'IHH C npHH:QHnOM OTHOCHTenLHOCTH. 

3.n;ecL cne.n;yeT cpaJy no.n;qepKHYTL, 'ITO OTMe'leHHas 

TPYAHOCTL Henocpe,D;CTBeHHLIM o6pa30M CBS3aHa C onpe.n;e

neHHeM BenH'IHHLI f, BXO,D;SI.QeH Haps.n;y C F i B BLipa)KeHHe 

.n;ns TeH30pa Nik Bpai.QaTenLHOrO MOMeHTa, T.e. C Ba)K

HeHwHM BOnpOCOM onpe.n;eneHHS nOHSTHS ,D;nBHLI B cne:QHanL

HOB TeOpHH OTHOCHTenLHOCTH. 

2.2a. CHa'lana KOCHeMCS B :HOB CBS3H onpe.n;eneHHS 

penSTHBHCTCKOH ,D;nHHLI, KOTOpoe He npHBO,D;HT K OTMe'leH

HOMY napa.n;oKcy. YKaJaHHoe onpe.n;eneHHe /7,8/ 6aJupyeTcs 

Ha H3MepHTenLHOH npo:ue.n;ype C Henocpe,D;CTBeHHLIM HC

nonL30BaHHeM 'laCOB H CBeTOBLIX CHrHanOB H SBnSeTCS 

aHanoroM pa.n;uonoKa:UHOHHoro MeTo.n;a HJMepeHus paccTos

HHH. 

B 3TOM cnyqae, 'IT06LI H3MepHTL .n;nHHY HeKOTOporo 

noKosi.Qerocs cTep)KHS AB, Ha6mo.n;aTenL, Haxo.n;si.Quiics oKono 

o.n;Horo H3 ero KOH:UOB IHanpuMep, A I, nocLinaeT B MOMeHT 

BpeMeHH tl nyq CBeTa. CBeT OTpa)KaeTCS OT .n;pyroro 

KOH:Qa B CTep)KHS* H B03Bpai.QaeTCS Ha3a,D; B A B MOMeHT 

BpeMeHH t2. l3.n;eCL tl H t2 H3MepSIOTCS no O,D;HHM H TeM 

)Ke 'lacaMI. Ilpu 3TOM .n;nuHa .n;aHHoro noKosi.Qerocs cTep)I(Hs 

6y.n;eT onpe.n;ensTLCS BenH'IHHOH 

e~ = c(t~- t~)/2 = cllt 0 /2. 12.41 

C TO'IKH 3peHHS HeKOTOpOH .n;pyroii CHCTeMLI OTC'IeTa 

K,oTHOCHTenLHO KoTopoii .n;aHHLIH cTep)KeHL ,D;BH)KeTcs s.n;onL 

OCH OX, HaW MLICneHHLIH OnLIT 6y.n;eT BLirns.n;eTL TaK, 

KaK 3TO noKa3aHO Ha pucyHK€. 0TMeTHM npH 3TOM, 'ITO 

8 

... ., 
~~~ 

~- -81 
~·t1 

1) 

2) --
I fA - "---

3) 

~-- lA - Bl 
x2,t2 

* CKa)KeM, OT yKpenneHHoro TaM JepKana. 

\ 
1 

1 

MOMeHT DOCLinKH CBeTOBOrO CHrHana t 1 lcOOTBeTCTBYIQI.QHH 

ti I u MOMeHT ero soJspaweHus t 2 lcooTBeTCTBYIOI.QHii 

t2 I HJMepsroTcs no ABYM pa3HLIM qacaM K- cucTeMLI, 

CHHXpOHH3HpOBaHHLIM 06LI'IHLIM CnOC060M H OTCTOSI.QHM 

.n;pyr OT ,D;pyra Ha paCCTOSHHe flx = X2- x l = 2 e~ {3y. 
Ha OCHOBaHHH npHH:QHna OTHOCHTenLHOCTH COBOKYfiHOCTL 

clJH3H'IeCKHX C06LITHH, cny)Kai.QHX ,D;nS onpe.n;eneHHS HeKOTOpo

ro clJHJH'IeCKOrO nOHSTHS Is ,D;aHHOM cnyqae - ,D;nHHLII 

B O,D;HOH HHep:uaanLHOH CHCTeMe OTC'IeTa, ,D;On)I{Ha HMeTL 

~.KBHBaneHTHLIH CMLICn H .n;ns mo6oii .n;pyroii HHep:QHanLHOH 

CHCTeMLI OTC'IeTa. II03TOMY 6y.n;eM onpe.n;enSTL ,D;nHHY ,D;aH

HOro CTep)KHS B K-CHCTeMe, r.n;e OH ,IJ;BH)KeTCS B COOTBeT

CTBHH C 12.41 ,cne,D;YIQI.QHM BLipa)KeHHeM: 

ex = dt2- tl)/2 = cllt/2. 12.51 

IIO,D;'IepKHeM, 'ITO BBe,D;eHHOe TaKHM o6pa30M onpe.n;ene

HHe nOHSTHS penSTHBHCTCKOH ,D;nHHLI ,D;eHCTBHTenLHO He BLI

.n;enseT KaKHe-nH60 CHCTeMLI OTC'IeTa nepe.n; .n;pyrHMH, 

nOCKOnLKY Ha6mo.n;aTenB pa3nH'IHLIX CHCTeM MOryT nonL-

30BaTLCS O,D;HHM H TeM )Ke CBeTOBLIM CHrHanoM .n;ns H3Me

peHHB: ,D;nHHLI ,D;aHHOrO CTep)KHB:. 

IlpusneKaB: .n;anee clJopMyny penB:THBHCTCKoro JaMe.n;ne

HHS BpeMeHH, HaH,D;eM 

e = eo y • 
X X 

12.61 

A 3TO OJHa'laeT, 'ITO npe.n;no)KeHHas npo:ue.n;ypa HJMepeHHs 

.n;nHHLI CBH,D;eTenLCTByeT B nonL3y y.n;nHHeHHS, a He COKpa

I.QeHHB: npo.n;onLHLIX pa3MepoB 6LICTpO,D;BH)KYI.QHXCS Ten. 

0TMeTHM, 'ITO BBe,D;eHHaB: TaKHM o6pa30M BenH'IHHa f x 

Ha B:3LIKe 'leTLipeXMepHOrO npe,D;CTaBneHHS 6y.n;eT COOTBeT

CTBOBaTL HOpManLHOMY Ce'leHHIO MHpOBOH nonOCLI CTep)KHB: • 

2.26. IIO,D;CTaBHB B BLipa)KeHHe 12.31 clJopMyny 12.61 
BMeCTO 12.21, nony'IHM: 

N 
xy 

(foy)I''o - eo(Foy) = 0, 
X y y X 

12.11 

T.e. KaK Toro H Tpe6yeT noruKa sei.Qeii, pLI'Iar 6y.n;eT 

Haxo.n;HTLCS B pasHosecuu u c TO'IKH JpeHHB: K-cucTeMLI. 

Ilo.n;qepKHeM, 'ITO soo6I.Qe pensTHBHCTCKoe ycnosue pas-
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HOBeCHS CHCTeMhl, HaXO~SII.{eHCS no~ ~eHCTBHeM MOMeHTa 

CHn, ,IJ.On)I(HO onpe~enSTbCS ypaBHeHHeM 

Nik = e i F k - f k F i = 0, /2.8/ 

OnHCLIBaiO~HM BMeCTe C TeM penSTHBHCTCKHe 3aKOHLI CO

xpaHeHHS yrnOBOrO MOMeHTa H ~BH)I(eHHS UeHTpa TS)I(eCTH. 

YpaaHeHHe /2.8/ Haps~y c ypaaHeHHeM 

Fi = 0, /2.9/ 

onHChiBaiOII.{HM penSTHBHCTCKHe 3aKOHLI COXpaHeHHS HMnynh

ca H 3HeprHH, nonHOCThiO onpe~enSIOT COCTOSHHe paa

HOBeCHS B penSTHBHCTCKOH CTaTHKe. 

2.2B. B CBS3H C pe3ynhTaTaMH n. 2.2a,cne~yeT OTMe

THTh, 'ITO no~XO~, B KOTOpOM HCnOnh3yeTCS H3MeHeHHaS 

cllopMyna npeo6pa3oBaHHS ~ns ~nHHhi, o6cy)l(~ancs a ps~e 
pa6oT/3,4, 9, 10/, OC06eHHO B paMKaX TaK Ha3hiBaeMOH 

aCHHXpOHHOH cilopMynHpOBKH /Il-l 3, Sf+'. 
Cpe~H yKa3aHHLIX pa6oT ueo6xo~HMO oco6o BLI~enHTh 

pa6oTy/IO/, B KOTOpOH, B 'laCTHOCTH, KpHTHKyeTCS o6~e
npHHSTaS npoue~ypa BLI'IHCneHHS 3HeprHH H HMnynhca 

*YnOMSHeM TaK)I(e pa6oTy /l·l/, B KOTOpOH aHanH3H
pyiOTCS pa3nH'IHLie B03MO)I(HOCTH onpe~eneHHS ~nHHLI, CO
OTBeTCTBYIO~He pa3nH'IHLIM BLI6opaM npOCTpaHCTBeHHO
no~o6HLIX noBepXHOCTeH, H ~enaeTCS BLIBO.IJ., 'ITO Henb3S 
npe~noqecTh KaKyro-nu6o noaepxuocTh nepe~ ~pyrHMH. 
B TO )l(e BpeMS B pa6oTe OTMe'laeTCS, 'ITO npH BLI'IHCne
HHH HMnynLca JneKTpoMarHHTHoro nons 3aps~a ao acex 
cnyqasx, KPOMe HHTerpupoaaHHS no noaepxHocTsM, opTo
roHanhHLIM MHpOBLIM nHHHSM, HMnynbC nOKOSII.{erOCS 3aps~a 
OKa3LIBaeTCS OTnH'IHLIM OT Hyns /B 3TOH CBS3H CM. TaK
)I(e /15/, r~e yKa3LIBaeTCS, 'ITO OTMe'leHHLIH cilaKT y)l(e no 
cyTH ~ena o~H03Ha'IHO onpe~enseT BLI6op noaepxHOCTH 
HHTerpupoaaHHs, a cne~oBaTenLHO, H BLI6op onpe.n.eneHHs 
~nHHLI/. 

BMeCTe C TeM MLI XOTHM no~qepKHYTh, 'ITO, noCKOnhKY 
~nHHa CTep)I(HS onpe~enseTCS npOCTpaHCTBeHHO-n0~06HLIM 
BeKTOpOM, TO B O~HOH H3 CHCTeM OTC'IeTa apeMeHHaS KOM
nOHeHTa ~aHHOrO BeKTOpa ~OJDKHa o6pall.{aTbCS B Hynh. 
lloJToMy y)l(e H3 coo6pa)l(eHHH pauuoHanhHOCTH cne~yeT 
BLI6Hpan. onpe~eneHHe ~nHHhl TaK, 'IT06LI yKa3aHHaS CHCTe
Ma COBna~ana C CHCTeMOH nOKOS CTep)I(HS. 
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JneKTpOMarHHTHOrO nons 3aps~a B pa3nH'IHLIX CHCTeMaX 

oTc'leTa S · H S ', cas3aHHas c HHTerpupoaaHHeM no npocT

paHCTBeHHLIM Ofi'LeMaM npH t=const H t '= const,COOTBeTCTBeH

HO. fiOCKOnhKY TaKHM o6pa30M HHTerpHpOBaHHe npOH3BO

.IJ.HTCS no pa3HLIM runepnoaepXHOCTSM, TO pe3ynhTaTbl 

BLI'IHCneHHH ~OJDKHLI OTHOCHThCS K pa3nH'IHLIM COBOKyn

HOCTSM cilH3H'IeCKHX BenH'IHH /C06LITHB:/. 3TO 3aMe'laHHe 

aBTOp, eCTeCTBeHHO, OTHOCHT H K o6menpHHSTOMY onpe~e

neHHIO ~nHHLI. 

XoTs ~aHHoe yTaep)l(~eHHe caMo no ce6e npaaunLHo, 

ero Henh3S C'IHTaTh nonHoCThiO o6ocHoBaHHLIM. HH)I(e MLI 

OT'IaCTH nOSCHHM CKa3aHHOe, HO npe)l(~e KOCHeMCS cne~yro

II.{ero aonpoca. 

fioqeMy paccMoTpeHHOe BLiwe /n. 2.2a/ onpe~eneHHe 
pensTHBHCTCKOH ~nHHU, ~aiOII.{ee npOCTOe H ecTeCTBeHHOe 

peweHHe uenoro ps~a cymecTayromux napa~oKcoa, ace eme 

He MO)I(eT 3aHSTh MeCTO 06~eH3BeCTHOrO onpe~eneHHS, 

cas3aHHoro c nopeHUeBLIM coKpameHHeM ~BH)I(ymerocs Mac

wTa6a? 

0cTaBnss B CTOpOHe HCTOpH'IeCKHH acneKT paCCMaTpH

BaeMOH npo6neMLI, TaKoe nono)l(eHHe, no HaweMy MHeHHIO, 

cne~yeT npe)l(~e acero cas3LIBaTh c TeM, 'ITO o6menpHHs

Toe onpe~eneHHe OCHOBLIBaeTCS Ha KOHKpeTHOH 3HHWTeH

HOBCKOH npoue~ype H3MepeHHS ~nHHLI ~BH)I(yll.{erOCS CTep)I(

Hs/16/, COrnaCHO KOTOpOH, B 'laCTHOCTH, Heo6xo~~MO npo

H3BeCTH 3aCe'IKH OMOBpeMeHHOrO nonO)I(eHHS KOHUOB ~aH

HOrO I ~BH)I(ymerocs/ cTep)I(Hs. qTo )l(e KacaeTcs UHTHpoaaH

HLIX BLIWe pa6oT /3-5,9-13/, r~e HCnOnh3yeTCS H3MeHeHHaS 

cllopMyna npeo6pa3oBaHHs ~ns ~nHHLI, To a HHX npoue~ypa 

H3MepeHHS BenH'IHH, BXO~SII.{HX B ynOMSH~TYJO cilopMyny, 

aoo6me He o6cy)l(~aeTcs I 3a HCKniO'IeHHeM/ 
1 I /. 

Ho B paMKax nro6oB: nocne~oaaTenhHOH cilH3H'IecKoB: 

TeOpHH HeKOTOpyiO BenH'IHHY MO)I(HO C'IHTaTb onpe~eneHHOH, 
ecnH TOnhKO yKa3aH KOHKpeTHLIH peuenT ee CBS3H C cilH3H

qecKHMH 06'LeKTaMH, T.e. KOHKpeTHLie onepaUHH, C no

MOII.{hiO KOTOpLIX H3MepseTCS ~aHHaS BenH'IHHa. PaCCMOT

peHHaS B n.2.2a npoue~ypa H3MepeHHS ~nHHhi,OCHOBaHHaS 

Ha Henocpe~CTBeHHOM HCnOnh30BaHHH 'laCOB H CBeTOBLIX 

curHanoa, KaK pa3 ~aeT TaKOH peuenT ~ns onpe~eneHHS 

aenH'IHH e~ H eX • TonhKO nocne 3TOro "cllopMyna y,IJ.nHHe

HHS" /2.4/ npHo6peTaeT cilH3H'IeCKHH CMLICn. 
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qTO >Ke KacaeTCJI B:W6opa Me>K~Y ~BYMJI paCCMOTpeH

HYMH onpe~eneHHJIMH ~llHHY, TO MY OCTaBn.lleM B CTOpOHe 

CKa3aHHoe, HanpuMep, B no~cTpoqHeM npuMeqauuu Ha 

cTp. 10, *a npoaHanH3HpyeM o6a yKa3aHHLIX onpe~eneHHJI 
C TOqKH 3peHHJI npHHD;Hna OTHOCHTeJILHOCTH. 

CornacHo 3TOMy npHHu;uny, KOMnneKc WH3uqecKHX co-

6wTHB, cny>Ka~x ~.II onpe~eneHHJI HeKoTopoa BenuquHY 

/B ~aHHOM cnyqae - ~HHY/ B O~HOB CHCTeMe OTCqeTa, 

~On>KeH cny>KHTb ~llJI onpe~eneHHJI yKa3aHHOB BenuqHHY H C 

TO~H 3peHHJI mo6oa ~pyroa CHCTeMY OTcqeTa. 3TOMy Tpe-

60BaHHIO y~oBneTBOp.IIJOT WH3uqecKue co6YTHJI - npou;ecc:w 

perHCTpao;HH OTnpaBKH H B03BpaiiJ;eHHJI CBeTOBOrO CHrHana. 

B TO >Ke BpeMJI npou;ecc:w 3aceqKH O~HOBpeMeHHOrO B He

KOTOpOB CHCTeMe OTCqeTa flOllO>KeHHJI KOHD;OB H3Mep.lleMoro 

CTep>KHJI 3TOMy Tpe60BaHHIO He Y~OBneTBOpJIIOT, flOCKOllbKY 

BO BCeX ~pyrHX CHCTeMaX OTCqeTa 3TH C06YTHJI 6y~yT He 

O~HOBpeMeHHY , a cne~OBaTellbHO He CMOryT Clly)KHTb 

~llJI H3MepeHHJI ~HHY ~aHHOrO CTep>KHJI Ha6mo~aTellJIM 
~pyrHX CHCTeM OTcqeTa. 

Ha JI3YKe qeT:wpexMepHoro npe~cTaBneHHJI paccMoT

peHHoe B fl. 2.2a onpe~eneHHe penJITHBHCTCKOB ~llHHbl COOT

BeTCTByeT H3MepeHHJIM Ha flOBepXHOCTH, OpTOrOHallbHOB 

MHpOBOB nonoce CTep>KHJI, TOr~a KaK B paMJCaX 06ID;enpHHJI

TOrO onpe~eneHHJI BY60p yKa3aHHOB flOBepXHOCTH o6yCllOB

neH CHCTeMOB OTCqeTa. HMeHHO fl03TOMY H3 ~BYX ~aHHYX 
onpe~eneHHB llHWb nepBOe Y~OBlleTBOpJieT npHHD;Hny OTHO

CHTeJILHOCTH, flOCICOllbiCY 3aBHCHT TOllbiCO OT 3lleMeHTOB 

MBpoBoa nonoc:w cTep>KHJI. B To >Ke BpeMJI o6ID;enpBHJIToe 

onpe~eneHBe, 3aBBCJIID;ee OT Bbi60pa CHCTeMY OTcqeTa, 

3TOMY npBHD;Hny He y~OBneTBOp.lleT. 

* Hna TOT WaKT, qTo B cnyqae ucnonb30BaHHJI o6ID;e
np&HJIToro onpe~eneHBJI, HanpaMep, ~n.11 o6ecneqeHHJI paB
HOBeCHJI ~BH>KYID;eroc.11 npJIMoyronLHoro pblqara /n.2.1/ 
Heo6xo~Mo npuBneKaTb ranoTe3y (ad hoc) HMnym.ca noToKa 
ynpyroa 3Heprua. 
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