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 B pa6oTe/ 1/ np~BeAeHO nOCTpoeH~e onepa4~OHHO~ K~HeMaT~K~ ne

\ 

/ pecwnOK /OKn/. 
B HaCTOR~e~ pa60Te paCCMOTp~M HeKOTopwe 4aCTHwe Bonpocw: 

1 1/ CBR3b KOOPA~HaT /napw C06WT~~/, ~3MepeHH~X ~3 T04eK A ~ B, 
'I nepeMe~a~~~XCR B AB no npo~3BoílbHO~ TpaeKTop~~; 2/ YMeHbweH~e 

I pa3MepHOCT~ r-6a3~ca /S.9/ np~ B~6ope npRMon~He~H~x CMemH~X 

TpaeKTop~~ /04.1/ ~ np~ ~peAnonomeH~~ B03MomHOCT~ oceBoro Bpa
~eH~R T04eK. KpOMe Toro, npoBeAeM aHan~3 nOHRT~~ ~ np~H4~nOB 

OKn, cpaBHeH~e OKn ~ K~HeMaT~K~ eTO. 
I 

III 
. r 

1*. eB~3b KOOPA~HAT, ~3MEPEHHbIX nEPEMElllAlOlllW1~e~ L1AeAt1~
I~l' 

B n.S MW KOOPA~H~pOBan~ C06WT~R c nOMO~b~ MHomeCTBa 4aCOB,c~C
, TeMbt OTC4eTa /c.o./ cTa4~OHapHO AB~ra~~~XCR ~Il~ nOKOR~~XCR T04eK. 

:l''. ~ Tenepb CKoopA~H~PyeM napy ~06~T~~ Ha TpaeKTOp~~ CTa4~OHapH~X TO, 
4eK c nOMO~bn 4aCOB A ~ B, AB~ran~~XCR no He~. 

g ~. 

r
 
1. *- ~MeR B B~AY onpeneneuue 1< /02.3/, BbJn~weM COOTHoweH~R,
 

cBR3blBalO~~e Ty -xoopnnuaru / CO(jbIT~~ e ~ c/, ~3MepeHHble B AByxc~r

HaIlbHblX "tpaeKTopHblX nepecurucax , BKIl"i~4al0l!.l~X A, B, c, e. Hanpi..lI-\ep,
 
/p~c. 11 AIlR nepecuno« AeB, I\.Be ~ BeA, eBA B o603Ha4eH~Rx n.5.a
 
l-tMeeM , ,

o " 
'.T~e (A) L'lTee(B)K(AB), ÂTee(B) = ÂTee(A}K(BA). /1.1 * / 

~* - Ecn~ Bocnonb~oBaTicR CYM
~~ I A Mli1pOBa~meM coo t aoureuaà 1. 1 no .B1I CMeH(HblM nepecunkaa MHomeCTB EO~ E 1, 

I 
TO nonY4101''' paae-rc r aa , nonoõuae 4.3.

", 
l;.~(A); OTKYAa nplo1 1013~~CTHWX K Mome1 6~Tb 

-c nonyuejra ltlYHK4HO'HaJlbH8R C"Bfl3b /yme~ 
He MaJlblX tn-y / T j:? (A) c T Y(B}.f};cIBJ 

t:c(A) . 1.3*- 3Ta CBR3b CBOA~TCR K npo
1° (8) nOP41i10HanbHocT~ TY-KooPAIo1HaT /no

! 
ec 

Ao6HO 1.1*/ np~ nOCTORHHblX
 
K(AB) ~ K(BA) AhR nepecunox , no KO
PHc.ll.,__._-- r' 

l TOPWM npOBOAIi1JlOCb CYMMli1pOBaHlo1e.
© 06'beAHHeHHhIH HHCTHTYT RA~pHhlX HCCJ]eAOBaHpH lly6Ha. 1986 

I 

q*CebLTIKH na rrYHKTbl Jlil!!f j 5 i9!r!Q TTnu~~.u pa6qTe/ 1/ . 
l.lhffebllLni- Ififfitff·\.fI K 

I 
~I~ uef!'B'W{ ~.ttJielOBiU.11 

6iJ1sJl~eTEMA 
~ ....'V'_..-.I;!, _ 

1 



1 .4*- ECIU-i 1 .3* It1MeeT MeCTO Ha TpaeKTOp1t11t1 nOKORll.lIt1XCFI T04el<, 
TO ~T MeCTO CIt1MMeTplt1R /4.4/ ~B lt1 BA, T.e. K(AB)=K(B~). TorAa 
1.3*It1MeeT TaKlt1e cneACTBIt1R: 

1/ CooTHOweHIt1R, nonyuaexue 1t13 1 • 1* AnR Q, lt1 T-KOOPAIt1HaT, COBna
Aa~T nplt1 3aMeHe Q, Ha x/c lt1 T Ha t /cM.n.6*/ c npeo6pa30BaHIt1RM~ 
nOpeH4a AnR x lt1 t. CYll.leCTBeHHo, 4TO TaKlt1e npeo6pa30BaHIt1R nonY4e
H~ B 60nee o611.1eM cnY4ae, 4eM B CTO. B 4aCTHOCTIt1, HeT Heo6xOAIt1
MOCTIt1 B ABYX "paauonpaauax!' It1Hep41t1anbHblX c. o. Soriee Toro, A lt1 B 

\ ....MorYT ABlt1raTbCR YCKopeHHo no TpaeKTOp1t11t1 /HO nplt1 6K(AB)=0=6K(BA)/. 
2/ B~nonHeH~ ycnOBIt1R AnR CYllleCTBOBaHIt1R CIt1MMeTpIt14H~X onepa41t1~

(\ 1
lt1 It1HBaplt1aHTOB Tlt1na 3.3. Hanplt1Mep, It1HBaplt1aHT TÍ2T12 AnR MHo~eCT-
Ba 4aCOB T~na A lt1 B COOTBeTcTByeT It1HTepBany s B CTO. 

'1.5*- AnR MHO}f{eCTBa nap G lt1 D /BblnOnHeHbl 1.1*-1 .4j,AnR KOTO
p~x K(CD)=K(DC)=1 /C lt1 D nOKORTCR Ha EO lt1 E1/~HBaplt1aHTaMIt1 6YAYT 
/noAoGHo 5.4/, CaMIt1 TT, a 3Ha41t1T T lt1 Q,. 

Ha OCHOBe 1.5* YMeCTO ell.le pa3 /cM.5.12/ OCTaHOBIt1TbCR Ha B3alt1
MOCHR31t1 lt1 OTnlt141t11t1 B OKn nOHRTIt1~ BpeMeHIt1 T lt1 BpeMeHHo~ T-KOOPAIt1
HaT~. Ecnlt1 Ha HeKoTopo~ TpaeKTOp1t11t1 T~2 lt1 T~2 It1Me~T OAIt1HaKOB~e 
3HaKIt1 /It1HTepBan s BpeMeHlt1nOAoGeH Ha 3TO~ TpaeKTOplt1lt1/, TO MorYT 
CYll.leCTBOBaTb 4aCbl C, ABlt1ralOll.llt1eCR no 3TO~ TpaeKTOp1t11t1 Mel!(AY CO
6~TIt1RMIt1 1 lt1 2. TorAa 1 lt1 2 MorYT 6~Tb KOOPAIt1Hlt1pOBaH~ cYlllecTBeH
HO OTnlt14HWMIt1 cnoco6aMIt1: 1/ nOKa3aHIt1RMIt1 4aCOB C TI2(C), 2/ c no
M0ll.lblO 'nOKa3aHIt1~ ynaneuuux OT 1 lt1 2 4aCOB D TYI2( D) , T 12(D) • Xo
TR B 04eHb 4aCTH~X ycnOBIt1RX 1.5* It1MeeM HO lt1 nplt1T1 2(C)=TI2(D),
3TOM onepa41t10HHO T(C)1t1 T(D) CYllleCTBeHHO pa3nlt14alOTCR, 4TO He 
onpaBA~Bae~ It1X OTO}f{AeCTBneHIt1R Aa}f{e B 3TOM cnY4ae. 

AnR 4ene~ n.5* páCCMOTPIt1M Q,-KooPAIt1Ha41t11O C06~TIt1R g, KOTopoe 
npOIt1CXOAIt1T BHe HeKoTopo~ TpaeKTOp1t11t1 nOKORlllIt1XC~ T04eK R, c no
MO~b~ nepeMelllalOllllt1XCR no 3TO~ TpaeKTOp1t11t1 4aCOB A. 0.1*- onpeAe
nlt1M onepa~H~ 1t13MepeHIt1R TaKIt1X nonepe4H~X Q,-KoOPAIt1HaT /2Q,(A)~ 

T;;(A) , 2Q,(R)=T;;(R), p~c.2/: nYCTb TpaeKTOplt1~ AnR y ~ T04Ka 
R B 3T~X 1t13M~peHIt1RX B~6paH~ TaK, 4TO Q,3g=Q,4g' Q,3R=Q,4R' 
222 

Q,3g=Q,gR + Q,3Ro 

1 .6*- MO}f{HO noxaaar s , 4TO nplt1 U2(RA) =:c on s t Q,(A)=Q,(R) o To e c r s 
TaKaR nonepe4HaR Q,-KoOPAIt1HaTa It1HBaplt1áHTHa AnR MHO}f{eCTBa 4aCOB 
1t13 1.3* /CKOPOCTIt1 It1X nOC!ORHH~ Me}f{AY g- lt1 g+/. 3TO~ It1HBaplt1aHT

HOCTIt1 B CTO COOTBeTcTByeT npeo6pa30
BaHlt1e nOpeH4a AnR oce~, nepneHAIt1KY

9 napuux K OCIt1 ABlt1lKeHIt1R ABYX c. o.r• 
/ ""

/ / \ <, <, g+A 

9 R 4 
3 Plt1c.2 ~ 

2 

2* . BPALUEHV1E V1 PA3t1EPHOCTb r-5A3V1CA 

A2.1* - B 3TOM nYHKTe KOHKpeTIt13~PyeM Bbl60p /u5. 1/ TpaeKTOplt1~ 
nepec~noK, npeAnonaraR B03MO}f{HOCTb TaKIt1X Kplt1Teplt1eB B~6opa, 4TO 
OHIt1 nplt1BOART K OAH03Ha4HOCTIt1 AnIt1H~ B~6paHHo~ CMe}f{HO~ TpaeKTOplt1lt1. 
B 4aCTHOCTIt1, MO}f{HO B~6lt1paTb HaIt1KpaT4a~w~e CMe}f{H~e TpaeKTOplt1lt1. 

~*- 5YAeM rOBOpIt1Tb, 4TO A Bpall.laeTCR no OKpY}f{HOCTIt1 L1,L2 , ••• 
BOKPyr 01'02' ecnlt1 A ABlt1ra~TCR no TpaeKTOp1t11t1 L1,L2 ••• TaK, 4TO 
!nplt1 1\2. 1* / nepe curuo- DIA 0. 1 lt1 °'lA 02 CTa41t10HapHbl. A2. 2* - ilp en
nonaraeM B03MO}f{HOCTb TaKoro BpallleHIt1R AnR n~6~x T04eK A, 01' O2 
lt1 TaKoro, 4TO Bce APyrlt1e T04KIt1 C.Oo AenRTCR 3TIt1M Bpa~eHlt1eM Ha 
ABa HenYCT~x MHO}f{eCTBa - Knacc OCIt1 01' 02' 03" •• co CTa41t10Hap
H~MIt1 Oi A Oi' i=l ,2, ••• lt1 Knacc T04eK, He npIt1HaAne}f{all.lIt1X OCIt1, 
OTHOCIt1TenbHO nepec~noK,c KOTOp~MIt1 A nepeMell.laeTCR /~2 ~ D/ nplt1 
Bpall.leHIt1It1. 

4T06~ npOCneAIt1Tb, KaK npeAnonaraeM~e B~we CBo~cTBa Bpall.leHIt1~ 

OrpaHIt141t1 Ba~T r- KOOPAIt1HaTHbl~ Ga31t1 c /B cpaBHeHlt11t1 c 5.9/, paCCI"OT
plt1M cnY4a~, Korga 1t13 m KOOPAIt1Hlt1pyeM~x T04eK /A,B,C, ••• / HeKOTO
po~ OCIt1 nplt1Hagne}f{aT TonbKO 01 lt1 02' Bpall.leHlt1e A BOKpyr /01,02/ 
nplt1BOAIt1T /BcneACTBlt1e 02.1*/ TonbKO K 1t13MeHeHIt1~ OAHoro pe6pa /BA/ 
TeTpa3Apa /BA0 1 02/' 2.1*- n03TOMY AnR r-KOOPAIt1Ha41t11t1 A OTHOCIt1
TenbHO TpO~KIt1 B, 01' 02 Heo6xOAIt1MO 3aAaTb paCCTORHHR /AnIt1H~ 

CMe}f{H~X TpaeKTOplt1~/ OT 3TO~ TpO~KIt1. V13 A2.2* cneAyeT, 4TO nplt1 
eplt1KClt1pOBaHHblx paCCTORHIt1RX Me}f{,lJ,Y B, °l' ° 2 , C Henb311 nepeaeuie
Hlt1eM A 1t13MeHIt1Tb ~/BAB/, He MeHR8 Q,/CAC/. A 3TO 03Ha4aeT CY
ll.leCTBOBaHIt1(' COOTHOWeHIt1R /XOTb lt1 Helt13BeCTHoro HatJl/, CBR3bIBalOU.le
ro 3TIt1 paCCTORHIt1R, KOTopoe n03BOnlt1T B~pa3It1Tb, Hanplt1Mep, rAC 4e
pe3 r-KooPAIt1HaT~ A lt1 C OTHOCIt1TenbHO TPO~KIt1 01' 02' B /no Tplt1 
41t1Cna gnR Ka}f{go~ T04KIt1 Tlt1na A,C, ••• / lt1 r-KOOPAIt1HaT~ caMo~ TPO~KIt1 

/3 4It1Cna/_ 
2.2*- TorAa AOCTaT04HO eplt1KClt1pOBaTb paCCTORHIt1R A,e, , ••• OT 

5a3It1CHO~ TPO~KIt1 B, 01' 02' 4T06bl paCCTORHIt1R Me}l(AY A, C, D, ••• r oxe 
6~nlt1 6~ et>It1KClt1pOBaH~~ B 3TüM CM~cne MO}f{HO rOBOplt1Tb o TpexMepHo~ 

r-KOOPAIt1Ha41t11t1, T.K. KOOPAIt1HaTH~~ Ga31t1C AnR m T04eK BKn~4aeT 3m 
3Ha4eHIt1~ r 1t13 m(m-l) /2 B031-10}f{HbIX r-KOOPAIt1HaT. 

3aMeTIt1M, 4TO pa3MepHOCTIt1 6a31t1COB AnR TY, r, T-KOOPAIt1HaT, nony
4eHHble auuie /n. 5 lt1 2*/, CBR3aHbl c nap aaer pwa auae a c-ren-oro 
41t1Cna C06~TIt1~, lt1 HeRcHo, KaK OHIt1 COOTHOCRTCR c KOOPAIt1HaTH~MIt1 

pa3MepHOCTRM~ AnR KOHTIt1HIt1YMa C06~TIt1~ lt1 TeM 60nee c TOnOnOr1t14e
CKIt1MIt1 pa3MepHOCTRMIt1. 

2.3*- V1cnonb3yeM Bpall.leHlt1e, 4T06~ npOlt1nn~CTplt1pOBaTb B03MO}f{HOCTb 
"noCTpÕeHIt1RII c.O.CTa41t10HapHbIX T04eK, It1CX.0AR 1t13 npocr eüureri /B TOM 
CM~cne, 4TO ee T04KIt1 He nepeMe~alOTCR lt1 He ABIt1}f{YTCR/ C.O.nOKOR
ll.lIt1XCR T04eK c 5=0 AnR n~6oro KOHTypa. npeAnonaraeM B~6op Halt1
KpaT4ai'1WIt1X TpaeKTOplt1~ AnR CMe}f{H~X nepec~nOK lt1 eBKnlt1AOBOCTb reo
MeTp1t11t1 B c.o.nOKORll.lIt1XCR T04eK. TorAa 1t13 6.4 MO}f{HO nonY4lt1Tb, 4TO 
T04KIt1, Bpall.la:Oll.llt1eCR BOKPyr OCIt1 c nocTORHHbll-11t1 CKOPOC'TRMIt1 , nponop~~ 



41t10HaJlbHblMIt1 It1X paCCTO:1HIt1FtM OT OCIt1, FtBJlFllnC:1 CTc14It10HapHbIMV1 

/a Te It1S HIt1X, KOTop~e It1Me~T paBHNe paAIt1Yc~ Bpa~eHIt1Ft /4It1JlIt1HAP/, 

6YAYT nOKOFt~It1MIt1CFt/. MHo*ecTBó TaK~X T04eK Mo*eT bblTb It1CnOJlb30
BaHO KaK c.0.cTa41t10HapH~x T04eK. T04KIt1 3TO~ c.o. A lt1 B, no-pas

HOMY YAaJleHH~e OT OCIt1, HaXOAFtTCFt B ABlt1meH1t11t1 /K(AB)#l, nepeMe

~a~TCFt B c.o.nOKOFt~It1XCFt T04eK/, HO He nepeMe~a~TCR B c.0.CTa41t10
HapH~X T04eK /HYJleB~e V-CKOPOCT~ BABA lt1 BAB/. 3TO CJlymlt1T onpaB

AaHlt1eM It1CnOJlbSOBaHIt1Ft TepMIt1HOB "CKOPOCTIt1 nepenerueuaa lt1 ABIt1}\(e HIt1F1 I I 

/n.2/. 

3*.	 B3AV1MOCBJ13b OKn C ,iU1HAt1V1KOi'1 V1 fEOMETPV1Ei;J 

OTAeJleHlt1e B HaCTOFt~e~ pa60Te npeAMeTa KIt1HeMaTIt1KIt1 OT AIt1HaMIt1KIt1 

BblSBaHO B SHa4It1TeJlbHO~ Mepe CT peMJleHlt1eM C<POPMYJllt1pOBaT b ee a BTO

HOMHO. Ha caMOM me AeJle AIt1HaMIt14eCKIt1e npeACTaBJleHIt1Ft c caMoro 
Ha4aJla BnJleTa~TCFt B nOCTYJlaT~ lt1 onpeAeJleHIt1Ft OKn. Hanplt1Mep, no
CTYJlaT~ CIt1MMeTplt11t1 nepeC~JlOK A3.1 lt1 A3.2, BIt1A~MO, HeBOSMomHO 

C<POPMYJllt1pOBaTb, He rOBOpFt o BSaIt1MOAe~CTBIt1It1 T04el<, o CIt1MMeTplt11t1 
Ae~CTBIt1Ft M~pa Ha nepeC~JlKIt1 AB lt1 BA. H B~nOJlHeHIt1Ft It1X Tpe6yeM 

aue 3aBl1Cl1MOCTIt1 OT xapaxr epac r ax A lt1 B, xo r opue It1Meln Al1HaMl1

4eCKYlO npupony - Hanpl1Mep, OT MaCCbl 4acoB, It1X 3JleKTplt14eCKOro 

SapFtAa. Ho, c APyro~ CTOpOH~, aBTOHOMHOCTb OKn OKaS~BaeTCFt yme 

B TOM, 4TO HeT He06xOAl1MOCTIt1 YT04HFtTb nOA06Hble Al1HaM114eCKIt1e npen

CTaBJleHl1Ft lt1 AOBOAIt1Tb It1X AO ypOBHFt nOHFtTIt1~. 

TaK KaK OCHOBHble H npOCTe~Wlt1e reOMeTplt14eCKIt1e saKOHOMepHOCTl1 

B OKn /cM.4.1., 5.2, 5.3 J n.56/ <t>HKClt1pOBaH~ onpeAeJleHl1eM CIt1CTeM~ 
CTa41t10HapHblX nepecunox , TO reOMeTpY1Ft C.O. õonee 4eTKO OTAeJleHa 

OT c06CTBeHHO KIt1HeMaTIt14eCKIt1X saAa4, CBFtSaHH~X c nepeMe~eHl1eM 

T04eK. C OAHO~ CTOpOHbl, reOMeTplt110 MO>KHO It1SY4aT b AO KIt1HeMaTIt1KIt1 

nepeMe~eHIt1~, c APyro~ - AJlFt <t>OPMYJlIt1POBKIt1 OKn He HymH~ SHaHIt1Ft 
reOMeTplt14eCKIt1X a axouoa , CBFtSblBalOLltlt1X ane-ieuru <plt1ryp /Tlt1na OTHO

WeHIt1Ft AJlIt1H~ oKpymHocfH K Alt1aMeTpy/. A K reOMeTplt14eCKIt1M napaMeT

paM K, 8, d, r MomHO OTHOCIt1TbCFt KaK K He06xoAIt1MOMY AnFt KIt1HeMa

TH4eCK~X CooTHoweHW~ 3Mn~plt14etKoMY MaTeplt1aJlY. 

Do~ee me Cne41t1$H4ecKlt1e sa~oAoMepHocTIt1 /T~na OTKJlOH~HWFt OT 

e~KJlHAOBOCTIt1/ CBFtSaH~ c oc06eHHOCTFtM~ c.0.cTa4It1ÓHapH~x T04eK. 

3Ta CBFtSb It1MeeT AHHaMIt14ecKy~ np~pOAY B TOM CM~CJle, 4TO TOJlbKO 

c nOMow.b~ onpeneneuaux CIt1Jl MQ>KHO "QpraHIt1S0BaTbu KOHKpeTHYIO I . ,CIt1CTeMY CTa41.10HapHblX 'T04eK, a npt.1 canax APy:roí1 npt.1pOAbl r aicaa 

Ct.1CTeMa CT auaouapaux T04eK õsura ~bl HeBOSMOH<Ha. Ho, c' APyro~ 

CTOPOH~: OAHt.1 t.1 Te me peaJlbH~e Ct.1JlOB~e nOJlFt nOSBOJlFt~T cy~ecTBo

Bafb KaK c.o.nOKOFt~t.1XCFt T04eK c eBKJlt.1AOBO~ reOMeTpt.1e~, TaK 
t.1 c.0.CTa4t.10HapH~X T04eK paBHOMe~HO Bpa~a~~erOCFt"At.1CKa Ic K#l 

t.1 6#0/ c HeeBKJlt.1AOBO~ reOMeTpt.1e~. 

4 

4*.	 O npV1HUV1nAX OKn 

06cY}\(AaFt AaHHYIO B~we non~TKY nOCTpOeHt.1Ft OKn, t.1HTepeCHO B~Ae
Jlt.1T b HeKOTopble 06~t.1e npHH4H nu , npoa Bt.1 BWt.1eCR B 3TO/-1 nOAxOAe. 

4. 1* - npe>KAe ac er-o OTf-1enIM onepa4t.10HHbl~ npt.1H4t.1n, KOTOPbl~1 õun oc

HOBHO~ BeAy~e~ Ht.1T blO , nOCKOJlbKY CTaBt.1JlaCb 4eJlb CAeJlaTb Kt.1HeMaTt.1

KY "õonee onepa4t.10HHo~ll. ECJlt.1 He ananar e B Kpa~HocTb Tpe60Ba

Ht.1R onepa4t.10HHOrO npeACTaBt.1TeJlbCTBa AJlFt Bcex t.1CnOJlbsyeM~x Be


Jlt.14t.1H, a HaCTalt1BaTb Ha HeM TOJlbKO AJlFt OCHOBH~X BeJlH4t.1H, TO TaK
 

nOHt.1MaeM~~ onepa41t10HH~~ nplt1H41t1n cnoc06cTByeT <POpMt.1pOBaHt.1~ no

HFtTIt1~, OTpa>KalOl1.lIt1X HenocpeACTBeHHble 3KCneplt1MeH-TaJlbHble BOSMO>KHO


CTIt1, It1CKJl~4aeT nOHFtTlt1e - AYXIt1, HO np~ 3TOM FtBJlFteTCFt AOCTaT04HO
 

KOHCTPYKTIt1BH~M. TaKO~ nOAXOA nOSBOnFteT <popMaJlIt1S0BaTb B SHa4t.1

TeJlbHO~ CTeneHIt1 onpeneneuaa nOHR"TIt1~, nOCTYJlaTbl t.1 c aao t.1SJlO>Ke
Ht.1e TeopHH.
 

a. COOTBeTCTBlt11t1 c uensio XOTeJlOCb- OCTaBIt1Tb MIt1HIt1MYM HeRBHblX 

onpeAeneHt.1~ t.1 aKCt.10M. Ho, 4T66~ He neperpy}\(aTb TeKCr, npt.1XOAK

JlOCb onYCKaTb <POPMYJlIt1POBKl1, MeHee BamH~e AJlR OKn. 3TO KaCaeTCFt 
Hanplt1Mep, MaCCIt1BHOCTt.1 4aCOB, OTJlt.14t.1Ft TepMt.1HOB T04Ka-4ac~ H T04

Ka-c06bITHe, BSaIt1MOAeC1cTBIt1Ft T04eK B A3. 2, pFtAa "o4eBt.1AHbIX" reo

MeTpt.14eCKHX aKCt.10M B n , 2.*. B APyrt.1X CJlY4aFtX He YAaJlOCb AOBecn1 

<popMa~It1Sa41t1~ AO >KeJlaeMOH cTeneHH, BepOFtTHO, ~s-sa npt.1H4t.1nt.1aJlbHbIX 

saTPYAHeHH~. TaK, Hanplt1Mep, OCTaeTCfl HeYHOBJleTBOpeHHocTb npeA
'ilI	 CTaBJleHt.1e~ o CBOÕOAHOM pacnpocTpaHeHIt1t.1 y-Clt1rHaJla, OCTaJlOCb 

He npOaHaJlIt1Slt1pOaaHHblM nOrJlO~eHt.1e lt1 t.1CnycKaHlt1e Clt1rHaJla T04K0C1 

t.1 caMO npeACTaBJleHt.1e O T04Ke. 

DJlarOAapFt onepa4t.10HHOMY nOAxOAY npeACTa.BJleHIt1Ft, nOFtBJlFt~t.1eCFt 

B CTO <popMaJlbHO -reonpeneneuaun« /HanpvtMep, OAt.1 HaKOBOCT b -racoa , 
nOKoC1, ~.o./, OnpeAeJle~~ B OKn. OAHaKo He<popMaJlbH~e 3JleMeHT~ 

reopvtlt1 ~epeMeCTt.1Jlt.1Cb Ha APyroC1 YPOBeHb. TaK, C?BnaAeHHe coti~

TIt1.:1, JTOKaJlbHOCTb, c aoôonuoe p ac npoc-rpaueaae caruana , 4t.1KJlbl 4a

COB nOFtBJlFt~TCFt He$ópMaJlbHo. 

4.2*-nOA4ePKHeM nplt1H41t1n OTHeCeHt.1R BeJlt.14It1H t.1 CooTHOWeHt.1~ 
B OKn K T04Ke, nepeC~JlKaM, TpaeKTOplt1t.1, c.o. C06~TIt1Ft MorYT 6~Tb 

yn~p~A04eH~ Jlt.160 no BpeMeH~ ~ /KooPAIt1Ha4It1R B T04Ke/, Jlt.100 4a~e 
c nOMOUJ.blO Clt1rHaJlbHblX nepecuno« /Ct.1rHaJlbHafl KooPAIo1Ha4It1Ft/. Ilepecun
Kt.1 me He06xOAIt1M~ lt1 nplt1 It1SMepeHt.11í1 cxopoc r eã , n03TO/-1Y HeKOTopaR 

~eJl1t141t1Ha B OKn OTHOCIt1TCR Jlt.160 K T04Ke lt1 MOMeHTY BpeMeHt.1 /Hanpt.1
Mep, K(AB) H K(BA) B A3.2/, Jlt.160 K nepeC~JlKe t.1JlIt1 CIt1CTeMe nepe
C~JlOK. TOJlbKO KorAa SeJlH41t1Ha It1HBaplt1aHTHa Ha onpeAeJleHHOM MHO

}\(eCTBe nepeC~JlOK, TO ee MO*HO OTHOCHTb, Hanplt1Mep, K TpaeKTOpt.1t.1 

KaK TY B 5.4, It1JlIt1 K c.o. - KaK T nplt1 6=0 B 5.16. 3Ha4t.1T, COOT

HoweHH~ OKn OTHOCHTCFt /sa peAKIt1M It1C~Jl~4eHlt1eM/ K CIt1CTeMe nepec~

JlOK, a He K MOMeHTY BpeMeHt.1. TeM 60Jlee 3TO KaCaeTCFt TaKt.1X no

HFtTIt1~ KaK c.o., npoCTpaHCTBo, O KOTOpWX c T04Kt.1 3peHt.1Ft OKn 6ec

CM~CJleHHO ~OBOPIt1Tb /HanpIt1Mep. O MeTpt.1Ke Mt.1HKOBCKoro B nYCTOM 

npOCTpaHCTBe/, He ynOMIt1HaFt <pt.1St.14eCKIt1X onepa41t1~, KqTOp~M MO>KHO 

fi 



conOCTaB~Tb nOAo6Hwe nOHHT~R. Apyroe Aeno, KOrAa MW rOBOp~M" 

410 ~3MepeHHble B C.O. /»;«, OTHOC~TenbHO C~CTeMbl nepecunox , 
npeACTaBnR~~~X co6o~ C.O./ T- ~ r-KOOPA~HaTbl np~HaAnemaT OAHO
MepHOMY T-npOCTpaHCTBY ~ TpeXMepHOMY r-npOCTp?HCTBY C KaKO~-TO 

reOMeTp~e~. 

06cY~AaeMW~ np~H~~n np~BOA~T K Heo6xOA~MOCT~ pa3n~4aTb Bpe
MR r OT apeaeuuux KOoPA~HaT YAaneHHblX C06bIT~~ /T±, TY, T/, no
CKOnbKY AnR ~3MepeH~R T nepeCWnK~ He HymHw, a ~en~4~HaM T±,TY, 

T COOTBeTCTBY~T nepec~nK~ pa3HWX KnaCCOB. /3aMeT~M 3AeCb, 4TO 
B OTn~4~e OT on~caHHO~ c~Tya~~~, pa3n~4eH~H ~ ~ r /onepa4~~ ~X 

~3MepeH~H OA~~aKOBW/ CAenaHW /02.4/ Ha OCHOBaH~~ nOBeAeH~R 4~C

neHHWX 3Ha4eH~~ 3T~X Ben~4~H/. flOKanbHOCTb BpeMe~~ npORBnHeTCR 
B TOM, 4TO pa3Hwe ~~Kn~4eCK~e npo~ecc~ /OAH~X 4aCOB/ cpaBH~
Ba~TCR /01.1/ B T04Ke; BpeM~ onpeAeneHO /01,.3/ TonbKO ~ T04Ke; 
C05bIT~R OAHOBpeMeHHbl, e cnu O'H~ COBnaAalOT B T04Ke; paauue 4aCbl 
MomHO ~paB~~Tb Tome TonbKO B T04Ke /0102/. HeT 3Kcnep~
Me~TanbHo~ B03MomHOCT~ HenocpeACTBeHHO cpaBH~Tb MemAY co6o~ He 
TonbKO YAaneHHwe 4acw, HO ~ pa3Hwe nocneAOBaTenbHwe 4~Knw /i-ro 
npo~ecca( OAH~X '4acoB. ~, 3Ha4MT, HeT onepa4~OHHoro CMwcna KaK 
B npeACTaBneH~~ o KOHrpY3HTHOCT~ AnR YAaneHHblX 4aCOB, TaK ~ 

IlcaMoKoHrpY3HTHOCT~" AnR nocnenoearensuux paaaux 4~KJ10B. n03TO
MY c T04K~ 3peH~R OKn HeT CMblcna B TaKoM, Hanp~Mep, aonpoce : 
oc.TanaCb..J1~ ceKYHAa /nOHI.1MaeMaH " Ka K An~TenbHOCTb caMa no ceõe"/ 
TO~ me caMO~ ~ni.1 "~3MeHHeTCH B npouecce cyu.(eCTBOBaH~R 4élCOB, ~X

*	 ' YCKopeH~R, ne~eMe~eH~R /CM.~.5 /. 

4. 3* -,06cYA~t-:\ np~H~~n õeapaa-iepaoc ru Ben~4~H. BblAen~M ABa 
acn~ B npenc r aeneauu -ó pa3Mep~oci-~ àen~4~H. Bo-riepaux , ::3Ta
nOHaM np~n~CWBa~T 4~cnOBwe 3Ha4eH~R /MaC~TaGHwe MHom~Ten~/, 

B 4aCTHotT~ - eA~H~~w ~3MepeH~R. BO-BTOPWX, AnR HeKOTOpwX Be-
I n~4~H / An~Ha, BpeMR/ ~cnonb3YIOT C4~TaeMble' He3aB~Cl-1MbIM~ paauue 

ar anouu , a 3Ha4~T, ~ MaCWTa6Hble MHOm~TeI1~ C4~Ta~,TCH He3aB~C~Mbl

M~ /MeTp, ceKYHAõ/. a OKn o6a 3TjX acneKTa OTCYTCTBY~T, ~ no
3TOMY ace Ben~4~Hbl '6e3pa3MepHbl/ 3 • B caMOM nerie , nOAo6Ho TOMY, 
KaK BpeMH T12 (A) xapaxrepaayer o r uourenae C06bIT~~ 1 ~ 2 1.1 pana 
~~Kn~4eCK~X C06WT~~ B A, TaK ~ CKOpOCT~ xap~KTepI.13Y~T OTHoweH~R 

ABYX npo~eCCOB pacnpOCTpaHeH~R /4acT~~w ~ y-c~rHanw/. /KcTaT~, 

CKOpOCT~ RBnR~TCR YAOGHWM~ npOMemYTo4HWM~ Ben~4~HaM~, à, B KO
He4HOM c4eTe, B COOTHoweH~RX OKn MW ~MeeM Aeno Tonb~o c npOMe
mYTK9M~ opeMeH~/. TaK KaK BpeMR Ge3pa3MepHO, TO nOA cnOBaM~ ce
KYHAa, CYTK~, rOA HaAo nOH~MaTb B OKn He MacwTa6Hwe MHom~Ten~ 

/He 3TanOHHwe cTaHAapTHwe An~TenbHcoT~/, a TonbKO Ha3BaH~e 4~K

nOB cooTBeTcTBY~~~X 4aCOB. An~TenbHocT~ B 01<11 nORBnR~TCR r ons xo 
KaK OTHoweH~e /Hanp~Mep, MemAY ~~KnaM~ BTOp~4HWX ~ 3TanOHHWX 
4aCOB - ~acoBo~ 41.1Kn An~TCR 3600 ceKYHAHWX ~~KnoB/. An~Ten~HocTI.1 
ceKYHAw He cy~ecTByeT cornaCHO 01.3. Henb3H rOBop~Tb B OKn ~ 06 
~3MeHeH~~ ceKYHAw: KorAa, Han~~Mep, cpaBH~BaroTcR ABa BpeMeH~ 

/no ABYM 4acaM/ MemAY napo~ C06WT~~, TO Ha aonpoc, XOTR ce
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KYHAHblX 4~KnOB Y nYTeweCTBY~~~X 4aCOB npouaourno MeHbwe MemAY 
COÔbIT~RM~, HO He 1.13MeHHn~Cb n~ caM~ 4~Knbl Y nYTeweCTBYIOU.l~X 4é!
COB?, OTBeT B OKn - HeT. 

OnpeAeneH~e 01. 1 npeACTaBnReT eil~HCTBeHHYIO B OKfl onepa4~OH
HY~ 6a3Y AnR YTBepmAeH~H, 4TO OTHoweH~R 4~KnOB CTaHAapTHWX 4a
COB	 He ~3MeHH~TCR. 

~ 

5*.	 06CY~AEH~E OnPEAEflEH~R, nOCTYflATOB, 3AKOHOB 
~ B03MO*H~X ~X BAP~AU~A 

B c~ny onepa4~OHHOCT~ nocTynaTw OKn B np~H4~ne AonYCKalOT He
nocpeACTBeHHoe 3Kcnep~MeHTanbHoe nOATBepmAeH~e •. ~ MHomeCTBO 
o6~eKTo~, AnH KOTOPWX np~MeH~Ma Teop~H, 3aAaeTCH Han~4~eM Y H~X 

CBO~CTB, Tpe6yeMwx nocTynaTaM~ ~ onpeAeneH~HM~. A ecn~ K H~KOTO
POMY 06~eKTY Teop~H He. np~MeH~Ma, TO MomHO YKa3aTb KOHKpeTHO 
~3-3a OTCY~CTB~R KaK~X CBO~CTB 06~eKTa 3TO npOI.1CXOA~T. 3TÓ OT
n~4aeTCH OT c~Tya4~~ nOATBepmAeH~R Teop~~, He on~pa~~e~CR Ha 
onepauuoauue noc r ynara ~ onpeneneuaa , Hanpa-iep , B CTO np~H4vfn 

nOCTOHHCTBa OAHonp06emHo~ /pa30MKHYTW~ npo6er/ CKOpOCT~ CBeTa 
He MomeT 6WTb nOAT~epmAeH ~n~ onpOBeprHYT B onWTe. 

OnpeAeneH~R MomHO o4eH~Tb TonbKO c T04K~ 3peH~R eCTeCTBeH
HOCT~ oTpameH~H ~M~ CYl1\eCTBa COOTBeTcTBY~~~X RBneH~~, ~X KOH
CTPYKT~BHOCT~, ~, HaKOHe4, YAo6cTBa. B Bw60pe HeKOTOpwX onpe
AeneH~~ Mbl He CBR3aHbl H<eCT K~t-1~ paMKaM~. Hanp~Mep, CKOpOCTb ne
peMe~eH~H YAo6HO napaMeTP~30BaTb/2/ Ben~4~HO~ ~(ABA) = 

6~(ABA)/61"(B)/np~ c~MMeTp~~ nepecunox u = V/!1=V7/.CYll\HOCH. 
onpeAeneH~~ V ~ ~ eA~HaH - cy~ecTSye! CTaHAapTHW~ np04ecc /~ac
npoc r paaeane '(-c~rHana/, c nOMOlJ.lblO ko r opor'o OH~ ~3t"'e·pR~TCR. 

B paseHCTBax /TomAeCTBax/, onpeAenR~~~X HOBwe Ben~4~HW 4epe3 
CTapwe /02.4, 02.6, 02.3/, TonbKO npaBo~ 4aCT~ COOTBeTcTByeT 
~3Mep~TenbHaR onepa4~H B OTn~4~é OT c~Tya4~~ B paBeHCTBaX-3aKO
Hax /A3.1, A3.2, 3.1-3.4, 4.2, ... /. Bce paBeHCTBa~3aKOHW B KO
He4HOM c-re r e CBH3blBalOT npoxexyr K~ BpeMeH~ paauux 4aCOB. 

PaBeHCTBa-3aKOHW T~na 2.1, 2.2, 7.1 $aKT~4ecK~ 4~CTO MaTe
MaT~4eCK~ cneAY~T ~3 onpeAeneH~~ K,U,V, KOTop~e. B CBO~ 04epeAb, 
AOCTaT04HO $opManbHbl. 8 OTn~4~e OT 3Toro YTBepmAeH~R o cTaHAapt-
HWX 4acax /01 .1/, CTa4~OHapHWX nepecwnKax /02.5/, C~MMeTp~~ 

nOKanbHWX nepecwnOK /A3.1, A3.2/ OCHOBaHW Ha cy~ecTBoBaH~~ COOT
BeTCTBY~~~X KOHKpeTHWX $~3~4eCK~x 06~eKTOB ~ ~x CBO~CTBax ~ Ton~

KO no $bpMe HBnR~TCR onpeAeneH~RM~. 3T~ YTBepmAeH~R ~MeIOT CBO~ 

rpaH~4bl' np~MeH~MOCT~ ~ aepuu , KaK T~n~4Hble <p~3~4eCK~e 3aKOHOMep
HOCT~, TonbKO B HeKOTopOM np~6n~meH~~. 

KamAoe paBeHCTBO-3aKOH c T04K~ 3peH~R napaMeTp~3a4~~ K~HeMa

T~4eCK~X RBneH~~ np~BOA~T K YMeHbweH~ro 4~cna Heo6xoA~MWX napaMeT
pOB. TaK,Bo3MomHocTb BWAen~Tb MHomeCTBa 1/ CTa41.10HapHWX nepe
cwnOK /02~5/, 2/ C~MMeTp~4HWX nOKanbHWX /A3.2/ 1.1 TpaeKTopHWX 
/4.41 nepecwnOK np~BOA~T K xapaKTep~CT~Ke KamAorO"TaKorO MHO
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meCTBa OAHHM napaMeTpOM K /npH npOH3BOnbH~X nepeC~nKaX AnR 
KamAo~ H3 HHX HymeH CBO~ K-napaMeTp/. Ho K 3TOMY pOnb o6cymgae
MblX KnaCCOB nepecuno« He CBOAHTCfl. TaK, noc rynar A3. 1 /HO He 
A3.2/ o CHMMeTpHH /llpaBHonpaBHocTHII/ nepecunox Mo>:<eT õsrr b no 
MHomeCTBY cneAcTBH~ conocr asneu c "paauonpaauocr aio" HHeP4Hanb
H~X c.o. B CTO. Cy~ecTBeHHo , 4TO GonbwHHcTBO 06~HX YTBepmAe
HH~ OKn /2.1, 2.2, 4.1-4.3, 5.1-5.16, 6.1, 6.2, 6 0 4 / He ~13Me

;;	 HHTCfl, ecnn rípeAnonO>KHTenbHo"oTKa3aTbcfl l l OT 1\3. 1 H A3. L. Ho ripa 
3TOM eCTeCTBeHHO Mbl "or xaauaaenca" OT cnenc r auü noc r ynaroa o 
o CHMMeTpHH nepecwnoK, TaKHx, KaK, HanpHMep, 3.1-3 4. BMeCTO 
A3.1 H A3. 2 AonYCTHMO noc r ynapo aar s a01MMeTpHI'J nepecunox OTHOCH
TenbHO MHpa /K(AB)=fK(BA~, f Y4~T~BaeT opHeHTa4~1'J nepec~noK/. 

B006~e rOBopfl, HapyweHHfl nOKanbHO~ C~MMeTpH~ MomHO om~AaTb H3
3a aC~MMeTp~~ M~pa, nH60 TonbKO B cnY4ae A3.2 npH YCKopeHH0M 
ABHmeHH~ 4aCOB, nH60 Aame B cnY4ae A3.1, KorAa nOAoõHoro YCKO
peH~fl HeT. nOAo6Hafl aCHMMeTp~fl AaCT CTonb me 6oraT~e cneAcTB~fl, 

KaK ~ A3.1, A3.2. 
Boo6pamaeM~~ OTKa3 OT ~cnonb30BaH~fl MHomeCTBa CTa4~OHapHWX 

nepecunox noaorae r 04eH~Tb ero pons B OKn. Ilocne r axoro "or rca
aa" OCTalOTCfl B cune ronsxo oe ayns r aru ri. 2 ~ 3. YHcno napaaer poa 
B 3aAa4ax pe3KO YBen~4~BaeTCfl. rlanp~Mep, TPYAHO npeACTaB~Tb, 

KaK 6e3 cTa4~OHapH~X T04eK MomHO nonY4~Tb pa3MepHOCT~ KOOPA~

HaTH~X 6a3~COB. Anfl C4eTHoro 4~cna T04eK-c06~T~~ TaKaR 3aAa4a 
BpflA n~ ~MeeT peweH~e. Anfl KOHT~H~YMa nORBnfleTCfl B03MOlliHOCTb 
oneper s ca Ha uenpepueuocr s T04eK-c06bIT~;;1, H 3TO Aae"T HnAe}~AY 

Hd B03MomHOcTb peweH~R 3aAa4~ o pa3MepHOCTflX KOOPA~Ha4~~. 

5.1*- 06CY~~M onpeAeneH~e 01.1 /Tpe6oBaH~e He~3MeHHOCT~ 
ni1nj I, KQTOpOe ~cnonb3o.Banocb Anfl orõopa pasuoponaux /c 60nbw~M 

OTn~4~eM OT eA~H~4~ ni/nj/ 4~Kn~4ecK~X np04eCCOB, np~rOAH~X Ha 
pon s 4aCOB. Ecnu 6bl l"1bl 6blnH orpaH~4eHbl pe ansnoc r ao TaK,4TO cpaa
H~BaeMble 4aCbl A ~ B ~Men~ '6bl no eA~HcTBeHHoMY npoueccy /i=O/, 
TO, r epaa Kp~Tep~~ cpaeueuaa 4aCOB 01. 1, Mbl Morn~ 6bl no-npemHe
MY npoaepn r b sunonaeuae Tpe60BaH~i:1 01. 2 ~ i\3. 1, A3. 2. Ho ~1 B 
3TOM cnY4ae He nOflBnReTCfl $aKT~YeCKOrO OCHOBaH~R AnR BBeAeH~fl 

nOHflT~fl TeMna 4aCOB ~ npeAnonomeH~~ o ero ~3MeHeH~~, Hanp~Mep, 

np~ YCKopeHH~ 4aCOB. 
KpOMe Toro, 01. 1 MomHO nOH~MaT b KaK onpeneneane nep~OA~4e

CK~X np04eCCOB. ECTecTBeHHo, 4eM w~pe Ha60p cpaBH~BaeMWX npo
4eCCOB, TeM 60nbwe YBepeHHocT~ B ~X nep~oA~4HOCT~. BamH~M np~

MepoM cnym~T aTOM, Anfl KOToporo ce~4ac HenocpeACTBeHHO MQ}KHO 
~3Mep~Tb ni/nj' YaCTO M~ He MomeM npaKT~4eCK~ nonb30BaTbCfl Kp~

Tep~eM 01.1 HenocpeACTBeHHO. Ho BCfl ~CTOp~fl $~3~K~. yõemAaeT 
Hac B TOM~ 4TO cy~ecTByeT MHomeCTBO nep~OAH4eCK~X np04eCCOB. 
A COOTHoweH~e E=hv AaeT B03MomHOCTb np~MeH~Tb 01.1 K flApaM H 
3neMeHTapH~M 4aCT~4aM. np~ 3TOM YTBepmAeH~e 06 OA~HaKOBOCT~ aTO
~OB ~n~ flAep A ~ B on~paeTCR, $aKT~4ecK~ Ha Kp~Tep~~ 01.2 ~ 01.1. 
3Aecb M~ o6cymAaeM nor~4eCK~e CBfl3~ nocTynaToB ~ cneAcTB~~. 

Ho, npaKTH4ecK~, 4aCTO M~ ~MeeM 06pa~eHHyn c~Tya4~~. Hanp~Mep, 

cornac~e c penflTHB~CTCK~MH cneACTB~RM~ B POTOpH~X Mecc6aY3poB
CK~X 3KcnepHMeHTax ~ B on~Tax c pacnaAaD~~McR Me30HOM B HaKon~
rene n ae r OCHOBaH~fl yr aepxnar e r ons xo TO, 4TO 3T~ onsrru He npo
r~Bope4aT nocrynaTaM ~ onpeAeneH~RM O 4acax, HO HenocpeACTBeH
HO OHH He nOATBepmAa~T, Hanp~Mep, 01.1. 

Boo6~e, reopHR AonmHa YKa3~BaTb He TonbKO CBO~CTBa 06~eKToB, 

AnR KOTOpWX OHa BwnonHfleTc~, HO ~ Ha CBo~cTBa, B c~ny KOTOpWXr OHa He npHMeHHMa. ~nR Toro 4T06w KaK-TO npo~nnIOCTp~pOBaTb Hana~\ll raeMble 'Ha 4aCbl ycrioana 01.1, 01.2, A3.1, A3.2 ~ B03MO>KHOCTb ~x 
t~ • 

HapyweHHR, MomHo, ~MeR nepB~4Hble c r aun ap r aae 4aCbJ, " noc TPOVlTb" 
4~Knbl 4aCOB ar-opor-o YPOBHfl. Ilyc r s VlMeeM B Ka4eCTBe 6a3bl /3epKan/ 
CBeToB~X 4V1KnOB nOKOfl~VleCfl T04KVI A VI B B nepecwnKax no TpaeKTO
p~~ nOKOflU\VlXCR T04eK. HeTpYAHo BVlAeTb, 4TO B 3aBVlCVlMOCT~ OT 
B3aVlMHoi:1 KOOPA~Ha4V1V1 Ha4ana YCKopeHVlfl A ~ B no TpaeKTopVlVl 3Toro 
4~Kna nepHOA 3TVlX 4aCOBMomeT YMeHbwaTbcfl, YBen~4V1BaTbcfl ~n~ 

OCTaBaTbCfl HeH3MeHHbIM. B nocnenuev cnyuae A VI B np~ YCKopeHVIVI 
DCTalOTCfl cTa4HOHapHblMVI /cM.4.6/ OTHOCVlTenbHO AB ~ BA, a paCCMaT
pHBaeMbl~ BTOPVl4Hbli:1 4V1Kn nOA4~HfleTCfl A3. 2. Booõuie , e cna T04r:~ 

BTOpVl4H~X CBeTOB~X 4aCOB CTa4V10HapHW, TO 4ac~ YAOBneTBopRIOT 01.1, 
OJ.1, A3.1, A3.2. KaK ~VlAHO Vl3 VlHBapVlaHTHOCTH B 1.6* nonepe4Hoi:1 
~-KooPAVlHaT~, MorYT cyU\eCTBOBaTb YAOBneTBopRIOU\Vle A3.2 4acw S no
nepe4HblM AB~meHVleM ,-CVlrHanOB OTHOCVlTenbHO TpaeKTopHH yCKopeH
Horo ABHm~H~fl caM~X 4aCOB /npH 3TOM 4~Knw c npogonbHWM ABHmeHHeM 
MorYTllnopT~TbCfl"/. To e c r s Mbl MomeM r-oaopur s r ons xo 06 H3MeHeHHH 
HnH HeH3MeHHOCTH o rneru.nux ~HKnOB aroporo YPOBHfl, onapaac s Ha 
H3MepeHHfl co CTaHAapTHbIM~ 4acaMH. ~ TonbKO AnR 3T~X 4V1KnOB MQ}I{.
HO BBeCT~ nOHflTHe o HX TeMne. 

PaccMoTpeHHoe B~we KacaeTCR KHHeMaT~4eCKHX BTOpH4HWX 4aCOB 
/Ha T04KH HaKnaAWBan~Cb HeKO~op~e KHHeMaTH4eCKHe ycnoBHfl/. To
4KH me pe ansuux qaCOB MorYT npa YCKopeHH~ OCT3aaTbCR cTa4HOHap
HblMH r onsxo ~3-3a CHn, Aei:1cTBYIOUJ.HX MemAY ·HHMH. YaCLI 6YAYT "nop
THTbCfl", «orna yckopaoa-re T04KH 4aCOB cunu He H144TOmHbl B cpaaue
HHH c CHnaM~, YAepmHBalOU\HMH T04KH 4aCOB B cTa4HOHapHOM COCTOR
HH~. Anfl Kp~TepHfl HeH3MeHHocTH 4acOB 01.1 oc06eHHo cyw.eCTBeHHbl 
4HKnw c 60nbwHM OTnVl4HeM ni/nj OT eAHH~~w, 4TO OTpamaeT 60nb
woe OTnH4He CHn, OTBeTCTBeHHWX 3a YCTPOHCTBO cpaBHHBaeMWX pa3
HOPOAH~X 4HKnOB. 

l' 6*. CPABHEH~E OKn ~1 K~HEMAT~K~ CTO. ~HA~B~AYAJlblibIE 
BPEMEHA OKn . 

B cpaBHeHHH 6YAeM HCXOAHTb H3 Tex T~nH4H~X nocTpoeHHi:1 CTO,:!
I

xo r opue nocne npHH4Hna nOCTORHCTBa oAHOnpo6e}l{HO~ CKOpOCTH CBe
Ta /,-CHrHan npOXOAHT 6a3Y B OAH<;>M HanpaBneH~~/ H pe4enTa C~HX
pOHH3a4HH 4aCOB HMelOT B nepBOOCHOBe npe06pa30BaHHfl nopeH4a. 

," 
Anfl OAHonp06emHO~ CKOpOCTH CHHxpoHH3y~ero CHrHana,KàK H AnR 
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CKOPOÇT~ 3~~pHOrO BeTpa, He cy~ecTByeT onepa4~OHHblX onpeAeneH~~. 11 

6a*. e~MMeTp~4HWe nepecwnK~ Me*AY 4acaM~ pa3HWXTaK, nOHHT~e CKOpOCT~ ~BeTa BeTa nOHBnHeTCA AO onpeAeneH~A OA
~Hep4~anbHWX c.o.

HOBpeMeHHOCT~ C06WT~~ B YAaneHHWX T04Kax /AO ~ AnH pe4enTa 
C~HxpOH~3a4~~ 4aCOB/. np~ 3TOM CKOPOCTb nOH~MaeTCA TpaA~4~OH

HO KaK OTHoweH~e npO~AeHHoro nYT~ KO BpeMeH~, 3aTpa4eHHOMY Ha t 
3TO npoxomAeH~e. PacnpOCTpaHeH~e TaKoro npeACTaBneH~H O CKOPO l 

. ! cT~.06beKTa-Ha CBeTOBO~ c~rHan, ~cnonb3yeMbl~ AnA C~HxpOH~3a4~~, (I
np~BoA~T K nop04HoMY KPyry. MrHop~pOBaH~é onepa4~OHHoro 'np~H4~

~ 
na B 3TOM cnY4ae np~Beno K TOMY, 4TO nOTpd4eHO MHoró yc~n~~ AnA 
AOKa3aTenbcTBa HeB03MomHOCT~ ~3Mep~Tb OAHonpoGe}XHY~ CKOPOCTb r 
CBeTa /Aame ~opMyn~PyeTcA TaKO~ np~H4~n/4//. He BBOAA TaKO~ 'j
 

KOHBeH4~anbHO~ Ben~4~HW B OKn, MW ~3GaBnAeMCR OT 3TO~ AOCTaT04

HO 3anYTaHHO~ np06neMW. ey~eCTBeHHO, 4TO B OKn He ~MeeT CMwcna
 
rOBop~Tb He TonbKO 06 oAHonp06emHo~ CKOpOCT~ y-c~rHana, HO ~
 

o CKOpOCT~ ero no 3aMKHYTo~ TpaeKTOp~~ c 8=0, nOCKonbKY An~Ha 

ee COBnaAaeT co BpeMeHeM np06era c~rHana no ~e~. 

TaK KaK AnH C~HxpOH~3a4~~ 4aCOB A ~ B, He06xoA~MoG AnA onpe~ 

Aenet-f~H B eTO BpeMeH~ t , An~Hbl x, ~ CKOpOCT~ v, ~cl1.onb3yeTcA 
OAHoc~rHanbHªH ~ 0AHopa30BaR nepecwnKa T~na ABA, ~o t, x, V 

B c.o.nOKOH~~XCA T04eK /8=01 conOCTaB~MW t T, 1, V. np~ 3TOM 
one peuua ~3MepeH~A t ABnfleTCH 4aCTHbll-t cnyvaea onep auua ~3Mepe
H~H T, ~ 3Ha4eH~e V COBnaAaeT c OTHoweH~eM CKopocTe~ T04K~ ~ 

CBeTa v/c BeTa, i.K. B 4~cneHHOM 3Ha4eH~~ v/c YAa4HO BwnaAaeT 
onpeneneaue An~Hbl ~ "onpenene aae" CKOPOCT~ CBeTa B eTo/3/. no 
TO~ me np~4~He 4~cneHHO cOBnaAa~T 1 ~ x/c. 3Ha4~T, B paMKax eTO 
MomHO onepa4~oHHo onpeAen~Tb v/c ~ x/c. B COOTHoweH~HX eTO x, 
c, v BOTpe4a~TcA TonbKO B C04eTaH~HX v/c, x/c.~ eTO ~aKT~4ecK~ 

He HymAaeTCH B npeAcTaB~eH~Hx o TBepAoTenbHo~ An~He, CKOPOCTAX 
v ~ c. Ecru- KOHKpeT H,ble 3Ha4eH~H v/ c, x/ c corioc r aann r b KOHKpeT
HblM nepecsuncaa , TO 3TO nOMO>KeT 04epT~T b rpaH~4bl np'~I-teH~MOCT~ 

COOTHoweH~~ eTO ~ CBHmeT nocneAH~C RBHO ~ HaAemHO c onWTOM. 
TaKoe onepa4~OHHoe yc~neH~e K~HeMaT~K~ eTO MomeT 6WTb npOBcAe-
HO 6e3 3a\par~BaH~H ee Ayxa, HO OHO 4eTKO pa3r~aH~4~T onepa4~OH

Hble ~ KOHBeH4~OHanbHble aneneu r u r eopaa . B 3TOM nhaue Ol<ll OTnu
4aeTCH OT K~HeMaT~K~ eTO TeM, 4TO He ~cnonb3yeT HeKOTopwe KOH
BeH4~anbHble nOHAT~H ~ np~H4~ nbl eTO. 1103TOMY OKfl ~ eTO HeCOBI"'eCT~

. Mbl B CBO~X KOH4en4~RX. npeJKAe acero , 3TO CBA3aHO c r e-r, 4TO 
B OKn OTn~4a~TCA BpeMR T ~ BpeMeHHaR T-KOOPA~HaTa, paCCTOHH~e í:r ~ 1-KqoPA~HaTa, 4TO BeAeT K cy~ecTBeHHO OTn~4a~~~MCR ~HTep

l 
npeTa4~HM onWTOB. TaK, c T04K~ 3peH~H OKI1, B YTBepmAeH~HX CTO I;

' 

o COKpa~eH~~ MacwTa60B ~ 06 OTCTaBaH~~ paBHOMepHO ~ npnMon~He~

HO AB~~y~~XCA 4aCOB cpaBH~Ba~TCA pa3HopOAHwe Ben~4~HW - T ~ T, 
J ~ r ~, 1. AnA AeMOHCTRa/~~ pa3n~4~H nOHAT~~ IBpeMA" B eTO ~ oun !

paccMoTp~M, CneAYH / 2 • I 

I 
~ I
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~-* PaccMoTp~M B cnyuae A ~ B, npauannexauiax pa3HblM CoO. 
nOKOA~~XCA T04eKJABneH~e nonepe4Horo 3~~eKTa Aonnepa B AB ~ BA, 
np~MeHHA 6.4 COOTBeTCTBeHHO B c.o. T04K~ A ~ B C.O.T04K~ B•.Kpo
Me ycnoB~~ B 6.4 nOTpe6yeM Bw60pa Ha~KpaT4a~w~x TpaeKTOp~~ AnA 
c~rHanOB. napa nepecwnOK AS, COCTOA~aA ~3 OA~H04HWX 13 ~ 24, Ta
KaH, 4TO 1 (B 1B) =1 (B2B) npencr aanae r nonepevauà 
8 ~ COOTBeTCTBeHHO napa BA ~3 OA~H04HW~ 57 ~ 
BC. O. T04K~ A. 6.3* - OTcloAa CJ1eAyeT /~MeeTcA 

T~~(B) = T"lZ(B) = T12(B) ~ T!(;(A) ·r:S6(A) ==o::: 

* r -* HAA 6,3 K c~Tya4~~ 6.2 , nonY4~M 

T12(A)/T34(B) = /1-U2 = TS6(B)/T7S(A). 

3<l1~eKT BC. O. T04K~ 

68 c 1(ASA)=1(A6A) 
B B~AY 5. 17/, 4TO 

TS6(A~. np~Me

/6.4*/ 

3TO COOTHoweH~e OTpamaeT C~MMeTp~D paCCMaTp~BaeMWX AB ~ BA, ~ no 
()THOWeH~~ K nOA06HbIM/ 2/ nepecsrrucan 06e c. o. "paauonp aauu'", Ofia 
OTHoweH~H B 6.4* 6YAYT MeHbwe eA~H~4bl. np~4eM 3T~ <paKTbl " a6co
rucr uu" - oba sepuu KaK B OAHO~, TaK'~ 'B APyro~ c , o , KamAbl~ ~3 

4eTwpex npOMemYTKOB BpeMeH~ B 6.4* OTC4~TWBaeTCA MemAY CBoe~ 
napoá C06bIT~~, ~ n03TOMY, c T04K~ apeH~H OKIl, HeT He r onsxo 
He06xoA~MOCT~, HO ~ OCHoBaH~i1 rOBop~Tb 06, "0THoc~TenbHoM OTCTa
BaH~~- 4acoB 1 1 

• 

KaK me TaKoe OTCTaBaH~e nORBnAeTCR B eTO np~ ~HTepnpeTa4~~" 

C~MMeTp~4HWX onWTOB /6.2*/1 ~eno B TOM, ~TO He06xOA~MOCTb rOBd
p~Tb o 3aMeAneH~~ BpeMeH~ BeTa BW3BaHa onpeA~neH~eM /KOHBeH
4~e~/ npOMemYTKa BpeMeH~ AnA YAaneHHWX C06WT~~. 

neBoe paBeHCTBo B 6.4* MomHO 3an~caTb B B~Ae 

(B) - T(Z(À)/T 12 ( B) = /1-V2• AHanor~4Ho AnA npaaoro paaeuc r aa 

(A) - TS6(B)/TS6(A) = /1-V2. np~ np~HAT~~ B eTO KOHBeH4~~ OA
HOBpeMeHHocT~ YAaneHHwx C06WT~~, OTHocA~e~cA K C.0.T04K~ B, Be
n~4~Ha TI2(B)nonY4aeT cTaTYc npoMemYTKa BpeMeH~ tli{B) yaCQB 
C.0.T04K~ 8, TorAa ~3 (B) AenaeTCA BWBOA (B*)oG OTCTaBaH~~ 
4aCOB A OT 4aCOB C.0,T04K~ B. AHanor~4Ho np~ APyro~ KOHBeH4~~, 

OTHocR~e~cA K C.0.T04K~ A, COOTHoweH~e (A) ~HTepnpeT~PyeTcA 

KaK OTCTaBaH~e 4aCOB B OT 4aCOB c. O. T04K~ A - BblBOA (A*). YTBepm
AeH~A (A*) ~ (B*) HeCOBMeCT~Mbl nor~4eCK~ /~ ap~QMeT~4ecK~/, TaK 
KaK KamAoe ~3 H~X nonY4eHO np~ pa3HWX KOHBeH4~AX /pa3Hwe c06w
T~A ~4~Ta~TCH oAHoBpeMeHHwM~/. OAHaKo ~x Bce me MomHO conOCTa
B~T b B np~H4~ne oaauonp asaa oõeux c. O., KOTOPbl~ K·3K 6bl nOAH~t-ta
eTCH ua APyro~ nor~4ecK~~' YPOBeHb B cpaBHeH~~ c Ilap~~MeT~4ecK~
M~II YTBep}f{AeH~AM~ (A*) ~ (B*), OTHOCAl1\~M~CH r ons xo K CBO~M c.o., 
T.e. B eTO np~ on~caH~~ C~MMeTp~4HWX onWTOB 6.2* MW BWHY*AeHW 
CTpO~Tb BeCbMa ~30l1\peHHw~ TaHAeM ~3 KOHBeH4~anbHWX YTBep}f{AeH~~ 

11 
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06 OTHOCHTenbHOCTH 3aMeAneHHR BpeMeHH H KOMneHcHPy~~ero YTBepm

AeHH~ O paBHOnpaBHOCTH pa3H~X HHeP4HanbH~X C.O. 

66* • 06 HHAHBHAyanbH~x BpeMeHax OKIl 

npH 6e3rpaHH4HoM cy~ecTBoBaHHH 06eHx c.o. B 6.2* n~60~ /He 
r ons xo nonepe4Ho~1 AB MQ}';{ Ho/ 2 I conOCTaBHT b CHMMeTpH4HY~) BA. Ho 
ecnH H3-3a YCKopeHH~ A HnH B, HanpHMep, pa3nH4a~TCR U B 6.4*, 
COOTBeTCT BylOlllHe paCCMaTpH BaeMblt-1 napaa nepecanox , TO 31' a CHtJ\-
MeTpH~ HapywaeTC~. \ 

,lln~ nOA06HblX YCKopeHHblX HepaBHonpaBHblX /B 06111eM cnyuae Z 4a
coa MO>KHO cpaBHHT b IlpOMe}KYT KH BpeMeHH- Me}:<AY ABYM~ COBnaAeHHflt-1l.1 
4aCOB. TaK, nOCKOnbKY npoue ccu nepeMeLl.leHl.1R ABYX 4aCOB A l.1 B 
Me>KAY C06~TH~MH 1 H 2 pa3nH4a~TCR 3Ha4eHHRMH CKopocTe~ B He
KOTOPO~ c.o., TO MomHO O>KHAaTb H pa3nM4H~ nOKa3aHH~ 3THX 4aCOB: 

112(A)/11~(B) = «1 - U~)-~ >I«I-Ui)-~ >	 /6. S-:l-/ 

3AeCb nOMaHble CK06KH 0603Ha4al:H ycpenueuae no T. COOTHoweHHe 
6.5* H~nocpeACTBeHHO cneAyeT 1013 6.4. ~3 6.5* Hen~3~ CAenaTb BW
BOA 06 OTCTa~aHHH lo paCWHpeHHl.1 HX 4HKna/ nYTeweCTBY~~HX 4aCOB 
B OTHOCHTenbHO 4aCOB A /HanpHMep, nOKO~~HXC~ B HHep4HanbHo~ 

c.o./, T.K. 1 - He AnHTenbHOCTb, l.13MepeHHa~ 4acaMH. MomHO Tonb
KO rOBopHTb 06 HHAHBH~yanbHwx BpeMeHax /oTHoweHH~x np04eCCOB 
nepeMellleHH~ 4aCOB Me>KAY C06WTl.1~Ml.1 1 l.1 2 K 4l.1KnaM 4acoB/, T.e. 
o pa3HWX apeae aax , COOTBeTCTBYIOlltHX pa3HblM Vl3MepHTenbHblM onepe
4l.1~M. HepaBeHcTBo 3AeCb 60nee eCTeCTBeHHO, a paBeHCTBO AOn>KHO 
6bl YAHBn~Tb. n03TOMY á OKIl Anf-l 106b~CHeHH~" HepaBeHCT8a He HY>l<

HO KOH8e H4VlOHanbHoro AonYllleHIo1~ 06 H3/~eHeHHI4 r e-ma 4aCOB B. 
Hr.lnpOTIo18, 4aCbl B He AOn>KHbl MeH~T se a B CMblcne ycnoBH~ 01. 1, A3. 2. 
npH HH'!epnpeTa4H\.1" B CTO CooTHoweHVl~ THna 6.5* KaK "0TCTaBaHl-1~ 
4aCOB" epaKTH4eCKH V1cnonb3yeTc~ npeACTaBneHl.1e o AnHTenbHOCT~X, 

npHCYlllHM 101 C06WTH~M 1,2,101 UHKnaM 4aCOB, H npeACTaBneHHe O 8pe
MeHH ~aK OTHoweHHV1 /AP06Io1A AnHTenbHOCTe~. Ho TaKoe npeACTaBne-
HV1e O Anlo1TenbHOCTH Heonepa4HOHHO H B HeM HeT HeouXOAHMOCTIo1 B 
8 OKn. OHO TonbKO nopO>KAaeT BonpOC~-AYXH, HanpHMep, O AIo1HaMIo1
4eCKHX npH4101Hax f1H3MeHeHH~ AnHTenbHOCTH 4HKna 4aC08 11 

• 

CQsepweHHO 'OOAObHa clo1TyaijH~ nplo1 cpaBHeHHH paCCTOflHIo1~: KorAa 
no ~KPY>KHOC~H ~ 8 c.o.naKO~lll~XC~ ~oqeK A8101)f<eTC~ c nOCTO~HHO~ 
CKOPOCTblO MHQ}KeCT80 T04eK S, npeACra8n~IOQHX c060~ TO>Ke OKpY>K
HOCTb, TO r(L»r(S), rAe r - AnHH~ oKPymHocTe~ /otie OKPY>KHOCTH 
COBnaAaIOT/. B OKIl 6eCCMwcneHHO r080pHTb O cmaTHH /H3MeHeHHH/ 
OKPY>i<HOCTH H H3MeHeHHH ee npOTF\}i{eHHOCTH. CYllleCTBeHHO, 4TO, HanpH
Mep, HepaBeHCTBO He CBR3aHO HenocpeACTBeHHO c yc1 12(B)<1 12(A)
KopeHHeM 4aC08 B H nOKoeM A. OHO ~MeeT MeCTO H An~ CYMM~ nOKa
3aHH!:1 MHO>KeCTBa conYTCT8YI:llllHX T04Ke B 4aCOB, Ka>KAble 1013 KOTOpblX 
A8V1ra1OTCfI paBHOMepHO, conpOBO>KAa~ 4ac~ B Ha Man~x Y4aCTKax Tpa
eKTopHV1 /3AeCb HcnJnb3yeTc~ 01.1, A3.2/. 

,. 

EcnH npéAnOnO>KHTb, 4TO nYTewecTBY~lllH~ /Ha4HHa~ c C06~TH~ 

B G.S*/ 6nH3He4 B BMeCTe c 3KpaHHpOB2HHWM OT OCTanbHoro MHpa 
Kopa6neM-na60paTopHe~ npeACTaBnf-l~T c060~ MHomeCTBO HenopT~lllIo1X

C~ 4aCOB /4HKnOB/, TO nepe>KHB 6paTa A H B03BpaTHBwHCb B T04KY 
A K KOH4Y cBoe~ >KH3HH /c06~THe 2/, nYTewecTBY~lllH~ 6nH3He4 B 
"caenae r " a a CBOiQ }HH3Hb CTonbKO me, CKonbKO H ero õp ar , TaK KaK 
cornaCHO 01.1 An~ "HenOpT~I.4HXC~" 4HKnH4eCKHX np04 ec'cOB nk/nrn 

\ I	 He H3MeH~eTC~ npu YCKopeHHH. 110 3TO~ ixe npH4HHe npOl--1e>KYTKIo1 OT\1,,.	 pO>KAeHH~ (i) AO cMepTH 6paTbeB /COOTBeTCTBeHHO a,b=21 4HcneHHO 
I 

I.	 COBnaAaIDT:1ia(A)=1ib(B). EcnH naõopaTopHH A H B He 3KpaHlo1pOBa
H~ OT BHewHe!:1 HHepopMa4HH /a YCKopeHHe Kopafin~ Henb3~ CKP~T~ 

OT B/, TO MO>KHO nOKa3aTb, 4TO nYTeweCTBeHHIo1K B MO>KeT nonY4HTb 
ee 60nbwe 1013 naGopaTopHH AI OH ~HaeT O CMepTIo1 6paTa/,4eM A 
l.13 Kopa6n~. Ho nepepa60TaTb /BocnpIo1HRTb/ 3a CBOIO mH3Hb A H B MO
rYT /H3-3a 01.1/ OAHHaKOBoe Konlo14eCTBO V1H~opMa4V1101. gpyroe Aeno, 
4TO OHa MO>KeT OTnIo14aTbC~ no COAep>KaHH~. 

To, 4TO BpeMeHa 112(1), 1=A, B, ••• OTpa>KalOT B ce6e He TonbKO 
C06~TH~ /1 H 2/, HO M np04ecc~ ABH>KeHH~ 4aCOB, 60nee eCTeCTBeH
HO, 4eM YAHB~TenbHo. B caMOM Aene, B OKIl BpeMeHa KaK napaMeTpw 
KvtHeMaTH4eCKO~ 3aAa4101 ~Bn~~TCR 4aCTHWM cnY4aeM l-KOOPAIo1HaT, KO
Top~e 3aB~C~T KaK OT C06wTH!:1, TaK H OT np04ecca ABH>KeHMR /no
KO~/ 4acoB, OT TpaeKTopH!:1 y-clo1rHanoB. TonbKo B 4aCTHWX cnY4a~X 

YAaeTC~ Io1cnonb30BaTb T-KooPAIo1HaTbl, He 3aBHc~lllMe nH60 OT C06WTH~ 
- 3aAep>KKH, nlo160 OT TpaeKToplo1!:1 Clo1rHanOB /HO He TpaeKToplo1~ 4a
COB/ - T-KooPAV1HaT~ npH 6=0. Ho 4T06w pa60TaTb c TaKHMH npocT~~

WvtMH T-KooPAV1HaTaMIo1, nplo1wnOCb orpaHH4HTb ABH>KeHIo1~ 4aCOB c.o. 
IBW60p cTa4~oHa~Hwx T04eK H nOKO~lllHXC~ T04eK/. 

KpOMe paCCMOTpeHH~X Bwwe pa3nH4H~ OKn H KIo1HeMaTHKV1 CTO, He 
npHBOA~lllHX K pa~nH4HoMY onlo1caHHID onepa4HOHHO HHTepnpeTMPyeMwx 
3KcnepHMeHTOB, Io1MelOT MeCTO ABa pa3nH4H~, npHBOA~~Io1X K cy~ecT~eH
HO 60nee WIo1POKO~ 06naCTIo1 np~nO>KeHH~ OKn. Bo~neps~x, 3TO BW3BaHO 
TeM, 4TO OKn He TpeõyeT npeAnOIlO)l{eHH~ O KOHKpeTHO~ reOMeTplo1101 
H Bw60pa HaHKpaT4a~wHX TpaeKTopH~ An~ CHrHanOB. BO-STOPWX, 6na
ronapa onpeAen~I0111Io1M 4aCbl YCIlOBIo1.RM 01. 1 101 A3. 2 OKn onacaaaer no
BeAeHlo1e YCKopeHHblX 4aCOB. A nOCKonbKY CTO onlo1paeTC~ Ha nplo1H4101n 
OTHOCHTenbHOCTIo1 101 npe06pa30BaHIo1~ Jlopeuua , nOCTonbKY OHa onncu
aae r r onsxo -iacu , npIo1Hap.ne>KaI.4He Io1tlep4101anbHblM c.o. 

CYMMHPyeM	 HeKOTopwe 4aCTHwe pa3nH4101~ KIo1HeMaTIo1K 
CTO QKn 

1,.	 Asa H~3aBHd1Mblx npaõopa k13 1. YHHKanbHocTb 4acos KaK Io1H

Mepe~~~ - 4acw ~ IlIo1~e~Ka. cTPYMeHTa .An~ Bcex H3MepeHIo1~. 

2.	 4acw/nHHe~KIo1, An~ KOTOP~X 2. Onepa41010HHoe onpeAeneHHe 

SWnQnH~IOTC~ cneACTBIo1~ CTO, CTaHAapTHWX 4aCOB. 

onpeAen~IOTc~ KaK OAIo1HaKOBwe. 
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3.	 ~MeeT MeCTO KOH4en4~H Hn~ 3. BpeMH IAn~TenbHocTbl - OTHO
TenbHocT~/npoTH*eHHocT~, weH~e no Kpa~He~ Mepe ABYX 
~3MepReMo~ 4acaM~/n~He~Ka np04eCCOB. HeT He06xoA~MOCT~ 

M~. Bw60p OA~HaKOBWX Macw B MaCWTa6HWX MHO*~TenHX. 

Ta6HWX MHO*~Tene~ AnH YAa
neHHWX 4acoB/n~HeeK. 

4. Ha 3aMKHYTo~ TpaeKTOp~~ 4. HeT nOHHT~H CKOpOCT~ AnH \, 
, 

~ CKOpOCTb CBeTa - ~3MepHeMaH CTaHAapTHoro I 
y-c~rHana. 

JBen~4~Ha. 
I5.	 np~H4~n nOCTOHHCTBa 0AHO 5. He r HY*Abl B 3TO~ KOHBeH4~~. 

np06e*Ho~ CKOpOCT~ CBeTa. 
6.	 nOHHT~H BpeMeH~ ~ BpeMeH 6. Pa3n~4a~TCH BpeMeHa T ~ Bpe

HO~ KOOpa~HaTW TO*AeCTBeH MeHHwe KOOPA~HaTW T±, TY, T 
HW. ~ T.A. 

7.	 Pa3n~4Hwe B pa3n~4HWX c.o. 7~ OAHOBpeMeHHO TonbKO cOBnaAa~
KOHBeH4~~ 06 YAaneHHo~ OA ~~e C06WT~H. 

HOBpeMeHHOCT~. 

8.	 BpeMH t Bce06~e, OTHOC~TCH 8. i3peMH T ~HA~B~AyanbHo, OTHO
K CuO. K MOMeHTY BpeMeH~ C~TCH K 4acaM. V, U,'Q, OTHO
OTHOCHTCH V, x. CHTCH K nepecwnKaM. 

9.	 OTcTaBaH~e 4aCOB 9" IIpaauonp aaae" A ~ B: AJ1H p'HAa 
B OTHoc~TenbHo 4aCOB c.o. nepecwnOK AB Cy~eCTByeT(21 
T04K~ A. PHA C~MMeTp~4HWX BA. 

10.	 nlO6blM P.BYM C')6bIT~HM cono- 10. PaccToHH~e onpeAeneHO TonbKO 
CTaBnHeTCH paCCTOHH~e, 3a AnR CTa4~OHapHWX T04eK. C06w
B~CH~ee OT KOHBeH4~~ 0AHO T~HM conOCTaBnHeTCA nOKu4~OH
BpeMeHHOCT~.	 HaH I<OOPA~HaTa. 

11.	 COKpa~eH~e AB~*y~erocH 3Ta-11. HeT nOHHT~H An~Hbl AB~X(y~ero

nOHa OTHOC~TenbHO nOKOH~ero CH B c.o. CTep~HR OTHOC~Tenb

CA B c.o. HO 3TO~ c.o. 
12.	 OAHopa30BaH C~HxpOH~3a4~H 12. He06xoA~MOCTb MHomeCTBa nepe

4aCOB.	 cwnOK AnH onpeAeneH~H c.o. 
CTa4~OHapHWX T04eK. 

13.	 C.O., B KOTOPO~ BwnonHRIOTcH13. On~pa4~oHHoe onpeAeneH~e c.o. 
cneAcTB~H CTO, HBnHeTCH ~Hep

4~anbHo~. 

14 u npe06pa30BaH~H nOpeH4a  14. COOTBeTCTBYI~~e npe06pa30Ba
OCHOBa CTO. H~H cneAY~T ~3 OCHOBHWX pe

3ynbTaTOB. 
15.	 np~H4~n OTHOC~TenbHOCT~  15. AocTaT04Ho ~MeTb OAHY c.o. 

OCHOBa MeTOAonor~~ np~ no
CTpoeH~~ CTO. • 

16.	 EBKn~AoBa reoMeTp~H. 16. HeT He06xoA~MOCT~ KOHKpeT~3~

pOBaTb reOMeTp~~. 

AononH~TenbHO nepe4~cn~M HeKOTopwe pe3ynbTaiw OKn, KOTopwe 
n~60 He ~MeIOT npHMWX aHanorOB B CTO, n~60 B He~ aHanor~4Hwe 

17. AOKa3aTenbcTBo TeopeM o KooPA~Ha4~~ B c.o. C4eTHoro 4~cna
 

C05WT~~:
 

ai OAHoMepHocTb T-KooPA~Ha4~~ 15.15/.
 
61 3aKoH cnomeH~H T13=T 12 B c.o. c o~O 15~17/, ~HBap~aHT
+ T23 
HOCTb T-KooPA~HaTw Ha MHomeCTBe ~3Mep~~~~x ee nepecwnOK B TaKo~ 

c.o. 15.16/. 
18. CBH3b TpeXMepHOCT~ r-KOOPA~HaTbl c cy~ecTBoBaH~eM Bpa~alO~~X

CH cTa4~OHapHWX T04eK. 
19. nOKa3aH~H 4aCOB, nepeMe~a~~~XCH Me*AY C06WT~HM~ 1 ~ 2, 3aB~

CHT OT xapaKTep~CT~K np04ecca nepeMe~eH~H 166*1. 
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HET JUt flPOEEJIOB B BAWEft Et1EJll10TEKE? 

B~:o~ MolKeTe no.ny•li!Tb no no4Te nepe4Kc.neHHble HKJKe KHHrK, 

ec.nM OHM He 6bJ.nM 3aKa3aHbl paHee. 

A17-B1-75S 

P18-82-117 

A2-82-S68 

AS-82-664 

A3,4-82-704 

A11-83-51 1 

A7-83-644 

A2, 13-83-689 

A13-8'1-63 

AZ-84-366 

A1,2-84-599 

A17-84-8SO 

AlO,ll-84-818 

A4-85-B51 

Tpynw II·He~AYHaponHoro CHMn03HyMa no H36paHHWH 
npo6neMaH cTaTHCTH4eCKOH MexaHHKH. AY6Ha, 1981. 

Tpynw IV coae~aHHR no Hcnonb30DaHHO HOawx ApepHo
~"3H~eCKHx HeTOAOD Anfl peweHHA Hay4HO-TeXHH4eCKHX 

M HapopHOX03RHCTBCHH~X 3apa4. AY6Ha, 1981. 

TPYAW coa~aHHA no HccnepoeaHHRH a o5nacTH 
penRTHo .. cTcKoi\ AACPHOH <IJH3HKH. AY6Ha, 1982. 

Tpy~~ cosewaH~A no KOn~eKTHBHWM MeTOAaM 

ycKopeHHA. AY5Ha, 1982. 

ToYAbl IV llcli<AyHapopHo>1 wKon"' no Hei\rpoHHOH 
<!JH3HKe. AY5Ha, 1982. 

Tpy~~ coae~aHHA no CHCTeMaM H MeTo~aH, 
aHanHTH4CCK,iX Obi'-IHC!1eHHH Ha 381"\ H HX npHMeHeHHIO 

a reopeTH«ecKo>1 ¢«311Ke. AY6Ha, 1982. 

TPYAhl He•..AYHapOAHDl-, wKoilbf-Ce..MHt-'apa no ()H3HKe 

TAll<t'rohiX HOttOB. Anywra, 1983. 

TPYA~ pa6o~ero cose~aHHA no npo6neMaH H3~y~eHHA 
H peTCKlHpoeaHHR rpaeHTaUHOHHWX aonH. AY6Ha, 1983. 

Tpypu X I t'.c,.AyHapopHoro CHMno3HyMa no 
~AepHO~ 3neKTpOHHKe. 6paTHCnasa, 

~PYnrr1nq~K~~- 1G81. 

Tpypw 7 Hel!<AyHapopHoro coeewaHHR no npo6neMaH 
KBaHTOBOH TCOpHH nonA. AnywTa, 1984. 

Tpypw VII Mc,.pyHapaAHaro ceMHHaoa no npo6ne~aM 
¢H3HKH awcoKHX 3Hepr~~- AYEHa, 1984. 

Tpypw W Heli<AyHapopHoro c~Mna3HyMa no H36paHHWM 
npo6nCMaH CTaTHCTH~eCKOH MeXaHHKH. Jly5Ha,1984. 

/2 TOMa/ 

TpyAW V Hell<pyHapoAHOro coae~aHHR no npo-
6ncHaM MaTeMaTH4CCKOrO MOACnHpOBaHHA, npo
rpaMHHpOBaHMO M MaTeHaTH4CCKHM HCTOAaM pewe
HMR ~M3M4eCKMX 3aAa~. AY6Ha, 1983 

Tpypw IX Bceco~3Haro coae~aHHR no ycKOPHTenRM 
3apRll<eHHWX ~aCTH~. AY6Ha, 1984 /2 TOMa/ 

TpyAw Heli<AYHapaAHOH WKanw no crpyKType 
RApa, Anywra, 1985. 
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3aK&3Y Ha yno~HyTble KHHrH MOrYT OYTb.HanpasneHY no anpecy: 
101000 MocKBa, rnaano4TaMT, n/R 79 

H3~&TenbCKHH OTnen Q6~enHHeHHOro HHCTHTYT3 RnepHbiX HCCnenoB3HH~ 

HHKoneHKo B.r. P4-86-SI 
AHaJIH3 TIOCTpOeHHH KHHeMaTHKH nepeCb!JlOK 

B paMKax onepau;HoHno:H KHHeMaTHKH nepecbJJIOK (OKTI), nony
qeH aHanor npeo6pa30BaHHH J1opeHu;a, CBH3biBaiOIIUfH KOOp,IJ;HHaTbl co-
6biTHH, H3MepfleMbJe ,D;BYMH t.JaCaMH C TIOMO~b!O 3JleKTpOMarHHTHbiX CHr 
HaJIOB ( t.JaCbl H CHrHaJlbl neper-te~aiOTCH TIO O,IJ;HOH npOH3BOJ1bHOH Tpa ... 
eKTOpHH). PaccMaTPHBaeMbte nocTynaTbi, onpe,n;enmo~He apa~e

tme TOt.IeK, CBH3aHb1 C TpeXMepHOCTbiO r-KOOp,IJ;HHaiJ;HH. 1lOJIOJKeHHb1e 
B OCHOBY OKTI TIOHHTHH, TIPHHll;HTib1 ee YTBepJKp;eHHH aHaJIH3HPYIOTCH 
H conocTaBJIHIOTCH c aHanoraMH a CTO. 

Pa6oTa BbiTIOJIHeHa B J1a6opaTOPHH HeHTpOHHOH !IJH3HKH omm. 

Coo6WeHHe 06be,llHHeHHoro HHCTHTyTa JIJ].epHbiX HCCJ1e)J.oBaHHi.i. ).ly6Ha 1986 

1lepeaop; 0. C. BHHOrpap;OBO}i 

Nikolenko V.G. P4-86-51 
Analysis of Signal Sending Kinematics Construction 

Within the operational kinematics of signal sending 
(OKS) an analogue of Lorentz transformation has been obtained 
that binds the event coordinates measured with two pairs of 
clocks by means of electromagnetic signals (clocks and sig
nals are displaced along the same arbitrary trajectory). The 
three-dimensionality of r-coordination is derived from postu
lates defining the rotation of points. The OKS conceptions, 
principles, statements are analysed and compared with the 
analogues of special relativity (STR). 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 
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