
B.C.BaparneHKOB 

COOfilllBHMR 
OtibBAMHBHHOrO 

MHCTMTYT8 
RABPHbiX 

MCCIBAOB8HMM 

AYfiHa 

::;fv- go 
P2 - 13029 

OPHqHHHOCTb B CBEPXCBETOBMX OPOUECCAX 

1980 



OcHOBHaH TPYAHOCTb, c KOTopo~ cTanKHBaeTcH B HaCTOH~ee Bpe­
Mfl TeOpHH CBepXCBeTOBbiX 4aCTH~ - TaXHOHOB, :no - npo6neMa npH-
4HHHOCTH, B npo~eccax, npoTeKa~~Hx co cKopocTHMH, 6onbWHMH 
CKOpOCTH CBeTa, BpeMeHHO~ nOPHAOK C06~TH~ OKa3~BaeTCH 3aBHCH­
~HM OT B~6opa CHCTeM~ KOOPAHHaT, KOrAa npOTHBOnOCTaBneHHe 
npownoro H 6YAY~ero npHo6peTaeT TaKo~ ~e OTHOCHTenbH~~. ycnoB­
H~~ CM~cn, 3aBHCH~H~ OT T04KH 3peHHH, KaK npOTHBOnOCTaBneHHe 
npaBoro H neBoro B Hawe~ o6~4HO~ MaKpocKonH4ecKo~ npaKTHKe. 

EcnH 6~ MO~Ho 6~no nonHOCTb~ H30nHpoBaTb npo~ecc co cBepx­
cBeTOB~MH 4aCTH~aMH OT OKpy~a~~e~ MaKpOCKOnH4eCKO~ 06CTaHOBKH, 
TO caMa no ce6e TaKaH B03MO~HOCTb e~e He HBnHnacb 6~ $H3H4ec­
KH 6eCCM~cneHHO~, H, KaK 3TO nOKa3aHO MHOrHMH aBTOpaMH 
/eM. o6aop~ l l,:? l, 1, npH ycnoBHH aaMeHbl 1.1acTH~ aHTH4aCTH~aMH c o6-

paTH~MH HanpaBJleHHHMH CKOpOCTe~ /TaK Ha3~Bae~~ npHH~Hn pe­
HHTepnpeTa~HH/, He npHBOAHna 6~ HH K KaKHM napaAOKCaM * , no­
CKOnbKy, OAHaKO, TaKaH H30nH~HH HeB03MO~Ha, TO 6narOAapH co­
CeACTBy AOCBeTOBbiX co6~TH~, KOTOPble MOryT cny~HTb HHAHKaTOPOM 
HanpaBneHHfl BpeMeHHO~ CTpen~, B03HHKaeT HHBapHaHTHafl /yCT0~-
4HBafl/ 11 BpeMeHHafl nonflpH3a~Hfl 11 nOTOKa C06~TH~ H CBfl3aHH~e C He~ 
aKayaanbH~e 3$$eKT~ 131 , 

HeAaBHO PeKaMH, neB~HH4eM H 3HHHO 6~no ycTaHOBneHO HeO~H­

AaHHOe CBO~CTBO CBepXCBeTOB~X npo~eCCOB, KOTOpoe, no MHeHH~ 
3THX $H3HKOB, nOnHOCTb~ yCTpaHfleT BCe TPYAHOCTH C MaKpOCKOnH-
4eCKOH npH4HHHOCTb~ 14-7!, 0Ka3anOCb, 4TO TaK KaK MaKpOCKOnH-
4eCKHe aKayaanbHble 3$$eKTbl AOn~H~ conpOBO~AaTbCfl HapyweHHeM 
3aKOHa COXpaHeHHfl 3HeprHH H HMnynbCa, TO B3aHMOAe~CTBHfl TaXf' )­
HOB, KOTOpble AOn~Hbl 6binH 6~ npHBeCTH K aKay3anbH~M flBneHHflM . 
CTaHOBflTCfl aanpe~eHH~MH. 0HH npOCTO He OCy~eCTBnfl~TCfl, ~ ~a­

KpOCKOnH4eCKH~ 06beKT BeAeT ce6fl no OTHOWeH~~ K TaXHOHY KaK 
a6con~THO npoapa4HOe Teno. 

*HanoMH~M, 4TO aHanorH4HOe npeo6paaoBaH~e aaMeH~ 4aCTH~~ 
aHTH4aCTH~e~ HCnonb3yeTCfl B TeOp~~ 3neMeHTapH~X 4aCTH~ Anfl TOrO, 
4T06~ Bee npo~ecc~ ocTaBanHcb HeHaMeHH~M~ np~ aepKanbHOM OTpa­
~eHHH npocTpaHCTBeHH~X KOOPAHHaT /TaK Ha3~BaeMafl CP-HHBapHaHT­
HOCTb/. CoceACTBO MaKpocKonH4eCKHX flBneHH~ 3AeCb He MewaeT, 
TaK KaK BCe 3TH flBneH~fl He ~3MeHfl~TCfl np~ 11 nepecTaHOBKe11 npa­
BOrO H neBoro. 



C AaHH~M OfiDeKTOM MOryT B3a~MOAeHCTBOBaTb TOflbKO Te TaX~o­
H~, ~MnynbC KOTOp~X YAOBfleTBOpHeT HeKOTOpOMy KHHeMaT~4eCKOMy 
COOTHOWeH~~, 3aB~CH~eMy OT Mace TaX~OHa ~ paCCMaTp~saeMoro 
ofiDeKTa, a TaKme OT CKOpOCT~ ~X AB~meH~H no OTHOWeH~~ K ~c­
T04H~Ky TaX~OHOB. TaKHe TaX~OH~, Ka3aflOCb fibl, MOryT y4aCTBO­
BaTb 8 MaKpOCKOn~4eCKHX npo~eccax ~ nepeHOC~Tb ~H$OpMa~~~ 

6~cTpee cseTa. 
0AHaKO npH 3TOM CHOBa B03H~Ka~T npOT~Bope4~H. nocKOflbKy 

Macca Tena ~ Mace~ ero 4acTeH pa3n~4Hbl, K~HeMaT~4ecKoe ycno­
s~e, 3anpe~a~ee aKay3anbH~e B3a~MOAeHCTB~H c 3T~M TenoM KaK 
~en~M, soo6~e rosopH, He 3anpe~aeT TaK~x B3aHMOAeHCTB~H c ero 
4aCTHM~, ~ HaofiopOT. 3TO 03Ha4aeT, 4TO peanbHOe $~3~4eCKOe 
HBfleHHe AOfl>KHO 3aB~CeTb OT TOrO, KaK~M cnocofiOM Mbl MbiCfl~M pa3-
Aefl~Tb Teno Ha 4acT~ /ecn~ TOnbKO He npeAnonaraTb, 4TO n~oH 
MaKpOCKOn~4eCK~H 06DeKT, He3aB~C~MO OT ero CTpyKTYPbl ~ pa3Me­
pos, o6naAaeT YA~B~TeflbHbiM CBOHCTBOM B3a~MOAeHCTBOBaTb C Tax~o­
HOM cpa3y BCeM~ CBO~M~ T04KaM~/. 

B3a~MOAeHcTs~e Tax~oHa c MaKpocKon~4eCK~M TenoM /T.e. $~K­
c~pyeMbiH Ha6n~AaTeneM $aKT Henpo3pa4HOCT~ 3Toro Tena/ oKa3biBa­
eTCH 3aB~CH~~M He TOflbKO OT CBOHCTB Tena ~ CBOHCTB TaX~OHa, 
HO ~ OT napaMeTpOB ~CT04H~Ka TaX~OHa, T.e. $aKT~4eCK~ - OT 
~CTOp~~ HBfleH~H. 

6 K~HeMaT~4eCKOM COOTHOWeH~~. 3anpe~a~~eM aKay3anbHble 3$­
$eKT~, CKOPOCT~ B3a~MOAeHCTBy~~~X MemAy COfiOH Tena ~ TaX~OHa 

OTC4~T~Ba~TCH He no OTHOWeH~~ K Hafin~AaTen~ /He B np0~3BOflb­
HOH C~CTeMe KOOPA~HaT/, a OTHOC~TeflbHO ~CT04H~Ka TaX~OHOB, 

0 KOTOpOM Hafin~AaTeflb, 803MOmHO, H~4ero He 3HaeT; n03TOMy MO­
meT cny4~TbCH TaK, 4TO ~3 ABYX COBepweHHO Hepa3n~4~M~X MemAy 
COfiOH ny4KOB TaX~OHOB OA~H fiyAeT B3a~MOAeHCTBOBaTb C BblfipaHH~M 
MaKpOCKOn~4eCK~M TeflOM, a BTOPOH, ~cny~eHHbiH, 8 0Tfl~4~e OT 
nepsoro, ~Ha4e AB~my~~MCH ~CT04H~KOM, npOHAeT 6e3 B3a~MOAeH­
CTB~H. AflH Hafin~AaTenH 3TO fiyAeT, no-cy~eCTBy, 6ecnp~4~HHbiM 

HBfleH~eM. 

C MeTOAOflOr~4eCKOH T04K~ 3peH~H cosepweHHO HeyAOBfleTBOp~­
TeflbH~M npeAcTaBnHeTCH yme caMo npeAnonomeH~e o cy~ecTsoeaH~~ 

MaTep~anbHbiX OfiDeKTOB, nepeceKa~~XCH 8 npOCTpaHCTBe 1-1 8 TO 
me speMH np~H~~nHaflbHO He B3aHMOAeHCTBY~~X MemAY COfiOH. 

3aMe4aTenbH~H pe3yflbTaT, nony4eHH~H PeKaM~ C COTPYAHHKaM~, 
$aKT~4eCK~ npeACTaBnHeT COfiOH AOKa3aTeflbCTBO TOro, 4TO 8 MaKpo­
CKOnH4eCK~X ofinaCTRX npocrpaHCTBa ~ speMeH~ He MOmeT fi~Tb 

H~KaK~x csepxcseTos~x npo~eccos, raK KaK ~Ha4e HapywaeTCH npHH­
~~n np~4~HHOCT~, a 3Hepr~H ~ ~MnynbC B3a~MOAeHCTBy~HX T.en He 
coxpaHH~TCH. nocne OTKP~T~H np~H~~na pe~HTepnpeTa~~~ 3To, no­
manyH, - Ha~6onee samH~H pe3ynbTaT a reop~~ Tax~oHos. 
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HeKoTOpble aBTOpbl BbiCKa3~sa~T npeAnonomeH~e, 4TO TPYAHOCT~ 
C MaKpOCKOn~4eCKOH np~4~HHOCTb~ csepXCBeTOB~X B3aHMOAeHCTBHH 
YAaeTCH ycTpaH~Tb nepeXOAOM K TeOp~~. B KOTOPOH CKOPOCTb cse­
Ta C, ~CnOflb3yeMaH 8 $OpMynax ~3BeCTHOH HaM TeOp~~ OTHOCHTenb­
HOCT~, 3aMeH~TCH Ha KaKy~-TO 6onbWy~ CKOPOCTb C lS I . C 3TOH T04-
K~ 3peH~H aKay3anbHble csepxcseTos~e 3$$eKT~ HBnH~TCH n~wb spe­
MeHH~M~, Kamy~~M~CH, nOAOfiHO $~KTHBH~M aKay3aflbH~M 3$$eKTaM, 
KOTOp~e nOHB~fl~Cb fibl, Hanp~Mep, 8 csepX3BYKOBOH rHAPOA~HaM~Ke, 

ecn~ 6~ .Ha KaKOM-TO 3Tane pa3B~T~H HayK~ CKOpOCTb 3ByKa fi~na 
caMOH 60flbWOH ~3BeCTHOH HaM CKOPOCTb~ nepeAa4~ c~rHanoe. Henb-
3H, OAHaKO, 3a6~BaTb 0 TOM, 4TO KOHCTaHTa C BXOAHT 8 COOTHO­
weHHH TeOp~~ OTHOCHTeflbHOCT~ /E=mc 2 ~ APYr~e/ ~MeHHO KaK YH~­
sepcanbHaH MaKC~MaflbHaH CKOPOCTb, a He KaK npOCTO CKOpOCTb 
Ka·Koro-To KOHKpeTHOro $~3~4ecKoro npollecca. B 3TOM - np~Hll~n~­

anbHOe 0Tfl~4~e $YHAaMeHTaflbHOH nOCTOHHHOH OT scex APYr~X CKO­
pOCTeH. 

E~e OAHa non~TKa ycTpaHHTb TPYAHOCT~ c np~4~HHOCTb~ a Ta­
x~oHHbiX npo~eccax ocHosaHa Ha npeAnonomeH~~ o cy~ecTeoeaH~~ 

HeKOTOPOH np~HL\~n~anbHO B~AeneHHOH C~CTeM~ KOOPA~HaT, CKOpOCTb 
KOTOpOH OTHOC~TeflbHO Hafin~AaTenH ~rpaeT pOflb 11M~posoro BeKTO­
pa''. C nOMO~b~ 3TOrO BeKTOpa MOmHO nocTpO~T b BblpameH~H AflH 
sepOHTHOCTeH B3a~MOAeHCTB~H 4aCT~L\, penHT~B~CTCK~ ~HBap~aHTH~e 

no $QpMe ~ o6pa~a~~~ecH a HYflb AflH aKay3anbH~x npol\eccos. Ta­
KaH 803MOmHOCT b o6cy>KAanac b A .11. 6nox~HL\eBbiM ~ r .11. KonepOBbiM 
np~ aHafl~3e yCflOB~H np~4~HHOCT~ 8 Teop~HX nOflH C KBaHTOBaHHbiM 
npOCTpaHCTBOM-speMeHeM ~ C HeflOKaflbHbiM /M~KPOCKOn~4eCK~ CBepx­
CBeTOB~M/ B3a~MOAeHcTs~eM 1 9 -111 . B pa6oTax B.n.nepenen~~~ 3Ta 
~AeH ~cnOflb3yeTCH 8 np~MeHeH~~ K MaKpOCKOn~4eCK~M TaX~OHH~M 
npOL\eccaM 112 ·131 , np~4eM a Ka4eCTBe BbiAeneHHOH paccMaTp~saeTCH 
c~cTeMa OTC4eTa /a KamAOH T04Ke ceoH/, a KOTOPOH ~30TponHo 
pen~KTOBoe Tennosoe ~3ny4eH~e. 

noHHTHO, 4TO r~nOTe3a 0 np~HL\~n~aflbHO BbiAefleHHOH C~CTeMe 
KOOPA~HaT 03Ha4aeT OTKa3 OT np~HL\~na penHT~B~CTCKOH ~HBap~aHT­

HOCT~ HBneH~H np~pOAbl. {J,ocTaT04HbiX OCHOBaH~H AflH 3TOro 8 Ha­
CTOH~ee epeMH HeT. noKa 3TO - 4~CTO nor~4eCKaH 803MOmHOCTb, 
oco6eHHO ecn~ y4eCTb, 4TO BceneHHaH MomeT npeAcTaenHTb cofioH 
cnomHy~ c~cTeMy "napannenbHO cy~ecTsy~~~x" ~ "enomeHHbiX APYr 
8 APY ra'', 3aMKHYTb1X ~ nony3aMKHYTb1X M~pOB, 8 KamAOM ~3 KOTO­
PbiX MOmHO BblfipaTb CBO~ COfiCTBeHHy~ BbiAeneHHy~ C~CTeMy KOOPA~­
HaT / 14,15/ . 

0A~H ~3 OCHOBHbiX BbiBOAOB, BbiTeKa~~X .~3 TeOpeT~4eCKOro 
~3y4eH~H r~nOTe3~ cy~eCTBOBaH~H TaX~OHOB /a 3TOMY nOCBH~eHO 
yme HeCKOflbKO COTeH CTaTeH B $~3~4eCK~X ~ $~fl0CO$CK~X mypHa­
nax/, COCTO~T 8 HeOfiXOA~MOCT~ 6onee W~POKOrO nOH~MaH~H np~4~H­
HOCT~. Ecn~ Mbl AOnycKaeM cy~eCTBOBaH~e 8 np~pOAe CKOpOCTeH 

3 



CHrHanoa, 6onbWHX CKOPOCTH CBeTa, TO AOnmH~ TaKme AOnyCTHTb 
HanH4He npo~eCCOB C He~HKCHpOBaHH~M, HeHHBapHaHTH~M Hanpaane­
HHeM npo~ecca pa3BHTHR, KOrAa RBneHHe MO~eT B~CTynaTb H KaK 
npH4HHa H KaK cneACTBHe B 3aBHCHMOCTH OT KOHKpeTHOH 3KCnepH­
MeHTanbHOH CHTya~HH. 06 onpeAeneHHOM cneAOBaHHH co6~THH BO 
BpeMeHH H 11 3ana3A~Bal0111eH npH4HHHOCTH 11 B 3TOM cny4ae MOmHO ro­
BOpHTb nHWb B KaKOH-TO ~HKCHpOBaHHOH CHCTeMe OTC4eTa. 3TH 
xapaKTepHCTHKH ~H3H4eCKoro npo~ecca npHo6peTaiOT TaKoH me OT­
HOCHTenbH~H, penRTHBHCTCKHH C~Cn, KaK H pa3Mepbl npOCTpaHCT­
BeHHOH o6nacTH peanH3a~HH npo~ecca H ero AnHTenbHOCTb. 

CyllleCTBeHHo, 4TO npH4HHHOCTb coxpaHReT npH 3TOM OCHOBHOH 
npHCYIIIHH eH npH3HaK - 06DeKTHBHYIO HH~OpMa~HOHHyiO CBR3b co6~­
THH, HX B3aHMHOe BnHRHHe, B03AeHCTBHe OAHOro Ha APYroe. 

YcnoaHR, o6ecne4HBaiOIIIHe TaKyiO npH4HHHOCTb, oeanH3yiOTCR 
-17 -27 

a ynbTpaMan~x MacwTa6ax Ax < 10 eM, At < 10 c, rAe apeMeH-
HOH nOPRAOK co6~THH CTaHOBHTCR HeOAH03Ha4H~M H yTpa4HBaeT 
CM~cn npOTHaonocTaaneHHR npownoro H 6YAYIIIero. 

B HacTORIIIee apeMR HeT HHKaKHX MeTOAonorH4ecKHX HnH 11 4HCTO 
~H3H4eCKHX11 3anpeTOB y4aCTHIO TaXHOHOB B npOI..IeCcax, npoTeKaiOIIIHX 
Ha ypOBHe TaKHX MaCWTa60B. 0AHaKO OCTaeTCR HeRCHbiM, KaKHM o6-
pa30M B COBpeMeHHOH TeOpHH MOmHO YCTaHOBHTb 11 aBTOMaTH4eCKHH 
3anpeT11 nORBneHHIO TaXHOHOB B o6naCTH 60nbWHX npOCTpaHCTBeHHO­
apeMeHH~X HHTepaanoa, ecnH TOnbKO He npeAnonaraTb, 4TO Ta­
XHOH~ - HCKni04HTenbHO KOOOTKOmHBYIIIHe 4aCTH~~ C C06CTBeHH~M 

-27 
apeMeHeM mH3HH r 0 'S_ 10 c. B oTnH4He OT o6bi4HbiX, AOCBeToa~x 
4aCTH~, BpeMR mH3HH KOTOPbiX HeOrpaHH4eHHO B03pacTaeT npH yae­
nH4eHHH HX 3HeprHH, Ha6niOAaeMOe BpeMR mH3HH TaXHOHOB yMeHb­
waeTCR C pOCTOM 3HeprHH H BenHKO nHWb a6nH3H CBeTOBOrO 6apbe­
pa, AOCTHmeHHIO KOTOpOrO, KaK H B cny4ae AOCBeTOBbiX 4aCTH~, 
npenRTCTByeT pe3KOe yaenH4eHHe Mace~ TaXHOHOB*. 

CneAyeT BMecTe c TeM 3aMeTHTb, 4TO Aame npH ycnoaHH CTporoH 
noKam13a~HH caepxcaeToa~x 3~~eKTOB a o4eHb ManbiX o6nacTRX 
npOCTpaHCTBa-apeMeHH rHnOTe3a 0 CyllleCTBOBaHHH TaXHOHOB npeACKa-
3~BaeT 'RaneHHR, KOTOp~e XOTR H Henb3R C4HTaTb ~H3H4eCKH 6ec­
CM~cneHH~MH, HO, TeM He MeHee, C T04KH 3peHHR 06111enpHHRT~X 
npeACTaaneHHH OHH BblrnRART BeCbMa YAHBHTenbHbiMH. HanpHMep, 
4HCnO y4aCTBYIOIIIHX B npo~ecce TaXHOHOB OKa3~1BaeTCR HeonpeAeneH-

* Ha6niOAaeMble apeMR mH3HH H Mace~ TaXHOHa r = r 0 y, , m=m0y , rAe 
penRTHBHCTCKHH ~aKTOp y= (v 2(c2-lf :: c / V-+0, ecnH CKOpOCT b Ta­
XHOHa V HaMHOrO np~BOCXOAHT CKOpOCTb CBeTa C . AnR AOCBeTOB~X 
4aCTH~ y= (l-V 2/c ~- . no Mepe npH6nHmeHHR K CBeTOBOMy 6apbepy 
aKay3anbH~e B3aHMOAeHCTBHR TaXHOHOB CTdHOBRTCR ace 6onee no­
XOmHMH Ha B3aHMOAeHCTBHR, nepeAaBae~e CO CKOpOCTbiO CBeTa, 
H HX 04eHb TPYAHO OTnH4HTb. 
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3aBHCHMOCTb 4HCna 4aCTH~ OT CHCTeMbl OTC4eTa. 8 CHCTeMe 

KOOP~HHaT A ABHmYIIIHHCR BO BHeWHeM none /HnH nOA Ae~CTBHeM 
APYrHx 4aCTH1..1/ TaXHOH H3MeHReT HanpaaneHHe caoero ABH>KeHHR 
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B T04Kax 1 H 2. 8 CHCTeMe KOOPAHHaT 6, ABHmyllleHCfl OTHOCHTenb­
HO CHCTeMbl A /c 06bi4HOH, AOCBeTOBOH CKOpOCTbiO/, MOMeHT Bpe­
MeHH t'2 < t'1 , H aecb npo~ecc a~rnRAHT KaK pomAeHHe napbl Ta­
XHOH + aHTHTaXHOH B T04Ke 2: nocneAYIOIIIaR aHHHrHnR~HR OAHOrO 
H3 KOMnOHeHTOB 3TOH nap~ B T04Ke H ABHmeHHe BTOpOro KOMnOHeHTa 
8 MOMeHT t 0 B CHCTeMe OTC4eTa 6 fiYAYT Ha6niOAaTbCR cpa3y TPH 
caepxcaeTOBbiX 4aCTHI..Ibl. 

HbiM, H H3MeHReTCR B 3aBHCHMOCTH OT Bb16opa CHCTeMbl KOOPAHHaT. 
3TO BHAHO, B 4aCTHOCTH, H3 pucyHKa, rAe OAHO H TO me RBneHHe 
C T04KH 3peHHR HenOABHmHoro Ha6niOAaTenR A npeACTaBnReT C060H 
ABHmeHHe eAHHCTBeHHOH CBepXCBeTOBOH 4aCTHI..I~, a C T04KH 3peHHR 
ABHmy111erocR Ha6niOAaTenR 6 - B3aHMOAeHCTBHe cpa3y Tpex pa3-
nH 4Hb1X 4aCTH~ I 16! . 

CKOpOCTb ABHmeHHR CHCTeM~ KOOPAHHaT 6 MOmeT 6~Tb Bbl6paHa 
TaKOH, 4TO He TOnbKO KHHeTH4eCKaR, HO H nonHaR 3HeprHR Ta­
XHOHa o6paTHTCR B Hynb. npH 3TOM COmMeTCR B T04Ky HHTepaan 
apeMeHH t, B Te4eHHe KOTOporo AaHHbiH TaXHOH CyllleCTByeT /Ha6niO­
AaeTCR/ B CHCTeMe 6. EcnH B CHCTeMe A TaXHOH MOmHO Ha6niOAaTb 
B n1060H MOMeHT BpeMeHH(At-+ ~),TO B ABHmyllleHCR CHCTeMe KOOp­
AHHaT 3TOT TaXHOH CyllleCTByeT TOnbKO B OAHH eAHHCTBeHH~H MO­
MeHT apeMeHH t, a B OCTanbHOe BpeMR ero Henb3R OfiHapymHTb HH 
a OAHOH T04Ke npocTpaHcTaa. 

MomeT cny4HTbCR TaK, 4TO HaXOARIIIHHCR a a6coniOTHO nycTOM 
npOCTpaHCTBe Ha6niOAaTenb, Ha4aB ABHraTbCR, 06HapymHT, 4TO 
npocTpaHCTBO aoKpyr Hero BAPYr oKa3~aaeTCR 3anonHeHH~M 6onb-
WHM 4HCnOM TaXHOHOB. . 

Henb3R He npH3HaTb,4TO 3TO - 3Ha4HTenbHO 6onee YAHBHTenbH~E 

RBneHHR, 4eM "npOCTOe 11 penRTHBHCTCKOe cmaTHe H paCTRmeHHe npo­
CTpaHCTBeHHO-BpeMeHHbiX HHTepaanOB, C KOTOpbiM Mbl BCTpe4aeMCR 
B ~H3HKe AOCBeTOB~X 4aCTH~. 
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BMeCTe C TeM He cneAyeT ynycKaTb ~3 B~AY, 4TO B OCHOBe Bcex 
o6cylKAeH~i1 npo6neMbl Tax~oHoe e HacTo~~ee epeM~ nelK~T npeAnono­
lKeH~e o TOM, 4TO xapaKTep~cT~K~ ceepxceeTOBbiX 4aCT~~ npeo6pa-
3yi0Tc~ np~ nepeXOAe OT OAHOi1 C~CTeMbl KOOPA~HaT K APyroi1 no 
3aKOHaM, aHanor~4HbiM TeM, 4TO cnpaBeAfl~Bbl Afl~ AOCBeTOBbiX 4ac­
T~~. Teop~~ OTHOC~TeflbHOCT~ Afl~ TaX~OHOB CTPO~TC~ Ha OCHOBe 
~3eecTHbiX HaM ¢opMyn nopeH~a. B 3TOM cocTo~T cyTb coepeMeHHoi1 
pean~3a~~~ r~noTe3bl TaX~OHOB. 04eB~AHO, 4TO 3TO - TOflbKO OAHa 
~3 B03MOlKHOCTei1, nOCKOflbKy ylKe B AOCBeTOBOi1 o6naCT~ npeo6pa- ' 
30BaH~~. CB~3b1Ba~~e AB~~y~~ec~ C~CTeMbl KOOPA~HaT, ~MeiOT co­
eepweHHO pa3n~4Hbli1 B~A An~ 6biCTPbiX, pen~T~B~CTCK~X ~ An~ 04eHb 
MeAneHHbiX, H~3K03HepreT~4eCK~X 4aCT~~: K nocneAHHM np~MeH~Mbl 

COOTHOWeH~~ ran~ne~, a Afl~ 6biCTpbiX 4aCT~~ Heo6XOA~MO o6~3a­
TenbHO ~cnonb3oeaTb <PopMynbl nopeH~a. Boo6ute roeop~, Henb3~ 
~CKfli04~Tb TOro, 4TO 3a CBeTOBbiM 6apbepOM npOCTpaHCTBeHHo-epe­
MeHHble COOTHOWeH~~ np~o6peTyT KaKoi1-TO KHOi1 BKA /ecnOMH~M, 
Hanp~Mep, KaK~e CflOlKHble TpaHCMyTa~~~ npeTepneBaiOT KOOPA~HaTbl X 

~ t e APYrOM npeAenbHOM cny4ae - np~ nepexoAe 4epe3 c<Pepy Weap~­

w~nbAa, BHYTP~ 11 4epHoi1 Ab1Pb1 11
/. AanbHei1wee pa3B~T~e 3AeCb 3a­

e~c~T OT 3Kcnep~MeHTa. 
B nocneAH~e rOAbl KaK B Hawei1 CTpaHe, TaK ~ 3a py6elKOM Bbl­

nonHeHO HeCKOnbKO HOBbiX onbiTOB no no~cKy ceepxceeTOBbiX ~eneH~i1 

/eM., Hanp~Mep, pa6oTy 1171!,rAe MOlKHO Ha~T~ AanbHei1wyiO 6~6n~o­
rpa$~10/. K colKaneH~IO, ace 3T~ 3Kcnep~MeHTbl oKa3an~cb noKa 6e3-
pe3ynbTaTHbiM~, 
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