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(0 1975 06l>eOUHeHHbiU UHCIIIU"'Y"' JIOepHbiX UCCAe006QHUU Jly6Ha 

llocne Toro xax 6:wn Hane'laTaH o63op /I/ pa3JIH'IH:wx 

TCOpCTB'ICCXBX B 3KCDCPBMCHTaJihH:WX aCDCKTOB rBDOTC3:W 

o caepxcaeToa:wx qacTnax - TaxaoHax, B Jla6opaTopmo 

DpBWJIO 60JihWOe 'IBCJIO DBCCM, aBTOp:W KOTOp:WX yi<a3:WBaJOT 

Ha HCKOTOp:We KalKYUUICCJI HJIB peaJihH:We DpOTBBOpC'IBJI B 

TPYAHOCTB ~B3B'Iecxoro a o6~eMeTo;~,onoraqecxoro, npaH­

U:RDBaJihHoro xapai<Tepa, K KOTOp:WM DPBBO;J.BT 3Ta rBDOTC3a. 

Oco6eHHo 6onhmoi BHTepec B:W3Bana npo6neMa npB'IBHHOCTB: 

B03MO)I(JIOCTh 6onee 06UUIX ~OPMYJIBPOBOK DpB'IBHHOCTB, 

ee CBJI3h C T ·BHBapBaHTHOCThJO, BODpOC 0 TOM, CJIC;J.YCT JIB 

B006~e Tpe60BaTh B:WDOJIHCHBJI DPBHU:BDa DPB'IBHHOCTB B 

MBkpOCKODB'ICCKBX 06JiaCTJIX DpOCTpaHC";.oa • BpCMCHB B 
T.;J,. 

PaCCMOTPBM 3TH BODpOC:W DO;J.p06Hee. 

1. IlapaC>oKc~>r •eopuu ceepxcee•oe~>ax 'lac•ull 

HTax, HacxoJihxo o6.113aTeJihH:WM JIBJIJJeTcJI OABH B3 oc­

HOBH:WX DOCTyJiaTOB COBpeMCHHOi TCOpBB OTHOCBTCJihHOCTB­

DOJIOlKCHBe 0 TOM, 'ITO CI<OpOCTh CBeTa B BaxyyMe DpC;J.CTaB· 

JIJICT C06oi MaKCBMaJihHYJO CkOpOCTh ;J.BB)I(CHBJI ~B3H'ICCKBX 
TCJI? )J.pyrBMB CJIOBaMB, ;J.CiCTBBTCJihHO JIB MOlKHO C DOJIHOi 

yaepeHHOCThW YTBCp)I(;J.aTh, 'ITO CBCpXCBCTOB:We CBrHaJIW 

HCB36ClKHO ;J.OJDKH:W DpBBO;J.BTh K DpOTBBOpC'IBB:WM, ~B3B'IC· 
CKB 6eCCM:WCJit'HH:WM CJIC.D.CTBBJIM, BJIB BCC lKC MOlKHO yi<a· 

3aTh KaKBC-TO YCJIOBBJI, DpB KOTOp:wx B DpBpo;~,e, B DpBH· 

U:BDC, MOrJIB 6bl OCymCCTBJIJIThCJI B3aHMO;J.CiCTBBJI B Cy· 

~CCTBOBaTh Te.na CO CBCpXCBCTOBDIMB CkOpOCTJIMB? 
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fipH 3TOM, KOHe'IHO, B03HHK&eT BOnpoc 0 TOM, 'ITO 
cneAyeT ua3wBaTJ. " ciiH3H'IecxH oeccuwcneuuwu". CooTuo­
meuHe Hnu npo~ecc, xoTopwe ueso3MO>IQIW B xpyre npHB.w'l­
uwx AJIJI HaC JIBneHHi, MOryT OK&3&TbCJI peanH3YIOIQHMHCJI 
B oonacTH APYrHx JIBneHHi: xsauTosaJI ciiH3HKa, uanpHuep, 
}')ICe He pa3 AeMOHCTpHpOsaJia OTHOCHTeJibHWH xapaKTep He­
KOTOpWX H&WHX npeACT&BneHHi 0 ciiH3H'IeCKH B03MO)I(]IOM H 
ueB03MO)I(IIOM. Mw 6yAeM C'IHT&Tb ciiH3H'IecKH oeccuwcneu­
uwuH Te CJieACTBHJI TeOpHH, KOTOpWe DpOTHBOpe'I&T H3BeCT­

HWM ciiYHAaMeHTaJibHWM 3axouau npHpOAW B oonacTH, rAe 
3TH 3axouw xopomo npoBepeuw. 

)J;onroe BpeuJI ocTasanocb oomenpHHJITwu, 'ITO Hueuuo 
K T&KHM O'leBUAHO npOTHBOpe'IHBWM CJieACTBHJIM H npHBOAHT 
npeAnOJIO)I(eHHe 0 CBepXCBeTOBWX CKOpOCTJIX CHrH&JIOB, no­
CKOJibKY npH 3TOM CT&HOBJITCJI MHHMWMH M&CC&, BpeMJI )1(]13HH 
'I&CT~ H MHOrHe APYrHe ciiH3H'IeCKH H&OnJOAaeuwe BeJIH'IHHW, 
a KHHeTH'IecxaJI 3ueprHJI Tena, ABH)I(ymerocJI co csepxcseTo­

soi CKOpOCTbiO, - BenH'IHHa, nOJIO)I(HTeJibH&JI no C&MOMY 
cseouy cuwcny, - MO)I(eT OWTb CAenaua oTp~aTenLuoi 

npoCTWM npeo6pa30B&HHeM CHCTeMW KOOPAHH&T. /llOAPOO­
uee cu. o63opw /1,2 I I· 3TH pe3yJILTaTw 6wnuH3BeCTHW 
e~e llyaHKape H oTueqanucb A. 3iumTeiuou B ero nepBoi 
paOOTe no TeOpHH OTHOCHTenhHOCTH. 

0AU&KO TPYAHOCTH C MHHMWMH BenH'IHH&MH YCTp&HJIIOT­
CJI, ecnu AOnyCTHTb, 'ITO AOCBeTOBWe H CBepXCBeTOBWe 'I&C­
T~W npeACT&BnJIIOT COOOH cymeCTBeHHO pa3nH'IHWe THDW 
'I&CTH~, KOTOpWe Henh3JI nepeseCTH OAHU B Apyroi nyTeM 
nOCTeneuuoro H3MeHeHHJI HX CKOpOCTH. COOTHOWeHHJI cne­
~anbHOH TeOpHH OTHOCHTenbHOCTH B 3TOM CJiyqae MOryT 
owTb ccllopuynuposauw T&KHM o6pa30M, 'ITO oonacTH AO- H 

csepxcseToswx cxopocTei OYAYT BXOAUTb B TeopHro cosep­
meuuo CHMMeTpH'IHO H B Ka)I(AOH H3 3THX OOJI&CTei M&CCW, 
speueua )I(H3HH H see APYrHe uenocpeACTseuuo H3uepJieuwe 
B 3KcnepHueuTe ciiH3H'IecKHe xapaxTepHCTHKH 'I&CTH~ OYAYT 

AeicTBHTen~.uwuH senu'IHH&MH. MuHuwe senu'IHHW, KOTopwe 
B peJIJITHBHCTCKHX BWpa)l(eHHJIX DOJIBnJIIOTCJI nHmb npH nepe­
XOAe qepe3 CBeTOBOi oapbep, npH 3TOM ue B03HHK&IOT. B 
'I&CTHOCTH, csepxcseTOBWM 'I&CT~au MO)I(]IO owno ow npH­
nucaTb MHHyYIO M&CCY nOKOJI, OAU&KO 3T& BenH'IHH& COOT­
BeTCTByeT ciiH3H'IeCKH HeAOCTH)I(HMOMY COCTOJIHHIO H HMeeT 
nHmh 'IHCTO cllopuan~.u.wi cuwcn, noAo6uo Touy, xax, ua-
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npHMep,. B TeOpHH AUCDepCHOHH.WX COOTHOWeHui MO)I(HO cilop­

ManbHO paCCM&TpHBaTb He TOnbKO AeHCTBHTeJibHWe, HO H 
xounnexcuwe 3Ha'leHHJI 3HeprHH H Hunynbca. 

He cymecTBeHHoi oxa3wsaeTcJI TaK)I(e B TPYAHOCTJ. 
c OTp~aTen~.uoii xuueTH'Iecxoi 3HeprHeA. H3ueueuue 3Haxa 
3HepruH csepxcseTos.wx 'I&CT~ npu nepexoAe K HOBOH 
CBCTeMe KOOPAUH&T npOBCXOAUT OAUOBpeueHHO C H3MeHeHB­
ey 3H&Ka speueuu, xorA& H3MeuaeTcJI ua o6paTuwA Bpe­
ueuuoi nopJIAOIC CoOWTBH, CBJI3&HHWX CBepxcBeTOBWMB CHr­
Ban&MB, no3Touy, uanpuuep, ucnycxauue csepxcseToBoA 
'I&CT~ C OTpR~TeJJJ.HOH 3Heprueji B TO'IKe A R ee no­

CJJeA}'IOIQee nornomeuue B TO'IKe B cilu3R'Iecxu 6y.QeT soc­
DPRBBM&TJ.CJI K&K OOp&THWi npo~ecc RCDYCK&HRJI CBepXCBe­
TOBoii 'I&CTRIUal c nono)I(RTen~>uoii 3Heprueii B TO'IKe B u ee 
nocneAyiOIQero nornomeuuJI B TO'IICe .A*. )J;pyruuu cnoBauu, 
eCJJR MW AOnyCTRM cymeCTBOBaHRe B npupOAe CKOpOCTeH 
CRrH&JIOB, OOnbmHX CICOpOCTR CBeTa, TO MW AOJDKHW T&K)I(e 

AODYCTRTJ. cymeCTBOB&HRe npo~eCCOB C ueciiRKCBpOBaHH.WM, 
ueuusapuauTuwu uanpasneuueu npo~ecca pa3BBTRJI, xorAa 
JIBneHRe MO)I(eT BWCTYD&Th R K&K npR'IHH& R K&K CJieACTBRe 
B 3&BRCRMOCTR OT BwOOpa CRCTeMW KOOPAHH&T. 

,IJ;JIJI npo~eccoB, npoTeKaroiQHx co cBepxcBeToBwuu cxo­
pocTJIMR, npoTRBonocTasneuue npomnoro R 6yAymero uueeT 

T&KOH )l(e OTHOCRTenbH.WH, YCJIOBHWH CMWCJI, 3&BRCJIIQHH OT 
TO'IKR 3peHRJI, K&K npOTRBOnOCT&BJieHRe np&BOrO R JieBoro 
B uamei oowquoi uaxpocxonuqecxoA npaKTRKe. 

* Jionee TO'IHOe paCCMOTpeHRe nOK&3WB&eT, 'ITO npu 3TOM 
'I&CT~a R 3MeHJieTCJI Ha &HTR'I&CT~y, T .K. npeo6p&30B&HRe 
KOOPARH&T R3MeHJieT He TOnbKO 3H&K 3HeprRB CBepXCBeTo­
BWX 'I&CTR~, HO H 3H&KH BCeX ee KB&HTOBWX 'IHCeJI: 3JieKT­
pH'IeCKOrO 3&PJIA&, oapROHHOrO 'IHCJia, CTp&HHOCTR R T.A. 

BnepBwe TaKaJI HHTepnpeTa~HJI peJIJITRBRCTCKRx npe­
o6pa30BaHHH CBepxcseToBwx 'I&CT~ o.wna npe.QJ~o)l(eua B 
1962 r. 0. JiunauroKoM, B. )J;emnauAe R E. CyAapmauou R cllax­
TR'IeCKR JIBHJI&Cb OTnpaBHOH TO'IKOH TeOpRR CBepXCBeTOBWX 
'I&CTR~, cTuuynuposamneA 6on1.moe 'IRcno TeopeTH'Iecxux 
R 3KcnepRMeHTaJIJ.HWX RCCJieAOB&HHi B 3TOH OOJI&CTH. 

HAeJI o csepxcBeToBwx 'I&CT~ax c cllopuanJ.HO uuuuoii 
uaccoi BnepBwe owna BWABRHyTaB 1960 r. JI.IT. TepneiUCRM. 

llOAPOOHYJO o7uo~orpaciiRJO no 3TRM BOnpocau MO)I(]IO 
uaATR B o63opax 1 , 2 I . 
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CaMa no ce6e Taxas B03MO*HOCTL e~e He sanseTcs 

'838~eCK8 6eCCMWCneHHOI 8 np8 ycnOB8~ 3aMeHW~aCTHU 
Ha aHT8~aCT8~W C o6paTHWM8 HanpaaneHHAM8 CKOpOCTei:He 

np8BOAHT H8 K xaKHM nap8,AoKcaM. HHaap8aHTHas "apeMeH­

HaA nonAp83a~g" C06WT8i 8 CBA3aHHWe C Hei aKay3anbHWe 

3"eKTW B03HHKaiOT nHUib 6naro,Aapg COCe,ACTBY AOCBeTOBWX 

C06WT8i, KOTOpWe MoryT Cny>K8Tb HHA8KaTOM HanpaaneH8A 

BpeMeHHOI CTpenw. 

,neiCTB8TenbHO, eCnH B HeKOTOpoi C8CTeMe KOOpA8HaT 

CBepXCBeTOBOB C8rHan, 8Cn~eHHWB B TO~Ke A, MO,Ayn8-

pyeTCA B nocne.AyJOUUdi MOMeHT BpeMeH8 /HanpHMep, H3Me­

HeH8eM W8p8HW ~enH 3KpaHa, CM. puc. 1/ 8 BOCnp8H8MaeTCA 

B ,AanbHeimeM KaK C006~eH8e B TO~Ke B , TO B ,Apyroi 

C8CTeMe KOOp,IUIHaT 3TOT npo~eCC 6y,AeT npoTeKaTb B o6paT­

HOM Hanpa&neH88 8 np86op B TO~Ke B CTaHeT 8CTO~H8KOM 
cep88 CBepXCBeTOBWX C8rHanoB, KOTOpWe 6YAYT MO,Ayn8pO­

BaHW e~e .110 nOllXOrta K 3KpaHy 3. B TO~Ke 3 ', npoMe*Y­

TO~HOi Me*AY 8CTO~H8KOM B 8 3KpaHOM 3, ~KT MO,Ayml~88 
C8rHana 6y,AeT, BOCnp8H8MaTbCA KaK CaMonp083BOJibHOe 

He06'bACH8MOe ABneH8e. 

8 CIACTEME t<QOPa~HAT J: 

®-W e(t3%Vl/Vt4--® 

8 CIACTEME KOOP.D.IAHAT li.: 
3' 

®-'\1\M-effil-vtJ\rWlt -® 
Puc. 1 
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TaKHY o6pa30M, XOTA CBepxcBeTOBWe CKOpOCT8 C8rHa­

noB, BOnpeKH DIHpOKO pacnpOCTpaHeHHOMY YHeHHIO, 'OpYanL­

HO 8 He BCTyDaiOT B npOT8BOpe~8e C annapaTOM TeOp88 

OTHOC8TenL80CT8 /A~e Hao6opoT - AenaiOT ero 6onee no­

cneAOBaTenLHWM 8 C8MMeTp8~HWY/, TeM He YeHee nepe,Aa~a 
TaKHX C8rHanOB np8BO,IUIT K MaKpOCKOn8~eCK8Y aKay3anL­

HWY 3tli41eKTaw. B npoueccax co coepxcoeTOBWM8 c8rHanaw8 

BpeMeHHoi nop•AOK C06WTd 3aB8C8T OT BW6opa C8CTeMW 

KOOp,IUIHaT /OT CKOpOCT8 ee OTHOC8TenLHOrO ABH*eH8A/, B 

10 BpeM• KaK 8anpa&neH8e nOTOKa8H,OPMallH8, COCTaBnAIO· 

~ee OCHOBy np8q&HHO·cneACTBeHHOi CBA38, OCTaeTCA 8H· 

Bap8aHTHWY no OTHOWeHHIO K 83MeHeH810 C8CTeMW KOOPA8-

HaT, BCne,ACTB8e 'lero 8 npo8CXOA8T HapymeH8e Dp8~8HHOCT8. 

,nns MaKpOCKOn8'1eCK8X •snead o6paTHWi DO BpeMeH8 

nOTOK 8H,OpYa~88 03Ha~aeT TaK*e yMeHLWeH8e 3HTpon88 8 

Hapymea8e BTOporo 3aKOHa TepMOAHHaM8K8. 

2. Oont•I•Ku npeoOoAeHUJf •pyOHoc•eu 

DocxonLKY xpoaonor8'1ecxd nop•AoK ABYX o6MeH8BaiO­

~xcs CBepXCBeTOBWY C8rHanoM C06WT81 8MeeT nHWb OT­

HOC8TenLHwi CMWCn, TO HeKOTOpWe aBTOpW, DOA~epK8BaA 
~KT8~eCK8 8Me10~YIO MeCTO B3a8MOCB.3L 3T8X C06WT8i, 

npe,AJiaraiOT 0606~Tb np8H~n np8~8HHOCT8, 06'be,IUIH8B 

C8MYeTp8'111WM o6pa30M 83BeCTHYIO HaM "3ana3AWBaiO~YIO 
Kay3anLHOCTL", KOrAa C06WT8i - np8~8Ha npeAWeCTByeT 

C06WTHIO - CJie,ACTBHIO, 8 "onepe*aiO~YIO Kay3anLHOCTb", 

np8 KOTOpOI C06WT8e - cne,ACTB8e npo8CXO,IUIT paHbWe 
co6wT8A- np8'111HW /2 • 3-6 I. 

"4»aKT8~eCK8 H8 O,IUIH 3KCnep8MeHT He YO*eT O,IUI03Ha~­

HO ycTaHOB8TL, - YTBep*AaeT IT.QOHKa, OAHH 83 aBTOpOB 

TeOp88 "C8MMeTp8'1110B np8~8HHOCT8", - KaKOe 83 ABYX 

CKOppeJIHpOBaHHWX C06WT8B ABnAeTCA np8~BHOi ,Apyroro. 

3TO ·npe,ACTa&nAeT C06oi npoCTO OTp~eH8e TOro, ~TO Kop­

peU~A - B3a8MOC8YMeTp8~HOe OTHOWeH8e, T.e. ecn& .A 
xoppeJIHpyeT c B , TO 8 B xoppen&pyeT c .A ". "CneAOBa­

TenLHO, - ,AeJJAeT BWBOA ll.QOHKa, - ni06oi TeOpHB, B KOTO· 

pol E 1 paccwaTp8BaeTcs B xa~ecTBe np8~HHw E 2 , MO*Ho 

conocTaB8Tb APYrYIO, B paBHoi cTeneH8 nocneAOBaTenbHYIO 
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B He 6onee CJIO>KHYJO TeopBJO, B XOTOpoii E
2 

.BBJIJieTC.B 
npa'IJIHOii E 1" 15 I. 

ITo MHeHBJO 3.Pexa.MB, .u;pyroro BH»;Horo CTOpOHHHxa 
"CHMMeTpB'IHOH npH'IHHHOCTB",B03MO>KHOCTL nOCJiaTL CBr&aJI 
B nponmoe noraqecxa cosepmeHao HB'IeMy He npoTasope'IHT, 
T.x. ",D;JI.a: nocne.u;osaTeJILaoro /•B3H'Iecxoro/ onpe.u;eneHa.a: 
npH'IJIH, CJie,D;CTBHH H Xay3aJILHOH CB.B3B JIOrB'IeCXH COBep­
meHHO He Tpe6yeTc.a: HHxaxoro npe.u;nonolKeHa.a: o xpoHonora­
qecxoM nop.a:.u;xe npB'IHHLI - cne.u;cTsa.a:" 1261. . 
C 3Toii TO'IXB 3peHa.a: ,"3ana3.D;WBaJO~a.a:" a ••onepelKaiO~.a: 
npB'IJIHHOCTL" COBepmeHHO 3XBBBaJieHTHW, BW6op Me)I(,IJ;y 
HHMH "npOH3BOJieH B JIBJI.BeTC.B .u;eJIOM BXyca ••, a TO 06CTO.B­
TeJILCTBO, 'ITO "HMeHHO 0 6y.u;~eM .D;eJiaiOTC.B CYlK,IJ;eHB.B Ha 
OCHOBaHBH nponmoro, a He Ha060pOT, &MeeT 'IBCTO 3MOJ.lHO­
HaJILHYJO npapo.u;y" 15 I 

O.u;Haxo npa 3TOM noJIHOCTLIO arHopapyeTc.a: caMa cyTL 
npH'IBHHO- CJie,D;CTBeHHOH CB.B3B - ee 06'LeXTBBHa.B BHyTpeH­
H.B.B reHeTH'Iecxa.a: 06yCJIOBJieHHOCTL. 3TO 06CTO.BTeJILCTBO 
OTMe'laJI e~e 3iiHmTeiiH, no.u;qepxasa.a:, 'ITO, ~oT.a: npe.u;nono­
)KeHBe 0 B03MOlKHOM OTpalKeHBB npB'IBHW CJie,D;CTBBeM B JIO· 
rH'IeCXOM OTHOWeHHH B He CO,D;ep>KHT B ce6e .BBHOrO npoTB­
BOpeqa.a:, TeM He MeHee OHO HaCTOJILXO pe3XO npOTHBOpe'IHT 
xapaxTepy scero Hamero onwTa, 'ITO ero 6e3yCJIOBHO cne­
.u;yeT OT6pOCBTL 171, 

06 3XBBBaJieHTHOCTB •• 3ana3,D;WBaiO~eii" B "onepelKaiO­
Il.leH npB'IJIHHOCTB" MO>KHO rOBOpBTL JIBWL B a6cTpaXJ.lBH, 
B paMxax onpe.u;eneHHoro MaTeMaTB'Iecxoro annapaTa, no-
3BOJI.BIOIIlero WopMaJILHo onpe.u;en.a:TL cocTo.a:Hae cacTeMw 
B MOMeHT BpeMeHB t no ee COCTO.BHHIO, 3a.D;aHHOMy B JII06oii 
.u;pyroii MoMeHT speMeHa t' < t ana t' > t . B peaJILHoii 
)Ke •B3B'Iecxoii /:JxcnepaMeHTaJILHoii/ o6cTaHosxe Mw scer­
.u;a npe.u;cxa3wBaeM 6y.u;y~ee no nponmoMy, a He Hao6opoT. 
H .D;eJIO 3,D;eCL He B 3MOilHOHaJILHOM CTpoe, a B TOM, 'ITO 
BMeHHO TaX YCTpOeH OXpylKaiO~ HaC MBp. 

CTporo rosop.a:, .u;alKe B Tex cny11axx, xor.u;a cocTO.BHHe 
CBCTeMW paCC'IJITWBaeTC.B C nOMO~LIO Ha'laJILHWX YCJIOBHH 
pacnOJIOlKeHHWX B 6y.u;~eM no OTHOWeHBIO X paCCMa TpBBae­
MOMy MOMeHTy, .aXTB'IeCXH BCnOJIL3yeTC.B Bee lKe "3ana3-
,IJ;WBaiOIJ.la.B npB'IHHHOCTL ••, nOCXOJILXY 3aJIOlKeHHaJI B OCHOBY 
Taxoro pac'leTa Teopa.a:, npe.u;cTasn.a:eT co6oii :JXCTpanoJI.BilHIO 
B 6y.u;~ee Hamero nponmoro onwTa. 
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JI.H. Tepnel.lKBii nwTaeTc.a: ycTpaHHTL 3aTpy.u;aeHa.a:, npa­
.u;asa.a: npHHl.lBny npH'IHHHOCTH CMWCJI npOCTOI: BpeMeHHOI 
ynop.B,D;O'IeHHOCTH B3aHMOCB.B3aHHWX C06WTHI B HanpaBJieHHH 
B03paCTaHB.B 3HTpOnHB CHCTeMW, XOr.u;a npH'IHHHOCTL ".a:B­
JI.BeTC.B JIBIIIL BHTy&TBBHO O'leBH,D;HhiM BhlpalKeHHeM BTOporo 
aaqana" /91 cTp. 77,79 • IIoaaMaeMa.a: TaxaM o6pa3oM npa­
'IBHHOCTL OXa3hiB&eTC.B 06.B3aTeJILHOH TOJILXO ,1J;JIJ1 Maxpo­
CXOnH'IeCXHX .BBJieHHH,B 06JiaCTB lKe MHXponpOJ.leCCOB, r.u;e 
npOBCXO,D;.BT ~YXTaiUIOHHWe OTKJIOHeHH.B OT BTOporo Ha'laJia, 
aapymeaa.a: speMeHHoro nop.a:.u;xa co6wTaii, a BMecTe c TeM 
B npB'IBHHOCTB, .BBJI.BIOTC.B BnOJIHe ecTeCTBeHHWMB B ,D;alKe 
HeB36elKHWMB. 

O.u;aaxo •nyxTyal.liiB, conpoBO)I(,IJ;aiOil.lllec.a: yMeHLmeaaeM 
:JHTponaa, npoacxo.u;.a:T YlKe Ha yposae 6poyaoscxoro ,D;BBlKe­
HB.B 1 B 3TO COBepmeHHO Be CBJI3aHO C XaXBMB•JIB60 Hapyme­
HBJIMB BpeMeHHOi XpOHOJiora3allBB , He B03HBXaeT npa 3TOM 
a axay3aJILHWx aHOMaJIBi. He TOJILXO o6~e.anoco.cxa.a:.op­
MyJIBposxa npa'IJIHHOCTB, HO a 6onee xoHxpeTawe ee •op­
MYJIBPOBXB, BCnOJIL3}'1011UleCJI B COBpeMeHHOi .B3BXe, JIBJI.B· 
IOTCJI HeCpaBHeHHO 6oJiee eMXBMB B WBpOXBMB, 'leM BTOpoi: 
3aXOH TepMO,IJ;BHaMBXB B np&MeHBMW He TOJILXO ,IJ;JIJI Maxpo-, 
HO B ,IJ;JIJI MBXpO.BBJieHHi: • 

HeTpy.u;ao BB,D;eTL, 'ITO no OTHOWeHHIO X MBXponpOl.leCcaM 
no.u;xo.u;, pa3BasaeMWi JI.II. Tepnel.lXBM, no-c~ecTBy, He 
oTJIB'IaeTCJI OT ranoTe3hl "onepelKaiO~eii npa'IBHHOCTB": xax 
B TOM, Tax a B .u;pyroM cnyqae 3ana3.D;WBaiO~ee a onepelK&IO­
Il.lee pacnOJIOlKeHHJI C06hiTBi C'IJITaiOTCJI COBepmeHHO paBHO­

npaBHWMB • 

3. 3~ecnepuMeH•WJ~»HaJI npoeepKa MUKponpu~uHHoc•u 

Mo>KHo nposecTa Henocpe.u;cTBeHHYJO :JxcnepaMeHTaJIL-
HYJO nposepxy ranoTe3w o c~ecTBOBaHBB B npapo.u;e 
"onepelKaiOIIlei npB.'IJIHHOCTB" /aJIB, .u;pyrBMB CJIOBaMB, ~x­
TY&IlBOHHOrO xapaxTepa B3aBMopacnonolKeHBI co6wTBI Bo 
BpeMeHB/, e CJIB BOCnOJIL30Ba TLC.B ,D;BCnepCBOHHhiMB COOTHO • 
meHHJIMa. IIpe.u;nonolKeHae o Tow, 'ITO so scex •B3B'Iecxax 
npol.leccax cTporo BhlfiOJIH.a:eTc.a: npaal.llln "3ana3.D;WBaiO~el 
npB'IBHHOCTB" .BBJIJieTC.B O,IJ;HBU B3 OCHOBHWX nOCTyJiaTOB, 
Ba ICOTOpWX OCHOBaH BWBO,IJ; 3TBX COOTHOWeHBi, n03TOUY 
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Puc. 2. CpaeHeHue oucnepcuoHHI>IX pac-,e•oe c on•••oAC. 
Kpuewe - pac-,e•. ocHoeaHHWii Ha "aanaaoweaiOJIIeii npu­
-,uHHoc•u". To-,Ku - peayA~>•a••• uaACepeHuii OAJI pacceJIHUJI 
npo•oH06, u+- u u-- - ACe30H06. 

cpaBHeHHe AHCDepCHOHHWX COOTHOWeHHB C ODYTOM npeA­

CT8BJIJieT co6o:ii Dp.IIMyiO 3KcnepaMeHTanLHYJO nposepxy 

cnpaBeAnBBOCTH HCDOnL30BaHHOB ~pMynapOBKH DPHH~HDa 
npH'IHHHOCTH. Ecna a npapoAe B AeBcTBHTenLHOCTH peana-
3yeTc.ll xaxaJt-To APYra• c)opMa DPH'IHHHOCTH, HaDpHMep, 

HMeeTCJI "npHMeCL" "onepe:>Ka.IOIUeB DpH'IHHHOCTH", 3TO cpa-

3y :>Ke DpOJIBHTCJI B paCXO)I(AeHHH TeopeTH'IeCKHX H 3KCDepa­

MeHTaJJLHWX AaHHYX /S I. 
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TutaTenLHoe accneAOBaHHe 3Toro aoDpoca, npeADPBHJt­

TOe B DOCneAHBe rOAY BO MHOrHX COBeTCKBX B 3apy6e:>K­

HWX naoopaTOpB.IIX, He OOHapylKBJJO HBK8KHX npB3H8KOB 

"onepelKaiOute:ii npB'IHHHOCTH" BDnOTL AO ynLTpa:wanwx npo­

cTpaHCTBeHHo-apeMeHHWX BHTepBanOB dx ::: 10-l5 CAC H 

dt :::. 3·10-25 c/cM.puc.2/. 
TeM He MeHee caMB DO ce6e 3TH pe3yJJLTaTw eute HenL-

3.11 paCCM8TpiiBaTL KaK AOK838TeJJLCTBO DpHH~DHaJJLHOB 

aeao3MO:>KHOCTH caepxcaeToBwx B3aHMOAe:iicTBBB. B npapo­

Ae MOryT CYIJteCTBOBaTL oOnacTB .IIBneHBH, rAe DOHJITHe Bpe­

ueHHoro nopJtAJ(a aoo6ute HeDpaMeHBMO ana :>Ke HMeeT 

CMWCJJ, BeCLMa OTnH'IHW:ii OT TOrO, I< 'leMy MW DPHBYKnH 

AO CBX nop; TpeOOBaHBe HHBapHaHTHOB XpOHOJJOrB381UlB 

DPB'IBBHO-CJJeACTBeBBOB CBJI3B B 3TBX ycnOBBJIX y:>Ke Be JIB­

JJJieTCJI aeo6XOAHMWM. Taxae aBoManLBwe c coapeMeBBoi 

TO'II<B 3peHBJI JIBJJeBBJI MOryT OYTL O'leBL CJJ800 CBJI38BW 

C B3BeCTHWMB HaM 3JJei<TpOMarHBTBWMB H CHJJLBWMB B38B­

MOAe:iiCTBBJIMH '18CTH~, B paMK8X I<OTOPWX DpOBep.llnBCL ABC­

nepCBOHHYe COOTHOWeHBJI, B D03TOMY MOrnH Be DOBnBJITL 

Ha pe3yJJLT8TW npoaepi<B. 

fiocne TOrO KaK B ODYT8X C paCD8A8MB '18CTB~ OWno 

ycTaBoaneBo, 'ITO c)B3B'IecKHe .IIBJJeBH.II 'MoryT OYTL Be­

BHBapBaHTHWMB DO OTHOWeHHIO I< OTpalKeHBJIM npocTpaHCTBa 

B BpeMeHB, TaKaJI B03MO:>KHOCTL He KalKeTCJI aOCOJJIOTHO He­

BepO.IITHO:ii. 

4. Hpo6AeACa epeACeHHoii Heo6pa•uACoc•u 

BpeMeHHa.ll ynop.IIAO'IeHHOCTL co6YTBi .IIBnJteTc.ll pen•­

TBBBCTCKBM BHBap&&HTOM B BO BCei AOCTYDHOB HaM cei'laC 

oonacTB .11sneHBi 3a BCI<JDO'IeHHeM csepxcnaowx B3aBMOAei­

CTBBi, OTBeTCTBeHHWX 3& pacna.AY HeiTpanLHWX K -Me-

30HOB /cu. HH:>Ke/, HBrAe He HapywaeTc.ll. BMecTe c TeM 

MLI MO:>KeM DODWT&TLCJI peaJJB30BaTL Dpo~eCC, B I<OTOpOM 

paHee 3afll•xcspoaaHHwe co6wTBJI 6YAYT cosepmaTLCJI B 

00p8THOB DOCJJeAOBaTeJJLHOCTB B CBCTeMa BepHeTCJI B CBOe 

BCXOAHOe COCTOJIHBe. B03M0)1(}10CTL TaKOro npo~ecca CBB­

AeTeJJLCTByeT o speMeHHoi o6paTBMOCTB paccMaTpHaaeMwx 

JIBJJeHBB. ,l(JJJI BHeWHero DO OTHOWeHBIO )( AaHHOB CBCTeMe 

Ha6JJJOAaTeJJ.II HBI<axoro HapyweHHJI speMeHHoi xpoHonorB-
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Puc. 3. BpeMeHHaJI o6pa•u.woc•b npot~ecca nepexoc>a cuc•e­
Mbl ua coc•oJIHUJI A 6 coc•oJIHUe B • 1 - c>11.11 6Heii1He2o 
Ha6Awa•eAJI; 2 - c>11.11 eHy•peHHezo Ha6A~ac>a•e.IIJI. 

3~BB npB 3TOM He npoucXOJUIT I 3HaK speMeHB He B3MeHJI· 

eTCJI, CM. puc. 3/, O,IUiaKO, eCJIB OW TaKOR npouecc MOlKIIO 

owno OCyUleCTSBTit S MaKpOCKOnH'IeCKOM MaCWTaoe, TO 

Haomo.z.aTenh, sosne'leHHWR S 3TOT DPOileCC, HHTepnpeTBpO· 

san ow see JlsneHBe KaK "Te'leHBe spe-..:eHB scnJITit". 

CZ,ya.z.aMeHTanltHWM CSORCTSOM OKpyx<aJOUlero HaC MBpa 

JIBnJieTCJI HeS03MOlKHOCTit TaKOR SpeMeHHOR oopaTBMOCTB, 

'ITO npe.z.cTasnJieT coooi npJIMOe cne.z.cTsBe HeBC'Iepnae-..:o 

orpOMHOrO 'IBCna MHOrooopa3HWX SHyTpeHHBX B SHeWHBX 

CSJI3ei moooii MaKpOCKOnB'IeCKOR CBCTeMw. CBCTeMa S 

csoeM pa3SBTBB peaJIB3yeT KaKyiO·To snonue onpe.z.eneHHyiO 

nocne.z.osaTenltHOCTit COCTOJIHBii, O,IUiaKO sepOJITHOCTit TOrO, 

'ITO npB OOpaTHOM UJDKeHBB CBCTeMW B3 oeCKOHe'IHOrO 

'IRena so3MOlKHOCTei oy.z.eT oToopaHa CHOBa TalKe nocne.z.o­

saTenJ.HOCTh, pasHa Hymo. H-..:eHHO HeBc'lepnae-..:ocTit 

CSORCTS .Z.SBlKfllleBCJI Ma TepBB, a He KaKOR- JIBOO KOHKpeTHWB 

speMJI·B.HBapBaHTHWR npouecc JIBnJieTCJI OCHOSOR HeoopaTB· 

MOCTB speMeHB. 
Bwso.z. o speMeHHoii HeoopaTBMOCTB npe.z.cTasnJieTCJI 

no'ITB O'leBBJUIWM .z.nJI MaKpOCKOnB'IeCXBX CBCTeM B S 3TOM 

acneKTe C pa3JIB'IBWX TO'IeK 3peHBJI aHaJIB3BpOBanCJI MHO· 

rBMB COSeTCKBMB B 3apyoelKHWMB aSTOpaMB /eM.., HanpB• 
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wep, /9-ll/, , r.z.e MOlKIIO Hai:TB .z.an~tHeiimyiO ouoJIBorpa..: 

~RIO/. 3Ha'IBTenltHO MeHee O'lesa.z.eH 3TOT SWSO.Z..z.nJI3neMeH· 

TapHWX 'laCTBil, r .z.e 3aKOHW JISHO CBMMeTpB'IBW no OTHO­

meBBIO K B3MeHeHBIO 3HaKa SpeMeHB, a TpeOOBaBBe BHBapB· 

aHTHOCTB SCeX npoueccos no OTHOWeHBIO K TaKOMY npe­

oopa30BaHBIO paccMaTpBBaeTCJI KaK OAHO B3 OCHOSHWX nono­

lKeHBR COSpeMeHHOR TeOpHB. 

Hanpu-..:ep, no MHeHBIO JI.IT. TepneuKoro "u-..:eJOTCJI see 

OCHOSaHBJI C'IBTaTit", 'ITO yTsep~eHBe 0 HeH3MeHJieMOCTB 

speMeHHoii nocne.z.osaTen~tHOCTB npB'IBHHo-ooycnosneHHwx 

npocTpaHCTSeHHO pa300llleHHwx co6wTBii JISnJieTcJI scero 

"JIBWit npasBnOM, BMeiOUlBM MaKpOCKOnB'IeCKyiO npupo­

.QY" /9/. 
C 3TBM Henlt3JI cornacHTitCJI. OnHcaHBe 3ne-..:eHTapHwx 

npouecCOS HeB30elKHO CSJI3aHO C y'leTOM MaKpOycnOSBB, 

'ITO HaXO.Z.BT CSOe OTpalKeHHe yx<e S CaMOM annapaTe son­

HOSWX cliYHKilBR. ECJIB npH 3TOM Mbl B n03SOnJieM ceoe OT· 

BJie'lltCJI OT paCCMOTpeHBJI conyTCTSyiOUlBX HeOOpaTBMWX 

H3MeHeHBB MaKpOOOCTaHOSKB, TO 3TO CSB.Z.eTenltCTsyeT 

nBWit oo onpe.z.eneHHoi cTeneHB u.z.eanH3allBB, npuonJDKeH­

HOM Sbl'lneHeHBH SalKJioro MJI HaC JISneHHJI H3 HeBC'IepnaeMO 

cnolKJioro clloHa HecyUleCTseHHwx .z.eTaneii. BpeMeHHaJI o6pa­

TBMOCTit MHKponpoueccos, S CYUlHOCTB, 03Ha'laeT, 'ITO Ha­

p•~Y c npouecco-..: A ... B so s3au-..:o.z.eiicTSBJIX 3neMeHTap­

HWX 'laCTBil - HO ylKe .z.pyrBX 'laCTHil - paSHOSepOJITHO MOlKeT 

ocyUleCTBnJITitCJI TaK)I(e H oopaTHWB npouecc B .... A*. 
CosepmeHBo no-uoso-..:ynpo6ne-..:ao6paTBMOCTBspe-..:eHB 

BCTana nocne TOro, KaK S onwTaX C K ·Me30HaMB 6wno 

ycTanosneHo, 'ITO s npupo~e cyUleCTSyiOT npoueccw, He­

IIIBapHaHTHWe no OTHOWeHBIO K H3MeHeHBIO 3HaKanpocTpaH· 

CI'BeHHWX KOOP.Z.HHaT B OAHOSpeMeHHOB 3aMeHe scex 'laCTBil 

* CZ,aKTH'IeCKB TO lKe CaMOe HMeeT MeCTO H S KnaCCB'Ie· 
cKoi: -..:exaHBKe. Hec-..:oTpJI ua To, 'ITO 3TOT pa3~en cliB3BKB 
OTHOCBTCJI K ~BlKeHH10 MaKpOCKOnH'IeCKBX Ten, ero COOT· 
HOWeHBJI COSepmeHHO CBMMeTpH'IHW OTHOCBTenltHO BHSepCBB 
SpeMeHB. 3TO TaKlKe npOBCXO.Z.BT JIBWit onaro.z.apJI TOMY, 'ITO 
paCCMOTpeHBe orpaHB'IeHO SCero TOnltKO HeCKOnltKBMB BaR· 
oonee BalKIIWMB CSJ13JIMB, TOr~a KaK HeOopaTBMOCTit speMeHB 
o6ycnoBneHa HeB03MOlKIIOCTit10 SOCnpOB3SeCTB S oopaTHOM 
IlpOilecce see MHOlKeCTBO peaJIB30SaHHWX CSJI3eii. 
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Ill COOTBeTCTBYIOIUBe aHTR'IaCTnW. ,l(eJJO B TOM, 'ITO eme 

D JJeT TOYY Ha3a~ llayJJR R niO~epc notca3aJJR, 'ITO ecJJR 

s:e B3a&uo~el:cTBRJI B WR3R'Iectcol: cilcTeMe notcam.Hw 

/T. e. tca)I(AWI: pa3 npORCXO)lJIT B TO 'IKe R He RMeiOT npOCTpaH­

crBeHHoi-BpeMeHHol: "pa3Ya3tcR" I R RHBapRaHTHW no OTHo­

DEHHIO lC peJJJITRBRCTCICRM npeo6pa30BaHRJIM nopeHna, TO 

s:e nponeCCW B 3TOB CRCTeMe ~OJDKHW OCTaBaTLCJI RHBapa­

aHTHWYR TaiOICe no OTHOWeHRIO lC npOR3Be~eHRIO Tpex npe­

o6pa30BaHRI:: 3aMeHe 'laCTRn Ha aHTR'IaCT&nW RRHBepCRR 

3Hatca npOCTpaHCTBeHHWX R BpeMeHHWX ICOOp~aT. 

3Ta TeopeMa npe~cTaBJJJieT co6ol: o~ R3 caMwx WYH­

~MeHTaJJLHWX R CTpOrRX BWBO~OB COBpeMeHHOI: TeOpRR, 

no3TOMY 06Hap}')KeHRe HeRHBapRaHTHOCTR lC nepBWY ~BYM R3 

3TRX npeo6pa3osaHRI o3Ha'laeT, 'ITO nponecc ~oJDKeH 6wTL 

ReRHsapRaHTHWM TaiOKe R no OTHOWeHRIOICRHBepCRRBpeMe­

HR, T.e., ~pyrRYR CJJOBaMR, HanpaBJJeHRe BpeMeHR B 3TOM 

CJJyqae CTaHOBRTCJI Heonpe~eJJeHHWM, a nOHJITRJI "paHLWe", 

"n03>Ke" TepJIIOT BCJIKRI: CMWCJJ. 

C Tatcol: Heo6w'IHOi caTyanael: WR3Rtca paHLme ell{e He 

BCTpeqaJJaCL. 

5. Ceepxcee•oewe cKopoc•u MUKponpo&~eccoe 

TatcRM o6pa3oM, MW B~RY, 'ITO B03MO>KHOCTL co6wTRi 

C Heonpe~eJJeRHWM BpeMeRHWM nopJI~ICOM, ycTaHaBJJRBae­

uww tcaTeropRJIMR "paHLme", "no3>Ke", He JIBJJJieTcJI WR3R­

qectcR 6eCCYWCJleRHOI: R MO>KeT peaJJR30BaTLCJI npR B3aRMO­

~ei:CTBRJIX 3JJeMeHTapHWX 'laCTn. 06MeH CBepXCBeTOBWMR 

CRrHaJJaMR B 3TRX YCJJOBRJIX He 6y~eT CBJI3aH C HapyweHReM 

npR'IRRHOCTR, HRICaKRX atcay3aJJLHWX 3WWeKTOB MW C nOMOJULIO 

HaWRX MatcpOCICOnR'IeCKRX npR60pOB npR 3TOM He 3aWRKCR­

pyeM, no~o6Ho TOMY, Hanpauep,tcatc 6naro~ap• cooTHomeHRIO 

Heonpe~eJJeRHOCTel: ~E o ~t ·- h YW He YO>KeY 3KCnepR­

YeHTaJJLHO 06Hapy>KRTL HapyweHRe ICJJaCCR'IeCKOrO 3aKOHa 

COXpaHeHRJI 3HeprRR - RMnyJJLCa npR BRpTyaJJLHWX KBaHTO­

BWX nponeccax. BMecTe c TeM R3BeCTHoe HaM onpe~eneHRe 

npR'IRRHO -c,Jie~CTBeRHOI: CBJI3R, cymeCTBeHHO RCnOJJL3YIOJUee 

nOHJITRe BpeMeHROrO nopJI~Ka, npR 3TOM CTaHOBRTCJI y>Ke 

HenpRMeHRMWM R Tpe6yeT 0606JUeHRJI. 
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lionLinRHcTBO WR3RKOB cei'lac np~ep>KRsaeTCJI MHeHRJI, 

'ITO HecoxpaHeHRe speMeHHol: 'leTHOCTR B pacna~ax K-Me-

30HOB o6yCJJOBJJeHO "cBepXCJJa6WM B3aHMO~ei:CTBReM" -

etne O~HM citYH~MeHTaJJLHWM TRnOM B3aRMO~ei:CTBRJI 3Jle­

MeHTapHWX 'lacTn, BKJJM KOTOpOrO B 06W'IHWX YCJJOBRJIX 

RCKJliO'IRTeJJLHO MaJJ, HO MO>KeT CTaTL BeCLMa CYJUeCTBeHHWM 

npR nepexo~e K o6nacTR yJJLTpauanwx npocTpaHCTBeuHo­

speMeHHwx wacmTa6os ~x ::; Io-17 eM, ~t ~ Io-27 c. 
O~aKO CBepXCBeTOBWe CKOpOCTR He 06JI3aTeJJLHO CBJI-

3aHW TOJJLKO JJRWL C TOI: 06JJaCTLIO, r~e onpe~eJJJIIOIURB BKJJa~ 
~aeT 3TOT Hoswi THn 3JJeMeHTapHwx B3aRMo~eicTBRi. He 

RCKJliO'IeHo, 'ITO csepxcseToswe nponeccw MoryT xapaKTe­

pR30BaTLCJI 3Ha'IRTenLHO 6onLmel: BeJJR'IRHol: nocTOJIHHoi 

B3aRYO~ei:CTBRJI R C 3aMeTHOI: Be&OJITHOCTLIO npORCXO~RTL 
~>Ke Ha paCCTOJIHHJIX ~X -10- 3 + 10-14 CM, KOTOpwe 

RCCJJe~OBaHW etne ~aJJeKO He~OCTaTO'IHO R r~e MO>KeT BCTpe­

TRTLCJI e-ne YHoro Heo>KR~aHHoro. 

CymecTBYIOT so6nacTR ~x- 10-13 + Io-14 cMcsepx­

cseToswe JIBJJeHRJI RJJR HeT, B HaCTOJitnee BpeMJI - 3TO BO­

npOC 3KCnepRMeHTao 06Hap}')KeHRe TaKRX JIBJJeHRI: 03Ha'laJJO 

6w OTKpWTRe COBepmeHHO HOBOrO TRna 'laCTRlf • pacnpOCTpa­

HJIIOIUR3CJI CO CKOPOCTJIMR, 60JJLWRMR CKOpJCTR CBeTa /TaK 

Ha3WBaeMWX TaXROHOB- CBepXCBeTOBOrO BetneCTBa/ R HOBWX 

cltYH~aMeHTaJJLHwx B~oB 3JJeMeHTapHwx nponeccos c He­

coxpaHeHReY speMeRHol: 'leTHOCTR. 

CsepxcBeTOBWe CKOpOCTR CRrHaJJOB, B006tne rOBOpJI, 

MOrJJR 6w CYJUeCTBOBaTL H B 06JJaCTR MaKpOCKOnR'IeCKRX 

JIBJJeHRI:, ecJJR 6w BY cooTBeTCTBOBaJJR Taxae WR3R'IeCKRe 

ycnosaa, xor~a speYeHHOI: nopa~ok co6wTRI: 6wn 6w Heonpe­

~eJJeHHWY; O~aKO, 'ITO 3TO 3a YCJJOBRJI, MW He YO>KeM cei­

'I&C ce6e ~a>Ke npe~cTaBHTL. 

6. K 'leMy npuee.11u ll(eope•ut~ec~eue u 3KcnepuMeH•aAr.Hwe 
noucKu ceepxcee•oewx JIBAeHuii 

lion~.moe BHRMaHRe B nocne~HRe ro~ 6wno y~eneHo 
WeHOYeHOJJOrR'IeCKOMY pacCYOTpeHRIO CJJe~CTBRB, K kOTO­

pWM npHBO~T rRnOTe3a 0 JlOKaJJR3aD;HR CBepXCBeTOBWX 

JIBneHRI: B YaJJWX HHTepBaJJaX fuc, ~t o 
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IlpB 4JeBOMeBOJIOrB1feCKOM DO,AXO,Ae YO)I(JIO Be KacaTJtCS 

ICOBKpeTBOrO YeXaBB3Ma CBepxcBeTOBIIIX YBKpOSBneHBB, 

a npocTo "pa3Ya3aT~t" B3aBMO.Aei:cTBBe no uanoi: npocT· 

paBCTBeBHo·speMeBHOB o6naCTB C DOYOIJtbiO BeKOTOpoi: 4le· 

aoueaonoralfecKoi: secosoi: WYBICD.BR. Bo3MO)I(JIW B ,qpyrae, 

6onee cno)I(Jiwe no csoei: MaTeuaTB'fecJCoi: wopuynsposKe 

cnoco6w sse,qeBBs csepxcseToswx cKopocTei: caraanos 

B COBpeMeHBYJO TeOpBIO, O,ABaKO B 4lB3B1feCKOY OTBOWeBBB 

BCe ORB, B ICOBelfBOY ClfeTe, CBO,ASTCS IC npe,ADOJlOlKeBBIO 

0 TOM, 'ITO BeKOTOpWe Manwe DpOCTpaHCTBeHBO·BpeMeBBWe 

o6naCTB y'faCTBYIOT BO B3aBMO,Aei:CTBBB cpa3y BCeMB CBOB· 

MB TO'IKaMB, KaK ~enoe. 

Ha.6on~tmas TPY.ABOCTb, c KOTopoi: cTanKBBaiOTcs TaKBe 

"BeJIOKanbBWe CXeMW", COCTOBT B TOM, 'ITO B MaKpOCKODB· 

lfeCKBX o6nacT JIX DpOCTpaBCTBa • BpeYeBB TeOpBS ,AOR)I(Jia 

06JI3aTeJlbBO y,AOBJleTBOpJITb Tpe60BaHBIODPH1fBBBOCTB, O,A· 

HaKo, uecMOTPJI sa To, 'ITO csepxcseToswe carsanw nepe­

.Q.aiOTCJI nBWb s o6nacTB Manwx BBTepsanos !'!. x B !'!. t , ax 

BnBSBBe ICOCBeBBWM o6pa30M, 1fepe3 CJlO)I(JIWe BBTerpanbBWe 

34JclleKTW, YOlKeT, OKa3WsaeTCJI, DPOJIBJlJITbCJI B Ba MaKpO· 

CKODB'feCKBX paccTOJIBBsx. Y.AosneTsopaTenbBoro pemeHBJI 

npo6neww MaKponpBlfBBBOCTB .Q.o cax nop eute Be nonylfeBo. 

,npyroi: Ba)I(Jiwi: acneKT npo6neww npB'IBBBOCTB KacaeT­

CJI CMWCJla DpBlfBBHOCTB BHyTpB CaMOB o6naCTB BeJIOKaJlb • 

BOCTB, r,Ae 6narO,AapJI CBepxcBeTOBblM CBrBanaM B03MO)I(JIW 

cauonpoB3BOJibBWe, BB'feM Be o6ycnosnesswe JisneBBJI. ToT 

4JaKT, 'ITO 3TH SBJleHBJI Jl01CanB30BaBW B o6naCTB OlfeHb 

uanwx npocTpaHCTBeBHo·spewesswx uacmTa6os, B npaH­

~nBanbBOM OTBomeBBB Be MeHJieT ,Aena: uw cornamaeMCJI 

C TeM, 'ITO DpBB~D DpB'IBHBOCTB Be yBBBepcaneH. 

HeKOTopwe asTopw nwTaiOTCJI enacTs nollolKeBBe nyTeM 

yTseplK,AeBBJI, 'ITO s senoKanbBWX TeopaJix MBKponpB'IBH· 

BOCTb cne.Q.yeT 3aMeBBTb 6onee o6uteii KaTeropaei: - B3aB­

MO.AeiicTsBeM,KOTopaJI OTpalKaeT 06'beKTBBHyiD CBJI3b JIBJle· 

BBi: 6e 3 pa3.Q.eneBBJI ee Ha npB'IBBY B cne,ACTBBe. O.ABaKo 3To 

yTseplK,AeBBe npe,AcTaBJIJieT co6oii acero nswb DOlKeJiasae, 

DOCICOJlbKy WoPManB3M HeJIOKaJlbBblX TeOpBii Be BKniO'faeT 

B ce6JI KaKBX ·ns60 COOTBOWeBBH BnB BenB'IBH, BblpalKaiOIJtBX 

sna JIBBO ylfBTWBaiOIJtHX 3TO yTseplK,AeBBe; HenoKan~tHwe Teo­

pBB Be CO,AeplKaT BBKaKBX 3anpeTOB BJIB orpaHB'feHBH Ha 

npaMeBeHae B3BecTsoii saw wopw:yJIBpOBKB MBKponpB'fBBBoc­

TB. 
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Hen~t3JI cornacaTbCJI TaKlKe c sec~tMa pacnpocTpaHeH­

BWYB yl-sep)I(.AeBBJIM o TOM, 'ITO s o6nacTB senoKanbBOCTB 

soo6ute 6eccMwcneHBO rosopBTb o KaKou·JIB6o sapymeBBB 

DpB'IBBHOCTB, DOCICOnbKY 3,AeCb DOnHOCTbiO TepJIIOT CMWCJl 

Be06XO,ABMWe ,AJlJI BWpalKeBBJI DPB'IBHBOCTB DOHSTBJI ,AnBBW, 

,AnBTeJibHOCTB B COOTBOWeBBJI "paHbWe", "D03lKe", "6nBlKe", 

",AaJlbWe". 3aBBCBMOCTb BenB'IBHW B 3BaKa BBTepsanOB flx 

B /'). t OT CBCTeMw ICOOp,ABHaT BOBCe eute He 03Ha1faeT, 'ITO 

yJCa3aHHWe DOHJITBJI yTpalfBBaiOT CBOi CMWCJl. CaMWM cna· 

6wy Dy&KTOM BCeX BeJIOICanbBWX TeOpBi: SBJIJieTCJI KaK pa3 

TO, 'ITO BBe,AeBBe pa,ABKaJibHO BOBOrO 3J1eMeHTa • CBepx· 

CBeTOBOB CICOpOCTB • Be CODpOBO)I(.AaeTCJIKaKBM·JIB6o B3Me· 

sesaew ocTan~tHoro WB3B1fecKoro 6a3aca cospewessoi Teo­
PBB DOJIJI. 

Y CTpaBBTb npaH~DBanbBYJO TPY.AHOCTb HapymeBBJI npBB­

~Da DPBlfBBBOCTB B BenoJCanbBWX TeOpBJIX MOlKHO TOJlbiCO 

DYTeM nepexo,Aa K 6onee cosepmessoi: Teopaa c BOBWM 

DOHJITBi:Bwu annapaToM; cospewesswe lKe HenoKan~tswe 
cxeMw cne.Q.yeT paccMaTpBBaTb nBWb KaK rpy6o-npB6nHlKeH· 

HWe, MO,AeJlbBWe DODWTICB BWJICBBTb, IC lfeMy DpBBO,ABT B 

o6naCTB flx, flt >> f BBe,AeHBe CBepXCBeTOBWX CBrHanOB 

B YBKpOCICODB'feCKBX o6naCTJIX flx, flt < f, r,Ae f • He· 

ICOTOpas BOBaJI DOCTOJIBHaJI. 'ITO lKe KacaeTCS SBJleBBB 

BHYTPB cawoii o6nacTB HenoKan~tsocTB, To TaKoi: sonpoc 
BaXO,ABTCJI 3a npe,AeJiaMB MO,AenB. 

He CMOTpJI Ba 60JlbWOe 1fBCJ10 BCCJle,AOBaBBB B 3TOM Ha • 

npasneBBB, BeJIOICanbBWe TeOpBB Be ,AanB DOKa HBKaKBX cy· 

uteCTBeBBwx WB3B1feCKBX pe3ynJtTaTos~ CpasHeHBe c onw­

TOM DOKa3WBaeT, 'ITO B Dpe,Aenax 3KCDepBMeBTanbHWX TO'f· 

BOCTei HeJIOKanbHOCTb He DpOJIBnJieT ce6s HB B O,AHOM B3 

BCCJle,AOBaBWBXCS SBJleHBi. H3 ODWTOB C CBJlbBWMB B3aBMO· 

,AeiCTBBSMB, r,Ae ceilfaC y.Q.aeTCS ,AOCTB'fb BaBYeBbWBX BH· 

TepsanoB flx , flt ,, ,AJlJI DOCTOJIHBOi f DOJlylfaeTCS O~eH• 
Ka e < to-t:s CM. BuecTe c TeM,BWDOnHeHBWe Bccne,Aosa· 

BBJI D03BOJlJIIOT .AYMaTb 0 'ITO rBDOTe3a 0 B03YO)I(JIOCTB 

CBepxcBeTOBWX CKOpoCTei CBrBanOB B YJIJtTpauanwx npo· 

CTpaBCTBeBBO·Bpe~eBHWX ofinaCTJIXo DO·BHABYOYY
0 

Be DpB• 

BOUT K KaKBM· JJ:B60 HeycTpaHBYWY YaKpOCKODB'feCKB Ha • 

6niO,AaeMWM DpoTBBOpelfBJIYo XOTS /y'IBTWB&S He pemeBHYJO 

,AO ICOB~a npo6neuy npBlfBHBOCTB/ DOJIHOi JICHOCTB 3,AeCb 
eute BeT. 
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Kpoue teaoueaonoraqecKax accne~osaaai,6onhmoe 
qacno pa6oT DOCBJI~eHO ~eT8.JlhHOB kBaHTOBOB TeopHH CBepx­

cseToswx 'lllCTH:Q. O~aKo HH o~a H3 sapaaHTOB :noi Teo­

paR He C~ep>KHT DOka ycnOBHB, kOTOpW.; 6waBTOM&THqeckH 

HCkJII()qanH B03MO>KIIOCTh pacnpOCTpaHeHHJI CBepXCBeTOBWX 

qaCTH:Q Ha M&kpoCkOD&qeCKHe paCCTOJIHHJI, D03TOMY BCe 3TH 

HCCne~OB&HHJI HMeJOT DOk& nHWh npe~BapHTenhHWe, MeTO~H­

qeCKOe 3aaqeHHe. 

He 3asacauo oT pe 3ynhTa TOB TeopeTaqecKHX accne~osa­

HHI,MO)I(JIO nonwT&ThCJI o6aapyx<HTh csepxcseToswe qacTa­

:QW aenocpe~cTseaao B onwTe. Ceiqac H3BeCTHO aecKonhKO 

3kCDepHMeHTOB, B kOTOpWX, DO MHeHHJO HX &BTOpOB, DpOJIB­

nJIJOTCJI cne~w TaKax qacTan. K co>KaneaHJO, 3TH swso~w 

aeo~o3aaqaw a npa aeKoTopwx ~onoJIH&Tenhawx npe~ono­

>KeHHJIX 3kCDepHMeHT8nhHWe ~aHHWe MO>KHO 06'hJICHHTh, He 

npasneKaJI a~ea o csepxcseToswx 'lllCTanax /1/. 

TeM He ueaee, XOTJI HH C 3kCDep&MeHT8.JlhHOB, HH C 

TeOpeTaqecKoi CTOpOHW ceiqac BeT y6e~HTenhHWX Yk838HHB 

Ha B03MO)I(JIOCTh CkOpOCTeB CHrH8.JlOB, DpeBOCXO~JI~X CKO­

poCTh CBeTa B B&kyyMe, BCe >Ke Henh3JI HCknJOqHTh B03MO>K­

HOCTh T&kHX CkOpOCTeB B Manwx o6naCTJIX DpOCTpaHCTB&­

spe:weHH, r~e cy~ecTBeHHYIO ponh arpaJOT nponeccw, npo­

Teka~e C HapymeHHeM DPOCTpaHCTBeHHOB H BpeMeHHOB 

qeTaocTei. Bo BCJIKOM cnyqae, B aacToJI~ee speMJI aenh3JI 

npasecTH kaKHe- na6o a6conJOTHwe 3anpeTw ~· qacTan co 

CBepXCBeTOBWMH CkOpOCTJIMH. 

fiOHCk "csepXCBeTOBWX 0606~ead" TeOpHH OTHOCBTenh­

BOCTB snonae onpas~aa Kak c o6~eMeTo~onoraqecKoi, Tak 

H C qacTO 4JH3&qeckOB Toqek 3peHHJI. 
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