O

OOHOBPEMEHHOCTD - cymecrsoBanue pasubix COOBITMH B OIMH M TOT K€
MOMEHT BPEMEHH.

B iaccuueckoil (u3Mke npu3HaBanach aOCONIOTHAs OJHOBPEMEHHOCTb COOBITHH,
IIPOTEKAIOIIUX B CKOJIb YTOAHO YJAIEHHBIX JIPYT OT Apyra To4kax MUpPOBOIO IIPOCTPAHCTBA. DTO
03HAyaJI0, YTO BCE COOBITHS MHUPO3AAHUS OAHO3HAUHO JAEATCA Ha MpOILIEeNNIMe, HACTOALIME U
Oynyuue.

ITonoOHBIE MpPENCTAaBICHUS OCTABAIUCH OOIIEHPUHATHIMU, II0Ka HE IOsABUJIACH
MO3UTHUBUCTCKAsT M O HEOOXOAMMOCTH MX SKCIEPUMEHTAIBbHOW MPOBEPKH U OOOCHOBAHMSL.
AHanu3 1nokasai, yTo B UX OCHOBE JIEXKUT TOJIBKO allpuOpHAsl yBEPEHHOCTh B TOM, YTO OJIHOBpE-
MEHHBIMH SIBJSIFOTCS T€ COOBITHS, KOTOPBIE MOTYT OBITh OXBAa4y€HBI €IMHBIM aKTOM CO3HaHMs. B
peaabHON JEHCTBUTEIBHOCTH a0COJIIOTHAS OJHOBPEMEHHOCTh M OJHO3HAYHOE JIEJIEHHE BCEX
COOBITUI Ha MPOILEIINE, HACTOALIME U OYAyLIUE OKAa3bIBAIOTCSA SMIIMPUYECKHU TOCTOBEPHBIMU
TOJBKO IpPU YCIOBHM, YTO B3aUMOAEHUCTBUE M OOMEeH HHpOpManMend MexXIy COOBITHUAMU
IPOUCXOJUT ¢ OECKOHEYHOW CKOPOCThIO. IIpu JH0OBIX KOHEYHBIX CKOPOCTSAX B3aUMOJEUCTBUS
TpeOOBaHUE SMIMPUYECKON MPOBEPSAEMOCTH BPEMEHHBIX OTHOIIEHUH MEXIy COOBITHSIMU
IPUBOJUT K MOSBIEHUIO Kjlacca COOBITHH, MEXAYy KOTOPHIMU HE CYIIECTBYET OTHOILIEHUS
"panblie (1mo3xe), yeM", U XapakTep BPEMEHHbIX OTHOLICHUNA MEXKAY HUMHU OKa3bIBAaeTCs HEOIl-
peAeIeHHBIM.

B cneunanshoit Teopun otHocutenbHocTH (CTO) 0onHOBpEeMEHHBIE MPOCTPAHCTBEHHO
yIJIEHHBIC JPYT OT Apyra COOBITHS BBIABIAIOTCS B XOJ€ CHHXPOHHM3AIWHU CBSI3aHHBIX C STUMH
cobbiTusiMu yacoB. Ilpeanoxxennas A. Ilyankape u ucnosib3oBaHHass A. DHHIUTEHHOM mpu
paspadotke CTO mpoueaypa CHHXPOHU3AIMU MPOCTPAHCTBEHHO YAAJICHHBIX APYr OT Apyra
4acOB CBOJUTCS K CIEAYIOIIEMY.

Ilycth B TOUKE A UMEIOTCS HEKOTOPBIE Yachl M "TOUHO TaKUeE K€ Yachl" UMEIOTCS B TOUKE
B. Torna nabmonarenu B Toukax A u B OynyTr duxcuposars cobbiTust B "A-Bpemenu" u "B-
BpeMeHu"... Obmee anst Touek A u B Bpemsi, cunraer A. DUHINTENWH, MOKHO YCTaHOBUTD, €CIIU
BBECTH OIpe/ieieHne, 4To "BpeMs", HeoOXxoaumoe s MpOoXOoXkJIeHHus cBeTa u3 A B B, paBHO
"Bpemenu", TpedyeMomy JuIs mpoxoxkaeHus ceera u3 B B A /Oitnmreitn, CHT, 1., 1, c. 9/. Ilycts
B MOMEHT f,110 "A-BpeMeHH" IIyd cBeTa BBIXOAMT U3 A B B, oTpakaercs B MOMEHT £, 1o "B-

Bpemenn" oT B k A u Bo3BparuaeTcs Ha3aa B A B MOMEHT ¢ 1o "A-Bpemenn".

[Ipu STUX yCHOBUSX MPaKTUYECKH TOOUTHCS TOro, 4TOOBI yackl B Toukax A u B
MOKa3hIBAJIM OJHO M TO JK€ BpeMs, MOXHO clenyrommm obpazoM. I[lycts wmexmy
HAOMOIaTENIIMH, HAXOAAIIUMUCS B Toukax A u B, mMMeeTcss MOTOBOPEHHOCTh O TOM, YTO
HaOMroaTeNlb B TOYKe B B MOMEHT OTpakeHHsI CUTHaIa OT B K A BBICTaBIISIET Ha CBOMX Yacax
3apaHee JIOTOBOPEHHOe ¢ HabmrogaTenieM Toukd A moka3anue, Hampumep, 00 gyacos, 00 MUHYT,

00 cexyna. B sToMm crydae HaGIIOaTENb B TOUKE A 3HaeT, 4TO 4achl B Touke B B MomenT (¢ -
t,)2 nmo uvacam Touku A mokaszbiBatloT 00 wuacoB, 00 muHyT, 00 CeKyHI, U MOXeT

COOTBETCTBYIOIIUM 00pa3oM CKOPPEKTHUPOBATh MOKa3aHHUS CBOMX YacoB. B coBpemeHHOMU
(1)I/I3I/IK€ HpennonaraeTcs[, YTO OANMHAKOBBIM 06p330M NU3TOTOBJICHHBIC U CI/IHXpOHI/ISI/IpOBaHHI)IC
MEXIy cO0O0H dYachl, HAXOMSCh B Pa3HBIX TOYKAX HMHEPIIMAIBHON CHUCTEMBI OTcueTa, OyayT
HeOFpaHI/I'-IeHHO J0JITO ITOKAa3bIBATh OANHAKOBOC BpeMSI.

NMeHHO Takol cMbICH BKJIAAbIBaeT A. DWHINTEHH B TOHSTHE «OJIHOBPEMEHHOCTbHY.
BrionHe ectecTBEeHHO, UTO €ClM YKa3aHHBIM BBIIIE 00Pa3oM CHHXPOHH3UPOBATH Yachl BO BCEX
TOYKAaX WHEPIHMATHLHOU CUCTEMBI OTCUETa, TO BCE OHU OYAyT OMHOMOMEHTHO MOKAa3bIBaTh OJTHO U
TO XK€ BpEeMsi, U MBI BBEJIEM HEKOTOPBIN aHAJIOT aOCOJIIOTHOTO BPEMEHHU, B KOTOPOM CYIIIECTBYET
"abCcoMOTHAsT OJHOBPEMEHHOCTh" (OJHM M Te€ K€ MOKa3aHHsS 4YacOB) W OJHO3HAYHOE JICJICHHE
BCEX COOBITHI Ha MpOIIeNIue, HacTosme u oyaymue. OgHako mogo0Has "oqJHOBPEMEHHOCTD"
coOBITHI B MacTabax BCcel MHEPIHATBLHON CUCTEMBI HE UMEeT B (PU3MUECKOM MHUpPE TPaKTHYe-



CKOT0 3HaYCHHMsI, MOCKOJIBbKY IIPU TAaKOM CIIoc0o0e pa3rpaHHuSHHs BCEX COOBITHIA Ha MPOIIEAIIHNE,
HACTOSAIIME W OyIyIHe JaleKo He VIS BCEX COOBITHI Pa3HECEHHOCTh WX B pa3HbIC BpeMeEHa
03HAaYaeT BO3MOXKHOCTh YCTAHOBJICHHUS OJIHO3HAYHBIX MPUYUHHO-CIICCTBEHHBIX CBS3CH MEXKITY
HuMu. Tak, HarnpuMmep, BCe COOBITHS, KOTOPBIE UMEIH MECTO B TOYKE A B MEPUOJ, HAYMHAS C
MOMEHTA MOCHUIKA CBETOBOTO CHUTHAJa B TOYKY B M 10 BO3BpallleHHs B TOUKY A OTPaKEHHOTO
CHTHaja, HE MOTYT MMETh MPUYMHHO-CICICTBEHHBIX CBS3€H C COOBITUSAMH, KOTOpbIC HMEIH
MECTO B TOUKe B B MOMEHT OTpa)keHUs MPUIIIEIIIETO U3 TOUYKA A CBETOBOI'O CHTHAJIA.

B nuteparype, mocBsimieHHOW (GuaocohcKkuM mpobieMaM TEOPUH OTHOCHTEIBHOCTH,
HOHATHE “OJHOBPEMEHHOCTH TMOJyYHJIO OoJiee IIUPOKOE TOJKOBaHHE, a MMEHHO KakK Co-
BOKYITHOCTh TaKHUX COOBITHH, MEXIy KOTOPHIMH HE MOXXET ObITh MPUYMHHO-CIICACTBEHHBIX
CBsI3Ci, a CIIeJIOBATEIbHO M OJHO3HAYHBIX BPEMEHHBIX OTHOIICHHUH, €CIM BpPEMEHHbIC
OTHOIIEHHS MEX/Ty COOBITUSIMH CBSI3bIBATH C PEATIBHBIMH WJIH, [0 KpallHEH Mepe, MOTCHI[HATBHO
BO3MOXKHBIMH MEXIy HUMH IPUIMHHO-CICICTBEHHBIMH CBS3SMHU. [Ipy TakoM HPUYUHHOM
OTPEICIICHUU BPEMEHHOM MOCIICI0BATEIBHOCTH COOBITHI BCE TE COOBITHUS, MY KOTOPBIMH HE
MOTYT CYyIIECTBOBaTh MaTepHalbHbIe B3aMMOJCHCTBUSA, MOXHO paccMaTpuBaTh  Kak
PETSITUBUCTCKUI aHAJIOT “BCEMHPHON OHOBPEMEHHOCTH HBIOTOHOBCKOW (DM3UKHK 1 U Ha3bIBATH
100 “KBa3MOJHOBPEMEHHBIMH 2, JINOO “TOMOJIOTHYECKH OHOBPEMEHHBIMHU 3. YUHUTHIBas 3TO,
OITHOBPEMEHHOCTb, ONPEACICHHYIO KAK OOUHAKOBblEe NOKA3AHUS CUHXPOHUSUPOBAHHBIX MENCOY
0001l 4acos, MOYXKHO Ha3BaTh “‘(POPMATBLHOI OJHOBPEMEHHOCTHIO .

B ¢usunueckom mupe “dopmanbHas 0IHOBPEMEHHOCTh HE UMEET (PU3NYECKOrO CMBICIA.
CoBEpIICHHO MHA4Ye OOCTOUT JIEJIO B KMBOM OpPTraHU3ME, B KOTOPOM KaXKAas KJIETKA COACPIKUT
KOIUIO OJHOW M TOW K€ T€HETHYECKOW MPOrpaMMbl, M €CJIM 3Ta MporpaMma 3aKoJWpOBaHa B
eIMHUIIAX METa0OINIECKOTO BPEMEHH, TO IPU CYIICCTBOBAaHUH (POPMaIbHON OTHOBPEMEHHOCTH
BCC KJIETKH OpraHM3Ma MOIYT TOYHO OJHOBPEMEHHO COBEpIIATh T€ WM HHbIC aKThl MPH
YCIOBHH, YTO CYET CIUHHI[ OMOJOTMYECKOrO0 BPEMEHHM BEAETCS HENPEPHIBHO C CAMOT0 Havaa

3M6pI/IOHaJ'II>HOFO Pa3BUTHA OpraHu3Ma.
O®parment kHuru: XacanoB HM.A. Bpems: npupona, paBHOMEpHOCTh, u3Mmepenue. — M.: Ilporpecc-
tpamumms, 2001, c. 213-216.
JIut. I'prondaym A. @unocodcekre mpodiaeMbl MpocTpaHcTBa U BpeMeHu. - M.: [Iporpece, 1969. - 590 c.
Yurpoy k. EcrectBennas gumocodus Bpemenu. - M.: Ilporpecc, 1964.- 431 c.
®ok B.®. Teopus mpocTpaHcTBa, BpeMeHH U Tsaroterus /U3m. 2-e, nom. - M.: ®usmatrus, 1961.
Hnbrus A. Xacanos

OTHOCUTEJIbHOCTb PABHOMEPHOCTU BPEMEHW - Ilo rny6okomy
yoexieHnio (GuiocooB M €CTECTBOUCTIBITATEIEH PA3HBIX 310X, PABHOMEPHOCTH MPEACTABIISIET
co00i1 ogHO U3 pyHIaMEHTaTbHBIX a0COMIOTHBIX CBOMCTB BPEMEHHU.

ApPHUCTOTEINIb CUUTAJI, YTO PABHOMEPHOCTH HACTOJIBKO OOIIEH3BECTHOE U CAMOOUYEBUTHOE
CBOICTBO BPEMEHHU, UTO yKa3aHUE Ha HETO SBJISAETCS BECKUM apryMEHTOM MpHU J0Ka3aTelbCTBE
WCTHHHOCTH Te3Hca: "BpeMsl He eCTh JBIKEHHE 4.

Cornmacio IInoTuHY, paBHOMEpPHOCTh SIBIISIETCA €CTECTBEHHBIM CBOWMCTBOM  TE€X
JIBMYKEHUH, TTPH TIOMOIII KOTOPBIX MBI M3MepsieM Bpemst /Duneans, 111, 7,9; 111, 7, 12/.

N. HploTOH mnoOCTynupyeT pPaBHOMEPHOCTh JUIMTEIHHOCTH KakK OOIIEH3BECTHOE H
CaMOOYEBHIHOE CBOMCTBO B CBOEM 3HAMEHHUTOM OIpeeICHNH abCcOoI0THOTO BpeMenu /HproToH,
1989, c. 30/.

Te3uc o TOM, 4TO PaBHOMEPHOCTh €CTh (YHJAAMEHTAIHHOE CBOWCTBO BpPEMEHH, HE
OCITIAPUBAETCS U COBPEMEHHBIMU HCCIIEIOBATENSIMH, XOTSI MPH 3TOM HMHOTJA YKAa3bIBAaeTCs Ha
MPOTHUBOPEYUBOCTh TPEJCTABICHUNH O pPaBHOMEPHOCTH BpPEMEHH. XapakTEepHbI B O3TOM

1 Yurpoy Jx. EcrectBennas ¢punocodust Bpemenu. — M.: Iporpecc, 1964, c. 389.

®ox B.®. Teopus npocTpaHcTBa, BpeMeHHU U Tsirotenus /M3n. 2-e, non. - M.: ®usmarrus, 1961, c. 52.
3 I'prondaym A. ®uocodcekue npobiemsl TpocTpancTBa 1 BpeMeHu. — M.: IIporpecc, 1969, c. 44-48, 435-
505.

Cm.: «Apucmomenesctcoe yuenue o0 6pemMenu Kaxk mepe OBUIICCHUY.



oTHoOWEeHNH paccyxaeHust M.J[. AXyH0Ba 0 mapaoKCalbHOCTH HbIOTOHOBCKOTO abCOIIOTHOTO
BPEMEHHU, KOTOPOE «II0 CaMO CBOEH CYIIHOCTH, 0€3 BCSIKOIO OTHOIIEHUS K ueMy-IH0o
BHEIIHEMY, MPOTEKAeT PaBHOMEPHO, W HMHA4Ye HA3bIBACTCS UIMTENbHOCTHIO». /HbioToH/. Bo-
IIEPBBIX, MUIIET AXYHJOB, CAMO PaCCMOTPEHME meueHus BPEMEHH YXKE €CTb IPEICTaBICHUE
BPEMEHM Kak IIpollecca BO BPEMEHH, a BO-BTOPBIX, «TPYAHO IIPUHATH YTBEPKAECHUE O
PAaBHOMEPHOM TEYEHUHM BpPEMEHH, MO0 3TO MPEAIoiaraeT HeyTo, KOHTPOJIMPYIOLIEe CKOPOCTb
noroka BpemeHH. Ecim jxe Bpems paccmarpuBaercsi "0e3 BCAKOTO OTHOIICHHUS K 4eMy-JIH00
BHEITHEMY"', TO KaKOW CMBICT MOXKET UMETh MPEIIOI0KEHHE, YTO OHO TeYET HEPABHOMEPHO?»®.

XoTss B HallM JHU PEOKO B SIBHOM BHJAE OTCTAaUBACTCSl HBIOTOHOBCKAs HUAES O
PAaBHOMEPHOCTH Kak 00 MMMAaHEHTHOM CBOICTBE CaMOil JUIMTENIBHOCTH, TEM HE MEHee 3Ta uies
HESIBHO COXPAHSAETCS B IIMPOKO PacCHpOCTPAHEHHOM IIPEACTABIEHUU O TOM, YTO BCE IPOLIECCHI
MOXKHO OJHO3HAa4yHO (1O KpaiiHed Mepe, B Ipenenax JaHHOM CHUCTEMbl OTcueTa U C
OIIPEEIEHHON CTENEHbI0 TOYHOCTH) Pa3/IeINTh Ha PABHOMEPHbBIE 1 HEPABHOMEPHBIE.

Ho MBI He MOXE€M HENOCPEICTBEHHO CPAaBHMBATh CIECAYIOLIME APYr 3a IPYroM BO
BPEMEHHOH I10CIJIEIOBATEIbHOCTH MHTEPBAJIbI JJIUTEIBHOCTH U TaKUM 00pa3oM ONPENENATh UX
pPaBEHCTBO MM HepaBeHCTBO. IloaTomy [uis onpeneneHyst paBeHCTBA UHTEPBAJIOB JUIMTEIBHOCTH
HEOOXOJUMO MMETh PAaBHOMEPHBI WJIM CTPOro NEpUOAMYECKUN mpouecc. PaBHOMepHbIN
IIPOLECC — 3TO IPOLECC, KOTOPHIM 3a paBHBIE MHTEPBAJIbl JJIUTEIBHOCTH HW3MEHSAETCS
OJIMHAKOBBIM 00pa3oM. Ho MOCKOIBKY MBI HE MOKEM OTIPENENSATh PAaBEHCTBO MIIM HEPABEHCTBO
MHTEPBAJIOB [UINTEILHOCTU 0€3 0OpallleHUs] K paBHOMEPHBIM IIPOLIECCaM, TO Ul UX BBIJCICHUS
HEOOXO/MMO HAWTH TaKOW KPUTEPH PaBHOMEPHOCTH, KOTOPBIA HE IMpenanoiaran Obl yMEHUs
OIPEACIIATh PABEHCTBO MJIM HEPABEHCTBO MHTEPBAIOB JAJIUTENBHOCTH. VIMEHHO Takoi KpuTepui
paBHOMEPHOCTH MpeIoKUI 1 AsamOep®. OH 3aMeTHII, YTO «ECJIM HECKOJIbKO TEJ IBHKYTCS Ta-
KUM 00pa3zoM, 4TO IyTH, IPOXOAMMBIE UMM 33 OJIHO U TO K€ BpEMs, BCETAa HaXOAATCs (TOYHO
WM OPUOIMKEHHO) B OJJHOM U TOM K€ OTHOILEHUU JIPYT K JPYTY, TO CUUTAIOT JBUKEHHE ITHX
TEJl paBHOMEPHBIM MJIM NO MEHBIIEH Mepe BecbMa OJM3KMM K paBHOMepHOMY»'. U namee
1’ AnamOep cieayronM 00pa3oM MOSCHSET 3TY MBICIb.

IIycts MBI MMEEM PaBHOMEPHO IBMIKYILEECS TEJIO A, KOTOPOE 3a IIPOU3BOJIBHO B3SATHIN
IIPOMEKYTOK BpeMeHH T mpoxomuT myTe E, a apyroe teno B, kKoTOpoe Takke ABUKETCS
PaBHOMEPHO, 3a TOT K€ POMEKYTOK BPEMEHH NPOXOAUT paccTossHue €. «Toraa He3aBuCUMO OT
TOT0, OJHOBPEMEHHO JIM Hayalld JBUTATbCA ITH JIBa Teja WM HET, oTHouleHue E k e Oyner
BCErJia OJIHUM U TeM ke. M 3TuM cBoiicTBOM 00J1aaeT JIMIIb paBHOMEpPHOE JBIKeHue» /Tam xe,
c.47/.

OpHako HETPYAHO 3aMETUTh, YTO €CJIM BCE PABHOMEPHBIE ABHKECHHS OIHOBPEMEHHO
(He3aBUCHMO OT TOTO, KOTJia HA4aJloCh TO WJIM MHOE JABM)KEHHE) YCKOPSIOTCS WM 3aMEISIFOTCS
[0 OJTHOMY U TOMY K€ 3aKOHY, TO M YMCIIHMTENb, U 3HAMEHaTedb OTHoIeHus E/e Oynyt ymHo-
KaThCsl HA OJHY U Ty kK€ (IOCTOSIHHYIO WJIM MEPEMEHHYI0) BEJIMYMHY U OTHOLIEHHE OCTaHETCs
HEM3MEHHBIM (pa3yMeeTcsl, IpH BIOJHE €CTECTBEHHOM IPEINOI0KEHNH, YTO pacCMaTpUBaeMble
K02 PUITMEHTHI YCKOPEHUS WK 3aMeIJICHUS JBUKEHUS HEe 00paIaloTCs B HYJb).

5 AxyngoB M.J. Merogonorudeckue OCHOBBI HBIOTOHOBCKOW TEOPHH MPOCTPAHCTBA M BpeMeHH //
Oduznueckas Hayka u ¢punocodpus. - M.: Hayka, 1973, c. 338.

6 I’ Anam6ep (D’Alembert) Kan Jlepon (1717-1783) - — dpaHIy3cKuil MaTeMaTHK, MEXaHHK U Guiocod,
MHOCTpaHHbIH nodeTHbId wi. [lerepOyprckoit AH (1764), un. IMapmwkckoit AH (1741), ®paniy3ckoil akaneMun
(1754) n nmp. akagemwmii. C 1751 mo 1757 r Bmecte ¢ JI. Juapo paGoTan Han co3gaHueM «DHIMKIONEANH HAYK,
HUCKyCcCTB W pemécem». Bmepsbie chopmymupoBan (1743) obmume mpaBuna coctaBieHus auddepeHnanbHbIX
YpaBHEHWH JBIDKEHHUS JIOOBIX MaTepHaNbHBIX CHCTEM, CBEAs 3aJadyd JWHAMUKHA K cTatuke. OCHOBHBIE
MaTeMaTHueckue Tpynasl Jl. oTHocsTCa K Teopuu and¢epeHnaIbHbIX ypaBHeHni. B actponomun Jl. ob6ocHOBa
TEOPHUIO BO3MYIIECHHUH IUIAHET W MEPBBIM CTPOTO OOBSACHHUI TEOPHIO NMPEIBAPEHUS PABHOACHCTBHS M HyTanuu. M3
(dunocodpckux paboT Hambosiee BaXHOE 3HAYEHHE HMMEIOT BCTYMHUTENbHAs CTaThid K «DHIUKIomenun» «Odepk
NPOUCXOXK/AEHHST M pa3BuTHs Hayk» (1751), B koTOpoil maHa knaccupukanus HayK, U «JIEeMEHTHl (QHIOCODHUM
(1759).

7 HManaméep XK. Tunamuxa. - M.-J1.,1950, c. 47.



JIeHCTBUTENPHO, €CIIM J[Ba TeNa, JABWKYIIUECS C MOCTOSHHBIMH CKOPOCTSIMH a U D,
HAYHYT CUHXPOHHO M MPONOPLMOHAIBHO U3MEHATh CBOM CKOPOCTU C HEKOTOPBIM NEPEMEHHBIM
BO BpeMeHu Kodpduuuentom K(f) m TakuM 00pa3oM HX CKOPOCTH CTaHYT IMEPEMEHHBIMU
sBenmmurHaMu a* K(t) u b* K(t), To aBrKeHus 3THX TeJ He IEPECTaHyT YAOBIETBOPATH KPUTEPUIO
paBHOMepHOCTH 1’ AamOepa, MOCKOJIbKY OTHOLICHUE PACCTOSIHUN, MTPOMIEHHBIX STUMHU TEIaMH
3a OJIUH U TOT K€ IPOM3BOJIBHO B3ATHI MHTEpBaN AnurensHocty At =t,—t (mpu t,#t u

K(t), He paBHOM HYJIIO HU NTPU KaKUX 3HAYCHHX 1), Oy/1eT KOHCTaHTOM:

5 S5
Ta* K@ ~dt a=> [K@) = dt

tl — tl = a2 = Const
t2 t b

b~ K () = dt b > _[ZK(t)*dt

1 1

Takum oOpa3oM, kpurepuil paBHOMEPHOCTH 1 AnamOepa MO3BOJISIET YCTaHABIUBATb
JWIIb COPAaBHOMEPHOCTh CPAaBHUBAEMBIX MEXIy CO0O0W IBMKEHHUH, a HE UX aOCONIOTHYIO
paBHOMepHOCTh. [lockonbky kKoadduruent K(t) B obiiem ciayyae MOKeT OBITh CTOXaCTUYECKON
¢yuknueit Bpemenu (t), To pa3Hble KJIACChl COPAaBHOMEPHBIX IPOLIECCOB MOTYT OBITH B3aUMHO
CTOXAaCTUYHBIMH.

He no3Bosisit0T ycTaHOBUTH "aOCOMIOTHYIO pAaBHOMEPHOCTB" U JiBa IPYTUX MPEAIaraeéMbIxX
n'Anam0OepoM KpUTepusi paBHOMEPHOCTH.

CornmacHo OTHOMY U3 HHX, «..JBW)KCHHE TeJla MOXXHO CYHTATh MNPHOIMKEHHO
PaBHOMEPHBIM B TOM CIllydae, €CJIM TeJI0 MPOXOAUT OJAMHAKOBBIE IYTH 33 TaKHe MPOMEKYTKU
BPEMEHH, KOTOPhIE MBI MOXXEM CUYHTATh OJMHAKOBBIMH. [IpOMEXYTKH k€ BPEMEHH MBI MOXKEM
CUMTaTh OJMHAKOBBIMM B TOM Cllyyae, €CJIM MHOTOKpaTHble HaOJIOAEHUS MOKA3bIBAIOT, YTO B
TEYEHUE HUX MPOUCXOIAT OJMHAKOBBIE COOBITHSA, KOTOPHIE MOXHO CYHTATh JUISIIAMUCS
OJIMHAaKOBO. Tak, Mbl MOXEM CUUTATh, YTO U3 OAHOMN M TOM K€ KIIENCUIPHI BOJA BBITEKAET BCSA-
KM pa3 3a 0JIHO U TO e BpeMs» /Tam xe, c.47/.

st TOro 4yToOBl MPUMEHATH 3TOT KPUTEPHH PABHOMEPHOCTH, HA/l0 OBITH YBEPEHHBIM,
YTO CYHIECTBYIOT IPOIECCH], MPOTEKAIOMINE BCAKUI pa3 OIWHAKOBO, MPH TIOMOIIM KOTOPBIX
MOYKHO OTOKJECTBIISATH YAaJeHHbIE APYT OT Apyra (BO BpeMEeHH) BpeMeHHbIe HHTepBaibl. OnHa-
KO BBIBOJI O TOM, YTO JAaHHBIA MPOIECC BCAKUI pa3 MPOTEKaeT OJMHAKOBO, OMUPASTCS Ha HAlll
MIOBCEHEBHBIN OIBIT U OCHOBaH, B KOHEYHOM UTOI'€, Ha CPABHEHUH 3TOTO Mpoliecca ¢ APYTUMH.
Ho xakoBa rapaHTus TOTO, 4TO CpaBHHUBAeMBIE MPOIECCH HE CBSA3aHBI MEXKIY CO00i KaKuMu-
1100 HE W3BECTHBIMU HaM (PyHAaMEHTAIbHBIMU 3aKOHAMH MPUPOJBI U HE BXOJAT B OJUH U TOT
e KJIacC COPaBHOMEPHBIX MTPOLIECCOB?

AHaNOTH4YHOE BO3paK€HHE MOXKHO BBICKA3aTh M 110 OTHOLIEHUIO K TPEThEMY KPUTEPHIO
PaBHOMEPHOCTH, COTJIACHO KOTOPOMY  «...JBHKCHHE MOXHO CUUTATh MPUOIMKEHHO
paBHOMEpHBIM, KOTJa Mbl BIIpaBe IMoJjaraTb, YTO JEHCTBHE YCKOPSIOIEH WM 3aMeUIsolei
IIPUYMHBI - €CJIM TaKOBasi UMEETCS, - MOXKET OBITh TOJIBKO HEoLTyTUMOIl» /Tam xe, c.47/.

OnHako, B o01IeM citydae, 0 HaJIMYUM WM OTCYTCTBUHM MOJOOHBIX MPUYMH MBI MOXKEM
CYIWTP JIUIIb MO pe3yJbTaTaM WX JCHCTBUS, T.€. 0 PEaTbHOMY YCKOPSHHIO HITU 3aMEIJICHHIO
Ha0JII0/1aeMOr0 JIBUKEHHUS WJIM TpOoIlecca, 4TO Takke TpeOyeT COMOCTAaBIIEHUS HCCIEAYeMbIX
00BEKTOB € OOBEKTaMH, KOTOpHIE, 10 HAIIeMy MHEHHIO, JIMOO HE TPETepIeBAIOT HUKAKUX
U3MEHEHUH, 100 OJMHAKOBBIE U3MEHEHUS BCAKHUM pa3 JuIATcs oJuHakoBo. Ho Bce Te MpUYMHBL,
KOTOpPbIE OJMHAKOBO YCKOPSIOT WIJIM 3aMEJUIIOT BCE CPaBHHUBAEMBIE MPOIECCHI, OCTAHYTCS LIS
Hac "HEOoLyTUMbIMU".



BeigenuTs mpuromHbie Ui U3MEPEHHUS BPEMEHU CTPOTrO MEPHOIUYECKHE IPOIIECCHI
MOJKHO TP TIOMOIIH KPUTEPHSI CTPOTOH MEPHOIMYHOCTH, TIpeioxkenHoro P. KapHamoms.

O6cyxnas Bompoc o cmocobax usMmepeHusi BpemeHu, P. Kapnam oOpamaercs x
NEePUOANYECKUM IPOLEccaM, Cpeau KOTOPhIX paziuyaeT "ciiadble MepuoanyecKue Mporecchl'”,
TaKue, KaK BbIXOJbI MUcTepa CMUTa U3 10Ma, MyJbC YeJI0BEKa U T.II., T.€. IPOLIECCHI, Y KOTOPBIX
NepUoAbl MOTYT KaKMM-TO 00pa3oM H3MEHSThbCS, U '"CHJIbHBIE MEPHOJUYECKHE Mpouecchl”, y
KOTOPBIX MEPUOJbI COXPAHSIOTCS MOCTOSHHBIMU. [ M3MepeHus: BpeMeHH KelaTeIbHO ObLIO
OBl B3STh TAaKOW MEPUOAMYECKHH MpoIlecc, MEepHOobl KOTOPOro BCErJa OCTAaBaUCh Obl HEU3-
MeHHbIMH. HO eciin MBI elie He yMmMeeM U3MepATh BpeMs, TO M HE MOXEM alpuopu CKa3aTh,
KaKHe MepuoInYecKue MpoIecchl OTHOCATCS K cla0bIM, a Kakue - K CHIIbHBIM. C IIeJIbI0 BhIEsIe-
HUs nocneanux P. KapHan BBOOUT MOHATHE SKBUBAJICHTHOCTH NMEPUOIUYECKUX IporeccoB. OH
numiet: «Eciu Mbl 00HApPYKUM, YTO HEKOTOPOE YHCIIO MEPUOJIOB IIporecca P Bcerjga COOTBETCT-
BYET ONPEEICHHOMY YHCIy IIEpHOJIOB Mpolecca P, Torna Mbl TOBOPUM, YTO 3TH JBa IEPUOIU-
YEeCKHX TPOoIIecca SKBUBAJIICHTHBI»®.

HetpynHo 3amMeTHTh, YTO 3TO YCIOBHE IKBHUBAJICHTHOCTH IMEPHOAWYECKHX IPOLIECCOB
TOKJIECTBEHHO MEPBOMY YCJIOBHIO paBHOMepHOCTH a'Anambepa. Tonbko B ciiydyae mepuoauye-
CKUX TpOLIECCOB BMeCTO MpoiaeHHbIX nyrell E u e mbl Oepem umcna nepuogoB P u P, u
TpebyeM, Kak u a'AnamOep, 4TOObI OTHOIIEHUE 3TUX BEIWYMH, T.e. P/ F,, 0cTaBanoch MOCTOSH-
HBIM Ha JIFOOBIX MTPOU3BOJIEHBIX MHTEpBasIaXx BpeMeHH - At. [103TOMy SKBUBaJICHTHBIE TIEPUOIH-
YeCKHUE MPOIECChl MOKHO OBUIO OBl Ha3BaTh "PaBHOMEPHBIMH MEPUOAMYCCKUMHU ITporieccamu'10,

OobmwenpunsThIil ciocod n3mepenus: Bpemenu P. KapHan cuutaer OCHOBaHHBIM Ha TOM,
YTO SMIHMPUYECKH BBIABICH OOJBIION KJIACC ASKBHUBAJCHTHBIX MEPUOJUYECKHUX MPOIECCOB,
KOKIBIA U3 KOTOPBIX MOXKET OBITh MCIONB30BaH /ISl 3MepeHusi BpemeHu. K stomy kiaccy ot-
HOCSITCSL  BpalllaTeNIbHBIC JIBIDKCHUST HEOCCHBIX TeJ, KOJICOAHWS MAsSTHUKOB, JIBHDKCHUS
OanaHCUpPHBIX KoJiecMKOB uyacoB u Jp. [Ipu stom P. Kapuanm 3amedaer, 4To, «HAaCKOJIBKO MBI
3HAEM, CYIIECTBYET TOJBKO 00uH OOIIMPHEIA Kiacc Takoro poaa» /Tam ke, c.133. Beineneno P.
Kapnanom/. Ecnu 370 3amMe4yanne UCTUHHO M CYHIECTBYET TOJBKO OJMH KJIACC SKBHUBAJIEHTHBIX
MIPOIIECCOB (YTO COOTBETCTBYET yTBep:kaeHuto XK. 1’ AamOepa o CyIecCTBOBaHUM €IMHCTBEHHO-
ro Kiacca paBHOMEpHBIX MABI)KEHUN), TO [OJKHA CYIIECTBOBAaTh €JAMHCTBEHHAs METpPUKa
BpPEMEHH, CBSI3aHHAs C STHM €IWHCTBEHHBIM KJIaCCOM SKBHBAJIICHTHBIX MpoleccoB. Bompoc 06
HKBUBAJIEHTHOCTHU (MJIM PAaBHOMEPHOCTH) TEX HIJIM MHBIX MPOIECCOB OKA3bIBACTCS MPABOMEPHBIM

8 KAPHAIN (Carnap) Pymosin¢ (1891-1970) — nemenxo-amepukaHckuil ¢uimocod u JIOTHK, OAWH W3
OCHOBOIIOJIO)KHUKOB JIOTHYECKOTO IO3WTHBHM3MA, CIIENUAINCT B obmactu ¢uiocopun Hayku. [IpemonmaBan B
Benckom yauBepcurere (1926-1931), B 'epmanckom yHuBepcurete B [Ipare (1931-1935). C 1935 r. B CILIA mpod.
Yukarckoro (1936-1952) u Kanmudopruiickoro yauBepcureTa ¢ 1954 .

Bwmecre ¢ nmpyrumu uneHamu BeHCKOro KpyXka NpHHSUI ydacTHe B pa3pabOTKE HEONO3MTHBHCTCKOM
MOJIETIM HAYYHOTO MO3HaHMS, IPU3HABABIICH OCHOBOW HAYYHBIX 3HAHWH aOCOJIIOTHO JOCTOBEPHBIE MPOTOKOJIBHBIE
MPEUIOKEHHsI, K KOTOPBIM JOJDKHBI OBITH CBOJMMBI (BepHU(HIHUPYEMBI) BCE OCTAJbHBIC MNPEJIOKECHHUS HAYKH.
[pennoxenus, He mnoanarouMecs BepU(UKALMK, OOBSBIAINCH, HE HMMEIOIUMH CMBICNIA M IOJJEKALIMMHU
yCTpaHEeHWIO U3 HayuHbIX 3HaHuil. [lo3nHee Kapnan oromien oT nmepBOHAa4YaldbHBIX W3JHMIIHE JKECTKHX YCTaHOBOK
Benckoro kpyxka. Tpyasl KapHama crioco0CTBOBaIN pa3BUTHIO PHIOCODUH HAYKH.

9 Kapuan P. ®unocodckue ocHoBanus ¢pusuku. - M.: I[Iporpece, 1971, c. 133.

10 He Bce sKBHBaJEHTHBIE NEPHOANYECKHE IPOLECCHI SBISIOTCS paBHOMepHbIMH. Kak ormermn eme I
Tanuieii, paBHOMEPHBIM SIBJISETCS JIMIIb TAKOE JBIKCHUE, IIPH KOTOPOM PACCTOSHHMS, IIPOXOAUMBIE IBHXKYIIMMCSI
TEJIOM B JItOOBIE paBHBIC MPOMEXKYTKH BPEMEHH, paBHBI MeX Ay coboity /Tanuneit, 1964, c. 234/. Ilpu stom [Nanuneit
MOTIEPKUBACT CJIOBO "1M00BIe", 3aMedasi, 9TO BO3MOXHBI TaKHe JIBIKCHHUS, KOTJa TEJIO B HEKOTOPHIE ONpPEIeTICHHbIE
paBHbIE POMEXYTKH BPEMEHHU OyJIIeT MPOXOUTh PaBHbIE PACCTOSHUSI, TOT/IA KaK B PaBHBIE ke, HO MEHBIIINE YacTH
3THX MPOMEXKYTKOB MPOIIEHHBIE paccTOSIHUS He OyayT paBHBI /Tam xe/.

C 9TO# TOYKH 3peHMs, BpalleHne 3eMJIM BOKPYT' OCH - 3TO JICHCTBUTEIHFHO PaBHOMEPHBIH U BMECTE C TEM
PUTMHYECKHH TIPOLECC, TOTJa KakK KadaHhe (PU3UUECKOTO MasiTHUKA HE SIBISIETCS PaBHOMEPHBIM JIBH)KEHHEM,
MOCKOJIbKY MasiTHUK Ha MPOTSHKEHHH KaXKIOTO MEeprojia JBaXKIbl OCTAHABIMBAETCS, a MEX/IY 3TUMH OCTaHOBKAMH
JIBIDKETCSI C TEPEMEHHOM CKOopocThio. [1oaToMy, ToBOps 00 SKBHBAJICHTHBIX INEPUOJMYECKHX IIpolieccax Kak o
PaBHOMEpHBIX, MBI OyJeM paccMaTpuBaTh MX INEpHOAbI Kak Heaennmble "KBaHTHI'. VIMEHHO B 3TOM CMBICIE BCe
9KBUBAJICHTHBIEC IEPHOANYECKHIE IPOLIECCH OyIyT OHOBPEMEHHO U "paBHOMEPHBIMH".



JUIIb B TOM CJy4ae, KOrja Mbl HMEEM BO3MOKHOCTb CPaBHUBATH MCCIENYEMBIH MpoIiecc ¢ JIpy-
TUMHU TIPOIECCaMU. DTO HABOJWT HA MBICIbP O TOM, YTO B TPHHIIUIIE BO3MOXXHBI Pa3IMUHBIC
CPYIIIBl  COPAaBHOMEPHBIX (WJIM TEPUOJUYECKUX HKBHUBAJICHTHBIX) IMPOIIECCOB, T.€. TaKHX,
KOTOpBIC B CHJTy T€X WJIM WHBIX IPUYUH (HaIpUMEp, B CUJIy TOJYMHEHUs OOIUM 3aKOHaM, TIPH-
HAJUISKHOCTU €AMHOM IEJOCTHOW CHUCTEME W T.[.) HU3MEHSIOTCS COBEPILIEHHO OJIMHAKOBBIM
00pazoM; 03TOMY, CpaBHUBAS 3TH MPOIECCHI APYT C APYTOM, MBI JOJDKHBI Oy/IeM YOSKIaThCsl B
TOM, YTO OHM "paBHOMEpHBI" (WK "3kBHBaNeHTHBI"). HO mpu cpaBHEHHH Ipyr C Ipyrom Ipo-
[IECCOB, MPUHAICKAINUX K Pa3HBIM TPYIIaM COPAaBHOMEPHBIX (WJIM IKBHBAJICHTHBIX) IIPO-
[[ECCOB, MBI OyneM OOHapyXHBaTh, YTO OHH MEXKIy COOOH HE COpaBHOMEPHBI (HE DSKBH-
BaJICHTHBI). B 3TOM ciydae 10/KHA TOSIBUTHCS BO3MOYKHOCTH (@ B OTPENICICHHBIX CUTYalUsIX U
HEO0OXOAMMOCTb) BBEACHUS PA3IUYHBIX BPEMEHHBIX METPUK.

Muenne n'AnamOepa ¥ TMOCIAEAYIOIMIMX MBICIHTENCH O CYIIECTBOBAHMHM OJHOTO
€IMHCTBEHHOI'0 KJIacCa PAaBHOMEPHBIX (M CTPOro MEPUOJIUYECKHX ) MPOIECCOB CBSI3aHO, BUAMMO,
C TEeM, YTO BpeMs TPAIUIIMOHHO PACCMATPUBACTCS KAK HEUTO YHMBEPCAIBHOE M CAMHOE IS
Bcero Mwupo3naHus U s BCeX ero obnacteil, chep m MarepuaibHBIX cucteM. [Ipu Takom
MMOHUMAaHUU BPEMEHH TPEICTABIISIOTCS 0€30CHOBATEILHBIMH IIPEANOI0KEHUS O CYIIIECTBOBAHUHT
CTOJIb YHUBEPCAIBHBIX CHJI, KOTOPBIE CHHXPOHHO M C OJHUM H TeM e Kodduimerrom
WU3MEHSUTM OBl CKOPOCTH TEUCHHS BCEX MaTepHalbHBIX IPOIECCOB MUPO3MaHUs, U JIaXe €ClId
MOTOOHBIE CHIIBI MMENH OBl MECTO, TO UX HEBO3MOXKHO OBLIO ObI BBISIBUTH. [Ipu 3TOM, OIHAKO,
HE YYMTBHIBAETCS BO3MOXKHOCTH CYIIECTBOBaHHUsS oOinacted, cep MarepuanibHOro MHUpa HIU
MaTepUaIbHBIX CHCTEM, B KOTOPBIX MOTYT HMMEThCS YHHBEpPCAIbHBIC CWJIBI WIH (DaKTOPBHI,
KOTOpPBIE€ CIIOCOOHBI CHHXPOHHO U C OJHUM M T€M ke KO3(P(UIIMECHTOM U3MEHATh TCUCHHE BCEX
MPOIIECCOB, B CHJIy YE€r0 HMMEBIIME MECTO B 3TOM PETrHOHE PABHOMEPHBIC MPOIECCHI TEPSIOT
CBOICTBO PaBHOMEPHOCTU U CTAHOBSATCA B OOIEM CIIy4ae CTOXAaCTUYECKHUMH MpoIlecCaMU. ITO
MOXXET HWMETh MECTO B CiIy4asX, €CIH BCE IMPOIECChl JaHHOW OO0JIACTH WJIM JaHHOU
MaTepHaIbHOW CHCTEMBI MOJYUHSAIOTCS €IUHBIM 3aKOHAM WJIM TPHHAICKAT OJHON M TOH Ke
I[EJIOCTHOM CHUCTEME M HACTOJIBKO TECHO MHTErPUPOBAHBI, YTO BEAYT ce0si KaK €IUHOE IIeIIoe,
CUHXPOHHO U OJMHAKOBBIM 00pa3oM pearupys Ha BCE BO3JACHCTBUS; WU WHAYIUPOBAHBI OJTHUM
U TeM K¢ (QYHIAMCHTAIBHBIM JIBIDKEHHEM W CTPOTO IOBTOPSIOT BCE HM3MEHEHHS 3TOTO
JIBIKEHUS.

Takum 00pa3oM, pacCCMOTPEHHBIE KPUTEPUH PABHOMEPHOCTH U CTPOTOM MEPUOTUIYHOCTH
OCHOBaHbl Ha CpPaBHEHUU MEXIy co00i NByX WM OoJiee MaTepualbHBIX TMPOIECCOB U
MO3BOJISIIOT BBISIBUTH HE aOCOTIOTHO pPaBHOMEPHBIC MJIM CTPOTO MEPUOJUYECKHE TPOIECCHI, a
JUIIb KJIACCHI COPABHOMEPHBIX MPOLECCOB, B COCTAB KOTOPBIX MOT'YT BXOJUTh KaK MOHOTOHHBIE
COpPaBHOMEPHBIE, TaK U COIKBUBAJIIEHTHBIE TIEPHOTUUECKUE TTPOIIECCHI.

Knaccet  copaBHOoMepHbix mporeccoB (KCII) B cooTBEeTCTBYOIIMX  0OONIACTSIX
MaTepUaJIbHOTO MHUpA 3aJal0T CIEeNU(PUISCKHE CTaHIAPThl PABHOMEPHOCTH U MOTYT CIIYXKHUTh
UCTOYHUKAMU TPOIECCOB, MPHUTOAHBIX [UIsI UISHTH(UKAIMU «PABHBIX» WU, TOYHEE,
KOHTPYIHTHBIX HMHTEPBAJIOB JUINTEIHOCTH M YCTAHOBICHHS MEPhl (eOunuyvl u3mMepeHust)
JIUTENbHOCTU. Vcrionb30BaHNe O OTHOLIEHUIO K MHTEpBajIaM JJIUTEIbHOCTH MaTEMAaTUYECKOTO
TepPMUHA «KOHTPYIHTHOCTH» BMECTO TEPMHHA «PAaBEHCTBO», OIPABIAHO TaKXEe WU TEM, 4YTO
PaBEHCTBO MHTEPBAJIOB JUTEIBHOCTH OKAa3aJIOCh 3aBUCHMBIM OT THUIIOB JIBHXKEHHMI pPa3HBIX
KJIACCOB COPaBHOMEPHBIX MPOIIECCOB, TaK K€ KaK PaBEHCTBO OTPE3KOB, YIJIOB, TPEYTOJIbHUKOB U

JPYTUX FeOMETPUUECKUX (GUTYp U TeJ B 3JIEMEHTApHOW T'€OMETPHH OT IPYII ABHKCHHH.
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