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 JAEJATCA Ha MpOLIeANIMe, HACTOALIME U
Oynyuue.

ITonoOHBIE MpPENCTAaBICHUS OCTABAIUCH OOIIEHPUHATHIMU, II0Ka HE IOsABUJIACH
MO3UTHUBUCTCKAsT M O HEOOXOAMMOCTH MX SKCIEPUMEHTAIBbHOW MPOBEPKH U OOOCHOBAHMSL.
AHayn3 1nokasai, yTo B UX OCHOBE JICXKUT TOJIbKO allpuOpHAasi yBEPEHHOCTh B TOM, YTO OJITHOBpE-
MEHHBIMHU SIBJISIIOTCS T€ COOBITHSI, KOTOPBIE MOT'YT ObITh OXBAU€HbI €JUHBIM aKTOM CO3HaHUs. B
peasbHOM JEeHCTBUTEIBHOCTH a0COJIIOTHAs OAHOBPEMEHHOCTh M OJIHO3HAYHOE JEJIEHHE BCeX
COOBITUI Ha MPOILEIINE, HACTOALIME U OyAylIue OKa3bIBAIOTCA SMIIMPUUYECKU JTIOCTOBEPHBIMU
TOJIBKO HpPU YCIOBHM, YTO B3auUMOAEHUCTBHE M OOMEH HHpOpManueld MexXIy COOBITHUSAMU
IPOUCXOJUT ¢ OECKOHEYHOW CKOPOCThIO. IIpu JH0OBIX KOHEYHBIX CKOPOCTSAX B3aUMOJEUCTBUS
TpeOOBaHUE SMIMPUYECKON MPOBEPSAEMOCTH BPEMEHHBIX OTHOIIEHUH MEXIy COOBITHSIMU
NPUBOJUT K TOSBJICHUIO Kiacca COOBITUH, MEXIYy KOTOPHIMH HE CYIIECTBYET OTHOIICHUS
"panblie (1Mo3xe), yeM", U XapakTep BPEMEHHbIX OTHOLICHUNA MEXKAY HUMHU OKa3bIBAaeTCs HEOIl-
peAeIeHHBIM.

B cneunanshoit Teopun otHocutenbHocTH (CTO) 0onHOBpEMEHHBIE MPOCTPAHCTBEHHO
yaJeHHbIe JPYT OT ApPyra cOObITUS BBISBISIOTCS B XO/€ CUHXPOHHU3ALUMU CBA3aHHBIX C 3TUMHU
cobbiTusiMu yacoB. Ilpeanoxkennas A. Ilyankape u ucnosib30BaHHass A. DHHIUTEHHOM Npu
paspabdotke CTO mporeaypa CHHXPOHU3AIMU TPOCTPAHCTBEHHO YAAJICHHBIX JAPYr OT Apyra
4acOB CBOJUTCS K CIENYIOLIEMY.

[IycTh B TOUKE A UMEIOTCS HEKOTOPBIE Yachl M "TOUHO TaKHe e Yachl" UMEIOTCS B TOUKE
B. Torna nabmogarenu B Toukax A u B Oyayr ¢ukcuposats coObiTust B "A-Bpemenu" u "B-
BpeMeHu"... Obmee amst Touek A u B Bpemsi, cunraer A. DUHIITENWH, MOKHO YCTaHOBUTD, €CIIN
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, oTpaxkaercs B MOMEHT £, 1o "B-

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

[Ipy STUX yCHOBUSX MPAKTUYECKH TOOUTHCS TOro, 4TOOBI yackl B Toukax A u B
MOKa3hIBAJIM OJHO H TO JK€ BpeMs, MOXHO cleayrommM obpazoM. I[lycte wmexmy
HAOMIOIATENIIMHA, HAXOAAIIUMUCS B Toukax A u B, MMeeTcs JOTOBOPEHHOCTh O TOM, YTO
HaOMroaTeNlb B TOYKe B B MOMEHT OTpakeHHsI CUTHaIa OT B K A BBICTaBIISIET Ha CBOMX Yacax
3apaHee JIOTOBOPEHHOE ¢ HabmogaTenieM Touku A moka3anue, Hampumep, 00 gacos, 00 MUHYT,

00 cexyn. B sToMm ciydae HaGMOaTeNb B TOUKE A 3HaeT, 4TO 4achl B Touke B B MomeHT (¢ -
t,)2 mo uvacam Touku A mokasbiBatloT 00 wuacoB, 00 muHyt, 00 CekyHA, M MOXET

COOTBETCTBYIOLIIUM 00pa3oM CKOPPEKTHPOBAaTh IOKa3aHMWS CBOMX 4YacoB. B coBpemMeHHOU
¢busnke mpenrnosaraeTcs, 4To OJAMHAKOBBIM O0pa30M H3rOTOBJICHHBIE U CHHXPOHU3MPOBAHHbBIE
MEXIy co00i uachl, HAXOAACh B pa3HBIX TOYKAX WHEPIUAIBLHOW CHUCTEMBI OTcueTa, OyIyT
HEOTPAHWYEHHO JI0JIT0 MOKa3bIBATh OJMHAKOBOE BPEMSI.

NmMenHO Takol cmbicn BKJIAAbIBacT A. DWHINTEHH B TOHSITHE «OJHOBPEMEHHOCTDHY.
BrionHe ectecTBeHHO, UTO €C/IM yKa3aHHBIM BbIIIE 00pa3oM CHHXPOHHM3UPOBATH Yachl BO BCEX
TOYKaX MHEPLUATBHOM CHCTEMbI OTCUETa, TO BCE OHU OyIyT OTHOMOMEHTHO MOKa3bIBaTh OJHO U
TO € BpeMsi, 1 Mbl BBEJIEM HEKOTOPbIil aHAJIOT aOCOMIOTHOIO BPEMEHHU, B KOTOPOM CYLIECTBYET
"abCcoMOTHAsT OAHOBPEMEHHOCTh" (OJJHM M T€ K€ MOKa3aHWs 4YacoB) U OJHO3HAYHOE JIEJICHUE
BCEX COOBITHI Ha MpoIIennIue, HacTosme u oyaymue. OgHako mogo0Has "oqHOBPEMEHHOCTD"
coObITHI B MaciiTabax Bceil MHEPIMATBLHON CUCTEMBI HE UMEET B (PU3MUECKOM MHUpE MpaKTHUye-



CKOT'O 3HAYEHHMS, TIOCKOJIBKY IPH TAaKOM CIIOCO0€ pa3rpaHU4eHHs BCeX COOBITHIA Ha MPOIIEAIINE,
HACTOSAIIME W OyIyIHe JaleKo He Ui BCEX COOBITHH Pa3HECEHHOCTh MX B pa3HbIe BpeMEHa
03Ha4YaeT BO3MOYKHOCTb YCT@HOBJICHHUSI OJJHO3HAUHBIX NMPUYMHHO-CIICICTBEHHBIX CBS3CH MEKIY
HuMu. Tak, HarmpuMmep, Bce COOBITHS, KOTOPbIE UMEIH MECTO B TOYKE A B MEPUOJ, HAYMHAS C
MOMEHTA MOCBUIKM CBETOBOT'O CHTHaja B TOYKY B W 110 BO3BpallleHHS B TOYKY A OTPaKEHHOT'O
CHTHaja, HE MOTYT MMETh MPUYMHHO-CICICTBEHHBIX CBS3€H C COOBITUSAMH, KOTOpbIC HMEIH
MECTO B TOUKE B B MOMEHT OTpa)KCHUSI MPHIIE/IIIETO U3 TOYKH A CBETOBOTO CHTHAJIA.

B nuteparype, mocBsimieHHOW (GHIOCOGCKUM MpobiieMaM TEOPUH OTHOCHTEIbHOCTH,
HOHATHE “OJHOBPEMEHHOCTH TMOJYYHJIO OoJiee IIUPOKOE TOJKOBaHHE, a MMEHHO KakK Co-
BOKYITHOCTh TaKHX COOBITHH, MEXIy KOTOPBIMH HE MOXET OBITh NPHYMHHO-CIICJCTBEHHBIX
CBSI3Ci, a CIIeJIOBATEIbHO M OJHO3HAYHBIX BPEMCHHBIX OTHOIICHHH, €CJIH BpPEMEHHbIC
OTHOUICHUS MEXK]y COOBITHSIMU CBSI3bIBATh C PEATBHBIMHU HJIH, 1O KpaiHEeil Mepe, MOTeHIIMATbHO
BO3MOXKHBIMH MEXIy HHUMH MPUIUHHO-CICICTBEHHBIMH CBS3MHU. [Ipy TakoM HPUYUHHOM
OIpe/IeIEHUN BPEMEHHOM OCIIEI0BATEIbHOCTH COOBITHI BCE T€ COOBITHS, MEXy KOTOPBIMU HE
MOTYT  CYIIECTBOBaTh MAaTe€pHalbHbIC B3aMMOJCHCTBHS, MOXHO pacCMaTpUBaTh  Kak
PETSITUBUCTCKUI aHAJIOT “BCEMHPHON OHOBPEMEHHOCTH HBIOTOHOBCKOW (DM3UKK 1 U Ha3bIBATH
a100 “KBa3MOJHOBPEMEHHBIMH 2, JINOO “TOMOJIOTHYECKH OJHOBPEMEHHBIMHU 3. YUHUTHIBas 3TO,
OJITHOBPEMEHHOCTb, OINPEACICHHYIO KAK OOUHAKOBblEe NOKA3AHUS CUHXPOHUSUPOBAHHBIX MENCOY
0001l 4acos, MOYXKHO Ha3BaTh “‘(POPMATBLHOI OJHOBPEMEHHOCTHIO .

B ¢usunueckom mupe “dopmanbHas OIHOBPEMEHHOCTh HE UMEET (PU3NYECKOrO CMBICIA.
CoBepIICHHO MHa4Ye OOCTOUT JIeJI0 B KMBOM OpPTaHU3ME, B KOTOPOM KaXKIas KJIETKA COACPIKUT
KOIUIO OJHOW M TOW K€ T€HETHYECKOW MPOrpaMMbl, M €CJIM 3Ta MporpaMma 3aKoJWpOBaHa B
eIMHHIIAX METa0OJIMYECKOTr0 BPEMEHH, TO MPH CYIICCTBOBaHHH (HOpMaTTbHOIM OJHOBPEMEHHOCTH
BCe KJIETKM OpraHu3Ma MOTYT TOYHO OJHOBPEMEHHO COBEpIIATh T€ WM HMHBIE aKThl IpH
YCJIOBUH, YTO CYET €IUHHI[ OMOJIOTHYECKOTO BPEMEHU BEICTCS HEMPEPHIBHO C CaMOro Havaia

3M6pI/IOHaJ'ILHOFO Pa3BUTHA OpraHu3Ma.
Oparment kHuru: XacanoB HM.A. Bpems: npupona, paBHOMepHOCTh, u3MmepeHue. — M.: Ilporpecc-
tpamumms, 2001, c. 213-216.
JIut. I'prondaym A. ®Ounocodcekre mpoodiaeMbl MpocTpaHcTBa U BpeMeHu. - M.: [Iporpece, 1969. - 590 c.
Yurpoy k. EcrectBennas gpumocodus Bpemenu. - M.: [Iporpecc, 1964.- 431 c.
®ok B.®. Teopus mpocTpancTBa, BpeMeHH U TsaroTerus /U3m. 2-e, nom. - M.: ®usmatrus, 1961.
Hnbrus A. Xacanos

OTHOCUTENbHOCTb PABHOMEPHOCTWU BPEMEHW - Tlo rayGokomy
yOexaeHno GuIocoPpoB U €CTECTBOUCIIBITATENEH pa3HBIX 30X, PABHOMEPHOCTH MPEACTABISET
co0oit 0JTHO U3 PyHAAMEHTAIBHBIX a0COTIOTHBIX CBOWCTB BPEMEHH.

ApHCTOTENb CUUTAN, YTO PAaBHOMEPHOCTh HACTOJIHKO OOIIEM3BECTHOE U CAMOOYEBUIHOE
CBOMCTBO BPEMEHHU, UTO YyKa3aHUE HA HETO SBIJIAETCA BECKUM apryMEHTOM IIpU J0Ka3aTelbCTBE
WCTHHHOCTH Te3Hca: "BpeMsl He eCTh JBIKEHHE 4.

CornacHo IInoTuHY, paBHOMEPHOCTb SIBJISIETCS €CTECTBEHHBIM CBOMCTBOM TeX
JBY)KEHUH, TP TIOMOIIIK KOTOPBIX MBI H3MepsieM Bpemst /Duneanst, 111, 7,9; 11, 7, 12/.

V. HpIOTOH NOCTYIHMpYeT paBHOMEPHOCTb JUIMTENBHOCTH Kak OOIIEeU3BECTHOE U
CaMOOYEBH/IHOE CBOMCTBO B CBOEM 3HAMEHUTOM OIPE/IeIeHUH a0COMOTHOr0 BpeMeHu /HbIoToH,
1989, c. 30/.

Te3suc o TOM, 4YTO pPaBHOMEPHOCTh €CTh (PyHJaMEHTalIbHOE CBOMCTBO BpPEMEHM, HE
OCIIAPUBAETCSI U COBPEMEHHBIMU HCCIIENOBATENAMH, XOTSI IIPU 3TOM HHOTJA yKa3bIBaeTCs Ha
IPOTHUBOPEYMBOCTh TPEACTABICHUH O paBHOMEPHOCTM BpEMEHHU. XapakTepHbl B 3TOM

1 Yutpoy JIx. EcrectBennas ¢pmiocodus Bpemenu. — M.: TIporpecc, 1964, c. 389.

®ox B.®. Teopus npocTpaHcTBa, BpeMeHHU U Tsirotenus /3. 2-e, non. - M.: dusmarrus, 1961, c. 52.
3 I'pronbaym A. @unocodekue mpodiaeMsl mpocTpancTBa U Bpemenu. — M.: [Iporpecc, 1969, c. 44-48, 435-
505.

4 Cm.: <KAPUCTOTEJIEBCKOE YYEHUE O BPEMEHU KAK MEPE JIBMXEHUW A ».



oTHoOWEeHNH paccyxaeHuss M.J[. AXyHoBa 0 mapagoKCalbHOCTH HbIOTOHOBCKOTO abCOIIOTHOTO
BPEMEHHU, KOTOpOE «II0 CaMOi CBOEH CYHIHOCTH, 0e3 BCSIKOrO OTHOLIEHUS K ueMy-JIH0o
BHEIIHEMY, NPOTEKAaeT PaBHOMEPHO, W HMHA4Ye HA3bIBACTCS UIMTENbHOCTHIO». /HbioTon/. Bo-
IIEPBBIX, MUIIET AXYHJOB, CAMO PaCCMOTPEHME meueHus BPEMEHH YXKE €CTb IPEICTaBICHUE
BPEMEHM Kak IIpollecca BO BpPEMEHHU, a BO-BTOPBIX, «TPYAHO IPUHATH YTBEPKACHHUE O
PAaBHOMEPHOM TEYEHUHM BpPEMEHH, MO0 3TO MpeAIoiaraeT HeyTo, KOHTPOJIMPYIOLIEe CKOPOCTh
noroka BpeMmeHH. Ecim ke Bpems paccmarpuBaercsi "0e3 BCAKOrO OTHOIICHHUS K 4eMy-JIH00
BHEITHEMY"', TO KaKOW CMBICT MOXET UMETh ITPEIIOI0KEHHE, YTO OHO TeYET HEPABHOMEPHO?»°.

XoTss B HallM JHU PEIKO B SIBHOM BHUJAE OTCTAaUBACTCSI HBIOTOHOBCKAs HUAES O
PAaBHOMEPHOCTH Kak 00 MMMAaHEHTHOM CBOICTBE CaMOil JUIMTENIHOCTH, TEM HE MEHEe 3Ta uies
HESIBHO COXPAHSAETCS B IIMPOKO PaclpOCTPAHEHHOM IPEACTABIEHUU O TOM, YTO BCE IPOLECCHI
MOXKHO OJHO3HAa4yHO (1O KpaiiHel Mepe, B Mpenenax JaHHOM CHCTEMbl OTcueTa U C
OIpPEEeIEHHON CTENEHbI0 TOYHOCTH) Pa3/ieIUTh Ha PABHOMEPHbBIE 1 HEPABHOMEPHBIE.

Ho MBI He MOXEM HENOCPEICTBEHHO CpPaBHMBATh CIEAYIOIIME APYT 3a JAPYrOM BO
BPEMEHHOH I10CJIEIOBATEIbHOCTH UHTEPBAJIbI JJIUTEIBHOCTH U TaKUM 00pa3oM ONPENesATh UX
pPaBEHCTBO MM HEpaBeHCTBO. [loaTomy [uIs onpeneneHyst paBeHCTBA UHTEPBAJIOB JUIMTEIbHOCTH
HEOOXOJUMO HMMETh PAaBHOMEPHBI WJIM CTPOro IEpUOAMYECKUN TMpouecc. PaBHOMEpHBII
IIPOLECC — 3TO IPOLECC, KOTOPHIA 3a paBHbIE MHTEPBAJIbl JJINTEIBHOCTH W3MEHSAETCS
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
OIPECIIATh PABEHCTBO MJIM HEPABEHCTBO MHTEPBAIOB JAJIUTENBHOCTH. VIMEHHO TakOl KpuTepui
paBHOMEPHOCTH MpeIoKUI 1 AsamOep®. OH 3aMeTHII, YTO «ECJIM HECKOJIbKO TEJ JBHKYTCS Ta-
KUM 00pa3zoM, 4TO IyTH, IPOXOJAUMBIE UMH 332 OJTHO U TO K€ BpeMs, BCETAa HaX0AATCs (TOYHO
WIM TPUOIMKEHHO) B OJJHOM U TOM K€ OTHOILIEHUH JIPYT K APYTY, TO CUUTAIOT JBUKEHHE ITHX
TENl paBHOMEPHBIM WJIM TO MEHBIIEH Mepe BechbMa OJM3KMM K paBHOMepHOMY»'. U namee
I’ Anambep cieyromuM 00pa3oM MOSACHSET 3TY MBICTb.

Ilycts MBI MMEEM PaBHOMEPHO JBHIKYILIEECS TEJIO A, KOTOPOE 3a MPOU3BOJIBHO B3SATHIN
IIPOMEKYTOK BpeMeHH T mpoxomuT myte E, a apyroe teno B, koTopoe Takke ABUKETCS
PaBHOMEPHO, 3a TOT K€ MPOMEKYTOK BPEMEHH MPOXOAUT paccTossHuE €. « Toraa He3aBUCUMO OT
TOT0, OJHOBPEMEHHO JIM Hayalld JBUTAaTbCA ITH JIBa TejJa 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 €CIIM BCE PABHOMEPHBIE ABHKEHHS OIHOBPEMEHHO
(HEe3aBUCUMO OT TOTO, KOTJ]a Ha4aJloCh TO WJIM MHOE JABUKEHHE) YCKOPSIFOTCS MU 3aMeJUISIOTCS
[0 OJTHOMY U TOMY K€ 3aKOHY, TO M YHMCIIHMTENb, U 3HAMEHaTedb OTHoleHus E/e Oynyt ymHO-
KaTbCsl HA OAHY U Ty e (MOCTOSHHYIO WM NMEPEMEHHYI0) BEJIMYMHY U OTHOIIEHHE OCTAHETCS
HEM3MEHHBIM (pa3yMeeTcs, PU BIIOJIHE €CTECTBEHHOM MPEIOI0KEHNH, YTO pacCMaTpUBaeMble
KO2(PUITMEHTHI YCKOPEHUS WJIH 3aMeIJICHUS JBUKEHUS HE 00paIaroTCs B HYJb).

5 AxyngoB M./l. Merojoiorndeckue OCHOBBI HBIOTOHOBCKOH TEOpHUH NPOCTPAHCTBA M BpeMEcHH //
®duzndeckas Hayka u punocodwus. - M.: Hayka, 1973, c. 338.

6 I’ AnamGep (D’Alembert) Kan Jlepon (1717-1783) - — dpaHy3cKuil MaTeMaTHK, MEXaHHK U Guiocod,
MHOCTpaHHbIH nodeTHbld wi. [lerepOyprckoir AH (1764), un. Ilapmxckoit AH (1741), dpanuy3ckoil akaneMuu
(1754) n nmp. akagemwmii. C 1751 mo 1757 r Bmecte ¢ JI. Juapo paGoTan Han co3gaHweM «DHIMKIONEANH HAYK,
HUCKYCCTB M pemécem». Brepsrie chopmymuposan (1743) obuue mpaBuia cocTaBieHUs AUQQEpeHIInaTbHBIX
YpaBHCHWH IBIDKEHHUS JIOOBIX MaTepHaNbHBIX CHCTEM, CBEAS 3alauyd JWHAMUKHA K cTatuke. OCHOBHBIC
MaTemaThdeckue Tpyabl JI. oTHocsATCs K Teopun nuddepeHmaNbHbIX ypaBHeHUH. B actpoHomuu J[. oGocHOBa
TEOPHUIO BO3MYIICHHUH IUIAHET W TEPBBIM CTPOTO OOBSCHHUI TEOPHIO MPENBapeHUs PaBHONEHCTBHA W HyTaruu. U3
dunocopckux paboT Hamboyiee BaXHOE 3HAYCHHE HMMEIOT BCTYMHUTENbHAs CTaThd K «DHOUKIOmenun» «Odepk
NPOUCXOXKACHHST U pa3BuTHs Hayk» (1751), B KoTOpo#l maHa kinaccupukanus HayK, U «DJIEMEHTH (HIOCOPUI»
(1759).

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



JIeHCTBUTENBHO, €CIIM J[Ba TeNa, JBWXKYIIUECS C MOCTOSHHBIMU CKOPOCTSIMH a H D,
HAYHYT CUHXPOHHO M IPONOPLMOHAIBHO U3MEHATh CBOM CKOPOCTU C HEKOTOPBIM NE€PEMEHHBIM
BO BpeMeHu Kodpduuuentom K(f) m TakuM 00pa3oM HX CKOPOCTH CTaHYT IMEPEMEHHBIMU
enmmurHaMu a* K(t) u b* K(t), To aBukeHus 3TUX TeJl He IEPECTaHyT YIOBIETBOPATH KPUTEPHIO
paBHOMepHOCTH 1’ AamOepa, MOCKOJIbKY OTHOLICHUE PACCTOSIHUN, MTPOMIEHHBIX STUMHU TEIaMH
3a OJIUH U TOT K€ IPOM3BOJIBHO B3ATHIM MHTEpBad AnurensHocth At =t,—t (nmpu t,#t u

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

t5 ts
Ta=~ K@ = dt a> K@ =~ dt

l l

— = = Const
t> t>
fb > K(t) * dt b >~ [K(t) > dt

1 1

of [V

Takum oOpa3om, KpuTepuil paBHOMEpHOCTH 1 Anambepa TMO3BOJISIET YCTaHABIIUBATh
JUIIb COPAaBHOMEPHOCTh CPAaBHHMBAEMBIX MEXIY COOON IBMKEHHH, a HEe HX aOCONIOTHYIO
paBHOMepHOCTH. [lockonbky kodddunment K(t) B o0meM cirydae MOXKET OBITh CTOXaCTUYECKOM
dbynkueit Bpemenu (1), TO pa3Hble KJIACChl COPABHOMEPHBIX IPOILIECCOB MOTYT OBITH B3aWMHO
CTOXaCTHUYHBIMH.

He no3BomnsitoT ycTaHOBUTH "aOCOMIOTHYIO pABHOMEPHOCTH" U JiBa IPYTUX MPEAiaraeéMbIX
I'AnamMOGepoM KpUTepusi pABHOMEPHOCTH.

CornacHo OJHOMY U3 HHX, «..JBH)KEHHE TeJla MOXXHO CYHMTaTh MNPHOIMKEHHO
PaBHOMEpPHBIM B TOM CiIy4ae, €CJIM TeJO MPOXOAUT OJAMHAKOBBIE MYTH 3a TaKHE MPOMEXKYTKU
BPEMEHH, KOTOPHIE MBI MOYKEM CUMTATh OAMHAKOBBIMHU. IIpOMEXYyTKH k€ BPEMEHH MBI MOKEM
CUMTaTh OJIMHAKOBBIMM B TOM CIly4yae, €CJIM MHOTOKpaTHble HAOJIIO/IEHUS MOKa3bIBalOT, YTO B
TEYEHUE HUX MPOUCXOJAT OAMHAKOBBIE COOBITHSA, KOTOpPHIE MOXHO CUYHMTATh JUISAIIUMHCS
OJIMHAKOBO. Tak, Mbl MOXEM CUMTATh, YTO U3 OJHOW M TOW K€ KJIETICUJPHI BOAA BHITEKAET BCS-
KU pa3 3a 0JTHO U TO ke BpeMs» /Tam xe, c.47/.

Jlyis Toro 4ToOBl MPUMEHSITh 3TOT KPUTEPUH PAaBHOMEPHOCTH, HAJO OBITH YBEPEHHBIM,
YTO CYLIECTBYIOT MPOLECCHI, NMPOTEKAIOUINE BCAKUN pa3 OJMHAKOBO, IIPU IOMOIIM KOTOPBIX
MO>KHO OTOKJECTBIISITh YAAJIEHHBIE IPYT OT Jpyra (BO BpEMEHH) BpeMeHHbIe nHTepBaibl. OHa-
KO BBIBOJI O TOM, YTO JAAHHBINA IPOLECC BCAKHUI pa3 MpPOTEKAeT OAMHAKOBO, OMMPAETCS Ha Hall
MOBCE/IHEBHBII OMBIT U OCHOBAH, B KOHEUHOM UTOTE, HAa CPAaBHEHUHU 3TOTO Ipolecca ¢ APYrUMH.
Ho kakoBa rapaHTus TOro, 4To CpaBHHUBAeMbIE MPOIECCH HE CBA3aHBI MEXIY cO00i KakuMU-
a1M00 HE U3BECTHBIMH HaM (yH/IaMEHTAIbHBIMU 3aKOHAMH MPHUPOJIBI U HE BXOAST B OJIUH U TOT
e KJIacC COPaBHOMEPHBIX ITPOLECCOB?

AHaNOrM4yHOE BO3PAKEHUE MOYKHO BBICKA3aTh M 1O OTHOLICHUIO K TPETbEMY KPHUTEPHUIO
PaBHOMEPHOCTH, COTJIACHO KOTOPOMY  «...JBH)KEHHE MOXHO CUUTaTh MPUOJIMKEHHO
paBHOMEpHBIM, KOT/Ia Mbl BIpaBe IOjaraTh, 4TO JEHCTBUE YCKOPSIOLIEH WM 3aMeUIsiolen
IPUYHMHBI - €CITU TAKOBasi UMEETCsI, - MOKET OBITh TOJIBKO HeollyTumoi» /Tam xe, ¢.47/.

Opnako, B o01ieM ciiydyae, 0 HAIMYUU WIM OTCYTCTBUU MOJOOHBIX NMPUYUH MBI MOXKEM
CYIUTh JIMILIb 110 Pe3yJabTaTaM UX JEUCTBHUSA, T.€. M0 PEAIBHOMY YCKOPEHMIO WIH 3aMENJICHUIO
HaAO0JII0JaeMOT0 JABM)KEHUS WM TpOIlecca, YTO Takke TpeOyeT COIMOCTABICHUS HCCIEAYEeMBIX
00BEKTOB € OOBEKTaMM, KOTOpBIE, IO HAIIeMy MHEHHIO, JIMOO HE MpPEeTepIeBalOT HUKAKUX
M3MEHEHUH, 1100 0JIMHAKOBbIE U3MEHEHUS BCAKUI pa3 AnsATcs oauHakoBo. Ho Bce Te mpUyuHbL,
KOTOpBIE OJAMHAKOBO YCKOPSIIOT WJIM 3aMENJISAIOT BCE CPAaBHUBAEMBIE IIPOLECCHI, OCTAHYTCS AJIs
Hac "HEOUyTUMBIMH'".



Bbinenute mpuroAHble UIS HM3MEPEHUS BPEMEHH CTPOro MEPUOIUYECKHE IPOLECCHI
MOYKHO TIPY TIOMOIIM KPUTEPUS CTPOTOM TIEPUOMYHOCTH, IpeuiokenHoro P. Kapuamoms.

Ob6cyxnas 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 H3MEHSTbCS, U '"CUJIbHBIE MEPHOJUYECKHE Mpouecchl”, y
KOTOPBIX MEPUOJbI COXPAHSIOTCS MOCTOSHHBIMU. J[s M3MepeHus BpeMeHH KelaTeIbHO ObLIO
OBl B3STh TAaKOW MEPUOAMYECKH MpoIlecc, Meprobl KOTOPOro BCErJa OCTAaBaUCh Obl HEU3-
MeHHbIMH. Ho eciin MBI emie He yMmMeeM U3MepATh BpeMs, TO M HE MOXEM almpuoOpu CKa3aTh,
KaKHe MepuoInYecKue MpoIecchl OTHOCATCS K cladbIM, a Kakue - K CHIIbHBIM. C IIeJIbI0 BhIEsIe-
HUs nocneanux P. KapHan BBOOUT MOHATHE SKBUBAJICHTHOCTH NMEPUOIUYECKUX IporeccoB. OH
numiet: «Ecnu Mbl 00HApYKUM, YTO HEKOTOPOE YHCIIO MEPUOJIOB IIporecca P Bcerjga COOTBETCT-
BYET ONpEEICHHOMY YHMCIy IIEpHOJIOB Mpolecca F,, Toraa Mbl TOBOPUM, YTO 3TH JBa IEPUOIU-
YECKHX MPOIIECCa IKBUBAJICHTHBI».

HetpynHo 3amMeTHTh, YTO 3TO YCIOBHE 3KBHUBAJICHTHOCTH IMEPHOANYECKHX IPOILIECCOB
TOXKJIECTBEHHO MEPBOMY YCJIOBHIO paBHOMEpHOCTH a'Anambepa. Tonbko B ciiydyae mepuoaunye-
CKUX TIPOILIECCOB BMeECTO MpoiaeHHbIX nyrell E n e mbl GepeM uucia nepuogoB P u P, u
TpebyeM, Kak u a'AnamOep, 4TOObI OTHOIIEHUE 3TUX BEIWYMH, T.e. P /F,, 0CTaBanoch MOCTOSH-
HBIM Ha JIFOOBIX MTPOU3BOJIBHBIX MHTEpBasIaXx BpeMeHH - At. [1o3TOMy SKBUBaJICHTHBIE TIEPUOIH-
YeCKHUE MPOIECChl MOKHO OBUIO OBl Ha3BaTh "PaBHOMEPHBIMH MEPUOAMYCCKUMHU ITporieccamu'10,

OobmwenpunsThIil ciocod n3mepenus: Bpemenu P. KapHan cuntaeT OCHOBaHHBIM Ha TOM,
YTO SMIHMPUYECKH BBIABICH OOJBIIONW KJIACC HSKBHUBAJICHTHBIX MEPUOJUYECKUX MPOIECCOB,
KOKIBIA U3 KOTOPBIX MOXKET OBITh UCTOJB30BaH /ISl M3MepeHust BpemeHu. K stomy kiaccy ot-
HOCSATCSl BpallaTeNbHbIE JBIKCHUS HEOECHBIX TeJ, KOJICOaHHsS MAsTHHUKOB, JIBIKCHHS
OanaHCUPHBIX KONECHMKOB dacoB H np. [Ipu atom P. Kapnam 3ameuaer, 4To, «HACKOJBKO MBI
3HAeM, CYIIECTBYET TOJBKO 0OuH OOIIMPHBINA Kjacc Takoro poaay» /Tam xe, c.133. Beigeneno P.
Kapnanom/. Ecniu 370 3amedyaHne UCTUHHO M CYHIECTBYET TOJIBKO OJMH KJIACC SKBHUBAJIEHTHBIX
MPOIIECCOB (UTO COOTBETCTBYET yTBep:kaeHuto XK. 1’ AmamOepa o CyIeCTBOBAaHUM €IMHCTBEHHO-
ro Kiacca paBHOMEpHBIX MABW)KEHHI), TO JOJDKHA CYIIECTBOBAaTh €JAMHCTBEHHAs METpPUKaA
BpPEMEHH, CBSI3aHHAs C STHM E€IWHCTBEHHBIM KJIaCCOM SKBHUBAJICHTHBIX TpolieccoB. Bompoc 06
HKBUBAJIEHTHOCTHU (MJIM PAaBHOMEPHOCTH) TEX HIJIM MHBIX MPOIECCOB OKA3bIBACTCS MPABOMEPHBIM

8 KAPHAII (Carnap) Pymoasd (1891-1970) — Hemeuko-aMepHKaHCKUH (uiiocod U JOrHMK, OIMH U3
OCHOBOIIOJIO)KHUKOB JIOTHYECKOTO IO3WTHBH3MA, CIIENUAINCT B obsactu ¢uiocopun Hayku. [IpemonmaBan B
Benckom ynusepcutere (1926-1931), B 'epmanckom yrusepcurete B Ipare (1931-1935). C 1935 r. B CLLIA npod.
Yukarckoro yausepcuteta (1936-1952) u Kanupopuuiickoro ¢ 1954 r.

Bwmecre ¢ npyrumu uineHamu BeHCKOro kpykka NpHHSUI y4acTHe B pa3pabOTKE HEONO3MTHBHCTCKOM
MOJIETIM HAYYHOTO MO3HaHUS, IIPU3HABaBIICH OCHOBOW HAay4YHBIX 3HaHWI aOCOJIOTHO JOCTOBEPHBIE NPOTOKOJIBHBIE
Npe/IOKEHHs], K KOTOPBIM JIOJDKHBI OBITh CBOJUMBI (BEpUHIUPYEMbI) BCE OCTAJbHBIC NPEIOKEHUS HAYKH.
[peanoxenus, He noAjarouMecss BepuU(UKALMU, OOBABIINCH HE HMEIOIMMH CMBICIA M IOJISKALMMHU
YCTpaHEeHWIO U3 HayuHbIX 3HaHuii. [lo3nHee KapHam oTorien OT MepBOHAYAIBbHBIX H3JIMIIHE JKECTKUX YCTaHOBOK
Benckoro kpyxka. Tpyasl KapHamna ciocoOcTBOBaM pa3BUTHIO (hruiocohun HaAyKH.

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

10 He Bce sKBHBaJEHTHBIE NEPHOANYECKHE IPOLECCHl SBISIOTCS paBHOMepHbIMHM. Kak ormermn eme I
Tanuieii, paBHOMEPHBIM SIBJISETCS JIMIIb TAKOE JBIKCHUE, «IIPH KOTOPOM PACCTOSHHMS, IIPOXOAUMBIE JIBHXKYIIMMCSI
TEJIOM B JIFOOBIC paBHBIC MPOMEKYTKH BPEMEHH, PaBHBI MEXTy coOoi» /Tanmnelt, 1964, c. 234/. ITpu stom [anuneit
MOIEPKUBACT CJIOBO "NM00BIe", 3aMedasi, 9TO BO3MOXHBI TaKWe IBIKCHMUS, KOTa TEJIO B HEKOTOPHIE ONpeICIICHHBIC
paBHBIE IPOMEXYTKN BPEeMEHHU OyAET MPOXOANTH PaBHBIE PACCTOSHIUS, TOTAA KaK B paBHBIC K€, HO MEHBIIIHNE YacTH
3TUX TIPOMEKYTKOB MPONICHHBIE PACCTOSHUSI HEe OYIyT paBHBI /TaM xe/.

C 9TOH TOYKM 3peHws], BpalleHue 3eMJIM BOKPYT' OCH - 3TO JICHCTBUTEIHFHO PaBHOMEPHBIH U BMECTE C TEM
PUTMHYECKHH TPOLECC, TOrJa Kak KadaHWe (PU3NUECKOrO MasTHUKA HE SBIISICTCS PAaBHOMEPHBIM [BIKCHHEM,
MOCKOJIbKY MasiTHUK Ha MPOTSHKEHHH KaXKIOTO MEeproja ABaXKbl OCTAHABIMBAETCS, @ MEX/IY 3TUMU OCTaHOBKaMH
JBIDKETCSI C MEPEMEHHOM cKopocThio. [1oaToMy, ToBOps 00 SKBHBAJICHTHBIX MEPUOJMYECKHUX IIpolieccax Kak o
PaBHOMEpHBIX, Mbl OyJeM paccMaTpuBaTh MX NEPUOJbI KaK Hexelnmble "KBaHTHI'. VIMEHHO B 3TOM CMBICIE BCe
9KBUBAJICHTHBIC IEPHOANYECKHE TIPOLIECCH OyIyT OHOBPEMEHHO U "paBHOMEpPHBIMU".



JMILIB B TOM ClIy4ae, KOrJja Mbl HMEEM BO3MOXKHOCTh CPaBHUBATh UCCIIENYEMBIN MPOLIECC C APY-
FMMH IIPOLECCaMU. DTO HABOJIUT HA MBICIb O TOM, YTO B NPHHILIMIIE BO3MOXHBI Pa3INYHbIC
IpyHIbl COPaBHOMEPHBIX (WM NEPUOAMYECKUX SKBUBAJICHTHBIX) IIPOLIECCOB, T.€. TaKUX,
KOTOpbIE B CHILY T€X WJIM MHBIX IPUYUH (HAIIpUMEp, B CHIIy MOAYMHEHMsI OOIMM 3aKOHaM, MpH-
HAJJICKHOCTU €IMHOM LENOCTHOW CHCTEME U T.A.) U3MEHSIOTCS COBEPIIEHHO OIMHAKOBBIM
00pa3oM; O3TOMY, CPaBHMBAsL 3TH MPOLECCHI APYT C APYIOM, Mbl JOJKHBI OyJeM yOeKaaTbcs B
TOM, YTO OHM "paBHOMEpHBI" (WK "3kBUBaNeHTHBI"). HO mpu cpaBHEHMH Ipyr C Ipyrom Ipo-
LIECCOB, MPUHAIEKAIIUX K Pa3sHbIM IpyNIaM COPaBHOMEPHBIX (WIM SKBUBAJIEHTHBIX) IpO-
IIECCOB, MBI OyleM OOHapyKuMBaTh, YTO OHM MeEXAy c000il He COpaBHOMEpHBI (HE 3KBH-
BAJICHTHBI). B 3TOM cilyyae JOJIKHA MOSBUTHCS BO3MOXKHOCTH (@ B OIPENIEIEHHBIX CUTYalUsIX U
HE00XOJMMOCTb) BBEJICHUS Pa3INYHbIX BPEMEHHBIX METPUK.

Muenne n'AnamOepa ¥ TMOCIAEAYIOIMIMX MBICIHTENICH O CYIIECTBOBAHUHM OJHOTO
€MHCTBEHHOI'0 KJIacca paBHOMEPHBIX (M CTPOro MEPUOJANYECKUX) MPOLIECCOB CBSI3aHO, BUAMMO,
C TEeM, 4TO BpeMs TPAJUIMOHHO paccMaTpUBAeTCid KaK HEYTO YHHUBEPCAJIBHOE U €AMHOE JUIs
Bcero Mupo3zgaHus U A Bcex ero obnacteil, chep n marepuanbHbix cucteM. [Ipu Takom
INOHUMaHWM BPEMEHU IPEACTABISIIOTCS 0€30CHOBATEIbHBIMU MPEATIOJIOKEHHS O CYIIECTBOBAaHUN
CTOJIb YHUBEPCATBHBIX CHJI, KOTOPbIE CHHXPOHHO M C OJHUM U TE€M e KOd(PPHUIMEHTOM
U3MEHsUIN Obl CKOPOCTH TEYEHHUS BCEX MaTepHalIbHBIX IMpoleccoB Mupo3gaHus, U Jaxke eciu
OJO0HBIE CHJIBI MMeEN ObI MECTO, TO MX HEBO3MOXKHO ObUIO OBl BRIABUTH. [IpH 3TOM, OIHAKO,
HE YYUTHIBAETCS BO3MOYKHOCTh CYILECTBOBaHHUS obOiactel, chep MarepHaJbHOIO0 MHUpa WU
MaTepHaJbHBIX CHUCTEM, B KOTOPBIX MOTYT HMMETHCS YHHBEpPCAIbHBIE CHIIBI WM (DaKTOPHI,
KOTOpPbIE CLIOCOOHBI CHHXPOHHO U C OJTHUM U TeM k€ KO3((UIIMEHTOM U3MEHITh TeUEHHE BCEX
IIPOLIECCOB, B CHJIy YE€ro MMEBIIME MECTO B 3TOM PETHOHE PABHOMEPHBIE MPOLECCHI TEPSIOT
CBOWCTBO PaBHOMEPHOCTH M CTAHOBATCS B OOILEM Cllyyae CTOXAaCTMYECKHMMHM IpoleccaMu. ITo
MOKET HUMETh MECTO B ClydasX, €CJIM BCE IpOLECChl JaHHOM 00JacTH WIM JaHHOU
MaTepUaIbHOW CHUCTEMBI IOAYMHSAIOTCA €AMHBIM 3aKOHAM WJIM NPUHAMIEKAT OJHOM U TOH Ke
LEJIOCTHOW CHCTEME M HACTOJBKO TECHO MHTEIPUPOBAHBI, YTO BEAYT ce0sl Kak €IMHOE LeNoe,
CHUHXPOHHO U OJIMHAKOBBIM 00pa30M pearupyst Ha BCe BO3JEHCTBHSL; MIIM UHAYLIMPOBAHbI OJJHUM
U TeM Xe (QyHIaMEHTAJIbHBIM JBM)KEHHEM U CTPOTrO MOBTOPSIOT BCE H3MEHEHHUS 3TOr0
JIBUKECHHUS.

Taxum 00pa3oM, pacCMOTpEHHbIE KPUTEPUU PABHOMEPHOCTU U CTPOrOM MEPUOJAUYHOCTH
OCHOBaHbl Ha CpPaBHEHUM MeXay co0oil IByX wiM Oojee MaTepHalbHBIX IPOLECCOB U
MO3BOJISIIOT BBISIBUTH HE a0COJIIOTHO PABHOMEPHBIE WJIM CTPOTO MEPUOJUYECKHE MPOLECCHI, a
JIMILB KJIACCHl COPABHOMEPHBIX IIPOLECCOB, B COCTAaB KOTOPBIX MOT'YT BXOAUTHh KAK MOHOTOHHbBIE
COpaBHOMEPHBIE, TaK U COOKBUBAJICHTHBIE IEPHUOIUUECKHE ITPOLIECCHI.

Knaccet  copaBHomepHbix mpoueccoB (KCII) B cOOTBETCTBYIOIIMX — OOJIACTSIX
MaTepuaIbHOrO MHpa 33Jal0T cleuu(uueckue CTaHAapThl PaBHOMEPHOCTH U MOTYT CIYKUTh
UCTOYHHKAMHU TPOLIECCOB, MPHUTOAHBIX JUISI WACHTU(GUKAIMM «PABHBIX» WU, TOYHEe,
KOHIPYIHTHBIX WHTEPBAJIOB JUIMTEIBHOCTH W YCTAHOBJICHUS Mepbl (eOunuyvl usmepensl)
JUIMTENbHOCTHU. Mcnonp30BaHNE IO OTHOLIEHUIO K MHTEPBaIaM JUIMTEIbHOCTH MAaTEMAaTHYECKOTO
TEPMHHA «KOHTPY?HTHOCTBH)» BMECTO TE€PMHHA «PABEHCTBO», OMNPABIAaHO TAaKXE U TEM, YTO
pPaBEHCTBO MHTEPBAIOB UIMTEIBHOCTH OKa3aJlOCh 3aBUCHUMBIM OT THUIIOB JBM)KEHUN pa3HBIX
KJIACCOB COPaBHOMEPHBIX MPOLECCOB, TAK K€ KaK PaBEHCTBO OTPE3KOB, YIJIOB, TPEYTOJIbHUKOB U

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