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INPOCTPAHCTBO U BPEMA: DJIEKTPOMAT'HUTHASA ITPUPOIA
HNPOUCXOXKIEHUSA

[TerpoB Huxonaii BacunbeBnd, akagemMuk MexIyHapoJHOH akaJeMHUU HAayK HKOJOTMM M OE30MacHOCTH YeloBeKa U
NIPUPOJIB, WieH MexTyHapoIHOTO KiIy0a y4€HbIX, Hay4yHbIi KoHCYnbTaHT OO0 «9KOITPOBA»

AHHOTaANUA

Bpemsa u npocmpancmeo cesazamvl ¢ 0gudiceHuemM U npoyeccamu npespaujerus u usmMeHeHus QuuiecKkol peaibHoCmu
CO2NIACHO 3AKOHY 31eKmpomazHuUmuelx Konebanuil. Ilockonvky — 6ce  hopmbl euwjecmea u U3IYHeHUL UMerom
INEKMPOMASHUTNHOE NPOUCXONCOCHUE U NOMOMY ABNAIOMCIA KOAeOAMENbHLIMU CUCTEMAMU, MO COBPEMENHAs Npobiema
8peMeHU U NPOCPAHCMBA peutaemcsi 008OJbHO NPOCHO Ipedwioywue mpyonocmu u HeCmvlKO8KU BOZHUKAIU
OMMo20o, YMmo meopemuyeckas QuU3UKa, He paccMampusds JcUsble NPOYECccyvl, NLIMALAC, U NLIMAEMCS. NPUCTIOCODUMb
2eomempuio (uULecKo2o0 8pemeHu U NPOCMPAHCBA K JHCUbIM cucmemam. Kuou K HOHUMAHUIO O0aiom 3aKOHbL
KONebanull U YHUBEPCANbHbIlL 3AKOH KOCMOCA — 3AKOH coxpaneHus diwcusnu. CniouiHocms (KOHMUHYANbHOCHb) U
OUCKPEMHOCMb AGNAIOMCA 00WUM CEOUCHBOM NPOCMPAHCMEA, BPEMEHU, KAXCOOU cucmemvl, Ymo obecneduusaem
PEe30HAHCHOe 83auMOoOeticmaue 1 pazgumue no nPpocpamme.

KJIFOUEBBLIE CJIOBA: mpocTpaHCTBO, BpeMsl, TUCKPETHOCTh, KOHTHHYAIBHOCTh, )KU3HB, KOJICOATENbHBIH IIPOoIIecC.

ELECTROMAGNETIC NATURE OF ORIGIN OF SPACE AND TIME
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Abstract

Time and space are connected with the movement and processes of transformation and changes the physical reality
according to the law of electromagnetic oscillations. Since all forms of matter and radiation are electromagnetic in
origin and are therefore oscillatory systems, then the modern problem of time and space solved quite simply Previous
difficulties and inconsistencies arose because in theoretical physics, not considering living processes, has tried to adapt
the geometry of physical time and space living systems. The key to understanding the laws give oscillations.
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BBenenue

CoBpeMeHHas noaumu3upoeanuas TmpodiemMa TIodalu3aluy, COCPeIOTOYEHHAs! TIaBHBIM
00pa3oM Ha pelIeHNH YKOHOMUYECKHUX MPOOJIeM U B MEPBYIO OYepelb Ha TOBIMBO-IHEPTeTUIECKON
npoOemMe, He MOXET OBITh YCIIENIHO pelieHa 0e3 co3manus eauHo Hayku. Ho s e€ cozmanust
HaJ0 PEIIUTh MPOOJIEeMy MPEICTABICHUS O TPOCTPAHCTBE U BPEMECHHU.

HeobxonuMo HalTH MeTOA pelleHus AaHHOU mpobiembl. Ho kak  Ha eIuHOM, JOCTYITHOM
YeJI0BEYECKOMY CO3HAHUIO SI3bIKE OMUCaTh (DU3MUECKUN M JYyXOBHBIH, MHUKPO, MaKpO U Mera MHp?
«Yto Ttakoe mpoctpaHcTBO? UTo Takoe Bpems? C MOABIEHUEM TEOPUU OTHOCUTEIBHOCTH
IMPHUBBIYHBIM CTaJl BOIIPOC: «YTto Takoe HpOCTpaHCTBO-BpeMH?)). I'maBHas IMpuiYruHa HECIIOHMMAaHUA
CyTH OTHUX BONPOCOB COCTOMT B TO, UYTO TEOMETPUYECKYID (OpPMY BpPEMEHHU MBITAIOTCS

HpI/ICHOCOGI/ITB K COOBITHSIM U SBJIICHUSM >KHBOTO nponecca B YCIOBUAX HCKYCCTBECHHOI'O
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pasjeneHus Mupa MpUPOJbl Ha JKUBYIO M KOCHYIO IPUPOJY, B YCIOBUSAX OTCYTCTBHS
IIPEJICTAaBICHUSI O TEHETUUECKOM CBSA3M MUKPOMHUPA U MaKpOMUpA.

«B umoece Ha NpOMANCEHUU BEKO8 Peuanucb YAacmHble B0NPOChL O NPOUCXOHCOEHUU
NOHAMUSL NPOCMPAHCMBA U BPEMEHU, a MAKdICe Upe38bluaiiHo mpyoHble 3a0ayu, CEA3AHHble C
obocnosanuem ux omoenvuvix ceoicme» [1, c. 9]. DTU TPyAHOCTH SIBISFOTCS CICICTBHEM
HEYJIOBJIETBOPUTEIEHOTO MHUPOBO33PEHHS, OCHOBOH KOTOPOTO SIBISICTCSA TEOpHUs OOJIBIIOTO B3PHIBA,
KOTOpast B CBOIO OYepe/ib SBISIETCS OCHOBOM Teoperndeckoi pusuku. Ho B pusmke ecth u Bropas
OCHOBAa — JJIGKTPOMAarHuWTHas, KoTopass MAaéT XOpOIIHWe pe3ylbTaTbl B OOBSACHEHHM JKUBBIX
IIPOLIECCOB B IPOCTPAHCTBE KOCMOCA HA MPOTSXKEHUHU BPEMEHH BOJIIOLINU.

st perienust mpoOJIeMbl COBPEMEHHOTO KPU3KCAa BO BCEX O0JIACTSIX YEITOBEYECKOTO OBITHS
HeoO0Xo/MMa HOBasi TOYKA 3PEHHS Ha MHP KOCMOCA, B KOTOPOM MBI JKUBEM. ODTHM  HOBBIM
MHUPOBO33PEHUEM SIBIIAETCS UJEA KUBOIO KOCMOCA, OCHOBAaHHAs Ha €IUHOM 3JIEKTPOMarHUTHOM
IPOUCXOXKACHUU  BEIIeCTBA M  M3JIY4YeHUH, Ha B3aUMOACHUCTBUM (OpPM  BellecTBa C
AJIEKTPOMArHUTHBIMH TIOJISIMUA 68 pumme KoaebamenvHoz2o npoyecca. CornacHo ¢u3uke o000
Y4acTOK MPOCTPAHCTBA KOCMOCA M KaX/1as BEIIECTBEHHas B HEM (opMa sIBIISIETCS KoJieOaTeIbHbIM
KOHTYPOM, ITOCKOJIBKY OHH SIBJISIFOTCSI AMCKPETHBIMU YacTsIMHU OOIIET0 3JeKTpOMarHuTHoro nos. C
stux no3unuii [IPOCTPAHCTBO u BPEMSI cpasy ke oOperaioT pealibHbIE YepThl U peajbHbIe
CBOMCTBA, U BCE HAy4YHbIE HAIIPABICHUS JIETKO OOBEIUHSIOTCS B OJJHY HayKy O >KUBOW BceneHHoM.

1. KpaTkuii 0030p 3BOJIIOIUM NPeICTABICHUI 0 IPOCTPAHCTBE U BPpeMeHH

Enmuckon u kaHwiep ¢paniy3ckoro kopons Yapns3a V Hukomait Opem (1330-1382),
npenogaBaBiiuM B mapmkckoii CopOoHHe, B cBoéM Tpaktare «Tractatus de configurationibus
qualitatum et motuum» («O xkoH(puTrypanmuu KadecTB») TMEpBBIM B EBpore HCHOIb30Bal
KOOpJIMHATHOE M300pa)keHHe MaTeMaTWdecKuX (QYHKIMI OT BpeMEHH, Ha3blBask KOOpPAMHATHI IO
aHAJIOTHH C YK€ JJaBHO MPUMEHSBILIUMUCS B ACTPOHOMUU U reorpaduu «I0JTOTOW» U «ILIUPOTON
[3]. B aTom TpakTate Opem pa3BuBan cBoé «YueHHe O MHUpPOTe Gopm», UCTIONB3Ys rpaduyeckoe
MIpE/ICTAaBICHUE JUIsl TEPEMEHHOM BEIMYMHBI, 3aBHUCALIEH JMOO OT TPEX MNPOCTPAaHCTBEHHBIX
KoOpauHaT, 1100 oT BpeMenn. Hukomait Opem He pa3nudai B CBOEM «YUEHHUH O MUPOTe Gopm»
MHTEPBAJIbl BPEMEHU U MPOCTPAHCTBA, YTO MPUBEJIO BIOCIEACTBUN B €CTECTBO3HAHUU K 3a0BEHUIO
HanboJiee BAKHON XapaKTePUCTUKU BPEMEHH — €T0 HeoOpamumocmu.

OpHako TOHATHE obOpamumocmu WIA HeoOpamumMocmu 6pemeHu CHUMAETCS, eclld
paccMmarpuBaTh  KojeOaTeabHBIM Ipollecc, IMPOLECcC COXPAaHEHUS YacTOThl COOCTBEHHBIX
He3aTyxaunmx kojiebaHuil. B konebaTenbHOM mpolecce ecTh NMepHoi KojeOaHUs, B TEUCHHE
KOTOPOTO MPOXOJUT MpsiMasi M oOpaTHAas BOJIHA T€UEHUS MOTOKa sHepruu (1 BpemeHu). OOparHas

BOJIHA BTOpPOIro IMmojgynepuoga 3aBCpmiacT MA€JI0, HaYaTo€ B IICPBOM IIOJIYICPUOIL. BpeMﬂ'TO
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o0paTuMo B KoJeOaTeTbHOM Ipoliecce, HO CBOMCTBa €ro pasHbie. BpeMms mepBoro mosynepuona
OTJIMYAETCS KAYECTBEHHO OT BPEMEHH BTOporo momynepuoma. OOuH U3 3aKOHOB BpPEMEHU
MOKa3bIBACT, YTO HOBOE 6peMs (HOBbl Nepuood KoNebauus) He MOdCem HAYamuvcs, NoKa He
3aKOHUUMCS npedvioyujee epems (npedvloywuil nepuod). B TBOpUECKOM IMpoIecCce KU3HU BpeMs
00paTUMO MOAOOHO OOPATUMOCTH MBICIH, €€ MOXXHO MHOTOKPAaTHO BBI3BIBATh W HCIIOJIBH30BATH B
TBOpUYECTBE. B mocnemyromemM neproje CBOCTBa BpeMEHH OJIM3KU K CBOMCTBAM BPEMEHH TIEPBOTO
nepuosa.

Huxonaii Opem u ero mnocjenoBaTeld TPEACTABISUIA WHTEPBAIBI BpeMeHH B (opme
OTPE3KOB MPSMBIX JIMHHA B TCOMETPUYECKUX TOCTPOCHUSAX, WILTIOCTPUPYIOIIUX KUHEMATHUKY
MEXaHHYECKOTO JIBIDKEHUS, YTO OBLIO KapAWMHAIBHBIM OTCTYIUICHHEM OT MHTEPIPETAUU BPEMEHU
aHTHYHBIME Qmtocodamu. [InmaToH U ApUCTOTENb, HCIONB3Yys YHACICIOBAaHHOS 3HAHHUE MPOILION
[UBWIN3ALUN, HEU3MEHHO CB3bI6ANU BPEMSI U NPOCMPAHCIBO C OBUICEHUEM U Npoyeccamu
UBMeHeHUst (hu3ULeCcKOll peaibHOCmU, YTBEPXKIasl, YTO HE TOJIBKO JIBUKCHUE U3MEPSAETCS BPEMECHEM,
HO M BpPEMsSI HM3MEPSETCS JIBIXKCHUEM: «OHU ONpedensiomcs opye 0pyeom, ubo epems onpeoensem
osudicenue, 6yoyuu e2o «4uciomy, a osudicenue onpeoensiem epems» [4]. Ecniu Hukomaii Opem
paccMmarpuBai mpodieMy BpeMEHHU TOJBKO ¢ TTO3UINH TeoMeTpuH, To [1maToH paccMaTpuBail Bpemst
C MO3UIIMH XKHBOTO TIPOIIecca.

[Tpu 5TOM ApHCTOTENb BBIABHTajl MBICIb, YTO HE OBLIO OBl MPOOJIIEMBI ¢ MOHMMAaHHUEM
NPOCTPAHCTBA,  €CIM OBl HE CYNIECTBOBAJIO HUKAKOTO JABIKeHHs. (6436 TPEACTaBICHUS
MPOCTPAHCTBAa KaK HEKOW CyOCTaHIIMM WJIHM Tejla €CTECTBEHHO MPUBOAWUT K HIIEE HEMbICAUMOCMU
nycmomsl — WJee, 3alUIIaeMOil APUCTOTENEM U MHOTUMHU IPYTHMH MBICTUTENSMU JIPEBHOCTH.
Ho u B Te rompl ObutM MbIcAUTENH, Takue kak JleBkumnm, JlemMokputT, Omukyp, HMEBIIHE
MPEJICTABJICHHE O MPOCTPAHCTBE KaK O HEKOM COCY/e, KOTOPBI MOXKET W He OBITh 4eM-JH00
3armoHeHHBIM. OHH CYUTAIM BO3MOXXHBIM, YTO IPOCTPAHCTBO KocMmoca mmycto. CoBpeMeHHas
MaTeMaTHKa KakK pa3 U BeJET K ’TOMY MIOHUMAHUIO, a TEOMETPHS YCTPAHSIET BCE CBOMCTBA TEIECHOM
(bU3HONOTHH, OCTaBJIAS JUIIb TPAHUIBI POPMBI Tela MPOCTPAHCTBA. 3aKOH COXPAHEHUS >KU3HU B
KOCMOCE YETKO MOKa3bIBaCT NMEPHUOAMYHOCTD 3aIOTHCHHS W OTIOPOYKHEHUS MPOCTPAHCTBA KOCMOCA
BEIICCTBCHHBIMU (aTOMapHBIMU) (OpMaMU B PUTME BOCIPOHM3BOJACTBA T€HETHYCCKOH MaMSTH
neHtpa Bcenennoil. Ho mpu 3TOM TPOCTPaHCTBO KOCMOCA OCTA€Tcs MOCTOSHHO 3arOJHEHHBIM
dboToHHOI cpenol, Ha (oHE KOTOpOH 3apokAaroTcs Bce (opmbl BemecTBa. AHAJIOTOM 3TOTO
MIPEJICTABJICHHSI CITY’)KHT IIUTOILIa3Ma OMOJIOTHYECKOH KIIETKH, B KOTOPOH PUTMHYHO TOSIBIISIFOTCS 1
ucYe3aloT Bce (GOpPMBI OCITKOBBIX MOJIEKYJ W DHEpreTHdYecKas ceTka (PHIOoIUIa3MaTHYeCKUi

peTHKyIyM) B miporiecce Bocrpon3BoactBa JIHK (reHoma kieTkn).
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Bceskoe aBmkeHue U mpoiiecchl U3MEeHeHHs (pu3nueckoi peanbHOCTH, cuuTanu I[lnatoH u
Apucrorenb, Bcerga 00Ja1al0T TOW WIM MHON CTENIEHBIO HeoOpamumocmu, B OUH U TOT K€ TIOTOK
YKU3HU HEJb3s1 BCTYNUTH ABaXKbl. Ho HOBOE IOKOJIEHHE OBTOPSIET ITyTh CBOUX POAUTENEH, TO €CTh
BpeMsi o0paTUMO B HOBOM mepuoje. MIMEHHO HEoOpaTUMOCTh B aHTUYHON (DUIOCOMUU CITYKUT
OHTOJIOTUYECKUM (ormonozcus — 6imué) GyHaameHToM «hu3ndeckoro» BpeMeHu. HproToH cunrtai
BpeMs 0OpaTHMBbIM, IoJIaras, 4yTo IO IIKaje KOOPAMHATHI BPEMEHH MOXXKHO HATH B 00€ CTOPOHBI
HpeBaum dumocodam emé He ObUT M3BECTEH KOJEOATEIBHBIA MPOIECC C IEKTPOMATHUTHBIMU
MPEeBpaLICHUSIMH, HO HWHTYUTUBHO OHH pACCYXJalu MpPaBUIbHO, COMJIACHO KOJIeOaTeNIbHOMY
MIPOLIECCY BOCIIPOU3BOJICTBA TEHETUYECKON MaMsITH, BOCIIPOM3BOJICTBA MAarHUTHBIX CBOMCTB 3a CUET
M3MEHEHHS HANpaBJICHUS JBWKCHHS TOKOB B KoJjeOaTempHOM THpocTpaHcTBe. Eciam Toku B
KoJ1e0aTeIbHOM IIPOLIECCE U3MEHSIOT CBOE HallpaBJIeHHE HAa 00paTHOE B IIpeieax 0JHOI0 Iepruoaa,
TO U BpeMs Te4€T B 0OpaTHOM HaIpaBlIEHUH, TIOCKOJIBKY OHO ompesenseTr nqeuxenne. Ho oopatnoe
BpeMsl KaueCTBEHHO OTJIMYHO OT BpEMEHHU MepBoro mnoiymnepuona. OOpaTHas BOJHA BPEMEHH
MOJIBOJIUT UTOT pabOTHI OJHOTO MEPHOa KOIeOaHHUs.

Apucrorenb Imosiarajl, 4TO BO BPEMEHH KaK B Henpepwlignol cybocmanyuu JOJKEH
CYLIECTBOBATh HEKHH WHBAapHaHT (HE W3MEHSIOLIAsCs BEJIMYMHA) — «IepBas Mepa», MOMEHT
BPEMEHH, MTHOBEHHME, KOTOpPHIE OH HAa3bIBANl «TEIEPhY. «U3 6C€20 CKA3AHHO20 GUOHO, UMO B0
BPEMEHU UMeENmCsl HeUmo Heoeaumoe, 4mo muvl Hazvisaem «menepsy [4]. C MO3UIUH CErOaHSIIHUX
3HaHUU Bce (OpMBI BeUIeCTBa MMOCTPOEHHI 110 €IMHOMY IUIaHY CTPOEHUS, U MOTOMY BCsikasg (opma
BermecTBa sBiusercs MEPOU (aHTeHHOI) MH(pOPMALMOHHOTO CONEP/KAHMS  BOJHOBBIX MOJIEH
BHEIIHEH cpeibl. A TOHSATHEM BBIPAXKEHUS «TEepb» SBISETCS HEKUH 3apoAblll WIH CeMs,
BBICOKOYACTOTHBIM 3JIEKTPOMAarHuTHBIA ~ KBAaHT BO30YXJICHMsS He3aTyXalooluxX KojeOaHuil B
ANEKTPUYECKOM KOJIeOaTeJIbHOM KOHTYpe, WM 3apoKJI€HUE >KMBOIO Ipoliecca C LENEBbIM
Ha3HAYeHUEM — COXPaHEHHs W BOCIPOMU3BOJACTBA KBaHTa BO30YXJEHHUS B TOUHOM komuu. KBaHT
BO30YKJIEHHs] HAJO COXPaHATh KaK 3€HUIy OKa, IOCKOJbKY OH sBIseTcs HH(OPMAIOHHON
MaTpuled pa3BUTHs KHUBOTO KoyiebaTenbHOro mnporecca. M moromy B KosebaTenbHOM Ipolecce
CYLIECTBYET 3aKOH «BO3BpaTa »JHEpruu BO30YXKJIEHHS B HCXOJHYIO TOYKY BO30YXKIEHUS
konebanus» (pusmdeckuit 3¢pdext depma — I[lacta — Yinama). KonebarenbHbIl MpOIECC CIYXKHUT
MHCTPYMEHTOM COXpPaHEHHs MH(POPMALUU — COXPAaHEHMS YacTOTa COOCTBEHHBIX HE3aTyXaroLIHX
KoJeOaHuH.

C oTux no3unuii BpeMs NpUOOpEeTaeT CMBICI oOpamumocmu, NETH HOBOTO IOKOJICHUS
POXKIAIOTCS TOTO K€ BHJIA, YTO M UX POJUTENH, OHU IMPOJIOJDKAIOT BpeMs >KU3HH UX POIUTENEH,
MIOBTOPSAS TOT e NMepHuoj KoJiedaTeIbHOro npouecca, myTb CBOETro0 pocTa, Pa3BUTHUS, OOpeTeHHUs

HOBBIX 3HaHUM J10 COCTOSIHHUS COBCPUICHCTBA, COXpaHAsd BUJAOBYHO IMPUHAJJICKHOCTH YCJIOBCKA.
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BBenennblii ApucroreneM HHTEpBal «menepb» ObUT NPU3BAH, BO-NIEPBLIX, OyAy4d HEIEIUMBIM,
OTIPENIeNIATh ABIKEHHE KaK HEM3MEHHYIO XapaKTePUCTHUKY KaKJOro KojeOaTenpHOro mporecca
(mporecca U3HU) M, BO-BTOPBIX, FapaHTUPOBATH HENPEPBIBHOCTH CBSA3M MEXAY MPOLLIBIMU U
OyAyILMMH COCTOSHUSIMH >KMBOIO KOJIEOATENBbHOIO Ipolecca. TeM caMbIM COXpaHsercs
HENPEPbIBHOCTh CBSI3M MEXAY IOKOJEHHSIMH, MEXIY KaXIbIM MEpHUOJOM KojeOaTeIbHOro
mpolecca JaHHOIO BHJA JKUBBIX CYyIIECTB. MHOXKECTBO HMHIMBUAYAJIbHBIX IIEPHUOIOB
KoJ1e0aTeIBbHOTO MpoIlecca BXOAAT B COCTaB o0IIero nepuoaa konebanuii Beenennoit. Hano nmerts
B BUJY, YTO COBpEMEHHas (M3MKa HE pacCMaTpUBACT JKUBBIE IPOLECCHI, U MOTOMY HCIOJIb3YyeT
IIOHATHE BPEMEHHU M IIPOCTPAHCTBA YUCTO C F€OMETPUUECKUX IO3ULMM, YTO U NPUBEIO K KPUZHUCY
IIPEACTABJICHUM O )KUBOM IIPOLIECCE.

W. HploTOH cTayl NpUMEHSATh I€OMETPUUECKOE H300pa)KeHUs BPEMEHM B BUJIE NpPSIMOU
auHMM, BBeleHHoro Hukonaem OpemoM., BBEN aOCOMIOTHOE «MaTeMaTHUECKoe» BpeMs ¢ 00pa3oM
«HENPEPHIBHOI'O TEUEHUs» 10 NpsAMOH («ditokcuny»). Micnonb3oBaHue BpeMEeHU Kak paBHOIIPABHOM
C IPOCTPAaHCTBOM KOOpPAMHATHI B MPHUHATOM cucrteme oTcuera obecrneumno HbroToHy
3p(GEKTUBHOCT, M HATJSAHOCTH T€OMETPHUYECKOTO OIMCAHUS MEXaHWYECKOTO JIBHKCHHS.
Hcnons3oBaHne BpeMEHH KaK OJHOM M3 KOOPAMHAT IPUHATOM CHCTEMBI OTCUETA CHEIIANO BPEMs
FEOMETPUYECKUM IapaMETPOM C HEU3MEHHOW M PpPAaBHOMEPHOM WIKAJIOM — HE3aBUCUMOU
IIEPEMEHHON B YPaBHEHUSAX JBUKCHMUSL.

MexaHUCTHYECKUH AeTePMUHM3M (Punocopckas konyenyus, npusHaowas 0O0vbeKmusHyo
3aKOHOMEPHOCTb U NPUHUHHYIO 00YCII08IEHHOCHIb 8CeX ABNEeHUL npupoodbl u obujecmsa) T anmnes u
HeroToHa, craBmmii pyH1aMEHTOM KJIaCCHYECKOr0 €CTECTBO3HAHUS, OblJT OCHOBAH Ha OOpaTUMOCTH
reOMeTpHYeCKOro IMpeACTaBJIeHHs BpeMeHH, BBeA¢HHoro Huxomaem Opemom. Onu
MpeIoiarajid, YTo KakJ0€ TeJI0 BEPHETCS B UCXOJHOE COCTOSIHHME, €CIM MEXaHWYECKH OOpaTHTh
BpeMs II0 IIKajie BPEMEHH, MOTOMY 4YTO TPACKTOpPHUS JBMKYIIErOCS MaTEpHAIBHOIO Teja
€MHCTBEHHbIM  00pa3oM  ompefensercs  HayalbHbBIMU  YCIOBUSIMH.  MeEXaHUCTHUYECKOE
IpeJCTaBIeHUE 0OPaTUMOCTH BPEMEHH KOPEHHBIM 00pa3oM OTJIMYAETCS OT MOHATUS 00paTHUMOCTH
BpeMeHH IlnatoHa u Apucrtorens, KOTOpbIE HEHW3MEHHO CBSA3BIBAIM BpEMs C JBHKEHUEM M
nporeccaMy U3MeHeHus! (U3NYecKoil peaabHOCTH, MOJ00HON MPEBPALIEHUSIM 3JIEKTPOMAarHUTHBIX
U3Ty4YeHU B OPMBI BELIECTBA, M 0OPATHOTO MPEBPAILEHHUs BEIECTBA B U3IYUEHUSI.

Brnote 10 koHma 19 cToneTuss MCHONB30BaHME B €CTECTBO3HAHMU aOCOJIOTHOTO
oOparumoro BpeMeHu HploTOHa He MPUBOAMIO K CEPhE3HBIM MPOTUBOPEUHUSIM C SKCIIEPUMEHTAMH.
Ho B 20 cToneTtun, korna B TeopeTHdeckoil (hu3MKe cTaja MPUMEHSATHCS 00beIUHEHHBINH 4-MepHBIH
(Tpu KOOpAMHATHI MPOCTPAHCTBA M OJHA KOOPAMHATA BPEMEHM) KOHTHHYYM (HENPEPBIBHOCTh WIN

HCpEprBIBHOCTL) MMpOCTPAHCTBA-BPECMCHHU, CUTYyallUd U3MCHUJIACD. OTO CBSA3aHO C TEM, YTO BMCCTO
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aCUMMETPUYHOTO 4-MEpPHOI0 KOHTMHYyMa C HEOOPaTUMBIM BPEMEHEM CTajO HCIIOJIb30BaThCsl HE
COOTBETCTBYIOIIEE (PU3MUECKON PEaTbHOCTH CUMMETPHYHOE IIPOCTPAHCTBO-BpeMsl. B coBpeMeHHOM
€CTECTBO3HAHUU U TEOPETHYECKOW (PH3UKE MO-TIPEKHEMY UCIIONIb3yeTcsi 00paTuMoe abCoIOTHOE
BpeMms, BBeAEHHOe Hpl0TOHOM 10 00pasily cpeiHeBEeKOBOW reomMerpuyeckoi kKoHuenuuun Hukounas
Opema.

Co Bpemenu HplooToHa BpeMs ¥ TPOCTPAHCTBO CTAIM  CAMOCHMOAMENbHbIMU HO
becmenecHbiMu CYINIHOCTSIMH, KOTOPBIMH OHM CUUTAIOTCS MO Hacrosimee Bpems. Jlns Heiorona
BpeMs M IPOCTPAHCTBO IPEACTABIISIUCH CBEpX(U3NUECKUMH, TEMHU NEPBUYHBIMH U
HE3aBUCHMbBIMHM I€PEMEHHBIMH, KOTOPbIE HEJOCTYIHBI JAJs MOHMMAHUS, HO HAMpaBISIOIUE U
perynupyromue Bc€ B Mupe. OHU CTaHOBSTCS AOCTYIMHBIMHU JUISI MOHMMAHUS TOJIKO B HAIll BEK
OCBOCHMS DJIEKTPOMAarHUTHBIX B3aUMOJIECUCTBUM.

[Ipobnema nEeTMMOCTM BpPEeMEHM Ha HOPLMM C JABHUX HOp CIY)XWJIa IOBOJOM s
OKUBJIEHHBIX JUCKyCCUIl ecTecTBoMcIbITaTesneil U (uiaocodoB. JleMokpuT u Onukyp Obuin
CTOMKMMH TPHUBEPKCHLUAMH amomusma u Ouckpemuocmu (IPEPHIBHOCTH, Pa3AeIbHOCTH)
NpPOCTPAaHCTBA W BpeMEHU. Tak BO3HHMKIO MpEACTaBlIeHHE 00 amomax (HEHSTUMBIX YacTsX)
npocmpancmea u epemenu. C COBpEeMEHHOW TOYKH 3pPEHHUSI O KoJeOaTeThbHOM MpOIecce MOMKHO
1oJlaraTh, YTO HEIEIMMOM yacTULell BpeMEHHU SIBJIETCS MEpHOJ KojeOaHus aToMa BOOPO/a, a caM
aToOM BOJIOpOJia SIBJISIETCS HEJEIMMON yacTULeil CBOEro MPOCTPaHCTBA KojebaHusi. ATOM BOAOPO/a
SIBJISIETCSl M3HAYAJIbHOW MH(POPMAIIMOHHON MaTpulleid (CEeMEHEM), COTJIaCHO KOTOpPOM B mape ¢
HEHTPOHOM 3apOXKITAIOTCS BCE ATOMBI XUMHUYECKHX DJIEMEHTOB.

Ho, mockonbky, caM aToM BOJOpOJia COCTOMT M3 3JEMEHTapHBIX YacTHIl, TO TemMa 00
amomax epemenu W TIPOCTPAHCTBA CTAHOBHUTCA HeompenenéHHoH. OJHaKo, yYUTHIBask MHOIO
TapPMOHUYHBIA COCTaB JICKTPOMAarHUTHBIX BOJIH, MOYKHO II0JIaraTh, YTO AMOMOM 8PeMeHU CITYKUT
BBICOKOUYACTOTHAs TAPMOHHKA, KOTOPAst CIYXKUT CEMEHEM 3apOXJICHUS BCEH BOJHBI. DTO SBJICHUE
XOpomIo HabarogaeTcss Nmpu 00pa3oBaHUU (3apOXKJICHMM) BOJIH B IUIa3Me, NMpU (HOPMUPOBAHUU
3JIEKTPOMArHUTHOM BOJIHBI aHTEHHOW MepefaTdyuKa, MpU POCTE 3apojbllia U3 OIUIOJOTBOPEHHON
SUIEKICTKH. MOJIOIbIe POAMTENH, MPAKTUYSCKH CaMU TMOYTH emé JETH, CIHOCOOHBI 3apOJIUThH
HOBYIO JKM3Hb CBOMX JIET€H M3 BHICOKOYACTOTHON COCTAaBJISIFOIIEH CBOETO TeJla — TMOJOBBIX KIIETOK.
BbIcokouacTOTHast COCTABISIONIAs BCET/Ia ONEPEKACT ITMHHOBOIHOBYIO COCTABIISIOUIYIO U CIYXKHT
HayajioM 3apoXJIeHHss HOBoW BoyiHBL [lpenpiaymas BosHa emé He 3aKOHYMIAch, a B
HEBO3MYIIEHHOW CpeZie BIIEpEId BOJHBI TOSBISIETCS 3apoiblll, WH()OpPMAIMOHHAS MAaTpPHIIa,
KOTOpasi HAYMHAET OPTraHW30BHIBAaTh HOBYIO BOJIHY KOJEOAHWH M3 JIEMEHTOB CPEIbl U DIIEMEHTOB

pacnaja npeablayieil BOJHBIL.



7

9ﬂeKmp0HHO€ Hay4Hoe uzoanue « Yemouiyugoe UHHOBAYUOHHOE pazeumue. npoekmupoeanue u ynpaesjileHue)
www.rypravlenie.ru ToM 13 Ne 3 (36), 2017, ct. 1

Kak mumer WM. H. TaranoB, «B nocredyrwowue 200bl OCHOBHOU yYeavblo pazpabomiu
K8AHMOBbIX MoOenell OUCKPEMHbIX NPOCMPAHCMEA U 6PEeMEeHU CMAN0 66e0eHUe 6 MmMeopuro
NPOCMPAHCMBEHHBIX U BPEMEHHLIX KOOPOUHAM HA DABHbIX NPABAX C OpYeUMU MeXaAHU4eCKUMU
Xapaxkmepucmukamu, mo ecmo 3ameHa Koopounam onepamopamu. IIpu smom 6 coomeemcmeuu ¢
uoeonozuel K8AHMOBOU MeXAHUKU COOCMEEHHble 3HAYEeHUs MAKUX Onepamopos KOOpOUHAm
00JI2ICHBL ObLIU NPEOCMABIAMb u3uyecKu Habarvdaemvlie Xapakmepucmuxu mukpovacmuy» [3].

Wnest orpaHnueHHON JEeIMMOCTH BPEMEHH CIeAyeT U3 MHTepnperauu nocrynara [lnanka o
TOM, YTO HUKAKOE€ JIEHCTBHME HE MOXKET ObITh MEHBIIE MOJOBHHBI «KBAaHTa JIEHCTBUSN», TO €CTb
MEHbBIIIE TOJIOBUHBI IMepuoja KojeOaHud. 3akoH KojeOaHUN TOBOPHUT, UYTO HOBBIA IMEPHOI HE
CMOXXET HayaTbCs, NMOKa HE 3aKOHYHUTCSA Mpeapyaymuii nepuon xonedbanus. M moromy 3AKOHM
ABJIAETCS TO, YEM 3aKOHUMJIOCH paHEe HauyaToe JAeso. B kocmoce cyliecTByeT yHUBEPCAJIbHBIN
3aKOH COXpAHEHHS >KM3HHM, KOTOPBIM TJAcUT, YTO KaXJ0e TMOocienyriee eno (aelicrsue)
MIPOUCXOJUT MO MaMSTH NEHUCTBUS Mpeaslayiero nepuoga. Kaxawiii nmepuon konebanuii (a 3To
€CTh BpeMs )KM3HU UHANBUAYYMA) 3aKaHYUBACTCS PE3yJbTaTOM JEHCTBUS — CO3/IaHUEM CTPYKTYPBI
MaMsTH, BOCCTAHOBUTEILHBIM ITPOLIECCOM.

Barmsiapl Ha CcyTh MpPOCTpaHCTBA M BPEMEHHU, BBICKA3bIBABIIMECS, C OJHOW CTOPOHBI,
I'. Jleiitbuuniem 1646-1716) u D. Maxom, a ¢ apyroii — Jlemokpurom (460-380 rr. m0 H.3.),
N.HproroHom (1643-1727) u GONBIIMHCTBOM COBPEMEHHBIX (PU3UKOB, OTPAXKAIOT JBa MOAXOMAA K
ero nmoHuManur. OUH MOAX0/1 PEISIIUOHHBIA (B CMBICTIE CUCTEMBI OTHOLIIEHUN MEXKIY TellaMU) U
cyOcTaHIMaNbHBIN ((hopMa HEKOTO Tela, COCy/ia, MO-COBPEMEHHOMY — 9TO KOJeOaTeIbHbI KOHTYD,
3alUTaHHBIM  dJekTpudyeckoll  sHepruelt).  IIpocTpaHcTBO-BpemMsi — MpejcTaBisieT  coOoi
CaMOCTOSITENIFHYIO ~ CYIIHOCTh, M OONBIIMHCTBO (PU3UKOB HWHTYUTUBHO MPHAECPKUBAIOTCS
CyOCTaHIIMOHATBHOTO TMpejcTaBieHus. CTOPOHHUK pENSIHMOHHOTO TpeactaBienus ['. JlelOHuil
3asBISIL: «f HEOOHOKpAMHO NOOYEPKUBA, YMO CUUMAI0 NPOCMPAHCMBO, MAK e KAK U 8peMs,
yeM-mo UYUCMO OMHOCUMENIbHbIM: HPOCMPAHCMBO — HNOPAOKOM CYWeCmeosanus, a 6pems
NOpsOKOM nociedosamenvHocmell... [[is OnpoeepiiceHuss MHeHUs mex, KOmopble CUumaiom
NpOCMPAancmeo cyocmanyuetl uiu, no Kpavuel mepe, Kakou-mo adcoitomuou CyWHOCmvlo, Y MeHs.
umeemcs Heckoibko ookazamenbcme»| 1, ¢.10].

Becb 3TOT cnop mpekpaTHTCs, KaKk TOJIBKO OYyAE€T OCO3HAHO MPEACTaBIEHHE O HAIUYUU
KoJe0aTeNbHOrO Mpoliecca TBOPEHUS (GOpPM BeIecTBa MO 3aKOHY TeHeTH4eckod mamatu. [ns
TBOpeHUs (OpM HYKHBI TPOCTPAHCTBO M  JHEPTrUs (POTOHHOM Cpeabl, KOTOpas 3aIloHSIET
MIPOCTPAHCTBO KOCMOCA, M Mporpamma Win UHGOPMAIMOHHOE COJEp)KAaHUE, COTJIaCHO KOTOPOMY
TBOPSITCST (GOPMBI BEIIECTBA B MPOCTPAHCTBE KOocMoca. BBIOOp 0JHOTO M3 ABYX MPEACTAaBICHUU O

MMPOCTPAHCTBC-BPEMCHU BAXCH [JIsI CO3JaHUSA eIMHOM HAayKH. CY6CT3HIII/IaJII>HbII7I noaxod K
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CYUIHOCTH MPOCTPAHCTBA-BPEMEHH JIEKUT B OCHOBE JIOMHUHHUPYIOIIMX HBIHE TEOPETUKO-IMOJIEBBIX
MPEJCTABICHUN O MUPE, TOrAA KaK PEJSIHMOHHBIA COOTBETCTBYET KOHLUENUNUH JanbHOoAeHcTBUA. Ho
HU B TOM, HA B JIPyrOM MPEJCTaBICHHUSX HET WUACH O TOM, YTO MPOCTPAHCTBO KOCMOCA IOJKHO
ObITh  3amojHEHO (OTOHHOM  cpemoi, ©0e3 KOTOpOHl  HEBO3MOXXHO  pacHpOCTpaHEHUE
MH(OPMALIMOHHBIX JJIEKTPOMAarHUTHBIX BOJIH. A, Beb, TOJbKO C MO3UIUU HHGOPMAIMOHHOTO
VIpaBIeHUSI MOXXHO TOBOPHTH O NAITBHOJCHCTBHM B TEHETUYECKU €IMHOM Mupe. Uepes mycTtoTy
JAILHOCUCTBHE HE TONYYHTCS, a B pealbHOCTH, Hampumep, ColHIle, YIpaBlsSeT MOBEICHUEM
IUTAHET U BCeX Ha HUX oOuTaTesiel Ha OOJIBIIOM PacCTOSHUU OJarofaps MEXIIaHETHOMY TOJTIO.

CnpaBemyiuB i CyOCTaHIMOHANBHBIA MOAXOA K MPHUPOJE MPOCTPAHCTBO-BpEMs B
Mukpomupe? Psjg  aBTOPUTETHBIX aBTOPOB BBICKA3BIBAIMCH 32 OTKa3 OT KIACCHYECKOTO
MIPEJICTABJICHHS MMPOCTPAHCTBO-BpeMsl B MHKpomupe. OIHAKO TPYAHO COMHEBATHCS B TOM, YTO
HaIlli MaKpPOCKOMHUYECKUE MPEJCTABICHUS O MPOCTPAHCTBE-BPEMEHH YXOISAT TIYOOKO CBOMMU
KOPHSIMH B MUKPOMHP, BCE MaKpPOOOBEKThI BBIPACTAIOT U3 MUKPOMHPA, & MUKPOMHUP HOpMUpPYETCs
Ha OCHOBE HH()OPMAIMOHHBIX MATPHIl BOJOPOJA, TCHEPUPYEMBIX TI'C€HETHYSCKUM IIEHTPOM, C
MCIIOJIb30BAHUEM DHEPTHH IMPOMEKYTOYHOH CPEllbl — KOCMUYECKOrO MPOCTPAHCTBA C (DOTOHHBIM
3aIlOJTHCHHUEM.

B coBpemeHHbIII Bek WHGOPMAIMOHHBIX TEXHOJOTMM W Pa3BUTHS PaTUOTEXHUKH,
OCHOBaHHOW Ha mpuéme U mepenayr HHPOpMAIMH MOCPEICTBOM IIEKTPOMATHUTHBIX BOJH, CTala
MOHATHA CBsI3b BpPEMEHU ¢ WH(pOpMAIMEH, ¢ TPOIECCOM MBIINUICHUS M IPOIECCOM TBOPCHUS
MOCPEACTBOM MBINIUICHUsI. KOHEYHOCTh KOHKPETHOH MBICIIA CITY’)KAT OTPAaHUYCHHEM TCUCHUS
BpeMeHH (U3UYECKOTO Tpollecca TBOPEHHS, BpEeMEHU (PU3MUECKOro Impolecca JAeHCTBHS.
MpllieHne CBSI3aHO CO CTPYKTYpPOH MaMsTH, KOTOpas YIpaBiseT MpOIlecCOM MpeoOpa3oBaHUs U
BOCIIPOM3BOJICTBA, TOBTOPHOT'O  OJIHOTHITHOTO  JICHCTBUS, CBSI3aHHOTO C  IOPOXJICHUEM
MTOPOKJIAEMOTO.

HuTepecHo, 4TO ye ApPHUCTOTENh YyBCTBOBAN CBS3b BOCHPHUATHS BPEMEHHU C MPUEMOM H
nepenaueii uapopmaruu. OH ot™Mevan [4]: «Eciu ne npoucxooum usmeHenull 6 Hauem MolCIeHHOM
B0CHPUAMUU UTU JiCe eClIU Mbl UX He 3ameydeM, Mo HAM KAXCemcs, 4mo epeMs OCMAHOBUNLO C8Ol
bee. Tax, 6 b6acne ocumenu Capoa cnanu 8 mo 6pems, K020a 2epou COBEPUIA C80U NOOBUU.
IIpochysuiucy, onu céa3anu NPOULbIL MOMEHM C OVOVWUM, A UHIMEPBATL MeNCOY HUMU CMEPCs U3-
3a omcymcmeus owyweHui. Bpems ne cywecmeyem 0Oe3 usmenenus u 6Oe3 OgudiceHus». Bpems
KoJIe0aTenbHOTO TIpoIlecca CBSI3aHO C pabOTOH OpPraHOB UYBCTBOBAaHUS, C CO3HAHHWEM, C
CO3HATEILHBIM BOCIPUATHEM HH(pOpPMAIMM BHEIIHEW Cpelbl B IMEpPHOJ]] OOJPCTBOBAHHS. DTHM
BPEMEHEM SIBIIICTCS TEPHUOJI KoueOaTebHOTO Mpoliecca BOCIIPOU3BOACTBA (DOPMBI BEIIEeCTBA 1O

3aKOHY I/IH(I)OpMaI_II/IOHHOI‘O COZCPpKaHHA BOJIHOBBIX MOJICH. BOCHpOI/IBBO,Z[CTBOM OXBa4Y€H BE€Ch
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KocMoc, Bc€ B Mupe BceneHHoit — mopoxaaercs, BOCHPOM3BOAMUTCA Ornarogapss HaIUYHUIO
FEHETUYECKOro eauHcTBa Mupa Bceenennou. M, ecnum He 3ameyaTh mpolecca OCO3HAHHOTO
JICHCTBUS, TO CKJIABIBACTCS BIICYATIICHUE CKAYKOB BPEMEHH, KOTOPBIX PEaTbHO HET.

[Tocne co3ganust COBpeMeHHON Teopur HH(OPMALIUU CcTala BUJAHA HECOBMECTUMOCTh CaMOM
KOHIEMIUN SKCIEPUMEHTALHON HMH(OPMALMKM C KOHTHHYAJIbHBIM (HEMPEpPHIBHBIM, CILTONIHBIM)
MIPEJICTABJICHHEM O MPOCTPAHCTBE W BpeMeHU. MHpopmaius moToMy Takoi U SIBISICTCS, YTO OHA
BEITJISIANT B BHJIC MPEPHIBUCTOTO TMOTOKA, MOJAOOHOIO TMOTOKY TJACHBIX 3BYKOB PEUYM YEIIOBEKA,
pa3nesi€HHBIX COTJIACHBIMH 3BYKaMU, HO JJI 3THUX BOJH HY)KHa ympyras cpena, 6e3 KOTOpoi 3BYK
HE paclpoCTpaHsIeTCs. OcHoBarens Teopuu uH(popManuu XapMyT XEHHUHT B KHHUIe
«[Ipumenenne MetonoB Teopuu mHpopMmanuu B ¢usuke, M., 1989», mucam: «Mwvr ucxooum us
mo2o, Ymo NPOCMPAHCMBEHHO-6PEMEHHOU KOHMUHYYM — IMO MAameMamuyecKas adcmpakyus,
Komopas He HabOA0O0Aemcsi Ha NpaKkmuxe, NO3MOM)Y HOHAMUE NPOCHMPAHCMBA-8PEMEHU OONNCHO
ObIMb NPUBEOEHO 8 COOMBEMCMEBUE C NOJIONCEHUAMU MeopUU UHDOPMAYUL.

Wudopmanus Bceraa CBs3aHO C MPEPBIBUCTOCTHIO, C MOIYJISAIIMEH HEMPEPHIBHOTO CIIEKTpa
JacTOT Kak Hocutenei mHpopmamnmu. [1o3TOMy B MUpPE JKHUBBIX MPOIECCOB BCET/Ia MPUCYTCTBYIOT
7IBa TIOJISl — CTaMOHapHOe ((POHOBOE B BUJIE TIOCTOSHHOTO IITyMa BBICOKMX YaCTOT) U CBOOOJHOE, C
MEHBIIIeH YacTOTOM, KOTOpOe M e€CcTh MH(OPMAIMOHHBIE COCTABISIONINE MM KBAaHTHI BPEMEHHU,
MPAKTUYECKH — JTO MAarHUTHBIE PUTMBI, KOTOPHIE YIPABJISIOT CO3HATENbHBIM BOCIPHUATHEM HIIN
NMEKTPUYCCKUMHU [UKIAMH. B paguoTexXHUKE MIUPOKO HCIOJIB3YeTCS JTOT NpUHIUN. B
MepeaaroIieM YCTPOUCTBE (TIEpelaTYMK C M3JIyJarolieil aHTEeHHON) eCTh CHeIHaIbHBI TeHEepaTop
BBICOKOCTAOMIIbHBIX BBICOKOUACTOTHBIX KOJeOaHuil, Ha (pOHE KOTOPBIX MOCPEICTBOM MOAYJSIIMU B
aHAJIOTOBOM Tepeaave WM MOCPEICTBOM KOAMPOBAHMS ABOMYHBIM KOJOM (Im(poBas mepenayda)
co3maércs MHGOPMAIMOHHOE TociaHue. be3 BBICOKOYACTOTHOTO TeHepaTopa HE CO3/1aTh
6e301nO0YHYyIO0 Nepeayy HH(HOPMALIUH.

B xocmoce BceneHHo# cylecTByeT MHKPOBOJHOBBIM (DOH paanousnydeHuil, Ha QoHe
KOTOpPOTO TE€HEPUPYIOTCA BOJHBI MH(POPMAIIMOHHOTO cojaep)kaHus. [109ToMy CyIIecTBYIOT aTOMBI
BPEMEHH — 3TO WH(OPMAIMOHHBIC MPOTPAMMHBIC MOJYJIHW C MarHUTHBIMH CBOHcTBamH. Hamo
VYHUTHIBaTh, YTO JIOOOW HOCHTENh MAarHHUTHON YHEPTHH BCETJa MMEET MUCTOYHHUK IJICKTPUUICCKOM
sHepruu. Ha ¢one crmmomHoro (HoTOHHOTO MPOCTPAHCTBA KOCMHUYECKOW Cpeibl TeHEeTHYECKU
1eHTp BeeneHHOM reHepupyeT KBaHTHI BPEMEHH, KBAHTHI CBOUX MBICIICH B BUJE CBOOOTHBIX BOIH
nHpopmanuu. OTCrOAa CIEYET, YTO ISl PACIIPOCTPAHEHHUS C80000HbIX DIEKTPOMArHUTHBIX BOJIH B
KOCMOCE, BOTIPEKH MOCTyNaTy (Ppu3uku, Tpedyercs, 9To0bl ero cpeaa Obuta 3armojHeHa HOCUTEISIMA
sHepruu — ¢oronamu. M torma BPEMS u I[TPOCTPAHCTBO o6nanaer nBymsi CBOMCTBAMH —

HEMIPEPBIBHOCTHIO (CHHOHJHOCTLIO, OCHOBOI>'I) " NPCPBIBHOCTHIO (I/IH(I)OpMaI_II/IOHHBIM CMBICJ'IOM).
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Jloka3aTh KOHEYHOCTh HMHTEPBAJIOB (IPEPHIBUCTOCTH) IPOCTPAHCTBA M BPEMEHHM MOKHO,
UCXO/A W3 TPEACTaBICHUS O pabdoTe >KMBOHM KosebarenbHOH cuctembl. Takas cucrema Bcerna
COCTOMT U3 ABYX 3JIEMEHTOB — CTPYKTYphI IaMATU C MarHUTHBIMH CBOMCTBAMHU U UyBCTBUTEIbHOMN
CHCTEMBI C JIEKTPUYECKMMHU CBOMcTBaMH. UeM BbIlIE YacTOTa KOJeOaHU, TeM MEHbILIE pa3Mephl
KHUBOM  KoyilebaTenbHOM cucteMmbl. Pa3mepsl mpocTpaHCTBa — KoseOaTeldbHBIX — IIPOLECCOB
IIPEBPALLICHUS MarHMTHON SHEPrUMn B SHEPTHUI0 NEKTPUYECKYIO OTrpaHUYEHBI
IIPOJOJDKUTENBHOCTBIO  MpPEBpallleHus. A IPOJODKUTEIBHOCTh  IPEBPALICHUS]  HOCUTENEH
MarHMTHOM 3HEPIMHM B HOCUTENICH DJIEKTPUYECKOW HHEPrUU OTpaHUYEHa IPOLECCOM MBILIICHHUS.
ITpepbIBUCTBII XOJ MBINUIEHUS M3BHE 3allycKaeT KoJeOaTeNbHBIH MpOLECC B HENPEPHIBHOM
KoJ1e0aTebHOM KOHTYpE, pOXJaas IpephIBUCTBHIN Xo0J BpeMeHU TBopeHHs. [Ipu atom oOpasyercs
npepsIBUCTast (opMa TPOCTpPAHCTBA, KOHKpeTHas Qopma BemecTBa. [lodToMy B CIUIONIHOM
(OTOHHOM IPOCTPAHCTBE KOCMUYECKOH cpelbl GOPMHUPYIOTCS CTPOro IO MPOorpaMMe TBOPUECKOTO
MBILUIEHUS IPEPhIBUCThIE WM WHAUBUYaIbHbIE POpMBI BemecTBa. OHU cTpeMATCs 00bETUHUTHCS
B CIUIOUIHOCTh CBOMX COLMAIBHBIX CHCTEM, YTOOBI HMMETh BO3MOXKHOCTh IPHHHMATh Oolee
JUIMHHBbIE UTHPOPMAIIMOHHBIE BOJIHBI, KOTOPBHIE HECYT HE TOJIBKO MHPOPMAIIMOHHOE COJEpKAHUE, HO
u 00jamaroT OdHEpPruedl NHUTaHus [UId TeX, KTo ux mnpuHuMaer. IlomoOHO ToMy, Kak
ANIEKTPOMArHUTHBIE TOJII €CTh JABYX THUIIOB — CTallMOHapHble W cBoOoaHble, Tak 1 BPEMS ¢
I[TPOCTPAHCTBOM  6bIBatOT CIUIOIIHBIMU U cBOOOAHBIMH. CIUTOLIHBIE OOpa30BaHUS CIIyXaT
MOCpEHUKAaMU B iepeiaue CBOOOAHBIX BOJIH MHPOpMaMK 0€3 HCKaKeHUs €€ CMBICTa.

Bompockl 0 cymHOCTH M CBOMCTBAaX NMPOCTPAHCTBA-BPEMEHHU, KaK IPAaBHIIO, BBIXOAAT 3a
npenensl YucTod (U3MKM UM B PAaBHOM CTemneHu OTHocATca K cdepe ¢unocoduu, MaTeMaTHKH,
€CTECTBEHHBIX, TEXHMUYECKHX, COLMAIbHBIX M T'YMAaHUTapHBIX HAyK, HCKYCCTBAa M OOBIIEHHOMN
*Ku3HU. Pycckuit moaT JlepkaBuH B CBOEM CTuUXOTBOpeHUH «bor» otpasmn cymiHocTh Oora,
CYLIHOCTh NMPOCTPAHCTBA UM BPEMEHM TaK, KaK 3TO 3aJ0KEHO B CTPYKTYPHOM IOPSJKE 3BYKOB
pycckoif a30yku. «O Thl, IPOCTPAHCTBOM OecKkOHEUHbIH, JKUBBII B IBH)KEHBU BEIIECTBA, TEUCHHEM
BpPEMEHU MPEBEUHBIN, 0€3 JHll, B TPEX JauLax 6oxecTnal».

B peanbHOI mpupose MPOCTPAHCTBO M BpeMsi OObEIWHEHBI €IMHCTBOM KOJeOaTeabHOIro
mporecca, Oyaydyd MpU 3TOM pPa3HbIMH €ro CTOPOHAaMH, COCTaBJIAS E€AMHBINA TPOILECC >KU3HH.
CBOICTBO M30XPOHHOCTH (paBHOE BpeMs, OAMHAKOBAas JUIMTENBHOCTh) KOJleOaHWH, Hampumep,
MasiTHHKa, ObUIO C(HOPMYIMPOBAHO TMOCIEAOBaTeNsAMU [amuies Tak: «OAUHbL MAAMHUKOS
HAX00AMCs 8 «OBOUHOM OMHOWEHUU» NO CPABHEHUI0 C OMHOUEHUEeM 8peMeH 00UHAKOB8020 YUCA
ux Konebanut». Bpems Kak ATUTENBHOCTh KoOJIeOaHMSI CBSI3aHO C  pa3MEpoOM  WIIU
I[TPOCTPAHCTBOM konebOaTenbHOW CHUCTEMBI JBOMCTBEHHBIM OTHOIIEHHEM, BpeMs U

MMPpOCTPAHCTBO CBA3aHbI 3aKOHOM KOJICOAHHH — JJINTCIIBHOCTBIO TICPpHUOJa MPEBPALICHUSA MBICIA B
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dbopmy BemiectBa. 1o M300peTeHHs] U IIMPOKOIO PACIHPOCTPAHEHUS YHUBEPCAIbHBIX 0a30BBIX
pa3sMepHOCTEN M COOTBETCTBYIOIIMX €IWHUI] H3MEPEHHS BCe (DPU3MUYECKHE 3aKOHBI U ONpeACICHHUS
¢bu3nvecKux BeIUYUH (GOPMYINPOBAIUCH IS MPOU3BOJIBHBIX €IUHHII H3MEPEHHS TOJIBKO B hopme
MPONOpUMOHANBHOCTENW. ENMHas Hayka pealbHOW HPHUPOABI COCPENOTOYEHA B BOJHOBBIX MOJSX,
UMEIOLIUX pPa3MEpHOCTh JJIMHBI (CaHTUMETpP) H BpeMeHu (cexkyHabl). Mpeicas TBopua
pacripeniensercs, paCCeUBaeTCsl CPeIr HHIUBUAYAIBHBIX (OPM, YTOOBI Yepe3 UX MPOLECC KU3HU B
puT™Me KojeOaHMid, BEpHYTbcs 0OpaTHO K TBopiy. TakoB 3akOH BpeMEHHM U MPOCTPAHCTBA
KOJIeOaHUN — MMIYJbC BO30YXKICHUS (2 3TO M €CTh MBICIB), C(HOPMHUPOBAB IUKII KoOJIeOaAHUH,
BO3BpAIIAE€TCSA B MECTO M3HAYAIBHOTO BO30YXKACHUS. DTUM OOBSICHIETCS SIBJICHHE PEMHKApPHALIUH,
IIOBTOPHOT'O BOILJIOLICHMSL.

CoBpeMeHHass TeopeTHyeckas (U3MKa HE 3aHMMACTCSI BOIPOCAMHU MPOUCXOXKICHHS )KU3HH,
a Ouonorusi nuiieHa (pU3NYECKOW OCHOBBI JKHMBOTO IMPOLIECCa, MOATOMY 3JIEKTPOMArHUTHBIMU
K0JIe0aHUSIMU 3aHATHI B OCHOBHOM CHEIHATUCTHI PAIMOTEXHUYECKUX JUCIIUILITNH.

B coBpemeHHOI Hayke MPOCTPAaHCTBO M BpeMs (U3NYECKH OTOPBAHBI IPYT OT JAPYra, U HE
O0BEIUHEHBI OOIIMM TMOJIOKEHHEM TEOPHH, HE TpeOYIoImed M0Ka3aTeNbCTBA, YTO ITO3BOJISAET
CTPOUTH MOJIENH C MHOYKECTBOM HEOJHO3HAUHBIX U CYOBEKTUBHBIX MHTEpHpETAlnil. YKe 1aBHO Ha
MOBECTKE JIHA (U3MKH CTOUT BONPOC O BBIBOJE KIIACCHYECKUX MPOCTPAHCTBEHHO-BPEMEHHBIX
OTHOILICHUH U3 3aKOHOMEpHOCTeH (PU3MKM MHUKpoMHupa. DTa 3ajada MpH Kaxylelcs TPYIHOCTH
pemaeTcss Ha YAMBIEHHE OYE€Hb NPOCTO, €CIM HCIOJIb30BaTh pPEAbHO CYILIECTBYIOIIYIO
3aKOHOMEPHOCTh KOJIeOATEIbHBIX IPOLECCOB, OXBATHIBAIOUIMX KakK IOJISA, TaK M BCE BUABI (OpM
BELIECTBA, HAYMHAsI C aTOMa BOAOPOJa.

[TpoctpanctBO W Bpemst 4€TKO 3a/JaHbl MapamMeTpaMu  KoJeOaHUMl  HMCXOAHBIX
MH(OPMALIMOHHBIX MaTPUIl — aTOMOB BOAOPO/Ia, MOPOXKAEHHBIX HEUTPOHAMU B MPOIIECCE YABOCHUS
reHeTHuyecko mnamsaTu ueHtpa BceenenHoi. Kaxnaplii atom uMeeT 4YacToTy COOCTBEHHBIX
HE3aTyXallMX KoJeOaHui, M3 aTOMOB COCTOST Bce (OPMBI BEIIECTBA, MOITOMY BCE OHHU
00bEIUHEHBbI JIByMs MapaMeTpaMu — IPOJODKUTENBHOCTRIO (BpEMEHEM) M MEPHOCTBIO JJTMHBI
(mpocTpaHCTBOM). DTO TOJOXKEHHE HE TpeOyeT aoKa3aTeabCTBa, HO TpeOyeT TiyOOKOro 3HaHUS
AJIEKTPOMAarHUTHOTO KoJiebaTeabHOro mpolecca.

Jns  pemieHuss 3TOM 3agaud  JOJDKHBI OBITh BBIOpAaHBI TOHATHS JKMBOTO IIpoliecca,
OCHOBAaHHOTO Ha JByX Hauanax (CTpykType maMsaTh M YyBCTBUTEIHHOH OOOJOYKH), CO3JAIOLIMX
YCIIOBUSI BO3HMKHOBEHMSI, COXPAaHEHHUS W pa3BUTUA KoJjiebaTeabHOro mporiecca. Bce aneMeHTbI
BcenenHoii oT aToMa 0 KOCMUYECKUX T€I M CUCTEM UMEIOT YaCTOTy COOCTBEHHBIX HE3aTyXaIOILIUX
KoJie0aHUH, BCe OHU B3aUMOJEWUCTBYIOT C 3JEKTPOMAarHUTHBIMU moysMu. llocnenHue mOmbITKH

oObeIUHEHUsT  Teopud  (QyHAAMEHTAIbHBIX  (pU3MuUeCKUX  B3auMmojeiicTBui  Ha  0Oase
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CYMEPCUMMETPUYHBIX  TEOPHH,  ONUPAIOIIUXCA HAa  CyOCTaHIMOHAIbHBIH  (cyOcTaHIms,
IIEPBOOCHOBA) MOAXO0/, M CYNEPCTPYH K YCIEXY HE MPUBEJIU. ITO FOBOPUT O TOM, YTO U3HAYAIBHO
B3sITa HETIPUToIHAs uzes OONbIIOro B3pbIBa. B pa3BuBaeMoil uaee )KMBOro KocMoca He Tpedyercs
pemate mpodieMy oObeAUHEHUS (U3NYECKUX B3aUMOACHCTBUIA, MOCKOJIBbKY B KoJeOaTeIbHOM
MPOLIECCE OHU BCE M TaK OOBEIUHEHBI, U3HAYAJIHHO CYIIECTBYIOT TOJBKO 3JEKTPOMArHUTHBIC
B3aMMOJICHCTBHS BEIIECTBA C M3IyYCHUSIMH. B  OCHOBE CHIIBHBIX SJEPHBIX, CIAObIX
B3alMOJICHCTBUI U IPaBUTALIMY JIEKAT 3JIEKTPOMArHUTHBIE CUJIbI — [IEPBOOCHOBA JKU3HH.

B CrnenunanpHoit Teopun otHOocuTeabHOCTH (CTO) cumTaeTcs, 4TO CKOPOCTH CBETa HE
3aBUCUT OT CKOPOCTH IE€pEMEIlEeHUs HCTOYHHMKA 3TOT0 CBETa, M IOTOMY YCTaHABIMBAETCS
HE3aBUCHMOCTh BPEMEHHU OT MPOCTpaHCTBA. B (u3uke yKUBArOTCS JABE MPOTHBOIOJIOKHBIC UICH —
uzaes OONBIIOrO B3pBIBA M HJES JIEKTPOMArHUTHOTO B3auMojeicTBusA. s BhIXOAa M3 KpH3HCa
MOHATHIM MPOCTPAHCTBA M BPEMEHHU CIEAYyeT HATH MyTEM 3JIEKTPOMArHUTHBIX B3aUMOJICHCTBUIL
BelIeCTBa C M3Ny4eHUsIMHU. Tak, 4To ke Takoe BpeMsi? M Kak OHO CBA3aHO C MPOCTPAHCTBOM?
Hauyném co BceoOlero CyumHOCTHOTO Hayana, ¢ MOMEHTa pa3BEPTHIBAHMSI 3BOJIOLUU KU3HU
Bcenennor.

2. BceoOliee cylIHOCTHOE HAYAJI0 IBOJIIONMH COXPAHEHUs KU3HU BeenleHHoi

B cBoux ¢unocodckux mpencraBienusx [ludarop u Ilnaton wcxoaunum u3 TOro, 4TO
«Bcenennas — smo eouHoe dHcugoe cywecmeo, 3akaudarouee 8 cebe 6ce OCMANbHbIE JHCUBbLLE
cyuecmea, Kak cmepmmuvle, mak u bOeccmepmusieyn [2, c. 475]. Cospemenusie dunocodckue
B3IVISI/IBI HE CUUTAIOT BceneHHyI JKMBOHM CYIIHOCTBIO, a TeopeThdeckas (Qu3uKa BooOIlle He
KacaeTrcsli »KMBOTO IIpolecca, M MOTOMY 3alyTaJUChb B MPOTHUBOPEUYHUSAX CBOUX TOJIKOBaHUH,
OCHOBaHHBIX Ha 0OOpbHOE MPOTHUBOIOJIIOKHOCTEH, HA TEOpUHU OOJIBLIOTO B3pbIBA, HE 3Hasi OCHOBBI
KHUBOTO Tpouecca. [[1si HUX HEeU3BECTHO MPOUCXO0XKIEHUE MPOCTPAHCTBA U BPEMEHM, HE U3BECTHO,
SBIIAIOTCS M OHM KOHTHHYAJIbHBIMH (CIUIOIIHBIMH W HEMPEPHIBHBIMH) HIW OHU MOTYT OBITh
JTUCKPETHBIMHU.

Tak BceoOmMM cymHOCTHBIM Hauanom wmamepuanucmuyeckoii ouanekmuxy SBISETCS
TUIIOTE3a: «8 MUpe Hem Huye20 Kpome osudcyujeticss mamepuuy. A 4ro asuxer mareputo? Kyna, ¢
Kakol 1EeNbI0 M 3a4eM OHa JBHXKETCS, KaK OHAa BO3HUKIA U IO KAaKUM 3aKOHaM JBHXKETCA U
pa3BHUBaeTCs, MaTEpUATUCTOB HE HHTEpecyeT. B HOBoM ¢uiocodckom HanpaBieHUH TpUAIEKTUKH
TOBOPUTCS, YTO «BCEOOIMM cymHOCTHbIM Hauanmom TpuanekTuku sBIs€TCS TUIOTE3a: «8 Mupe
Hem Huye20 Kpome 08udxcywe2ocsi npocmpancmsay. Y Takxe Kak B THaleKTUKE, UX HE HHTEPECYET
11€J1ecO00pa3HOCTh OBITHS TNPOCTPAHCTBA KOCMOCA, M KaK 3TO IMPOCTPAHCTBO JBHXKETCS, YTO

no6y>1<;1aeT €ro I[BI/I)KCHI/IC?
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B oTinuune oT quaneKkTUKU U TPUATIEKTUKU uoes HCU8020 Kocmoca, 6epyias cBo€ Hayallo B
¢unocopcko-matemarnueckom ydenuu Iludaropa u Ilmartona, yTIBep)KIaer: «Bceobwum
cywpocmuvim Hauanom scusoii Beenennoti A6nsaemcs 3aKoH 60CNpoU3600Cmed: 6 Mupe Hem HU4e2o
Kpome dicueo2o boca, Gosicecmeennoll mvicau, ocywjecmensarowel. pummuyHoe 80CNpOU3800CHE0
2eHemuYyecKol namMsamu 4epe3 aKm  MEOPHEeCKOU OessmelbHOCMU, — 8blPaANCaAouencs 8
npeobpazoeanuy Mulciu 6 @GOopMbl OBUNCYUENCS Mamepull 6 KOCMUYECKOM NpOCMpaHcmae,
KOmMopoe 360JI0YUOHUPYem émecme ¢ Gopmamu no 3aKOHY Mblcauy». BpeMs W TIpOCTPaHCTBO
OOBEMHEHBl B  €IMHOM  D3JEKTPOMAarHUTHOM  KoyiebatenbHOM  mporecce.  [lomoOHo
3JIEKTPOMArHUTHOMY TMOJIF0, KOTOPOE MPOSIBISETCS B JBYX COCTOSIHUSIX — CTAllMOHAPHOM U
CBOOOZIHOM, BpeMsl M IPOCTPAHCTBO Takke OOJaJal0T 3TUMU K€ COCTOSHUSIMH, Oyayuyu
KOHTHUHYaJIbHBIMU M JUCKPETHbIMU. HenpephIBHOCTh WM CIIOLIHOCTH BPEMEHU M IPOCTPAHCTBA
HY>XHbl B Kau€CTBE HOCUTEJEH JMCKPETHOIO MX COCTOSIHMS, CBSI3aHHOI'O C IPOLIECCOM Iepenaydu
ANIEKTPOMArHUTHBIX BOJIH MHGOpMaIuu Ha Oomnblire pacctosHus. [losTtomy Bpems oOpaTtumMo, Kak
oOpaTuMa OFlHa M Ta e MBICIIb B TBOPUYECKOM IPOLIECCE CO3JaHMS TUCKPETHBIX (hOPM BEIIECTBA
(IUCKPETHBIX POPM MPOCTPAHCTBA).

EcTectBeHHOE Hayano Uil OPUPOABI  3E€MJIM W YEJIOBEKAa OJIHO: KOCMHYECKHUU
YHUBEPCAIbHBIA 3aKOH COXPAHEHHUS M Pa3BUTHS JKU3HU HA OCHOBE TapMOHMYHOW OpraHU3alMU
MUpPO3/aHus. ['JTaBHBIM B DBOJIIOLIMM 4YEJIOBEKA M BCEM LMBWIN3ALMU SBISAETCA IOCTHKEHUE
3aKOHOB NPUPOJABI U OCO3HAHHE COOCTBEHHOW NMPUYACTHOCTH K YHUBEPCAJIHbHOMY KOCMHUYECKOMY
3HAHUI0O M TBOpEHUIO. M 4enoBeKk HECET OTBETCTBEHHOCTH 3a CBOK HBOJIIOLMIO M 32 CBOE
TBOpYecTBO. He3HaHMe 3aKOHOB 3BOJIIOLIMM HE OCBOOOX/IAET 4YeJOBEKa OT OTBETCTBEHHOCTH 3a
CBOI 00pa3 KU3HHU.

[To3HaBasi 3aKOHBI MPHUPOABI, Mbl OOHApPY)KMBA€M, YTO IIPOLECC HBOJIOLUMUU KU3HU
BcenenHoii ompenenseTcss €IUHBIM 3aKOHOM YCTOHYMBOIO Pa3BUTHS — 3AKOHOM JIBWXKEHUS H
COXpaHEHUs >KU3HU, OCHOBAaHHOM Ha 3aKOHe Namsamu, 3aKoHe NpoCmpaHcmed U 3aKoHe 8peMeHlU.
Peanuzanus  3aKkoHa JKU3HM OCYILIECTBIISIETCS YHUBEPCAJIBHBIM IPHUHLUIIOM JBOWCTBEHHOCTH,
nByMmsi Hauanmamu, KOTopble CO3/1al0T pekUM KolsiedaTtenbHbIX mnporeccoB. XKenckoe Hauano, oHo
K€ TeHeTHYecKasl CTPyKTypa MaMsaTd, o0JaJaeT CBOMCTBAaMM MarHUTHOM MHAYKUMH, a MyxXckoe
Hauano, ucnonHss poib 4yBCTBUTEIbHOH OOOJOYKH, 00J7aJaeT €MKOCTHBIMH 3JIEKTPUYECKUMU
cBoiicTBamu. J[Ba Hauwama B eqMHON LETOCTHOCTH CIOCOOHBI (POPMHUPOBATH HE3aTyXarollue
Kos1e0aHusl JKUBOTO IpoIlecca TOro KBaHTA AJIEKTPOMArHUTHOM SHEPruH, KOTOPOE OHU MOIYUHIIN
M3BHE B KaUeCTBE BO30YyIUTENs KoJieOaHUH (TO, 9TO APUCTOTENb Ha3bIBAJ CIIOBOM «TENeEph»). Tem
cambIM Ba Hauana coxpanstor OI'OHb xuBoro mpornecca B putme konedanuit. s HariasiHOCTH

— COXPAaHAIOT l"OprIJ_II/Iﬁ erJ'IéK, NEepCKuAbIiBasA €ro C OJIHOHM JTaJOHM Ha APYTY1O. HpOI/ICXO)K)IeHI/IC
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KHU3HU Kak Ipoliecca CBSI3aHO C OTHEM PaJMOaKTUBHOIO pacraja 3JIEMEHTOB CTPYKTYphI MaMSTH
(paavoakTUBHBIN paciaj]l HEUTPOHOB CONPOBOXKAAETCS MOPOKIACHUEM aTOMOB Bojopoza). Helitpon
— aneMeHT co cBoiictBamu JKenckoro Hawana. AToM Bojopoga — 3JEMEHT CO CBOMCTBaMHU
Myxckoro Hauana.

3akon namsatu (ITamsars — 310 XKenckoe Hayamo ¢ MarHMTHBIMU CBOMCTBAMM) CBOJUTCS K
TOMYy, 4TO €€, MaMmsTh, HENb3s YTEepPATb, a I €€ COXpPaHEHUs HEOOXOIMMO MEPUOIUUYECCKU
BOCIIPOU3BOJNUTh €€ B TOYHOW KONMHU 4epe3 3akoH mnopoxaeHus Myxkckoro Hauwanma. [loaromy
3akoH mamsatu obecneunBaeT 100% KIIJ[ »xuBoro mpomecca. CromnporientHoe KIIJ[ KuBbIX
CHCTEM O00eCIeYeHO TeM, YTO KOITMS TI'€HETHYECKOM maMiITH MOXKET ObITh ToJbKO 100%-oii, HuU
Oosbire U He MeHbIe. CTPYKTypa MaMsaTH HE MOKET CYIIECTBOBATh 0€3 NCTOYHUKA ICKTPHISCKON
SHEPTUM, U TOTOMY BOCIHPOU3BOACTBO TE€HETHYECKOM IMaMsITH BCETJa CBS3aHO HE TOJBKO C
yIIBOEHUEM CaMOT'0 T€HOMa, HO M C TBOPEHHUEM UCTOYHUKOB YHEPTHH.

Jns akra ux TBOpeHHs W Topokaaercs Mykckoe Hadarno, kak omgHa yeTBEpTas 4acTh
equHoro JKenckoro Hauwana. Ilo okoHuanum akta TBOopeHuss Myxkckoe Haudano Bo3Bpamaercs B
ucxoanoe XKenckoe Hauano. Takos 3akon nmamsaru. CinoBo 3AKOH o3HagaeT To, 4eM 3aKOHUYUIIOCH
paHee HauaToe JeJ0 B BHJE KojebaTenpHOro Imporecca. JIo0oil KoyiedaTenbHBIM Mporece
OCYILIECTBIISIETCS] HAKAYKOM CBOOOIHOM SHEPTUU BHYTPH (POPMBI BEILIECTBA U CO3aHUEM CTPYKTYPhI
MaMsATH, KaK ONbITa JCHCTBUN MNpPHU NPEBPAILICHUHM 3JIEKTPOMATHUTHBIX TOJIEH B CTPYKTYPHYIO
¢dbopmy BemecTBa. [loaTOMYy KOCMHMUYECKHI 3aKOH CBSI3aH C CO3/IaHHEM CTPYKTYpPbHI TMaMsTH, C
POCTOM pa3zyMma, MyIPOCTH ¥ pa3yMHOTO ITOBEICHUS.

3akon mpocrpancrBa (MecTo aesTenbHOCTH Myskckoro Hauanma) CBOTHTCSA K TOMY, YTO
OHO JIOJKHO 00J1a/1aTh CBOMCTBOM CIUIOMIHOCTH (KOHTHHYAJIBHOCTH) U CBOMCTBOM JTUCKPETHOCTH -
cBOMCTBOM  (hopMHpoBaHUsI CBOOOJHBIX JTUCKPETHBIX (OpPM  BeUIeCTBa, JIUCKPETHOCTEH
MPOCTPAHCTBA. OTH CBOMCTBA MPOCTPAHCTBA CIIOCOOCTBYIOT COXPAHEHHUIO MOIIHOCTH TOTOKA
SHEPTUH, MPOCTPAHCTBO JMOJDKHO OO0NamaTh SHEPrHel, MOCTYMHOW Uisi pocta (opM BellecTBa.
Matepus TpOCTpaHCTBA JOJDKHA OBITH YIPYroi, TUIOTHOM, HECXKHMMaeMOoW (Kak BOJA), YTOOBI
obecreunTh mepenadyy cBOOOTHOW BOJTHOBOW MHGMOPMAIUHU, TEHEPUPYEMOU IIEHTPOM Hamstu 0e3
HMCKa)XCHUS BCEM BEIIECTBEHHBIM (opMaM Ha OTPOMHBIC PACCTOSHUSA. 3aKOHY IPOCTPAHCTBA
COOTBETCTBYET DHEPreTHUECKast ceTka (POTOHHOMN Cpe/Ibl, 3aMOHSIONICH MOBCEMECTHO BECh KOCMOC,
MPOHMKAss BHYTPh KaxkJI0ro aroma. Korzma roBopsaT O pa3pexeHHOW cpele, TO MMEKT B BUAY
IJIOTHOCTh aTOMApHBIX JJIEMEHTOB Ha (hOHE TOCTOSHHONW (OTOHHON Ccpeapl KOCMHUYECKOTO
MPOCTPAHCTBA.

@DOTOHBI HE UMEIOT XaOTHUYECKOTO JBMKEHHS, U Cpe/la MX He MOXKET OBITh pa3pesKeHHOM,

OHU OOBETUHEHbl B €IUHYI0 (OTOHHYIO Cpely MPOCTPAHCTBA, YHOPSJAOYEHHYIO, YIPYIYI0 H
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HEC)KMMaeMylo, Oylydd MOCPEIHHUKOM B mepefadye HMH(POpMALMH OT TEHETHMYECKOTO LEHTpa K
3apoxaaronMes popMaM BelecTBa. Bceskoe coeanHeHue B TOM 4YHCIe U 00beauHEeHue (HOTOHOB
B CHCTEMY KOHTHHYAJILHOTO IPOCTPAHCTBA CHUXKAET YacTOTY KOJIGOAHWH CHCTEMBI, COXpaHss
COOCTBEHHYIO YacTOTy Koyie0aHMIl Ka)KIOro 3JIEeMEHTa CUCTEMbl, Ojarojapsi uyeMy BCE JKUBYT
eIUHbIM cooOmecTBoM. JluckperHas uactuna (GOTOH — CIOYXKHUT MPOCTEULINM 3JIEMEHTOM
CIUIOIIHOCTH TOJS TPOCTPAHCTBAa Bcel (QoToHHOU cpenbl. LleHTp BcenmeHHOW ¢ MarHUTHBIMHU
CBOWCTBAMHM B COYETAHUU C DJICKTPUUYECKHM IIOJEM MPOCTPAHCTBA KOCMOCAa 00pa3yeT eInHYIO
K0J1e0aTeIbHYIO CUCTEMY.

3aKk0oH MNPOCTpPaAaHCTBA — CIYXUTh OCHOBOW 0e30mMO0YHON Tiepeaaud CBOOOJIHOMU
nH(OPMALIUY B BHUJIC JICKTPOMArHUTHBIX BOJIH, OBITh HCTOYHUKOM SHEPTUU IS pacTymmx (hopm
BEILIECTBA HA OCHOBE MH(OPMAITMOHHBIX MATPHI] T€HETUYECKOTO IIEHTPA.

3aKoH BpeMeHH CBOJUTCS K MPOIIECCY TBOPUECKOTO MBIILICHUS T€HOMA, K TBOPEHUIO (hopm
nocpeAcTBoM MbinuieHus. Ecniu Hedro MBICAUT, TO OHO CyIIECTBYeT BO BPEMEHH OBITHA.
OTcyTCcTBHE WM TPEKpAllleHHE MBIIIJICHUSI MPEKpallaeT BpeMsi pa3BUTUS U TBOpeHHs. Bpems
o0JasaeT CIUIOIIHOCTBIO M JIUCKPETHOCTHIO, CTAIMOHAPHBIMA W CBOOOJHBIMH CBOWCTBaMHU
MbiieHus. CBOOOHOE MBITIUICHUE HOCUT YepPThl MHPOPMAIUU, HHOOPMAIIMOHHOTO COICPIKAHMS.
CranmonapHoe BpeMs — 3TO CTallioHapHOe Uik (OHOBOE (IIIyMOBOE, JIEKTPOMArHUTHBIEC IIYMbI)
COCTOSIHME CTPYKTYpP MaMSITH, BHYTPH KOTOPBIX TEKYT MOCTOSIHHBIE TOKH.

[ToaTOMyY Bpemsi TOKIECTBEHHO WH(GOPMAITMOHHOMY COJIEPKAHUIO CBOOOIHOTO MBIILICHHUS,
MBICJIH WJIA TyXOBHOM SHEPTUU B TPOIECCE MBIILIEHUS. Bpems — 3T0 pOI0KUTETbHOCTh TEUCHHS
MBICJIM, TIPOLIECC MBILUJIEHUSI B aKT€ TBOpPEHUsA. Ecin ecThb MBIC/Ib, TO €CTh TEUEHHUE TOKAa KU3HH,
€CTh BpEMs, HET MBICIM — MPEKPALAETCs TEUEHUE TOKa >KM3HU, MPEKpallaeTcsi BpeMsi JTaHHOIO
TBOpeHUs. BpeMms g KaI0H CYIIHOCTH CBOE, MOCKOJBKY KaXKIbld IO-CBOEMY MBICIUT. Bce
MBICJIH OOBEAMHEHBI B €IMHBIA MBICIMTENBbHBIN TIponiecc AOcontoTa uin renoma Bceenennoit. B
XO/JI€ HBOJIOLINU €IHAasi MBICIIb TBOpIA paccpeloTOYMBAETCS Cpeu BceX BUAOB (JOpPM BelIeCcTBa, U
B KOHIIE JBOJIIOIMUM OHAa CHOBa BO3Bpamiaercs B JIoHO AOcomora. [losTomy Bpemsi obmamaer
CBOMCTBOM OOpPaTUMOCTH TMOJ00HO OOpPaTUMOCTH OJHOW W TOW KE€ MBICIH B TBOPYECKOM aKTe
cos3uganus. [1ocKompKy Bpemsi CBS3aHO C (PU3MUECKHM IIPOIIECCOM ABMIKEHUS M TIPEBPAIICHUS
CIUPATBHBIX AJEKTPOMATHUTHBIX BOJH, TO CaMO BpeMs HMeeT (GopMy CHUpPATU, YTO CIYXKHUT
CIUpPAJILHOMY POCTY CTBOJA JepeBa, Tella 4eloBeKa, W J000i (OpMBI BElIeCTBA, CIUPAILHON
(hOpPMBI CTPYKTYPBI BCAKOU MaMSITH, CIIUPATLHOMY KPYYSHHUIO TPOCTPAHCTBA.

O0mmid nian eauHbIii 3aKOH COXPaHEHMSl KM3HM BKJIIOYAE€T BCE TPHU COCTABISIONIUX:
namsamo, NPOCMPAHcmMeo u epemsi. BeuHou KU3HBIO (B€UHBIM CTAIIHOHAPHBIM MBIIIJICHUEM) KUBET

TOJBKO T'eHOM BcenenHoit 6J'Ial“0,[[ap51 pUTMY BOCHPOU3BOACTBA CaMOT'O ce0s B TOYHOM KONIHUU
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COIJIACHO OCHOBHOMY 3aKOHY KOCMOCa — 3aKOHY COXPAHEHMs >KU3HU. JTOT 3aKOH 3BYUYMT TaK:
gcskoe nociedyrwee Oelcmsue NPoucxooum no RAMSMU NpeoblOyWUx Oetcmeutl, npu mom
Gopmupyemcsa Ho8as CcmMpYKmypa namamu, Kyoa nepeas 8x00um CcOCMASHOU Hacmvlo U He
BUOOUIMEHSIemCsl, 011a200aps HENPepbl8HOM) B80CHPOU3BOOCMBY CAMOU cebsl 8 MOYHOU KONUU 6
VCOBUAX PUMMUYHOU CMEHbl NOJAPHOCMU GHEWHe20 MAHUMHO20 NnojA. PUTMBI MarHuUTHbIE
YIPAaBIAIOT HUKIAMU 3JIEKTPUUECKUMHU.

OcHOBHBIE CBOICTBA K0J1€0ATEJIBLHOI0 NPoLEecca

1) Oror mpomecc orpaHuyMBaeT oO0NACTh JAMHAMHYECKUX IpeBpalleHui, (Gopmupyer
rpaHHIly MPoLecca JAaHHOTO BUJA, IPOSBISISICH B BUE (DOPMBI BEIIECTBA.

2) OH orpaHUYMBaCT MPOIOIHKUTEIBHOCT BPEMEHH, Jeiast €€ (GUKCUPOBAHHOMN JJISt JAHHBIX
YCIIOBUH.

3) Hossblii nepuoj kosjeGaHHs HE MOXKET HayaTbCs, MOKA HE 3aKOHUUTCS IMpPEablIyIIHH
NepUOo.

4) To, 4eM 3akoHUWICS TNpeablayiuii nepuoj, craHoButcs 3AKOHOM s nauvana u
Pa3BUTHS CIEYIOLIETO EPUOAA.

5) Besikoe moceayromiee IeiCTBUE MPOUCXOIHUT M0 MAMSITH IPEIbIIYIIErO JeHCTBUSI.

6) [t koneGaTeabHOrO Mpoliecca XapakTepeH BO3BpaT SHEPruu BO30YXIeHHsI KoieOaHui B
HCXOJHYIO TOUKY IPOCTPAHCTBA KOJIeOaHUI — K TeHepaTopy BO30YKIECHUS.

7) st 9TOTO MpOoIecca XapaKTepHO COXPAaHSHHUE MOIITHOCTH TIOJIs KOJIeOaHuH.

8) KonebarenbHbli npolecce sSBIseTCS IPOLECCOM, PA3BUBAIOIIUMCS 110 TPOrpamMMe.

9) Bpems konebaTenbHOTO Mporecca AUCKPETHO Ha (POHE CTAllMOHAPHOT'O BPEMEHH.

10)Bpemst koneGaHuil UMEET CBOMCTBO OOpaTUMOCTH, IEMOHCTPUPYS aKT Pa3MHOXKEHUS U
BOCIPOU3BO/ICTBA B TOYHOM KOMHMH 3JIEMEHTOB UCXOJIHOTO Mepro/ia KoneOaHuil.

11) Bpems konebGaHui TOXIECTBEHHO TEUYEHHWIO TBOPYECKOTO MBIIUIEHUS Ha (oHe
CTAaLlMOHAPHOI'0 TeYEHUs OOIIEro MOTOKA SHEPTHU B CTPYKTYpE MaMSATH.

12) Bce unnuBuayanbHbIE KOJIeOATE€IbHBIE CHCTEMbI IMUTAIOTCS CTAl[MOHAPHOW 3HEpruei
(OTOHHOTO MPOCTPAHCTBA KOCMOCA M HEPA3pbIBHO C HUM CBsI3aHbl. BOJIHBI BHELIHEH cpe/ibl HECYT
HE TOJBKO DHEPruio, HO U MH(OPMAIMOHHOE COJIEp’KaHHE, KOTOPHIM PYKOBOJCTBYETCS Kaxjaas
KosiebarenbHas CUCTEMA.

13) I'enetnueckuit Llentp (sinpo) BeenenHnoit u kocMudeckoe MPOCTPAHCTBO 3a MpeaeaaMu
s1ipa 00pa3yoT eINHOE IEKTPOMArHUTHOE MPOCTPAHCTBO 00IIEN KojebaTeIbHOW CUCTEMBI )KUBOM

Bcenennoii.
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14) Bce BemectBeHHble GopMbl BeeneHHONW 00beIMHEHBI €IUHON (DOTOHHOW Cpelon, HMX
KojeOaHus CTPOr0 CHHXPOHHU3MPOBAHBI, BCE OHHU JKUBYT B PEXKHME pPEATbHOTO BPEMCHHU.
JansHoaelicTBHE 00eCTIeYnBACTCS MATHUTHBIM PE30HAHCOM KOJIeOATEThbHBIX CHCTEM.

15) Bce ¢gopmbr BemecTB BeeneHHOM TOCTPOEHBI IO €IUHOMY IUTAHY CTPOCHHS, 1O THITY
npUEMO-TIepeJatoIINX CUCTEM C aHTEHHOM, CIIOCOOHOW BOCHPUHUMATH AJIEKTPOMArHUTHBIE BOJHBI
(OTOHHOI Cpeibl.

16) M3menenune mvHbI (TIPOTSHKEHHOCTH) MPOCTpAaHCTBA KoseOaHui (popma BemecTBa —
3TO TO € MPOCTPAHCTBO KoJieOaHMWil) uepe3 YaCTUYHOE CXKATHE WIHM PAaCIIUpEeHHe, MPUBOAUT K
M3MEHEHHUIO PACCTOSHUSI MEXKIY ABYMS DJIEKTPUUYECKUMH MOJIIOCaMU (3JIEKTPUUYECKUMH IIEHTPaMu
CHCTEMBI), YTO NPUBOAUT K HU3MEHeHHI0O  (a3pl Hayama KoiebaHuid. ITO CIOCOOCTBYET
O0BEIMHEHUIO JIBYX POJICTBEHHBIX (KOT€PEHTHBIX) 3JIEMEHTOB B €IMHYIO KOJICOATCIIHBHYIO CUCTEMY
C COXpaHEHUEM MX UHAMBHUIYabHBIX KOJIeOaHUH.

3. Bpemsi 1elicTBUTE/IbHOE M BpeMsI MHUMOE

[Tomo6HO TOMY, KaK CYIIECTBYET CTallMOHAPHOE (ITOCTOSHHOE) AJIGKTPOMArHUTHOE TIOJIE OT
MPOTEKAIOIINX B 3JEKTPOIMPOBOAHON Cpelie MOCTOSHHBIX TOKOB, U CBOOOJIHOE 3JIEKTPOMATrHUTHOE
noJie, HecyIiee HH(POPMALIMOHHBINA CMBICT OT IEPEMEHHBIX TOKOB, CYIIECTBYET JACHCTBUTEIHHOE U
MHUMOE MBIIIIJICHHE U BPEMSI.

B paborax, mNOCBAMIEHHBIX TEOPUU OTHOCUTEIBHOCTH, HET CTPOTOro OOBSICHEHUS
MOSIBJICHUIO MHMMOT'O BPEMEHH, KOTOpoe BBEN B o0uxoJ ¢usmdeckoro MplieHus B 1908 roay
HeMenkuid MareMatuk ['enpux MunkoBckuii (1864-1909), npensssto 3asBuBLINi, 4T0 «OmHbiHe
8peMsl no cebe U NPOCMPAHCMBO NO cebe DONHCHBL COeNAMbC MEHAMU, U MOAbKO 0C00020 pooa ux
couemanue COXpanum camocmosmenbHocmyy. B nonoiaHeHne Kk TpéM KoopJIuHATaM MPOCTPaHCTBa
UM BBOJIMTCSI 4eTBEpPTas KOOpAWHATA - BpPEMs, KOTOpas NOJDKHA OBITh MEPHEHANKYISIPHON TPEM
KOOpJMHATaM MPOCTPAHCTBA, MEPIEHANKYIIPHBIX MEXKIY co00i. Takoil MUp y4E€HBIE U HA3BIBAIOT
«UETBIPEXMEPHBIM MHpPOM MuHKOBCKOr0o». HeoOXoammocTh BBEACHHS BpEMEHH B Mpollece
HCCIIeI0BaHUs MUpa Obl1a OYEBUIHOM, MO0 BCE BUIMMOE MEHSETCSI BO BpEMEHH, U YEThIPEXMEPHOE
MIPOCTPAHCTBO MPOCTO AOKHO ObUIO OBITH PYHAAMEHTOM IPU UCClIeJoBaHUM BceneHHoi.

Ho Bo BpemeHa MUHKOBCKOTO MHOTO elI€ ObLIIO0 HEU3BECTHOTO, U BPeMsl BOIILIO B MPOIECC
pa3MBIIIJICHUH MHUMOW enuHuIeil. MHUHKOBCKUU TMpenjaraeT JelaTh Majble MNpHUpAIIeHUS K
HAYEMYy, KOTOpOE HE HMEET HAudaJbHBIX pPa3MEPOB, TMOJYYHUB TPH ITOM «MHUPOBYIO JIUHUIO»
Pa3BUTHS KAKOTO-TO COOBITHS. B €ro ypaBHEHUSIX HUYETO HE OCTaI0Ch, KPOME CYMMBI O€CKOHEUHO
MaJbIX TMpUpAIIeHU B BUJE KPATKOW 3amUCH, YTO JAI0 CBOOOAY (haHTa3MM MHOTHM IMOKOJICHUSM
yuéHbIX. B 370 %e Bpems paboramu Kiaysuyca u bonbiiMana BBOIUTCS TOHITHE SHTPOIINH, TAKKE

CBJA3aHHOC C IIOpHHAMH TCILIA. IInask wmckan MHHUMAJIBbHYIO TIOPIHUIO SHEPTHH, HEeKHH KBaHT
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SHeprun ooMeHa Mexay tenamu. OTcroza MOsSBUWIACH U MHUMAs €MHULA BpEMEHU MHUHKOBCKOTO.
TpeboBanoch oCMBICIEHHE MUpPA KOCMOCA.

Kak n300pa3uth 4eTBEPTYIO KOOPAMHATY, 4TOOBI OHA ObLIa MOJ MPSIMBIM YIJIOM K TPEM
IIPOCTPAHCTBEHHBIM KoopAuHaTtaM? CyIllecTByeT TOJBKO IMOBEPXHOCTb CPepuuecKkoil 000J0uKH,
KOTOpast yAOBJIETBOPSIET 3TOMY ycioBHuio. [IpakTiuuecku 3ta 000j0uka ecTh chepruueckas BOJIHA ¢
AJIGKTPOMAarHUTHBIMH ~ CBOMCTBaMH.  JTO  CBOMCTBO  cdepudeckoil  000J0YKH  OBITH
NEPIEHAUKYIIIPHONH OJHOBPEMEHHO TPEM KOOPAMHATHBIM OCSM IPOCTPAHCTBA, (HU3UKU U
MaTeMaTUKU OMIMOOYHO MNPUHSUIM 32 YETBEPTHIA MNEPHEHIUKYJSApP, YTO IHPHUBEIO K MHHMMOCTH
BPEMEHM. JTa MHAUMOCTb PEAJILHO IIPEBPALIACTCS BO BPEMS, B BOJTHOBOM MBICIIUTEIbHBIN MPOLIECC,
€CJIM pacCMaTpUBaTh BOJIHBI SBOJIOLUH KUBOW MAaTEPUH, CPEPUUECKUE FITEKTPOMArHUTHBIE BOJIHBI,
KOakcuajabHble ofHa Apyroil. IlosToMy BCE MOKHO MMETh Hayano, Kakyio—To (opmy, HEKHi
JMaMeTp - SKBaTop cdepbl, HO 3TOro y MunkoBckoro HeT. CrieniuanabHas T€OpUsl OTHOCUTEIbHOCTH
HE NpUCHOCOOIEHA K ONHCAHUIO pEallbHBIX IMPOLIECCOB JKU3HU HMMEHHO [0 YKa3aHHBIM BbIIIE
NpUYMHAM, a TaKXKe IOTOMY, YTO HE pPacCMaTpUBAET >KMBOHW KojeOaTelbHBIN IMpolecc Bcel
BceneHHOM, HE y4MTBIBAET HAJIW4YUME TIEHETHYECKOTO LEeHTpa BcelleHHOW H  pUTM  €ro
BOCIIPOM3BO/ICTBA.

Hano emé€ yuutsiBaTh U TOT (axt, uro . MUHKOBCKMH pa3pabaThiBal IreOMETPUUECKYIO
untepnperanyio kuHematuku CTO B Te rogsl, korna B EBpone nossunacek «TaiiHas JlokTpuHay,
HarnucaHHas pycckoy xeHmuHon E.I1. biaBarckoi.

B 5T0#1 KHUTE HAIIIIHO M3J10KE€HA IEPUOJINYHOCTh Pa3BUTHS KU3HHU BO BceneHHoM B BHJE
ManBaHTap ¥ uX cocTaBiastonMx HOr Ha OCHOBE CHJIBHO 3a0BITOTO 3HAHUS IPEJbITyLINX
uuBwiM3anui. 1 ciosa «Bomonus BeeneHHON» BOLIIM B PEIATUBUCTCKYIO TEOpHUIO. B 3T ke
roJibl B XMMHH TOSBWIOCH pa3/IeJICHUE HAa «OPraHUYECKYIO» M «HEOPTaHMYECKYIO» XMMHIO, a B
OMOJIOTHM - Ha «KOCHOE€» U >KMBOE, YTO 3allyTajl0 MOHSITHE «IBOJIOLUL», MO0 BO3HUK BOMIPOC O
MIPOMCXOKACHNUHU >KUBOTO M3 HexHBOro. M mpobnema pactsnyiaach Ha croserue. Kaxmoe HoBoe
MOKOJIEHUE JII0JIeH, MPOHIsi 00ydeHre Ha OCHOBE TaKOT'0 pa3JIeNIeHus], YBEPOBAJIO B CYIIIECTBOBaHHE
«HEXKHUBOW» mpHpoasl. HeT HUdYero npodHee maMmsTH NMPONUIBIX JEHCTBUN, a BEpa BCErJa €CTh
pe3ynbTaT OT 00OOIIEeHHs] MHOTOYHMCIIEHHBIX 3HAHUM, CTABIIUX MaMSTBHIO U CBEPIIEHUS HOBBIX
JnerucTBui U noctynkos Jyoaeil. Ho yxe Jlym Ilactep 3asdBiis, 4TO BCE KMBOE NMPOUCXOAUT U3
’KUBOT'0, XOTs CaM HEOJHOKPATHO YIIOMHUHAJI CII0OBA «KOCHAs» IPUPOJA.

IIpouecc )XM3HNU XapakTepU3yeTcs TOIbKO IBYMs MapaMeTpaMH - JIMHEHHBIM yCKOPEHHBIM
NepeMelIeHeM U yIIIoBbIM BpaiieHueM. Eciu mbl yoepém u3 obpamieHus «paMuibHbIE) eTUHUIBI
u3MepeHus U pamuibHble Ha3BaHus npoueccoB (BombTsl, Amneps:, Omsbl, nukisl Kapro, Kpenca u

MHOTOC ,upyroe), TO OCTAHYTCA TOJIBKO JIMHEWHas U yrijioBas BCIINYHHBI, 4 CaMU IIPOLCCChI CTAHYT
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oonee nonstHeIMA. B CCCP B 1965-1966 rogax mosiBUIUCH CTaTH U3BECTHOTO aBUAKOHCTPYKTOPA
PoGepra Opoca nu bapTunu, B KOTOPBIX OH MpeJiaraji UCIOJIb30BaTh TOJBKO 3TH JIBE BETUYMHBL,
BOLICIIINE TI03]]HEE B KHHEMaTH4YeCKyr cuctemy ¢usmyeckux enunui] (LT), paspaboranHyro
coBMecTHO ¢ [1.I".Ky3HernoBbIm.

JlnuHa (mpocTpaHCTBO, OXBayeHHOE KoJieOaHHEM MJaHHOTO BUA) U MPOJOJLKUTEIBHOCTh
BpeMeHH KojebaHus (mepuox M oOpaTHas €My BEIMYMHA — YacToTa KOJIeOaHWil) IMOJIOKEHBI B
OCHOBY BCEX INPUPOIHBIX 3aKOHOB MPEBPALLCHUS: O08€ OMU GEIUUUHbL 6XO0SIM C PA3HbIM
nokaszamenem CcmeneHu 8 COoCmag 00U pasmMepHOCmU eOUHUYy uUsMepeHus uaUuecKo2o
KonebamenvbHo20 npoyecca. A cama IBOMCTBEHHOCTh (CTallMOHAPHOCTh U U3MEHUYHBOCTD) JIEKUT B
OCHOBE JKM3HEHHBIX IpEBpameHuii Jr000i Gopmbl ObiTus. JInHEHHOE mepeMenieHrne CBS3aHO C
noTpeOIeHNEM HEPTUH, a BpaIlaTeIbHOE — €IIE U C COXPAaHEHUEM MaMsATH 00 3TOM MOTPEOICHHUH.
JluneitHoe nmepemenieHne — 3To UHGOPMALMOHHOE BO30YKIEHHE U «pa3lipakeHUEey», a KPyroBoe —
3T0 00mui 0030p mpocTpaHCTBa Ha Oosiee UIMHHON BOJIHE, 3TO JABM)KEHHE OOYCIIOBIEHO
OLIYLIEHUEM, CO3HAHUEM, IIOMCKOM PpE30HAaHCHOIO OTBETa Ha CBOM CHUTHaAJl M3JIy4EHUS.
JIMCKpeTHOE JIMHEWHOE JIBUKEHUE CBSA3aHO C MOCTEIIEHHBIM IOIJIOIIEHUEM, POCTOM U Pa3BUTHEM.
VYTI0BO€E nepeMernieHne onpeaenseT COOCTBEHHYIO YaCTOTy He3aTyXaloluX KoJIeOaHHH.

B xuBOM KocMoce npocmpamcmeo  sBISETCS  (POTOHHOW  Cpemoil, KOTOpoe
HBOJIIOLMOHUPYET, BUAOM3MEHSIETCS MO 3aKOHY TOMEOMOP(HOro (Hepaspwvlgnoco) OTOOpaXKeHHs
MIOCPEACTBOM BCeOOLIEH 3JIEKTPOMAarHUTHON (0O0HOMepHOU) CBSI3U  «TpEXMEpPHOU cdepbl» B
YEeTHIPEXMEPHOM MPOCTPAHCTBE. DBOJIOLHUOHUPYIOIIEE MPOCTPAHCTBO (OTOHHOW Cpelbl — 3TO
a0COJIOTHAs peabHOCTh K0JIe0aTeIbHOro ObITHS (POTOHHOM Cpebl, KOTOpast, OyIy4yH CIUIOIIHON U
HEMpPEepBIBHOM, TMpeObIBaCT B PUTMHYHOM H3MEHEHHUH CBOMX CBONCTB — B HEH 3apOKIaloTCs
JOKaJIbHBIE (OpMBI BellecTBa. V3 mMaTepuana crijomHoi (GOTOHHON Cpeabl TBOPSTCS BHAayaje BCeE
aTOMBI, U3 KOTOPHIX POPMHUPYIOTCS Bce GOPMBI MaT€pUH, 3aMOJIHAIONINE TPOCTPAHCTBO MO 3aKOHY
JJNIEMEHTApHBIX CMBICJIOB eIuHOW >kuBoM Mbicnu lleHTpanbHOoro reHoma. OOpa3oBaBiIHecs
JIOKaJIbHBIE (AMCKPETHBIE) (POPMBI BEIIECTBA OKA3BIBAIOTCS B MOCTOSSHHOM KOHTaKT€ CO CPEJoH, U3
KOTOpOW OHU BbIpociu. Bce ¢dopmbl BemecTBa yaep>KUBAIOT HEPa3pBIBHYIO CBSA3h CO CIUIOIIHON
dboToHHOM cpenoi. EAMHCTBO U 1IEIOCTHOCTH OBITHS TeHOMa BeeleHHOM U TelT KOCMUYECKOW Cpebl
peanu3yercsi IPUHIMIIOM BCEOOIIeH AIEKTPOMarHUTHOM CBSI3M U TEHETHYECKUM €TUHCTBOM

@®oToHHAas cpela HaXOJUTCS MOJ MOCTOSHHBIM YIPaBIISIIOIIMM BO3ACHCTBUEM CO CTOPOHBI
MarHMTHOTO MoJisi reHomMa BceeneHHoOW. DBouonMs TeHOMa B IPOLECCE €ro BOCIPOM3BOJICTBA
TOXKJIECTBEHHO OTOOpPa)KaeTcsl B 3BOJIONUU (POTOHHOTO MPOCTPAHCTBA, HO NMPH ITOM (POTOHHAA
cpela Bceraa MNOAJEpPKUBaeTcsi B CBOeil Hepa3pbIBHOCTH. JItoOble pa3pbiBBl MOMEHTAJIBHO

BOCCTAHABJIMBAKOTCA IO TUITY «3aJICUUBAHUS PAHBD). doToHHas cpcaa HE MOKCT OBITh B COCTOSIHUU
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Xa0ca, OHa JIOJKHA ObITh OCTOSIHHO YIPYTOM Cpelol, IIOTHOW M OPraHU30BaHHOM, TOCKOJIBKY €&
IIpeIHa3HAYEHUE — CIYXKHUTh CPEACTBOM IIE€pPEelayd HCKIIIOUUTEIBHO TOYHOW 3JEKTPOMArHUTHOM
CBSI3U, CpelOod mepeaayd IHEeProMH(OPMAIMOHHBIX B3aUMOJICHCTBUI BOJHOBOTO CBOWCTBa 0€3
UCKaXeHUs cMbIciaa. Bce ¢GopMbl BeliecTBa HAXOIATCA B MOCTOSHHOM KOHTAaKTe C BHEIIHEH
(bOTOHHOI Cpeoid, OHU 3apOKIAI0TCA M BBIPACTAIOT U3 HEE MOJO0OHO TOMY, KaK CBHUBAETCS HUTh
IpsDKM U3 CIIyTAaHHOI'O COCTOSIHMS KYJEJIM W3 IIEePCTH OBLBL.  TeM caMblM HCKIIIOYAETCS
NpeJCcTaBIeHNuE O (PU3NIECKOM BaKyyMe COBPEMEHHOH (PU3HKH.

DnemenmapHvle CMbLCIbl, KOTOPBIE €lI€ HEe CPOPMHUPOBATIUCH B JIOTUYECKYIO CMBICIOBYIO
MIOCJIEI0BATEIbHOCTh, M3 KOTOPOM POXKIAIOTCA U CILIETAIOTCA «TEKCTBD» JKHUBBIX CTPYKTYD,
3aJIal0TCS M3HAuyalbHO, HA PACCBETE€ BOCIPOM3BOJICTBA TI'€HOMA. OJTUMHU CMBICIAaMHU (aTOMaMH
BPEMEHM) WJIM M3HAYAJIbHBIMM  3apOJbIIIaMU  JKU3HM  (3apOJBIIIM  BpPEMEHHU)  SBISAIOTCA
MarepuaibHble HOCUTENIN CMBICIIOB - JIEMEHTAPHbIC AUYEHKH NaMATH, HEUTPOHBI, pOXKAAOIINE TIPU
CBOEM pacmnajie MPOTOHBI U 3JIEKTPOHBI, B3aUMOJIEUCTBYSl C KOTOPBIMU JPYTU€ HEHUTPOHBI CIy’KaT
OCHOBOM CTPYKTYpPbl BCEX SAEP XHUMHUYECKUX 3JIEMEHTOB. [l03TOMY »ineMEeHTapHON eauHHULIEH
M3MepeHust HHPpOpMaIuu SBISETCS JeHTepHil (CTPYKTYPHO OH KBaJIpyHOJb, IBA TUIOJS B €AHHCTBE
bopmsr).

Snpa Bcex XMMHYECKUX DJIEMEHTOB OOpa30BaHbI TpeMsi 3JjieMeHTaMu: 1) HelTpoHOM
(371€MEHT JIONTOBpPEMEHHOW NaMATH aroma, jXKeHckoe Hayano ¢ MarHMTHBIMH CBOWCTBaMH).
Hetitpon co0mroaeT 3aKOH MaMsITH.

2) IlporoHom (omepatuBHasg mamsTh, Myxckoe Hauano, ymnpasisioniee 4yBCTBUTEIbHON
CHCTEMOI1 - 35eKTpoHOM). [IpOTOH OTCiekuBaeT 3aKOH W3MECHEHHUS] BPEMEHH WM 3aKOH CMBICIA,
3aKOH pPalMOHAJIBHOIO MBIIUIEHUS. MbIchb (urypupyer B BHE CBOOOJHOTO (JIMCKPETHOTO)
AJIEKTPOMArHUTHOTO TIOJIS.

3) DnexTpoHOM (TOCPETHUK MeXAY (POTOHHON CPeoi M ONepaTUBHON MaMsThI0, 00JIagaeT
AJIEKTPUUYECKUMH CBOWCTBAMM TOJISl HANPABICHHBIX M3ITy4eHHH). OIEKTPOH caM COCTOMT W3
(OTOHOB, M COOIIOAAET WIN OTCIEKUBACT 3aKOH (DOTOHHOIO MPOCTPAHCTBA, HAXOISICh C HUM B
HEpa3pbIBHOM CBS3H.

BocnpoussoactBo renoma Llentpa BeenenHolt HaumHaeTcs ¢ U3IYUYEHHS 971eMEHMAPHbIX
cmbicnos: Kak B Ouornornu perumkauuu JIHK, Tak v mpu Bocmpou3BojACTBE reHoMa BceneHHOM.
«OJHO U TO k€ €CTh MBICIb M TO, O YEM MBICIIb CYILECTBYET», ToBopun Ilapmenun, rpeueckuii
¢unocod, 6 B. 10 HOBOM 3pbl. Bce dopmbl MaTepuu TBOPATCS COOOpPa3HO CMBICIY B OOMIeH
MOCJIEZI0BATEIBHOCTH €IMHON MBICITH — 3JIEKTPOMAarHUTHOIN BOJHE, NOTPeOIsis SHEPruo (HOTOHHOM
cpenpl. «To, 4TO MOCTUraeTcsi MOCPEACTBOM Pa3MBIIIJIEHUS U PACCYKIEHUS, OUEBUJIHO, U €CTh

BCYHO TOXIACCTBCHHOC 6LITI/IC;...CCJ'II/I AeMuypr (TBOpCI_[) T000H BCIIHU B3UPACT HA HCHU3MCHHO
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cymee U Oepé€r ero B KauecTBe NepBooOpas3a MpH CO3JaHUM MJEH U CBOMCTB JIAHHOW BEIH, TO
HEO0XO0AMMOE BBIH/IET TPEKPACHBIMY [2, c.432]. OraenbHble MBICIH (IUCKPETHOCTH, WU T'€HBI)
MOSIBIIIIOTCS. HAa TIOCTOSHHOM ()OHE TOKOB, TEKYIIMX B JJIEMEHTAaX CTPYKTYphl HaMSTH.
CranoHapHOE COCTOSIHUE CTPYKTYPbl NAMSTH CIYKHUT OCHOBOM 3alMCH MPOLECCAa MBIIICHUS U3
JTUCKPETHBIX MBICIIEH.

CkazanHoe Oojee IBYX ThICSY JIET Ha3aJ B TOYHOCTH OTPAKAET TBOPEHHUE IO 3aKOHY
TCHETHYECKOW IpOrpaMMBbl, HarpuMep, OEIKOB B Onoorndeckoil kiuerke. Cam reH CTPYKTYpHO HE
IIOXO Ha CTPYKTYPY OEJIKOBOM MOJIEKYJbI, KOTOpas sBIAETCS OTOOPaKEHHEM SHEPreTH4YecKOn
CYIIHOCTHU T€Ha, «e20 muvicau». opma Oenka CriocoOHa MO TUIYy aHTEHHBI YJIaBJIMBaTh BOJHOBYIO
MHGOPMALIHMIO U3 CIUIOMIHOW (POTOHHOM Cpedbl, M 3Ta MH(POPMAIUI TOXKIESCTBEHHA TOM «MBICTIH»
rea. B macmTabe Bcenennoil nmoposxaaromast MbIcab AOGCONIOTa CO31aET UACHHBIC HAIPaBICHUS
JNEUCTBYIOIMX CHJI MM BbICIIMX OoroB. OHU HaxoJATCd y UCTOKAa 3apOXKICHHS sAep
MaTepHabHBIX aTOMOB XMMHYECKHX 3JIEMEHTOB, M3 KOTOPBIX (OPMHUPYIOTCA CTHXUHU: 6030yXd
(MONeKynbl ra3oB), >KMIKOCTEH (BOAbl), TBEPIABIX wYacTHll (KocMudeckod mnbum). M3 Hux
(bopMHpYIOTCS TIPOTO3BE3/IbI, CTAHOBSICH MPOSBICHHBIMA WJIM BHAWMBIMH OOTaMU, JIOKAJIbHBIMH
reHOMaMHU, LIEHTpaMH MaMsTH, KOTOPbIE CaMU OPraHU3YIOT KOCMUYECKYIO Cpedy, PYKOBOJCTBYSCh
uaesmu Beicimx 60ros.

Tak Ha OCHOBE MJeil B BHJE 3JEKTPOMArHUTHBIX BOJH CIUIOIIHOM (DOTOHHON cpeabl
co3maércss BCE€ pealbHO CylIecTByIoulee, W AymH, u Tena. [Ipu 3Ttom QoroHHast cpena He
B3aMMO/ICHICTBYET HAIIPSIMYIO C BEIIECTBOM sJIEp aTOMOB, C HOHaMH, HO TOJIBKO 4epe3 MOCpeIHUKa
— YYBCTBHUTEJIbHYI0 WM TOHKYIO CTPYKTYPY 3JIEKTPOHHOW 000s0uku. CaM 3JIEKTpOH — 3TO
(OTOHHOE 1OJIe HAPaBJICHHBIX U3JIyUYeHUH sjpa aTroma, cocTosiero u3 AByx Hauanm — HeliTpona ¢
IIPOTOHOM, CO3JAIOIIMX KOJIeOaTeNbHbIN MpOoIlecC BHYTPU CBOEH CUCTEMBI OJHOIO MPOCTEHIIETOo
aToMa. DJIEKTPOH — 3TO Pe3yJbTaT WM NPOAYKT K0JIeOaTeIbHOrO Mpolecca sSapa aToMa BOJ0pO/a.
Tem cambIM 00pa3yercst CBsI3b MUKpPOMHpA ¢ MAaKpOMHPOM, KOTOPYIO MIIET COBpEMEHHas (PU3UKa.
ATOMBI BBIPacTalOT U3 MOUYBbI ()OTOHHOM Cpelibl, a U3 aTOMAPHOM Cpellbl BBIPACTAIOT MaKpoTena
KocMoca. OCHOBHBIM JIEWCTBUEM B KOCMOCE SIBJISIETCSI BOCIIPOM3BO/ICTBO.

ba3ucoMm xuBOro Kocmoca CiayXuT IpeacTaBieHue: Bcenennas xuBasi, OHa MpeAcTaBieHa
TpeMs 4acTAMH — 1) eeuno coxpanamowumcs, 2) pummuyno USMEHAIOWUMCA, 3) CBS3YIOLIETO
nocpeonuxa 6 eude GomonHol cpedvl. «BeuHO COXpaHsSIOIIeecs», TeM He MEHee, CO BPeMEHEM
U3MEHsIeTCa U TpeOyeT BOCIPOU3BOACTBA B TOUHON KOMUU. A «pUMMUYHO U3MeHAIoueecs» B X0
pocTa U pa3BUTHS O COBEPILIEHCTBA COXPAHSAETCS KaK OMBIT JEHCTBUN U 3alIOMMHAETCS B AMSTH,
CTaHOBSICh «BEYHO COXPAHSIOUIMMCS». BceneHHas «He KOHEYHa» U «He OEeCKOHEYHa», OHa «HE

pacmmpsCTCa U HE CXKUMACTCA», OHA JKHBAd U AbIIIUT, OCYHICCTBJIISACT BOCIPOU3BOACTBO camMoi



22

aﬂeKmPOHHOG Hay4Hoe uzoanue « Ycmoiiuugoe UHHOBAYUOHHOE pazeumue. npoekmupoeanue u ynpaesjileHue)
www.rypravlenie.ru ToM 13 Ne 3 (36), 2017, ct. 1
ce0ss B purme koseOaHuil. [lockonbKy «coxpaHsromeecs» H3MEHseTCs, a 3TO €CTh CTPYKTypa
IaMATH U cama IaMsATh O )KMBOM IIPOIIECCE, B TOM UHUCIIE U O caMoil BcenleHHoi, To reHeTndeckas
namsaTh TpeOyeT CBOEro pUTMHYHOTO BOCIPOM3BOACTBA. BOCHpOHM3BOICTBO  CBSI3aHO €
HEOOXO/JMMOCTBIO TBOPEHHUS MaTepUANbHBIX (OpM, 00ECHeunBaIOLIMX 3HEPrUel CTPYKTYphl
MIaMSATH.

W3-3a crapeHuss MaTepuaNbHBIX (OpPM «BeuHo coxpauAroweecsy» W3MEHSAETCS, YTO
HEJONYCTUMO C IIO3ULMU COXpPAHEHWs 3HaHUN O mpouecce xu3HU. s mpenoTBpalieHus
U3MEHEHHS B XPAaHWIMILE NaMATH HYXXEH IIPOLECC BOCIPOU3BOICTBA COXPAHAEMO20 B TOUHOU
KOIIMM C 3aMEHOM COCTAPUBLIMXCS DJIEMEHTOB JHEPreTHMKHM HOBBIMH HCTOYHUKAMH DHEPIHH.
TpuenunctBo Bcenennoit ¢opmupyercs: 1) Snpom wmm  reHerndeckum Llentpom, 2)
3apOXKAAIONIMMUCSA, PACTYIIUMUA W pa3BUBAlOIUMHUCST GopMaMH MaTepuu, 3) CIUIONMIHOMN
cBs3yolel (OTOHHON cpeloi KOCMHUYECKOro MPOCTPAaHCTBA. EJMHCTBO M 1IEJIOCTHOCTb OBITHS
KHMBOrO MHpa Oa3upyercss Ha TpPEX BCEOOLIMX NPUHLMIAX: HPUHYUNE COXPAHEHUS, NPUHYune
paszsumus  (UsMeHenus) U NpuHyune uU3OUPAmMenvHou dHepeouH@opmayuonHou ceasu. Bcé
MPOCTPAHCTBO (HOPM KOCMOCA OJHOPOJIHO IO CBOEMY NMPOUCXOXKIECHHUIO, OJHOTO poja OT OJHOTO
reioma. Ho Bce oxHopomubie (OPMBI OTIUYAIOTCS JAPYr OT JApyra HH()OPMAMOHHBIM
COJIEp/KaHUEM, TEM, YEMY OHHM HAy4dWIMCh B IIPOLIECCE B3aUMOJEHCTBUSA C BOJHOBBIMU IOJISMHU
cpezbl, YTOOBI MOJIHEee 0TOOPA3UTh BCE 3JIEMEHTApHbIE CMBICIBI €IMHOTO MBIIUIEHUST AOCOIOTA.

Kaxxaplii 4enoBeKk B COCTaBe YEIOBEUYECTBA MPUHAMIIEKHUT K OJJHOMY M TOMY K€ BUY HKHUBBIX
CYLIECTB, y BCEX €CTh CTAI[MOHAPHOE COCTOSIHME, MOCTOSHHAs cOocTaBistonas — ¢opma Tena u
¢bu3nonorus, IMOCTOSHHbIE IapaMeTpbl BHYTPEHHHUX IpoleccoB (romeoctas). OaHOBpPEMEHHO
KaX/IbIil YeloBeK MMeeT CBOOOJHYIO COCTABIISIOLIYIO CBOETO BUAA — OJUH U3 HUX (DU3MK, Apyrou
XUMUK, OMOJIOT, KPECThSHUH, 3HAIOIINI BCE BUJIBI CEIIbCKOXO3SHMCTBEHHOM XU3HU, U T.A. [loaTOMYy
YeJI0BEYECTBO BCEM COOOILECTBOM pelaeT o0Iyto 3a/1ady — GOpMUPYET €IUHYIO HAyKy, OCBauBas
3aKOHBl TNPUPOJBI, TOIy4dass MX U3 DIIEKTPOMATHUTHOIO IPOCTPAHCTBA B  JIOTMYECKON
IIOCJIE0BATEIBHOCTH AUCKPETHOCTEH BPEMEHU B BHJIE MBICIEH XOAa BOJIIOLMM KU3HU. 3aKOHBI
MPUPO/IBI MUITYTCS B (POpPME BOJIH B CIUIOLIHON (DOTOHHOI cpejie.

4. BpeMmsl U ero cBoiicTBa

B coBpemennom obmectse BPEMSI npencraér B pa3HOM KayecTBe, KaK CyOBEKTUBHOE U
00BEKTUBHOE, UCKPETHOE U HENPEPHIBHOE, BEKTOPHOE B BHJIE CTPENIbl BPEMEHH, LIMKJINYECKOEe U
JMHENWHOE, MaremMaTndeckoe i HeroToHOBCKOE. Bpemst AeiiCTBUTENBHOE U MHUMOE, CBSI3aHHOE C
NPOCTPAHCTBOM W  HE3aBUCHMMOE OT HEro, BpeMs MHOTOMEpHOE U  (ppakTaybHOE,
MHOTOMapaMeTpu4eckoe U JAWHAMHUYEcKoe, o0lajaroliee HHeprued, Bpemst OHOIOrHyecKoe

(6Honomqec1<1/1e qacm) N BpEMA TMCHUXHYCCKOE, BPCMs MBIINIJICHUSA, BPEMA aACTPOJOTHUUYCCKOEC U
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cakpaibHOoe. Bpemsi TBOpeHHs UM BpeMs pPACTBOPEHMs, «BpeMsi coOMpaTh KaMHH M BpeMs
pa3bpachkiBaTh KaMHU». McTopuueckoe BpeMs, a TakKe BpeMs pOCTa M BpeMsl yracaHWs, BpeMs
TBOPUYECKOTO TpoIecca U BpeMsl Ierpajanuu. Bpems — IEHbI'M B COBPEMEHHOM TMOTPEOUTETHCKOM
obmiectBe. bynausMm, BocmpuHMMAs SIBJICHHBIH MUpP KaK WUIIO3HIO (Maifio), OTpHUIIAET peanbHOE
cyuiecTBoBaHue BpeMeHH. Jljig (GU3MKH BpeMs — 3TO TOJIBKO TO, YTO MOKAa3bIBAIOT T€ WM HHbBIE
4yackl pa3HOM KOHCTPYKIMHU. Takoe pazHooOpas3ue CBOMCTB BPEMEHH, YTBEpJUBILIEECS B CO3HAHUU
JOJIEH, BO3MOKHO TOJIBKO B TOM CIIydae, €CJIM CYUTATh BPeMsl TIPUHAJICKHOCTHIO KOJIEOATeTLHOTO
mporecca, OT BUJa KOTOPOTO MpOSsIBISETCS Ta WM MHAas 4yepra (KauecTBO) BpeMeHU. Bpems oaHo,
kak ogHa cymiectsyer MCTUHA, HO MHEHUI 0 HUX MHOTO.

BPEMS obGperaer 4epThl pealbHOCTH, €CIM HUCXOAWTh M3 TOro (akTa, 4yTo BCE (POPMBI
BEIIECTBA U BCE BUIBI U3TYICHHI UMEIOT OHO O0IIee MPOUCXOXKICHHE — AICKTPOMArHUTHOE. ITO
B CBOIO Ouepe/lb O3HaudaeT, 4To Bcs BeeneHHas u Bce (opMbl BelecTBa €€ HACENSIONINE SBISIOTCS
kosnebatenbHbiMU cuctemamu. M torna BPEMS nonyuaer uérkoe ompenaeneHue, IBOHCTBEHHOE
CTPOECHUE U Y HEIO BO3HUKAET MHOT'O CBOMCTB.

BPEMSI — smo npoodoncumenvrocms npomexaowux KoaebamenvHvlx npoyeccos. 1lo
CBOCH BEJIMYMHE OHO Pa3HOE IS Pa3HBIX KOJIEOATEIbHBIX CUCTEM, HO Pa3MEPHOCTh €ro OJHa U Ta
KE — YacToTa KoJeOaHW, KOTOpas OIpeaesieT MNpPOAOKUTEIBHOCTh WM TEpUoj, BpeMs
KosebaTenbHOro mporecca. Bpemsi o0namaeT cTalMOHApHBIM CBOWCTBOM IMPOIIECCA MBIIUICHUS,
00IIMM IYMOBBIM ()OHOM U HH(GOPMAIIMOHHBIM CBOMCTBOM — CMBICIIAMH, JUCKPETHBIMHU MBICIISIMH.
JIBOWMICTBEHHOE CBOMCTBO BPEMEHM IO3BOJISIET UMETh BBICOKYIO YUYBCTBUTEIBHOCTH K BOCIIPUSITHIO
noJsie3HoN uHQopMaru. MbIllUIeHHe He BO3MOXHO MPHU OTCYTCTBHH 001Iero ¢oHa Wi Iiyma B
CTPYKTypax MaMATH OT IPOTEKaHUs B HUX IOCTOSHHBIX TOKOB. llockonbky BPEMIS — 310
MPOJIOJKUTENIBHOCTh  KOHKPETHOTO  KOJIEOATEIbHOTO TIpollecca, a CaMu TPOIECChl HUMEIOT
pa3HOOOpa3Hble KauecTBa, TO M BpeMs HUMEET T€ K€ KadeCTBEHHbIE OCOOEHHOCTH.
[TpogomKUTENFHOCTh BPEMEHHM KOJIEeOaHUs 3aBUCUT OT pa3MepoB MPOCTPAHCTBA, B KOTOPOM
MPOTEKAET MPOLECC JUHAMUYECKUX IPEBPALLCHUHN.

Ucxons w3 wmmen KoiebaTeNpbHOTO TIpoIlecca, TOJydaeM TIOHSITHE TPOCTPAHCTBA.
IIpocTpaHcTBO — 3TO TO MECTO, TJIe B JIaHHBIH MOMEHT MPOTEKAeT JaHHBIA KoOJIeOATETHHBIN
MPOLIECC, U MOTOMY IMPOCTPAHCTBO JAHHOTO KOJIEOATENBHOTrO Mpolecca ObIBAa€T IBYX THIOB —
3aMKHYTO€ WM CTallMOHApHOE (KOHTHUHYalTbHOE) W PA30MKHYTOE WM JMCKPETHOE B BHJE
OoTHeNnbHBIX (opM BemecTBa. 3aMKHYTO€ MPOCTPAHCTBO MPEJCTABICHO B BHUIEC MapalICIBHOTO
AIEKTPUIECKOTO KOJIeOaTeThHOTO KOHTypa. Pa3oMKHyTOe MpOCTPAaHCTBO MPEICTABICHO B BHJC
MOCIIE0BATENHHOTO DJIEKTPHUECKOTO KoyeOaTeNnbHOTO KOHTypa. llpakthuecku kaxkmas ¢opma

BCIICCTBA ABJISICTCSA MPOCTPAHCTBOM, B KOTOPOM HMAYT HE3aTyXaromue KoJieOaTeIbHbIE IMPONECCCHhI.
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KonebarenbHoll sBisleTcss Kaxaas 4acTh MEXKIUIAHETHOrO IOJIA, 4acTh KOCMMYECKOH Cpelsl,
IIOCKOJIbKY OHH SIBJIAFOTCS DJIEKTPOMarHuTHeIMU. [Ipy 3TOM Hag0 MMETh B BUY, YTO Pa3OMKHYTOE
MPOCTPAHCTBO Kak JIUCKpeTHas (popma BemiecTBa, camo SBISETCS JBOWCTBEHHBIM. Bce (opmbl
BEIIECTBA CTPOATCS NOJOOHO CTPOEHHIO OOLIEro MPOCTPAHCTBA, OHM HMMEKT YYBCTBUTEJIBHYIO
000JI0UYKY U CTPYKTYpY MaMSTH.

[TosTOMY POCTPAHCTBO U BpeMs, OyIydd Pa3HBIMH 110 CBOEMY 3HAYCHHIO, BCET/a CBS3aHbI
BOCIMHO  TPOIIECCOM  HE3aTyXaloUIMX  d3JCKTPOMAarHUTHBIX  KojJeOaHWil. A IMOCKOJBKY
KoJsieOaTeNnbHbI MpoLecc CBs3aH C MOTOKOM SHEPrMM M C IpPEBpallleHHMEeM IO0TOKa Hocumeinel
JIEKTPUUYECKON SHEPTUU B MIOTOK HOCUmeneli MarHUTHON 3Hepruu U B (GOpPMbI BEILIECTBA, U 0OPaTHO
dbopM BemiecTBa B JJCKTPOMArHWTHYIO 3Hepruio, To BPEMS mpmoOperaeT menblii KOMITICKC
CBOWCTB, a MMPOCTPAHCTBO — MHOTOOOpa3ue BUAOB. [l BpeMEHU CBOWMCTBEHHBI - CBOMCTBA PUTMA,
4acTOThl KOJIeOaHU, CBOMCTBO SHEPIUH, CBOWCTBO MBIIIJICHUS, TBOPEHUS, CBOMCTBO OOPaTUMOCTH,
CBOWCTBO CIIUPAIBHOIO X0/1a MPSIMBIX U 0OPAaTHBIX MPOLIECCOB, 3aKOHOB HPABCTBEHHOI'O MOBEACHUS
M BCEX 3aKOHOB 7BOMONUH. [lJIs mpocTpaHCTBAa XapakTepHO BCE pasHOOOpazue JUCKPETHBIX
BEIIECTBEHHBIX (DOpM Ha (DOHE CILUIOIIHON KOCMHYECKON CPEeIbI.

Bcenennas npezacraenser co0O0I0 €IMHYIO 3JEKTPOMAarHUTHYIO KOJIEOATENbHYIO CUCTEMY,
COCTOSIIIIYI0 U3 MHOKECTBa B3aMMOCBSI3aHHBIX KoseOartenbHbiX cucteM. [loatomy o BPEMEHU
U3BECTHO, YTO OHO, OyJIyYH COCTaBJIEHHBIM M3 OTIEJIBHBIX IUCKPETHOCTEH, oOpa3yeT OJIuH
HETIPEPHIBHBIA CIUJIONIHOM TIOTOK 3BOJIIOIMH, W OHO (BpeMs) CYIIECTBYET B KaXIOM TOYKE
IIPOCTPAHCTBA U OJAMHAKOBO (110 3aKOHY KoJieOaHMi1) N3MEHSAETCs BO BCEX €ro To4ykax. Tem cambiM
Bce 00beKThl BceneHHOH B3aMMOCBS3aHBl U 3aBUCHMBI, JKHBYT B PEXHMME PEalTbHOTO BPEMEHH.
Bonpoc oOparuMocTu BpeMeHHM Kak aHTHBPEMEHHU SIBJISIETCS MPEeIMETOM OECKOHEYHBIX Je0aToB.
Ecte nu oOpaTtHOoe TeueHue BpeMEeHH, OOpaTHbIM Xoj BpemeHu? B kosneOaTenbHOM Ipoliecce
MapajuleIbHOTO 3JIEKTPUUECKOTO KOJIeOaTeIbHOrO KOHTypa €CTh IpsiMas M oOpaTHas BOJIHA
KoJie0aHUH, 4YTO CIYKUT OCHOBOH BCSKOM MaMsATH, OCHOBOH COOCTBEHHBIX HE3aTYXaIOLIUX
Kosie0aHUH, OCHOBOM pUTMa KM3HM Kaxa0i (opmbl BemecTBa. B 3Tom mporecce ué€Tko BUACH
OOpaTHBI XOJI BpPEMEHHU, KOTOPBIM CIY)KUT 3aBEpIIEHHEM OJHOr0 TEpUOoJa, 3aBEpIIEHUEM
MIPOLIECCOB MPEBpPAILEHUs], KOTJa BbIAAETCA TOTOBBIA MPOAYKT OJHOTO nepuona. Bpems o6parumo,
Kak oOpaTruMa JIHa M Ta K€ MBICIb B aKT€ TBOPUYECKOT'O MBIIIIJICHHUS.

KoneuHo, roBopsi 00 00paTUMOCTH, HENIb3sI TOBEPHYTh UCTOPHUIO BCIISATh, HEIb351 BCTYIHUTD B
OJIMH M TOT € MOTOK JIBaXKJIbl, TOTOK YHECET MEepBOE C HUM 3HAKOMCTBO. Hazmo umers B By, 4TO
00paTUMOCTh — 3TO Kor/ia «OyAyT BHYKH, IIOTOM BCE OMSITh NOBTOPUTCS cHavana». Ho HoBoe Bpems
TBOPEHHS] HE CMOXKET HAa4aThCsl, MOKA HE 3aKOHUUTCS MpeablayIiee BpeMs: TBopeHus. O06paTtuMocThb

BPEMCHU CBdA3aHa C PA3SMHOKCHHUEM, C IOABJIICHHEM HOBBIX IMOKOJICHUM OJHOTHUITHBIX CYLICCTB, U
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TOTJa BCAKOE IMOCIENyIolIee JeHCTBUE OyneT MNPOUCXOAUTh MO MaMATH MPOIJIOrO OIbITa
JIOTUYECKOT0 MPOIECCa MBIIIJICHUSI.

He 3Has 3akoHa konebaHWi, OJHU TOBOPSAT O ()EHOMEHE BPEMEHH, APYTHe €ro OTPHIIAOT,
HET, MOJI, HHKakoro ¢enomena. llpuumHONW TaKOro pa3HOUTEHHs SIBISETCS OTCYTCTBUE
OJIHO3HAYHOTO M BCEM IMOHSATHOIO MpEACTaBICHUsI O (U3NYECKON MpHUponae COOBITHI B KOCMOCE,
UIYLIMX 10 MporpaMMe TBOPEHUsI BO BpEMEHHU. XPOHOJIOTUSl HAydyuJIach JIUIIb U3MEPSTh OTPE3KU
BPEMEHHU B MPOIECCax BpallleHUs], IEPEMEIECHNUs, KOJICOaHUIX MasTHUKA U PE3OHUPYIOUIUX CUCTEM.
Ho ne ycrtanoBneHa d¢usuueckas CBS3b BCEX O3THUX IPOIECCOB C XOJOM BpPEMEHHU, KOTOPBIH
OTMEYaeTcsl BCEMH KakK JBI)KEHHE B OJIHY CTOPOHY, OOpaTHOTO JABM)KEHHS HHUKTO HE 3aMeyaert.
Ucropus He unér BCOsTh, U, 4TO OBLIO, TO MPOILIO, 00PAaTHO HE BEPHYTHCS, HO TOJIBKO B Ipeieax
JAHHOTO TIEPHO/Ia FBOIOIMHU, JAHHOTO CPOKA KU3HU OJHOTO UHIMBHAA. Henb3st BCTynUTh B OMH U
TOT K€ MOTOK JBaXKIbl B OJHOM M TOM K€ MECTe, IIOTOK U €ro COCTaB OyJeT APYTUM B KaKAbId
MOCIEAYIOIUH MOMEHT BpeMeHHn. Ho cyliecTByeT cMeHa MOKOJICHHIA, U TO, YTO HE CIIeNalo OIHO
MTOKOJICHUE, 00s13aHO C/eNIaTh CIICAYIoIIee MOKOJIeHHEe, TocKoibKy ecTh LIEJIb pa3Butus u npenen
JIOCTH>KEHHS COBEPIIIEHCTBA.

Cy1iecTByeT TONBKO OJHWH BCEOOBEMITIONIMH TIPOIECC, HEMPEPHIBHBIM BO BPEMEHH,
UMEIOIUI MpsAMOl U OOpaTHBI XOM, - 3TO >KMBOM KoOJeOAaTeNbHBIM MPOIECC, OCHOBAHHBIN Ha
BOCIIPOU3BOJICTBE T'€HETHYECKON MaMATH B YCJIOBUSAX, KOTJa BHEIIHAS DJIEKTPOMArHWTHAas cpenaa
PUTMUYHO U3MEHSIET CBOM TapameTpsl. [IpsMoil mporecc cuHTe3a Wi TBOpeHUs (opM BeliecTBa
(mportecc BOCCTAHOBJIEHHS)  BCETZIa COIMPOBOXKIAETCS OOpaTHBIM TPOIECCOM — aHAIU30M
(okHCIeHHEM), pa3NoKeHHeM TeX (OpM, KOTOpbIe MCTOIHIIA CBOHM JONT, MPOJIUB XOJ KUBOTO
rpoliiecca, ¥ MOCJIEIYIOUIUM HOBBIM IMPOILIECCOM BOCCTaHOBIEHMS *u3HHU. Bocnpoussoactso JJHK
OJIHOW OMOJIOTUYECKOW KIIETKH, BOCIIPOM3BOJICTBO JIFOJICH, KaK MPECTABUTENEH OTHOTO U TOTO Ke
BHJIa, UMEIOT MPSMON U 0OpaTHBIN XOJ] BpEMEHU — TBOPEHUE U PACTBOPEHUE. DTO BHI3BAHO TEM, UTO
TeHETUYECKYIO MaMsATh MOXXHO COXPAHUThH TOJBKO OJTHUM CIIOCOOOM — 4Yepe3 aKT BOCIIPOU3BOJICTBA
B TOYHOW KOIIMH, HUCHONB3YS (OpMBI MaTepuu B KauecTBE HWHCTPyMEHTa mpeoOpazoBaHuUs
M3JIYYeHHI B BEIIECTBO, YTO BO3MOXKHO TOJIBKO B DJICKTPOMAarHUTHOM KOJIEOATEIbHOM IpoIiecce.
BcmomanM, 9TO Kaknmas SJIEKTPOMAarHWTHAs BOJIHA COCTOMT W3 JBYX BOJIH, BpPAIArONIUXCS B
MIPOTUBOMNOJOXKHBIE CTOPOHBI (Pusndeckuii apdext Dapames).

Tak mosiBWIIach HOBasi peaibHAs ASJICKTPOMArHUTHAs MOJENIb (U3UUYECKOTO BPEMEHU —
CABOCHHAS CIUpPAb XO0Jla BPEMEHHU. DJEKTPOMArHUTHAs MOJIeIh (PU3HUECKOTO0 XO0Ja BPEMEHHU
MMEeT pealbHO€ OCHOBAHME: MAarHUTHAsI CWJIOBAs JIMHUS MPUHYKIAET BPAIATHCA SJECKTPUUECKU
3apsHKEHHBIC YACTHUIIBI, JICTAIINE K HEl MO YTIIOM, 10 ABYM CIHPATbHBIM TPACKTOPHUSIM — JIEBOTO H

mpaBOro Kpy4dY€HHUsdI B 3aBUCUMOCTHU OT THIIA 3apsada (HOJ'IO)KI/ITCJ'IBHLIX u OTpI/II_IaTe.IIBHBIX).
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YcranoBieHo, uTo Bce cTpykTypsl namsatu (u JIHK B ToM yucie) MMeIOT ciupalibHy CTPYKTYpPY
cTpoeHus. B mpolecce pennukanuu (BOCIPOU3BOACTBA) CIUPAIb PACKPYUMBAETCS, a BCE PACTYILNE
(dbopMBbI BemiecTBa (Hampumep, OCITKOBBIE MOJIEKYJIBI) PacTyT MO crupainu. Teno deloBeKa TakK ke
HMEET CIMPAIbHYIO KPYTKY, CTBOJI IepeBa BBUHUMBAETCS BBBICH I10 CIIMPAJIH.

XoJ BpeMEHM — 3TO peajM3alMs Ipolecca TBOPYECKOTO MBILIUICHUS, WAYILEro BJOJb
CHUPAJIbHOW CTPYKTyphl namsaTH. M moToMy BpeMsi MOXHO NPEICTaBUTh B BUIE KOMIUIEKCA:
IIPOSIBJIEHHOT'O WJIM BELIECTBEHHOI'O BPEMEHHU U HEMPOSBICHHOI'O WM MHUMOIO, HaXOJSIIETocs B
IIyTU K MPOSIBICHUIO B BEIIECTBEHHOH (Gopme. Bpemsi — 3TO HelpepblBHOE YepeioBaHUE MEPEMEH,
00BbEIMHEHHBIX CMBICIOM JBMKEHHS, POCTa U PA3BUTUA 10 ONpPENeNEHHOIO COCTOsAHUA. Bpems u
co3HaHue paborarT coolmra, BMecte. Eciii HeT WM OTKIIIOYEHO CO3HAHUS, TO BPEMsI CITUT, TCUET
MHUMO€ BpEMsl WM MOCTOSIHHBIN IIyM BHYTPEHHUX TOKOB B CTPYKTYPE MaMsITH, HE MPOSIBICHHOE
CO3HaHUEM BpeMsl B (hopMe TeX MM UHBIX CMBICIIOB.

@OyHKIMEH 3JIeKTPOMarHUTHBIX BOJIH SIBJISIETCS TO UA€AIbHOE Hayauo, KOTOPOE OXBAThIBAET
U TIPOHHMKAET BCE M BCIOJY, BCIO CHUTYAIMIO B IEJIOM, Wrpas poib (akropa ympasieHus. llpu
OCO3HAHHOM BOCIIPUSITUM MUPA OTAEIbHbIE YHACTHUKH CUCTEMbI YyBCTBOBAHHUS CILJIAYUBAIOTCS O]
BO3JICHCTBUEM MJI€AIbHOIO Hayasa (BOJIHBI), MYCTh U BPEMEHHO, BbI3bIBAas OCO3HAHME TOrO, YTO
BO3elcTBYeT Ha cucremy ouymeHus. Kouourypanus oObeIMHUBIIMXCS — 3JIEMEHTOB
YYBCTBOBAHUS B TOYHOCTH OTOOpakaeT HM3HAYAJIbHBIA CMBICI 3JIEKTPOMAarHUTHOW BoJHBL [lpu
OTKJIFOUEHUU OPraHOB YYBCTBOBAaHUSI HCYE3AET CO3HATEIBHOE BOCIPUATHE MUPA, HET U CBA3AHHOTO
¢ HuM MbiaieHus. Ocrtaércs Tonbko BHyTpeHHee BE3MOJIBUE, MHuMoe MblluieHue,
COIIPOBO’KAAEMO€E OOIMM HIYMOBBIM ()OHOM B 3T0 Bpems denoBek HaXOIUTCs BO BIACTH (YHKLIUU
snudu3a, TOIBKO OH YJEepXKHUBAeT CBA3b C BHEIIHUM MHUpPOM. brarogaps mOCTOSHHO
cyliecTByromeMy (GoHy 0e3MOIBUS CO3MaETCA dKpaH BU3YaJIbHOTO HAOMIOJCHUS (SCHOBUJICHUS) U
3BYKOBOTO sicHOCIbIaHus. [locTossHHBIN (DOH MOBBIIIAET YYBCTBUTEIBLHOE BOCIPUITHE CBOOOIHBIX
00pa3oB M 3BYKOB BHEILIHETO MMOJisA. be3 Haauuus nmocTosHHOro (poHa BpEMEHHU KMBOM IMpolecc He
BO3MOJKEH.

B ¢usuke u wmarematuke BpeMs aOCTpPaKTHO, OHO H3MEpSeTCsl YacaMu pa3HbIX
Moaupuxanuii. Ilockonabky r00as HHPOpMAIIHS O TEX UM UHBIX COOBITHSIX KOHEYHA, TO pealbHOe
BpEMSI OCO3HAaHHOI'O BOCHPUATUS BCEra KOHEUYHO, SBISAACH DKBUBAJICHTOM BOCIPHUHITOIO
ourymeHusi. MaTepusi, IPOCTPAHCTBO M BpeMs CUUTAIOTCS B HayKe OOIIMMH KaTEeropusMH, HO
MIOYEMY-TO OTCYTCTBYET IJIaBHBIN 3JIEMEHT B 3TOM KaTeropuu — Ha3BaHHE (MMs) TOTO WJIM MHOTO
BHUJAa MaTepuu, MPOCTPAHCTBA U JoJjiel BpeMeHHU. be3 Ha3BaHMS WM UMEHH HUKTO HE CMOMKET
IIPEICTAaBUTh HU OAHY M3 ATHX Kareropuil. Ilouemy BCE€ Ha3BaHO WJIM ITOMMEHOBAaHO TaK, Kak

Ha3BaHo? Bce Ha3BaHms CJIy’KaT TOJIBKO OIHOM ILIEIU — 3allOMHUTL H COXPAaHUTH OCO3HAHHOC
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BOCIIPHUATHE B MaMATH, YTOOBI ObLIa BO3MOXXHOCTb MBICIUTb, BOCIPOM3BOJSA B NaMATH 0Opasbl,
BOCIIPUHSATBIE paHEe.

3nece  ciuegyeT  3aMETHTb, 4TO  OpraHbl  4YyBCTBOBAHHUS, B3aUMOJECHCTBYS C
3JIEKTPOMArHUTHBIMH 00pa3aMu BHEIIHEH Cpelibl, IPeoOpa30BhIBAOT 3T 00pa3bl B 3JIEKTPUUYECKHE
3apsAabl, KOTOPBIE B BUAE TOKOB 3aMBIKAIOTCS B KOHTypax namsaTd. KOHTypel maMATu cO34ar0TCs B
BUJIE CTPYKTYp OEJIKOBBIX MOJICKYJ B JICHAPHUTHBIX OKOHYaHHMSX HEHpPOHOB Mo3ra. Bor s Toro,
94TOOBI 3a1IOMHUTH M B HYKHBIII MOMEHT M3BJI€Yb U3 MAMATH TO WIM UHOE OIIYIIECHHE, BCEMY TOMY,
YTO BOCHPHUHUMAETCS, NAaETCsl Ha3BaHUE B BUJE 3BYKOBOH BOJHBI. MbICIb 0OpaTUMa, a CBONCTBO
MBICIMUTh — 3TO, 3HAYUT, MHOTOKPATHO BOCHPOM3BOAUTH WJIM IPOSBUTH TO, YTO OBLJIO paHee
3alIOMHEHO B IIPOLECCE OCO3HAHHOIO BOCIPUSATHS BOJIHOBBIX COOBITHM, MIyIIUX BO BPEMEHHU.
Cnenyer oOpaTuTh BHUMAaHHE Ha TO, YTO 3JIEKTPUYECKHUE 3apsiibl OAHU U TE K€, HO KaKaas W3
IpyNI 3apsI0B UMEET KOJOBOE 3HAYEHHUE B BUJAE CJIOBA, HA3BaHWs WM MMEHM, WIA JBOUYHOIO
koza. IlockonbKy Bce BOJIHBI M BOJHOBBIE MPOLIECCHI SBIAIOTCA KOJIEOATENbHBIMU, HIYLIUMH BO
BPEMEHH, M KKl KOJIECOATEIbHBINA MPOIECC UMEET CBOE BPEMSl, CBOIO MPOJOJKUTEIBHOCTD, TO
COBEPIIECHHO IOHATHO, YTO TE€YEHUE BPEMEHM — 3TO TEUYECHHE MBIIUICHHUS OCO3HAHHBIX pAaHEe
coObITHII. M1 TOTOMY 3JIEKTpPOMAarHWTHBIC BOJIHBI BO BHEIIHEH Cpeie SBISIOTCS — IMPOSBICHHBIM
MBILIEHUEM IeHeTH4YecKoro 1eHTpa (uenrpa Beenennoil, uentpa [Nanaktuku, ConHiieM), KOTOpPbIH
TEHEPUPYET 3THU BOJIHBI, TBOPALIUM HAYaJIOM.

Taxk wMbiciin TBOpsimiero Hadanma depe3 akT CO3HATENBHOIO BOCHPHATHS BEIIECTBOM
BOJIHOBBIX IIOJIEM IIEPEXOAAT M CTAaHOBATCA MBICISIMH BEIIECTBEHHOIO Tejla, OCO3HAHHO
BOCIIPMHMMAIOLIETO BOJHOBBIE MPOILIECCHl MOCPEJCTBOM YYBCTBUTEIBHONH OOOJIOYKM, OpraHamu
ourymieHus. IloaTomy namsaTe GopMUpyeTcss HE TOIBKO B BHJIE 3BYKOBBIX MMEH M Ha3BaHUi, HO U B
BU/JIE 3pUTEIBHBIX 00pa30B, 3alaxoB, OIIYIIEHUH, BKyca, 3a()UKCUPOBAaHHBIX B BUJIE CTPYKTYPHI U3
OENKOBBIX MOJEKYJI JCHAPUTHBIX KOPEIIKOB HEHpOHOB mnamsATH. Kaxkapli Kopemok HelpoHa
SBJISICTCS. OTBETHOM pEaKUUed Ha Te DJIEKTPUYECKHUE 3apsibl, KOTOPbIE COOTBETCTBYIOT TOMY WIIH
MHOMY oIyuieHuto. Opraibl 4yBCTBOBAaHHUSI MPEOOPa30BBIBAIOT HAMNPSIKEHUS JIEKTPOMArHUTHBIX
BOJIH B TIOTOKM JJIEKTPUYECKHX 3apsAloB, a KJIETKH Tejla MPOAYLUUPYIOT OETKOBbIE MOJEKYJIBI,
TOXJECTBEHHBIE ATUM 3aps/aM, BBICTpAaWBas CTPYKTYpYy Te€la, COOTBETCTBYIOLIYK) JTaHHOMY
JJIEKTPOMArHUTHOMY B3aUMOJIEHCTBHIO.

Tak maMaTh COXpaHseT JUCKPETHOCTH BpPEMEHH, MH(OPMAIIMOHHBIA CMBICI CBOOOJHBIX
BHEIIHUX JJICKTPOMAarHUTHBIX IOJIEW, COXpaHSAET BPEMsS B3aUMOJEUCTBUS BEUIECTBA C BOJIHAMH
cpensl obOutaHus. IlosToMy mpouuible COOBITHS 3alOMHHAIOTCS, COXPAHSIOTCS, OHU CIyXKaT
JTAJIOHOM CpaBHEHMS (PE30HAHCHOE Y3HAaBAaHHE) IPU OCO3HAHHOM BOCHPHATHM Ka)kKIOJHEBHOMN

)ku3HU. [lamMsaTh aBaXKIpl HE 3allOMHUHAET OJHO U TO K€, UTO 3amuuiacT e€ oT MEpEerpy30K. BpeMH
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MBILUIEHUS] TBOPSIIErO IMOJsS CTAHOBUTCA BPEMEHEM KM3HM BellecTBEHHOH (opmel. OTcrona u
BBIDQKEHUE: U8y 00 mex nop, noka mvicao. YHCIO0 OpraHoB UYyBCTBOBAHHS OIPENENICT
KOJIMYECTBO ACCOLMALMM CTPYKTYPHBIX JIEMEHTOB HaMSITH.

[TosTOMy caMoO CIIOBO «BpeMsi» YelIOBEK NMpHAyMal, Kak oOliee Ha3BaHUWE JMHAMUYECKOTO
BOCIIPHUATHS IEKTPOMArHUTHBIX COOBITUI BHELIHEW cpebl. Bce Ha3BaHus 4yenoBeK M3HAYaJIbHO
JlaBajl CO CMBICIIOM 3HEProMH()OPMAIIIOHHOTO COJCPKAHUS KaXI0TO 3ByKa, 0003HAUMB MPH 3TOM
caM 3BYK CHMBOJIOM (3HaKOM B BHJIE OYyKBBI, meporiuda, pyH, uepT u pe3oB). Pacmmppyem
sHepreTuueckuii cMmeicn cinoBa BPEMS: smo mo, umo e6edaem pummom pazymuozo
80CNPOU3BO0CEA KBAHMOSB JHCU3HEHHOU cuabl. 1IOHATHE BPEMEHH CBA3aHO C IOPOXKICHUEM
(BOCIIPOU3BOJICTBOM) JKU3HEHHOM CHJIbI, KOTOPOH SIBISIETCS IPOLIECC MBILUIEHHUS, HEOCPEACTBEHHO
CBSI3aHHBI C D3JEKTPOMAarHUTHBIMU BOJHAaMU (OTOHHOW cpenbl. IloaTOMY >KM3HEHHOW CHUIION
SIBJISIIOTCSL BCE BHJIbI 3JIEKTPOMAarHUTHBIX M3JIydeHUll, 00beAnHEHHBIX 00muM noHstueM — CBET.
IlepemeHnHbIe BOIHBI MH(MOPMALIMH 3aIIMCHIBAIOTCS U PACIIPOCTPAHSIIOTCS B MOCTOSHHOM (POTOHHOM
npocTpaHcTBe. be3  HamMuusg  HOCTOSSHHOIO — ()OTOHHOTO — NPOCTPAHCTBA  HEBO3MOXKHO
pacrpocTpaHeHHe AUCKPETHBIX BOJH HH()OpMAIUH.

KadyecTBO MBIIUIEHUS 3aBUCHUT OT TOTO, YEMY MBICIHTENb cam oOyudwicsi. B romose
KQKIOrO0 4YeJIOBEKa HET JPYTUX 3HAaHUM, KPOME TeX, KOTOpbIe IIOCTUTHYTBl B IIpoIecce
WH/IUBUYAIbHOW Yy4€OBI. A HAyYHBIX TUCHUIUIMH MHOTO, M KX/l CIIEUAINUCT MBICIUT CBOMMHU
MOHATHUSIMU, J1a el€ U Ha CBOEM POAHOM si3blke. McTHHA-TO 0HA, a MHEHUN 00 UCTHMHE MHOTO, U
UX, COIJIACHO 3BOJIIOLIMU, HAJI0 CBECTU K OJIHOM MCTHHE B KOHIIE 3BOJIOLUHU, CBECTH JUCKPETHOCTH
K €JUHOW KOHTUHYaIbHOCTH, HEIPEPHIBHOCTH JIOTHYECKOMN TOCIIEN0BATENBHOCTH.

Pa3po3HeHHBIX 3HaHUI MHOTO, U OJHOMY YEJIOBEKY MX HE OCHJIUTh, U IOTOMY CO3Jal0TCA
collMajbHble 00pa30BaHUsl, BCAKOTO pPOJa CHCTEMBI, COOOIIECTBA, KOJJIEKTUBBI, YTOOBI PEIIUTH
npobsieMy oOpeTeHns 3HaHUM 3aKOHOB MPUPObI o001, KOJIEKTUBHO. M B uTOre JIIOIM NPUAYT K
€IMHOMY €CTECTBEHHOMY M HENPEpPBIBHOMY 3HaHUIO. Buaure ananoruto? B ogHOM Tene yenoBeka
CTOJIbKO HEMPOHHBIX aCCOLMALMNA CTPYKTYPBI IAMSITH, CKOJIBKO y YEJIOBEKA OPraHOB YyBCTBOBAHHS.
W B yenoBeyeckoM COOOIIECTBE CTOJIBKO Pa3HBIX HAYYHBIX HANpPaBICHHH, CKOJIBKO CYIIECTBYET
3aKOHOB MPHUPOJBI, KOTOPHIE HAJ0 YEJIOBEUECTBY H3YyUHUTh, YTOOBI 00ECHEUYUTh TapMOHUYHOE
pasBuTHE moael Ha ruaHere. B Ilpupone HeT oraensHO XUMHHM, (GU3UKH, TEOMETPUH U IIp., €CTh
€IMHOE 3HaHHE O KUBOM K0JIeOaTeIbHOM Ipolecce.

[Touemy mronu roBopsAT Ha pasHbIX s3bikax? [louemy Bc€ mo3HaBaemoe BIIEpBBIE, TAaK HIIN
MHaye, Ha3BaHO WUJIM eMy npucBauBaercs uMms? [IoBTOpHO OJHO U TO ke SIBJICHHE, NIPEIMET WU
COOBITHE HE 3alIOMHUHAETCS, HA OJJHOM M TOM K€ S3bIKE IOBTOPHO HE HA3bIBACTCS, OHO Yy3HAETCH.

Ha APYIrOM A3BIKC WJIK Ha APYTrOM HApCUYUH OHO (HaBBaHI/Ie TOT'O XK€ npe;[MeTa) 3BYYUT IO-APYromy.
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BosIbIIMHCTBO YYEHBIX CXOIATCS BO MHEHHMM, YTO M3HAYaJIbHO OB €IMHBIN IMpas3blK, a 10 Mepe
pacceieHusi JIOed N0 IUTAaHETe M B CHJIy DAa3JIMYHBIX BHEIIHUX TIeorpa)uuyecKux YCIOBHH,
MOSIBUJIMCh CBOM MECTHBIE TUAJIEKThI, OTJIMYAIOLIMECS OT UCXOAHOIO S3bIKA.

WNtak, Mbl uMeeM  CTallMOHAapHbIE 3JeKTpoMarHuTHble mons Ilpuponsl, Hecymue
nH(pOpMaIMOHHBIA CcMBICT (CBOOOAHBIE BONHBI). Kaxkmas BemecTBeHHas (opma BBIICISIET
CBOOO/IHBIE BOJTHBI CUTHAJIBHOM HH(pOpPMAaLnK (SBJICHNE, HA3BIBAEMOE JIETEKTUPOBAHUEM), I BHYTPHU
Kaxaoi (opmbel Marepun (opMupyercss CBOS ONEpaTHBHAas W JOJTOBPEMEHHAasl MaMsATh I10
COXPaHEHUIO MOJIy4eHHOW wuHpopmauuu.  I[loMHMO cBOel mNamMATH 4YENOBEK  MCIOJIb3YeT
UCKYCCTBEHHbIE (OpMBI HOCHUTENEeH TOM ke HH(popMauUU (TEKCTbl, PUCYHKH, (EppUTOBBIC
HOCHTEIH, KPUCTAIUIBI CETHETOANEKTPUKOB — (DICILIKH, U T. I1.).

ONEKTPOMAarHUTHBIN S3bIK B3aMMOJAEUCTBUS CO CPEION KOAUPYETCsl Ha3BaHUSIMU, 3BYKOBBIM
S3BIKOM, U 3aIIOMUHAETCS] BHYTPU CTPYKTYpBI NAMATH JaHHOH (POPMBI. DTOT K€ SI3BbIK UCHONb3YeTCs
U B CUCTEME /ISl OOLIeHHs MEXIY (OpMaMH OIHOTO BUAA. A BHYTPEHHUH SI3BIK — 3TO TEUEHUE U3
JUCKPETHBIX MbICHEH. JlOCTM)KEHHE COBEpLIEHCTBA PA3BUTHUS CONPOBOXKIAETCS HCUE3HOBEHUEM
JUCKPETHOCTH, KOTOPbIE CIMBAIOTCA B OAHY HENPEPBIBHOCTh. JTO O3HAYACT, YTO MPEAEIIOM
3BYKOBOT'O OOLIEHMSI MEXJY OTAEIbHBIMU JIIOAbMHU CTAHET MHTYUTUBHBIM WJIM PE30HAHCHBIN S3bIK
MBICJIEHHOTO OOILEeHUs — CIUBIIMMHCA oOpa3amu. IlocTeneHHo ncue3arT TUCKPETHOCTU (MBICIH)
MBILIEHUS], TUCKPETHOCTH BPEMEHHU U MPOCTPAHCTBA, YMEHBIIAETCS YUCIEHHOCTh U pa3HOOOpasue
Belle U COOBITUI, 3aKaHYMBAETCS PUTM KOJEOATEIbHBIX MPOLECCOB, U BCE CIMBACTCS B €AUHOE U
HEpa3pbIBHOE COCTOSHUE.

Tem caMbIM B XOJie 3BOJIFOLIMU CO3AAETCSl BTOPUYHBIM SA3bIK OOLIEHMs, OCHOBAHHBIM Ha
CBSI3U TOTO, YTO OUIYIIAETCs (OCO3HAETCS) COBMECTHO C MBIIIICHHEM, KaK MPOAYKTOM CTPYKTYpPbI
namsATu. Tak BO3HUKAIM OTIENbHbIE HAYKH CO CBOUM SI3BIKOM M3JIOKEHUS H3Yy4aeMbIX SIBJICHMI,
MIEPEHOCs SIBICHUS BHEIIHEro MHpa B (opMe 3JIEKTPUYECKHUX 3apsiioB B IPOILECC CBOETO
MbIIUIEHUs. UyBCTBHUTEIbHBIE CHUCTEMBI INPEOOpPa3OBBIBAIOT BCE, YTO OHU OILIYIIAIOT B
IEKTPUYECKUE 3apsAlbl U TOKH, KOTOPBIE COXPAHSIOTCS B MaMATH, YTO M IO3BOJIAET MBICIIHTD,
MOCKOJIbKY JIFO0OW TOK BCErJa COMPOBOXKIAETCS MAarHUTHbIM mosieM. [locTosHHbIE TOKH
(GOopMUPYIOT CTAI[MOHAPHBIE TOJIS, @ C MPUXO/IOM CBOOOIHBIX MOJEH MOSBISIOTCS EPEMEHHbBIE TOKU
TOW € YaCTOThl BHYTPU KaKJIOTO Teja, YTO COCTaBJseT MH(POPMAIMOHHBIA MOTOK »Hepruu. Ha
(¢oHE TOCTOSHHOTO (CTAI[MOHAPHOTO) TOJSA JIETKO Y3HA€Tcs M YCHUJIMBAETCS HOBBIN
MH(OPMAIIMOHHBIN CUTHAJd CBOOOJHBIX BOJIHOBBIX mosiei. [loaTOoMy Bcerma ectb romeocras
BHYTpPEHHUN ([Is1 BEHIECTBEHHOM (OpPMBI) M TOMEOCTa3 BHEIIHEH Cpenabl, MO3BOJSIOMINI
NepeaBaTh YIpaBIIsONe CUTHAI CBOOOIHBIX AEKTPOMAarHUTHBIX MOJIEH.

Co BpemMeHeM y Kax/10i U3 HayK c(pOPMUPOBAJICS CBOW S3BIK, KOTOPBIM MaJlo MOHATEH IS
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IpeJCcTaBUTeNIeH APYruX HayK, U COBCEM HE MOHSTEH Ul OOBIUHBIX JIIOJEH, U MOTOMY BCE JIIOAU
MBICJISIT CBOMMH JIMYHBIMU KaT€ropusMU KauyecTBa UMEIOIIMXCs 3HaHui. EnnHooOpa3Horo kayecTna
MBILICHUS CPENU JIIOeH HEe ObIBAaeT, €IMHCTBO B Pa3HOOOPA3HH, a HE B ypaBHWIOBKE. Tak eauHBIN
ANIEKTPOMAarHUTHBIA sA3bIK Oco3HaBaeMol Ilpupoxabl pacmancs Ha OoOJbIIOE YHCIO SA3BIKOB
ounmanbHON HAayKH, W JIIOOU NEepecTalyd MOHUMAaTh Apyr apyra. B bubneilickoM BapuanTe jroau
CTaJI TOBOPUTDH HA Pa3HBIX SA3bIKaX TOJILKO IOTOMY, YTO BO3TOPAMINCH CBOUMU JAOCTUKEHUSIMHU IIPU
cTpouTenbcTBE BaBmiloHCKOM OamiHy, sxenast TeM cambiM npubnusuthest kK bory. 1 Bor pasnenmn ux
A3BbIKM, MOOYIMB TEM CaMbIM JIIOAEH K HWHAMBUIYyaJIbHOMY oOOydeHuio 3akoHaMm Ilpuponsl u
no3HaHuto camoro bora. Penuruo3sslii formar o corBopeHun equHoro Mupa tpeGoBan equHCTBa
BCEX JIIOJIEH M €AMHOIO si3blKa OOLIEHUS JUIsl €qMHON Hayku B equHoM mupe. Ho, eciu mMbl yoepém
CHElMaJIbHbIE HAayYHbIE MOHSATUS U3 CBOETO MBIIUIEHUS, TO BMECTE C HUMU YHAYT U CaMH 3THU
HayKH, a 0€3 HayKu ¥ HayYHbIX 3HAHUH JKUTh HENb3.

Yro xe nenars? Meinuienue TBopsmero Havana coznano Bce 0ObEKTHl M COOBITHUS MHUDA,
KOTOpbIE B TPOLIECCE CO3HAHMS IMEpEenuIn B Ipoiiecc MbiiuieHus yenoeka. Enunas MbICJIb
TBopua BOIUIOTHIIACK B OIPOMHOE KOJMYECTBO MBICIHAIIMX (OpM BellecTBa OT aroma Ji0
KOCMHUYECKHUX T€J U UX CUCTEM. MBICIIAT BCE B JOCTYNHON UM Mepe. YenoBek TakkKe CTall MbICIUTh
Meicnedopmamu TBopua. Mexny Tsopsimum Hauanom kak Yuurtenem, ¥ TeMH, KTO IpHU3BaH K
nocTwkeHuto 3HaHuil Yuwurens, cymectsyer [IPOCTPAHCTBO - cpena-mocpenHuK, KOTOpas
JOJbKHA 0€3 MCKaKeHUs Mepeiarh MHPopManuio YuuTens ydyeHHUKaM — BceM (opmam BellecTsa.
[ToaTomMy BoOIIpOC O CYIIECTBOBAaHMM KOCMHMYECKOIO BaKyyMmMa WIM 3(QHUpPHON cpeibl, «TEMHOI»
SHEPIUM WIM TEMHOW MaTepuH, pellaeTcs OAHO3HAYHO: KOCMuuyeckas cpeoda (npocmpancmeo)
3aNONHEHO CNIOWHOU C8eMOHOCHOU Mmamepuell, cocmoaueli uz gomonos. [louemy u3 GoToHOB?
Bce anekTpomMarHuTHbBIE BOJHBI — 3TO (DOTOHHBIE BOJHBI, @ KOCMOC CIUIOIIb 3allOJHEH BOJIHAMHM
pa3HbIX YacTOT, O Y€M CBUJETENIbCTBYIOT BCE HaOJNIO/IEHUS COBPEMEHHOHM panuoacTpoHomMuu. C
MIOMOIIbI0O KOCMHUYECKHX aInapaToB 3a(MKCUPOBAH IMOCTOSHHBIN paguo(oH — MHUKpPOBOJIHOBBIN
(OH Bcero KOCMUYECKOIro MpocTpaHcTBa. TBOpeEl reHepupyeT CIUIOMHONW BHICOKOYACTOTHBIN (DOH U
OJTHOBPEMEHHO TE€HEpPUPYET MAUCKPETHbIE JIIEKTPOMAarHUTHBIE BOJHBL Tem cambiM TBoper
pasroBapuBaeT CO BCEMH (opMaMH BEIIECTBA SI3BIKOM CBOOOJHBIX 3JIEKTPOMArHUTHBIX MOJIEH,
CO3/1aBa€MbIX F€HETUUECKUM LIEHTPOM BceneHHoi B poliecce ero BOCIIPOU3BOACTBA U TBOPEHHUS.

OTOT s3bIK OOIICHUS YeJNOBEKa C MPHUPOIOH JETrKO MOHUMAETCs OpraHaMH YyBCTBOBAHMUS,
MOCPEACTBOM KOTOPBIX YelIOBeK U MO3HAET Mup. OpraHbl YyBCTBOBAaHHUS IPUCIOCOOJIEHBI K
AJIEKTPOMAarHUTHOMY B3aMMOJEHCTBUIO C BHEUIHUMH ToJsAMHU. J[J11 OCO3HaHMSI MHpa MPHUPOIbLI
YeJIOBEK UCIOJB3YET 3BYKOBYIO Peub, IPUCBaNBas UMEHA U Ha3BaHUS UCKIIOYUTEIBLHO BCEMY, YTO

UM I03Haércsa. Tak HecabIIINMbIE QJICKTPOMATrHUTHBIC IIOJIA IMPEBpAIArOTCd B IMOTOKH
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NEKTPUYECKUX 3apsioB, OCHAIIEHHBIX 3BYKOBOM METKOM — CIOBOM. M 3TO CIIy’)KMT OCHOBOM
Pa3MBIIIIEHHS IOCPEACTBOM 3BYKOB BHYTPEHHEW pedM M CPECTBOM OOILEHHUS BO BHEIIHEM MHUDE C
cebe moo0HBIMU cymiecTBaMH. COBEPIICHHBI MHpP 3JEKTPOMATHUTHBIX MOJEH  «MOJTYUTY, a
HECOBEpPUICHHBI MHUp, IIO3HaBas MOJYAlIero B XOAE CBOEH DJBOJIOLMH,  Pa3srOBapHUBacT
YJICHOPAa3/1eIbHON peubto, 0€3 KOTOPOM 3BOJIOLMS IPOCTO HE COCTOUTCS. OHOBPEMEHHO YEI0BEK
coznan az0yKy, coaeprkamieil OyKBeHHbIE aHAJIOTH BCEX 3BYKOB, KOTOPBIMU Ha3BaHBI BCE BEIIU.
[TosTOMy miId 3aKpeIUICEHHs] HAaBBIKOB MBILIUICHUS YEJIOBEK BBIHYKJIEH YUYUTHCS, 3allOMHUHATH
«cekpeTbl OykB 1 LU p». Tak MosABUIOCH A0CTPAKTHOE MBIIIJICHHE B IPOCTPAHCTBEHHO-BPEMEHHOM
KOHTHHYyyMe ObITHs dYenoBeka. CHocOOHOCTh MmHCaTh 3aKpeIuIseT 3HAHUA M IO3BOJISIET
MCII0JIb30BaTh BHEIIHUE HOCUTEIN UHPOPMAIIIH.

B camoii [Ipupone e HEeT HM XUMHUHM, HU OUOJIOTHH, HH (U3UKU C WX HOHATHSIMH, €CTh
€IMHBIN S3BIK MPUPOJIBI M €IUHBINA CIIOCOO MBIIIJIEHUS — 3JIE€KTPOMArHUTHBIN, PE30HAHCHBIN, KOraa
CTaHOBHTCS BCE NOHATHBIM U 0e3 cioB. Enqunas nayka [Ipupopl COCTOUT U3 TUCKPETHBIX HAYYHBIX
HanpapiieHud. CTalMOHapHbIE 3JEKTPOMAarHUTHBIE MOJS B KOCMMUYECKOM IPOCTPAHCTBE CIIY»KaT
HOCHUTEJISIMU JUCKPETHOM WM CBOOOJHOM MHOpManMM B BUJE CBOOOJHBIX 3JEKTPOMArHUTHBIX
BosH. [IprMepoM MOXET CIIy)KUTh PUTMUYHAs BCIIBIIIEYHAsh aKTUBHOCTh CoJiHIIA HAa (OHE ero
IIOCTOSIHHBIX U3Ty4CHUH.

IToHATB COCTOSHME CIIOLIHOCTU M JUCKPETHOCTH, IPUCYILErO MPOCTPAHCTBY U BPEMEHHU,
AJIEKTPOMAarHUTHOMY KOJI€O0AaHHI0, T€HETUYECKOW IaMATH, IPOLECCY MBILIUIEHUS M CTPOEHHUIO
ANIEKTPOMAarHUTHBIX TmoJeil, momoraer Teopema dDyppe. CoriacHo TeopeMe, NPUMEHHUMOH K
ao00My  NEpUOIMYECKOMY  KosebaTelnbHOMY — Ipoleccy, IEepUOAMYECKH  H3MEHsoleecs
HamnpsDKeHWe B BHJE CIOKHOW (OPMBI MOXXHO MpPEJACTaBUTh B BHUAE 3aKOHOMEPHOU
MIOCJIEI0BATENBHOCTH, B BUJE IOCTOSHHOM COCTABISIOIIEH M KOHMUHYANbHO20 Psiia OECKOHEUHO
OOJIBIIOTO YHCJIa TAPMOHUYECKHX KojieOanuil (muckperHocrteil) [S5, ¢87]. CoOCTBEHHBIC YacTOTHI
KoJIeOaHUH OTJIENIbHBIX TAPMOHHUK OOIIET0 CI0XKHOI0 MEPUOINYECKOTr0o KojlieOaHHUs KpaTHbI 4acToTe
001ILEero CUrHaa.

B peasibHOCTH 3TO BBINIAJNAT KaK CHCTEMA, COCTOAIIAS U3 JUCKPETHBIX )KUBBIX CYIIHOCTEH.
[IpuMepoM CIIyKUT TOHKas CTPYKTypa aToMa, COCTOSINAs M3 psa CHEKTPaIbHBIX PE30HAHCHBIX
TUHUNA. 3ByKoBas MeMmOpaHa opraHa cilyxa 4YeJIOBeKa COCTOMT W3 TIOCJIEJOBATENLHOTO psija
BOJIOCKOBBIX KJIETOK, BJIOJIb KOTOPBIX PAa3JIOkKEH CIEKTP YacTOT 3BYKOBOIO psia. AHAaJIOTMYHO
MIOCTPOEH MY3bIKaJbHBIA psf (opTenbsiHo U paznoxeH crekTp CoyiHLa BIOJb MJIAHETHBIX Tell.
OOBIYHO TOCTOSIHHASI COCTABJISAIONIAs CII0KHOTO NMEPUOAMYECKOT0 KOJIeOaHHsI UMEET OUYeHb Malylo
4acToTy, U €€ OOBIYHO NMPUHUMAIOT paBHOM Hymto. Ha ¢oHe mocTosHHON cocTaBismolieil Bce

COCTaBJIAIIOIIUEC TAPMOHHUKH CJIO)KHOTO CHUTHAJIa MMCIOT KaXX/Jasdl CBOKO YaCTOTY HE3ATYXAOMIUX
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Kosie0aHUH, 4YTO TIO3BOJISIET OOECHEeYUTh PE30HAHCHOE B3aUMOJICHCTBHE WHAMBUIYAIbHBIX
JJIEMEHTOB  (MUCKpPETHOCTEH)  oOmedl  cucrteMbl  (KOHTHHYQJIBHOCTH) C  BHEIIHUMU
AJIEKTPOMArHUTHBIMH TOJSIMH  (M3iydeHusiMu). Bce ¢Gopmbl BemecTBa B3aWMOJEHCTBYIOT C
U3Iy4EHUSIMU PE30HAHCHBIM criocoOoM. [loaTomMy BcE KOCMHUYECKOE MPOCTPAHCTBO, 3aOJHEHHOE
(hOTOHHOM CcpejIoi, pe30HAHCHO OTKJIMKAETCs Ha TreHepanuio BoyH LlenTpa Beenennol, BeIcTpanBas
IIOCJIEA0BATENbHBIN PsIi KOCMUYECKHX TEJI IO IPOrpaMMe FeHOMa U3 MaTepraia Cpesibl KocMoca.

MpicienHoe 00IIeHNe — 3TO M €CTh Mpees SI3BIKOBOro o0IIeHus. YeM Myipee YelloBeK, TeM
MEHBUIE OH TOBOPHUT, 3BOJIOLHUSA BEAET YEJIOBEKAa K COBEPIIEHCTBY, K Moiadyanuto. Ho mia ero
JOCTHKEHUsI TpeOyeTcsl peueBoe OOIEeHHE B IPOLEcCce BOJIIOLMHU MO MporpaMme — M0 3aKOHaM
[Ipupoasl. Myzapen «CJbIIIAT W BUAUT» 3JIEKTPOMArHUTHbIE 00pa3bl MBICIEH, KaK JOAEH, Tak U
eAMHOro mnojis 3emuu. Bce Mblcnu Jr0f€l FeHepupyroTCs HUMHU HENPEPHIBHO U MOCTOSIHHO B
¢doroHHoe moie 3emiid, KOTOpOoe SBJSETCA SHEpromHGOpMalMOHHBIM. SICHOBuAEHUE U
SCHOCJIBIIIIAHUE — OTO SBJIEHUE MAarHUTHOI'O PE30HAHCA, KOTJAa MBIIIJIEHUE OCYLIECTBIIAETCS
[EJIBIMA TTOHSATHUSMH U TENBIMU 00pa3aMu, KOTla JUCKPETHbBIE 3HAHUS 0ObEIMHUIINCH B 3AMKHYTHIC
JIEMEHThl NaMsATU. Tak JUCKpPETHbIE IapamMeTpbl BPEMEHH, IPOCTPAHCTBA, MBbIIUICHUS
IIPEBPALIAIOTCS B KOHTUHYaJIbHBIE, HEIIPEPhIBHBIE (3aMKHYTbIE).

VYenemHoe pa3BUTHE MHOTOYMCIEHHBIX HAyK IIPUBEJIO K TOMY, YTO B CO3HAaHUU
00pa30BaHHBIX JIIOEH  BO3HUKJIO IPOTHBOpPEYHE MEXAY OINYIIEHHEM pealbHOro MHpa U
co3/laHueM O00pa3HOro mpedcmaenenus co cPepoil COOCTBEHHOTO Mbiudienus. Tak CIOXKUIOCH
MaTepUaINCTUYECKOE MpeJcTaBieHne o mupe Ilpupoasl, U HcUe310 AYXOBHOE €€ BOCHPHUSTHE.
Penurnosnas MoHOTeMCTHYECKAss KapTHHA TBOpPEHMSI MMPA, MOKAa3bIBAIOIIAss MUP KOCMHUYECKOTO
IPOCTPAHCTBA KaK €IMHOE Iejioe, TpeboBajla TAKOro >X€ OTHOUIEHHWS K HEMY U CO CTOPOHBI
MBbIIIEHHs] denoBeka. Ho auckpeTHoe, OTphIBOUHOE MBILIUIEHUE, MOJY4YUBIIEE CBOE pa3BUTUE U
CHelMaIM3allii0 B YAaCTHBIX HayKax, ONEPHPOBAJIO yKE MHOTUMHU DPAa3pO3HEHHBIMH NOHSATUSMU,
KOTOpbIe OOBSICHAJIM YK€ He LEJOCTHBIM MHp, a MMp 1O 4YacTsM M (parmeHTtam. [lo mepe
JAJIBHENINIET0 MPOABM)KEHUS HAYKH BO3pacTall U apCEHasl HUCIOJIb3YEMBIX MUMHU TOHATUN, HAyKu
000CcOONIANUCh Ipyr OT Apyra, OCTpee JAeNanoch IMPOTUBOPEYHE MEXAY IYXOBHBIM MHUPOM
MIPUPOABI U MATEPUAIMCTUYECKON Haykoi. Bo3Hukia kpru3ucHas cutyanus. JKenanue oCyecTBUTh
HSKOHOMHYECKYIO TIIo0anu3aluio dYejnoBeuecTBa TpebyeT ¢GopMHpOBaHUS TIIOOATBHOM HayKH,
100anbHOTO 3HAaHUS O Mupe BceneHHoil, TpeOyeTcss M00aqbHOE MBIIUICHHE M JOKaJIbHOE
neiicreue. TpeOyetcs coOmronarh 3akoHbl [Ipuponsl u He cioputh ¢ TBOpPILIOM, BBHISTYMBAS CBOIO
3HaYMMOCTh. JKenmanme m100ambHOTO OOBEOMHEHMS HApOJOB COBMAJO IO BpPEMEHH C

HCO6XOI[I/IMOCTBIO AYXOBHOI'O ITPOCBCTIICHUA.
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OObeanHeHNE PAa3HOTOJOCHIX HAyK B E€AMHYIO JKHBYIO HAyKy ueloBeYecTBa (EAHHYIO
PE30HAHCHYI0 MEMOpaHy) NPOMCXOAMT TOJBKO B KOHIIE CYLIECTBYIOILEIO IMEpUOJa Pa3BUTHUS
YeJIOBEYECTBA, MPU JOCTHIKEHUHM COBEPIIEHCTBA W COOTBeTCTBUA eaunHoMmy MOJIYAJIMBOMY
mupy. [loznanne Enunoro u Besnecymero MOJIYAJIMBOI'O mupa HaymHaeTcsi ¢ co3eplaHus u
IIPOHUKHOBEHUSI B CYTh BELIEH IOCPEICTBOM OPraHOB YYyBCTBOBAaHUS W  aHAJIW3a YacCTHBIMHU
HAyKaMHM U CO3J[aHUs 3ByKOBOT'O SI3bIKa OOIIEHUS pa3HbIX Hapeunii. [03ToMy 4acTHbIe HAyKH BBOJST
CBOIO TEPMHHOJIOTHIO, YTOOBI, M3y4asl OTHENIbHBIC NeTalld, CO3[arh OOIMi 00pa3 H3ydaeMoro
IpeAMeTa B MOMEHT COBEpILEHCTBA JIaHHOIO HampaBieHWs Hayku. M Torma pasHorosnocuna
HAy4YHBIX TEPMUHOB HCYE3HET, MCUE3HET M 3BYKOBOHM S3BIK OOILIEHUS, U MHp Jtoaed oOpeTér
MYZIPOCTh MOJYAHHS, SICHOCTh MBICIEHHOTO OOIIEHHSI IMPH CBEPXCIaObIX B3aUMOACHUCTBUSX C
BHEUTHUMHU 3JIE€KTPOMArHUTHBIMU OJISIMU.

[Toaromy crnoBo-nonsatue BPEMS orpaxkaer cob0r0 0OCO3HaHHOE BOCHpPHSTHE, IPOLEcC
OUHAMHUKU 00paboTKM MpHUHATON uHOpMaIny, €€ 3aloMUHAHUS, XPaHEHHs M MHOTOKPAaTHOTO
W3BJICUEHHUS JUIsI TBOPUECKOTO MBIIIJICHUS U 1I€JIEBOI0 TBOPEHMSI BEIIECTBEHHBIX (popM. BoT mouemy
cinoBo BPEMSI saBnserca Takum €MKHMM M 3HAYUMBIM, OTpaxkasl KMBOW IIPOLIECC B IPOCTPAHCTBE
Bcell Beenennoit. J{iis peanuzanuu 3aKkOHOB MPOCTPAHCTBA U BPEMEHHU B KOJIEOATEIbHBIX MpoIIeccax
Bce (DOpMBI BelIecTBa CO3aHbI 10 €IMHOMY TUIaHY CTPOEHUS — COCTOST U3 ABYX Hauam: cTpyKTypsl
NaMATH U YyBCTBUTEJILHOM K JIEKTPOMATHUTHBIM MOJISIM 000JIOUKH.

Ecnu cucrema nmeer mamsiTh, a €10 BIAJCIOT BCE arOMbl, U OHa CIOCOOHA 0OpadarhiBaTh
BHEUIHIOI HMH(OpPMAalHI0 CBOOOJIHBIX MOJNEHW, TO 3Ta CHCTEMa HMEeT COOCTBEHHOE BpeMs U
CIOCOOHOCTh NEpPEMEIIaThCsl U JACWCTBOBAaTh B 3TOM BPEMEHHU U coriacHO emy. Kaxplil kuBET B
IPOCTPAHCTBE CBOETO BPEMEHH, MOMUYMHAACH PUTMY KojeOaHWH BHEIIHEH 53JIeKTpOMarHuTHON
Cpelbl U TOM COIMAIIbHOW CHCTEMBI, K BUJly KOTOPOM OH IPUHAJJIEKHUT.

IloTepss mamsATH, COOTBETCTBYIOLIEH ONBITY MPONUIbIX ACHCTBUM, NPUBOAUT K IOTEpE
OLIYIIEHUS TeUEHHUs] BpEMEHU U pUTMa BHEUIHEN cpebl. M uenoBek (kak u Jiro0ast Apyrast BUAOBas
¢dopma BelIeCTBAa) yTpauuBaeT CIIOCOOHOCTh OPUEHTALMU U CBA3M C BHEMWHMM MupoMm. OH
3aMBIKAeTCsl B CBOEH BHYTpeHHEW (PU3HOIOTHH, U THOHET, TMIIEHHBIN MPUCTIOCOOIEHUS K YCIOBHUIM
BHEIIHeN cpenpl. BpeMs MHAMBUYadbHOTO Pa3BUTHSI MPOUCXOAUT B YCIOBUSX TEUEHHUS BPEMEHU
Pa3BUTHS CUCTEMBI, B YCIOBHX 0O0IIero BpeMeHu 3Boitonun Beenennoil. U Bcé aTo BMecTe ecTh
BEJIMKas IOCJIEN0BAaTEIbHOCTh XOAA JXKM3HU BceneHHON. Oranbl HMHAMBUAYAJIBHOTO Pa3BUTHSA
AJIEMEHTapHBIX (DOPM BEIIECTBA MOBTOPSIIOTCS B dTAIax dBOJIIOIUU KaKI0M cucteMbl. Bceé ciemyet
YHUBEPCAJILHOMY 3aKOHY JKU3HU: 6CAKOe nociedyroujee Oelucmsue npoucxooum no namsamu

npeovlOywUx 0elcmauil, npu 3Mom Qopmupyemcs H08as CMpPYKmMypa namamu, Kyod nepeas 6xooum
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COCMABHOU YACMblo U He UOOU3IMeHsemcs, 01a200aps Henpepvbl8HOM) BOCHPOU3BOOCMEY CaMOU
cebs1 6 MOYHOU KONUU 8 YCIIOBUAX PUMMUUHOL CMEHbL NOAAPHOCMU BHEUHE20 MACHUMHO20 NOJIA.

PaznooOpasHbie ypoBHU pa3BUTHs (OPM BEIIECTBA MMEIOT M3HAYAJIBHO €IUHBINA 0a30BBII
IUIaH TIOCJENOBAaTeNbHBIX JEUCTBUN PAa3BUTHUS: HOCUMENU MASHUMHOU 3Hepauu (Uiu d1eMeHmbl
namamu) ynpasisaom KoieOamenbHblM X000M pAa3eumusi Hocumeinell 21eKmpuieckou SHepaull,
B0BIIEKASL UX 8 CNUPATILHYIO MPAEKMOPUI0 08UINCEHUS 051 OOCTUINICEHUS COCMOSIHUSL COBEPULEHCIEA.
[TosTomy neBast u mpaBasg (opma CIUpasv SBISIETCS KIACCHUYECKOH (OpPMOI pa3BUTHS KHUBOTO
KoJIeOaTeNbHOTO Mpoliecca. BeriecTBeHHbIE Tena SBISIIOTCS EKTPUUYECKU 3apsHKEHHBIMU, U O]
BO3ICMCTBEM MAarHUTHBIX CHJIOBBIX JIMHUA OHU OKAa3bIBAIOTCS B IMPOCTPAHCTBE CHHPATIHLHOTO
TEUEHHUs] BpPEMEHH, Ojaromapss 4YeMmy AOCTHUTAlOT COBEPIIEHCTBA, INPEBpaIIasich B HOCHTEJICH
MarHUTHOM OSHEPrHHM, B CTPYKTypHBbIE (OpMBI mamsATH. TeM caMblM  OCYIIECTBISETCS
BOCIIPOM3BOJICTBO T€HOMa B TOYHOM KOIUU B Mpezaenax 4€TKO 0003HAYEHHOTO BPEMEHU — OJIHOTO
nepuoaa kosebaHuil. M3 3TOro mpencTaBieHHs BBITEKAE€T MOHMMAHHE, YTO MYXKCKHE OCOOH,
o0J1aas AMEKTPHYECKUMH CBOMCTBaMHU, 110 XOAY 3BOJIIOIIUN CTAHOBSITCS OISTH )KEHCKHMHU OCOOSIMH,
MOCKOJIBKY POXKJICHBI OBLTM MU Ha BITOJTHE OTPEICIEHHOE BPEMS.

[lar cnupany TpaeKTOPUH Pa3BUTHS BPEMEHHU OTIPEIENSIETCS COOTHOMCHHEM IIUPKYIISPHOTO
1 TMPOAOIBHOTO (JIMHEHHOTO M OpOMTANBHOrO) JBMKCHHH. HeoOXxomuMocTh ke caMoit (hopMbl
CIHMpaJI CBsI3aHa C HEOOXOAMMOCTHIO COIJIACOBATH 0O0JIBIIYI0 CKOPOCThb JIBUKEHHUS BOJHBI CBETA
€ MaJIOli CKOPOCTHIO BHYTPEHHUX MOTOKOB AJIEKTPOHOB AJIEKTPUUECKH 3aPSHKEHHBIX Tell.

Haxopsice B BomHax CBeTa ()OTOHHOM Cpeibl, @ 3TH BOJHBI HE TOJIBKO BHIUMBIE TJIA30M, HO
U HeBUAMMBIE, Bce (Gopmbl BemecTBa ctaHoBATcss MEPAMMU, nusmepurensMu HHGOPMAIMOHHOTO
COJIep KaHuUsl BOJTHOBBIX MOJIEH KOCMUYECKOro NMpocTpaHcTBa. CaMu jke BOJHBI CBETA FEHEPUPYIOTCS
TCHETHYECKUM IeHTpoM BceneHHo# U 3BE31aMu, BOSHUKIIMMH MO Tporpamme reHoma. [lostomy
TeHETHYECKHUE IIEHTPHI SABIISIOTCS TeHEPaTOpaMu BpEMEHH BOJIONUH (POpM BeliecTna.

MHorouucaeHHbIH OTpsAA HccienoBareneil MpUpoabl TPAKTYET CIOBO «BPEMs» C pa3HBIX
CTOPOH, C YPOBHS T€X WM MHBIX HAYYHBIX 3HAHWI, OCHOBAaHHBIX Ha yCTapeBIIEM MHUPOBO33PEHUU
Oompmioro B3pbiBa. OOHH TPU3HAIOT (EHOMEH BpPEMEHH, IPyTrHe HAmpodb €ro OTPHIAIOT,
MOCKOJIBKY HH T€, HH JPYrHe He MCCIENYIOT KOoJeOaTeIbHBIN MPOIecC KU3HU, KOTOPBIA TOJIBKO U
ABIISIET COOOI0 peabHOE MPEJCTABICHUE O XO0JIe BPEMEHU M COCTOSIHUU MpocTpaHcTBa. C Mo3uiuu
YHUBEPCAJIBHOIO KOCMHYECKOTO 3aKOHAa COXPAHEHHUS JKU3HH, a OH OJHOBPEMEHHO SBIISIETCS
3aKOHOM COXPaHEHHsI MOIITHOCTH TIOJIS, 3aKOHOM COXPAaHEHUS DHEPTUU U MH(POPMAITUH, MOPATBHBIX
W HpaBCTBeHHBbIX mpuHIUNoB, BPEMS Beictynmaer coOuparomum mnousituem PUTMA
BOCIIPOM3BOJICTBA I'€HETHYECKOH maMaATu. I1oATOMy MOXKHO OCTaHOBHUTH Yachl, HO «HE Tporau

BpCMH!», n 1IOTOMY JKUBOH nmponecc HUYCM HCBO3MOKHO OCTAHOBHUTD. IIo »rtoit IMPpUYIUHE BCC
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paccTosiHUs B IpOCTpaHCTBE BcesneHHON M3MepsoTcs CBETO-MarHUTOOMOJIOTMYECKMMU PUTMaMU
(CBETOMBPAMN).

ITockonbKy KMBOM IpOLIECC B KOCMHUYECKOM IIPOCTPAHCTBE BcerneHHOM pa3BuBaercs IO
IIporpamMMe BOJHOBOI'O '€HOMa, TO U BpPeMsI HOCUT 4€pThl BOJIHOBOI'O KOJe0aTeIbHOIO Mpolecca u
HAIIPABJICHHOIO BEKTOPA PAaCHPOCTPAHEHHs COIVIACHO CTpesie BPEMEHH WIM HAlpPaBICHHOMY
n3nyyeHuto (Bekrop VYmoBa — Iloiitunra). Crpena BpeMEHM YKa3blBaeT IHyTh JAYXOBHOI'O
COBEPILEHCTBA KaK IIeJIb Pa3BUTHSA KUBOT'O IIpOLIECCa.

5. CniupanbHbIil X0/1 BpeMeHH

OcCHOBOI JKHBOTO NPOLIECCAa KOCMOCA SIBISIETCSI HENPEPLIGHAS WKAAA 8peMeny OT TPOILIIOTo
B Oynylee, COCTaBJIEHHAsl U3 OTIEIbHBIX AUCKPETHOCTEW BpEeMEHH, OepyluX Hadajao ¢ MOMEHTa
BOCIIPOM3BOJICTBA TI'€HETHMYECKOM MaMATH, YCTPEMJIEHHBIX K IIOJIHOMY €ro 3aBEpIICHUIO.
[TpakTHyecku 1IKaiga BpEeMEHM KU3HU NPEACTaéT B (hopMe pas3IoKEHHs CIIEKTPa YacTOT U3ITy4EHUs
OT BBICOKOYACTOTHOM €ro COCTaBIISIIOIIECH (3apOAbIINI MM aTOM BPEMEHHM) /10 HU3KOYaCTOTHOU
rapMOHUKU. [IIOCKOCTh pa3iioKeHUsl CIEeKTpa 4YacTOT B (POTOHHOM MPOCTPAHCTBE KOCMOCA
00pa3yeT 4yBCTBUTEJIbHYIO MEMOpPaHy, CIIOCOOHYIO PE30HAHCHO B3aMMOJIEHCTBOBATh C BOJHOBBIMU
IIOJIAIMH, KOTOpBbIE TI'€HEPUPYIOTCSA TIE€HETHMYECKMM LEHTpOM. Tak BO3HHMKAlOT  CBETO-
marauroounonoruueckue putMbl (CBETOMBPBI) — nporeccsl xu3Hu, uayime B IOTOKE BPEMEHHU.

BocnpousBoactBo reHoma o00bIYHO HAET AByMs nyTsaMmu. [lepBelii myTh CBSi3aH C
MIPUBJICYEHUEM SHEPIUM BHEUIHEW cpeabl M OCYLIECTBISIETCs B TpU (a3bl: OIJIOJOTBOPEHHE,
BHYTPUYTpPOOHOE pa3BUTHE, HOBOE pOXJIEHHE C TOCIECAYIOUMM pPOCTOM U pa3BUTHUS 10
COBEpIIEHCTBA. BTOpON MyTh — 3TO IyTh YHUCTOIO KOMMPOBAHHWSA MHOIMX KOMIUIEKTOB HCXOJHOIO
reHoMa 0e3 MpUBIEYEHUS SHEPIMU BHEIIHEW cpeabl. BTOpoll myTh — 3TO MyTh BBIPOXKACHUS
reHernyeckoil mamsaTu. [llkana BpeMeHH NEpBOro MyTH BOCIPOM3BOACTBA reéHOMa CHOPMHUPOBAHA
U3 BBICOKO TOYHBIX MHTEPBAJIOB BPEMEHHU, B MPEJENaX KOTOPBIX 3ap0XKAACTCS KU3Hb U PA3BUBACTCS
aKT TBOPEHMs, KaK DJIEMEHTOB T€HETHMYECKOW IaMATH, TaK M HCTOYHUKOB HHEPreTUYECKOIO
MUTAHUS JJI 3THX JIEMEHTOB MaMsITH. DTOT IYTh Pa3BUTHUS SIBISETCS TJIaBHBIM MYTEM >KUBOTO
nporecca. Tem campIM HENpEpPHIBHAS IIKala BPEMEHH KU3HU NOKA3bIBAET HAIMYUE YITPABJISAIOIIETO
JeUCTBUSL TEHETHYEeCKOM TMporpamMmbl B (OpMe TBOPUECKOTO MBIIUIEHUS W BOIUIOUICHUS
3JIEKTPOMArHUTHOM MPOrpaMMbl B BEILIECTBEHHbIE (DOPMBI.

[lepBbIii MyTh BOCHPOM3BOJACTBA CBSI3aH C HAPAOOTKON HOBOTO OMbBITA B YCIOBHUAX
M3MEHSIIOIIENCS Cpelibl, U MOTOMY 3TOT (PU3UUECKHI Mpoliecc MaTeMaTHYECKH MOXKHO OTOOPa3UTh B
BHJI€ KOMIIJIEKCHOI'O YMCJIA, UMEIOIEr0 JEHCTBUTEIBbHYI0 U MHUMYIO 4acTh. Uucio, cocrosuiee U3
JNEUCTBUTENBHBIX M MHHUMBIX €IMHHUL, Ha3bIBae€TCs KOMIUIEKCHBIM uucioM. Kaxaomy

KOMIIJICKCHOMY 4YHCJIIy COOTBETCTBYET BCKTOP Ha KOOpHHHaTHOﬁ IIJIOCKOCTH, II0 BEPTUKAIHU
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KOTOpPOM OTJIOXKEHBI MHMMBIEC €IMHHIBI, a 110 TOPU30HTAIM — JCHCTBUTEIbHBIC €AWHMIIBI YHCEIN.
MHuuMas eHHALA — 3T0 j = V-1 (KOpeHb KBaAPATHBINA M3 MHHYC exuHuIbl). Kommmeke A = a + jb
(aKTHYECKU €CTh CyMMa JIBYX BEKTOPOB, BEKTOPA «a» U BeKTopa  «J b». JlelicTBUTENbHON YaCThIO
3TOr0 KOMILJIEKCA «a» B PEAIbHBIX YCJIOBHUAX SBJISAETCS TOJINOBPEMEHHAsI HEM3MEHHAs TeHETUYeCKas
HaMsITh ¢ KOHKPETHBIM HH(OPMALMOHHBIM coziepkaHueM. [lepemenHas yacte komiuiekca «A» (jb)
BBIPDAXKACTCSI B BHUJAE MOCTOSHHOrO Koddduimenta «b», cooTBeTCTByMOmEr0 B peabHBIX
€CTECTBEHHBIX YCJIOBMSX OINEPATUBHOW NaMATH YYBCTBUTEIbHOW OOOJIOYKM, W MHHMMOM WU
MBICJIMMON YacTH «J» TOTO, YTO B OyAylIeM JIOJDKHO OBITh CO3JaHO BHOBb B HOBBIX YCJIOBHSX
JIEKTPOMAarHUTHOW Cpezbl, OCHOBBIBASCh Ha OIBITE JOJITOBPEMEHHOM mnamsATH. MHuMas 4acTb
KOMIUIEKCa B peaJlbHOM IIpoliecce paboThl MaMSTHU SIBJISETCS CTALlMOHAPHBIM IOJIEM CTPYKTYpbI
namsATd, (OHOM JUIsi TBOPYECKOTO MBICIUTENIBHOIO Ipolecca (AeWCTBUTENbHAs 4YacTh
KOMILJIEKCHOT'O YHCIIA).

CrpykTypHas (hopMa MaMsTH B €CTECTBEHHBIX YCIOBUAX — 3TO Bcernaa Gpopma crupaiu, 1o
BUTKaM KOTOPOH HHPKYJIHPYET MOCTOSHHBIM TOK M TOK KoJieOaTenbHbIX mporeccoB. [loatomy
reOMEeTpPUYECKUM 00pa3oM KOMILIEKCa (U3NYECKOTO0 BPEMEHU OYIET TOJIBKO CIUpallb, OTAEIbHbIE
AJIEMEHTHl KOTOPOM BCerjaa SBISAIOTCA JIBYXKOMIIOHEHTHBIMU WM KOMIUIEKCAMHU U3 CTPYKTYpbI
namsATH M 4YyBCTBUTENbHOH oOosouku. CTpykTypa mHamsTH Bceraa o0JsiafjaeT MarHUTHBIMU
CBOWCTBaMHM, a UyBCTBHUTEIbHass 000JI0OYKA — MATHUTHBIMU M JIEKTPHUUECKUMH cBoWcTBamu. Min
MO-JIPYrOMY, KOMILJIEKC KUBOM (POPMBI BEILIECTBA BCEI/1a COCTOUT U3 JBYX AJIEMEHTOB, 1ByX Hauai,
XKenckoro (Myaporo, MHTYUTUBHOTO, MHUMOT0) U My>KCKOT0 (pa3yMHOT0, TBOPUYECKH MBICIISILETO,
MMEIOILEro CHOCOOHOCTh aOCTPAKTHOIO AEUCTBUTEIBHOrO MblnuieHus). [loatomy mocpenctsoMm
KOMIUIEKCHBIX ~YMCEJ, MOXHO MAaT€MaTH4eCKH BBIpaXXaTb JIUHAMUYECKHM XOA JKHUBOTO
AJIEKTPOMArHUTHOTO TPOLIECCa, MCIONb3Yysl MPOBOJUMOCTb - CIHOCOOHOCTh BEIIECTBEHHBIX TEI
MIPOIyCKaTh uepe3 ceOsl ANEKTPUUECKUH TOK.

MHuMoe BpeMsi — 3TO CIISIILasl MbIC/Ib, KOTOpas €I1E HE BKJIIOUMIIACh B TBOPUECKHUN MpOLIECC
— TBOPEHHE BEUIECTBEHHBIX (opM 1O mporpaMmMe TeHETHYECKOM MaMsATH B akTe e€
BOCIIPOM3BOJICTBA B TOYHOM Komuu. IIpocTpaHcTBO W BpemMss — 3TO JBE pas3Hble, HO
B3aMMOCBSI3aHHBIE BEILIU B €JMHOM KMBOM KoJIeOaTenbHOM Ipoliecce. be3 camoro konedaTeabHOro
nporecca He Oyzaer HU mnpoctpaHcTBa, HHM BpemeHu. Pomp IIPOCTPAHCTBA wurpaer
SHepreTuyeckass cucremMa B (OpME IIIEKTPONPOBOJHOW CETH, CETKH, B OMOJOTHHM — 3TO
SHOIUIA3MAaTHUECKUA PETUKYIYM (PETHKYIYyM — 3TO CETb), PETHKYJsApHas (opMaiusi roioBHOTO
MO3ra 4eJIoBeKa, 3TO s;YercTas CTpykrypa Beenennoi, u T. 1.

BPEMS — »3TO mNpoOJOKUTENBHOCTh — KOJEeOAaTeabHOro  IMpolecca  MpeBpalleHust

SHGKTpOMaFHHTHOﬁ OHCPruu B (I)OpMBI BCIICCTBA, TBOp‘-ICCKI/Iﬁ nmponecc TBOPCHUA B ICPBYHO
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IIOJIOBUHY IIEPHOJA U 3aBEPIUAIOLINI 3Tall JyXOBHOI'O COBEPLICHCTBOBAHMS BO BTOPYIO IIOJOBHUHY
Neprosia, OKAaHYMBAIOLIMICA pacragoM BeIecTBeHHbIX (opM. Kakaplii mepro cOCTOMT U3 IBYX
MOJIyNIEPUOIOB € pa3HbIMU (PU3MUYECKUMH M XMMHUYECKMMHU Tpoueccamu. Kaxaplii mnepuon
3aKaHYMBACTCS HUTOTOBBIM PE3YyJbTAaTOM, HAKOIUIEHUEM HOBOIO OIBITA, POCTOM PpPa3yMHOCTH,
poctoM nyxoBHOCTU. U 3TOoT utor cranoBurcss 3AKOHOM st pa3BUTHS CIEAYIONIETO MEPHOIa
KosebarenpHOrO mpomecca. Camu e BEIIECTBEHHbIE (POPMBI MTPAIOT POJIb KPAaTKOBPEMEHHO
KHUBYIIIETO HHCTPYMEHTA B 3TOM K0Je0aTeIbHOM MpoIiecce.

[TockonbKy CTPYKTYphbl HamsATH (OPMUPYIOTCS HOCUTENSIMU MAarHUTHOW 3HEPruu, BHYTPU
KOTOPBIX TEKYT 3aMKHYTble MH(OpPMALMOHHbIE TOKH, M1 OHM HHMKOIJIA HE JOJDKHBI IPEKPATUTHCS,
MHAYe MCYE3HET cama MaMsiThb — HMHGOpMalus WM MIporpamMma O XOJ€ >KMBOIO Ipoliecca, TO
IIPOLIECC MBILUIEHUS HMMeEeT JBe cocraBisomue. OpaHa W3 HUX HOCUT (110 AHAJIOTUU C
3JIEKTPOMArHUTHBIMH TOJIIMH) XapakTep CTallMOHApPHOTO MM MHUMOTO MBILUIEHUS, a Apyras —
4epTbl CBOOOJHOIO MBIIIJICHUS, a0CTPaKTHOIO, MBIIUICHUE CBOEr0 MHEHHs, Ui KOTOpPOIro
HACTYNHJIO BpeMs BOIUIOIIEHHUS B (OpPMY BemIeCTBa. JTa BTOpas 4acTb U €CTh JIEHCTBUTEIHLHOE
BpeMs B YHCJIOBOM KOMIUIEKCE, MposBisiomee cebs Ha oOmeM (oHEe MHHUMOTO BpPEMEHHU
«cmsimero» rena mamsati. CTpyKTypa mamsiTh HEKOTia OOJIPCTBYET, B HEM HE 3aTyXaroT ABMIKEHUS
IIOTOKOB SHEPI'UHU, CO3/aBast OOLIMI MOCTOSIHHBIN (POH U1 aKTUBHOTO TBOPUECKOTO MBILIUICHUS.

s npumepa, B kaxaoil peansHoit JIHK Gronornyeckoit kineTku TOIbKO 0K0J0 2% TeHOB
MaMsATH y4acTBYIOT B IPOU3BOJICTBE OEIKOBBIX MOJEKYJ, U3 KOTOPBIX ClIaraercs BCs KIETOYHAs
MaTepus OpraHu3Ma, YToObl UMETh BO3MOXKHOCTD KHUTh B JAHHBIX YCIOBUSX BHELIHEH cpensl. Ecnu
U3MEHSTCSA YCIOBHUS CPEbl, TOT/AA U3MEHHUTCS M aKTUBHOCTb, M YHCJIO aKTUBHBIX I'€HOB, U caMa
uTorosas (hopma BellecTBa M3MEHUT cBO BHemHUH Buj. OcrtaBimecs 98% reHoB 6MOI0rHYecKon
KJIETKU TIOJIBEPTal0TCs TOJIBKO aKTy YABOEHHUS (PETJIMKAlMK) B TOYHON KOIUH.

[Toaromy kaxkaoMy KosiebaTeNIbHOMY JKMBOMY IpOIIECCY COOTBETCTBYeT (opma
CIHMPAJILHOTO XOJla BPEMEHH, M 3Ta CHUpaib (POPMUPYETCS KOMILJIEKCOM W3 JEHCTBUTENBHON U
MHUMOW 4acTeld. HTepBanbl BPEMEHU COOTBETCTBYIOT MHTEpPBajaM TBOPUYECKOTO MBIIUICHUS B
aKTe ero BOIUIOLIEHUS B JAecTBUTEIbHBIE (POpMBI BemlecTBa. [lockonbKy yClIOBUSI BHEIIHEH Cpeibl
M3MEHSIOTCSl 10 3aKOHY XOJa JKHMBOIO Ipoliecca, TO BHYTPH T'€HOMa pacTyiied (Qopmbl HIET
COTJIACOBAHHBIN MPOIIECC MPOCHINTAHMS CIIAIIMX T€HOB K X TBOPUYECKON aKTUBHOCTH, UTOOBI (hopma
CMOIJIa HUTh B JIAHHBIX YCJOBHUSAX. |'€HOM OMOJIOTMYECKOM KIETKH KHUBET JKU3HBIO TOTO Teja, B
KOTOpPOM pacmoiiokeH reHoM. A reHoM CoiHia 1 3eMiH, KOTopble (hOpMUPYIOT cpeAy OOUTaHus
OMOJIOTMYECKHUX CYILECTB, KUBYT JKM3HBIO 3THUX CylecTB. [lo3ToMy M caMO 4eIoBeuecTBO MMEET

(byHKI_[I/IOHaJIBHOC npeaAHa3HA4YCHUC IJIs 3CMJ'II/I, U CBOE BpeMA HpC6BIBaHI/I$I Ha IJIaHCTC.
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CnupanbHbBII X0 BPEMEHU NPOSIBISIETCA B CHIUPAIBHON CTPYKTYpPE AlIE€p aTOMOB, pa3Mepbl
koropeix YMEHBHIAIOTCSA no mepe TOro, Kak yCIOXKHSIETCS CTPYKTypa sipa aroma. IDTOT
KXYIIMNACA TapaJiokC HAXOOUT OOBSCHEHHE: YeM CIOXKHEE SApo, TeM Oojblle B HEM BHUTKOB
cnMpajid, TeM OOoJjbllle CHIa CKaTUs 3THUX BUTKOB (MO 3akoHy cuibl Ammnepa). Tem caMmbiM
CIMPAJIbHBIA  XOA BPEMEHU CIYKUT OCHOBOM (OpPMHUPOBAaHUS CIUPATBHOM CTPYKTYPHI
MIPOCTPAHCTBA, KaK BCETO KOCMOCA, TAaK M €r0 JIOKATbHBIX BEIIECTBEHHBIX (OPM.

6. [loHsiTHE O CTAHZAPTAX YACTOTHI KOJIeOaHUIT MPOCTPAHCTBA M BpeMeHH

CranaapTromM 4acTOThl KoJeOaHMI Ha3bIBae€TCSl YCTPOMCTBO, IpeIHa3HAYEHHOE JUIs
BOCIIPOM3BEJICHUSI M XpAHEHUs €IUHUIBI 4acToThl — repua. llog BocnmpousBeneHneM
(BOCTIPOM3BOIMMOCTHI0) TIOHUMAIOT TOYHOCTB, C KOTOPOI OyIeT MOoIy4aThesi OJTHA M Ta YK€ 4acTOTa
KoJIeOaHUH TPU Ka)KJOM BKJIIOUYEHUH JAHHOTO CTaHJapTa (reHeparopa CUTHaJOB) WJIN CTaHAAPTOB
Opu mepexojne OT oOpasua K o0paslly JaHHOro Tuna. XPaHeHWeM 4YacToThl (épemenu u
npocmpancmea) Ha3bpIBAIOT COBOKYITHOCTh CPE/ICTB U JICHCTBUI, 00€CTIEUNBAIOIINX BO3MOKHOCTD
MOJTyYCHUsI 3HAYCHUS YacTOTHI KojiebaHuii B 1110001 MoMeHT. CTaHIapThl YacTOTHI U BPEMEHHU
ABJIAIOTCS 00pPa3sLOBBIMH MEpPaMH U 10 METPOJIOIMYECKON HEpapXuM 3aHUMAalT BTOPOE MECTO
II0CJIE TIEPBUYHOIO 3TAJIOHA, KOTOPBIM SIBJISETCS CKOPOCTH BpallleHUs 3€MJIM BOKPYI CBOEH OCH.
Cmanoapmer wacmomsl u épemeru UCNOJb3YIOTCA B KauyecTBe pado4MX 3TAJOHOB U 3TaJIOHOB-
KOIUH B METPOJIOTUYECKUX U3MEPEHUSIX.

EctecTBeHHBIM a0COJIIOTHBIM 3TAJIOHOM BpPEeMEHH, 10 KOTOPOMY HACTPAHBAKTCS BCe
reHepaTopbl 4acToT, ABJISACTCH nepuoa odpamenus 3emMan BOKpPYr ocu. CekyHna, OCHOBaHHas
Ha JTOM OJTaJloOHe, NMpHHUMaercs paBHOW 1/86400 cpenHUX COJTHEYHBIX CYTOK Ha MepuaHaHe
I'punBrya. Bpewms, ocHOBaHHO€ Ha acCTPOHOMMYECKUX HAOMIOJEHUSAX KaKyIIErocs JBHKEHUS
CBETHJI IT0 HEOOCBO/TY, HA3bIBAETCSI BCEMUPHBIM BPEMEHEM.

J1o 50-X T0/10B TEKYIEro CTOJIETUS B KAUECTBE MEP YaCTOTHI UCIIOJIb30BAINCH T€HEPATOPHI C
KBapleBOM crTaOmnM3anuei, Tak Ha3blBaeMble KBapleBble 4Yachl. CTaHmapThl YacTOTHI
paavoauana3oHa IO NPUHLUIY JIEHCTBUS OBIBAIOT K6apyesvble W KBaHTOBbIe. KBapil HmHMpOKO
UCIOJIb3YeTCsl B CTAOMJIM3AallMM YacTOThl PAJUOTEXHHUUYECKUX YCTPOWCTB — KoJeOaTelnbHbIX
KOHTYpPOB. BO3MOKHO, 4TO 110 3TOH K€ PUYNHE MHOTHE MUHEPAIIBI UMEIOT B CBOEM COCTABE KBapII.

B HacTosiee Bpems B KauecTBE paboO4ero BelIecTBA B KBAHTOBBIX IeHepaTopax
MCIOJIB3YIOT LE3Ui, pyOUIuii M BOJIOPO/, MO3TOMY KBAHTOBBIE CTaHAAPThl YacTOThl Ha3bIBAIOT
COOTBETCTBEHHO I11€3UEBBIMU, PYOUIUEBBIMU U BOJOPOIHBIMHU. B KkadecTBe 3TajmoHa BpeMeHU B |
CEKYHIly MEXIYHApOAHBIMU COIVIALIEHWSIMM TPUHAT MHTEpPBAI BPEMEHM, 3a KOTOPBIH
npoucxomut 9 192 631 770 neprnonoB M3ITy4eHUs,, COOTBETCTBYIOLIETO MEPEXOAY MEXKIY IABYMs

CBEPXTOHKHUMHU YPOBHSIMA OCHOBHOTO COCTOSIHHS atoma 1e3us-133. Pe3oHaHCHass 4acToTa Ie3usi-
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133 paena 9 192 631 770 I'u, pe3onancHas yactora pyouaus-87 cocrapiser 6 834 682 608 I'n, y
aTOMapHOTO BOAOPOJAA pE30HAHCHAsl yacToTa camasi ctabmibHas u cocrasiuser 1 420 405 751,6
['1. DT 9acTOTHI ONPENENsA0TCS AaTOMHBIMH ITOCTOSTHHBIMU BEIIIECTBA U MIOTOMY XapaKTEPU3YIOTCS
BBICOKOW CTa0MJIBHOCTBIO, BOCIPOM3BOJUMOCTBIO M TOYHOCTHbIO. Bce OHU SBISIIOTCS ATallOHAMH
BpeMeHH B 1 cekyHay. CaMbIMH TOYHBIMH SIBIISIFOTCS CTaHIAPTHl 4YacTOThl HA OCHOBE aTOMOB
BoJopoAa. B mpupome cemb TUIOB aTOMOB Bojopoja (Mo yuciay 7 1BeToB crekrpa Caeta)
SIBIITFOTCSL TEM KaMEPTOHOM, HWH(POPMAIMOHHBIMH MAaTPHUIIAMU, TI0O KOTOPHIM HACTPAMBAIOTCSI BCE
aToMapHble (OpMBbI BellecTBa. ATOM BOJOpPOJA SBISETCS H3HAYAIBHBIM aTOMOM BpPEMEHU U
aTOMOM TMPOCTPAHCTBA, MOCKOJIbKY MMEHHO BOJIOPOJ B Mape C HEUTPOHOM (IEHTepuil) JIEKHUT B
OCHOBE ()OPMHUPOBAHUS BCEX (OPM BEIIECTBA.

KBaHTOBBIMM CTaHIApPTAMH YaCTOTHI SBJISIFOTCS TAKUE YCTPOMUCTBA, B KOTOPBIX ISl TOUHOTO
M3MEpEHUs 4YacTOThl KOJIeOaHUI U I TeHEepUpPOBaHMsI KoeOaHUil ¢ BecbMa CTaOMIIbHON 4acTOTOU
UCIOJIb3YIOTCS KBAHTOBBIE MEPEXOJbl aTOMOB M3 OJHOTO SHEPreTUYECKOe COCTOSIHHS B JIPYTOE.
KBanTOBBIE CTaHAAPTHI YACTOTHI MPUHATO Pa3AEATh HA JIBAa KJlacca — aKTHUBHBIC U MacCUBHbIE. B
AKTUBHBIX T€HEPATOPAaX KBAHTOBBIE MEPEXOJIbI ATOMOB M MOJIEKYJI HEMOCPEICTBEHHO MPUBOIAT K
M3JIYYCHUIO UMHU DJIEKTPOMArHUTHBIX BOJIH, YAaCTOTa KOTOPBIX CIYKUT CTaHAAPTOM WIIA OTIOPHOM
yacToTol. Takue mpubOphl HA3BIBAIOTCS TAaK)Ke KBAHTOBBIMU M€HEpATOpaAMU, HAPUMED, TEHEPATOP
CBETa - Jlazep. B MacCHMBHBIX KBAaHTOBBIX CTaHJApTax YacTOThl H3MepsieMas 4acToTa KojeOaHui
BHEIIHEr0 T'eHepaTopa CPaBHUBAETCS C YaCTOTOW KOJeOaHWH, COOTBETCTBYIOIIUX ONPEAEIEHHOMY
KBaHTOBOMY II€PEX0/1y BBIOPAHHBIX aTOMOB, TO €CTh C YACTOTOW OTAENBbHON CIIEKTPAIIbHOM JINHUY.

KBaHTOBBII CTaHIApT YacTOTHl OMNTHUYECKOIO JHMAra30Ha MPEACTaBISIOT cOOO0M a3epsl, B
KOTOPBIX MPUHSATHI CIICUATBHBIE MEPBI ISl CTAOUTU3AIMU YaCTOThl UX U3JIYUEHUS; 10 CPAaBHEHHUIO
C KBaHTOBBIMHU CTaHJapTaMU YacTOThl paJMOAMara3oHa MUMEIT BaKHbIE MpeuMyllecTBa: Oosee
BBICOKYIO CTaOMJIbHOCTb YaCTOTHI, BOBMOXHOCTh CO3/1aHUsl B OAHOM NPUOOpE ITAJIOHOB YaCTOTHI
(To ecTb BpeMeHHM) U ANUHBI (MHTephepoMeTpHUeCKue U3MEpEeHHs JUIMHBI BOJHBI). OCHOBHBIM
AJIEMEHTOM ONTHYECKOrO CTaHJapTa 4YacTOThl  SBISETCS Ta30BbIH Jlazep, paboTarouuii B
cnenraibHoM pexkume. [loatomy B peanbHbix ycnoBusx 3eman Cer ConHua sABiseTcs
nmporpaMMoil  moctpoeHust (opm BemectBa Ha (OHE CTAalMOHApHOW (OTOHHOW  Cpesb
MEXKIIJIAHETHOTO TTOJIS.

[Tpu ormeHKe CBeNEHUI 0 HECTAOWMIBLHOCTH YACTOTHI CMAHOAPMA 4acmomul HaJ0 UMETHh B
BUJY, YTO JUIsl JIOCTOBEPHBIX M3MEPEHHH CTaOMIBHOCTH C OLIEHKOW JOBEPUTEIHHOIO HHTEpBasa
JOJDKEH OBITh MCIOJB30BaH B KAYECTBE DTAIOHHOTO UCTOYHUK KoseOanuii Ha 1 — 2 mopsiaka Oosee

CTaGHHLHLIﬁ, 4cM HBMepHGMbIﬁ, YTO HCBO3MOXHO [JIsI HOPCACIBbHO CTaOMIBLHBIX HCTOYHHKOB.
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[ToaTomy cBepxmalible HECTAOMIBHOCTH YaCTOTHI U3MEPSIOT 10 OMEHHSIM KOJIeOaHUN He3aBUCUMBIX
1 OJIMHAKOBBIX 110 KOHCTPYKLUU T'€HEPATOPOB, HAXOSAIIMXCS B OJJMHAKOBBIX BHEIIHUX YCIOBUSIX.

Bce arombl XMMHUYECKHX 3JIEMEHTOB C YIOBOJBCTBUEM IPHOOPETAIOT aTOMbI BOJOpOJA B
YCIIOBUSIX CO3/IaHUsl MOJICKYJISIPHBIX CUCTeM. BomopoaHble reHepaTtopbl - Ma3epbl 00eCIeurnBaOT
HauOOJIBIIIYIO JOJTOBPEMEHHYIO CTAOMIIBHOCTh YaCTOTBl — JI0 10'15/roz[, 1I€3UEBbIC CTAHIAPTHI —
10 5 -10"%/rox, py6umuessie 10 +5 - 10%/rox, kBapuessie — 1o 5 - 10 %rop.

[Tpuniun paboThl 1E3MEBOTO W PYOHIMEBOrO CTAaHAAPTOB YACTOTHI 3aKJIIOYAeTCs B
PE30HAaHCHOM  MOIVIOIIEHMH  3JEKTPOMArHUTHBIX BOJIH CBEPXBBICOKMX  4YacTOT B JIy4e
aTOMOB 11€3Us WM PyOUAMsI COOTBETCTBEHHO.

[Ipunnun paboTel 68000pOOHO20 cmanOapma 3aKI0YaeTCs B BO30YKIEHHH JIy4OM
(IrydkoM) aTOMOB BOJIOPO/Ia HE3aTyXalOIIUX KojdeOaHuii B 00bEMHOM pe30HATOpe, COOCTBEHHAs
4acTOTa KOTOPOrO paBHA YacTOTE IIEPEX0/Ja MEXJIy HHEPreTUYEeCKMMH YpPOBHSMH AaTOMOB
Bozopoaa. Takum 0O6pa3oM, 11e3UeBbIi U pyOUTUEBBIM CTaHIAPTHI YaCTOTHI SBJISIOTCS TACCUBHBIMU,
OHU TIOTJIOMIAIOT U3ITyYSHHS, @ BOAOPOAHBIN — aKTUBHBIM, OH BO30YKIaeT KOJIeOaHMs.

AKTHBHBIM KBAaHTOBBIM CTAHJIAPTOM YacCTOThl HA3bIBAETCSl TaKOM CTaHIapT, B KOTOPOM B
KAuecTBE ONOPHOM HCHOJB3YETCSl Yacmoma U3nyueHus 31eKmpoMacHUMHbIX 60J1H OJHOTO U3
SHEPreTHYECKUX IEepexXoJ0B AaTOMOB; B AaKTHBHOM CTaHJapTe B KadecTBe CTabuiuzaropa
UCIIOJIb3YETCSl KBAHTOBBIM TreHeparop. Iloaromy arom Bomopoaa SBISETCS TEM KaMEPTOHOM, IO
KOTOPOMY HacTpauBaIOTCs PE30HAHCHBIE CUCTEMBI BCEX JIPYTUX aTOMOB.

ITaccuBHBIM KBaHTOBBIM CTAaHJIAPTOM YacTOThI Ha3bIBA€TCS TaKOM CTaHIApT, B KOTOPOM B
KaueCTBE OINOPHOM MCHOJB3YETCA YACmoma NO2N0WeHUsl IJIeKMPOMACHUMHBIX 60JH OJIHOTO W3
HHEpPreTUYECKUX IEpPexoJ0B aTOMOB; B IACCHBHOM CTaHJIapTe B KauecTBe cTaOmiM3aropa
HCIIONIB3YETCS KBAaHTOBBIM JUCKPUMHHATOP. JIUCKPUMHHATOP - YCTPOMCTBO, B KOTOPOM
MIPOU3BOJIUTCSl CPAaBHEHHE OJHOIO M3 MapaMeTpOB — YacTOThl, (a3bl, aMIUIUTYAbl CUTHalIa — C
aHAJIOTUYHBIM [TaPAMETPOM CTaHAAPTHOTO CUTHAJIA, 3TAJIOHA.

[ToBTOPHM, YTO COBPEMEHHBIM JTAJOHOM M3MEPEHUS BPEMEHHU CIIy’KaT aTOMHBIE YacChl,
UCTOJB3YIOUINE MPUPOJHYI0 YacCTOTy COOCTBEHHBIX HE3aTYXaloLIMX KOJICOAHWH TeX MM HHBIX
aToMoB. Takue yachl CIOCOOHBI MU3MEPATH UHTEPBAJIbl BPEMEHH C TOYHOCTHIO 10'1ece1<yH)151. Ho B
COTHSIX JIAOOpAaTOPHil MUPA OJTHU U T€ K€ aTOMHBIE Yachl moka3eiBatoT PA3SHOE Bpems, mockomabky
OJHM M T€ K€ aTOMBbI BeIyT ce0s MOo-pasHOMY B Pa3HBIX KIMMAaTHYECKHX YCIOBHAX, B pa3HOM
NIEKTPOMAarHUTHOM  cpefe. MeTpoJorn4eckoi  OCHOBOM  €CTECTBEHHBIX HAayK  SIBIISIETCS
yHHUBEpcajbHasi MIKajda BPEMEHM M BbBICOKAash TOYHOCTb HW3MEPEHMs] HHTEPBAJIOB BPEMEHH.

CoBpeMeHHOe aTOMHOE Bpemsi Oep€rcsi Kak ycpeaH€éHHOe Tokazanue Oomee uem 200
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MHIUBUAYAIbHBIX aTOMHBIX 4acoB B 50 ynabopatopusx mupa. Cam (akT, yTo yactora KojeOaHui
OJIHUX U T€X BUJIOB aTOMOB pa3Hasl B pa3HbIX MeCTaxX 3€MJIU, IOKAa3bIBAET HATMUNE BHYTPHU KaXKJ10T0
aToMa CTPYKTYpbl IaMsTH, 00ECIIEUHBAIOIICH MPHUCIIOCOOICHNE KUTh B Pa3HBIX YCIOBHiIX. Kpome
TOTO, ATOT (aKT TOBOPUT O TOM, UYTO KaXAbIH aToM — 3TO XKHUBas KojebareiabHas CUCTEMA,
UHOUBUOYATILHOE NPOCMPAHCMB0 KOJICOAHUH.

Ilo curnanam ycpeIHEHHOM LIKaJIbI BDEMEHM PACCUUTHIBAETCs MIKaa «KoopauHamoHHOro
BCEMHUPHOTO BpeMeHn». OTHOBPEMEHHO PACCUUTHIBACTCS a0COIOTHAS HIKaNa «3€MHOTO BPEMEHM
KaK ecmecmeeHHblll 2MaloH epeMeHu COTIACHO HaOJIOJCHUAM 3a 3BE3aMU IMPHU ONpeAenEHHON
CKOPOCTH BpalleHusi 3eMin BOKpYr cBoeil ocu. Co3gaHHasi TakuM 0Opa3oM OJIHOPOJAHAS IIKaja
BPEMEHH, TOXKIECTBEHHAass HCTUHHOMY MaTEMaTU4YeCKOMY BpeMeHH 10 HplOTOHy, HuYero He
TOBOPUT O (PU3NYECKOM XOJIe BPEMEHH, U HE CIIOCOOHA OTBETUTH Ha BOIMPOC, YTO MPOUCXOAMIIO B
MPOLUIOM, YTO CTaJl0 NPUYUHOW COOBITUH HACTOSALIETO BPEMEHM, YEero CcJieayeT OXKUAaTh B
oyayuiem? K kakoli KOHEUHOH 11eNn BeET BpeMs, U, UTO, COOCTBEHHO TOBOPS, IPEACTaBIISIET OO0t
BPEMS? CoBpemeHHass METOIMKA MPUMEHEHHUS KBAHTOBBIX T'€HEPATOPOB CTAaHIApPTOB BPEMEHHU
II03BOJISIET TOJBKO M3MEPATh KYCOUKM WM HHTEpBajbl BPEMEHU. BBIXOJ W3 JaHHOIO TYyIHUKa
npencrasneans o BPEMEHMU o6o3HavueH COBEpUICHHO OTYETIMBO PUTMOM KoJieOaHU mpu
B3aMMO/ICHICTBUH BEIIECTBA C U3IYYCHHUSIMH, YTO CIOCOOCTBYET MOHUMAHHIO X0/1a YBOJIIOLIMOHHOTO
npouecca B0 BeeneHHOM.

Tem He MeHee, COBPEMEHHAsI TEXHOJIOTUSI U3TOTOBJICHHS TE€HEPATOPOB BPEMEHHU IO3BOJISAET
MOHSTh, YTO M3HAUYAIbHO BPEMs CBS3aHO C YAacCTOTOW COOCTBEHHBIX HE3aTyXaloluX KoseOaHui
MH(GOPMALIMOHHBIX MaTpPUIl HAa OCHOBE aTOMOB BOJOpoJia (CeMH THUIIOB M JABYX HampaBJieHUN
BpaueHus). Ha ux ocHoBe chopMUpPOBAINCH U MOCTOSIHHO (YOPMUPYIOTCA, I/I€ 3TO HEOOXOIUMO,
BCE OCTAJIbHbIE aTOMbI XUMHUYECKUX 3JIEMEHTOB, BKJIIOYasi aTOMbI pyOUIUs U 11€3Us], UCIIOIb3yEeMbIe
B aHAJIOTMYHBIX F€HEpPATOpax BPEMEHH.

CrpykTypHas eIMHHUIa U30TOIa BOJIOpoia — JieiiTepuii (BOZOPOA IUIIOC HEUTPOH) — BXOAUT
Ha MpaBax JUMos (AHTEHHBI I paOOoThl C U3TyYECHUSIMU) B COCTaB KaXXJI0TO Apa aToMa B Pa3HOM
COOTHOIIEHUH, YTO MTPUAAET KAYECTBEHHBIE CBOMCTBA KaXKIOMYy aTOMY. DTO 03HA4YaEeT, YTO HCTOKOM
BPEMEHH BCeX COOBITHI B MPOIJIOM JOJKHBI ObITh HEKHE COOBITHS HAa aTOMApHOM YpOBHE, U, B
IIEPBYIO OYEPEb, HA YPOBHE aTOMOB BO0pOJa. IMEHHO aTOM BOIOPOJa ABJISIETCS CaAMbIM TOYHBIM
M CaMbIM aKTHBHBIM KBAaHTOBBIM I'€HEPATOPOM YacTOTHI KOJIeOaHUN M BpeMeHH. Bes sBomronus
KHU3HU BO BceneHHOHN Hauanach ¢ MOMEHTa MOPOXKIACHHSI CEMH THUIOB (IO YUCIY I[BETOB CIIEKTpa
Cgera) aTOMOB BOJIOpOAAa HEUTpOHAMH, KOTOpbIE SBISAIOTCS DJIEMEHTaMH OOILIeH CTPYKTypbl

TeHeTUYECKOW mamsTu 1LeHTpa (sapa) Bceenennoil. Tak Bomopoj cTal TeM KaMEpPTOHOM, IO
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KOTOPOMY HAacTpauBalOT CBOM TFapMOHMKH Bce (DOpPMBI BElIECTBA, TBOPUMBIE COIVIACHO MPOLECCY
MbIIUIEHHs] TBOPSIILIEro NPUHIIKIIA.

BriBoa

HeBeposiTHbIE TPYAHOCTH € TOJIKOBAHMEM IIOHATUS IPOCTPAHCTBA-BPEMEHU BBI3BaHBI
YCTapeBIIUM MHPOBO33PEHHEM Ha OCHOBE OONbIIOro B3pbiBa. AOCOIIOTHO  peabHOe
IIPEACTABJIICHUE IIPOCTPAHCTBA-BPEMEHM HAET AIEKTPOMATHUTHAS IIPUPOJA BCEX IPOLECCOB B
KOCMOCE, KOTOpas XOpOIIO COINIacyeTcss C MUpoBO33peHueM Ilmarona, HaciemoBaHHOroO OT
npenpiayiierd nuBminsanuu. [IpoBeneHHoe uccienOBaHWE MOHATHM IPOCTPAHCTBA M BPEMEHU
MO3BOJISIET OOBEIUHUTH COBPEMEHHBbIE HAayKH (IUCKPETHOCTH) B €IMHOE HAyYHOE HAaIpaBIICHHE
(KOHTHHYaJIbHOE) — HaYKy O HBOM IIPOLIECCE, OCHOBAHHOI'O0 Ha €JMHOM YHUBEPCAJIbHOM 3aKOHE
KOCMOCAa — 3aKOHE COXPAHEHUS )KU3HHU B PUTME €€ BOCIIPOM3BOCTBA.

CIIomHOCTh U AUCKPETHOCTD SABIIAIOTCS YHUBEPCAIbHBIM CBOMCTBOM M€HETHUECKOM MAMSATH
Y PE30HAHCHOI'O B3aMMOJICHCTBHS, CBOMCTBOM AJIEKTPOMAarHUTHOW BOJIHBI, CBOMCTBOM MBIIIJICHNUS,
CBOWCTBOM NPOCTPAHCTBA M CBOMCTBOM BpPEMEHH, WJIM B OOIIEM CIy4ae — CBOHCTBOM JIFOOOMU
YYBCTBUTEJIBHOW CHCTEMBI KaK LEJIOCTHOCTH, COCTOSIEH U3 JUCKPETHBIX MHIUBUAYAIBHO KUBBIX
aneMeHTOB. TpeGoBaHue enWHCTBa U3MEpeHHH Ha Bcex YypoBHax wuepapxuu METPUKU
YIIOBJIETBOPSIETCS UCIIOJIB30BAHUEM OJHMX U TEX K€ DJIEKTPOMArHUTHBIX BOJIH U OJTHUX U T€X XK€ II0
CTPYKTYPHOMY CTPOCHMIO aTOMOB KaK 3JIEMEHTOB CUCTEMBI.

JIBa Hawana — MarnutHoe M DJEKTpUUECKOE, MPUCYILHE SIPYy TEHETUYECKOM mNamsTH
BceneHnHoil 1 KOCMUYECKOMY MPOCTPAHCTBY, 3aIIOJHEHHOTO ()OTOHHOM cpelloi, JiexaT B OCHOBE
ABOJIIOLIMH CBOMCTB BPEMEHHU U IPOCTPAHCTBA.
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