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YHUBEPCAJIBHBIA HOOC®EPHBIN LT-SI3BIK J1JIS1 TOYHOT' O
OIIMCAHMSI KAUECTB TEHOMA 1 OBIIIUX 3AKOHOB )K3HHU B
EIMHON MHOTI'OMEPHOM NPOCTPAHCTBEHHO-BPEMEHHON
CUCTEME KOOPJIUHAT BCEJIEHHOM

BonpmakoB bopuc EBrenpeBmd, MOKTOp TEXHHYECKHX HayK, mpodeccop, akagemuk PAEH, 3aBemyrommii xadenpoit
ycroitunBoro wHHOBammoHHOro passutus [BOY BO MO «VYauBepcurer «/lyOHa», cO-pyKOBOAWTEIH
MexayHapo HOH Hay4HOM HmIKoJB! ycToHunBOro pa3zsutus um. ILI. Ky3nerona

AHHOTANUA

Cmumynom Ons nanucanusi 0aHHOU pabomwvl nocaydicuia cmamvs axademuka H.B. Ilempoea «Ilpocmpancmeo u
Bpema: anekmpomacnumuas npupooa npoucxodcoenusy, Komopyro a noayuun 15 aszycma 2017 2. u noo
sneyamienuem om KOmopou noo20moguil c8oio Kpamkyio pegaexcuio. Mou xommenmapus 6y0ym cocmosimos u3 08yx
uyacmet. B nepeoii uacmu s 0aio OmKauK Ha HeKOMopbie Kulouesble GblCKA3bI8aHUs agmopa. Bo emopoii uacmu s xouy
noKazamo, 4mo 8ce YHOAMEHMANbHble NOHAMUA U, 8 MOM YUCTE, CEAZAHHbIE C IIEKMPOMASHUMHBIMYU AGIEHUAMU,
nexcawumu 6 ocnoge pabomuvl H.B. Ilempoea, nodoaiomcs ebipasicenuto Ha eOuHOM HOOCGHEPHOM NPOCMPAHCIMEEHHO-
epemennom LT-a3vike. Imomy A3bIKy U NOCEAUEHA HACMOAWAS, CINAMbSL.

KJIFOUYEBBIE CJIOBA: ynuBepcanbHblii HoocdepHblii L T-s3b1k, MHOrOMepHasi MPOCTPAHCTBEHHO-BPEMEHHAsI CUCTEMA
KOOp/MHAT, TeHOM BceneHHOM, reHeTHyecKast amMsTh, SHEProMH(GOPMAIOHHBIE TOTOKH, JJICKTPOMaHUTHBIE KOJIeOaHMs,
3aKOH COXPAHEHMS pUTMOLIMKINYECKOTO pa3BUTUs JKu3HMU.

UNIVERSAL NOOSPHERIC LT-LANGUAGE FOR EXACT DESCRIPTION OF
THE QUALITIES OF THE GENOM AND GENERAL LAWS OF LIFE IN A
UNIFIED MULTIDIMENSIONAL SPATIOTEMPORAL COORDINATE
SYSTEM OF THE UNIVERSE

Bolshakov Boris Evgenievich, Doctor of Technical Sciences, professor, full member of RANS, head of Sustainable
Innovative Development Department of “Dubna” University, co-head of International Scientific School of Sustainable
Development n.a. P.G. Kuznetsov

Abstract

The incentive for writing this work was the article of academician N.V. Petrov “Electromagnetic nature of origin of
space and time ” which | received on August 15, 2017 and under the impression of which | prepared my brief reflection.
My comments will consist of two parts. In the first part | give a response to some key statements of the author. In the
second part |1 want to show that all the fundamental concepts, including those related to the electromagnetic
phenomena underlying the work of N.V. Petrov, can be expressed in a unified noospheric spatiotemporal LT-language.
This article is devoted to this language.

KEYWORDS: universal noospheric LT-language, multidimensional spatiotemporal coordinate system, genome of
Universe, genetic memory, energy-information flows, electromagnetic oscillations, law of conservation of
rhythmocyclic development of life.

Yacts 1. KommenTapun

H.B. IlerpoB numer: «Bpems u npocmpancmeo céa3ambl C OBUICEHUEM U NpOYeccamu
npeepawjenus U UMeHeHUs @QUIUYECKOU peanbHOCMU CO2NACHO 3aKOHAM NeKMPOMASHUMHbIX
konebanuul. Ilockonbky 6ce ¢hopmbl eewjecmea U UZIYUEHUL UMEIOM  JIEKMPOMASHUMHOE
NPOUCX0dICOeHUe U NOMOMY ABNIAIOMCS KOJIeOAMENbHLIMU CUCEMAMU, MO CO8PEeMEHHbLE NPOOTIeMbl

Bpemenu u [Ipocmpancmea pewiaiomesi 00801bHO NPOCMOY.
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S cornmacen, uto npobiiema Bpemenu — IlpoctpanctBa (a He Bpemenu u IlpoctpancTBa)

pemacTCsa AOBOJBHO IIPOCTO, €CJIIM OCO3HaThb, YTO BCE ¢dopMbI _BelmecTBa M M3JYUYEHHI, BCe

Ko0Jie0aTeJbHbIe CHCTEeMbl, BCe 3JEKTPOMATHUTHLIE SIBJEHHSI HE MOIYT CYIIECTBOBATH BHE H

0e3 IlpocrpancTBa — Bpemenu. He cymectByeT mnpumepa, KOTOpBI ompoBepraix Obl 3TO

YTBEp)KICHHE.

OpnHako, 371ech cieayeT 0co00 OTMETHTh, YTO JIEJI0 COBCEM HE B TOM, YTO NEPBUYHO U YTO
BTOPUYHO. 371eCh OYEHb BAXKHO MOHSATH, 324eM M KaK OCYILECTBIsIETCS B3auMoeiicteue Bpemenn —
[IpocTpaHcTBa ¢ 37IEKTPOMArHUTHBIMU KOJI€OaHUAMU?

Kak paszHoponubie (popMbl ABMKEHHs BEIIECTBA M W3IYYCHUH, pa3IM4HbIe OecTelecHbIe
(dbopmBbl IBIKEHHN (B TOM YHCIE W 3JCKTPOMAarHUTHBIX) B3auMOIEHCTBYIOT ¢ IIpoctpanctBom —
Bpemenem?

[TonobHo TOMy, KaKk MaTepus He CYLIECTBYET 0€3 CO3HAHUS, CO3HAHUE HE CYIIECTBYeT 0e3
Marepuu. [Tomobno stomy IIpocTpancTBo — Bpemst (0e3 KOTOPOro u BHE KOTOPOTO HE CYIIECTBYET
MaTepusi W CO3HAaHHWE) HE CYIIECTBYeT 03 DSJIeKTPOMArHUTHBIX KOJIeOaHWH, paBHO KaK U
AJIEKTPOMarHUTHBIEC KojeOaHus He cyliecTBYIOT BHE U Oe3 [IpocTpancTBa — Bpemenu.

Ho kak cooTHOcsATCS MeXIy coOOi MM KaK B3aMMOACHCTBYIOT HjeanbHOE (abcTpakTHOE)
MIPOCTPAHCTBO-BPEMSI U PEATbHBIC AIIEKTPOMArHUTHBIE KOJIeOaHMSI.

H.B. IlerpoB mmmer: «Ha npomsadxicenuu 6eKo8 peuwaiiuct, 4Ydacmuvle 60Npochl O
NPOUCXONHCOCHUU NOHAMUSL NPOCMPAHCINGA U BPEMEHU, d MAKJCce UpPe3sblualiHo mpyOoHble 3a0aUl,
ceA3aHHble ¢ 000CHOBAHUEM UX OMOENbHBIX C80UCmS. [na peutenuss npodiemvl HeodX0oumMa HO8aAs
MOYKA 3PEHUsL HA MUP KOCMOCA, 8 KOMOPOM Mbl HCU8EM. JI10b0ot yuacmok npocmpancmea Kocmoca
U Kaxcoas eewecmeeHHas 68 Hem opma  AGNAIMCA  OUCKPeMHbIMU  YaACMAMU  00ue2o
anekmpomacuumuozo nois. C smux nozuyui [IPOCTPAHCTBO u BPEMA oopemaiom peanvhoie
uepmul u peanvHvle CEOIICMEA).

JIpyTMMHU CJI0BAMH peajbHbIM MPOSIBJIEHHEM HAeaJbHOT0 MPOCTPAHCTBA — BPEeMEHH
SIBJIsieTCS  DJIEKTPOMArHuTHoe moJje. S cuuTaiw, 4YTO IIpocTtpanctBo — Bpems -—
JIeKTPOMArHeTH3M — eJUHAs MHOroMepHasi cucteMa. O4YeHb Ba’KHO ee ONMCATH HA TOYHOM
si3bIKe — eAMHOM /1JIs1 BceX YpoBHe# BcesieHHoi.

H.B.IletpoB crnpaBeanmuBo mumieT: «/Ipedvloyuue mpyoHocmu U HeCMblKOBKU BO3HUKAIU
om moz2o, 4mo meopemuyeckas QuuKa, He paccMampueds JHCUevle NpoYeccwvl, NulMaidcy U
nblMaemcsi NOHbIHe NPUCNOCOOUMb 2e0MeMPUI0 PU3UYECKo20 BpeMeHU U NPOCMPAHCMBA K HCUBLIM
cucmemam. Knou x nomumanuio oarom 3akomvi Kolebanuil u ynusepcanvhwviil 3akon Kocmoca —

3aKOH coxpanerusi ZKuzHuy.
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3nech s xoTen Obl 00paTUTh BHUMAHKUE HA TO, YTO JUIS TIOCTIDKEHUs 0011ero 3akoHa JKu3zHu
U YMEHHUS €ro IPaBWIbHO NPUMEHUThH B MPAKTUYECKOM JESITEIIBHOCTU ONMMCAHUSA 3TOr0 3aKOHA Ha
MHTYUTHUBHOM (CJIOBECHOM) SI3BIKE SIBHO HE JOCTAaTOYHO. TpedyeTrcss TOUHbIA HAyYHBIN S3bIK.

Yacrs I1. YHuBepcanbHbIH HOOC(EPHBIN NPOCTPAHCTBEHHO-BPEMEHHOM

LT-a3bik

Wnes takoro s3wika mpuHamiexkuT B.M.Bepnaackomy. On mucan: «McxooHnoti ocHosol
MOYHO20 HAYYHO20 3HAHUA Aenaemcs A3k [Ipocmpancmea — Bpemenu. Bwipasume paziuunvie
Gopmbl 08udiCEHUsL — DMO BbLIPA3UMb UX HA YHUBepcalbHOM sa3vike IIpocmpancmea — Bpemenu.
Bpems ne monvko neomoenumo om [lpocmpancmea, a asnsemcs kak 6vl OpyeUM e20 8blpadfCeHUeM.
Bpemsa 3anonneno cobvimuamu cmonw dce peanvho, kax llpocmpancmeo 3anonneno mamepuetl u
anepauet. Mol uzyuaem ne I[lpocmpancmeo u Bpems, a [Ipocmpancmeo — Bpemsy.

W3 cka3aHHOro cjexyeT, 4TO TOYHBIA HAy4YHBIH S3bIK JOJDKEH OBITH IPOCTPAHCTBEHHO-
BPEMEHHBIM, KOTOpbIH B MeEXIyHapOAHOM HAyYHOM IIKOJIE YCTOMYMBOTO pa3BUTUA HM.
IL.T".Ky3nenoBa Ha3siBaeTcs HoochepHbiid LT-s3bIk.

Hoocdepnsiit LT-43b1k — 3T0 MHOrOMEpHBIN POCTPAHCTBEHHO-BPEMEHHOM SI3bIK, KOTOPBII
CIIMBAa€T BOEAWHO 3aKOHbl pAa3HbIX HAy4YHbIX [apagurM, YyCTAHABIMBAET CBSI3b MEXIY
€CTECTBEHHBIMHU, COLMAIbHBIMM M JyXOBHBIMU KaueCTBAMU W MEpaMU M, UCHOJIb3ysd EnuHBIN,
JOCTYITHBIN 4Y€JIOBEYECKOMY CO3HAHMIO SI3bIK, JA€T BO3MOXXHOCTh I'€HEPUPOBATH HOBBIE 3HAHUA O
3akoHax cucteMbl «Kocmoc — 3eminst — YenoseuecTBo — YenoBek».

Hoocdepnsiii LT-s3b1k MBI OyzieM HCIIONIB30BaTh B JaHHOU padoTe.

Crpyktypy kadecTB I'enoma Bcenennoii u 3akona JXXusHu Oynem MmpeacTaBisiTh, OMHPAsCh
Ha cucreMy LT-pasmepnocreit b.bpayna — P.O.bapruan — I1.I'.Ky3HenoBa, nmpencTaBistOIIyrO
(dyHIaMeHTallbHYl0 OCHOBY HoocdepHoro LT-sa3pika W pa3BUBaeMyl0 HamMud B Hayke
KOHCTPYMPOBAHUS U IPOSKTUPOBAHUS KOCMUUECKOTO OyAyIIero KocMorianeTapaoi JKu3uu.

IIpexne Bcero, ciuenyer 3aMeTUTh, YTO B IIPOCTPAHCTBEHHO-BPEMEHHOM CUCTEME KOOPAUHAT
.bpayna — P.O.baptunu — I1.I".Ky3nenosa IlpoctpanctBo He cyuiecTByeT 6e3 BpemeHnn paBHO Kak
u Bpems He cymectByeT 6e3 IlpoctpanctBa. [IpoctpanctBo — Bpemsi Hepa3aenbHbI © 00pa3yroT
EINHYIO [LRTS]-CI/ICTeMy KOOpPIWHAT, MPOEKIMEH KOTOPOH B YACTHBIX CHCTEMaxX KOOpJWHAT
SBIIIOTCS. TyXOBHBIC, MHTEIUICKTyalbHbIe M (Qu3nuecKkue (B T.4. IJIEKTPOMATHUTHBIE) CBOWMCTBA
pEAJIbHOTO U MJI€AIbHOIO MUPA HA MUKPO- MaKpo- METaypoBHsX BceneHHoi.

R
[LRT®] — crcTema KOOPMHAT COCTOMT 13 9 HIEMEHTOB, TTOKA3aHHBIX Ha PHCYHKE. |
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Puc 1. [LRT®| cucrema KOOpAWHAT
0. [LOTO] — Hayajgo (IIEHTp, CBEpPTKA) [LRTS] — CHCTEMBI KOOpJWHAT, €€ HCTOK—CTOK,
MOPOXIAIONINA ¥ BOMpAKOIIUA B ce0s BCE IPYrue AJIEMEHTBI CHUCTEMbI, T€HETHYECKas
MaMSTh CHCTEMBI.
Ocb [LRT®] — MHOrOMepHast POCTPAHCTBEHHAS IPOTSHKEHHOCTE (CM™)
Ocb [LRT® ]— MHOroMepHas mpocTpaHCTBeHHast KPHBH3HA (CM ™)
Ocb [L°T® ] — MHOrOMepHast JUINTEIBHOCTh BPEMEHH (CeK")

Ocb [L°T®] — MHOrOMepHasi KpyTH3Ha (KpydeHHe) BpeMeHH (CeK )

o B~ D

Ocsb [LRTS] — MHOT'OMEpPHAas MPOCTPAHCTBEHHAS MPOTKEHHOCTh JIIUTEILHOCTH BPEMEHU
(eM” x cex®)
6. Ocp [LTTS] — MHOTOMEpHasi KPHBH3HA KPYTH3HBI ( KPYJEHHs) BpeMeHH (cM ™™ X cex’®)
7. OCB[LRT'S] — MHOIOMEpPHasi IPOCTPAaHCTBEHHAs MPOTSHKEHHOCTh KPYYEHUSI BPEMEHU (CMR
X cex’)
8. Ocsw [L'RTS] — MHOTOMEPHAs NPOCTPAHCTBEHHAsI KPUBU3HA JUIUTEIIBHOCTH BPEMEHU (CM'R X
CCKS)
B [L*T®]- crcreme KOOpAMHAT MPHHATO MO-Pa3sHOMY OGO3HAYATH CTPYKTYPY KAuecTBa,
KoJmmuecTBa 1 yucia [8,9,10]:
e CrpykTypa KauecTBa oOo3HauyaeTcsi (mo mnpemnoxkenuto Jx. Maxkcsema)
KBaJIPATHBIMH cKOOKamu, Hanpumep, [L°T7]

e CTpyKTypa KoJndecTBa 0003HAYAETCs KPYTIIBIMU CKOOKaMHU, HaIIpUMeD, (em® xcex?)
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00
e Yucno obo3navaercs 6e3 ckodok LT
B [LRTS]— CUCTEME KOOPAMHAT IIPUHATO CUUTATH, YTO:

1. IIpocrpanctBo Ha LT-su3blke — 5TO Kareropus (KayecTBO) ISl OOBEIMHECHHS Iaphl

TOJISIPHBIX TOHSTHH: «MHOrOMEpHAs IPOTSIKCHHOCTh — KpuBH3Ha» ¢ HadanoM B [L°]=1° u
o o +R-0
obnamaromell MpPOHMKAIONIEH CrocoOHOCThI0O BO Bpems. O6o3nagaercss [L™ 1], roe

0710
—oo < R(yenoe uucno) <o, a [T']=1" — enurnuyHOe HaaMmacmTabHOE KayecTBO Bpemenw,

oO0Jraaronye cBOMCTBOM KoyeOaHus.

[TrxTY=[T=1°%

3necs:

1.1.  [LR”XT] — MHOrOMepHas IPOTSHKEHHOCTD ¢ MPOHUKAOIICH CIIOCOGHOCTBHIO BO BPEMs
gepes [LOXTY].

1.2. [L*RXTO] — MHOTOMEpHasi 00paTHas MPOTSHKEHHOCTh WJIM KPUBU3HA C MPOHUKAIOIICH
CIocoBHOCTBIO BO Bpems depe3 [LXTY].

2. Bpems nHa LT-si3bike — 3TO Kareropus (KayecTBO) Ml OOBEAMHEHUS Mapbl MOJSPHBIX

. 07—10
HNOHATHI: «MHOTOMEpHAsl JJIMTEIbHOCTh — KPyTHU3HA (KpydueHue)» ¢ HadaioMm B [T]=1" u

. . +8) 0
oOnanaromieit nmpoHukaroen crocodHocteio B [IpocTpanctBo. O6o3nauaercs [T °L°], rae

—oo < S(yenoe uucno) <oo, a [L0]=1O — eOUHMYHOEe HaJMacuTabHOe KayecTBO
IIpoctpaHncTBa.

31ech:

2.1, [T%LY - MHOTOMEpHasi JUIMTEIbHOCTh  C IPOHUKAIOIMIEH CIIOCOOHOCTHIO B

IIpoctpaHcTBO Yepes [LOXTO].

2.2. [T xL"] - mHoromepras oGpaTHasi JIMTENBHOCTh WIH KPYTH3HA (KPYYCHHE) C

MpOHUKaoIel criocodHocThIO B [IpocTpancTBO uepes [LOXTO].

Asrop (H.B. IlerpoB) mpennaraer 4yBCTBEHHBIH 00pa3 BpEeMEHH, CBS3bIBas KaTETOPHIO
Teopua—TBopuecTBo Cc kareropueil Bpemsi, mokasbIBasi, 4YTO 3TU KaTETOPHH OIHONOPSIIKOBBIE.

MBI pazBuBaeM 3Ty TOUYKY 3peHHs. Bpewms, kak u TBopel He ecTh IBM)KEHHE, HO €CTh €T0
npuunHa. [IpUuMHON BCAKOTO ABMKEHMA sBIseTca mokoi [L°T°]=1 wumm moTok BpeMeHH WM

«UUCTas MBICIBY WIH «00pa3 camoro cebs». [logpoOHee 3TO paccmaTpuBaeTcsl B Hamied padbore
«Oco3HaHne QyHIaMEHTATHbHOH aKCHOMATHKHA €IUHOTO MHOTOMEPHOTO NMPOCTPaHHO—BPEMEHHOTO
mupay» XKypHan YcroifunBoe pa3BuTHE: MPOEKTUPOBaHHEe U ynpasieHue. (Ne3, 2016)

[Tpu 5TOM MBI yTBEpKAaeM, uTo He cymiecTByeT Bpemenu 6e3 [IpocTpaHcTBa, paBHO Kak He
cymectByeT [IpoctpanctBo 6e3 Bpemenu. Bpems—IIpocTpancTBo Hepa3AeabHBI U CYHIECTBYIOT KaK

Enunoe nenoe, kak cyocTaHIus u aTpuOyT.
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Boaee Toro, mul (Beiien 3a B.U. Bepuanckum u ILI. Ky3HenoBsIiM) yTBep:k1aem, 4To
JIy4IIHii cmocod BbIPa3uTh Bee GopMbl Tesl U Bee GopMbI IBUKEHUS PeajIbHOTO U U1€aJTbHOT0
MHPa — 3TO ONMCATh UX HA TOYHOM si3biKe EIMHOr0 MHOroMepHOro BpeMeHH—IIPOCTPAHCTBA.

Ha LT-s3bIke 3anuchIBaloTCs Bce 00MIMe 3aK0HbI [Ipupob.

Kak BbIpa3uth 001umii 3akoH npupoabl Ha LT-sa3bIke

«IlonsiTuemM oO0mIero 3akoHa MPUPOJBI SBJISETCS YTBepkAeHHEe o ToMm? uto LT-pennumna
OCTaeTCs MOCTOSIHHOM, SBJISISICH MHBapUaHTOM onpezenenHoro kinacca cuctem» (ILIN. Ky3neuos).

OO0m1uit 3aKOH MPUPOJIBI [LRTS] = const umMeeT YaCTOTHYIO PUPOY:

[LRT®]= ko + ko[L°T ]t + ko[L°T 2]t + ... = const

3/1ech BCe U3MEHSAETCSI KOJUYECTBEHHO, HO COXPaHAETCs KAYeCTBEHHO. Bcé uzmensemcs u
ocmaemcs HeU3MeHHbIM.

Kaxnplii KOHKpETHBIH 3aKOH MOXKET pacCMaTPHUBATHCS KakK IMPOEKIHWs OOIIEro 3aKkoHa B
JONYCTUMOM CUCTEME KOOPAUHAT.

IHonsiTHe «BCeOOIIMH 3aKOH MPUPOAbI»

BceoOmuit 3aKk0H — 3TO yTBepKIeHHE O TOM, yTo LT-BenmunmHa ocTaeTcsl MOCTOSHHOM,
SBJIASACh MHBAPUAHTOM BCEX OOIIMX 3aKOHOB B OINPEAEIEHHOM KJIAcCe CUCTEM. DTHUM CBOMCTBOM
oOJaacT BEJIMYMHA [LOTO] KaKk MOHaJa, TEHOM HJIA 00pa3 «caMoro ceos»:

[LoTO] = [LRTS*[L R T 51 = 1%

AHanu3 3aKoHa yKasbIBaeT Ha HaJuuue rojorpagpuieckoro 3¢dexra, cocpeoTOUeHHOTO B
[LOTO] UCTOKAa U CTOKAa IOTOKOB BCEX BHJIOB BOJH, KOTOpBIE BBI3bIBAIOT MHOTOYPOBHEBBIE
LUKINYECKHE MPOLIECCHl U OMOPUTMBI B CUCTEME KOCMOC — Ouoc(epa — 4elI0BEYECTBO — YETIOBEK.

3. I'enom Bcenennoii Ha LT-si3bIke CHHOHMMBI: MOHAJa, YHUCTAas MbICIIb, I€HETHYECKHMA

LIEHTp, HAa4ajo, CBepPTKa.
['enom Bcenennoit — 310 Kareropust (KayecTBo) JUIsi OOBEIUHEHMS Mapbl MOJSPHBIX
MNOHATUN: €AMHUYHOTO HAANPUPOJHOro (HaaMmacimrtabHoro) kadectBa IIpocTpancTBa —
Bpemenn. OGosnauaercs: [LT°] = 1°,

4. TpoilictBenHas npupona redoma Bceiennoii Ha LT-si3plke (WM TpOHCTBEHHOCTH

CHHOHUMOB Te€HOMa (MOHAaJ[a, YNCTask MBIC]Th, TEHETUYECKHU IIEHTP, HA4aJIo)).

41. «llepBompuunHa» WJIW BEYHOCTh — OECKOHEUHOCTh CYIIECTBOBAHUS  TE€HOMa
(KOpHEBasi CBEpTKa T€HOMa):

LT =T~ =LT°=1"x1° =1°

4.2. Bocmpow3BOACTBO I'eHOMa C IICNIBI0 €r0 COXpaHeHWs Kak oOpa3a camoro ceOs B

TOYHOU KOITUHU:
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[L—R % L+R]Xr|-—$ XT+S] — [LOTO] :10
4.3. T'eHoM Kak KoyieOaTeNIbHBIN MPOIIECC B MPOIIECCE BOCIIPOU3BOICTBA

0 HYJ 2 0
[LT®]=sin*t+cos*t =1 , TJIC MEPOIA t BBICTYIIAET yroJl.

5. Beunasg xku3Hb reaoma Bceaennoit Ha LT-f3bIke — CBOWCTBO BeyHOCTH | eHOMa

Bcenennoii.

[L°T°]= (LT + (LT, )t + (9T, )+ + (LT, 7)™+,

rae (LT, )t° - HauaibHOE BOCIIPOM3BOICTBO CAMOTO CEOS;

(L3T,)t" - BOCIIPOM3BOICTBO PUTMA CAMOTO €0l B TEUECHHE IIUKIIA T'

(L3T,?)7? - BOCIIPOM3BOJICTBO CKOPOCTH PUTMA CAMOTO ce0sl B TEUEHHE UK T .

6. Ilamsath renoma BcenenHoll winm renerndeckas mamsaTh Ha LT-si3pike — 3TO Kareropus
(kauecTBO) I 0003HAUEHHs CIIOCOOHOCTH TEHOMa HaKaruiuBaTh 00pa3 camoro ceds B

TCUCHHUC )KU3HU:
S
Co[L'T°]= [ (5T, )dz;.
i=1

3nech Mepoil oOpa3za caMoro cedsi SIBISETCS BEIUYHHA LT, KOTOpasi OJJHOBPEMEHHO
ABJIIETCS MEPOI COOBITUH, MPOSABIAIOLIMX 00pa3 camoro ceosl.

Cornacno cnoapro Jlans: «CoObITHEe OTHOCUTCS K BELIECTBY Tak ke, Kak Bpems oTHocuTCs
K [IpoctpancTBy».

Ha LT-s3bIKe 3TO BBITJISIIUT TaK:

c LT a3 .

F:W wim LT =1’xC, orkyma cnemyer, urto Mepoil cobbitus C sBasercs

BEJIMYMHA [LOT'l], a Mepod HaKOIUICHHBIX COOBITHI B TEUEHWE JKU3HU SIBISETCA

TeHEeTUYECKas MaMsITh.

ABTOp CUMTaeT, 4TO MaMATh — ATO HakoIUieHHas uHpopmanus (B T.4. TECHETUYECKOW) O
MPOLUIOM BpeMEHU. B 1ermoM Mbl pazzensieM 3TO MOJOKEHUE, HO pPACHIMpSEM €ro, JONOJHSA
namsTh HHpopMaIueil o IponuioM U3 OyayIuero.

I[lamaTs — »OTO HaKOIJIEHHOEe WH()OPMAIIMOHHOE COACPKAHHE XPOHOIEIIOCTHOTO
PUTMOIMKINYECKOTO MMOTOKA 3JIEKTPOMArHUTHOMN SHEPTUU.

NudopManinoHHBIM COZIep)KaHHUEM TTOTOKA DHEPTHUU SBIISICTCS] YIJIOBAasi CKOPOCTh IMOTOKA

YaCTOThI.

9T0 CJICOAYCT U3 OMPCACIICHUA KBaHTOBOM MOIITHOCTH:

N = hv2, N[LT 5] = h[L°T *]xv2[L°T 2],
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rae A[L°T ] =const (koncranTa I1nanka ¢ pa3sMepHOCTBIO aKTYaTbHOTO JEHCTBH);

V — yrioBas CKOPOCTh II0TOKA YaCTOTHI.

OTtcrona cremyer, 4YTO HaKOIJICHHBIM HH(OPMAIIMOHHBIM COACP)KAHUEM  SIBIISCTCS
MHTErpaj Jvzdt C Pa3MepHOCTBIO MoToKa uacToTsl [L°T ).

[ToTokx BpeMeHU SBISECTCS XPOHOLEIOCTHBIM KOJIEOATEIbHBIM MPOIIECCOM, COSAUHSIONINM B
€IMHOE IIeJI0e TMPOLUIOe—HACTOsIIee—OyayIIee, CBA3BIBAIOIIMM B EAMHYIO PUTMOLUKINYECKYIO
LIETIb HEMpOosiBIeHHOe Bpems (Oyayiiee) ¢ TPOSBICHHBIM BpEMEHEM (HACTOSAIIMM) W paHee
MIPOSIBIICHHBIM BpEMEHEM (IIPOLLIBIM).

OTtcrona cremyer, 4TO MaMATh €CTh XPOHOIIEJIOCTHBIM TMPOLECC HAKOIUICHHS HE TOJIBKO
Iponwioro (B.T.4. TEHETHYECKOro IMPOIUIOro), HO M OyIymero BpeMEHH, KOTOpOe B CHITY
UUKIUYHOCTH HBOJIIOIIMA CTAHOBUTCS TPOSIBJICHHBIM HACTOAILIUM BpEMEHEM, C KOTOPBIM
HEpa3phIBHO CBSI3aHA FeHETHYECKas MaMATh O MPOLLIOM U3 Oyayiero. ['eHeTHueckas mamsth — 3TO
BCErJa MaMsTh O MPOILIOM, HO, OyAy4r MepapXUIHOU 1O CTPOSHHIO, OHA SIBISCTCS OYIYyIIMM st
TeX (OpM BeIIeCTBa, KOTOPHIE YYAaCTBYIOT B €€ BOCIPOM3BOJCTBE B HacTosIiee Bpems. | eHoM
MPOLIOTO CO3/1aET YCIOBHS HACTOSIIETO0 BPEMEHU, COXPaHss B MPOIIOM OIBITE, YTOOBI B HOBOM
LIUKJIE CHOBA OBITh OYAYyLIUM, OyIyIlel TPOrpaMMOi pa3BUTHS.

I[IamMATH — 3TO HAKOIJICHHOE COJEP)KAaHHE XPOHOIEIOCTHOTO PUTMOLMKIMYECKOTO MOTOKA
BpPEMEHHU.

Ymo maxoe XpoOHOYeI0CMHbII PUMMOYUKIUYECKUL NOMOK 8peMeHU?

Kax ezo usmepums?

ABTOp CUUTAET, YTO MEPOI BPEMEHH SIBJISIETCS YAaCTOTa. ITO HE BEPHO.

Mepoii BpeMEHHU SBISETCS HAKOIUIEHHAs 4YacTOTa WJIM HAKOIUICHHBIA TIOTOK BpPEMEHHU.
PaccmoTpum nozpo6GHee.

YacToTa — 3T0 KOJIMUYECTBO KOJIeOaHUIl B €JMHUILY BPEMEHHU.

He cymectByet kosniebanusi, (Ha 11000M ypOBHE MUPO3/IaHus) O€3 U BHE MIEPHO]Ia BPEMEHH C

pasmeprocTsio [LT].

[LOTl] _[LOTO]

CJ'IG,HOBaTeJ'II)HO, gacToTa 5TO OTHOLICHUEC

[T
C npyroil cTopoHBl NOTOK BPEMEHM —3TO OTHOLIEHWE IE€PHUOJA BPEMEHHU 3a EIUHUILY
LOTl
BpeMeHU uiu Ha LT sA3bIke OTHOLIEHHE ﬁ = [LOT 0]

OTCIO,Ha CJIICOYCT, YTO 4aCcTOTa ABJIACTCA Mepoﬁ IMOTOKa BPEMCHH, 4 HC BPEMCHU. Yacrora

KoJieOaHmit OMpeaACIsICT OCO3HAHHOC B IMHAMUKE BOCIIPUATUC IBETA, 3BYKA4, 3dlldaXad, X0Ja BPpCMCHU
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U TPOTSHKEHHOCTH MPOCTPAHCTBA. ['OBOPSI CJIOBO «BpeMs» BCErla MMEETCS B BUJIY XOJ BPEMEHH,
JBMKCHUE WM TIOTOK BPEMEHHU.

YacTtoTa ¥ MOTOK BPEMEHH, KaK MOKAa3aHO BBIIIE, UMCIOT OJuHaKoByl0 LT— pa3mepHOCTh
[L°T°].

ConepKaTebHbI CMBICT MOTOKAa BPEMEHH MOXET ObITh MPECTABJICH pPa30KEHHEM B
purMonmkmmgeckuii pax [L°T °]— ceeprku:

[L°T°]1=1° =sin® & + cos® o = [L°T *]xt' £[L°T ?]xt* £[L°T *Ixt® +....

CoiepKaTeNbHbIi CMBICT XPOHOIEIOCTHOIO PUTMOIMKIMYECKOTO MOTOKA BPEMEHH TaKKe
MOXeET OBbITh MPEJCTaBJICH YPaBHCHHUEM, CBA3BIBAIOIIMM B €IWHOE IEJI0€ TPU TMOTOKA BPEMCHHU:
MPOILIOC—HACTOSIIUE — OyayIIee:

T =Tt ™ L LT3t 2 [T 2 xt 2 [ LT xt ' =

=[OTO] Lo, Xt £[LIT, 2 xt? £ [L0T, 3 xt® +...

3ech HACTOAIEE CBA3aHO C MPOILILIM U Oymymmm, rae t° — mar macmraGupoBaHuUs

LIUKJIOB.

+oo
Mepoﬁ OJHOMCPHOT'O BPCMCHHU ABJIACTCA HHTCIpPall J. HAKOILUIEHHOM YacTOTHI C IIarom

—oo

MacmTabuposanus mukios dt: [L°T']= J[LOT 1dt

7. ®otoHHas cpena reHoma Bcenennoit Ha LT-s3pike — 5TO Kateropusi (KayecTBO) s
0003Ha4YeHMs] CIOCOOHOCTH TeHoMa BceneHHOUM B3auMOAENCTBOBAaTH U BOCIPOM3BOAUTH
OKPYXAIOIIYI0 €ro KBaHTOBO-3HEPreTHYECKYIO0 Cpelly, Ha3bIBaeMyl0 (OTOHHOW Cpeloi,
AKTUBHOMW YaCThIO0 KOTOPOH SIBJISIETCS FeHOM BceneHHou.

BocnponsBoguMbiM 00pa3oM KBaHTOBO-3HEpreTHMyeckod uiau (oTOHHOM cpenbl Ha LT-
SA3BIKE SIBIIETCS:

AT = [L°T ' =[L°T°].

3neck i =[L°T ] — Mepa akTyanpHOTO JeiCTBHS MM KOHCTaHTa I1naHKa.

[LOT'l] — Meépa pUTMa MarHUTHOT'O IIOTOKA, YIJIOBOM CKOPOCTH, ITOTOKA YaCTOT.

Yro Takoe poron?

S paznensro, NO3ULKI0 aBTOpa U CYUTAKO, YTO BO BCEX KBAHTOBO-DHEPTE€TUYECKHUX U B TOM
quciae 3JIeKTpoMarHuTHhIX mpoueccax yuactByer ®OTOH. Ilpunsato cumtarh Mepoil ¢GoToHa
KBaHTOBYIO DHEPIHIO, KOTOpas YIOBJIETBOPSET 3aKOHY COXpaHeHus dHepruu E=const. B cucreme

(OTOHHOM KOHTHUHYaJIbHOU cpelbl (POTOHBI OOBEIUHEHBI, YTO MO3BOJSET FOBOPUTH O MOIIHOCTH
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¢doronnoit cpenpl. O neit H. Tecna roBopui: u3 s¢upa Beinud, B 3up u Bo3Bpatumcs. Ddup
rpekoB, >gup H. Tecna u mp. — 3TO ¥ ecTh Ha COBPEMEHHOM sI3bIKe (DOTOHHASI MM CBETOHOCHAS
cpena, CIUIONIHAS, YIpyras, HEC)KMMaeMas, IIOCKOJIbKY HMMEHHO (OTOHHAs cpelna CIyKUT
IOCPEAHUKOM B Iepefaue HMHGOpPMALUM OT TEHOLEHTpPAa [0 KaXA0H 31eMeHTapHOU (HOpMBbI
BEILIECTBA.

M3BecTHO TaKke, YTO 3aKOH COXPAHEHUS 3HEPruu paboTaeT NpH YCIOBUH OTCYTCTBHS
INPUTOKOB U OTTOKOB SHEPTUH B CHCTEMY, TO €CTh B YCIIOBHUSAX 3aMKHYTOH (JJIs1 TOTOKOB SHEPTUH)
cucrembl. OTCIO/1a CIIETy€eT, YTO, ECIIH

E=const,To E=N=0.

OpnHako, ¢oToH (M (OTOHHASA cpena B LEJIOM) SIBJISETCS OTKPBITOM JJIsl MOTOKOB SHEPTUU

cucremol, st kortopoir N>0. Orcioma crnemyer, 4yTo Mepoil (oToHA AOKHA BBICTYNATh HE
51+ -5
SHEPrus, a MOTOK SHEPruu WK MomHocTh [LT 7].

OpaHako, 3TO YTBEPKJIEHHUE CIPABEIMBO JJI1 COBPEMEHHOI'O dTalla HAlIUX MPEACTaBICHUN
0 3aKoHaxX H7BoOJIIOIMHU. Ha cremyronmiemM BUTKE HAIMX 3HAHUA O Mepe—3akoHe (OTOHA M €ro

9BOJIIOLIMU OyZeT HE TOJIBKO MOTOK SHEPruM, HO U MOTOK — MOIIHOCTH M CKOpPOCTH IEepeHoca
MomHOCTH, HasBaHHas P.Baptunu—I1.I.KysHenoseiM mo6umbHOCThIO [L°T °] Kkak umBapmanTt

nepexoqa ouochepbl B KocMu4ecKyto 3py (Hoocdepy). OgHako, U 3TOT UHBAPUAHT HE SIBIACTCA

npeneiaoM. Creayronuii BUTOK MO3HAHUA OyJEeT CBSI3aH CO CKOPOCTHIO MEpeHOCca MOOMIBHOCTH,
Ha3bIBAEMON HAMH CBETOHOCTHOCTBIO MM aBTOTPO(GHOCTHIO ¢ pasMepHOCThi0 [L'T ]
[Tporiecc mocTkeHUs 3aKOHAa OECKOHEUEH M BEUeH, HO Ha KaXJIOM BHUTKE HBOIIOLUU

COXpaHsIeTCS €IMHUYHOE KauecTBO (I€HOM, IMOTOK BPEMEHM) KaK €IMHOE Haydajo [LOTO][LSTS] =1°

(ompeneneHHOE MO MOIIHOCTH) W (pakTalbHO HU3MeEHseTcs (YBEIMYMBAETCS) €ro MEpPHOCTb,
cO3/1aBasl yCJIOBHUS I IEPEX0/a B HOBOE KAYECTBO C COXPAHEHHMEM IMaMSATH O T'€HETHUYECKOM
Hauvane. B 3Tom cMbIciie MBI pa3ziensieM TOUKy 3pE€HUs aBTOpa O NaMsTH.

O ¢orone u poronHoii cpene

ABTOp cuuTaeT, 4YTo Bce (OTOHBI OJAHOPOAHBI. Eciu 3T0 Tak, TO U Bcs POTOHHAS Cpena Tak
ke onHoponHa. Tak jau 310? OgHOpOAHAs WM HEoJAHOpoAHas (oToHHas cpena? s 3Toro Haao
paccMaTpuBaTh JMHAMUKY (OTOHHOM cpelnpl KocMoca. B HadanpHBIE MOMEHT Iepen
BOCIIPOM3BOJICTBOM TIeHOMa (OTOHHAs cCpela CIOKOHHas, HE BO3MYIIEHHAas, Bce (OTOHBI
oowenuuensl B EJIMHVYIO nenoctaocth, ogHOpoaHyt0. Bee poToHBI 01HOTO posa, Kak OHOPOIHBI
BCE€ JIFOJM €IWHOTO uesoBedecTBa. Ho B cucteme kaxaplii 001agaeT CBOMMHU (PYHKIIMOHATBHBIMU
CBOWCTBaMM, 3aBUCAIIMMU OT MH(POPMALMOHHOTO COJEPKaHUs, W MOTOMY, OyJIy4d OJHOTO poja,

OHU BCC PA3HBIC. B momeHT BOCIIPOMU3BOJACTBA I'CHOMA B CILIOIIHOM (I)OTOHHOfI Cpeac BO3HUKAIOT
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HEOJTHOPOJHOCTH, KJIACTEPhl, COOTBETCTBYIOIIHE HHPOPMAIIMOHHOMY BO30YKICHUIO U3IYYCHUIMU
reHoMa. M kocMuueckas cpefia CTaHOBUTCS CTPYKTypupoBaHHOU. [ToaTomMy omHOpoaHas (HOTOHHAs
cpela CTaHOBHUTCS HEOJAHOPOIHOM, CTPYKTYPUPOBAHHOW MO THITY CTPYKTYPHPOBAHHON BOJBI IO
BO3/ICHiCTBHEM HH(OPMAIIMOHHOTO TIOTOKA.

Yro M KaK MbI U3MepsieM, KOrjaa roopum o poronax?

Jlns mosydeHuss 0OOCHOBAaHHOTO OTBeTa TPeOyeTCs MPEACTaBUTh PE3yabTaT B TEPMUHAX
YHUBEPCAIBHBIX TMPOCTPAHCTBEHHO—BPEMEHHBIX MEp, VYBS3aHHBIX C 3JCKTPOMArHUTHBIMH U
APYyruMu GU3HUYECKUMH BEITMYHHAMHU.

YHHUBepcanbHO# Mepoii porona seisercs: N[L°T °]= h[L°T ®]xv?[L°T ?].
h[LT *] nmocrosianas IInanka ¢ pa3sMepHOCTHIO aKTYalbHOTO JEHCTBHS MIIM MOMEHTA KOJHYECTBA
JIBHDKCHUS.

V’[L°T ] yrnoBas cKOpoCTh IIOTOKA YACTOTHL.

CTpykTypa UHPOPMALIMOHHOTO COJepXKaHus (POTOHA BKITIOYAECT JIBA DJIECMCHTA!

1. Hen3mMeHHBI 3JIEMEHT, XapaKTCPHU3YIOIIMKA MOCTOSHHOE KadecTBO ()OTOHA COBEPIIAThH

aktuBHoe geiictBue [L°T°] ¢ (UKCHpPOBAaHHBIM UMCIEHHBIM 3HAYEHHEM IIOCTOSHHOM

IInanka
h= axC? _ [L°T *x[L*T *]]=6,626x10>* [orex ¢ = 9389,431L3T,
= 2a2 = =0, - ’ 0°0

2. TepeMenHblii dJIeMeHT, XapakTepusytommii kadectBo [L°T '] Bpamienus c yrmoBoii

CKOPOCTBIO [LOT _1]‘{I/ICJICHHBIG S3HAYCHUA KOTOPBIX HU3MCHANOTCA II0J YIIPABJIAKOIIUM

Bo3/eiicTBUeM reHeparopa (TBopia) moToka Tyq4ucTOl SHEPTHH.

B nammx paborax mo LT —dusuxe [1,2,3] mokazano, uro: HewsmeHHBIN 37I€MEHT ¢

exC?
a2

noctosiHHo# [Tnanka: h = [T "I [LPT *]1=[L°T°].

O/ — IOCTOSIHHASI TOHKOM CTPYKTYpHI sIBNseTCs 6e3pasMepHoil Bemuuunoi [L°T°]=1°
Yycnennoe 3uavenne: h=6,626...107* Jocxc = 938,431...LOSTO_3

B paborax (, ) mokasaHo, uto =€, XT,°.u o' =, xL2. wm

axa ™t =1"=[L"T°] umm &, x Uy x L5 XT,? =g, xy xC*> =1°,

31ech mpeKpacHoO BUAHA (yHIAMEHTAIbHASI CYIIHOCTh MOCTOSHHON TOHKOM CTPYKTYpBI KaK

CANHUYHOI'O KayCCTBA.
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@OyHIaMEHTATBHBIMU  JJIEMEHTAMU TOHKOM CTPYKTYpbI SBISIOTCS  (DyHIaMEHTaJbHBIC

KOHCTaHTBl &, l,,Ly, T,.
37ech ke HarisaHa BUAHA QyHJaMEHTaIbHAs CBA3b SJIEKTPOMATHUTHBIX KOHCTAHT €; U [,

npocTpancTBeHHbIMA Ly, Ty 1€, = XT? M IPOCTPAHCTBEHHBIMU U [l =0 X L .

[TocTosiHHAs TOHKOW CTPYKTYphl OCYLIECTBISET I'€HETHUECKYIO CBSA3b AJIEKTPUUYECKOIO U
MarHMTHOI'O HOJISl C IPOCTPAHCTBOM — BPEMEHEM.

Otcrozia MOXKET OBITh BHIBOJ:

He cymectByet nmpocTpaHcTBO—BpeMsi 0€3 3JI€KTPOMarHuTHOro nosist. OHM COCyLIECTBYIOT
Kak cyOCTaHIIUs U aTpuOyT.

Yto M KaK MbI H3MepPsieM, KOria roBOpuM o (poToHHOM cpeae?

B oOmem Buae ¢poroHHas cpefa — 3TO KBAHTOBAHHOE MUPOBOE MPOCTPAHCTBO, CBOOOJHOE
OT KOCMHYECKHX TeJl U HallOJIHEHHOE KBaHTaMH JYYMCTOW 3HEPruu — Ha3bIBaeMbIMH (POTOHAMH,
BCTYIAIOIIMMH BO B3aUMOJCHCTBUE C OKPYXKAIOIIEH UX KocMUYecKor cpenoil. Kocmuueckas cpena
— 3TO0 U ecTh (OTOHHAs cpena, CIUIOIIHAS, HEC)KMMaeMas, YIpyras, 3aMKHYyTas CHUJIOBBIMHU
MarHUTHBIMHU JIMHUSAMH reHoMma. [lo-BuanMomy, BceneHHBIX MHOIO, HO 3TO BBIXOJIUT 32 PaMKHU
npencrasiaeHus. OToOHHas cpelia T0JDKHA OBbITh 00s3aTEIbHO CIUIOLIHOM, MTOCKOJIBKY OHA CIIY>KUT
MOCPETHUKOM B Tiepenave 0e3 McKakeHus nHpopMmanuu oT ['eHoma K moTpeduTensiM — Gopmam
BenlecTBa. CTpyKkTypa (POTOHHOU CpeJibl TIOCTOSHHO MEHSETCS M0 3aKOHY T'eHepalii reHoMa.

OpnHoponHas niM HeoaHoponHas (oTtoHHast cpeaa? Hano paccmarpuBarh /1Ba COCTOSTHUS:
710 BO30YKJIEHH U TOCIIe BO30YKIEHUS CO CTOPOHBI IIEHTpa FreHOMa.

[Ipy Kakux ycIOBHUSIX B3aMMOJEWUCTBHE (DOTOHOB C OOBEKTOM OKpYXKAIOLIEH UX cpeiabl
o0OecnieunBaeT yCTOMYMBOE MPOTEKAHME JUCCUIATHBHBIX M AaHTHIWCUIATUBHBIX IPOLECCOB,
00pa3yIoMX He3aTyXarolui KojebaTeIbHbINA MpoIece )KUBOM MPUPOIbI?

YroObl 1aTh 000CHOBaHHBIM OTBET Ha 3TH BOIPOCHI, HEOOXOAUMO, IPEXK/IE BCETO, 3HATh:

Yto M Kak Mbl U3MepsieM, KOIJIa TOBOPUM O JMCCUNATHBHBIX U AHTHIHCHIIATHUBHBIX
npoueccax?

Onnopoana yu GotoHHas cpeaa? Mul cuntaeM, 9To (POTOHHAS cpefa — ITO OTKPBITAS IS
MOTOKOB JyuyucTtord sHeprur CojHI@A W Apyrux 3Be3] BceneHHOW HepaBHOBECHas, a 3HAYUT
ABOJIIOIIMOHUPYIOIIasl cucreMa (OTOHOB, HEOJHOPOJIHAS KAk B KAa4eCTBEHHOM, TaK U
KOJIMYECTBEHHOM OTHOLIEHUHU.

OHa HeOTHOPO/IHA B KAYeCTBEHHOM OTHOUIEHHMH MOTOMY, YTO €e COAEpP:KAHueM MOryT

ObITh KBAHTBHI He TOJLKO NOTOKOB JHEPIruM, HO M APYTUX HWHBAPHAHTOB: CHIJIBI, SHCPIUH,
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MOIITHOCTHU, CBECTOHOCTHOCTH, CBA3AHHBIX C HU3JIYYCHHCM 3BC3J], HAXOAAIIMUXCA Ha pPa3HbIX 3Talax
HBOJIIOLIUH.

OHa HEOJHOPOAHA B KOJHYECTBEHHOM OTHOLIECHHMHM MOTOMY, YTO CHEKTpalbHbII cOCTaB
YHUCIICHHBIX 3HAYEHWH YTJIOBOM CKOPOCTH IOTOKOB YacTOT (DOTOHOB BAaphUPYETCS B HIMPOKOM
JMara3oHe, BIOJHE BO3MOXKHO, BBIXOJSIIMM 33 PAMKH CIIEKTpa a0COJIFOTHO YEPHOTO TeJla U CEeMHU
1BeToB COJIHEYHOH payru.

PesynbraThl, TONydaeMble B IIOCeHee BpeMs, Ho HyineBomy osiementy [L°T°],
HAXOAAILIEMYCsI 1O aTOMa BOJOPO/a, MOATBEPKAAIOT HEOAHOPOAHOCTH (POTOHHOM CPEIbI.

HeogHopoaHOoCTh (OTOHHOM cpenbl NpOSIBISETCS M B TOM, 4YTO OHA IPEJCTABISAET
CYNEPIO3UIMIO Pa3HOPOJHBIX JUCCUIIATUBHBIX, AaHTUAUCCUIIAUTBHBIX U IEPEXOJHBIX MPOLECCOB,
(bopMHpYIOIIX aBTOKO0J1e0aTeIbHbIH NMPOoIecc, CYIECTBEHHO 3aBUCSIINN KaK OT KaueCTBEHHO—
KOJIMYECTBEHHBIN CBOMCTB (POTOHOB, TaK M OT CBOMCTB KOCMHUYECKUX TeJ, C KOTOPBIMH (DOTOHBI
BCTYIAIOT BO B3aUMO/ICHCTBUE.

[Tpu KakuxX ycnoBHAX KoJeOaTeNbHbIN MPOLIECC SIBIISAETCS HE3aTyXaroIu?

JIro60i1 KoseOaTeNbHbBI MPOLECC COCTOMT M3 TPEX B3aWMOCBS3aHHBIX, HO Pa3HOPOJIHBIX
AJIEMEHTOB:

1. mpouecca auccunanyuy — paccesHus MOTOKa YSHEPTUU.
2. TPOLECC AaHTUAUCCUNIALIUY — HAKOIIJICHUS TIOTOKA SHEPIUH.
3. TepexomHOro mepexoiaa, coeaunstonierocs 1 u 2.

O 3akoHe cOXpaHEeHUSI MOIITHOCTH

A YTBCPIKAAO, YTO BCC TPU IIpoLECCa ABIACTCA CICACTBUEM CAUHOI'O0 3aKOHA COXPAHCHUS

mommuoctu [L°T °]=const, npeacrapieHHoro B GopMe NPUMHUTUBHOTO CKAISPHOTO yPABHEHHS C
3aIlaHHBIMK TpaHrdHbIMU yenosusvu: 0=P +G,G, =G — N, [L'T °]
3neck N— nonHas (morpebnsemas) MomHocTs, [L°T ]
P — npeobpa3syemas (Ios1e3Hast, TPOM3BOANMAs) MOIIHOCT, [L°T °]
G — me npeobpasyemas (paccenBaeMast) MOIIHOCTh moTeph, [L°T °] (B ZaHHBIX TEXHONOTMYECKUX
YCIOBUSIX).
Ecnu:
1. G, >0— uMmerT MeCTO IUCCHIIATUBHBIE MPOIECCHI paccesHUs (MU MOTEPH) MOITHOCTH
2. G, <0 — mMelT MecTo AaHTUAMCCHUIIATHBHBIE MPOLECCHl POCTa AKTUBHOHN (IOJE3HOM)

MOIIIHOCTH.
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3. G, =0- umeroT MecTo nepexogHbIe MPOLECCHl, CBsA3bIBaomMe 1 U 2 B KojeOaTenbHbII
porecc.

KonebarenbHpiii mporecc GopMUPYETCS B pe3yibTaTe COCIUHEHHUS IUCCUNIATHBHOTO W

AHTHIUCCUTIATUBHOTO TPOIECCOB B CIUHBIA IMPOIECC, HAXOJSIIMICS IMOJ KOHTPOJIEM 3aKOHA

COXpaHCHUSA MOIIHOCTHU HF, Ky3HeI_[OBa, KOTOpBIfI CXEMATUYHO MOXXKHO IMTPEACTABUTD TaAK:

N=P+G, [L°T °]=const.
P .
3nec @ = N 3P PEKTUBHOCTH UCIIOIB30BAHUS TOTPEOIIEMOM MOIITHOCTH.

Mosket i KoJebaTenbHbIN MpoIece ObITh He3aTyXarmuM, eciu ¢ =0 ?
Ecnmu ¢ =0, to npu koneunom N >0, P =0.

3nech Bce, 4TO CHUCTEMa MOTpeOsieT, pacceuBaeTcs (TepseTcs) B MUPOBOM IPOCTPAHCTBE.
MoskeT a1 cuctema *uTh (TO €CTh OBITh JKUBOM), €CJIM BCE, UTO OHA MOTPEOJISIET, pacCeMBaETCA
N=G, u ona Huuero ue npousBoaut P=0.

Henb3s nmpuBecT HU OJJHOTO MPUMEPA, YTOOBI Y JKHUBOM CUCTEMBI ObLIO @ = 0.
JKuBas cucrema, TobKO TOrAa *KuBas, kormga ¢ >0.

OT0 MOXET OBbITh B TOM U TOJIBKO B TOM Cily4ae, €Clld MUMEET MECTO JOMHMHHPOBaHHe
AHTHIMCCHIIATUBHOIO mpouecca pocrta P Haag nuccmnaTuBHBIM mponeccoM poctra G, T.e. .
E(E) >1
dt G

Ecnu noMuHupYyeT quccunaTUBHBIN MPOLIECC HAJl aHTUANCCUIIATUBHBIM, TO () <0 U cucrema
Jerpaiupyer.

O6a mporiecca HaxoasITCs 01 KOHTposieM 3akoHa coxpanenust moiHocTH I1.I°. Ky3Herona,
KOTOPBIH U JIEKUT B OCHOBAHUH BCEX OTKPBITHIX U B TOM YHCIIE )KMBBIX CHCTEM.

3necb HagO0 HMMeTh B BHUJAY, YTO BelIeCTBeHHas ¢opma B3aUMOACHUCTBYET C
BBICOKOYAaCTOTHBIMH TOJSIMM M HU3IY4YEHHUSIMH, NpPeoOpa3oBbIBasg HMX B IOTOK 3JIEKTPUUYECKHX
3apsa0B — BHyTpeHHue Toku. KonebarenpHas cucreMa BeniecTBa padoTaeT B pE30HAHCHOM PEKUMeE
C BHEIIHUMHU MOJIAMU. B pe3ynbrate BHYTpH (HOpMBI BelllecTBa HaKaIJIMBaeTcsi CBOOOAHAS SHEPT U,
U B COTHM ThICSY pa3 yBEJINYMBAIOTCS BHYTPEHHUE HANpSIKEHUS NPU TOM K€ TOKE. MOIIHOCTh
(dbopMBI BellecTBa 3HAYUTENIBHO MPEBBIIIAET MOLTHOCTH CIA00TO 3JIEKTPOMArHUTHOTO OIS, BHYTPH
KOTOporo pasBuBaetcsi ¢opma. IlpuBeny nms siCHOCTH NMpUMEp M3 TEXHUKHU: IMOCIIENOBATEIbHBIN
KoJ1e0aTeNbHbI KOHTYpP COCTOUT M3 aKTUBHOro compotuBieHus 20 Owm, muayktuBHoctH 0,3['H
reHpH, U KoHjaeHcaTtopa 4 Mk¢ mukpodapanbl. KoHTyp MoakiIouéH K UCTOUHUKY HampsKEHUEM

120BonbT ¢ kpyrosoil yacroroi 1 000 cex™. Tok B KOHType paBeH 2 amnepam. IIpum stom Ha
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MHIYKTUBHOCTH BO3HUKAET HamlpspkeHue 669 BoabT, a Ha KoHAeHcaTtope 575,5 BoiabT. MoOmHOCT
MOTOKA SHEPTHMH WHAYKTUBHOCTH W OTHCIBHO EMKOCTH 3HAYUTEIHHO IPEBBIIIAIOT MOIIHOCTh
WCTOYHHKA NMUTaHHS. Takas ke KapTHHA MPOUCXOIUT B KAXKIOH (opMe BEIIECTBA, YyBCTBUTEIbHAS
000JI0YKa KOTOPBIX cOoOpaHa MO CXeMe IOCIIeA0BaTeNIbHOrO KojebaTenbHOro KOHTypa. Poct
BHYTPEHHUX HaNpsDKEHUH (TUIEPTOHUS) — ATO OTIMYUTENIbHAS YepTa BCEX JKUBBIX CHCTEM. DTOT
s dexT ucnons3oBan H. Tecna B cBOMX dKCHEPUMEHTaX, 3TOT ke 3()(PEKT UCIOIB3YyIOT CHCTEMBI
XAAPII pazorpeBa wuoHocheprl. IT0 3PdekT cnadbiXx B3aUMOACHCTBUN, CBS3aHHBIM C
YBEIIMYCHUEM MOIIHOCTH PACTYIIUX TEL.

JloMuHHpOBaHKE TpoLecca POCTa MPOU3BEACHHOW (TOJIE3HOI) MOLIHOCTH HaJ POCTOM
TEpSEeMO MOIIHOCTH SBJISCTCS TJIABHBIM YCIOBHEM SBoitonnu JKHW3HHM, KaK HeE3aTyXalomllero
KosiebarenbHOro mporecca JKUBOW MPUPOJBI TEM M OTJIMYACTCS OT HEKHBOH NPUPOIBI, YTO Ha
MPOTSHKEHUH 4-X MUUIHAPIOB JIET Ha 3emile COXpaHseT CBOM He3aTyXaroluid KojeOaTenbHBIN
IpoIiece, 3a cYeT MOBBIMIEHUS 3(pPEKTUBHOCTH MCIIOIB30BAHMS TOTPEOISIEMBIX TIOTOKOB SHEPTHH.

Opnnako, He Bce KoJyebOaTelbHBIE MPOIECCHI, SBISAIOTCS He3aTyxarolmuMmHu. B mporecce
ABOJIIOIMM MHOTHE KOJeOaTeIbHbIE MPOIECCHl SBISIFOTCS 3aTYXAIOUIMMH, €CIIH HMEET MECTO

AOMHUHHUPOBAHUC JHCCHUIIATUBHBIX IIPOLIECCOB pacCCUuBaHusAg G Haag aHTHIAHNCCHUIIATHMBHBIM

npoueccamu HakoruieHust P. 3nech %(g) <1 . Nmeer MecTo HeybbIBarommii poct moreps G >0, ,

npu OJHOBPEMCHHOM YMCHBIICHHUU P<0, 4qTO0 U IMPUBOAUT K 3aTyXaHHUIO K0JIe0aTeIILHOTO

nporiecca JKu3HM, Kak KOCMHUYECKOro siBjieHusi. CyIIecTBOBAaHHE TaKUX IPOIECCOB SBISCTCS
TJIABHBIM YCJIIOBHEM KOCHBIX MJTH HEXKHMBBIX CHCTEM.

OnHako 00a THIa MPOIECCOB PEalbHOTO MHpa (KUBBIC W HEXHMBBIC CHCTEMbI) HAXOIATCS
1oJT KOHTposieM 3akoHa coxpaneHwust MomrHocTH [1.IN. Ky3Henona.

MOXHO JIM C TMO3UIMH TOTO 3aKOHA OOBSICHUTH BO3HUKHOBEHUE U ITUKJIMYECKOE PAa3BUTHE
Kusuu?

MBI Tak ke, Kak ¥ aBTOp, CuuTaeM, uTo JKU3Hb KaKk KOCMOIUIAHETAPHOE SIBJICHUE BO3HUKIIO B
nporecce B3aMMOACUCTBUS (DOTOHHOM Cpelbl COTHEYHON CHUCTEMBI C IUIAHETAPHO KOCMHUYECKUM
00BEKTOM 3eMIIAL.

PDusznyeckne ¥ XMMHYECKHE NMPeINOoChIIKH BOSHUKHOBEHHA IJIaHeTapHOU ZKu3Hn

ABTOp CUHTAET, YTO aTOM (MOJIEKYJa) MOIJIoIIaeT TOJbKO Te (POTOHBI 3JIEKTPOMAarHUTHON
BOJIHBI, KOTOPBIE COOTBETCTBYIOT CIEKTPY IOIJIOUIEHMS, MOCTPOEHUIO €ro TOHKOW CTPYKTYpBHI.
JlpyrumMu cI0BaMH aBTOp oOpalaeT BHUMaHUe, 4TO OHA 4acTh ()OTOHOB MOIJIOIIAETCS aTOMOM, a
Jpyrasi 4acTh HE MOIVIONIAeTCsl. B 3TOM CBSA3M BO3HUKAIOT BOMPOCHI:

1) IToyemy HekoTOpBIE (POTOHBI MOTIOLIAIOTCS, 3 HEKOTOPbIe (JOTOHBI He MorJiomawTes?
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2) [loueMy HeKOTOpBbIE U3 MOIJIOIAeMbIX (JOTOHOB NPUBOAAT K XUMHYECKOH peakuuu, a
HEKOTOpbIe (POTOHBI JAIOT TOJIbKO BO30YXKIeHHE MOJIEKYJI, U TepSI0TCs, nepeaaBasich
APYIrHM  MoJIeKyJdaM @IpM  yJAapax BTOpPOro pojaa WJIH M3JIy4Yasicb B BHJe
JIIOMMHeCHeHIHH ?

IL.T". Ky3HEenoBbIM MOKa3aHO, YTO UMEETCA KapAMHAIBHOE Pa3IMYUe MEXKIY NOTJIOLIEHUEM
dorona ¢ wacroroit MEHBIIIEM, yem uactora (hoTod((eKTa, N 4acTOTOIH, NPEBOCXOAAMIEH 3Ty
gacrory. Eciu yactora Memnblue, To Mbl umeem ®U3MUYECKUN s¢pdexr HATPEBAHUS, eciu
4acToTa MPEBOCXOAUT ATOT MOPOT, TO Mbl UMEEM JIEJIO C XUMHNYECKOM PEAKHHEIZ.

Okosno 4-x ™JIpA. JeT TOMY Ha3zaa Ha 3emiie CIOKWINCh TaKhe MarepuaibHO-
SHEPTeTUYECKUE YCIOBUA, KOTJa BO3HHUKJIO HEYCTOMYMBOE IWHAMHUYECKOE PaBHOBECHE MEPBOTO
pola: JTOMUHUPOBAHNE HA MOBEPXHOCTH ILUIAHETHI MPOIECCOB PacCesiHUS IHEPTHH CMEHHJIOCh
Bce 0oJiee BO3PaCTAIOIIMM BO BPeMeHH U MPOCTPAHCTBE BIUSIHUEM MPOLECCOB KOHIEHTPALUH
cB0O0O/IHOI1 JHepIruM.

du3nyeckasi NPeANOChLIKA COCTOSVIA B TOM, YTO NPH LEJOYHCICHHOCTH OTHOILIECHUH
MOTOKOB BO3HHMKJIM YCJIOBUS MX PE30HAHCHBIX B3aUMO/I€eiiCTBMIA.

XumMuyeckasi MPeInochbliKa COCTOS1Ia B TOM, YTO B *KM/JIKOI cpeje c0O31aJMCh YCJIOBUS
NPONYCKHOH CHOCOOHOCTH KaHAJA IS NPOTEeKAHHUS IHAOTEPMUYECKHX (POTOXMMHUYECKHX
peakumii, JaMUX BO3MOKHOCTh AKKYMYJHPOBaTh 3Hepruio CosiHIIa U NpeBpalIaTh e€e B

NOTEeHIHAJbHYI0 FJHEPIruI0 NPOAYKTOB (poTocuHTe3a. CM. puc. 2.

- Iueprus
Oxono 4-x }I'L]Ip)‘]'. JIeT TDM:\" HAa3an Ha JemMmae AKTHEALHH

CHOKWIHCH — TAKHE  MATepHATbHO-3HEPreTHIeCKHe N
VCIIOBHS, KOIIA BOZHHKIO HEYCTOHYHBOE HHAMHYECKOE
DABHOBECHE NEPEOTO pONa. [JOMHHHPOBAHHE Ha
HOBEPXHOCTH = ILUIAHETHl  HPOMECCOE | PacCesHAs Boanae Mesbute
IHEPrHA CMEHWIOCh ECe DoJlee BO3PACTAIIIHM BO P S o |y G<g
EpeMeHH H OpOCTPAHCTEE BIAAHHEM Npomeccob [ Pomonos " pomonoe
KOHIeHTPaNuH CBOGOIHON IHEPrHA. / \

@u3HYecKas NPeIN0CHUIKA COCTOSIA B TOM, 9T0 .

= TN epMRtecKan 00 CpMHYECEAR

OpH  NeJI0YHCIeHHOCTH  OTHOIIEHHN  IOTOKOB s peakuuz
BO3HHKITH 3 Hx Pe30HaHCHBIX
B3aHMOJeACTBHIL

XuMAYecKas NPeInochUIKA COCTONATA B TOM, 9T0
B KHJIKOH CpEJe CO3TAIACH YCIOBHH OPONYCKHO
crmocoGHOCTH KaHaIIa s NpOTeKaHHA

IHIOTEPMHUECKAY  (OTOXHMEIECKHX peaKmmii,
JAIHX BO3MOKHOCTh aKKYMYJIHPOBATH 3JHEPIHIO T———
ColHDa H OpeBpalaTeE €e B NOTEHNHATLHYHO cuTyauus

3HEPIHI0 HPOJYKIOB (JOTOCHHTE3A. fpaore poas

Puc. 2. [Ipeanochliiku BOSHUKHOBEHMS IUIaHeTapHOIT 2 Ku3Hu



59

aﬂeKmPOHHOG Hay4Hoe uzoanue « Ycmoiiuugoe UHHOBAYUOHHOE pazeumue. npoekmupoeanue u ynpaesjileHue)

www.rypravlenie.ru ToM 13 Ne 3 (36), 2017, cT. 2

AHalaM3 KOCMUYECKUX SKCIIEPUMEHTOB IPOBEAECHHbIX Ha craHiuuu MUP, ykassiBaer Ha
HaJIMYUE COCPEIOTOYCHHOIO0 HCTOYHUKA BOJIH, KOTOPHIE BBHI3BIBAIOT OHMOPUTMBI U SIBISIOTCS
MHUIUATOPOM XHPaIbHON 4acTOTHI OUOChEPHI.

8. DueprouHpopmanroHHBIC (MU MOIIHOCTHBIC) OCHOBBI | 'eHoma Beenennoii Ha LT-s3b1ke —
9TO0 Karteropust (kKadecTBo) Juisi 0003HauYeHHWs crocoOHocth ['enoma Bcenennoit
BOCITPOM3BOJIUTH, MEPEaBaTh U BOCHPUHUMATH COACPKAHUE MMOTOKOB YHEPTUU PATMUHON
MPUPOJIBI OT UICTOYHHKA JI0 MTOTPEOUTEINIS B TOUHOM KOIHU.

Ha LT-a3p1ke 3anuchIBaeTCs Tak:

[T < LT [T < LT 1 =[L°T °].

3neck: [L°T ]+ — Mepa comepkaHus BOCIIPOM3BOAMMOI U TIEPEIaBAEMON HEPTHH TI060H

MIPUPOJIBI.

[LOT'l] — Mepa nHGOpMAIUU CKOPOCTH BOCIIPOU3BOANMON U MEepeIaBaeMOil IHEPTHH.

9. DnekrpomarHuTHBIC OCHOBBI [ eHOMa Beenennoit Ha LT-s3b1ke — 3TO Kareropus (KayecTBo)
Ul (PU3MYECKOTO OMHUCAHUS BOCIPOM3BOJICTBA PUTMOLUKINICCKON JESITEILHOCTH TeHOMA
BceneHHOl, B OCHOBE KOTOPOTO JIEKHUT B3aMMOJECHCTBHE MAarHUTHOTO U 3JEKTPUUYECKOTO
MIOTOKOB YHEPTUU.

YuuTeiBas, dYTO aBTOp  pa3leisieT JJIEKTPOMAarHUTHYIO  TPHUPOAY  MHUPO3JAHUA,
11eJIeco00pa3Ho 3alUChIBaTh BBIPAKEHUE TIMOCTOSHHONM TOHKOW CTPYKTYphl (0) B TEpMHHAaX,

CBS3BIBAIOIIUX €€ C DJICKTPUYECKON U MATHUTHOM KOHCTAHTaMU £, U U,.

B pab6ore Kysnenos O.JI.,, bonpmaxkoBa B.E. «HayuHble OCHOBBI NIPOEKTHPOBAHUS

YCTOMYMBOIO Pa3BUTHUS B cUCTeMe NpHupoaa—obdmecTBo—uenoBex» M.—CI16.-/1., 2002 r., ctp. 560-
56,1 mokasano, uTo ot =¢g,t. U o0 " = Uyly’, YTO TOBOPUT O NPHUMHHON B3AMMOCBA3U KOHCTAHT

QJICKTPOMArHUTHOI'O II0JIA C (bYHHaMeHTaHLHOﬁ JJINHOU H BPEMCHCM.

ToHkast CTpykTypa — 3TO HE€ TOJBKO €IMHUYHOE palMOHAJIbHOE KauecTBO, HO U
UPPALMOHAIIBHOE YHCIIO azﬁ, B KOTOPOM 3aIlIUT Hay4yHBIH (pallMOHAJBHBIN) M JOHAYYHBIN

(MppalMoHaNbHBIN) UM UHTYUTUBHBIN, KYJIbTYpPHO-TEHETHUECKUN, KOCMUUECKUI CMBIC]T.

Ha w™oif B3misig, aBTOp CTaThuM  YAAyHO HamleNd KyJIbTYpHO-TEHETHYECKUH o00pa3
UppalMoHaIbHOIO cMbIcia O6e3pazmepHoro yucia 137.

OnHako, ASTHUM 3aMeyaTesIbHbIM CBOMCTBAM TOHKOW CTPYKTYpbl HE COOTBETCTBYET
MIpUBE/ICHHAs aBTOPOM (opMyJia TOHKOM CTPYKTYphI (XOTS OHa M3BECTHA B (PU3UKE) 3aMKHYTHIX,

KOHCCPBATHUBHBIX CUCTCM.
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B npuBenenHoi aBTopoM popmyne o uMeeT pasmepHocTh [L°T °], uto Hukak He MoKeT
OBITH paBHO O€3pa3MEpHOMY YUCITY 37

Ha Moii B3IVIAf, MOCTOSHHAS TOHKOH CTPYKTYphl Kak equHHuHoe KauectBo [L°T°]=1°,
TaKKe HMEeT UpPpalMOHAIBHBIE 00pa3, HWHTYUTHBHBIM WM  KYJIbTYpHO-—TE€HETHUYECKUM,
KOCMMYECKUM CMBICIIOM KOTOPOTO SIBJISIFOTCS JyXOBHBIE MTOHSTHUS, KOTOPBIE UCIOJIB3YIOTCS HAMU B
OIMCaHWU POCTPAHCTBEHHO—BPEMEHHBIX CBOMCTB 00bEeKTOB PeanbHoro 1 MaeansHoro mupa.

HppaunoHanbHbIM 00pa30M €AMHUYHOTO KAa4eCTBa BBICTYIAIOT TaKUE JYXOBHBIC MOHSATHS,
KaK: IIOKOM B JBM)KEHUH, IIOTOK BPEMEHH, YHUCTasl MbIC/Ib, T€HOM, MOHA/Ja, KOTOPbIE BBIPAKAIOT
cybcrannmonansayio [L°T°]— cBeprky Peansroro n MneansHoro mMupa.

B nameii pabore «Oco3nanue (yHIaMEeHTaNbHOM akcMOMaTUKU ENMHOro MHOromepHoro
IIPOCTPAHCTBO — BPEMEHHOI'O0 MHpPa», MOKa3aHO, YTO CyOCTaHIIMOHAJIbHAsl CBEPTKA MOXET ObITh
MIPE/ICTaBJICHa BOJHOBBIM YPaBHEHHEM B JBOWCTBEHHOH (hopMe C SBHO BBIPRKEHHBIMHU ITUKJIAMHU,
I7le BCE U3MEHSIETCS KOJMYECTBEHHO, OCTaBJIssl HEM3BECTHBIM M€HETHUECKOE €AMHUYHOE KaueCTBO
(4UCTYIO MBICIIb, TEHOM).

Ha LT-a3b1ke:

9.1. Bocmpou3BOACTBO MArHUTHOTO MOTOKA SHEPTHH:

[LOT x LOTY = [LOT% = 1°.

9.2.  Bocnpou3BOACTBO 3JIEKTPUUECKOTO MOTOKA SHEPTUU:

[L3T39E x [L3T3E = [LO7%) = 12

10. MarnuTHsbli put™ Ha LT-a3bIke:

[LOT'S], rae S <eo (LEnoe Yuclo).

11. Onexrpuueckuid nukia Ha LT-sa3bike:

[L°7°] - mepwox ¢ onpeieTeHHBIM PUTMOM.

12. DNEeKTPOMarHUTHBIN PUTMOLIMKII WM KoJiebaTeabHbI KOHTYp reHoMa BeenenHoil Ha

LT-s3b1Ke:!

[LT °Ix[L°T ] =[L"T°]=1".
13. Putm BocmpousBojacTBa camMoro ce0si B TOYHONW KOMHMM B YCIOBHSX PUTMHUYHOM

CMCHBI TOJIAPHOCTHU BHCHIHCTO MATrHUTHOTO ITOJIA:

O -1 1
[LOT 2]><T2 =[LOTO]=].O.
[L'T“]xt
14. HeiictBue [/1] ¢ Mepoit momHocTH Ha LT-s3b1Ke:

[ = [L°T°] = [L°T] x [L°T?], re
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[L°T°] — mepa MoHOCTH;

[L°T3] — mepa akTyanbHOrO HeiicTBus;

[L°T™?] — cKOpOCTh MATHHUTHOTO MIOTOKA, YITOBOE YCKOPEHHE.

15. OOmwmii 3akoH coxpanenus: MmomHocTy Ha LT-s3b1ke:
[TonHast MOIIHOCTH HA BXOJIE B CUCTEMY JIIOOOTO MHUKPO- MAaKpO-METraypOBHS MHPO3IaHUS
paBHA [TOJIHOW MOLTHOCTH HA BBIXOJI€ CUCTEMBI: [LST'S]Z const.
[TonHast MOIIHOCTB Ha BXOJE B CUCTEMY — 3TO CYMMAapHbII NOTOK SHEPIHH, NOTPEOIsIeMblIi
CUCTEMOMH 3a ONPEACIECHHBIA TPOMEXKYTOK BPEMEHH.
ITonHast MOIMHOCTBL Ha BBIXOAE U3 CUCTEMBI — 3TO CYMMAapHBI IIOTOK YHEPTUHU, COCTOSIIUN
U3 JIBYX 4aCTeu:
e AKTHUBHBIN [TOTOK IPOU3BEAECHHON SHEPTHH.
e [laccuBHBIH (CBSA3HBIN) MOTOK OTEPb SHEPTHH.

CTPYKTypHO 3dKOH COXPaHCHUS MOIIIHOCTU BBIIIAANUT TAK:

() Cucrema P(t)
o(t) AKmugHblLit nomok
Honanwtit nomox npou3eedeHnoll
IHEP2UU HA 6X00¢€ 6 IHepzuuU Ha 8bIX00e
cucmemy Ilaccusnbtit nomok uz cucmemol

nomepsb IHepecuu Ha
8bIX00€ U3 CUCHIEMDL

Puc. 3. Crpykrypa 3akoHa coxpaHeHMs] MOLLHOCTH

N [L°T®] = P(t) + G(t), [L°T™].

P(t) [L°T°1=N(®) x (1), [L°T™].

O} PeKTUBHOCTH UCIIOIB30BAHHUS MTOJIHON MOIIHOCTH:

o(t) =P(t) / N(), [L°T°].

3aK0H COXpaHEHUsI MOIIHOCTH paboTaeT Ha BCEX MUKPO-, MAaKpo-, MeraypoBHsx Bcenennou
(puc. 3). Kak ¢ sToro ypoBHs OOBSICHUTH 3aKOH CBEpPXCIAObIX B3aMMOJACHCTBUII B OMOIOTHUU U
MeaunuHe? Hampumep, Ha BXOJe B CHUCTEMY OOOHSHHUS clladasi AJIEKTPOMArHUTHAs BOJIHA
HETIPUSATHOTO M OTIACHOTO 3aIaxa, a YeJIOBEK COBEPIIAeT HECPAaBHIUMO OOJBIITYI0 paboTy, yoeras ot
sToi BoaHbl. Kaxknas opma BemiecTBa — 3TO yCUIIUTENb MOIIHOCTH 3JIEKTPOMAarHUTHBIX ToJieil. B
3TOM U COCTOUT Ha3HaueHUe ()OPM BEIECTBA — YCHINBATh TyXOBHYIO CYITHOCTh, BOCCTAHABINBAThH

MOIITHOCTb I'€CHOMA, TEM CaMbIM, COXPaHsIsd MOIIHOCTb BCEM CHCTEMEI.
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QyHAAMEHTANbHbIIH 3AKOH COXPAHEHHA MOIHOCTH

(KJL, Jdarpanz, Tx. Makcaend, 3,C, Baysp, I'. Kpon, B.H. Bepnaacruii, ILT, Ky3uenoe)

3aKoH cOXpaHEeHHS MOMHOCTH
HA MEKPO- MAKPO- H MEra YPOBHSX

Ksantoeoe ypaerenne IL1anka

(£]=[£1+] A=[LCT] [T ]=comst
VpaeHeHHA CHIB!I HBIOTOHA —LlT“.] )
[F]=[ma)=[£T*] e o kel (7] const
r - .'L«nl'l.lrl.' [ 7S5
mm, | 1 ] & d [T )= comst
[F)=| 22 -] LT
- ———
5 s YpaeHerHe JHHIITHHA s E—
N=P+@G, [L T ] = [E]=l—7’lc:-|=l—L5T“1 4=|LT"| | LT |=comst

- & Al.-ﬁ-_(t)

Puc. 4. 3akoH coxpaHeHMs MOLIHOCTH: WJIIOCTPALMHA

Bcenennas BRICTYIAeT KaK yCUIIUTENb IMOJTHON MOIHOCTH (pHC. 5).

Bcenennast kak YCHauTeab MOJTHOM MOIIIHOCTH

[ukmu4HOCTH MacurTaéupoBanHast ze) 10°(10 [ L5]12

OdbexTol Beemennoii Toppl Hukmirinoc NPOCTPAHCTBEHHAA Cyxonoc
Q5 a0 50eb520 g5, .5 .5 5925 _5
Th, ¢ ‘ .
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BCeJieHHas

Puc. 5. BecesieHHast Kak YCHJIHTEIb MOIHOCTH

16. MomHuocts ['enoma Beenennoit unu ['enom ¢ mepoii momuocT Ha LT-s3bike:

[L°T°]=[L°T *Ix[L°T °] .

3neck [L°T °]™— 06paTHBI# MM BCTPEUHBIH TOTOK YHEPTHH (MOITHOCTH).

17. 'enom Bcenennoit u 3akoH coxpanenus JKuznu Ha LT-s3bike.

9T0 YTBCPKACHUC O TOM, YTO B XOJAC€ KOCMHUYCCKOI'O 3BOJIIOONMOHHOTO ITpOIECCa I'eroMm

Bcenennoit COXpaHACT BOCIIPOU3BOACTBO CBOEH IMOJIHOM MOIITHOCTH B TOYHOHN KOIHUM TaKHUM
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00pa3oM, 4TO BCSIKOE €ro Iocieayrouiee AeicTBUE (C MEPOM MOIIHOCTH) MPOMCXOAUT IO
namsTH Opeaslaymux aedctBuid. [Ipu stom dopmupyercs HOBast CTpyKTypa HamsTH, Kyaa
nepBasi BXOAWT COCTaBHOW 4YacTbl0 M HE BHUJOM3MEHSETCs, Onaronapsi HENpepbIBHOMY
MIPOCTOMY BOCTIPOM3BOJCTBY CaMOil ce0si B TOYHON KONMUHU B YCIOBHUSX PUTMUYHON CMEHBI
IOJISIPHOCTU BHEIIHErO0 MAarHUTHOTO TIIOJISA, YIPABIAIOMIETO SJIEKTPUYECKUMMH LUKIaMU
BcenenHol Ha Bcex ee MUKPO- MaKpO- MEraypOBHSIX.

Ha LT-sa3b1ke 3akoH coxpanenust JKu3Hu 3anMChIBACTCSl KaK BBIMOJHEHUE ABYX YCIOBHIA:

1. [L°T°]=[LT°Ix[L’T ] =1° - coxpaHeHme BOCIPOM3BOJACTBA  IIOJIHOM
MOIITHOCTH.

2. [L°T 1= (LT + (LT et + (LT, )2+ + (0T °)2® =3x1°

3necs:

(3T, )r° - HavanbHOE BOCIIPOM3BO/ICTBO TIOJHOM MOIIHOCTH CaMOTO cels;
(L3T,")t" - nepBoe pUTMOLMKIIMYECKOE IEHCTBUE MO BOCIPOU3BOICTBY MOJHOM MOIIHOCTH

caMoro ceOs B TCUCHUE IEpBOro NMKJIa Tl .

(L3T,?)t? - BTOpOE pUTMOIMKIIMYECKOE JEHCTBHE 110 BOCIPOM3BO/ICTBY H3MEHEHHMS TIOTHOM

MOITHOCTH CaMOI'O cebs B TeyeHne BTOPIo IUKJIa Tz .

(LT, °)r® - TpeThe pHUTMONMKIMYECKOE JEHCTBHE TIO BOCIPOM3BOJICTBY CKOPOCTH

M3MEHEHHs TIOTHOH MOIIHOCTH 33 TPETHil UK T° .

OO6umii 3axkoH coxpanenus JKu3Hu, 3anucanHblii Ha LT-sA3bIKke, KOHKpETU3UPYET CBOWCTBA

K0JIe0aTeIIbHOTO PUTMOIHUKIINYECKOTO ITponecca:

1.

OTOT mpolecc COXpaHsSeT IPOCTOE BOCHPOM3BOJICTBO IOJHOM MOIIHOCTH B YCJIOBHSX

3akoHOMepHO m3Memsouxest purMoB ([L°T°]) u wmkno ([L°7°]), Hesaryxarommx
KoJie0aHui.

TTporecc orpaHMYMBAET TIPOIOIKATETFHOCTD UK B TPAHMIIAX OTIPEIETEHHOTO PUTMA.
HoBblit mepros KoneOGaHus (MM HOBBIH ITMKI) HE MOXKET HAdyaThCs, MOKA HE 3aKOHUYUTCS
TpebIIyInii epro (IIOKa He UCTEUET BpeMs JaHHOTO LIUKIA).

To, 4eM 3aKOHYUTCS MPEABIAYIIHI TepHOl, CTAHOBUTCS YCIOBUEM IS HAauana cieAylomero
nepuoza (IUKIa).

Besikoe Oyylnee WM Mocieykomee JeiCTBAE MPOUCXOMUT IO MaMSTH IIPOIUIOro N

MPEBIAYIIETO TEHUCTBHS.
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Hanpuwmep, nocnexayromiee aeiicteue [L°T °]= (LT, ?)r?, Takke Kak W IpeabLIyIIee IEHCTBHE

10.

11.

12.

13.

14.

15.

16.

[L°T°]= (3T, )z ' BociponsBoaut camoro ceds.

Jls konebaTenbHOro Mpolecca XapakTepeH BO3BpaT MOTOKa 3Hepruu (o0paTHasi MOIIIHOCTD )

BO30YXKICHHS KOJICOAHM B MCXOAHYIO TOYKY MPOCTPAHCTBA KOJICOAHHWA — K TEHEpaTopy
o ropoq_ [LT]

BO30YxaeHmid [L'T ] = (T

J1s1 3TOTO Mpolecca XapakTepHO COXPaHECHHE MOLTHOCTH TOJIsl KoJeOaHMi [L5T'5] = const.

KonebarenbHblil mporece SBISETCA MPOLECCOM, Pa3BUBAIOMIMMCS MO PUTMOIMKINYECKON

IIporpaMMe, MpeACTaBICHHOMN pa3IoKeHUe B psJl MOLTHOCTH T€HOMA.

Bpems (nmepuoabl HUKIIOB) KOJIeOATENLHOTO Mpolecca AUCKPETHO Ha (JOHE HEMPEPHIBHOTO

BpeMenu kak yHUBEpCaIbHON MEpbI ABUKEHUSA.

Bpemst (mepmonpl IMKIOB) HWMEIOT CBOMCTBa OOpaTUMOCTH, JEMOHCTPHPYS aKT

Pa3MHOXXEHMSI U BOCIPOM3BOJCTBA B TOYHOM KONUM HCXOJHOTO IEpUoAa KosieOaHUi

(LoT)z? + (LT et + (LT 2 +...

Bpems koneGanmii (TEpHOIBI ITUKIOB) TOXKJIECTBEHHO TEUCHUIO (PA3I0OKEHUIO B Psl)

YHCTOW MBICTH (TeHOMa) Ha ()OHE TEUSHHSI TIOTOKA SHEPTUH B CTPYKTYPE MaMSTH.

Bce wactable KonebaTenbHbIe (PUTMOMUKIMYECKHE) CHCTEMBI TUTAIOTCS YHEPTUEH 00IIero

(OTOHHOTO TPOCTPAHCTBA KOCMOCAa M HEPa3phIBHO C HUM CBS3aHBl, TOYHO TaKK€ KakK

IPOEKIMH OOIIETo 3aKOHA, IPECTABICHHbIE B YACTHBIX CUCTEMAaxX KOOP/MHAT.

BonHbl BHemHEH cpeabl HECYT HE TOJIBKO JHEPTHUIO [L°T*], HO m MH(pOpPMaLlMOHHOE

colepKaHue, MPOSIBJIEHHOE B CIEKTPE MOTOKAa YacTOT [LOT'l], KOTOPBIM ONpEeAeIIsieTCs

PUTMHUKA KOJIEOATEIbHOM CUCTEMBI.

I'enernueckuii neHTp wim ['enom Beenennou [LOTO] U KOCMHYECKOE [LRTS]-HpOCTpaHCTBO

00pa3yloT €IMHYI0 MHOTOMEPHYIO PUTMOLMKIMYECKYIO CHUCTEMY OOIIel KojebaTenbHOH

ANEKTPOMArHUTHON CUCTEMBI BCeneHHOM.

Bce BemecTBeHHbIe ()OPMBI UIMEIOT POCTPAHCTBEHHO-BPEMEHHBIE pa3Mephbl U HaXOIATCS B

PUTMOIIMKIINYECKOM JIBUKEHUHU, CHHXPOHU30BAaHHBIM C JBIKeHHEM (HOTOHHOH cpenbl. Bee

OHM KHUBYT B eauHOM MHoroMepHoMm lIpoctpancTBe-Bpemenu. J[lanmbHOzneicTBue

o0ecrieunBaeTcs Pe30HAaHCOM MAarHUTHBIX [LOT®] PUTMOLIMKIIOB, YIPABJISIOIUX [HUKIAMH

IEKTPUYECKUX TOTOKOB YHEPTUH [L°T7].

Bce ¢opmel BenecTBa BeeneHHOM, HE BceX €e MUKPO- MaKpo- MEraypoBHsIX, HOCTPOECHBI IO

€IMHOMY XPOHO T€OMETPHUYECKOMY IJIaHy CTPOEHHS, MO THUILY KOPIYCKYJISPHO-BOJIHOBBIX

OTKPBITHIX  (T.e.  TPUEMO-TIEPENAIONINX)  CHCTEM,  CIIOCOOHBIX  BOCIHPHUHUMATH,
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npeoOpa3oBbIBaTh U nepefaBarh LT-MOTOKK SHEPTUU AIIEKTPOMArHUTHBIX BOJH (DOTOHHOM
CpeBl.

HoocdepHblii 3aK0OH COXpaHEHUS] PUTMOLMK/IAWYecKoro passutrus Ku3um nHa LT-
fI3bIKe

3akoH YTBCPXKIAACT, YTO B XOJA€ KOCMOILUIAHETAPHOI'O IIpOoLECCa 3BOJIOLNUN HMMCEET MECTO
COXPAHEHHUE:
1. KauecrBa ¢ IpOCTPaHCTBEHHO-BPEMEHHOM Pa3MEPHOCTHIO MOIIHOCTH
[L°T™] = const.
2. CoxpaHeHHE )KUBYUECTH:

dB
P(ty=—>0, [L’T°],
O=5>0 [LT7]

54
B — cBoGoanas sueprust [L°T ).
3. CoxpaHeHHE PUTMOLUKINYECKOTO PACIHIMPEHHOTO0 BOCIPOU3BACTBA AKTHUBHOTO IOTOKA

SHEpPruu (WIM TOJE3HOH MOIIHOCTH) HAa OCHOBE HEYOBIBAIOMIETO pocTa 3(P(PEKTUBHOCTH

(11}

UCIIOJIb30BaHUs MOJIHOM MomHocTu: Py + I.D(t) xXt+ I.:.’(t) xt? + P(t)xt®+...>0.

Ecnn o0muit 3akoH coxpaHeHus JKusHu oOecreynBaeT HPOCTOE BOCIPOU3BOACTBO
notpedsieMoil (IOJTHOM) MOIIHOCTH Ha OCHOBE HEYracalolIMX Koyie0aTelnbHBIX MPOIECCOB, TO
3aKOH COXpaHEHMsI PUTMOLMKINYECKOro pa3Butus JKuszHu oOecrieunBaeT paciiupeHHOE
BOCIIPOM3BOJICTBO NPOU3BOANMON MOJE3HON (AKTUBHOW) MOIIHOCTHM Ha OCHOBE HEYOBIBAIOIIETO
pocta 3¢ (heKTUBHOCTH MCIIOJIB30BaHMSI TOJTHON MOIIHOCTH.

OCHOBHBIMHU CBOMCTBAMHU 3aKOHA COXPAHEHMSI pUTMHUECKOTO pa3BUTHUS JKU3HU SBISIIOTCS:

® COXpaHsieT TEeHETHUYECKYI0 NaMmsiTh, CHOCOOCTBYeT (OPMHPOBAHUIO MHPOBO33PEHUS U
HOOC(EPHBIX AHTUXPEMATUUECKHUX UEATIOB U LIEHHOCTEH KOCMUYECKOI0 OYAyIIero;

e (UKCHpPYeT LUKIbl U pPUTMUYHOCTH IBUKEHUSI HA MUKPO- MaKpO-Mera- ypOBHSX;

® TapMOHM3MpPYET  pasHOPOAHbIE  CBA3M U (QopMbl  JABIKEHHS  ((pHU3HUECKYIO,
UHTEJUIEKTYaJIbHYIO, TyXOBHYIO);

e TpebyeT HEyOBbIBAIOUIMX TEMIOB pPOCT 3(PPEKTUBHOCTH HCIOIb30BAHUS BCEX BHJIOB
NOTPeOIIIEMBIX PECYPCOB CIIOCOOCTBYSI TEM CaMbIM YMEHBIIEHHS TOTEPh U POCTY KauecTBa
OKpY’Karollel COIMaNbHO U MIPUPOJIHOMN CPEIbl;

® TapaHTHUPYeT YCTOHYMBOCTh PUTMOLMKIMYECKOTO PpA3BUTUS HA OCHOBE aJEKBAaTHBIX
TEXHOJIOTUH yIpaBIICHUS;

e o0ecreynBaeT YCKOpEHHE pOoCTa aKTUBHOM MoIIHOCTH BceneHHOMl M Ha 3TOH OCHOBe

COXpPaHEHHE PUTMOLIMKINYECKOTO Pa3BUTHs PeanbHOro Mupa.
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e HECOOII0IEHUE ITOrO 3aKOHA HEM30EKHO MOPOXKIACT TNOOANBHBIM KPU3HC M ACTPAIAlUIo
Kusuu Ha 3emie.
BriBoabI

1. Bce ¢ynnamentanpbHbple TOHATHS B TOM YHCJE, CBA3aHHBIE C 3JIEKTPO-MarHUTHBIMH
KOJICOAHUSIMH, BBIPAXKAIOTCS HA YHUBEPCAJIbHOM, MHOTOMEPHOM, HoochepHoMm LT—s3bIke.

2. Hanuuue yHUBEpPCAIBHOTO S3blKa JUIsl TOYHOIO ONMCAaHUS KadyecTB ['eHoMa M o0Imumx
3aKkOHOB JKu3HU BO BceneHHON JaeT BO3MOXHOCTB IIOCTPOUTh CUCTEMY €IMHOTO 3HAHUSA O
IIPOUCXOXKACHUN U COXPAaHEHUU PUTMOLMKIMYECKOIO Pa3BUTHS PEAlbHOIO U HJ€aIbHOTO
MHpa BO BCEX €r0 OCHOBHBIX MPOEKIHMAX: TyXOBHOM, MHTEIUIEKTYaIbHON U (PU3UYECKOH.

3. Hanuuue equHON HayKH IO3BOJUT HE TOJIBKO OOBSACHATH MHUpP Ha OCHOBE IOJIyYEHHBIX
pe3yJbTaTOB  MCCIEAOBAHWHW, HO M KOHCTPYHPOBAaTb HOBBII MHp Ha OCHOBE
¢yHnameHTanbHbIX 3akoHOB JKu3zHu EnuHoil Hayku, naBas BO3MOXHOCTb KaKIOMY
Uenoseky u YenoBeuecTBy 00OpecTH YBEPEHHOCTh B CBOEM Oy IyILIEM.
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