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AHHOTAIUSA

[TomydaeHo Mmaremarudeckoe omucanue (a3oBoOTo Mepexoa MaTepuu OT TBEPOTO
COCTOSIHHS K )KUJKOMY, Fa3y U pa3inuue SHEPTUH MATEPUU, IPU IPSIMOTUHEUHOM
JIBMKCHUHU U B Ta3000pa3HOM COCTOAHUU. JJaHO 00OBsICHEHHE ITEpexony JMHEHHOTO
JBWOKCHUS BO BpamarenbHoe. TpaHnchopMalius, IpeacTaBicHa, aHATOTOM JIBHIKCHUS,
CO3AIOIIETO HOBYIO CTENeHb MepHOCTH. Tpancdopmarms Gpu3ndIeckoro Bakyyma B
MaTepHIO NMPEACTABICHA aHAJIOTOM KOHIEHCAIMH T'a3a, B TBEPIOE COCTOSHHUE.
PaccmoTpena npuunHa HecTaOMIBHOCTH HEUTPOHA, B CBOOOJHOM COCTOSTHHH.
[pennosxeH BapuaHT BO3HUKHOBEHUSI MATEPUH U (PU3UICCKOTO BaKyyMa U3
MpeaecTByoero coctossaus. Caenan aHajau3 CyIIECTBOBAHUS HACTOSILET0, KaK
MTOCPEMHUKA MEXTY IPONUTEIM U OyaymmM. Omnrcana 3BoroIus BeeneHHoi B
IIpocrpanctBe u Bpemenu. BelpaxeHo ynuBieHUE, COBIAICHUEM OMTUCAHUS SBOJIOLNU
Bcenennoii, ¢ qpeBHErpeuecKUM ONMKUCcaHueM ypobopoca.

Abstract

A mathematical description of the phase transition of matter from the solid state to the
liquid state, gas, and the difference of matter's energy, in a rectilinear motion and in the
gaseous state, has been obtained. The transition of linear motion into rotational motion
is explained. The transformation, presented, is analogous to the motion that creates a
new degree of dimensionality. Transformation of physical vacuum into matter is
represented by the analog of gas condensation into a solid state. The cause of neutron
instability in the free state is considered. A variant of the origin of matter and physical
vacuum from the previous state is proposed. The existence of the present as a mediator
between the past and the future is analyzed. Evolution of the Universe in Space and
Time is described. Astonishment is expressed by the coincidence of the description of
the Universe evolution with the ancient Greek description of the Ouroboros.



Beenenue.
Bcenennas ennnaa. Uto 00benuHseT Bee mpouecchl Bo Beenennoit? 3neck nBa dakropa:
[IpocrpanctBo u Bpemsa. O6uum nist [Ipocrpancrsa u Bpemenu siBnsiercst
BO3MOXKHOCTb JIBUKeHU. [IpocTpaHCTBO U IBUKEHHE MAaTEPHUH B HEM, HAOIIO1aeTCsl U
noHATHO. Bpems He HaOnromaercs, a mpouecckl BO BpeMeHHU peaibHbl. O 3TOM MULIYT
¢dunocodsl [1,2,3], matemaruku [ 4,5], pusuku [6]. B knaccuueckoit puzmke BpeMs
IBIDKETCS C ONPEICTICHHBIM TeMIIOM. B KBaHTOBO# (pr3HKe TeMIT BpeMEHU OCTaHOBIICH,
¢uKCHpys IOKa3aTeiIn, B MOMEHT BO3HUKHOBeHHS ()OTOHA. BimsiHMe rpaBuTanum u
CKOPOCTH, Ha TEMII BpEMEHH MAaTEPHH, YKa3bIBAET HA PEATbHOCTD JIBUKECHUS BPEMEHHU.
CymecTByeT 1Ba BUAA JBUKCHUS: TMHEHHOE U BpALICHUE.

CreneHu ABUKEHUS

PaccmoTpuM nponiecchl «ITOKOM — JBUKEHUE» IS MATEPHH, B IPSAMO YT OJIBHON
cucteMe KoopAauHar. Mi3MeHeHue TeMiia BpeMeHH, AJIMHBI U MacChl, HE 3aBUCAT

OT HampasJieHus IBrKeHUs. HampaBneHue ABUKEHUS 3aBUCUT OT CUCTEMbI KOOPIMHAT.
AOCOIIOTHOM cHCTEMBI KOOPAUHAT HET U MO3TOMY JIMHEIHOE JBMKEHUE TOJIBKO OZHO.
HeszaBrucumoe BpamieHre MOKET OCYILECTBISATHCS OAHOBPEMEHHO B IBYX IJIOCKOCTSIX.
BapuanTs! ABH>KEHUS Tella HA30BEM CTEIICHBIO ABIKCHHS TeJa:

1 crenens — nuHeHOE (X) wnu Bpaenue (rot X), (rot Y);

2 creneHu — kadeHue (X + rot X), ABwkeHue No cnupaiu (rot Y+ X); Bpamienue

B JIBYX IIOCKOCTSX (rotX+ rotY);

3 creneHn — KayeHHUe C BpallleHHUEM 10 HOPMaJX K OCH IMHEWHOTO ABMKeHUs (X + rot
X) + rotY.

JIBr>keHue co3aaeT u3MEHEeHNe TeMIla BpeMEHH, AUHbBI U Macchl. KomuecTBo
W3MEHEHHUH, 110 OCSAM KOOPAMHAT, COOTBETCTBYET KOJIMUECTBY CTEIICHEN ABM)KECHUS
Tena. s ynpouieHusl ypaBHEHUH, CTENICHN ABHKECHUSA IPUMEM COBIAAI0IIUMHU

C OCAMU NPAMOYTOJIBHOW CUCTEMBI KOOPAHMHAT.

OcH KOOpIMHAT XapaKTePU3YIOT MPOCTPAHCTBCHHYIO XapaKTEPUCTUKY MacChl, 00beMa
U Temna BpeMeHH. i1 mpoCTpaHCTBEHHOTO ONMCAHUS M3MEHEHUH, IIPEICTaBUM UX
COOTBETCTBEHHO B JIMHEHHOM U OOBEMHOM BHUJIE.

M=4nm*/3; V=4rl’/3, T=4 nt'/3

M, V, T — macca, 00beM 1 TEMIT BpEMEHH TeJa.

[, m, t — nuHEHHbIe ToKa3aTenn: 00bEMa, MacChl M TEMITA BPEMEHH Tela.

W3 ypaBaenus E= MV/T sueprusi IBUKYIIETOCS TeNa IPUOOPETaeT BU/:

Opna creneHb IBUKCHHUSL.

dE=(m’dml’dy) /t' (1)

2 CTEleHH ABUKEHUS.

d’E= (md’mld’ltd’t) /¥ @2)
3 cTemneHy ABMKEHUS.

&’E= (d'md’ld’t) /= — @MdvdT) /T’ 3)

VYpasuenus (7,2,3) MO3BOJISIOT MATEMATHIECKH OIACATh arPETaTHBIE COCTOSHUS
BEIIIECTB.

MouJiekyibl 1 aTOMBI, B TBEPJOM COCTOSTHUH, COBEPILAIOT KOJeOaTEbHbIE IBUKCHHS
nocrynarensHoro Buaa (7). [lonydenue sHepruy yBeqIu4uBaeT YacTOTy KOJIeOaHHA
MOJIEKYJI, 0calisisi MEeXMOJIEKYIsIpHbIe CBsI3U. Eciu momoiaHuTe bHas SHEPTUS TOJIBKO
ocnabsieT MeKMOJIEKYIAPHBIE CBSI3H, TO:



- TBEp/I0€ TEJIO MPEBPATUTCS B TOPKY U3 MOJIEKYIL. MoJieKynamM COCTOsIHHE TOPKU
o0ecreyar CUIbI TPEHHUS,

- BEILECTBO, YBEJIUYHB YACTOTY KOJIeOaHUH, IOCTEIIEHHO yYBEIMYMBAsACH B 00bEME,
yepes3 BI3KOE COCTOSHUE, IEPEHIET B COCTOSIHUE KUAKOCTH.

B peanpHoCTH, Pa30BEIi IEpEX01 IPOXOIUT PE3KUM CKAYKOM OT TBEPAOTO COCTOSHHS
K xuakoit dasze. Da3oBwIi Iepexo] MPOUCXOTUT MOTOMY, YTO MOJICKYJIbI, HE UMEst
BO3MOYKHOCTH Jlajiee YBEJIMUMBATh YACTOTY KOJeOaHui, mpeoOpa3yloT MOCTYIAIOIIYI0
SHEPrHio, B 3HEPTHUIO BpalleHus MoJiekya (2). Monekynoii, npuoOperenue
BpaIIaTEIbHOTO ABIKEHUS (X + rot X), co3AaeT mepexo]] B COCTOSHUE GKUIKOCTh.
KuakocTh 9TO aHAJIOT KaTaloMMXCs MAapUKoB. M3MeHeHus TeMneparypsl, Ipu $pa3oBoM
Mepexoie «TBEPAOE — KUIKOCTH», HET T. K. CKOPOCTh BPALICHUS U JIMHEWHAs: CKOPOCTh
MOJIEKYJ oinHaKoBa. [yt mepexoza u3 (pa3oBOTro COCTOSHUS <«OKHIKOCTB» B (ha30BOE
COCTOSTHHE «Ta3», MOJICKYJIbl XKHUJIKOCTH, IIOIY4YHB JOTOJHUTEIbHYIO SHEPTHIO,
prOOPETAIOT ABE CTENEHU BpamieHus (3).

[Mpu M=f(-T) nHabmogaroTcs CIeNYIOINE 3aBUCUMOCTH SHEPTHH CUCTEMBI.
dE=MVdT/T’=VdT/T. DHeprusi CHCTEMBI IPOOPIHOHATBHA e¢ TemiepaType. Jis
BOJIH 1 (JOTOHOB, SHEPTHSI paBHA POM3BEICHHUIO MTOCTOSTHHOW [TmaHKa Ha gacToTy
KoeOauuii. AHAJIOTUYHEIN BRIBOL WIS dE,,=VdM/T= — VdT/T.

dE,=MdV/T=dV. VI3MmeHeHne SHepTUN CHCTEMBI TIPOITOPIIHOHATIBHO N3MEHEHUIO
00BEMa CHCTEMBI.

dE imy=dMdVdT/T*=dMdVdT/TM. VI3 ONy4eHHOTO YPAaBHEHNS, SHEPTHS Ta3a:

- MPONIOPIIMOHAJIFHA TEMIIEpaType - NeeKTy TeMIla BpeMEHH B MoJieKye [7]

- IPOTIOPLIMOHAJIFHA U3MEHEHUIO 00beMa U 00paTHO MPONOPLUUOHATIEHA MOJICKYISIpPHON
Macce rasa.

Bosznukaer Bompoc: «Kakue cuibl TpaHCHOPMHUPYIOT THHEHHOE ABHKEHHE, BO
BpamarenbHoe? OTBET Ha 3TOT BOIIPOC 3aJI0KEH B aHAIM3E JIBUKCHUS CCTEMBI C
yckopeHueM. KoneOarenbHble IBUKEHHS aTOMOB (TBEPIOE€ COCTOSIHUE), IS
noTpebsIeHUs] NPUXOASIICH SHEPTHH, JOKHBI YCKOPATHCSA. Y CKOPEHHE CO3AET
MPOTUBOAEHCTBYIOIINE MPOLECCHI, PE3YIbTaTOM KOTOPBIX OyneT noTpedieHue
MPUXOAALICH 3HEPTUH, IPU OTCYTCTBUU YCKOPEHUA. Y CKOPEHUE OTCYTCTBYET, IPH
MPUXOJI€ PHEPTHUH 110 HOPMAJIM K BEKTOPY ABMKeHUA. [Iprxon KuHeTHuecKko 3Hepruu,
[0 HOPMAJIH K JINHEHHOMY JIBUKEHHIO, CO3[AET BpallICHUE.

Bausinue creneHeil ABUKeHUS HA (POPMY CHCTEMbI
dopma Tena u3MEHSETCS B IBUKESHUHU, OTHOCHTEIEHO (DOPMBI IOKOSI:

x JluneiiHoe ABIKCHIE — (opma CUCTEMBI CTPEMHTCS TIEPEHTH B IFIOCKOE COCTOSIHUE,
10 HAIIPaBJICHUIO ABM)KCHUS;

(rotX) BpamieHne — B 00BEMHOM CHCTEMe KOOpAHHAT, (hopMa CTATUBACTCS B ITIOCKOCTH
Bpamenus. CxaTue TeM CuiIbHee, YeM Jalbllle YIacTOK (JOPMBI HAXOAUTHCS OT EHTPA
BpameHus. Kaxxnoe nefictBue mopoxaaeT npoTuBoaericTaue. [Iporecc craruBanus
CHCTEMBI, IIPU BpaIlleHUH, CO31aeT NpoTHBOAeHcTBIE. [IpoTHBOAEHCTBHE peann3yeTcs
BO3HHMKHOBEHHUEM LIEHTPOOEKHOM cHiibl. B pe3ynbraTe, ceKTOp Kpyra C:KUMAaeTcsl, ¢
00pa3oBaHUEM ILIOCKOCTH.



(x + rot X) kaueHne — B TUIOCKOCTH, ()OpMa CUCTEMBI TyJIbCUPYET, aHATIOTHIHO
JBIDKEHHIO TIEPHO/1a BOJHBL. B 00BheMHBIX KOOpAMHATAX, CUCTEMa TpaHC(HOpMUp yeTCst
B DJUIHUIIC;

(rot Y+ X ) BUHTA JIBIKEHUE — (POpMa CHCTEMBI CTPEMHUTCS IPUOOPECTH
IMHAPUYECKYI0 (OPMY U CTaTh OTPE3KOM JIMHUY;

(rot X + rot Y) nBa Bpamienus. /[Ba Bpamenust o06pa3ytot ¢urypy Top. [Ipu coBnagenun
pPa3MepoB 1 Hauajga BEKTOPOB, BOBHMKAET COKUMAIOLIHICS 1Iap;

(x + rot X + rotY) Tpu CTeTICHU IBMXCHHUS — CKATHE CUCTEMBI B TOUKY.
®opma nedexron Spnenuii [Ipupoabl H3MEHSETCS 1O CIENYIOMIEH cxeMe:

JIBe creneHu ABMXKEHUS CO3aAyT IIOCKOCTD (X + 7ot X) uiau ToHHENb (rot ¥ + x

) nedexkra.
Iewxkenue (rot X + rot Y) coznact 00beM, 00pa3oBaB KOHKPETHYIO (JOPMY — YaCTHILY.

PDusznyeckuil cMbica gedexros SABiaenuii Ilpupoasl
1. SIBnenue [Ipuponst B nokoe. [edekr paBeH Hymto. Homp 310 Touka oTcuera.

2. (;c) JInneiinoe asmxenue Snenus [Ipuponsr.

Hedext npeacrasmseT coboit BekTop. Touka Ha BEKTOpE €cTh MOTEHIHMAI Ie(eKTa.
Bekrop onuceiBaeT pa3HOCTh NOTEHIIUAIOB WX 1yaJbHOCTb.

3. (rot X) SIBnenuns [puponp! Bpamenue. JlepekT uMeeT BUA MIIOCKOCTH. [Tnockuii
NeEeKT 3TO Ha IMIOCKOCTH MHOXECTBO JIMHUU TIOTEHITMATIOB. MHOYECTBO JIMHUH
MOTEHIINAJIOB CO3MAI0T moJie nedexra. CiemoBaTeNbHO, INOCKAN nedeKT SBneHus
[Tpupoms! ecTh mose, CO3AaHHOE Ae(HEKTOM.

4. (rot Y+ X ) SBnenus [lpuponapl kKaueHHe U TMHEHHOE ABMXKEHUE IO CHUPaiu (BUHT).
Jlnst Tena 3To NBMKEHUE BOJIHBI WJIH 00pa3oBaHue BOPOHKW/IUKIOHA. JledekT ABnenus
[Ipupoas! peanuzyercs JBUKEHUEM IOJIS.

5. (rot X + rot Y) SIBnenus Ilpupoasr nBa Bpamenus. JlehexT nmeeT 1Ba Bapuanra
¢uryp. Ecnu eHTpsl BpalieHus COBIIAIAlOT, PAaaNyChl BpAIIEHUs] HMEIOT OJHHAKOBBII
pa3mep, obpasyercs ¢purypa chepa/map. Ecim neHTpsI BpamieHus: He COBIIAAAI0T, TO
obpasyercs ¢purypa Top. 310 co3nano a8a Buaa aedektoB Asnenuii [puponst. [lap
cO3/1aeT paauanbHbie oyl Top co3naeT 3aMKHyThIe TOpouaaibHbie nojs. [Ipumep.
Jledext oObeMa MaTepun CO3aeT paaraIbHOE AMEKTpHYecKoe noe. JledeKkT Macch
MaTepHH CO3IAET TOPOUJAILHOE MATHUTHOE TOJIE.

6. ( X+ rot X + rotY) SIBnenus [Ipupoas! Tpu crenenu ABmxeHus. Tpu creneHu
JBIDKEHHSI CO3/1al0T KOHKPETHYIO YacTuly nedekra SAsmenus [Ipupoasr. Yactuimpt
JIBUTAIOTCS «BBUHUMBASICH» B CPELLY.

Bumna 3aBucumocTs hopmbl Tena u gedexra OT KoIMdecTBa CTeNneHen ABmKeHus. Teno
YMEHBIIIAeT CBOIO MPOCTPAHCTBEHHYIO XapaKTEPUCTHKY, [0 HAIPaBJICHUIO: popma
00beMHasi— IIOCKOCTh— JTMHHUA— ToUKa. JledekT yBemmanBaeT cBOIO
MPOCTPAHCTBEHHYIO XapaKTEPUCTHKY IO HAIIPABJICHUIO: HOJIb (TOYKa OTCUETa) —
JMHUS — TUIOCKOCTh — KOHKpeTHas popMma.

Bosnna n xaueHne, MaTeMaTHIECKH OTIMCBIBAIOTCS] OJTHUM YpaBHEHUEM. Pasmuaus:
- IpY Ka4E€HHH TeJa, SHEPTUS IBWKETCA C TEIOM;

- IpY JBVKEHUN BOJHBI, DHEPTUS ABUKETCS B CPELIE.



Matemarnyeckasi aHaJIOTHYHOCTh KAUCHHUS U BOJIHBI [TOKA3bIBAET, YTO BOJIHA
MMeeT KOHKPETHBIN Kopuaop (paauyc BpamieHus). BHe kopugopa BO3MYIIEHHUS B cpene
HeT. B3aumonelcTBus, MeXAy MOCIe10BATEIbHO UAYIIUMHU BOJHAMH, HE TPOUCXOINT,
T.€. BOJIHBI KBAaHTYIOTCS IpYr OT Apyra. Y MEHbILECHUE CJIOS CPEbl, 10 YPOBHS MEHEe
JUaMeTpa KOpUaopa, BI3bIBACT MepepacnpeesicHue 3Heprun B kopuaope. M30biTok
SHEPTUU TpaHCHOPMHUPYET MOCTYMATETBHOE IBIKCHIE BOJIH BO BPAIIaTEIILHOE - BOJIHA
«BaKpYy4YHBAETCS.

SBiIeHUEe KOMILIEKCHOCTH

SIBnenune xomniexchocmu, 3T0 B3aUMOJEHCTBHE NIEPIIEHANKYISIPHO
pacnoyioxkeHHBIX IockocTel. [Inmockoct MV u TE mOKa3bIBarOT, YTO COBPEMEHHBIN
00BEMHBIN MUP MOT BO3HUKHYTbH U3 IJIOCKOTO Mupa. [110CKOCTh BO3HMKIIA U3 JIMHUH,
nuHUS 00pa3zoBanach U3 Touku. B Touke Bee fABnenus [Ipupoasl nepemenians
1 K Ha4aJIbHOMY COCTOSIHUIO IIPUPOJIbI MOAXOAUT OnpenesieHre xaoc. Tak u xouercs
noBTOpUTH (Pppa3y «B Hauase OBLT Xa0CH.
Tpancdopmamms mexny mwiockoctsiMu MV u TE mogoOHa mepexoaM B arperaTHOM
COCTOSTHUSIM BEILLECTB (CTEIEHH IBUKEHHS MOJIEKYJI PacloJiaraloTcs ApYr K APYry
no Hopmain). Tpanchopmarms Dpupa B Martepuro mogodHa KoOHASHCAINH dprpa
B MaTepHIO, T. €. MaTepus M IPHUP ATO Pa3HBIC arperaTHbIe COCTOSHUS OJJHOH CHCTEMBI.
Konnencanus a¢upa B marepuro 00BsICHSIET paBeHCTBO B ypaBHeHuu MV=TE (Boga
0CTaeTcs BOJIOW B BUJIE Tapa, )KUIAKOCTH U Jibaa [8]. Ddup B mpocTpaHCcTBe
(pusmaeckmii Bakyym), siBisieTcs mojgoduem raza. Matepust 910 TBepablil d¢up. Ecim
B IIPUPOJIE CYLIECTBYET TBEPAOE U Ta3, TO, UTO SBJIsIETCA KUAKOCThI0? OcTaercs
BapHUaHT, YTO MOMEHT «Cei4acy» 3T0 KUAKOCTb. ['a3 U KHUIKOCTh NpEeBpaIaeTcs
B TBEPJOE TEJO C BhIeIeHHEeM dHeprun. CpenrHHOE COCTOSIHUE 3TO aHAJIOT KUAKOCTH
U «II0YTH MaTepus». UTO 3a «IIOUTH MATEPHUsD) «KPUCTAILUTU3YETCS» B MATEPHUIO
¢ Beigenenue sueprun? «[lourn Marepus» crnocoOHa CyIIeCTBOBATh TOJBKO «Ceryacy.
Tpancdopmamus «ImoYTH MaTepum» A0DKHA COTIPOBOXKIATHCS BOSHUKHOBEHHEM
nedekra TeMIia BpeMEH! U BIMSTHIEM Ha TPaBUTAMOHHYIO IOCTOSIHHYI0. Ho «mmouTH
Matepus» yxe marepus. Clie10BaTenbHO, pacnaji «[04YTH MaTeprun» J0JDKEH
COIPOBOKAATHCS JePeKToM Macchl. HazBaHHBIM TpeOOBaHHUAM yIOBIETBOPSIET
HEWTpoH. Ecii HENTPOH «€Ie HE MAaTEPHS», TO y HETO AOJDKHO OTCYTCTBOBATH
CBOWCTBO, M3JIy4aTh SHEPTHUIO OT TpaHchopmaruu Dpupa B Mmarepuro. OTCyTCTBHE
3TOTO CBOMCTBA CO3JAET HAKOIUICHNE DHEPTUH B HEUTpoHE. HakorieHHas sHepTust
CrocoOCTBYET €ro pacmnaay Ha IPOTOH, SJICKTPOH U U3JIy4eHHUE HEUTPUHO.

[MpunsB mareputo u 3HUp pa3IMIHBIMUA arperaTHBIMU COCTOSHUSMU OTHOM
CHCTEMBI, MO’KHO CZETIaTh CIeAYIOIUe BHIBOIBL. Bpems aTo Macca 6e3 GpopMel.
Marepus 310 2¢pup, umerommii popmy. @oToH 31O YHEPTHUS, HMEIOIIAs HOPMY.

Jloruka (¢puocodus +matematuka) lipupoast
1. ITpupoap! nmporecchl 3a1aHbl constant GPUINICCKUMH.
Constant nosiBisieTcs npu quddepeHInpoBaHUH ypaBHEHU I WIM UHTETPUPOBAHNEM
vyt AuddeperunpoBanne 310 pacmai, HHTETPUPOBAHNAE 3TO CHHTE3, T. €. SIBIeHNS
IIpupoabl BO3HUKIN NpH pactiafe win cuarese. Ecam SBnenus [Tpupoapl BO3HUKIN
pacmagoM CIIOXKHOI0, TO 10 CBOETO MOsABIeHUs, SBneHus [Ipupos! yxe cymecTBoBain
enuHou cucteMoi. Ecim SIBnenwust IIpupoasl BOZHUKIN HHTETPUPOBAHUEM HYIIA, TO



CIIeIyeT BBIBOJ: caMoe oTeHnuansHoe B [Ipupose 3To mycrota/uonb. EcrecTtBeHHO
BepHBI 00a BapuanTa. Jlo Bo3HukHOBeHUs [Iprpo sl He ObLIO Macchl, TeMIIa BpEMEHH,
HACTOSIILIET0 (BpeMEHH), MpOoCcTpaHcTBa U dHepruu . Bee SBnenns [Ipupost
npucyrctsoBasm B [Ipotonpupone. Iporonpupona — cocrostaue Ipupoas:

1o Bo3HHKHOBeHUs Beenennoit. [Ipotonpupoza 6s110 Touko [9] 1 BeceM s SABneHuit
[Ipuponsl. Kakue BapuaHThl pacnaga-cuHTE3a CYIIECTBYIOT?

Pacman [Iporonpupoiel, Ha MaTepHIo U GU3MYECKUI BakyyM rpoct. Ho mpocTtoTa
MPOTHBOPEYHT BHIIICONMCAHHOMY M peaIbHOCTH. J{JIst MPOCTOTHI GU3NIECKUN BaKyyM U
MaTepus JOJDKHBI CYIIECTBOBATH 10 CBOETO BO3HUKHOBEHUS.

{151 KOHKpeTHU3auuMu pacCMOTPUM BapUaHT UCXOAs U3 cyllecTByroleit [Tpupoast:

a) Uerblpe yacTu BO3HUKAIOT IIPY ABOWHOM J1yaJIbHOM pacmlase;

b) IMpupona npencrasnser coOoi CyIeCTBOBAHUE KOMIUICKCHOCTEH, 00 INHSIOIIX
muckpetnblie (MV) u otkpoiteie (ET) nBoiinsie Ssnenus [Ipuposr.

CrnenoBaTensHO, Ha IPOMEXYTOUHOM 3Tane, [Ipupona npeacrapnsina u3 ceds
yaJbHOCTB Haphl «IUCKPETHOE — OTKPBITOEY.

Cxema mporiecca:

[IpoTonpupona PN (TEMV)
HyanbHas mapa ME VT
Kommnnekcnas napa MV ET

[Iporonpupona PN («TEMV») pacianaercst Ha JyalbHbIE YaCTH AUCKPETHOE —
OTKpBITOE». Bo3HUKaeT nyanpHas napa «ME-VT». HacTtu mapsl paciagaroTcs

Ha COOCTBEHHYIO AyanbHOCTHY (M-E) — (T-V)». KOMIIOHEHTHI HOBBIX Map
00BEAMHAIOTCS, CUHTE3UPYSI KOMIUIEKCHYIO mapy MV=ET.

Pacnag u o0beanHEHNE KOMIIOHEHTOB MOYKHO OOBSCHUTD, €CIIM IPUMEHUTH MOHSITHE
noteruuai. CymmapHsiil noteHuuan [lporonpuponst pasen Hymo. [lycrs: 7= (-3); V=
(-1); E=1; M=3. llorenunan [Iporosakyyma TV u [Ipotomarepun EM cOOTBETCTBEHHO
paBeH (-4) u (+4) nm K1yanpHOCTH paBHA §.

Hanpueiimunii pacnan Ha gyansabie napsl (I'— V) u (E — M), co3gaeT BO3MOXHOCTh
Ut 00pa30BaHMs Pa3HBIX BApUAHTOB COEAUHEHUN MEXy HUMH. Bapuant EV

u MT oNKCHIBAET CUCTEMBbI HEUTPAJIBHBIC MO MOTCHIUANY U HE B3aUMOJICHCTBYIOIINE
MeXay co00i. DTO BapuaHT MEPTBON IPUPOIBL.

Bapuaatr MV=3—1=2u TE= (-3) +1=-2 co3maer HOBYIO AyaJIbHYIO TPy,
00J1aJa0UTyI0 HU3KOM CTENEHBI0 IPOTHUBOIIOJIOKHOCTH, OTHOCUTEIBHO Maphl
«IIpOTOMATEPHsi — NPOTOBAKYyM». Pe3ynpTaroM Takoro coeauHeHus Oyner
YMEHBILIEHUE «IIPOTUBOOOPCTBA» MEXKAY AyaJbHBIMH KOMIOHEHTaMH 1 NIOBBILICHNE
cTaOUIBHOCTh HOBBIX cucTeM. Bo3Hukmu He nyanbHble napsl TE u MV. Marepus

1 3¢up KOMIUIEKCHBI Apyr Apyry. OO0benquHeHne yacTeil pa3HbIX TyadbHBIX Iap
co3naino Matepuio u 3¢up. Pacmag u mocnenyromyii CHHTE3, BOCCTAHOBIII €HHCTBO
[IpoTonpupoel, Ha HOBOM Ka4YECTBEHHOM YpOBHE

2. BozuukHosenue SBnennii [Ipupoas! u3 [lpoTonpuponsl, ykassiBaet

Ha paBHO3HAYHOCTH SBneHuit [Ipupoasl. PaBHO3HAYHOCTH JOCTATAETCS TIPH:

- paBeHCTBE. PaBeHCTBO co37aeT 3acToif — BapuaHT MepTBOH [Ipupossr (00BsIcHEHHE
MPUHATHAE HEPaBHBIMU NoTeHIHanoB Ssnenuti [lpuponsr 7= (-3); V= (-1); E=1; M=3);
— JEATENFHOCTH B Pa3HBIX cdepax, MpHu CYIIECTBOBAaHHH B3aUMHOTO oOMeHa. Bapuant
JuHaMuaHOU [Tpupoabl.



3. B3aumogeiicTBre BO3HUKAET MPU BO3MOKHOCTH CO3aHHUSI MHOTOBapHUAHTHBIX
COCTOSIHMM MEXy TOUKaMH, XapakTepu3yromuMu Seinenus. Ha ninockoctu nepBoit
MHOTOBapHaHTHOU (THOKOI) CHCTEMOH SIBISIETCA YEThIPEXYrOJbHUK (B HALLIEM

cnyqae M, V, T, E). CnenoBarenbHo, Ipu OTCYTCTBHU AeexToB B ABnenusx [Ipupomsl,
mup Obu1 661 TIOCKUM. [IpoTonpuposa, pa3aeTuBIINCh HA KOMIUICKCHBIE

qacTu, MaTeputo MV u pusudeckuii Bakyym TE, nanee MposBISIET CBOTO
IBOWCTBEeHHOCTH Aedekramu Spnennit [lpuponsr. ledexTs! (IBMKEHNE) CACTAT MUAD
00bemMHBIM. 11 Ha060poT. OOBEMHOCTH MO3BOJIHIIA BO3HUKATE JIe(eKTaM.

4. lyanbHbI pacnaj HapyIIaeT EAMHCTBO N3HAYAIbHOU CUCTEMBI. JlyaabHOCTD
omnuchIBaeTca TMHUEH. Il COXpaHEeHUsl eIMHCTBA JIMHUS A0JKHA 3aMKHYThCs. bricTpee
JIMHMSL 3aMKHETCS Ha IUIOCKOCTH, 4YeM B o0beMe. CreoBarenbHO, pa3nencHue SABieHuit
[Ipupoas! Ha epEH AUKYASPHBIE TIOCKOCTH €CTh CAMBIH BHITOAHBIN BApHAHT
COXpaHEHHUs B €AMHCTBE AYalbHOTO MHUPA.

KopoTtko
1. Tparchopmarwst 2IeKTpOMarHUTHOTO U3TydeHus B [IpocTpancTBo nenaeT
HEBO3MOXXHBIM BceneHHOH «mieperpeB» u co3naeT nedekr oobema BeeneHHOIM.
2. B KHUIKOCTH/TICEBIOKUIKOCTH (2 CTETICHH ABIKCHUS), BUOPAIHS JOCTATOUHOM
YaCTOTHI (IOTIOJTHUTENBHAS CTEIEHb CBOOOIBI IBYKEHHSI ), CO3/IACT 00pa30BaHUe
nceBaopOpM B )KUIKOCTH U (HOPM B MCEBIOKUAKOCTH [10]
3. [Iporomarepus 310 HOMIb A5t Beex SABnenuit [Ipuponpl. Yto Obl BI3BATH
HEIMHENHBIN NPOLECC B HYJIE, TOCTATOYHO 3aITyCTUTh B HETO MUHUMAJIbHBIN
noTeHuuai. «bonpiioi B3peIBY» ObLT COBCEM MaJICHbKHI, 1aXe M0 3¢MHBIM MEPKaM.
4. V3MeHeHne CKOPOCTH WJIM YacTOTHI CBA3AHO C TeM, B KakoM SIBienuu [Ipuposr
MIPOUCXOAAT U3MEHEHH. Eciu B pocTpaHCcTBe, TO yecKOopeHue. ECy B TeMIie BpeMeHH,
TO U3MEHEHHUE YaCTOTHI.
5. Bo3MOXHO, 37IeKTpOH TpaHCHOPMHUPYET CBOIO Maccy B dpHp. DIEKTPOH TepseT
B Macce, IPOTOH YBEJINUNBAETCS B MacCE.

JBukeHHe BpeMeHU M MOMEHT «ceiiuacy
JIBrKeHrEe BpEMEHH €CTh Pe3yibTaT TpaHnchopMaIiy OyIymero B Mpouuioe.
Tpancdopmarus He MOXKeT OBITh MTHOBEHHOM, T. €. UMEET CBOW BPEMEHHOH MepHO/I.
[epuon Tpanchopmaryn SBIIETCS MOMEHTOM «ceidacy (Hactosmm). CKOpocTh
TpaHchopManuy 3a1aHa TEMIIOM JIBIKCHHUS BpeMeHH. V3MeHeHne TeMma JBIKEHUS
BpPEMEHH CO3/1aeT H3MEHEHHE Mepro/ia TpanchopManuu 1 He SBISETCS ABHKCHHEM TI0
ocu «IIpoumoe — bynymee». CiieqoBarenbHoO, U3MEHEHUE TEMIIA ABMXKEHUSI BpEMEHU
CO3JaET U3MEHEHHE CKOPOCTH MPOIIECCOB M HE CO3AET BOZMOXKHOCTHU MTEPEMEIATHCS
no ocu «IIponutoe — bynymee» EAMHCTBEHHOCTh MOMEHTA «CEMYAC) MO3BOJISIET
CUMTATh €T0 BOJHOBOM KOpIycKyinoi. HampaBieHre ABMKEHUS KOPITYCKYJIbI 3a/1a€T
BekTop «lIpouuoe — bynymee». Cymma nepuoaoB co31aeT AMTUTEIBHOCTD COOBITHSL
[Mepuon Tpanchopmarm 3T0 mporece, a He CYIHOCTh. TMTeNbHOCTD U pe3yIbTaT
mporecca u3MepuTh MokHO. CaM ¢ co00H, mpolecc CyMMUPYETCs TOJBKO a0CTPaKTHO.
[To »TOli MpUYIMHE MOMEHTHI «Ceduac» 00BEAMHSIIOTCS TOJIBKO a0CTPaKTHO, CO3/1aBast
abctpakTHOe noHsTHE Bpems (ImuTenbHOCTh cOObITHS ). AOCTPAaKTHOCTD AJIMTEIBHOCTH
coOBITHSA 3ampelnaeT peanbHo nepeMeriarses no ocu «lIponutoe — bynymeey, T. e.
JBUTATHCS MEXKIY COOBITUSIMHU.



s cobmonenus paBeHcTBa M=/ (-T) HeoOXoAMMa CMEHa HANpaBJICHUS Ha
180°. Jlns cvmens Hanpapnenns Ha 180°, MOMEHT «ceituacy (HacTosIIee) TOIDKEH
pacronaraTbcs Mo HOpMaJIK K OCH TpaHC(hOpManuu.(«CTpee» BpEMEHN ). Y BeINIeHNE
Maccet Matepun, Bo BeeneHHHOM, co3/1aeT yCKOpeHue mporiecca TpaHchopManuu
Bynymero B [Ipomnoe TE—MV. B pe3ynprare HaOmMo1aeTCsl YCKOPEHHE MO OCH
«CTpesBl» BPEMEHU U IO HOPMaJHX K HEH. Y CKOpPEHHUE 0 HOpMaJIA CO3/1aeT
LEHTPOCTpEMUTENbHOE YcKopeHue. CleoBaTeabHO, MOMEHT «Celuacy JBUKETCA,

C YCKOPEHHEM JIMHEHHBIM U HEHTPOCTPEMHUTEIbHBIM. I BIXKEHHE MOMEHTA

«ceigacy ¢ IByMs YCKOPEHUSIMH, rpaduecKy ONMCHIBACTCS KaK CIIUPAJb U3 BPEMEHH,
pacHmpsoascs B 1uamerpe.

BropuuneiM s dexrom, ot aBmkeHus Bpemenn, sBisercs Tpanchopmariisi JHeprHH
B [IpoctpanctBo. Tpanchopmanms yBenmuuBaet koamdectBo [IpocTpaHcTsa.
VYBemruenue oobema [IpocTpancTBa crmocoOCTBYeT CHIDKEHUIO KOHIIEHTpaun Ddupa
B [IpocTpaHcTBe, yeM CO31aeTCs MPOCTPAHCTBEHHOE, IMHEHHOE

U IIEHTPOCTPEMHUTENIFHOE, YCKOPEHHE MOMEHTA «ceifdacy. ['padudaeckn 3T0 BBITISIAT
KaK MPOCTPAHCTBEHHAS CIIUPaJlb, PACIIMPSIONIAACS B JUAMETPE.

Maremarnuecku, [IpoctpancTtBo 1 Bpems pacnosiararoTcst 1o HOpMajiu Ipyr K Ipyry,
MI0O3TOMY YCKOpPEHHE, BOZHHUKAroLIee OT pacupenns [IpocTpaHcTBa, «3aKkpydnBacT»
PaCHIMPSIOLIYIOCS BO BPEMEHHU CIHUPajib MOMEHTA «ceivac» B BOPOHKY U3 BOPOHKH

B MIPOCTPAHCTBE — «3MEI0, 3arjaThIBAIOLIYIO CEOs».

OtBrekaroch. Y IUBUTEILHO, HO CHMBOJIOM BEYHOCTH, B APEBHUE BPEMEHA,
BbIOpasy 3Mer0, Moenauyto ceds — ypobopoc. Bonpocs! 0 Tom, Kak HE YUTast 3TOTO
a03ama, OHM IpUIYMaI YpoOOpoC U KPOHOC, OCTaBUM OTKPHITHIM. ['paduueckoe
OMMCAHUE PA3BUTHSI HACTOSILETO, OOBSICHSIET OTKIIOHEHNE 3aBUCHMOCTH
IPABUTAIOHHOTO B3aNMOeiCTBHs, 0T GyHKImH 1/R%. OTKIOHEHNE BBI3BAHO
HCKPUBJIEHUEM «CTpeJibl BpeMeHn» B ypobopoc. Hannuue nuHeitHOTO 1 ABYX
BpaIIaTeNbHbIX (PACIIONIOKEHHBIX IO HOPMaJH APYT K APYTY) ABUKEHHUH CO3/1aeT
MPOCTPAaHCTBEHHO-BPEMEHHYIO (hOpMy MOMEHTa «ceiigacy. Ddopma co3aet
3aMKHYTOCTbh MOMEHTa «ceigac» ot [Iponumoro — byayiero, 4eM He O3BOJIAET
«IYTELIECTBOBATHY» BO BPEMEHH, COXPaHssl HENPEPHIBHOCTD JMHEHHOTO TEYEHUS
BpEMEHH. «3Mes, OTIIONIAroNas ce0s1», 00pa3oBaB MPOCTPAHCTBEHHO-BPEMEHHYIO
(dhopMy, co3ania ynopsJioueHHOCTh BO B3auMo/ieiicTBrn [Ipomioro, MOMeHTa «ceidacy
u bynymero. YnopsmoueHHOCTh BbIpa3uiiach B 00pa30BaHUU IPUINHHO-CIICACTBEHHBIX
cesizeil. Ho obpazoBanue ypobopoca He MOTJIO MPOU30MTH 32 HYJIEBOM OTPE30K
BpemeHu. B nepuon ot Hauana bosenioro B3peiBa, 10 BOSHUKHOBEHUS
ypobopoca rpanut Mexay [Iponuisiv, MOMEHTOM «ceidac» u byaymmm He 66110, 9TO
Hapylmasuo NPpUYNHHO-CIEACTBEHHBIE CBS3H. Takoe coctosgHue [Ipupoasl MOXKHO
omucaTh Kak Xaoc.

MomMeHT «ceifuacy, Kak MoCpeIHUK
MowmeHT «celtuac» 310 nocpeqHuk Mexay [Iponuteiv u bynymmum. MoMenT
«ceigacy rpaUuECKH BBITTIAIUT, KaK PACIIHPSIOMIASCS CITUPaTb, KAKOW-TO TOJIIHHEI.
TonmuHa ciupany, MEHbIIE 1ara «pe3p0bl», He O3BOJISIET CONIPUKACATHCS BUTKAM
CIUpaJIH, IO HAIPABICHUIO IBHKEHHS OT bynymero k [Ipommomy. Yckopenue, co3naer
paszeneHne MOMEHTOB «ceiidacy» Ha IUIOCKOCTH BpalieHus. DTH ABa (hakropa
COXPaHSIOT pa3JeleHue MOMEHTA «ceidacy, [Ipouutoro u byayiero, 1pyr ot apyra.



PocT KOHITEHTpany Macchl U CHUKEHUE KOHICHTparuu TFE, B pU3NICCKOM
BaKyyMe, CO3J1aeT YBEIMYEHNE CTOJIIUHB» CIIMPAIM MOMEHTA «ceidacy. B kakoi-To
MOMEHT BPEMEHH, TOJIIIMHA CIUPAJIM CTAaHET PABHOM IIary «pe3b0bl» MOMEHTa
«ceivacy. DTa cUTyalusi CO3JacT CONPUKOCHOBEHNE MOMEHTOB «Ceiyacy MPOIUIOTro
n HacTosmero. COMpUKOCHOBEHHUE CO3/1aCT YCIOBHE ISl TpaHC(HOPMAIIMH CTIHPAITH
B KOJIBLIO, T. €. OOHYJIGHUIO «CTpenbl» BpeMeHH. Ha HauanbHOM 3Tane BOZHUKHET J1Ba
mporecca:

- KPaTKOBPEMEHHBIN «OTCKOK» «CTPEJB» BPEMEHH BIIepel, TpaHchopManuei
BpaIaTENIbHON SHEPTHH «CTPEIBD) BPEMEHH, B MTOCTYIATEIBHYIO;
- cxkarue crimpanu [Iponuroro.

«OTCKOK» «CTpETbI» BPEMEHU BIIEpe, 3aMETHO YBEJIMUUT BbIICJICHHE SHEPTHU
ot Tpancdopmaru dpupa B Mateputo. OOpaTHOE OT KOTCKOKA» CKATHE CIIHPAIN
[Ipouutoro npuBeaeT K BOSHUKHOBEHUIO 00paTHON «cTpeibl» BpeMeHu. st oOparHoit
«CTpeJbD» BpeMEeHH, IOHaAo0uTCs 3Heprus, u [Iponuioe (MaTepust) pe3Ko CHU3UT CBOIO
TeMITepaTypy, 3a0paB y cebst MMEIONTYIoCs YHEPTHI0. B3anmoelicTBre mpsamMoit u
00paTHOM «CTpe» BpEMEHH, CO3AaayT OOHYJICHHE IBHKEHUS BpeMEHU. XO0JI0JHOH
Matepus OyIeT oueHb Majio BpeMeHH (1o Mmepkam Beenennoii). OcraBuiics 6e3
nocpenHuka, [Iponuioe u bynyiee, HAaUHYT HEOTPAHUYEHHOE B3aMMOIEUCTBHE, C
o0pa3oBaHMEM KOJIMYECTBA SHEPTUU, MHOTO O0Jblie HOpMbL. BHemiHe 310 Oyzaer
HaOIIOAThCS, KaK B3PHIB.

Takoil mpoLecc He MOXKET HAaYaThCs BE3/1€ U MOJHUEHOCHO. I1epBbIe 3BOHKU
BO3HUKHYT B MECTaxX, I7i¢ KOHIeHTpanus marepun B [IpocTpancTse ciocobna
CYIIECTBEHHO BIMTH Ha IIpupoaHyro «cTpeiry BpemMeHn». MakcumanbHast
KOHLEHTpauusi Mmarepun Bo Beenennoit HaOmonaercs B 3Be3nax. Kak mosenyr cedst
3Be3/bl, IPU NOAXO0E K TOUKE OCTAHOBKU BpeMEHH?

«OTCKOK» MOMEHTa «ceigacy, oT [Ipensimymmero BuTka ciimpaiu B bynymee,
yeeauyum evloeneHue sHep2uu 36e300ul. 36e30a cmanem sapde ceemumuocsl. JIBUKEHHE
BPEMEHH NMEET MPOTHBOACHCTBYIOIIUI MTPOLIECC, CO3AAIOIINI IPaBUTAIIMOHHOE
B3aumoaeiicTeue. IIpoTHBOAENCTBYS OTCKOKY MOMEHTA «ceidac» B bynymiee, BUTKH
[Ipommoro coxMyTcsl. yMEHBIIUB «CTPENY» BpeMeHH B IIponutoM. YMmeHbIIeHNE
«ctpensl BpemeHnn» B [lponutom (s Hac [pomoe 3to matepus), ocnadbur
TpaBUTALUIO U 36e30a HauHem yeenudueambvcs 6 pasmepe. Ilpu obpaTtHOM mpouecce,
Mexnay cnupansiMu [Iponuioro u 00HyIEHHOM MOMEHTE «ceildacy, BOSHUKHET
«TIEPECKOK», «CTPEIBI BPEMEHM» B OTpHILIATENIbHOE 3HaueHue. [Iponeccel, npu
00paTHO «CTpesie» BpeMEeHH, UAYT C MOTIOLICHUEM 3HepTuH. OxaadxicoeHue Maccusa
36e30bl npugedem K npekpaujeruro usnyyenus. Tpanchopmarus crimpani B KOJIBIIO,
HEHTpanu3yeT 00e «CTpesbl» BPEMEHH U HACTYIMUT MOMEHT OCTaHOBKU BpemeHH. [Ipu
HACTYIUICHUM MOMEHTA OCTaHOBKY BPEMEHH HAUYHETCS HEyIpaBiseMasi TpaHChopMaIus
bynymero B [Iponinoe, ¢ svioenenuem ocpomuo2o koruvecmea suepeuu, Habarooaemas,
Kak écnbiuika. JJaHHOE ONMCAHUE COBIAAET C OMMCAHMEM BCIBIIIKY CBEPXHOBOM.

He pernmamenTupyemass MOMEHTOM «ceifgacy, Tpanchopmarius Ddupa B Marepuro,
IPUBEIET K TOMY, UTO 6CHbIUKA CEEPXHOB0LL CO30aem 3HAUUMENbHbIN POCH
KoJuvyecmea mamepuu, 6 0AHHOM yuacmke Bcenennoii. B3pwie pazopocaem mamepuio
6 npocmpancmee u cyujecmeyiowas 6 [lpupooe «cmpena» epemenu, epHem npoyecc
s3aumooeticmsus byoywee — Ilpouinoe, k Hopmanvromy xo00y. Ilocredyrowue
npoyeccul popmuposanus naanem u 36€30, NPUeOym K noGMmMopeHuo Cumyayuu,



3a bonee Kopomkuil npomedcymox epemenu. Poct maccel marepuu Bo Beenennoii Oyzner
YCKOPSATB MPOLECC NMEPEX0A 3BE3/ B COCTOSIHUE CBEPXHOBBIX. HacTynmuT MOMEHT, KoTaa
€CTECTBEHHBIN X0 BpEMEHHU, HE OyIeT cioco0eH BOCCTaHABIMBATH BO3HUKIINMA
«TMIEPECKOK» B HAIIPABJICHUH JIBUKEHUS BpeMeHU. Ha aToM sTane HauHeTcs 0OpaTHBIN
X0J BpeMEHHU. B 0TiMunu OT CyIIecTBYIOIIEH «CTPEIbl BpEMEHW», 00paTHBIN X0
BpPEMEHH, HAaYHET MpeBpaaTh ypodopoc B chepy, GOpMHPYIOIIYIOCS B HIap. DTOT
MPOLIECC «3aMKHET» Ha ce0sl BUTOK pacTpyda MpOCTPaHCTBA U MPOCTPAHCTBO HAYHET
ckumarbes. O0beIMHUBIINCE, B (hopMupyromemcs mape, [IpoctpanctBo u Marepus
Oynyt tpanchopmupoBarscs B Ddup. [Ipu aBmkeHnn 00paTHON «CTPEIBl BpEMEHI»

K [IEHTPY 1Iapa, BOZHUKHET HOBBIN BUJ [IprpoapL.

[Ipu moaxone «ctpensl 00paTHOrO BpEMEHN» K LIEHTPY IIapa, KOJIMYECTBO
Marepun B DdupHoii BeeneHHON CHU3HTCS 10 Tipeesa, Ipyu KOTOPOM MPAaKTUIECKU
HE OCTaHEeTCs MOTEHINaNa, IS Pa3BUTH U CyIeCTBOBaHUs DdupHoit Beenennoit —
MaTepUaIbHBIA MUp CTAHET Pa3MEPOM C TOUKY, IO MepkaM BceneHHoil. JJocTurays
COCTOSIHUS TOYKHU, OOpaTHas «CTpelia BpeMEHM», OCTaHOBHUTCS U B D(upHoil Beenennoit
HayHeTcs bonbmol B3psIB, KOraa-To NOJIOKUBIINN HAYAJIO HAIIEMY MAaT€pHUaIbHOMY
MHDY.

CMeHa HanpaBJIeHUs «CTPENBD) BPEMEHH, HE TOJIBKO OCIA0UT IPaBUTALINIO
3Be3bl. JJOMOIHUTENbHO OYAET HApYIIEHO B3aUMOACHCTBUE IPOTOHOB U sAJIEp aTOMOB
C JIEKTPOHAMHU. Slapa aToMOB MOTNOTAT 3JIEKTPOHBI, 00pa30BaB MEKTPUUECKU
HEWTpaJbHbIE MaTepUaNbHbIe YacTHLEl — bonpmme Heltponsl. [Ipekpamenue
«OTCKOKa» «CTPETBD» BPEMEHNU NMPUBEAET K pacnany bonsmux HeTpoHOB
1 BO3HUKHOBEHHIO U3 HUX XUMHUYECKUX 3yieMeHTOB. Clie10BaTeNbHO, passumue
Bcenennoti, e3pvisamu ceepxnoguix, (mounee « nepeckOKoM» 6 00pammblil X00 6peMeHlL),
eedem K mpanc@opmayuu NPOmMoOHO8 U 31eKMpPOHOE 6 XUMUUECKUe 1eMeHmbl. Imo
MOJICHO NPOBEPUMb CPABHEHUEM CNeKMPalbHO20 usnyyerus C6epxHO6bIx 00 U nocie
83pbisa.

Otmeuy, uto npeobiiaganue Bo BeeneHHOM, KonryecTBa BOAOPOAa, HAZl APYTHMH
XUMHYECKUMU 3JIEMEHTAMH, YKa3bIBa€T HA TO, YTO CYIIECTBYIOILAS «CTPEJia BPEMEHM
HaXOJUTHCS Ha HA4YaJbHOM 3Tare 3BOJIOLUH.

BriBoanl.

1. B3pbIB CBEpXHOBOM, CHU3UB KOHIICHTPALMIO MATEPUH Ha MECTHOM YPOBHE,
BOCCTaHOBUTH X0 BpemeHu oT [Ipouutoro k bynymemy, B 3tom o6beme Beenennoit.
2. Mr1 xuBeM B [Ipupose, cymecTBOBaHNE KOTOPOH 00YCIOBIEHO KOIeOaHUIMHU
tpanchopmanum Martepuu B Dup u 00paTHO.

3. B rmo6ansaom Bapuante [Ipouutoro u bynymero ver, ects nepuoanyHocts. Hare
[Mpomioe 3to bynymee Ddupuoro/Ayxosaoro mupa. Ham pazym paboraer,
nepemernasi IyxoBHble 00pa3bl. Pazym BCTpeuHOI «CTpembl» BpeMEHU OYyIET MBICIHUTD,
nepenBUrasi MaTepraibHble TeNa (aHajJIor Maxmar).

Kaxk npoucxoast xojedanuss MV— TE?

Uto Obl OBITH KOJEOTIOMINUMCS MASITHUKOM HAJ0 UMETH OTOPY, CPENY U «HUTH
KpEIUICHUSI CUCTEMBI K orope. YTo OBl «I1eCOUHbIE Yachl BPEMEHM» MOTJIN
«TEepPEBEPHYTHCSA», HEOOX0AUMO uTO OBl cuctema MV« TE umena cniocoOHOCTb
«OTIPOKHIBIBATHCS». BoiOepeM aHAIOTHIO UCXOS U3 CIEAYIOIINX YCIOBUH.

a) B3ammoielicTBYIOT 1B CHCTEMBI;
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0) OOpaTHBIH X0/1 B3aUMOICHCTBUS HAYMHACTCS IPH JTOCTIKEHUH MaKCUMaHbHOTO
3HaueHus1 ogHoro fAsnenus [Ipupoasl ¥ MUHUMAIbHOTO APYroTo;

B) B3aMMOJCHCTBYIOIINE CUCTEMBbI O0BEIUHEHBI 0OPAaTHON OTPHULIATEIBHOMN CBSI3bIO.
OTUM yCJIOBUSAM YIOBIETBOPSET KojeOaTenbHblil KoHTYp LC, rie L — Karyika
unayktuBHas, C - koHgencarop. [lpu cooTBeTcTBUM

tparchopmanmu MV«—TE konedaTenbHOMY KOHTYPY, KOHTYP JOJDKEH YTO-TO
W3ITy4aTh WM NIPUHUMATh. [{pyruMu cinoBamu, Ipu ABMXKEHUU BO BPEMEHH, «UTO-TO»
JOJDKHO M3Ty4aThes WK noraoumarbes. [Ipu cymecTByromen «crpesie BpeMeHn»
9HEprus BeIAEIsAETCS U Bompoca «OTKyAa s3Heprusi?», HeT. [y ABMKeHUs: BpeMeHH
00paTHBIM X0JI0M MOoHaAo0uTcs 3Heprusi. OTKyna OpaTh 3HEPTUIO? DHEPTHIO MOXKHO
B3sTh, moryomas Gororsl. ®oToHoB Bo Beenennoii mano. OTkyna enié B3sTh SHEPTHIO?
OOparum BHUMaHHE, YTO 3JCKTPOMArHUTHOE U3IIy4yeHHE, UMEIOLIee TEMIIEPATypy HOJb
KensBuna, cranoButcs [Ipoctpancteom. CienoBarenabHO, SHEPTHIO, IS
tpanchopmanuu Marepun B 3¢up, [Ipupona moxer O6pars, nputsrusas [IpocTpaHcTBO.
st Toro, uto ObI cTsiruBaTh [IpocTpaHCTBO, MaTepun HaJ0 UMETh TEMIIEPATypPy MHOTO
HUXe abcoyoTHOrO HyJs. Takasi TeMrneparypa peajibHa, IPpU OOPAaTHOM «cTpene»
BpemenH. Crie10BaTeNbHO, IPU 0OPATHOM X0/ BPEMEHHU, MATEPHs OCTHIHET

JI0 TEMIIEPATyp, KOTOpbIe ceiiuac HeBO3MOXKHbI. Celiuac, TEOPETUUECKH, HET Mpenesa
JUIA BEJIMYMHBI TEMIIEpATyphl Bbile Hysl KenpBuHA 1 cymecTByeT abCOMIOTHBIN HYIIb
temmeparypsl. [Ipu «oOparHo#i cTpene» BpeMeHH, HUKHETO Mpeaesia TEMIIEpaTyphbl

He Oyner. byner abcoOTHBIN MAaKCUMYM TeMIIEpaTypHhI.

HenpepbIBHOCTBL M 32 KOHBI COXPAHEHHA

Uem 00yciioBIeHa HENPEPHIBHOCTH M M30TPOMHOCTh pocTpancTBa? Ha ocHoBe
teopembl Noether [11] aTum dakropom noimKHa OBITH TIEpEeMEHHAsI, CYIIECTBYIOIIast
BO BCEM MPOCTpaAHCTBE U BpeMeHH. OO11Iel mepeMeHHOHN SBISIETCS JBUKCHNE BPEMEHH.
JBH>KEHUE BPEMEHU ATO IBUAKEHUE TUCKPETHOIO MOMEHTA «ceiuac» u3 bynymero
B [Ipomioe. B MoMeHT «ceituac» mpoucxoaut tpanchopmanus bymaymero B [Iponuioe.
Tpancdopmarms moapazymMeBaeT HOCTOSTHCTBO CYMMBI TIOTEHIIMAIOB KOMIIOHEHTOB.
Bozuukaer Bonpoc. Uto co3gaeT moCTOSHCTBO CyMMBbl KOMIIOHEHTOB BpeMeHHU? 31ech
JIBa BapMaHTa OTBETA!
- CymecTByeT o4yepeaHasi «TeMHas» KOMIOHEHTa, KOTopas ABHKeTcs BO BeeneHHo.
- M3MeHeHne KOHCTaHT, T.€. B [Ipupoe cymecTByeT B3auMHasi 3aBUCUMOCTh KOHCTaHT
W JBUKEHUS BPEMEHU.
51 cTOpOHHUK BTOPOTO BapHaHTa. Bce yBEpEHBI B CYIIECTBOBAaHUH B3aUMHOM
3aBucuMocTH B [Ipupone, Ho cuuTaeTcs, YTO KOHCTAHT U JBMKEHUS BPEMEHHU 3TO
HE KacaeTcsl.
[TonaTBepsxmaro 310 Bompocom oT oOpaTHOoro: «Kakoi 3aKoH ,,He COXpaHEHUS ' CIeayeT
U3 JUCKpETHOCTH MaTepun?» byay pan noiyduTs 0ObsICHEHHE U A0 CBOE.
PaccMmoTpum coxpaHsIOmyrocs: BEMUINHY, Kak const. B [12] paccMoTpeHs! 1Be
KOHCTaHTBI X+y= const ¥ Xy= const, MPeACTABISIONINE COO0N MaTeMaTH4YeCKOe
OTIMCaHUE COOTBETCTBEHHO AyaJbHOCTH M KOMIUIEKCHOCTH. [{yalbHOCTB
1 KOMIUIEKCHOCTB OIIMCBIBAIOT HENPEPBIBHOCTD. B TO ke Bpems,
ypaBHeHne ET=MYV, onuchIBaeT MaTE€PUIO, SBIIOIIYIOCI TUCKPETHON cucTteMoil. Uto
co3/1aeT AUCKpeTHOCTh? Bo3MOXXHOCTH JBE:
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1. IlepBas. «bor co3man uensie yncna. Bce ocTanpHOE 1€10 pyK uenaoBeka». Beipaxenue
Leopold Kronecker [13]. CMmbICT — HENIPEepBHIBHOCTH CO3/1aHA YETIOBEKOM,
JIMCKPETHOCTH (MaTepus + 4enoBeK) co3maHa 6oroM. Bece mornaHo, MOHSATHO
U TIOATBEPKAACTCA PEIUTHUEH.

Bropas. U3 HenpeprIBHOCTH — 0OJIbILIE HE U3 YETO.
i MmaTepuu, BTOPOH BapUaHT €CTh €AUHCTBO KOMIUIEKCHOCTH M JyaJlbHOCTH.
JlyambHOCTB BO3HHKAET pacnanoM. Pacnag nepsudeH. Pemas cuctemy ypaBHEHUN X+y=
const 1 Xy= const ojIyuaeM 1Ba BbIBOJA (- X°) = const u (-y*) = const. {15 MaTepuy,
00'bEIMHEHNE CBOMCTB [yaTbHOCTH H KOMIUIEKCHOCTH, OMICAHO ypaBHEHHEM X-+y’=
const. IT0 ypaBHEHHE ONMUCHIBAECT OKPYKHOCTh Ha MIockocTu. Hammuue Tpex
KOMIIOHEHTOB CO3/1aeT TUCKPETHYIO cepy. Brimie mokasano, 4To mpupoia COCTOUT
n3 4-x siBjeHud. YeTBepThIii KOMIIOHEHT, CO3/1aeT U3 Cephl map, T.e. U3 TOBEPXHOCTH
co3/1aercsi 00BEM U JUCKPETHOCTb.

Kaxnplit KOMIOHEHT MOXET OBITh YeTBEPTHIM. B pe3ynbrare BO3HUKAET
JMCKpETHAsI Macca, TUCKPETHOE MPOCTPAHCTBO (00BEM), TUCKpETHAs SHEPTUS — (OTOH
U AUCKPETHOE BPEMSI — MOMEHT «celuacy, pa3Aessiiolni Mpouuioe u oynyee.

HeonpenejieHHOCTH
[Touemy B KBaHTOBOM MEXaHHKE MOKHO MEHATH CIIEACTBUE U IPUUYNHY, a B
knaccuueckoi Het? HeornpeaeneHHOCTh BO3HUKACT IPU HATMYUHM MHOKECTBA
BO3MOXKHBIX BapuaHToB. [Ipumep. B Boznyxe kameHs Oyaer nanars BHU3, cOOMIOAas
NPUYINHHO — CJIIECTBEHHYIO CBsA3b. [Ipy KauyeHnM 10 CKIIOHY, BOBHUKAET BIUSHUE
¢dopmbl ckitona. BimsiHue GopMbl CKIIOHA 5TO BOSHUKHOBEHHE TIPOTHUBOICHCTBHUSI.
BapuanTtom npoTuBoaeicTBuS SIBIIsIETCS Hanmuue oopaTHoi cssu. [Ipu Hanmunmn
00JBIIOTO KOJIMYEeCTBa OOPATHBIX CBSA3EH, CI0KHO MM Ja’Ke HEBO3MOKHO
(HeonmpeneneHHOCTh) CKa3aTh, YTO SIBJISIETCS CIEACTBUEM, a YTO IPUIUHOM.
I'ne eme BcTpeuaeTcst HeonpeaeneHHOCTh? [I[pUYuHHO-CIIeACTBEHHAs CBA3b CO3AET
OTIpEJICIICHHBIN MOPSAOK COOBITHIA. /{1 CylmecTBOBaHUS HEOTPEIETICHHOCTH CIIEACTBUE
U IpUYUHA TOJDKHBI ObITh paBHBL. ClieICTBUE U IPUYMHA PABHBI B KpyTe.
Krnaccuueckuit mpumep Kpyra 3To MOMCKH OTBETa Ha Bomnpoc: «HTo Bepex, Kypuua win
iAo 7» Bomnpoc Hepaspemum, T.K. MpecTaBiIsaeT co0oi Koblo. B okpyxHOCTH
«KypHlLa — STHI0» HapyIIeHa MIPUYUHHO — CJIEACTBEHHAs CBs3b. CBSI3b «KypHIIa — SHI0»
MEXIY MMOKOJICHUAMHU TpeOyeT COeTMHUTE KOJIblia. Pa3pbIB 0JHOTO KOJbLIA CO3AACT
BHATOK CITMPAJIHN 3BOJIIOLMOHHOTO Pa3BUTHs. BUTKN NTOCIIEJOBATENBHBIX 3BOJIIOIIMOHHBIX
KOJIEL] CO37at0T crnupaib. [1o cimpam HaxoQuM TOYKY BOSHUKHOBEHUS CHCTEMBI
«Kypula — siuno». Bersoa. [[nst sBomonny Kypul, IpUYHHHO — CIEACTBEHHAS CBA3b
cymecTByeT. s abCTpaKTHOTO KOJIbIIa «KYPHILIA — SIMI10», BOZHUKAET
HEOIIPENEIEHHOCTD.

Cutyanys BO3MOXKHA MPHU BEPOSITHOCTHOM XapaKTepe COOBITHA.
BepoATHOCTHBIN XapakTep BO3HUKAET, KOTAA MOJIOXKEHUE CIECICTBUAS U IPUYNHBIL, HE
MMEIOT 3HaYEHUS WM HEBO3MOXKHBI. [locimenoBaTebHOCTD CIEICTBYS U IPUYNHBI HE
oTpeAensieTcs, KOoraa OHu BMecTe B Touke. ClieICTBHE U IPUYMHA Pa3IeIICHBI
MPOMEXYTKOM BPEMEHHU, Ha3bIBAEMbIM IJIUTEBHOCTHIO cOObITHS. Ecin Bpems
OCTaHOBJICHO, TO JUIMTEIBHOCTh COOBITHS paBHA HYJIIO U «YTO Boepen?», onpenenser
TEOPHS BEPOSITHOCTH MM MOAXO UCCIenoBaTens. UTo U OCYIIECTBISIETCS B KBAHTOBOM
¢busuKe, r/1e IBIKEHNE BPEMEHH OCTaHOBJICHO.
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«CTpeJia» M peajibHOCTh BpeMeHH!
Bo3HukHOBEHHE «CTPENBD» BO3MOXKHO JBYMS ITYTSIMHU:
- 3BOJIIOLIMOHHOE Pa3BUTHE PEATbHON TOUKH.(HACTOALIEr0) B IuHKI0. Hanpasnenue
3BOJIFOIIMY CO3JAET BEKTOP, C BO3MOKHOCTBIO ITPOTYJIOK OT OCTPHS K ONIEPEHUIO U
Hazaj. BapuaHT He rapaHTUpyeT BOBHUKHOBEHUE «CTPEJbl». bosbiie BeposaTHOCTD
BO3HHUKHOBEHUS <IISITHA) BPEMEHH;
- TpaHcdopMamus BpameHus (IBe CTEIIEH! IBM)KEHUS ) B JIMHEHHOE ABIDKeHHE. J{ist
TpanchopManuy HeOOXOIMMO CYIIECTBOBAHNE Bpalllalomerocs BpeMenu. Hacrosmee

/T, 9, Bparmaercs, Bokpyr komnouenta I g sgupa Ty y, ¢ gactoroii, cosparomeit
JUTHTEIBHOCTB HacTosmero. Jueprus dupa Iy Bpamaercs Bokpyr msmxymerocs
nacrosmero 1/7T, 0, ¥ 331acT MUHUMAJIBHBIN pa3Mep SHEPTUH, CBA3aHHBIN C TOCTOSHHON

Inanka. MosxHO cka3ath, ato 1 0E0, aHaJIoT IBOMHOM crimpaym. HampasieHne
BpallleHU s, 3aaET NPUUNHHO-CJIECTBEHHYIO CBA3b, HO MPOLECCHI IOBTOPSIFOTCH,
co3zaasas HeonpeaeneHHocTh. CiienoBaTeNbHO, IPUYNHHO-CIIECTBEHHAS CBSI3b
CYIIECTBYET H IPH OCTAaHOBJIEHHOM BPEMEHH, Harpumep B (poToHax.

BriBoa1. Bpewms, kax cymsocts, cymectsyer B Buae ddupa 1 gl g, u xax nepuon
Tparchopmanuu Jpupa B MaTepuio (HACTOSIIEE).

3ak/roueHue
Ham mup o1HOBpeMEHHO JyalleH U KOMIUIEKCHBIN. J[yanbHOCTB pacroJaraeTcs Ha
JIMHUH, KOTOpasi MaTeMaTUYECKH OMUCHIBAETCS ypaBHEHHEM y=cX. KoMIIeKCHOCTD
BBIpAKaeTCs ypaBHEHHEM y=c/X. CrenoBaTeiIbHO, YPaBHEHUS y=CX H y=C/X SBIISTIOTCS
ocHOBHBIMH 3aKoHaMu [Ipupoasl. COOTBETCTBEHHO MPEICTABICHHBIM YPABHEHUSM,
npoucxoasaT usmenenus B [Ipupone. MaTerpupoBanne (CyMMHUpPOBaHUE) KOMITJIEKCHBIX
MIPOIIECCOB CO3AET JIOTApU(MHUECKYIO 3aBUCHMOCTh X012 mpo1iecca. CyMMHpOBaHUE
MPOTUBOPEUYHH (AyanbHOCTH), YCKOPSET MPOLECCHl U CIOCOOCTBYET BOBHUKHOBEHUIO
Kpyrosoporta. J{nddepenuupoBanue (pasaeieHne) co3aaeT yCKOpeHne mpoiecca
pa3BUTHSI CHCTEM, a POCT CUCTEMBI YCKOPSET/ MPOIecChl pa3aenenus. Pasnenenue
MPOTUBOPEYH (AyalnbHOCTH), YBEIMYUBAET CTAOUIBHOCTD B CUCTEME.

Ham mup eamn u nyanbHOCTh ¢ KOMIUIEKCHOCTBIO, B3aUMOICHCTBYIOT, TO3BOJISIA
tpanchopmuposarscs SAsnenusim [Ipuposl npyr B apyra. Pacnonarascs,
OTHOCHUTEJIBHO JPYT APYTa 10 HOPMajH, KOMIUIEKCHOCTh U 1yaJbHOCTh
B3aMMOJCHCTBYIOT KaK COMHOKUTENU. BapraHnToB yMHOKEHUS 1BA:

1. x X c/x=c (koHCTaHTa) (4)

[TocTosiHHAs BeMMYMHA IPU B3aUMOJCHCTBUH JyaJbHOCTH U KOMIUIEKCHOCTH, 337aeT
YCIIOBUS AJISl CYIIECTBOBAHUS 3aKOHOB COXpaHeHus. JpyruMu cinoBamu ypaBHEHHE (4).
OMHCHIBaCT 001MI 3ak0H coxpaneHus. Bee B [Ipupone tpanchopmupyetcs, He
BO3HHMKas U3 HUYETO U He ucue3as 6eccrnenno. KoncranTa, npu B3auMoeiiCTBUH
JTyaJIbHOCTHU M KOMIIJIEKCHOCTH, SIBISIeTCsl abcTpakTHON BenmuuuHOM. [lomyqaercs, aTo
Hama [Ipupona Bo3Hukia u3 Adctpakuun/Hudgero u mycroTta 310 camoe
NOTEHIUAIBHOE, 4TO ecTh B [Ipupose.

2. x/(c/x)=xc

KBa):[paTHaH 3aBUCUMOCTD, IIPpU BSaHMOHeﬁCTBHH AyaJIbHOCTH U KOMITJICKCHOCTH,
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CO3/1aeT ycJoBUs ycKopeHus npoueccos B [lpupone. MurerpupoBanue, Takoro Buaa
MPOIIECCOB, CO3/IaCT BO3MOXKHOCTH CYIIECTBOBAHUS (POPM U TO3BOIISIET (popmam
nsuratbes B [Ipoctpanctse u Bpemenn. AuddepenmpoBanne (pasneneHue) STux
MIPOLIECCOB, CO3/1aET JUHENHYIO 3aBUCUMOCTD X0/1a Iporecca. Hannune nepeMeHHON B
YPaBHEHMH y = X°/C IOKA3bIBAET, 4TO IIyCTOTA 3TO HOJIB/CLICHA, ISl HBOITFOLMOHHBIX
npoueccos B [Ipupone.
Caenaem aHau3 MPOTHUBOTIOIOKHBIX YTBEPKICHHM.
JIx06yt0 TOUKY TOKOS, MOKHO pPacCMarpuBaTh, KAaK PABHOBECHOE COCTOSTHUE PEabHBIX
CHJL., HO TOTZ1a TOYKa JOJDKHA OBITh peanbHa. 13 abcTpakTHON TOYKHM BO3HUKHYT TOJIBKO
¢anrazuu. CrnoxeHne BOJH COCOOHO CO3aTh PE30HAHC U B3aMMHOE IOTAIlICHHUE, T.€.
HOJIb IOTeHIMana. Eciin 3Heprus BOJIH MOKET MCUe3aTh, TO OHAa CHOCOOHA BOZHUKHYTH
n3 «Hu4ero». Y cHOBa Hy)XKHA peanbHas BOJIHA U peasibHOE ABrkeHue. B [Ipupone,
MOCJIe TOYKU U BOJIHBI, CJIEAYIOIIUM 3TAallOM Pa3BUTHS, SIBIISIETCSI BOZHUKHOBEHHE
¢dopmbl. Dopma HE MOKET CKJIAIBIBATHCS KaK BOJHBI M PACMaIaThCs HA TYaJbHOCTH.
dopma He MOKET NPEBPAIIATHCS B HOJIb, T.€. 3-X MEPHBIC SIBJICHUS IPUPOIBI HE
C0CcOOHBI BO3HUKATh U3 HUYET0 WM IPEBpalIlaThCcs B «HUYTO». B3anmogeiicTeue
(opMBI C BHEIIIHUM MHPOM (0OIIHIi BapuaHT B3aUMOEHCTBUS (POPM) MOXKET
MPOMCXOIUTH TOJBKO, KaK U3MEHEHHE IO JIMHUU «min - maxy. M3MeHenne
(hOopMBI/TIOTEHITHAIIA, TIO JIMHUHU «Min - max» ecTh 00BIYHOE KOJICOAHNE MasSTHHKA.
Touka MOXKET pa3BUTHCS B 00bEM, HO AJISl 3TOTO HY’)KHO CyMMHUPOBATh peajibHbIEe TOUKU
13 okpyxaronien [Ipuponsr.

3. xy=const

Hanuuue const, B 06paTHOM 3aBUCUMOCTH TeMIIa BpeMeHH BO BceneHHoid, ot
KOJIMUECTBA MPOILEIIIECIO BPEMEHH, 3allpeIlacT JOCTHKECHUE 3HAUCHU N HyIA U
0ECKOHEYHOCTH Yy 000 U3 nepeMeHHol. JJoCTUrHyB nipenesa, mpoLecc YCKOPEeHUs
CKOPOCTH JBUXCHHS BPEMEHH (M YBEITUUECHUS MPOILJIOr0), «OIPOKUIBIBACTCS,

HU3MCHAA HAIIPaBJICHUE NBUKXCHUSA «CTPEJIbI» BPEMCHHU Ha 06paTH0e.
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