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ITAMATH AHATOJINSA TABJJOBUYA CMHUPHOBA

© Yuxapy Cano', 2014

B coBpeMEHHOM «aBTOPHTETHOM» (DM3HYECKOM OOLIECTBE INIaBEHCTBYET «aBTO-
puUTEeTHas» KBaHTOBas (pHM3MKa, BKIIOYAIOIIAS BCE «AaBTOPUTETHHIC» COBPEMEHHBIE
paszensl GU3MKH: «3BE3IHasD» TEOpHs dIEMEHTAPHBIX YAaCTHUL, TEOPHs OTHOCHUTEIb-
HOCTH, MaTe€MaTHYeCKH OMIMOOYHO ONMMCAHHAs alllapaToM TEOPHH BEPOSTHOCTH;
TEpMOAVHAMHKA W KBAHTOBAsl CTATHCTHYECKas MEXaHWKa. Bce OHM KaTeropudecku
OTBEPIIIH KiIaccuueckyro Gpu3nky HploTOHA, KaKk «PENUKTHI JaBHO YLIEIIINX JHEH»,
3aMEHHUB UX COBPEMEHHOW «aBTOPUTETHOI» KBAHTOBOH (PM3UKON W TEOPHEH OTHOCH-
TEJIHOCTH.

Opnnaxo, ¢usndeckoe obiiectBo CCCP 00HapyXWIIO B OPUTHHAILHOM JIATHH-
ckom Tpyae Herorona «Principia Matematicae» macrostmmit Tpetnit 3akon HeroToHa,
T. €. JTUHAMUYECKUH 3aKOH B3amMmonencTBust F, v, =—F;-V,, 4To BRI3BaNO ropsumii
IWCITYT B PsIIaX COOOIIECTBA.

A.II.CMupHOB B CBOEM BBICTYIUICHHH CKa3aj, YTO €CIM y4YEeCTh ITOT 3aKOH B
KJIacCHYEeCKOH MexaHunke HbIOTOHa, TO BCS COBpEMEHHasl «aBTOPHTETHas» (prznka
Oyner «coxoKkeHa A0TIa», K00 3aKOH 3TOT — MPHUYMHHOCTD, IPUBENET K BETUKON IM0-

Yuxapy Cano. Cr.-Knemenrcckuit Yuusepcurer, Anrmmst. 738 Tomo Hceaxapa-mm
Kanarasa-ken, 259-1138, SInonus. Email: alai@wave.plala.or.jp
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8 Yuxapy Cano

Oene HOBYIO KiaccHyeckyro (u3mky B OOpbOE C COBpEMEHHOH «aBTOPHUTETHOID
KBaHTOBOH (pr3HKOH.

CaM >xe NpUHIMI — TO caMoe npaBuiio, KoTropoe A.II.CMuUpHOB BbIBEN MyTeM
MHAYKIMY, €CTh JUHAMUYECKUH 3aKoH B3aumozelcTeus HploToHa.

Taxk xak coBpeMeHHas pr3nKa BCS U3bEeHa CAaMbIMH YXUIIPEHHBIMU OIINOKaMHU
U cama 1o cebe COCTaBJeHa AKIIEKTHYECKH, T. €. He CTpyKTypupoBaHa. OHa mpen-
CTaBJISIET COOOM HKCIIEPUMEHTH M (POPMYJIBI, BBIBEIICHHBIE, a0COIIOTHO OeccucTeM-
HO, B HECKOJIbKHX TJIaBaX COBPEMEHHON (DM3MKH y4EHBIE MPUBOAT K IIPOTUBOPEUH-
BBIM CY)XJCHHUSIM, TaK Kak 0OBEKTOM HX CY)XJEHHUH BBICTYNAIOT CaMH 110 ce0e MPOTH-
BOpEUMBHIC TJIaBBI WIHM pa3fesbl. B TakuX yCIOBHUSIX COCTaBHTh XOTh KaKylO-HHOY/b
MOCTIEIOBATENbHYIO KPUTHKY IPEACTaBIISIETCS IOUTH HEBO3MOXHBIM.

Axcuomatuueckuit noxxon A.Il.CmupHOBa, onpenenuBUIMM JUHAMUYECKUN 3a-
KoH HploTOHA Kak camyro (yHIaMEHTaJIbHYIO aKCHOMY (PU3HKH, CTaj IEPBBIM B HC-
TOPUH TPUHIIMIIOM, JAIOIIUM BO3MOXHOCTbH ITOCTPOUTH MOCIIEAOBATENbHYIO0 KPUTHKY
BCell COBPEMEHHO# “aBTOPUTETHOI (PU3UKH, YTO MOXKHO CUMTATh HEBEPOSTHHIM!

Kpome Toro, u3 OTKphITHS HA OCHOBE «aKCHOMAaTHYECKOT0 MOIX0/a», B KOTOPOM
JUHAMUYECKUN 3aKOH B3auMonencTBus HploTOHA SABISETCS OOHOW M3 CaMbIX IOIY-
JIIPHBIX aKCHOM, TOCJIEJAO0BAaTEIbHO MOXKHO BBIBECTH MHOXKECTBO IKCIEPUMEHTAIb-
HBIX (OPMYJT HalJEHHBIX B pa3jIMYHBIX pa3JeiaX «aBTOPUTETHOI» COBPEMEHHOW
¢m3uky. B 31X pasnmenax ¢popMynasl HE HMEIOT JOKA3aTeNbCTB. JTO 03HAYAET MOSB-
JieHre HOBOH, 0e3 mpoTuBopeuns (QU3MKH, KOTOpasi MEpeKphIBaeT BCE pasienbl co-
BpPEMEHHOW (PU3HUKH.

[puunna, no koropoii A.Il. CMupHOB 0oOpailal BHUMaHUE Ha SKCIIEPUMEHTA b~
HBIE PE3YJIbTAaThl O MAaTHUTHOM MOHOIIOJE, 3TO YTO OHU B CBOIO OYepe/lb KOHTPOIH-
PYIOT caMble OCHOBHBIE (DM3HUECKHE MapaMeTphl: Macca, BpeMs, IIPOCTPaHCTBEHHbBIE
paccTOsHUSA, U BTOPUYHO — TEMIIEpATypy.

B cBoeii moxropckoit aucceprammu Y. Cano non pykosoactsoMm A.IL. CmupHOBa
omnpenenii GU3HIECKYI0 MOJIENb JIEBO-CKPYYEHHOT 0 T'eMKOUAAPHOTro IHYypa 3¢upa,
JIEBO-CKPYUEHHOTO TEIMKOUIAPHOIO 3JIEKTPOHA, MPAaBO-CKPYUYEHHOTO TeIHKOHIap-
HOTO HIHYpa 3¢Hpa W NPaBO-CKPYYEHHOrO TEIMKOMIAPHOIO IMO3UTPOHA, KOTOPOH
A.I1. CMHpHOB TOrJa JaJI CaMyIO BEICOKYIO OIICHKY.

Kax MoxxHO 3ameTHTh B ero hopmyse asoBoro mepexona

M D-D
h—"__ : g | P

k/2
_a |
My —M Mo—M, p| D, |

KOTOpAas OIKCHIBAET 5 ¢a3: TBepaas, KuIKas, ra3000pa3Hasi, Iia3MeHHast ¥ dPUpHasL.
INox norapudMuUeckuM CIUpabHBIM BUXPEM OH, HaBEpHsKA, MoApasyMeBal (Gusu-
YECKyI0 MOZENb B3aNMOACHCTBHSI MEXIY YacTHIAMK U 3(UpPOM.

I'oBopst 0 «pr3HIECKUX MOJEISIX», YIOMSIHEM 3a0yKICHUSI COBPEMEHHON «aB-
TOPHETHOW» TEPMOAWHAMUKH/KBAaHTOBOH MEXaHWKH, 3aKIIOYaIOIIeecss B TOM, HYTO
OHHM YTBEPXJIAIOT, YTO IOBBIIICHHIO TEMIIEPATYPhl COOTBETCTBYET YBEJIMUEHHE TaK
Ha3bIBAEMON «TepMocKopocTn». Ha camom jene, HMOBBIICHUIO TEMIIEpaTyphl COOT-
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BETCTBYET CHIDKEHHE JMHEHHOW CKOPOCTH W YBEIMUCHHE YIIIOBOH CKOPOCTH. JTO
HelopasyMeHue jgo0aBiseT  OECHOpsJOK B COBPEMEHHYIO  TE€PMOJMHAMHU-
KY/KBaHTOBYIO MEXaHHKY.

B ypaBHeHMm nuHamuueckoro B3ammopeicTBus HploTOHa W B COOCTBEHHBIX
ypaBHeHHsIX (azoBoro mnepexona A.Il. CMUpPHOB TMoKa3bIBal, YTO TMPH HOBBIICHUH
TEMIIEpaTyphbl, TMHEWHAst CKOPOCTh CHIDKAETCS, U YIIIOBasi CKOPOCTh B CBOIO OY€pE.b
TIOBBIIIAETCS.

Takum oOpa3oM, ¢ moMomiblo akcuoM Herorona, A.Il. CMUpPHOB JOKa3aj, 4To
IPY TIOBBIIIEHUH TEMIIEPaTyphl, JIMHEHHAs CKOPOCTh CHUXKaercsi. Ha ocHoBe ypaBHe-
HUSI TUHaMHUUYECKOTO B3auMoJieicTBusl HpIOTOHA, OH yTBep)kKaall, 4To MpUYMHA I10-
BBIIICHUS TEMIIEPATYPHI TOBEPXHOCTH TeJNa MPU CTOIKHOBEHHH CO CBETOM MPOUCX O-
JIAT TIpH CKOpOCTH cBeta pasHoi 3x108 m/c mocne wero cumkaercs. Takoe OTHOIIE-
HHUE MEX/y CHJIOW M CKOPOCTBIO NIPHBEICHHOE B akcuoMe HbI0TOHA He CyIIecTByeT B
COBPEMEHHBIX pa3JieNiaX «aBTOPUTETHOW» (DU3UKH.

Tak kak paboTa (3HEpPTHst) €CTh NPOU3BEICHHE CHJIBI  PACCTOSHUS, HA KOTOPOE
cHla TepeMellaeT Tejo, TO CHIa O3Ha4YaeT PacIpOCTPaHEHHE DHEPrHU B KaxIOW
TOYKE KOOpPJIMHAT.

HpellHOJ'IO)KI/IM, YTO Ji€Basg 4YaCTb YpPaBHCHUS OIIMCLIBACT l'IpI/IXOJIHH_II/Iﬁ CBET,
CKpPOCTBb KOTOPOTO V,, a 3Heprus — F, mocne Toro kak CBeT MPOXOAUT Yepe3 MOBepX-
HOCTb, BO BHYTPEHHEW 4YacTH MaTepuaja CKOPOCTh CBeTa 3aMeljieHa 10 V,. M3-3a
MoKa3aTesei MpeIoMIICHUS MaTepraia OoJbIie YeM Ha 1, u u3-3a TOro, uTo V4| > |V,
nonydaem, 49to |F,| < |Fy|, 9T0OBI ypaBHEHHE BBIMOIHLIOCH. JTO O3HAYAET, YTO OT
CTOpPOHBI JIEHCTBUS 1O CTOPOHBI NPOTUBOAECHCTBUS MOSBISAETCS aHTUIHTPOIMIHBIN
TIpoIiece, T.€ KOHIEHTpaNuio YHepruf, 3akmoumt A.Il. CMupHOB.

OH yTBepiKzaj, 4TO KOrja TeMIlepaTrypa MOBEPXHOCTH MarepHana Chiod |Ff
00'JpIIe BETHINHBI, IHHEWHAS. CKOPOCTD |V,| BHYTpH MaTephaia CHH3UTCS, YTO TO-
BOPHT O JJOKa3aTeJIbCTBE OIIMOKH OCHOBBI «TEPMOCKOPOCTH» B «aBTOPUTETHOM» CO-
BpPEMEHHOW TePMOJMHAMUKE ¥ KBAHTOBOM (pU3HKE.

C mpyroii croponsl, A.Il. CMupHOB Ha OCHOBE CBOETO ypaBHEHHs (pa30BOro re-
pexona, AoKa3al, YTO MPH MOBBILCHUH TEMIIEPATYPHI, «yIioBas CKOPOCTHY TaK ke
noBeImaercsa. B 6pomnmope «Hayansie OcroBsl CoBpemenHoi Kamokaratnm» n3gaH-
Hoit B 2001 romy, Ha crpanunax 35, 43, 44, 45, mokazanbl (HopMyibl (PHUBEICHBI
HIDKE) ¢ napaMmeTpoM Dy, KOTOpbIii sBJIseTCA TeMIlepaTypoi

K
M M, |D—D|A
InMO_M—In 0_pMp—ap| Dpp| (1)
k
" :a|D_Dp|A
N-n ~N-n, | D, |
n _eap+,8px
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N-n,
:Bpx =kg
p:pnek(p
\/(deb) =\/_(ann)

p=p,e” ()

OtH ypaBHeHHUs nonydeHHb! A.Il. CMUpHOBBIM.
Artop Y. CaHo, BBIBOIUT ypaBHEHHMs TTI0I00HBIM 00pa3oM, HO MapamMeTpbl Macchl
U TEMIEpPATyphbl OCTABIISET TaK, KAK OHU €CTh B OPUTHHAJIBHOM YPaBHEHUU JUHAMU-

YeCKOro B3aUMOJICUCTBHS

K
oMM, D—DPA
n —In =a

Mg-M ~ My-M, °| D,

K
oMM, D—Dpé
n =1In +a

Mg-M  Myg-M, °| D,
In My D—Dp%
M —e Mo-Mp P| Dy
Mo —M
D—Dp%
a
M Mp epr

Mo-M  My—M,

Astop Y. CaHo, yuuTbIBaj, 4To TemuepaTypa D, MoxeT nepepactu napamerp D
T.e. D<Dp u D— D, <0, BenencTBuy 4ero nocTaBril 3HAK a0COMIOTHOM BEIHYUHBL
BHE JKCIIOHCHITHANbHONH (yHKIMH. TakuM 00pa3oM, MOKHO PEIINTh MpoOieMy, B
neBoit yactu ypaBHeHHs (2) A.Il. CMupHOBa, B KOTOPOIl €CTh BEIIECTBEHHOE YHCIIO,
TOTJIa KakK MpaBasi CTOPOHA SIBJISCTCS KOMIUICKCHBIM YHCIIOM.

Bcmyqae k =1
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o_p. 2
—Dp
M _ Mp eap[ D, ]
My-M  My-M,
. |:[DPD]-1/Z
M M, . Il op |

Mo—M  Mo—M,

M Mp & Dp i
Mo-M  My-M,

M M
My—-M  M,—M

p

BriBenieHo, 4TO P MOBBILIEHUN TEMIIEPATyphl BHE I'paHUL] (ha30BOTrO MEpexoaa,
BEJIMYMHA N3MEHEHHS BpallleHHs IPH (a30BOM Iepexoe YBEIHMIUBACTCS T.€ YIIIoBas
CKOPOCTb YaCTHUIIbI TaK K€ yBEIMUUBACTCS, T. €. YIIIOBask CKOPOCTb YaCTULbl YBEIH-
qaeTcs.

Astop Y. CaHo nokasaln, 4TO W3 YPaBHEHUs] AMHAMHUYECKOIO B3aMMOAEHCTBUS
HbroroHa MOXKHO BhIBECTH ypaBHeHHE (azoBoro nepexona A.Il. CmupHoBa.

Ha ocHoBe noramok A.Il. CMupHOBa yKa3bIBalOIIMX KaK HOCTPOUTH (H3HYe-
CKYIO MOJIeNb MEXIy YacTuuei u apupom, aBTop U. CaHO Npemnokuin GU3NIEcKyro
Mozens HEI0TOHOBCKOT0 JMHAMUYECKOI'0 B3aMMOACHCTBHSA MeX Iy 3(GUPOM U YacTH-
Lieil B OTHOCUTEJIbHOW Bepcuu. He BpaBasich B mojmpoOHoe onucanue (HU3NUECKOH
MOJIETTM OTHOCHUTEJIBHOTO JAWHAMHUYECKOrO B3aUMOJCHCTBHA MEXIy 3QHpPOM H Ya-
cruneit, Y. CaHo JOKa3bIBaeT BBIBOA ypaBHEeHHUs ¢a3oBoro nmepexona A.Il. CmupHOBa
C YpaBHEHUS] OTHOCUTEIBHOM BEPCUM TMHAMUYECKOI0 B3aumoseiicTeus HeroToHa.

[TonyuuB ypaBHeHHA

Fy-vy, ==F,v,
ma 'aa 'Va :_mn 'a.n .Vl’l

kotopeie A.Il. CmupHOB ykazan B crpanuiie 89 ero Opomrops! «IIpexioreHne mepen
Hcrunoit», Y. Cano pemm, uto Fy vy =—F, -V, ommceBaer B3anMomeicTBIE MEX-

Iy YacTUIIAMH, TOT/Ia KaK B3aUMOZICHUCTBHE MEXIY YaCTHULICH 1 3PUPOM MOXKHO OITH-
caTh Kak

Fy(c—v,)=F,c ©)
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TJe ¥, O3HA4aeT JUHEHHYI0 CKOpPOCTb, TOTrAa Kak (C —V,) CKOPOCTh BpAallIeHU, T. €.
«CKOpOCTh KaTaHUs». Pe3ynbTaToM JIMHEHHOW CKOPOCTH V, U CKOPOCTH BpalleHUS
(c —V,) ecTb CKOPOCTH CBETA.

Beens BoimensnoxeHHsle paccyxaenus A.Il. CmMupHOBa, dyacTulia CTaTUYHOM
Macchl M B citygae B KOTOpOM JIMHEHHAs] CKOPOCTh paBHA HYJIO, MOXKET OBITh OITHCa-
Ha KakK:

m,a, (C_V()) =Moea, (C_O) = Manc

Tak xak YCKOpEHUE dy) B KOTOpOM Bpaljaromasacda 4dactuia BBCPTHIBACT BOJIOKHO
3bupa paBHO YCKOPEHHIO @, B KOTOPOM BONOKHO 3(Hpa BBEpUEH YACTHIIOH, T. €.
dy = d,.

m,(c—v,) =Mc

m(c—v) = Mc (3)

m SV

mEY-m @)
c

31ech, HY)KHO aKIIEHTHPOBATh BHUMAaHHE HA TOM, 4TO (C —V)/C ecTh mpoeKIms
npeBpanieHus MeOuyca Ha peaibHYI0 OCh B TEOPHUHU KOMIUIEKCHOW (yHkimu. B dop-
Mmyite (C — V)/C TONBKO V SBIISETCS IEPEMEHHOM.

Tak ke Hy)KHO 00paTHTh BHUMAHUE Ha TO, YTO DHWHIITEHH, YTOOBI OCYIIECTBUTD
TUIOTE3y, O TOM, YTO HHUKAKas CKOPOCTh PACIPOCTPAHCHHsS (PU3UUSCKOTO SIBICHHS

c—V Vv
HHKOT/Ia He NIepeBAIMBAET CKOPOCTh CBETA, 3aMEHWI NOJIMHHYI0 —— =1—— ¢op-
C c

2
- Vv
MYJOH 1—(—) C KOpHEM W KBaapaToM V/C, OpOCHI BO3MOXXHOCTH MPHHUMAThH
c

OTPHUIATENBHYIO JUIEKTPUUECKYIO ITOCTOSHHYIO, OTPUIATEIbHYIO MATHUTHYIO TIPO-
HHUIIAEMOCTh, ¥ OTPULATEIBHYIO MacCy KaKk OOBEKTHI (DPHU3UKH.
Hcnionb3ys 3TH COOTHOLIECHUS, BBEAEM YPaBHEHHS

c
m=M—
c—vV
my =M
C—V
c
m,=M
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c c
my—-m=M -——
c—V, C-V
c c
my—m, =M -
C-Vp C-V,
c
m __ c-v _C=V%
my—m C €  y-v
cC—V, C-V
c
mp _ C—Vp _ c—Vy
My —m, c cC Vo —Vp
C—Vg C-V,
m c-vyg T
In In—2%=_— [N.B]
my —m Vo—Vv Ty
m c—vV T
In—F"—=In °o__P
My —m, Vo—Vp To
m m T-T T-T
In —-In—F = P=a, . 5)
my —m my —m, Ty Tp

3nech T u Ty 03HAYAIOT TEMIEPATYPBHIL.

[N.B.]: D10 paBeHcTBO Jorapudma COOTHOIICHHS CKOPOCTEH C TeMIIepaTypoit
MIOATBEPKIEHO KOHIIeTIHeH sHTponmu onpeaeneHHor A.Il. CMupHOBOM Ha ypaBHe-
HHUHM TOJUTMHHOTO TpeTbero 3akoHa HeioToHa. A.Il. CMHPHOB OIpenenu 3HTPOIUI0

KaK

Fv, =-Fyv,

Fo_ Y

Fn VO

L] I

Fn - VO

S=In .|
Vol

Korza |v,|>1v,|, . e. Vil <1,

IVol
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S :In|v"| <0,
A

YTO 3HAYUT HETra-OHTPOIHNIO, T.C. aHTHU-IHTPOIIUIO. W B cooTHOCUTEIHLHOM BEpcuH,
AHTU-DHTPONHA MOKET ONIPEACIUTHCA KaK

In—lc_v”|

S=-—
e —v,|

<0

)4 BOOGH_[e, OHTPOIIUA MOXKET ONPCACTIUTHCA KaK COOTHOIICHUE TEMIIEPATYP

|c—vn| =T_0

|C—V0| T

n

0<lIn

Tak Kax BBINIEU3TIOKEHHBIH BBIBOA MaTeMaTHyeckoro ypaBHeHus (5) mmum (1)
MOXET CIIPaBeIMBO BO3BpAIIaThCA K HA4aJbHOMY YpaBHEHUIO (3), TO, YTO BHIBENE-
HO HaBepXy, 03Ha4yaeT, 4To ypaBHeHue (azoBoro nepexona (5) A.Il. CmupHoBa, K-
BUBAJICHTHO COOTHOCHTENBHOM Bepcuu (3), T. €. (husuueckoir Mojenu yactuisl (3')
MIOJUTMHHOT'O TPEThero 3akoHa B3aumoseiicteusa HetoTona (0).

[puunna, no koropoii aBTop Y. Cano BriepBble Hadan obmeHue ¢ A.I1. CmupHo-
BbIM B 1990-b1X rozmax, 6buia, uto A.Il. CMUPHOB SIPOCTHO KPUTHKOBAJI BEPOSITHOCT-
HYIO TEOPUIO KaK MAaTeMaTHKy M BBEACHHE BEPOSITHOCTHOH Te€OpuH B (PU3MKY, a 0CO-
OEHHO «aBTOPUTETHYIO» COBPEMEHHYIO KBAaHTOBYIO (hM3HKY nociie KonenrareHckoro
JIOKTpuHa KaK «KaJoKaraTuioy.

Astop Y. CaHo J0Ka3aJl HA OCHOBE TEOPUH HECOBEPILIEHCTBOBaHHUS I 'enemns, Ko-
TOpas MpeularaeT IPUMEHITh «PEKYPCUBHOE MEPECUUTHIBAHUE» BO BCEX MaTeMaTH-
YecKHX oTpaciisix. OTpacib BEpOSTHOCTHOM TEOpUH U OTpacib AudhepeHINpOoBaHNI
U MHTETPUPOBAHUS OIIMOOYHE.

JelicTBUTENbHO, PU3MYIECKUIT MUP MPUMBIKAET K MATEMAaTHUYECKOMY MHUDY, U Ha
obopor. Tak ¢u3nKa, HTHOPUPYIOIMIAs «IUCKPETHOCTHY» - OMIMOOYHA, MaTeMaTHue-
CKHE OTPOCIIM TaKHWE€ KaK BEPOATHOCTHAsI TEOpHs W Teopus Au(GepeHIIpOBaHUI U
HMHTETPUPOBAHUS NTHOPHUPYIOIINE «IHCKPETHOCTHY» TakK K€ OMIMOOYHBI. PekypcuBHO
HE IIEPECYUTHIBAEMOE PEATbHOE YHCIO TO-BHAMMOMY «CYIIECTBYIOIIEE» TOIBKO B
TOJIOBE MAaTEMATHKOB HE CYLIECTBYET B PEaIbHOCTH, TaK YTO BEPOSITHOCTHAS TEOPUS
n Teopus quddepeHnnpoBaHus 1 HHTETPUPOBAHKS OCTPOCHHBIE HA PEaTbHBIM YHC-
JIOM, MaTEeMAaTHYECKH OIAOOYHEI, TaKe CITA OHU «J0Ka3aHb. CaMo co0oif pa3yme-
eTcsl, YTO «aBTOPUTETHASD COBPEMEHHAs KBAaHTOBas (DM3MKAa MPUMEHSS BE3JIE OIIM-
OOYHYIO MaTEMAaTHKY, TEOPHIO BEPOSITHOCTH, TIOy4aeT BHYTPEHHNI Oecrops oK.

Wctunanas ¢usuka - ectb HproTOHOBCKas Kitaccudeckas (hu3nka, IpUMEHSIONIast
HproTOHOBCKMIT TpeTWii 3aKOH JWHAMHYECKOTO B3aUMOJCHCTBHS, IOTYYHBINAS
«ITUCKPETHOCTHY.

XoTs «aBTOpHUTETHAs» (PU3HMKA MEPBOHAYAIBHO JEOIOTHPOBAa, BBICTYHAs MPO-
TUB HBIOTOHOBCKOM KitaccMYecKod (PM3MKM M Ba)KHOCTH «IHCKPETHOCTH», OHA,
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YBIIEKJIACh BEPOSATHOCTHOM TPAKTOBKOH MPUHIMIA HEeoNpeaeneHHOCTH [ an3enobepra,
B MTOre He MpHHsIa(HEe MPUHUMAIOIIECH) «TUCKPETHOCTI» M B KOHIIE KOHI[OB OpOCH-
JIa «AUCKPETHOCTHY», KOTOPasi OTPUILIAET CYIIECTBOBAaHHE KOHTHHYAILHOTO PEaIbHOTO
yucna. COBpeMeHHAash «aBTOPHUTETHAs» (PU3UKA, KOTOpask MHOTJAa BBOJHUT HCKYC-
CTBEHHBIE JTUCKPETHOCTH Ha KOOpPIHMHATEe KOHTUHYaJHHOTO pEajlbHOrO 4HCa, B Ca-
MOM JIeJie, OTPHUIAET MPUPOTHYIO «IHUCKPETHOCTE)» CYIIECTBYIONIYIO BHYTPU HAILETO
¢usnko-maTemaTndeckoro mupa. Ceroxnsi, ¢usnka, Koropas NeWCTBUTEIBHO IMPH-
MET «JIUCKPETHOCTHY», €CTh Ha000pOT, HoBasi Hpl0TOHOBCKas Kilaccuueckas (pu3mka
A.T1. CmupHOBa

A.I1. CMUpHOB HacTauBajl, YTO MMOCTOsIHHAS [I1aHKa W MPHHIMIT HEONpeeeH-
HocTH ['Pu3eHbepra ecTb JeTepMHUHUPOBAHHOE ITOSBJICHHE JTUHAMHYECKOI'O B3aUMO-
JIEUCTBHUSI MEXK]y YaCTUIAMU ¥ 3(HpaMy Ha 0CHOBE HBIOTOHOBCOTO TPEThEro 3aKoHa
JMHAMHYECKOT0 B3aUMOJICHCTBHSI.

[Mpunun HeonpeaeneHHocTr I Yu3eH6epra

AE-AtZ%”

) h
Ap-AX 2 A

JI0 CHX TIOp TPAKTOBaH LIKOJIOH «aBTOPUTETHOW» COBpEMEHHOI (pU3HMKU Kak n3mMepe-
HHE BBI3BIBAIOIIEE «IIOTPEIIHOCTH», K OHO ONPAB/BIBAIO BEPOSITHOCTHYIO TPAKTOBKY
takod «morpemHoctny. 2013-ro roma, Macanao O3aBa B yHuBepcurere Haros B
Snonmu u Bon Paunep laps B ['epmanuu 0OBABWIN, YTO MOXKHO W3MEPHUThH OHO-
BPEMEHHO COBCEM TOYHYIO BEJIMUMHY X U t, 4TO mpuzaepskall cTpoi (HpU3MIecKoro oo-
IIECTBA.

Xots Bon Paunep [llapB npuHauIeKUT K LIKOJIE «aBTOPUTETHOW» COBPEMEHHOU
(M3HKH, OH 3KCIEPUMEHTANBHO YTBEPIMI, YTO BEPOATHOCTHAs TpakToBKa [IpuHIin-
na Heonpenenennoctu I'au3enOepra omubouHa, u 4To mupuHa At U AX €cTb LIH-
pHHA, KOTOpOH 00JIafiaeT caMa MpUpO/a, a He NMOTPEIIHOCTh BhI3BAHHAS U3MEpPEHMs-
MU. DTO 03Ha4aer, uto «komka Illpenuarepa» u BonmHoBoe ypaBHeHue lllpenunrepa,
T. €. OCHOBAa «aBTOPUTETHOW» COBPEMEHHOW KBAaHTOBOW (M3WKK Oa3upyromel Ha
BEPOATHOCTHOM H3MEPEHUH OECCMBICTIEHHBI.

A.Il. CmuprOB ckazan B muckyccuu ¢ OnoB Cynugenom llIBenmu, uto Mexmy
CTOPOHOU IEHCTBHSA M CTOPOHOW MPOTHBONEHCTBH 00S3aTEINBHO CYIIECTBYET HEKO-
TOpOE PacCTOSTHNE, W YTOOBI IeHICTBUE, TOCTHUIIIO, CO CTOPOHBI JICHCTBHS 10 CTOPOHEI
MIPOTUBOACHCTBHS, MIPOXOAUT HeKoTopoe BpeMs. Y. CaHO MPUMEHMI 3TO yTBEpKIe-
aue A.Il. CmupHOBa, 9TOOBI MOIKPENUTh W YIYYIINTh TpeaoxeHne Bor PauHep
[HapBa «mmpuHa At 1 AX ecTh IIMpHHA, KOTOPOH IMPHPOAA caMa odIagaeT

[N.B.]: Ora mmpunaa At m AX OTHOCHTCS K TOMY, YTO B CHCTEME JEMOHTHPYIO-
el ¥ YHUYTOXKAIOMIEH B HU3KOM TeEMIIepaType sSAEpHOe TOIUIMBO TaAKOE KaK YpaH H
IUTYTOHUH, MOTpeOyeTcst BCTPOUTh B CBEPHYTOE MarHWTHOE IOJie JIEHTH MeOuyca
MapajuleNbHO C ATUM KOHLEHTPUPOBAHHBIM CHIIBHBIN JIyd CBETA, @ HE CBET KOHIICH-
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TPUPOBAHHBIN B TOUKE, IOTOMY UTO mUprHA At M AX HeoOXomuma JUisi B3auMOJCH-
CTBUS BEI3BIBAIOIIEIO BOBHUKHOBEHIE MAarHUTHOI'O MOHOIIOJIS

Kak mpumepHoe noka3atenbcTBO «JucKkpeTHocT», A.Il. CMUpHOB MHOrO pas
MOTYEPKHYJI, UTO IJIAHETHI COJIHIIA CTOSIT B PSAJT 30JIOTHIM CEUECHHUEM.

Buuzy aBtop Y. CaHO JOKaXeT, YTO ypaBHEHUS aKCHOMbBI TUHAMHUYECKOIO B3au-
mozericteusa HeroToHa

F()V() = _Fn Vi

C YpaBHCHUEM BCEMUPHOI'O TATOTCHUA HL}OTOHa, MOXHO BBIBECTU PsAJ 30JI0TOI'O
CCUCHUA.

F,v, = const
Fv = const
Foghm
X
Fv=-G mv oc —i% = const
XZ 2 t

1
——zdx:const-dt
X
loct
X

U3 Yero BBIBEAEHO, YTO
1 1
1) Ynoporas gopmyiy, momyaum X :f u t=—, T. e. OTHOILICHHUE, T/Ie KOOPAH-
X

HaTa BpeMEHH ¥ KOOPAMHATHI IPOCTPAHCTBA B3aHMHO 3aMEHSEMBI.
2) B nepBonauane BceneHHoi t =0, BceneHHas ObuIa MpeICTaBIEHa KaK OrpoM-

. 1
HOE eMHOE COJHIIE, paJiyCc KOTOPOro ObLT KpaiHe rpoMasieH X = { — o0 (mmamerp

BOIPEKH TEOPHH OIPOMHOTO B3pBIBA)
3)[Io mcTedeHUH HEKOTOPOrO BPEMEHH, MOYTH 0e3 M3MEHEHHS MacChl, paanyc
1 1 1 -1£+/5
COJNIHIIA YMeHbIIAMN Kak t=—, t+1==—, x+1=—, X2+x—l:0, XZT\/_, u
X X X

KaKIbIi pa3 Kak paguyC COJIHOA YMEHBIIWUIICA B COOTHOIICHWH 30JIOTOIO CEUYCHHUA

-1
2

HBIM 06p2130M, TMOBTOpPsJIa (ﬁpaKTaﬂbHOC pa3aAciacHUcC 30J10TOro CCUCHUs, YTO I'CHCPU-
POBAJIO BCIO BCCIICHHYIO.

X , pasjersiach 3Be3/la BO3HHMKAIOIIAS U3 MOBEPXHOCTH, KOTOpasi, Mom00-
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4) Tlo Mepe (paKTaTbHOTO 30JI0TOTO CCUCHHS 3BE3/Ibl K BHEITHEW CTOPOHE, IPO-
M30IUTH (PpaKTaIBHBIC 30J0ThIC CCUCHHUS K BHYTPEHHEH CTOPOHE, YTO TCHEPUPOBAIO
MOJIEKYJIBI, aTOMBI, SIIPO aTOMOB, M HYKJIOHBIL.

5) To, 4To MOCTOSIHHASI TOHKOH CTPYKTYpHI paBHa 1/137 , 03HaudaeT, 4yTO Halle
COJIHIIE BO3HHMKIIO, KOT/Ia TIEPBOHAYAILHOE OrPOMHOE COJTHIIE TIOBTOPHIIO (hpaKTalib-
Hoe 30J10TO€e ceuenue 137 pa3

6) B xoTOpOM CKOpPOCTH CBETa 3aMEHEHA MPOM3BEACHHEM CKOPOCTH CBETa U I0-
CTOSIHHOM TOHKOW CTPYKTYphI ¢/137 .

7) Astop U. CaHo 31ech 3apaHee OOBSCHACT, UTO, YTOOBI M3JIOKUTH BCEMUPHOE
TATOTCHHUE B COJIHCYHOH CHUCTEMe, YIOTPeOHMM YypaBHCHHE TPEThEro 3aKOHA B3aUMO-
nerictBus HeroToHa,

c c
quu (137 vj cha 137
m(i —vj =M <
137 137

KOTOpPOE JAOKaXEeT HE TOJIBKO TO, YTO MPOCTasi BUOpaLUs 3JIEKTPOLOB B IEKTPOIIH3E,
B MOJIOBHHE (pa3bl MPEB30#IeT CKOPOCTh C/137, 1 B moI0BHHE (Da3bl BBI3BIBACT OTPH-
LATeNbHYI0 MacCy U OTPULATENBHYIO AUIICKTPHUYECKYIO MOCTOSIHHYIO, BCIICICTBHUE
4ero MpOM3BOIUT «T'a3 BOAOPOA-KUCIOPOI», KOTOPBIH HE B3pHIBACTCS Jake B BO3-
JYLIHOM IIape, a TOXKe TO, YTO BCE 3BE3/bl B3aMMHO CBSI3aHHbIE S-TONBHBIM 3up-
HBIM BOJIOKHOM, CBEPHYTBIM 3BE3/10H, B3aUMHO TAHYTCS. IMEHHO 1I03TOMY, Ha OCHO-
BE€ JTOr0 ypaBHEHHS, NpsIMasi CKOPOCTh YCKOPEHa W YIIIOBask CKOPOCTh YMEHBIIEHa,
9TO 0OBSICHIET BCEMUPHOE TATOTEHUE.

Ha Konrpecce-2012 aBtop Y. CaHo JONOXWI €ro MpeABHIAIIEE PacCyXKICHHUE,
KOTOpOe OH Hamucal 7-ro Hos10psa 2010, u ero ocymiecTBI€HHE TOTO, YTO

1) XoTs cerofHs HET IUIaHEeThl Ha MECTE 30JI0TOTO CEYeHUs] 0DOPOTHOTro OpOU-
TaJIFHOT'O PaJnyca MepKypHs, 10 IpaBe roBoOps IUIaHeTa POXKICHHAs B MECTe 30J10-
TOTO ce4eHUs1 00OPOTHOTO OPOUTATHHOTO paamyca MepKypus OTCTyIHiIa OT OpOUTEHI
13-3a KaKOro-HUOYTh NPUYHMHBI, CONPHKACHYIIACH 110 ITyTH ¢ BeHepoii, och BpalieHus
KOTOHOM HAKJIOHEHa, W MEPUOJ BPAILEHUS KOTOPOH KpalHE BBICOK, CTajla JIYHOU
HMeEIOIIeH KpaTep Ha MOBEPXHOCTH TOTJIAIIHETO COIPHKOCHOBEHUS, KOTOpast obopa-
YHUBaeTCs BOKPYT 3eMITH. DTO MPEIUIOKUIO THIIOTE3Y, KOTOpas acT OTBET TPaauIH-
OHHOMY BOIIPOCY O TOM, IIOYEMY CpPEelIH BCeX IUIaHeT, TOJIBKO 3eMIsi UMeeT HacTOMNb-
KO OIPOMHBIH CITyTHHK, pa3MepOM ITOYTH YeTBEPTh CaMON 3eMITH.

2) ITockoIBpKy BBIYHUCIEHHBIA PallyC 30JI0TOr0 CEUYEHHUs] OPOUTAIEHOTO pajnyca
JIymsl paBen ceropasamueMy paauycy Comama, aBrop Y. CaHo omy0nmkoBan 7 HOSIO-
ps 2011-ro roma. DTO mpenBUAEHHUE COBUTOCH MTOTHOCTBIO, KOTJIa OIyOJIMKOBAIOCh
BH/ICO «MAJICHBKHH IIap BO3HUKHYJ U3 OBeNXHOCTH ConHIIa:

https://mww.youtube.com/watch?v=bQ7RaOMHb51&sns=fh
(Takoli map MMeN paanyc MPUOTU3UTENFHO paBHBIA paguycy HOnmrepa).
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JaBaiiTe BepHeMcsi K TeMe, 4YTO TEOpUS BEpOATHOCTH W Au(pdepeHIrab-
HOE/MHTETPaIbHOE NCUUCICHHUE OTBEPTaloNIe JUCKPETHOCTD SIBIISIOTCS OMIMOOYHBI-
MU Kak (yHIaMeHTanbHast Teopus. B Havane 20-ro Beka, MaTeMaTHYECKHH (QH3HK
Anpu [lyankape nokasai, 4To 3ajada Oonblie 4eM 3-X Ten Hepemaema auddepeH-
LMaJIbLHBIM/MHTETpaJIbHBIM HCUUCIeHHEM. Tak Kak 3afava 3-X TeJd ecTh 3ajada B3au-
MOJICHCTBHSI MEXILy 3-Msl TEJIaMH, MOCIe 4ero Bce (hOpMyYIbl ONMUCHIBAIONINE MECTO
JIEUCTBHUS MCUe3alId U3 cOBpeMeHHOM (r3ukn. CoBpeMeHHbIe (PM3UKH CTAIH CKPOM-
Hee 00CYKJaTh CYHNIHOCTh B3aUMOJEHCTBHS B (PM3MYECKOM SIBICHHH, «aBTOPHTET-
Has» COBpeMeHHasl (PU3MKa COBCEM YKJIOHHJIOCH OT 3aJla4y TMOCIeI0BATEIbHO 00BsIC-
HSTHh W JOKa3blBaTh B3aUMOJCHCTBHE €IMHCTBEHHOW (€IMHCTBEHHOCTH) TEOPHH H
€IMHCTBEHHONW (HM3MYECKOW MOJENH, HalpOTUB KacasiCh TOJBKO IOBEPXHOCTHYIO
TIOCJIE/IOBATENILHOCTh SIBJICHUS,, MOHOTOHHO CTaBs B PsiJl, Pl 9KCHEPUMEHTAIbHBIX
(dhopmyn 6e3 0OBICHEHHUS U TOKa3aTEIbCTB.

B To Bpemst (pM3MKH JOHKHBI OBUIM HE MpeKpamarh o0CyXJIeHHE O B3auMOAeH-
CTBHH, a 3aJaThCSI BOMPOCOM OIIMOAETCs U TU(QepeHHaTIbHOS/ HHTETPATbHOE HC-
YUCIIEHUE, UTHOPUPYS IUCKPETHOCTD, KAaK MaTEMaTHKA.

A.I1. CmupHOB nan aBTopy Y. CaHo camyro BBICOKYIO OIIEHKY, korna B Konrpec-
ce-2006 B Cankr-IlerepOypre U. Cano ony0OaMKOBas CTaThlo, KOTOpast JIoKaszaia, 4To
MOXKHO PELINTh 3aJady MHOTHX TeJ, €CIIH HPUMEHATh AuddepeHipoBanne/cyMmmy
BMecTO quhbepeHIMpOBaHUsA/MHTETPUPOBAHKS Ha ypaBHEHHE (Ha30BOTO IMepexoma
A.I1. CmupnoBa. ABTop Y. CaHo 3amyMbIBaiICs HaJl JOKA3aTeILCTBOM, TaK KakK B3au-
MOZEHCTBHE POUCXOIUT B KaXIOH TOUKE Ha KOOPAMHATE BPEMEHH OYEPEIHO MEX-
Iy KaXIbIMH 2-Ms TelaMH, TakKUM oOpa3oM MOXKHO PELINTh 3aJady MHOTHX Tell
MPUMEHSST TUCKPETHYI0 MaTteMatuky nuddepeHnnpoBanus/cyMMUpoBaHus. Ty
3aJjaqy MHOXKecTBa Tell, Kak Atpu [lyankape, meiTatoTcss 00CYKIaTh B KaXKI0H TOU-
HOM TOYKE BPEMEHH BEJIUYMHBI KOHTHHYAIBHOTO PeajbHOro YMcia, Ha KOTOPOM OcC-
HOBBIBaeTcsi Teopus Anu(depeHIMpOBaHIS/MHTEIPUPOBAHKs, CTAHOBUTCSI HEpellae-
MOH 3amaudeil. B 3ToM cinydae HEBO3MOYKHO OTIEIUTH B3aUMOIEHCTBUE MEKIY MHO-
THMH TeJIaMH M B3aUMOJCHUCTBUSAMHI MEXIY KaXKIBIMU 2-Ms TellaMH, T. K. 3TO 3aCTaB-
JSIeT PeIIUTh OJHOBPEMEHHO BCE YPAaBHEHHS OIHCHIBAIOIINE BCE B3aMMOICHCTBHUS
MPOUCXOIAIIE OMHOBpEMEeHHO. Bkpartiie, 3anaya Oonplue yeMm 3-X Tel craja He pe-
[IaeMoi U3-3a OMMOOYHON MaTeMaTHKH He TIPUHUMAIOIICH TUCKPETHOCTh. [loaTomy,
MIOIBITKAa OOCYXIaTh O 3ajade Oonblie 4eM 3-X Tel, CKPhIBas 3TO 33 ABIMKOU OIIH-
OOYHON MaTEMaTHUKH TEOPUH BEPOSTHOCTH UTHOPHPYIOLIEH IHCKPETHOCTh, €CTh Ca-
MBIif OECCTBIIHBIA TTOCTYIIOK (PU3MKA, KOTOPHIN HaKIIaJbIBacT OONBIIYIO OMIMOKY Ha
JIPYTyI0 HE MEHEE BaXKHYIO OIIHOKY.

0) ®usmdeckasi MOJEIb MATHUTHOIO MOHOIONIS, T. €. YACTHIIbI, CIMHCTBCHHAS B
BCEJICHHOM.

JaBaiite 0OBACHUTH (HU3HUECKYIO MOJENTb MATHUTHOTO MOHOIIONS, T. €. 4aCTH-
16, OCHOBBIBAaIOCh HA HBIOTOHOBCKOM TpEThEH 3aKOHE JUHAMUYECKOTO B3aUMOJEH-
CTBHUSL.

Taxk xak ypaBHeHune ¢aszoBoro nepexozaa (5) A.Il. CmupHoBa, S5KBUBaNeHTHO (3),
T. €. QU3MYECKOI MOJIENH YaCTHIIBI
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m(c—v) = Mc (3)

TpeThero 3akoHa B3anmMoselicTeust Hetorona (0), B aToii ritaBe aBrop Y. CaHo 00bsic-
HUT CTPYKTYpPY U CTpOEHHE pabOThl PU3NIECKON MOJIENIN YaCTHUIIbI OITMCAHHOH Kak

F,(c-v,)=F,c.

Benmuuna yrioBoil ckopoctH (C—V,) O3HaYaeT MIMHY XBOCTa 3(GHPHOrO BO-

JIOKHA YaCTHUI[bI, KOTOPBIA, KOTJa KOHIICHTPUPYETCS, POPMHUPYET MacCy YACTHIIBI,
CBEpThIBasi A3(UPHOE BOJIOKHO BIIEPE/ HA HANpaBJICHUM ABIKeHHs. [lo mepe Toro,
KaK JIMHCHHAsi CKOPOCTh V, TIOBBIIIACTCS, JJIMHA XBOCTa YMCHBIIACTCS, KOJUUECTBO
y)K€ BBEPUCHHOTO (BCTPOCHHOI0) 3(HPHOTO BOJOKHA YBEIUYACTCS, BMECTE C 3TUM
Macca YacTHIIbI YBETUUHUBACTCS, TOTAa KaK 3TOT XBOCT pa3MaxXUBAHHBIA CTPYKTYpOU
MeOHryca OKpPY)KaIOIIero YacTHIly, HalpaBlIeHHBIH BO BCEX HAMpaBIIEHUsX, (OPMUPY-
€T 0OMEeH YacTHIbl (B MUKPOMHUpPE 4eM Macca Oonbliie TeM 00MeH MeHbIe). «Cko-
poCTb mepexaTbiBaHusA» (C—V,) 4YacTULBI O3HAYAET CKOPOCTH BPAIUCHHS OJHOBPE-

MEHHO B IUIOCKOCTH TMapajUIeIbHOM K MPSMONM CKOPOCTH JIBMXKEHHS YacCTHUIBl U B
IUIOCKOCTH IEPHEHIUKYISIPHON K IpsAMOil ckopoctu yactuuibl. [Io mepe Toro, kxak
HpsMasi CKOPOCTb V,y YMEHBIIAETCs, T. €. CKOPOCTh NepeKaTbiBaHus (C—V,) yBelH-

YHMBAETCsl, MAaccoBasi YacTHIAa HamaThiBaeT Ha cebsi Oonbiie N-monbHOE dQHUpHOE
BOJIOKHO. MIHBIMU clIOBaMH, YacTHUIa IPUMET Ha ce0s OOJIBIION AIIEKTPUUECKUN 3a-
pan PapaneiickuM 3aKOHOM YHUIIONSPHOM MHAYKLMM, TaK YTO YBEIMYEHHUE DIICK-
TPUYECKOTO 3aps/ia BBI3bIBAIOILETO YBEIMUEHNUE SHTPOIMH MOBBIIIAET TEMIIEPATYpy,
TOrJa KaK Kak IpsiMasl CKOPOCThb V, YBEITMUUBAETCA, T. €. CKOPOCTb MEpEKaThIBAHM
(c—v,) ymenbmaercs, N-nonbHOe 3()HPHOE BOJIOKHO HaMAaThIBAIOIEE MAacCOBYIO

qacTuly, (GaKTop IEKTPUIECKOro 3apsaa, OTHAagaeT, TaK YTO yMEHBIICHUE dIICKTPH-
YeCKOro 3apsaa, (hakTop BETMIHUHBI SHTPOIIMH, CHIDKAET TEMIIEpaTypy.

CaepHyTOE MaccoBOe 3(HPHOE BOJIOKHO

—

HamoraHoe snekrpuueckoe 3GupHOE BOIOKHO

Puc.1 ®uznaecknit Mogens MarautHoit MonomnonsipHoit YacTuist

1) ToxpoGHOE ¥ KOTMIESCTBEHHOE ONUCAHUE CTPYKTYPHI M MEXaHW3Ma (puzmde-
CKOM MOJIEIM MarHUTHOM MOHOMNOJISIPHOM YaCTUILIBI.

BriepBrie maBaTe mMOApOOHO OOBSCHUM CTPYKTYpPY 3QHpa, ¥ MOTOM JAINM IIO-
JIpOoOHOE AOTONHUTETFHOE O0BSICHEHHE CTPYKTYPhl MATHATHOT'O MOHOTIOJIS.

B mpoctpaHcTBe, AEHCTBYIOT TpaBO-cKpydeHHOe N-monsipHOE 3(pHUpHOE BOIOK-
HO, IUIOCKOCTh KPYYCHHSI KOTOPOT'O OUYEHb OOINBIIas, 1 CKOPOCTh MPOIBIKCHHUS MEJI-
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JIeHas KaK CBET, U JICBO-CKPYUCHHOE S-TIOSPHOE I(UPHOE BOJIOKHO, IIOCKOCTH KPY-
YeHUSI KOTOPOro, OOBIYHO B KOCMHYECKOM IMPOCTPAHCTBE, KpalHE HU3KA, TAaK YTO
JIUHEWHAasl CKOPOCTh MPOJIBIKCHUS BPAIlICHUEM BOKPYT OCH KpaliHe BhICOKa. To, 9TO
S-nonsipHOE 3(HUPHOE BOIOKHO ¢ OONMBIION CKOPOCTHIO ¥ MMeeT caabyro cuny F kak
TPaBUTAIMIO B KOCMUYECKOM IIPOCTPAHCTBE, U 94TO N-IOIIpHOE 3PHUPHOE BOJIOKHO C
MAJIeHBKOH CKOPOCTBIO V mMeeT Gombmyio cuty F B 10° pas Gonbe dem rpaBura-
LU0, CIEAYIOT M3 HBIOTOHOBCKOTO TPEThETO 3aKOHA TUHAMHYECKOTO B3aUMOJICH-
ctBUsl. Takoe pasiuyue CAeayeT U3 pa3aHdus IIOTHOCTH KPYUYCHHS.

JlaBaiiTe 3aMeTHTh MHUMOXOAOM, 4YTO H3-3a KOHJIeHcalmu bo3e-DitHiTeiiHa,
3¢UpHBIC BOJOKHA HE 3allCMSTCS, JaXe €CIU YacTUIBI TMepeceKyTcs. [1oCKombKy
3¢ UpHOE BOJIOKHO TEM HE MEHEE HACTOJBKO )KECTKOE TEJI0, YTO MOXKET TSIHYTh 3BE3-
Iy, €T0 30BYT «THIIEP-IITHYP.

Puc 2. S-nonsipHOe 3prpHOE BOJIOKHO JI€BO-CKPYIESHHON TeIMKOMIapHOM
CTPYKTYPBI, INIOCKOCTh KPY4EHHsI KOTOPOro KpaifHe MajleHbKa.

QRALL LALLM

Puc 3. N-nonsiproe 3¢ upHOE BOJIOKHO MPAaBO-CKPYYEHHOW TeIUKOUIAPHON
CTPYKTYPBI, INIOCKOCTh KPY4eHHsT KOTOPOro Oornblia.

Ceituac naBaiiTe OOBSICHUM MOJIENb CTPYKTYpsl 3¢dupa: modemy JieBo-
CKpY4YE€HHOE 3(QUpPHOE BOJOKHO IWIIONAPHOIO MAarHUTU3Ma M IPaBO-CKPYYEHHOE
3JIEKTpUYeCcKoe d(GUPHOE BOJIOKHO NEPIIEHIUKYISIPHBL. DIIEKTPHIECKOE MoJIe 03HaYa-
€T TeMUKOWJ OONBIION IUIOTHOCTH KPYYCHHS BPAINAIOMIANACS BOKPYI CBOCH OCH U
nMeromuii 45 TpaaycHyI0 BUHTOBYIO HAKIIOHHYIO BBIEMKY Teiukonma. Kak aBtop
Y. Cano yxe onmcall B APYrOH IJaBe, MarHUTHOE IOJIE€ UMEET CTPYKTYpY, KOTOpas
COCTOHUT U3 JIEBO-CKPYYSHHOTO S-TIOISIPHOTO 3(UPHOro TeNMKoiia HU3KOU IUIOTHO-
CTH KPY4YeHHUs, H TPaBO-CKPydeHHOTO N-TIOISIpHOTo 3(hUPHOTO TeIHKOoWaa OONBIION
IUIOTHOCTH KPYYECHHUS KOAKCHAJIBHOTO BHYTPH S-TIOJSIPHOIO TEIUKOIIa, UMEIOMIEro
45 TpagycHYI0 BUHTOBYIO HAKIOHHYIO BBIEMKY. OTOT N-TIONSPHBIA TEIHKONI, NMe-
fommii 45 rpagycHyI0 BUHTOBYIO HAKJIOHHYIO BBIEMKY BHYTPH S-TIOJSIPHOTO MarHUT-
HOT'O TEeITMKOM/IA, COTJIACYeTCsl C THUIBHON CTOPOHBI ¢ N-TIOJISIPHBIM 3JIEKTPUIECKIM
TeJIMKOM0M, UMeronmid 45 rpalyCHyl0 BHHTOBYIO HAKJIOHHYIO BBIEMKY, Kak Iep-
TICHAVKYJISPHO COTJIACOBAHHbIE IIECTEPHH, W BPAIllCHHE BOKPYT OJJHOH OCH BBI3OBET
BpaleHne BOKPYT IAPYroi OCH B MEPIEHINKYISIPHOM HalpaBiIeHUH. DTO COBIAIACT
C 9KCIEPUMEHTAIFHBIM (DAaKTOM MEPHEHANKYISIPHOCTH MEXKAY dIEKTPHUECKUM I10-
JIeM U MarHUTHBIM I10JIEM, H3BECTHBIM B MAaKpO-3JIEKTPOMarHUTH3ME.
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Puc. 5. [lepneHANKYAIPHOCTH MEXKILY JIEKTPHYECKUM 3)UPHBIM BOJIOKHOM U
MAarHUTHO-TPaBUTALMOHBIM 3()MPHBIM BOJIOKHOM COCTaBUBILHMM KOJIBLIO S-TIOISAPHOTO
MarHUTHOTO MOHOMOJISPHYKJIOHA WJIH 3JIEKTPOHA

S-nossipHOe 3UpPHOE BOJIOKHO, OOBIYHO B KOCMHYECKOM MPOCTPAHCTBE MM EIO-
1ee OONBIIYI0 CKOPOCTh HO Mayl0 CHITy KakK I'paBUTAIMs U3-3a HU3KOH IUIOTHOCTH
KpY4eHUs, KOrza, CBEpHYB 3(QUpHOE BOJIOKHO, YTOOBI MOCTPOHTH KOJIBIO, COCTABUT
OTPHUIATENIFHO MAacCOBYIO MOHOIOMSIPHO MAarHUTHYIO YacTHILy, TOMYYHT «MAarHUT-
Hyto TpaButarmio» B 100 pa3 Oonpmryro, 94eM 3JIEKTpOMarHUTHBIE cuitbl. OTpuIia-
TEIBHO MAaCCOBBIM OTPOMHBIN MOJISIPHBII MarHUTHBIM MOHOIOJIb BO3HUKILUN B OTPU-
LIATEIEHOM MUpPE, UMEET MOYTH HYJIEBYIO IPSIMYIO CKOPOCTh M MOYTH HYJIEBYIO CKO-
POCTB BpamieHus U uMeeT 45 rpajycoB BUHTOBYIO HAKIOHHYIO BBIEMKY TEIHKOWAA,
HE MOXKET ObITh HaMOTaH N-MONAPHBIM JIEKTPHUUECKUM S(PHUPHBIM BOJIOKHOM, MMeE-
oM 45 TpaxycHYI0 BUHTOBYIO HAaKJIOHHYIO BRIEMKY TennKoiina. HeIMU clioBamH,
OTPHUIATENFHO MACCOBBIA OIPOMHBIA S-TIONSPHBIA MArHUTHBIA MOHOIONb MOYTH HE
HMMEET DIIEKTPUYECKOro 3apsijia Ha MOBEpXHOCTH. Ecnm cripocum, Gomnbliie Jin cKo-
pOCTb BpallleHHs MO3UTPOHA, OTBET €CTh. CKOPOCTU BpAIlCHUS MO3UTPOHA U IJJIEK-
TpPOHA PAaBHBI, IOTOMY YTO a0COIOTHAS BEMUMHA JIEKTPUUECKOro 3apsiaa MO3UTPO-
HA PaBHA BEJIMYMHE YIEKTPUUYECKOrO 3apsia.
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S-MOJISIPHBIM MarHUTHBIA MOHOIIONB B IIEHTPE 3JEKTPOHA, KOTJa KOJIBII0 Macco-
BOTrO 3(PMPHOrO BOJIOKHA JIBUT'AET C JITHEWHON CKOPOCTBIO V U C YTIIOBOH CKOPOCTBHIO
C —V, HaMOTaH N-TIOJSIPHBIM 3(HPHBIM BOJIOKHOM KOJMYECTBOM, IPOMOPIHOHAIb-
HBIM CKOPOCTH BPALIEHHS, ¥ TAKOE KOJIMYECTBO ONPENEITUT BEININHY IEKTPUIECKO-
ro 3apsima. To, 4to, kak Ha 1-M pHUCyHKe, HampBiIeHHE OCH HaMaTbiBaHus N-
TIOJISIPHOTO A(UPHOTO BOJIOKHA MapaljiesIbHO HAIIPaBJICHUIO ABWKEHHUS, T. €. HaIlpaB-
JICHUIO CBEPTHIBAEMOIO S-TIOISAPHOTO 3(PUPHOrO BOJIIOKHA, WHBIMH CJIOBAMH, HaMO-
TaHHOE MOJAPHOE 3(UPHOE BOJIOKHO IJIEKTPUUECKOrO 3apsia IMEeplHeHIUKYISIPHO
CBEPTHIBAEMOMY S-TIOJISIPHOMY 3(UPHOMY BOJIOKHY, CIEAYET U3 TOTO, YTO IFIOTHOCTh
KPY4YEHHs JIEBO-CKPYYEHOTO S-TIOISIPHOrO 3(GHUPHOrO BOJOKHA HACTOIBKO JAJEKO
TIOBBIIIIEHA, KaK BUHTOBAas BbleMKa 45 rpajycoB HaKJIIOHA K OCH CBOEr'O TeIHKOW/A,
KOTOpBIH TOYHO CIEMHUTHCS BUHTOBOH BBIEMKOH N-TOJSPHOrO MpaBo-CKPY4YEHOTO
3(UPHOT0 BOJOKHA 3JIEKTPUUYECKOTO 3apsijia HAKJIOHHOH 45 IpalycoB K OCH CBOETO
renukoiaa. [lo ToMmy, HaBMaBIeHUE JIEKTPUIECKOro 3(GUPHOrO BOJIOKHA MEpHEeHIN-
KYJSIPHO MacCOBOMY 3(pHPHOMY BOJIOKHY.

2) Pasmep anextpona 10% pas Gonbie uem mosuTpoHa

To, uTo pa3smep mo3uTpoHa cocrosero u3 N-TOIIPHOM 3(PUPHOM BOJIOKHOM,
10* pa3s MeHbIIIe YeM MEKTPOHA, CIELYET U3 TOro, YTO MIIOTHOCTh KPYUEHH s HOJISp-
HOro >(UPHOro BOIOKHA Kpaiine Gombime (10°%. D10 mpomopius ecTh TPOHOpIHs
BEJIMYMHBI AIEKTPOMAarHUTHOW CHJIbI IIPOTUB IPaBUTALMOHHON) YeM IIOJSPHOTO
BOJIOKHA, IIOTOMY YTO BEIMYMHA MACChl YaCTHULB! IPONOPLHUAIbHA JUIMHE d(PUPHOTO
BOJIOKHA MCIIOJIb30BAHHOM /ISl YCTPOICTBA MAcChl YaCTHUIIBL, M YTO Macca MO3UTPOHA
paBHa Macce IeKTpoHa. J[o cuX MOp CKa30HO, YTO MO3UTPOH CPa3y «UCUE3HET», HO
COIJIACTHO HalIel TEOpUH, B IOUTH BCEX CIYyd4asix, 3TO «UCUE3aHUE» CIEIYET U3 TOro,
YTO MO3UTPOH CIIHMIIKOM MaJ U HEBUJUM, a HE U3 TOT0, 4TO €r0 Macca MCYE3HET U3-3a
THIEP-BBICOKOH ckopocTu. Ecnmm OBl McCYe3HOBEHHME Macchl IO3MTPOHA THIIEp-
BBICOKOU BpPALLAOLIEN CKOPOCTBIO MPOU3XOIWIO BE3IE, FAMMa-JIydyd BBICOKOW IJIOT-
HOCTH JIOJIXKHBI BPAIIaThCs BE3/I€ U HETICPEPBIBHO B HAIIIEM IIPHPOJHOM OKPYKEHUH,
YTO B PEAILHOCTH HE NIPOMCXOIUT.

Jlo cux mop B «aBTOPUTETHO» COBPEMEHHON (pr3mKe cKa3aHo, YTO KOraa Moje-
KyJla MOHM3MPOBAaHA, OJMH 3JIEKTPOH YAAJEeH W TaM OCTAaeTCs IbIpa, T. €. MOJOXKH-
TENBHBIA 3apsil, HO MpaBay TOBOPs, MO3UTPOH KpaiHe MaJeHbKOTO pa3Mepa paclio-
JIOXKEH B TakoH ApIpe. J[o cCHX Top B «aBTOPUTETHOW» COBPEMEHHON (hHU3HKE BEPIUIH,
YTO TOJIBKO JbIPa CYIECTBYET, a TIO3UTPOH ObIIT HEBUINM.

Jo cux mop B «aBTOPHUTETHOW» COBPEMEHHOW (hM3WKE, TyMald, 4YTO B «aTMO-
chepHOM pa3psiie» TOIBKO ANIEKTPOH (T. €. S-TONMAPHBIA MATHUTHBIA MOHOIIONb) BbI-
JIeTaeT ¢ Karona, u 4to «CienoBaTeIbHO B @HOZE €CTh TONBKO AbIpa». Ho Tak kak
MIO3UTPOHBI, T. €. N-TIONspHBIC MarHUTHBIE MOHOTIONN HE CBSI3aHHBIE IPYT C APYTOM
JIOJIXKHBI JIETKO BBIJIETUTH OTJENBHO, CTPAHHO, YTO HUYETO BBIIETUT M3 aHoxaa. [IpaB-
Jly TOBOpSI, XOTSI U3 aHOZJa MHOTO OYE€Hb MAJICHBKHX ITO3UTPOHOB BBUICTAIOT, OHH HE
OBLUIH BUIAMBI.

«ABTOpUTETHAs» COBpeMeHHas ()M3MKa HE OCO3Hala HU CTPAHHOCTh, HH OOBSIC-
HUJIA, TIOYEMY 3JIEKTPOHBI TOJIBKO B CITydae, KOr/ia KaTox M aHOJ| CTOST JIMILIOM K JIH-
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1y, OJNecTsIy MIa3MHUPOBAHbI, XOTS 3JEKTPOHBI HE IUIa3MHUPOBAHBI HACTOJIBKO KOH-
LIEHTPUPOBAHBI HA KAaTOZE, U KOI/la AJIEKTPOH OTJEIBHO MEPEHOCUTCS 110 BO3IyXY, OH
HE OTAaeT HU Kakoro jy4a. Ho mo mpaBae roBops, BCTPETUBIINCH C HEBUAUMBIMU
MO3UTPOHAMH HM3JIyUYEHHBIMH M3 aHOZAA, U Macca, U JIEKTPHUECKUM 3aps KOTOPBIX
cocTosT 13 N-TTOJSIpHBIX S(UPHBIX BOJIOKOH, T. €. HCTOKOB 3JIEKTPUYECTBA U TEMIIe-
paTyphl, AJIEKTPOHBI JIEBO-CKPYUYEHHOT'O BUXPH, CKOPOCTh BpAallleHHs KOTOPBIX B3a-
HMMHO YCKOpEHa IPaBO-CKPYUYEHHBIM BHXPEM MO3UTPOHA, CUIBHO COTPETHI U IIa3Mu-
POBaHBI, OT/aBasl CUIBHBIN JIyd, U HECKOJIBKO M3 Map 3JEKTPOHA-TIO3UTPOHA OTAAIOT
ramMMa-yd «aHHUTHJIAIend mapy.

B orpocnu anexTpuueckoil TEXHUKH, HAOMIOAAIYT 32 SBICHHEM «MHOTOYHCIIEH-
HBIX ayr». Korma snmektpudeckoe nepeMEHHOE HampspDKEHHE CIOBHUHYTHIX (a3 Jei-
CTBYET MHOT'OYHCIICHHBIE NEPEMEHHbIE KaTOAbl M aHOJBI PAaCMOOKEHHbIE BOKPYT
LIEHTpa, TUIa3MEeHHAas! AYroBas IIaMsl THIIEp-BBICOKOW TeMIepaTyphl (I1aMu Oolbliie
yem 4000 rpamycos, u 1ieHTp Oounbiie yem 12000 rpaaycoB) CHOHTAHHO BO3HUKHET.
OTO0 ABJIEHUE HA3BAHO «METOJ] MHOIOYHCICHHBIX IYI». «ABTOPUTETHAS» COBPEMEH-
Has (U3HMKa HEe YMEeT OOBSCHHUThH MOYEMY XOTsI HUKAKOr0 3JIEKTPUYEKUI TOK TEYerT,
IIa3ME€HHas AyroBas Iu1aMsi BOSHHUKACT. Hama HoBas (bI/ISI/IKa ymeer 06’b${CHI/ITb Ta-
KO€ SIBJICHUE TaKUM 00pa3oM, Kak 0e3 JIEKTPHYECKOr0 TOKa MHOTO IO3UTPOHOB BO3-
HUKHYBILIHUX TOJNBKO IEKTPUUECKUM HAIPSKEHUEM, OOBEIUHSIOTCS C IIEKTPOHAMH,
U3JTy4eHHEe KOTOPBIX BBI3BAHO MOJISAHBIMU Y(PUPHBIMH BOJIOKHAMH M3Iy4SHHBIMH I10-
3UTPOHAMH, IUIa3MUPYIOT JIEKTPOHBI, YTO BBI30BET CIIOHTaHHBIN aTMOC(epHBIH pas-
psn.

Kpome Toro, 10 cux 1nop, «aBTOpUTETHAs» COBpeMeHHast Gpu3nka He 00bsICHUIIA,
MI0YEMY TTOJIOKUTENBHBIN ANIEKTPUUECKH 3aps]] HaKOIUIEH B CTOPOHE aHOJa, TOrna
Kak OpOHMTAJIbHBII 3JIEKTPOH CHATBHIN € AApa METAINYECKUX aTOMOB COCTOMOLINX Me-
TAJIMYECKUI JIEKTPO-TIPOBOIHUK, KOIIa IPSIMOM JIEKTPUUECKUI TOK HAYMHET TEYb B
LIETIb UMEIOLYI0 KOHJICHCATOP O] AIEKTPHUUECKUM HampsbkeHueM. [Ipudnna no xo-
TOKOH 3TO NPOTHBOPEUNBO HE OOBSICHUTH HAKOIUIEHHS MOJIOKHUTENBHOTO JIeKTpHUIe-
CKOT'O 3aps/a B aHOJ, €CTh, YTO «JIBIPHD», T.€., KIIOJIOKUTIBHBIA 3apsi» OCTAIOLINECS
B MECTE, OT KOTOPOI'O CHSUI 3JIEKTPOH, PACIIOI0KEHHbIE Be3/I€ (PMKCHPOBAHBI BO BCEX
paiioHaX 3JEKTPO-NPOBOAHUKA LIETIH, HE YMEIOT NEPEIBUHYTHCS K aHOLY M KOHIICH-
TPUPOBATHCS B aHOA. YTOOBI O3BOMUTH KOHIICHTPAIMIO MOJIOKUTIBHOIO SJIEKTPHYE-
CKOT'O 3apsAia B aHOA, IEKTPHUECKUE MOHOIOIN IOJIOKUTENBHOTO 3apsAa BhITEKa-
IOIIMe W3 JBIP BO BCEX paiiOHAX 3JEKTPONPOBOTHMKA, MOIKEHBI NMEPEABUHYTHCA K
aHOIy ¥ KOHIIEHTPUPOBAThCS B aHON. TakuMm 00pa3oM, OYEBUAHO, YTO, €CIIN UTHOPH-
pyeM HEBHANMOE M3IyYeHHE MMO3UTPOHOB U3 aHOZAA, HE BO3MOKHO OOBSICHUTH IIa3-
MHPOBaHHE M3ITyIEHHBIX 3JIEKTPOHOB B «aTMOC(EPHOM Pa3psie».

[Torom, naBaiite 0OCYIHUTH, KaK ¥ T/I€ TAKOW AIIEKTPHUYECKIA MOHOTIONb MTOJIOKU-
TENFHOTO 3apsifia TeHEepUpyercss B MUKpoMupe. Kak 3JIeKTpOHBI OTPHIATEIHHOrO
JIEKTPUUYECKOT0 3apsijia HaKOIUICHHBIE B KaToJle, TEHEPHPOBAHbI KaK CBOOOIHBIC
JJIEKTPOHBI, KOI/Ia OpONTAIBHBIN 3JIEKTPOH CHAT M3 METAINYECKHX aTOMOB COCTaBSI-
LIUX 3JIEKTPONPOBOAHUK LENH, HIEKTPUIECKAE MOHOIOIU MOJIOKHUTEIBHOTO 3apsiia
HaKOIUICHHBIE B aHOJE, TeHEPHUPOBAaHBI KaK CBOOOIHBIC IMO3MTPOHBI, KOraa opou-
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TaJbHBIM MO3UTPOH CHAT U3 METAIIMYECKUX aTOMOB COCTaBSIIUX JIEKTPONPOBOIHUK
nerm. Ot kyna ? OT MecTa «IBIPBD», U3 KOTOPOH OBUT CHAT OpOWUTAIIBLHBIN 3JIEKTPOH.
3aKIII04eHo, YTO, HEBUIUMO CIIMIIKOM MaleHbKHH MO3UTPOH OOOPOTHTCS B Tape C
OpOUTAIBHBIM 3JIEKTPOHOM BOKPYT siipa Kak OpOUTaIBHBIN TO3UTPOH.

Ecnmu orpunate To, uTo 00a OpOMTAIBHOTO AJIEKTPOHA M OPOUTAIBLHOIO ITTO3U-
TpoHa 00OPOTATCS BOKPYT sIJIpa, HE BO3SMOXKHO OTBETHTh OTKPOBEHHBIH BOIPOC, MO-
YeMy BC€ aTOMBI COCTAIOLIME MaTepHall MOKPBIThIE OTPUIATEIBHBIMHU AJIEKTpHUYE-
CKUMU 3JIEKTPOHAMM 3JIEKTPHUECKU He OTpHULaTeNbHbl. [IpaBay roBops, MOIOXKH-
TENbHBIA AMEKTPUYECKUM 3apsa/ U OTPULATENbHBIN 3IEKTPUUECKUI 3apsil BO3MECTAT-
cs ApYT Apyra U MaTepuas BHELIHE MEeKTPHUECKH SABJISETCS HeHTpalieH, MOoToMY YTO
AIEKTPUUYECKH TOJIOKUTEIbHBIN MO3UTPOH B Mape C NEKTPUUECKH OTPULIATEIBHBIM
AJIEKTPOHOM OOpalaeTcs: Ha opOuTe aToMa.

[Torom, kakiM 00pa3oM Takoi OpOHMTANBHBINA MO3UTPOH CBsI3aH C SAPOM aToma ?
SIBHO, YTO HEWTPOH BHYTPU sipa AJIEKTpHUUecKU HeiTpaneH. Eciau Obl opOuTaNbHBIM
AJIEKTPOH OTPHLATENBHOIO 3apsijia ObLT AJEKTPUYECKH CBSI3aH C MMPOTOHOM ITOJIOXKH-
TENILHOT'O 3apsiia, MOXKHO JIM ObI CIIPOCUTh CHMMETPUYHBIN BONPOC, CBSI3aH JI OpOU-
TaJbHBIM MO3UTPOH MOJIOKUTEIHHOI0 3apsiia ¢ HEMTPOHOM HMEIOIINM «OTPHUIIATENb-
HbIN 3apa». Ho 5T0 HE BO3MOXKHO, IOTOMY UTO HEUTPOH BHYTPU S1pa MIEKTPUUECKU
HelTpaneH. 1 Tak kak mapa 3JeKTPUUECKH OTPHUIATENbHBI OPOUTAIBHBIN 3IEKTPOH
U 3JIEKTPUYECKH IOJIOKUTENbHBIH OpOUTANIBHBIN TO3UTPOH 00paIaeTcst BOKPYT S-
pa, MOXXHO OOBSICHUTD BHEIIHYIO HEHTPAIbHOCTh aTOMa M MOJIEKYJIbI, HO HaM JOJIXK-
HO OOCYZAWTBH, YTO IPOTOH BHYTPH sApa MPENNON0KEHHBIH KaK «II0JIOKUTEIbHBIH
JNIEKTPUYECKUH 3apsia» He TSAHET ICKTPUYECKH HEWTpalbHYIO Iapy OpOUTaIbHOrO
3JIEKTPOHA — TIO3UTPOHA, U3 YETO CIEYET, YTO CHIIBI MEXIY SIIPOM U OpOUTAIILHBIMU
3JIEKTPOHOM-TIO3UTPOHOM HE 3JIEKTPUYECKH a MAarHUTHBL. N-TIONb IPOTOHA U S-TIONTB
OpOHUTANIBLHOIO IEKTPOHA B3aMMHO MAHUTHYECKH TAHYTCS, S-NOJIb HeHTpoHa u N-
OJIb OPOMTANIBHOIO MO3UTPOHA MAarHUTUYECKU TAHYTCs, N-11onb nporoHa 1 N-1oib
OpOHUTAIBHOIO MO3UTPOHA MATHUTHYECKH OTTAJIKMHYTCS, TOrIa KaK S-1oib HEWTpo-
Ha M S-TI0Jb OpPOUTANBHOIO DJJIEKTPOHA, KOTOpblE HE OTTAIKHUHYTCS aHTHU-
rpaBUTAIMEl HOPMAIbHO BBI3BAHHOM YCKOPEHHEM BPAILCHUS, KOTOPOE B 3TOM CIIY-
Yae He BBI3BAHO, IOTOMY YTO S-TI0JIb HEUTPOHA U S-11016 OpOHUTAIBHOTO AJIEKTPOHA B
3TOM CIy4ae He KpaiiHe MpHOIIKEHbI, U3 YETO CIeTyeT MarHUTHOE MPEBOCXOCTBO
LEHTPOCTPEMHUTENbHbIE CIJIBL. 3/1€Ch HAKOHEI, BBICTYNHT YCWJIMHHAs MAarHUTHAS
rpaBUTAIMOHHAS CHJIA MEXIY S-S MoisiMu Kak B KacUMUpcKoM 3 dexTe.

XoTsl OpOHTANBHBINA AIEKTPOH CHIIBHO YCKOPEH HEHTPOCTPEMHUTENBHON CHITON
JICUCTBAHHOM SIAPOM, OJaroapsi CBSI3M MarHUTHOM TPaBUTAIMOHHOW CHITBI Melly S-S
TIOJISIMU., TAKOH JIEKTPOH HE MCIApUTCS. «ABTOPHUTETHAsD» COBPEMEHHas (HU3HKa HE
crocoOHast OOBSICHUTh TAKOW MEXaHM3M, BIaJlajia B OMIMOKY TOT'O, YTOOBI Ompere-
JIUTh HEWCIapeHHe OpOUTAIFHOTO 3JEKTPOHOB KaK «KBAHTOBOE YCIIOBHE» KaK «akK-
cuoM». Jlanee, OTHOCHTCS K Jiely HE OCO3HABaHHOMY «aBTOPUTETHON) COBPEMEHHOMN
(U3UKOM, TO, YTO CBOOOAHBIH 3JIEKTPOH HACTOIBKO YCKOPEHHBIH B AIEKTPO-
MIPOBO/IHUKE HE «HCIIAPUTCS», CIEAYET U3 TOr0, YTO TAKOW CBOOOIHBIN JJIEKTPOH HE
COIPABOX/ICH CBOOOTHBIM MO3UTPOHOM pa3AeieHHBIM W YIAaBICHHBIM K aHOMY.
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Haobopot, cBOOOAHBIN 3JIEKTPOH IUIABATENBHBIH B BaKyyMe, KOrJa YCKOPEH Mar-
HUTHBIM TIOJIEM, HCHAPUTCA, CIEAYeT U3 TOTrO, YTO TAKOH AJIEKTPOH CONpPOBOXKICH-
HBIH TOpa3Z0 MajleHbKee HEBHIMMBIM CBOOOJHBIM TO3UTPOHOM, YCKOPEH B3aMMHO
00paTHBIMU CHJIAMH 3JIEKTPOHOTO W MAarHUTHOTO TIOJNIEH, pa3OpaT OT MMO3UTPOHA U B
S-nonspHOE 3QUPHOE BOIOKHO.

JlaBaiiTe 3aKJIIOUUTh, YTO OTHOIIEHHE MENy SIPOM U OPOUTAOBHBIM DIIEKTPOHOM
HE 3JIeKTpUYecKas CUia, a KOAaKCHaJIbHAs CBSI3b AUIIONSPHOIO MOJS JEHCTBYIOLIErO
MarHUTHYIO LEHTPOCTPEMHUTENBHYIO cmily Mexay N-MojspHbIM NpOTOHOM U S-
MOJISIPHBIM OpPOUTANBHBIM 3JIEKTPOHOM, M KOAKCHaJbHAsl CBSI3b IMIONISPHOTO OIS
JEUCTBYIOLIEr0 MAarHUTHYIO IIEHTPOCTPEMHUTENBHYIO CHIYy MEXAY S-HOJISIPHBIM
HEWTPOHOM U N-TOJSIPHBIM OpOUTANBEHBIM TTO3UTPOHOM, U MarHUTHast TPaBUTAIOH-
HBIE CHJIBI MEXKY OpPOUTAJIBHBIM DJIEKTPOHOM, T.€., S-TIOJISIPHBIM MarHUTHBIM MOHO-
TIOJIEM U BCEMH S-TIOJISIPHBIMM MarHUTHBIMH MOHOIOJSIMU. B pyroii riiaBe o Koak-
CHAJIBHOM CBSI3HU, CKa3aHO, 4TO «J{MMONsIpHOE MarHUTHOE I10JIe UMEET KOaKCHAIbHYIO
CTPYKTYPY, B KOTOPOW BHYTPH BHEIIHOTO I'eINKO/A JIEBO-CKPYYEHHOTO S-TIOJISIPHOTO
3(HUPHOTO BOJIOKHA, TEINUKOU PaBO-CKpydeHHOro N-nosisipHOro 3pupHOro BoloKHa
nponoxer». To, yro N-monp NponokeH BHYTPH, TOrJa Kak S-TOJb MPOJIOXKEH
BHEIIIHE, CIIeNyeT U3 TOr0, YTO PaJUyC MOJSPHOro MO3UTPOHA ropa3no MeHsbie (10°
%) yem pamyc MeKTpOHa.

Mexny npo4uM, 00513aTeNIbHO CIPOCUTh TAKOH BOIPOC, KOTOPBIN KOAKCHAIbHBIH
TeJIMKOM]] U3 ABYX BHEILHE, O CTPYKType HalpsDKEHMs ToKa U cBera. Hanporus au-
MOJIIPHOMY MarHUTHOMY IIOJIIO, U HANpsDKEHHWE TOKAa M CBET MMEOT BHEHIHbIH N-
HOJIAPHBIN TeIUKOI], TOTOMY UYTO, XOTs Takoe N-nomsipHOoe 3(pUpHOE BOJIOKHO U3ITY-
4yeHO U3 N-TOJSPHOTO NO3UTPOHA, TEIUKOWIAPHBIM BOJOKHOM CBEPHYTHIN IIHYPOK
TeTUKOMIANPHO ¥ KOAKCHATIBHO MOKPOET TeMKOWA S-TIOMpHOro 3GUpHPOro BOJIOK-
Ha.

MOXHO CIPOCHTH BOIIPOC, KaKO€ OTHOIIEHHE €CTh MEXIy N-TOMSIpHBIM OpOu-
TaJIbHBIM MTO3UTPOHOM M N-IIOJSIpHBIM MPOTOHOM siipa aTroMa Bogopona. CBs3p 1u-
MOJIIPHOTO MArHUTHOT'O IOl OCTAHETCS JAaXKe I0CIE OTJAJICHHS OpOUTAIbHOIO
3JIEKTPOHA, IIOTOMY YTO S-TIOJSIPHOE BOJIOKHO M3JIY4EHHOE U3 S-TIOJSPHOrO MAarHUT-
HOTO MOHOIOJIA HaXJIIIErocss B LEHTPE NPOTOHA cocTosmero u3 N-S-N HospHbeIX
MAarHUTHBIX MOHOIOJIEH M TPOJIOKEHHOE Yepe3 S-TIONSPHBIN OpOMTaNbHBIN dJIeK-
TPOH, KaK JUIOSIPHOE MArHUTHOE IOJIE, OBLIO CBA3aHO C TAKUM S-TIOJSIPHBIM Mar-
HUTHBIM MOHOIIOJIEM TIPOTOHA, KOAKCHaJIbHO Bens N-TOsipHOE BOIOKHO COCTaBIIS-
roree Maccy N-TIoJsipHOro OpOUTAIEHOTO TIO3UTPOHA BHYTPH TPYOBI TeIINKOM/IA.

Mexay nmpodnmM, opOUTaIBHBIN JIEKTPOH M OpOUTAIHHBIN MO3UTPOH CHATHIC W3
METaJINIECKHX aTOMOB COCTaBJISIOIINX JIMHHIO 3JIEKTPOIIEPEAadr CBI3aHHYIO C TeHe-
paTopoM, CTaHyT CBOOOIHBIM 3JIEKTPOHOM M CBOOOZHBIM TO3UTPOHOM M TIEPEIBH-
HYTCS COOTBETCTBEHHO M QJIFTEPHOTHBHO K KaTOLy M K aHOMY, ¥ TIOTPEOSTCS IO J10-
pore. JIMHUS 3JIEKTpoIIepeiaun JODKHA CKOPO MOTEPSITh BCE CaMble BHELTHBIE OpO -
TaJbHBIE 3JEKTPOHBI ¥ OpOWTAJIBHBIE NMO3UTPOHBI, KOTOPHIE CYIIECTBOBAIHM B MaTe-
pHuane JHHUM, W TaK YTO CKOPO IIOCIE OTKPBITHS BBIPAOOTKH 3JIEKTPOHEPTHH, HE
BO3MO)KHO BBIPa0AThIBATh C 3TOH JIMHUM eKTporepenayn. Ho B peanbHOCTH, HUKO-
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ra He CIYYWIOCh Takoe Neno. YToObI MPOAOIKHUTH 3JIEKTPOBBIPAOOTKY, MOIKHO
(OpMHUpPOBAHBI 3JIEKTPOHBI CBEPHYTHIE S-TIOMSAPHBIM BOJIOKHOM Kak KOJIBIO M MO3H-
TPOHBI CBEpHYThle N-TIONSAPHBIM BOJOKHOM KaK KOJbIIO, MHBIMH CJIOBaMH, IpPEno-
CTOBJIEHHE CBOOOIHOI SHEPIUM U3 BaKyyMa U CO3[JaHHE MAacChl JOKHBI IIPOU30HUTH.

Heiitpon cocrout n3 S-, N-, S- MarHuTHBIX MOHOIIONEH, TOT/Ia KaK IPOTOH CO-
crout u3 N-, S-; N- MarHutHbIX MoHonosneil. [IpuHnunuansHoe siBieHne, kak N-
NONSAPHBIA MarHUTHBIA MOHOMOINb, T.€., MO3UTPOH € TaM BO3ZHMKHET, Koraa S-
MOJSIPHBIA MarHUTHBIH MOHOIIOJb, T.€., DJIEKTPOH € CHSAT, HAOJIONEHO NpH f-
pacmazax. f -pacnaj ecTh Takoe sIBpeHHe, Kak, Korja MoJsApHbIiH MarHUTHBIH MOHO-
TIOJIb OZIHOTO M3 W30BITOYHBIX HEHTPOHOB BHYTPH sIIpa CHAT U B MECTE CHSTHS BO3-
HUKHET MarHUTHBII MOHOIOJb, HEHTPOH CTAHETCSI MPOTOHOM CBSI3aHHBIM C APYTUM
OJTHBIM U3 M30BITOYHBIX HEUTPOHOB, M TaK YTO TAKOW 3JIEMEHT MPEBPATUTCS B APYror
3JIEMEHT aTOMHOro HoMmepa Oombiie o 1. Kopoue rosops, B MecTe, OT KOTOPOro
MarHUTHBIA MOHOIIOJIb CHJIT, MarHUTHBIA MOHOITIOJIb BO3HUKHET.

3) LlentpocTpemMutenbHast WK HEHTPOOSKHAS CHIIa MEXKAY JICKTPUICCKUMH 3a-
pAAaMH, MEXAY JUNOIAPHBIMHA MarHUTHBIMU NOJIAMH, U MEXAY MarHuTHbIMH MOHO-
IOJIAMHU

A) LleHTpocTpeMHTENbHAS WIH IIEHTPOOSKHASI CHIIAa MEXKIY SJICKTPHICCKHMH
3apsiaMu

MarHuTHbIH MOHOIOJIb UMEET «CBepHyTOe S- u N- mosispHoe 3(UPHOE BOJIOK-
HO» COCTaBJISOILIEE MArHUTU3M U MacCy COOCTBEHHOI'O KOpITyca, U «HaMOTaHHOE N-
HoJIsipHOEe 3(UPHOE BOJOKHO» COCTABIIAIONICE BPAILCHHEM JJICKTPUUYECKUIT 3apsll.
To, uTo «HaMOTaHHOE 3(HUPHOE BOJIOKHOY» COCTABHUT IEKTPHUECKHIA 3apsa, COBIAIET
C 3aKOHOM YHUIOJSpHOM uHaykuuu Papanes.

LlenTpocTpemMuTensHas cuila WM LEHTPOOEKHAs CHIIa MEXIy YaCTHLIAMH 3JIeK-
TPUYECKOTO 3apsAa 3aBHCHT OT MaHepbl Nojib3oBaHus N-monspHOro 3UpHOro BO-
JIOKHA B3aMMOAEHCTBYIONIMMH YaCTULIAMH.

a) JMeKTPHYECKa IIEHTPOOSIKHAS CHIIa MEKAY dJICKTPOHOM € M JIEKTPOHOM € .

Korna ameKTpoH, cTepkeHb KOTOPOro COCTOUT M3 OIHOTO S-TIONSPHOTrO MarHuT-
HOT'O MOHOIIOJIS JIEBO-CKPYIEHHOT'O BUXPSI, IPUOIIKUTCS K APYTOMY JJIEKTPOHY, 3TH
JIEKTPOHBI B3aUMHO YMEHBIIATCSI CKOPOCTh BPAILIEHUS MIPOTHBOINOIOKHO TEKYIINM
3¢HUPHBIM TOKOM B IUIOCKOCTH COIPHUKOCHOBEHHs Buxped. BenemctBue uero, N-
noysipHoe 3(UpPHOE BOJOKHO HAMOTAaHHOE Ha OOOMX 3JIEKTPOHAX, BBHIHAMOTACTCS.
ITockonbKy BBIHAMOTaHHOE 3(HPHOE BOJIOKHO KECKO, TAaKO€ BOJIOKHO JAEHCTBYeT
LEHTPOOEKHYIO CHITY Ha 3JIEKTPOHBI HAXAAIINECS B 000NX KpasiX BOJIOKHA.

6) LlenTpocTpeMuTenpHas AMEKTPUYECKAsl CHIIA MIKIY JJIEKTPOHOM € H I03H-
TPOHOM €

Korna 21meKkTpoH, cTepkeHb KOTOPOro COCTOUT M3 OIHOTO S-TIONSIPHOTO MarHuT-
HOTO MOHOIIOJIS JIEBO-CKPYYEHHOTO BUXPSA, MPHUOIIKUTCS K MO3UTPOHY, CTEPKEHb
KOTOPOTO COCTOMT U3 OJHOro N-MOISPHOTO MArHUTHOIO MOHOIOMIS IPaBo-
CKPYYEHHOI'O BHXP#, JJIEKTPOH U MO3UTPOH B3aMMHO YBEIUYATCS CKOPOCTH Bpallle-
HUSI PaBHO HAIPABJICHHBIM TEKYIIMM 3(HUPHBIM TOKOM B INIOCKOCTH CONPHKOCHOBE-
HUs Buxped. BcenencrBue wero, N-momsipHOoe 3¢HupHOE BOJIOKHO HaMOTaHHOE Ha
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9JIEKTPOH M Ha TO3UTPOH, BHamoraercs. [lockonbKy 00a KOJIMYecTBa 3JIEKTPOHOM
BHaMOTaHHOT'O 3()MPHOTO BOJIOKHA M KOJIWYECTBA ITO3UTPOHOM BHAMOTAHHOTO 3(pUp-
HOT'O BOJIOKHA YBEJIMYEHBI, TAKOE BOJIOKHO JIEHCTBYET LIEHTPOCTPEMUTEIBHYIO CHITY
Ha 3JIEKTPOH ¥ MO3UTPOH HaX AIIHecs B 000MX KpasxX BOJIOKHA.

B) DJleKTpHYecKasi LEHTPOOEKHAs CHIIa MEXJIy MO3UTPOHOM € M TMO3MTPOHOM

Korpa nosutpoH, cTepskeHb KOTOPOrO COCTOMUT M3 OJHOro N-HOJIIPHOrO Mar-
HUTHOT'O MOHOTIOJSI MIPaBO-CKPYYEHHOT'O BUXPSI, NPUOIMKUATCS K IPYTrOMY MO3UTPO-
HY, 9TH MO3MTPOHBI B3aWMHO YMEHBILIATCS CKOPOCTh BpAILEHUS MPOTHBOIOIOKHO
TEKyIIUM 3(GHUPHBIM TOKOM B TJIOCKOCTH COINPHKOCHOBEHHWSI BuUXped. BcmenctBue
yero, N-monsipHoe 3(pUpHOE BOJIOKHO HAMOTaHHOE Ha 00OMX TO3UTPOHAX, BEIHAMO-
taercs. I1ockoabKy BEIHAMOTaHHOE 3(HPHOE BOIOKHO JKECKO, TAKOE BOJIOKHO Aei-
CTBYET LIEHTPOOEKHYIO CHITY Ha ITO3UTPOHBI HaxXIAIIKECs B 000MX KpasiX BOJIOKHA.

0) LIEHTPOCTPEMUTENbHAS WINM HEHTPOOSKHAS CHIa MEXK]Y IHUITONISPHBIMH Mar-
HUTHBIMHU IIOJISIMU

Tak kak JaxXe )II/II'IOJ'IHpHHﬁ MAarauTu3smM €CTb TOXXEC MArHuTU3M, AJUIIOJIAPHBIC
MAarHuThl B3aUMHO JEHCTBYIOTCS, HCIONIB3Ys 3(UpHOE BOJIOKHO COCTaBIIIOIIEE Ca-
MBI MarHUTU3M MarHuta u U3TY4€HHOEC TaKUM MarHuTOM. Tak kak JaxXe qUITOIAp-
HBIII MarHUTH3M €CTh TOKE€ MarHUTU3M, Aaxe N-TOIApHBI MarHUTHBIN AUTIONB TO-
JYYUT BJIOJb CBOMM COOCTBEHHO M3IYYEHHBIM A(DUPHBIM BOJIOKHOM TKHYyTOE S-
HOJIIPHOE (PUPHOE BOJOKHO, M S-TOISAPHBIA MarHUTHBIA IUINOIb HOMYYUT BROJb
CBOUM COOCTBEHHO H3JYYEHHBIM S(HPHBIM BOIIOKHOM TKHyToe N-moisipHoe 3¢up-
HOE BOJIOKHO.

VY3ke cKka3aHo, YTO JUIOJISIPHOE MarHUTHOE I10JI€ UMEET TaKyl0 CTPYKTYpy, Kak
BHYTPH TPYOBI BHELIHEro IeJMKOWIa S-HOMSIPHOro BOJIOKHA, KOAKCHAJIBHO IIPOJIO-
JKEH TeJIMKOH] MMPaBO-CKPYYEHHOTO MOJSIPHOro 3¢upHoro BosnokHa. Oba S-mons u
N-mosnst qUmONspHOrO MarHuTa, AEHCTBYIOT MPOTHBOACUCTBYIONIMH MAarHHT, JIEBO
WJIN TIPaBO KPYTsI K CAMOMY TKHYTbII eTMKOH]] TUITOISIPHOI O MarHUTHOT'O TTOJIS

a) IEeHTPOOEIKHAS CHJIa MEXKIY S-TIOMSIMA TUIOISIPHBIX MArHUTOB

Korma S-monp IumonsipHOro MarmTa M S-1OJb JUIOISIPHOTO MAarHuTa CTOST
JIULIOM K JIMILY, OHH B3aWMHO JIEBO KPYTST JIEBO CKPYYEHHBIN S-TIOMSpHBII 3(UpHBIT
TEeJIMKOM, YTO BHI30BET YMEHBIIECHHE IUIOTHOCTH KPYUYCHHMS TeIHMKOHga, M TaK 4TO
BBI30BET YUIMHEHHE TEINKONA, YTO BHI30BET LIEHTPOOEKHBIE CHIIBI.

0) LEHTPOCTPEMHUTENbHAS CHJIA MEXKAY S-IOMSIM AMIOMAPHOrO MarHuta u N-
TIOJISIM AUTIONISIPHOTO MAarHNTA

Korma S-monp aumnomspHoro marauta U N-TIONb AWMONSPHOIO MAarHWTA CTOST
JALOM K JIUIy, N-TI0Jb JUIONSPHOTO MarHUTa IpaBo KPYTHUT JIEBO-CKPYYCHHBIA S-
TOJISAPHBIN 3(PUPHBIN BOIOKOHHBIN TEMUKOMI, W TaK YTO IDIOTHOCTH KPYYEHUS JIEBO-
CKPYYEHHOT0 3()MPHOTO TEUKOI/Ia YBETHUCHA, YTO BHI30BET IEHTPOCTPEMUTEIBHYIO
CHITy, TOrJja KaK S-TIOJIb AUMOISAPHOTO MAarHNTA JIEBO KPYTHUT MPaBO-CKPYYEeHHBIN N-
TIOJISIPHBIN AQUPHBIN BOITOKOHHBIM T'€IMKOH, U TaK YTO INIOTHOCTH KPYYEHHS PaBO-
CKPYYEHHOT0 3()MPHOT0 TEUKOI/Ia YBETMUECHA, YTO BHI30BET IEHTPOCTPEMUTEIBHYIO
cuITy



28 Yuxapy Cano

B) LIEHTPOOEKHAS CUJIa MEXAY N-TIOJISIMU TUIOJSAPHBIX MAaTHUTOB

Korma N-mons qumonsipHoro marsura U N-1T0Jb AMIIOISIPHOTO MarHUTa CTOSIT
JIULIOM K JIMILY, OHM B3aUMHO IIPaBO KPYTAT NPaBO CKpy4eHHbIH N-mossipHblid 3¢up-
HBIA TeJTMKOW, YTO BBI30BET YMEHBIIECHUE IUIOTHOCTH KPYYEHHUS TeIMKOWAa, U Tak
YTO BHI30BET YIJIMHEHHE TeTUKONIa, YTO BBI30BET LIEHTPOOEKHBIE CHIIBI.

B) IlentpocTpeMutenbHasi WK IEHTPOOSKHAS CHIIa MEKIY S-TIONAPHBIM U N-
TIOJISIPHBIM MarHUTHBIMH MOHOITOJISIMH

a) UEHTPOCTPEMHUTENbHAS CHJIA MEXIY S-TONAPHBIMA MATHUTHBIMH MOHOIIOJNS-
MU

MarHuTHbIH MOHOIIOb HE UMEET HA OCH HU aHU30TPONMU. DTO 3HAUUT, YTO HU-
KOTJia He CIyYUTCd TaKOH Ciydaif, Kak CMOTPEHO IO OfHBIM YIJIOM 3pEHUs, JIEBO-
CKPY4€HO, TOrJa Kak CMOTPEHO IOJ APYTUM YIJIOM 3peHus, IpaBo-ckpydueHo. Korna
S-MOJISIPHBIA MarHUTHBIA MOHOTIOJIB JIEBO-CKPYYEHHOT'O BUXPS, NPUOIKUTCS K IPY-
romy S-HOJ'IﬂpHOMy MAarfituTHOMY MOHOIIOJIIO, 3TH S-HOJ’[S{prIe MAardvuTHBIC MOHOIIO-
JIM B3aMMHO YMEHBILIATCS CKOPOCTh BpAIIEHHs TPOTHBOMOIOKHO TEKYIIUM 3(up-
HBIM TOKOM B IIJIOCKOCTU CONPUKOCHOBEHHSI BUXpeH, S-TIONspHOE I(HPHOE BOIOKHO
cBsi3aBIlIee 00a S-TIOJISIPHOTO MAarHUTHOI'O MOHOTIONSI BBEPHYTO, T.€., BTSHYTO, U TaK
YTO BBI3BAaHA IIEHTPOCTPEMUTENbHAS CHIIA.

370 00BACHUT MPUYUHY, 110 KOTOPOH KaK CONHEYHbIE IATHA, S-TIOJIAPHBIA Mar-
HHUTHBI MOHOIIOJIb 36MHOI'0 MAarHUTU3Ma, S-TIONSAPHBbIE MAarHUTHBIE MOHOIIONH, BO-
IpeKu S-monis U S-ToNs AUNOJSPHOIO MAarHUTa, MOTYT COCPENOTYUTHCS B OAHOM
MecTe 0e3 B3aMMOJICHCTBYIOLIEH LEHTPOOSKHON CHiIbl. MeXy MpoduM, B cliydae,
KaKk Kakasg-HUOYTh BHEIIHAS IPHYMHA YCKOPUT CKOPOCTh BpalleHHS, WIH S-
MOJApHbIE MAarHUTHbIE MOHONOJNM KpaWHe BHE3alHO NPHONM3ATCSA, YTO BBI30BET
YCKOpEHHE CKOPOCTH BPAIICHUS, MEXKAY S-TIOMSPHBIMH MAarHUTHBIMH MOHOIIOIAMU
LEHTPOOEKHBIE CUIIBI ICHCTBYIOTCSL.

0) LEHTPOCTpEeMUTEIbHAS CHiIa MEXIY N-IOIIPHBIM MarHUTHBIM MOHOIONIEM U
S-NIONAPHBIM MarHUTHBIM MOHOIIOJIEM

Korna S-monsipHbIii MATHUTHBI MOHOIIONB JIEBO-CKPYYEHHOTO BHXPS, TPHOIHU-
KuTc K N-NOIIPHOMY MarHUTHOMY MOHOIIONIO IPaBO-CKPYYEHHOTO BHXpS, S-
MOJIIPHBIA MArHUTHBIM MOHOIOJb U N-NOJISIPHBIII MArHUTHBIA MOHOIOJIbL B3aUMHO
YBEIMYATCSI CKOPOCTh BPAILICHUS PABHO HAIPABJICHHBIM TEKYIIIMM 3(HUPHBIM TOKOM B
IUIOCKOCTH CONPUKOCHOBEHHS BHXpei. BemencrBue dero, N-TIOMSApHBIN MarHUTHBIH
MOHOIIONb MPABO KPYTUT JIEBO-CKPYYCHHBIA S-TIONSPHBIA BOJOKOHHBIA 3()HUPHBIiA
TeNUKONy cuibHee 4eM N-TIONBHBIA MUNONAPHBIA MarHUT KPYTAMIAN S-TIONBHBIH
JWTIOJISIPHBIA MarHUT, YTO BBI3OBET YBEJIMUCHHE IUIOCKOCTH KPYYEHHS TelUKOIAa, U
TaK YTO TEIUKOH] COKPATUTCS, TOrJa KaK S-TOJSIPHBIA MarHUTHBIH MOHOIIOJB JICBO
KPYTUT TIPaBO-CKPYICHHBIA N-TIOJSPHBINA BOJIOKOHHBIA 3(DUPHBIN TeIUKOII CHIIbHEEe
4yeM S-TIONBHBIA TUTOISIPHBIA MarHUT KPYTSIIIii N-TIONBHBIN OUITONSPHBIA MarHUT,
YTO BBI3OBET YBEJIMYCHHE IIOCKOCTH KPYUYECHHS T'elIMKOIA, W TaK YTO TEIUKOHUI
COKpATHUTCS, YTO BBI3OBET LIEHTPOCTPEMUTENBHYIO cHIy. M3-3a B3aMMHOro yckope-
HUSI CKOPOCTH BpAIeHNUs], IEHTPOCTPEMHUTENbHAS CHJIA MEXKIY S-TIONSPHBIM MarHHT-
HBIM MoHomosneM M N-TIOISpHBIM MarHUTHBIM MOHOIIOJIEM CHJIbHEE YeM BHH3Y H3-
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JIO)KEHHAs! [IEHTpOOeXKHast cuia Mexe N-TIOJMSpPHBIH MarHUTHBIH MOHOIONb W N-
MOJIIPHBIA MArHUTHBIN MOHOIIOJb.

To, 4TO MIa3Ma COMHEYHOTO BETPa, BOIPEKH BBHIUYMCIICHUS! «aBTOPUTETHOW» CO-
BpEeMEHHOW (DM3HMKH, HE PACCHIIIET TaK CKOPO, a MOCTYIUT BMECTE JIOJIbILE BpeMs,
CJIElyeT M3 TOr0, YTO MarHWTHAs LIEHTPOCTPEMUTENbHAS cruiia Mexay N-monspHbIM
MarHUTHBIM MOHOTIOJIEM M S-TIOJISIPHBIM MarHUTHBIM MOHOIIONEM, OOJbIIe YeM IIeH-
TpoOeXHasl cuila MEXAY IOJeM JUIOSPHBIX MAarHuToB, W Jajieeé YTO MarHUTHas
TpaBUTAIMOHHAS CHJIA MEXAY CBSI3aHHBIMU S-TIOJSAPHBIMA MAarHUTHBIMH MOHOIIOJIS-
MU YIIPaBJISIET BCE KaK IIEHTPOCTPEMUTENbHAS CHJIa.

B) lleHTpobekHas cuma Mex 1y N-TOISIPHBIME MarHUTHBIMH MOHOTIONISIMU

Tak xak N-mosisipHble MarHUTHBIE MOHOIONU HE CBSI3aHBI OOIIMM TOJISPHBIM
3(UPHBIM BOJIOKHOM, a OTIEJICHBI M pa30OWTHI, HECMOTPSI Ha TO, YTO BpaiieHne N-
MOJISIPHBIX MarHUTHBIX MOHOIIOJIEH YCKOPEHO WJIM YMEMJIEHO, HE MPOM30MIEeT HU
HCHTPOCTPEMUTECIIbHAA CUJIa HU LIeHTpO6e)KHa${ Ccujia BBEPTBIBAHUEM HJIU BBIBEPTHI-
BaHUueM N-TIOJIIPHOTO 3()UPHOTO BOJIOKHA.

Tak kak, korna N-NossipHbld MAarHUTHBIA MOHOILIAB U N-IOJISPHBIA MarHUTHBIH
MOHOIIOJIb CTOAT JIMIIOM K JIMIY, IPOTHUBOIIOJIOXXHO HAIIPABJICHHBIC 3(1:)I/IprIe TOKH B
IUIOCKOCTH COIPUKOCHOBEHHUSI B3aUMHO YMEHBCSIT CKOPOCTh BPAIIECHHS, OHU, B3aUM-
HO TIPaBO KPYTSAT NpaBo CKpy4YeHHbIH N-TONSpHBIN ()UPHBLIA TeIUKOI], YTO BHI3OBET
YMEHBIIEHUE IIOTHOCTH KPY4YEHUs FETUKOIIa, U TaK YTO BBI3OBET yIJIMHEHHE T'eu-
KO, YTO BBI30BET LIEHTPOOEXKHBIC CHIBI, HO clabee 4eM LEHTPOCTPEMUTEIbHAs
CHJIa BBI3BaHAa MEXIy S-NOJSIPHBIM MAarHUTHBIM MOHOMNOJEM U N-NOJSIPHBIM Mar-
HUTHBIM MOHOIIOJIEM.

4) OGBSACHUTH Ha OCHOBE (DU3UUECKON MOJIETH COXPAHEHHUS MMITYJIbCa CKOPOCTH
BpaIleHUsI BBIBEJCHHON U3 HpIOTOHOBCKOTO MOAIMHOTO TPETHETO 3aKOHA JUHAMUYE-
cKoro B3amMmopercTBus, Kacumupckuit 3¢¢dekt, BceMUpHOE TATOTEHHE, W MpuOIH-
JKEHHUe-COeIMHEeHe- YHUUTOKEHHE Tunep-orpoMuoro taidyna Ne 27 u taiipyna Ne
28 B Smonuu B 2013-M romay, UCIIONB3ys MOAETH KLEHTPOCTPEMUTEIHHON MATHAUTHO-
IPaBUTALMOHHON CHJIBI BBI3BaHHBIE MEXIY BCEMH S-TIOISPHBIMH MarHUTHBIMH MO-
HOIOJISIMHU CBSI3aHHBIMH S-TIOJSIPHBIM 3(HPHBIM BOJIOKHOM BO BCEH BCEJIEHHOID

A) Dodext Kazumupa

Kacumupckuii a3dekr ects Takoit 3QdekT, Kak CIOHTAHHO BBI3BAHA LIEHTPO-
CTpEMUTENbHAs CHJIa MEXKAYy OYeHb TOHKMMH METAJIMYECKHMM JOCKaMH, M KOrza
TaKue JOCKH 3JIEKTPUYECKH OTPUIATEIHHO 3apsHKEHbI, BONPEKN OXHIAHUSM, TaKUCE
JIOCKHM TPHUUENSTCS CIIOHTAHHO BBI3BAHHOW CHWJIBHOW LIEHTPOCTPEMUTENBHON CHUIIOMN
OJHOM aTMOc(hephl. K ABTOPUTETHASD COBPEMEHHAsI (PM3HMKA MOMBITATIACh HCTOIKAHHO
00bsicanTs Kacumupckuit 3pdekt Hee «Teopreld HYIeBOH TOYKH SHEPTUM» IIOYTH
HYJIEBOH BaKyyMHOH (DIYKTyallMOHHOW PHEPTUH OTOBITOrO HAITIPABJICHUS B HEE «aB-
TOPUTETHON» KBAHTOBOW (pM3MKE, HO KOHYMJIACH COBEPIICHHBIM HEYCIIEXOM, XOTA
OHa WMCIOJHUIIA MHOT'O BBIYHMCICHUH O »Hepruu. Hee coBepIeHHBIN Heycnex Hens-
6exHO ciemyer u3 Toro, uto Kacumupcknii apdext orHOCHTCS K MOTyder cuiie oa-
HOH aTtMocdepsl, K TOMY ke, sicHoro HampasieHus. ABTop Y. CaHO MOCBEIICHHBIH
A.Il. CmupHOBBIM, ymeeT scHO 00BsicHUTh Kacumupckuit addexr, mucrnonb3ys ya-
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CTHYHYIO-3(UPHYIO MOJIENIb 3aKOHa COXPAHEHHsI UMITYJIbCA CKOPOCTH BPAICHHUS BbI-
BEACHHYI0O M3 HBIOTOHOBCKOTO IOIUIMHOTO TPETHETO «AaKCHOMa» IHMHAMHYECKOTO
Baumojeiicteus A.Il. CMupHoBa..

BHyTpu oueHb ONM3KO pacroioKEHHOH TOHKOH JOCKH, JIEBO BpAIIACTCs dIICK-
TPOH, CTEP>KEHb KOTOPOT'O €CTh S-MOJSIPHBI MarHUTHBI MOHOITOJIb OTPUIIATEIbHOM
Macchl. M3-3a KpaliHero mpuOIMKeHUs], Korjaa S-TMospHBIH MarHUTHBI MOHOMOJNb
JIEBO-CKPYYEHHOTO BUXPSI JEKTPOHA, MPHOIMKUTCS K IPYroMy S-TOISpHOMY Mar-
HUTHOMY MOHOIIOJIIO JIPYTOr'O 3JIEKTPOHA, 3TH S-TIOJSpHBIE MarHUTHBIE MOHOIIONH
B3aMMHO YMEHBIIAT CKOPOCTh BPAILIECHHS TPOTHUBOMOIOKHO TEKYIIUM 3()UPHBIM TO-
KOM B IUIOCKOCTH CONPHKOCHOBEHHUSI BHXpEH, S-TOJSIpHOE 3(HPHOE BOJOKHO CBS-
3aBiIee 00a S-MoJSIPHOro MarHUTHOI'O MOHOMIOJS DJIEKTPOHOB BBEPHYTO, T.€., BTSIHY-
TO, ¥ TaK YTO BbI3BaHA CHJIbHASI MarHUTHO-TPaBUTAIIMOHHAS IIEHTPOCTPEMUTENbHAS
cuia.

B 3TOM ciydae, B KOTOPOM OTPULATENBHO 3JIEKTPHUECKU 3apsKEHHBIE JIEKTPO-
Hbl B3aUMHO TSHYTCSI, SICHO YTO JIMAJIEKTPUYECKasl TOCTOsSIHHAsA OTpunaTeibHa. OT-
pHLaTeIbHAs AUAJICKTPUYECKasi IOCTOSTHHAsSL CIEYeT U3 TOrO, YTO S-TIONSPHBIA Mar-
HUTHBIH MOHOTIIONb COCTASIINNA CTEP)KEHb IEKTPOHA HAMOTAHHOT'O, COTJIACHO C YHH-
noysipHod mHayknuei ®apanest, 371eKTpuuecky 3apspkeHHbIM N-TonsipHBIM 3dup-
HBIM BOJIOKHOM, UMEET OTpHLaTenbHylo Maccy. Kacumupckuii a¢dexT BbI3BaH H3-3a
B3aUMOJEHCTBHSA MEXIy OOOMMH JIEBO-CKPYYEHBIMH S-TIOJNAPHBIMH MarHUTHBIMH
MOHOIIOJIIMU OTPHLIATENBHON MAaCChI.

Bb) BcemupHoOe TArOTEHHE MEXITY 3BE31aMHU

BcemupHoe TAroTeHNE MEXY 3B€37aMHU BBI3BAHO MEXaHU3MOM TOXKIECTBEHHBIM
¢ MexaHu3MoM KacuMUpCKO# B3aUMHO S-TIONSIPHON CBSA3aHHOW IIEHTPOCTPEMUTEIb-
HOW cuibl. B 1eHTpe Bcex 3Be3[, HAaXOMUTCA MOJAPHBI MarHUTHBIH MOHOMONG (B
KOTOPBIN MTOCTOSIHHO BBEPHYTO S-TIONSIpHOE 3(HUPHOE BOIOKHO OTPULATENBLHOH HEp-
TMH ¥ B KOTOPBIH ITOCTOSHHO BTeKaeT N-MOJApHOE 3(pUPHOE BOIOKHO ITOJI0XKUTEINb-
HOW »Heprun). XOTs B3aUMHO PacCesHbI, JIEBO-BPAIIAIONIMIACA BUXPH MarHUTHBIX
MOHOIIONEHN 3BE€3]] B3aMMHO yMEHBIIAT CKOPOCTh BpAIIEHHUS, T.€., CKOPOCTH Bpallie-
HUSI BCEX 3BE37] PACIHOJIOKCHHBIX BO BCEHl BCENCHHOW, YMEHBINAIOTCS, W CIIEAOBA-
TEJIFHO CKOPOCTh MPSIMOTO JMHEHHOIO IBIKEHHS B HAIPABICHUH TaHTE€Hca Ha 000-
POTHOM OpOHUTATIBHOM KpYT€ 3B€37bl TOCTENIEHHO yCKOpeHa. [Ipomie roBops, 3eMirs,
KoTOpas cerogas TpedyeT 365 mHel 4TOOBI OpOHTANBHO 0OOpAYMBATHCS ONUH pa3
BOKpYT CONHIA, OyzmeT TpeboBaTh ToinbKo 364 u 363 mHS, W.T.O. , TOT/AAa KaK 3eMJId,
KOTOpas ceromHs TpedyeT 24 gaca 4ToOBI BpaImaThCs OOUH pa3 BOKPYT ceds, Oyaer
TpeOoBaTh 25 ¥ MOTOM 26 4acoB, U.T.A. T0, 9TO CKOPOCTH BPAIICHUS COJHIIA ITOCTE-
MIEHHO YMEHBIIIAETCs, I0Ka3aHO Ha OCHOBE TAKMX HKCIIEPUMEHTAIBHO HAOMIOAEHHBIX
(akToB, KaK ceKTOopHas ckopocTh Henryna, Ypana, CatypHa, FOmmrepa, actepounmb
OpiBIICH TDIaHeTsl, Mapca, 3emumn, Benepel, m MepKypuero, XpOHOJIOTHYECKH
YMEHBIIAETCS 10 TTOCTOSIHHOM MTPOTIOPIIHH.

CekTopHasi CKOpOCTh KakIoi Iuanetsl: 122454.12 x10" km?/rox Henryna,
97835.16 x10'? km?/rox YpaHa, 68930.43x10" km?/rox CartypHa,
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51086.39x10%% km? /rox IOnurepa, ?  acrepoumsl  OBIBINCH  TUTAHETEHI,
27621.39x10% xm?/rox Mapca, 22380.16x10% km?/rox 3em-

nu, 19033.49 %10 km?/rox Benepsl, u 13915.2x10% xm?/rox Mepxkypuero

BcneactBue yero, HTOr CKOPOCTH BpAILlEHUS 3BE3/IbI U MPSIMO JIMHEHHOH CKOpO-
CTH OopOHTaIBHOrO 000pOTa 3BE3/IBI paBeH C/N (B cilydae CONHEUHON CHCTEMBI paBeH
€/137), ¥ MOCKONBKY CKOPOCTh BpAIICHHUS YMEHBIIAETCS, S-TOJSpHBIE MarHUTHBIE
MOHOIIONH B IIEHTPE BCEX 3BE3]] CBA3AHHBIX €MHCTBEHHBIM S-TIOJSIPHBIM (UPHBIM
BOJIOKHOM BO BCEX BCEJICHHON BBEPTHIBAET S-TIONSIPHOE 3(DMPHOE BOJIOKHO, UTO BE3/IE
BO BCEJICHHOW BBI30BET LIEHTPOCTPEMUTENIBHBIE CHIIBI, 3TO 3HAYHUT «BCEMUPHOE TSrO-
TEHUEY.

B) ToxaecTBeHHas (pu3nyeckas MOMENb YaCTUIIBI-3(QUpa MO3BOJIUT OOBSICHUTH
CKOpoe NpHONInAeHHEe, COeIMHEHNEe, U YHUUTOXKEHHE THIIep-TUTaHTCKue TalpyHbI No
27 u Ne 28 B 2013-M rony.

Ha roxHOM Mope SIOHCKO# OCTpOBBI, THIIEp-TMraHTCKui TaipyH Ne 27, 920
TeKTIIaCKaJ, BIEPEIH NPOABHUIaJCsS B HANPABICHHUH TOYHO HA 3amaj, ¥ JPYroi erie
runep-ruranTckuil Taiigyn Ne 28, 905 rexrtmackan, czamu Ne 27-ro mpopaBuraics
TOXE B HalpaBJIEHHMU TOYHO Ha 3amaj. Korma nocturHyn roro-zamajgHoe mope Sno-
HUY, TalipyH Ne 27 BHe3anmHO Opai Kypc Ha CEBEPHO-BOCTOK, M OJJHOBPEMEHHO TOXE
taiipyn Ne28, koropslii cienoBai 3a Taiipynom Ne27, BHe3anHO Hayall IPOABUIATHCS
B HAIpaBJICHUH TOYHO Ha ceBep. Beiencreue yero, taiipyn Ne 27 u taiipyn Ne 28
Oonee u Oosee MPUOIM3UINCH M UX psMasi JIMHEWHAst CKOPOCTh ABHKEHUsI Ooliee 1
Oosee ycKopeHa, 1 HaKOHell, COIIPUKOCHYIINCHh U NCYE3HYIIH.

YMeeM [10Kka3aTh TaKoe IOBEJCHUE U U3MEHEHHE CTPYKTYpHI TalyHOB Ne 27 u
Ne 28, Ha OCHOBE BBIIIEH3IOKEHHOH (HPU3NUECKON MOJIENTN YacTHIBI-3(hUpa MOTHHO-
ro TpeTbero 3akoHa HeroToHa.

«ABTOpHTETHAs» COBpeMEHHAs (U3MKa HE yMeeT OOBSCHUTH, IOYEMY CHIBHO
HHM3KOe aTMoc(epHoe NaBieHHe Kak Tai(yH, yparaH, WIN IUKIOH [T0YTH HE BO3HH-
KAIOTCSl B FOXKHOM ITOJNYIIApHHU 3eMIi. Ho MBI ymMeeM HoceoBaTeIbHO OOBSICHHUT.
B 1oxHOM momymrapuu 3emu rae N-TIOMb 36MHOTO MarHeTH3Ma TOCIIOACTBYET,
CHJIBHO HHM3KO€ aTMOc(epHOe aBiIeHne Kak TailhyH, yparaH, WM IUKIOH TI0OYTH He
BO3HHUKAIOTCS, TOT/Ia KaK B CEBEPHOM ITOJYIIAPHH, TI€ S-TI0JIb 3€MHOT'0 MarHeTH3Ma
TOCIIOACTBYET, CHJIBHO HHM3KOe aTMocepHOe NaBlieHHE KaK Tal(yH, yparal, HIH
LUKJIOH YaCTO BO3HUKAIOTCA. B CeBepHOM MONymapuu, Bce CBSA3aHHBIC SIMHCTBEH-
HBIM S-TIONSAPHBIM 3(QHUPHBIM BOJOKHOM CBS3aBIIEE BCE S-TONAPHBIC MarHHTHBIC
MOHOIIOJH JIETKO (JOPMHUPYET CTPYKTYpY, TOrJa KaK B FOXKHOM HOJYIIAPUH, OTASIb-
Hble S-monu peako GopmupyeT CTpykTypy. B ceBepHOM momymapum, rae S-monb
3eMHOI0 MarHeTu3Ma TOCIIO[CTBYET, W3-3a KOPHOJIWCOBOH CHIIBL, Tai(h)yH MOIYy4HT
JIeBO-CKPYUEHHBIN BUXPb, M TAK KaK BETPHI BOOPAHHBIE JIEBO-CKPYIEHHBIMU BUXPSIMHU
B IIPOTHBOPEYHBHIE HANIPABICHUN CTOJIKHYTCS B TDIOCKOCTH COTNPHKACHOBEHMS, MaK-
CHMaJbHas MTHOBEHHAsi CKOPOCTh BETpa B ILEHTpE Tai(yHa, T.€., CKOPOCTh BpaIie-
HUS Tal(hyHa, TOCTENEHHO yMEHbIIAaeTCsl.
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Taiidyn cocrosmmii u3 S-monel Bce CBSI3aHHBIE €IMHCTBEHHBIM S-IIOJISPHBIM
3(UPHBIM BOJIOKHOM, KaK KaTyIIKa, BBEpHET S-TOsIpHOE 3(pUpHOE BOJOKHO, YTO
BBI30BET IICHTPOCTPEMHUTENBHYIO CHITYy Mexny Taiipynamu. Taiipyrn Ne 28, umero-
IIMH CPaBHUTENBHO CHIIbHEE S-TIOJSIPHBI MarHUTHBIA MOHOIOJb, TIPUTSHYI TaidyH
Ne 27, KOTOpBIH BHE3AITHO Opall Kypc Ha CEBEPHO-BOCTOK, MaKCHMajIbHas MTHOBCH-
Hasl CKOPOCTb BeTpa B LEHTpE TallyHa, T.€., CKOPOCTh BpalleHHs Tai(yHa, Mocre-
NeHHO yMeHbmanuck. [lockonbky Taiipyn Ne 27 u Taiihyn Ne 28 BBeperbiBaroT S-
NoJsipHOe 3(hUpHOE BOJOKHO, M TaK YTO MX Macca yBelM4ajach, HHBIMHU CIIOBAMH,
OHH CTaJICh CPaBHUTEIBHO BBICOKUM aTMOC()EpHBIM JlaBlieHHeM. BBepThiBaHue BO-
JIOKHA TIPOJIOJKUTENILHO BBI3OBET Oolee U Ooliee yBETMUEHHYIO IEHTPOCTPEMUTENb-
HYI0 CHIy Mexay Taiipynom Ne 27 u Taitpynom Ne 28, koTopas 3actaBuiia Tai(yHbI
MPUOJIM3UTHCS, TOTAA KaK MpsiMasi CKOPOCTh OKOJIO MOCTENEHHO YCKOpEeHa, YTO BbI-
3BaJIO ObIcTpee U ObIcTpee mpuOmmkeHre. HakoHell, OueHb OJU3KO PacIOiOKCHEI, B
BOCTOYHOM IUIOCKOCTH COIIPUKACHOBEHUS JIEBO-CKpyUeHHOro TarpyHa Ne 27 pacro-
JIO)KEHHBIH B 3arajie, BETep JAyJ C ceBepa K 10Ty, KOTOPbIA MPOTUBOPEYHI HaIlpaBie-
HHE BETep C Iora K CeBepy B 3alajJHOi IUIOCKOCTH  CONPHKACHOBEHHUsS JIEBO-
CKpY4YEHHOrO TaiipyHa HaxJsIerocss Ha BOCTOKE, YTO BBI3BAIIO CTOJIKHOBEHHE W
YHUUTOXKEHHE I0XKHOTO BETPa U CEBEPHOTO BETPA, M OYEHb MOTydasl EHTPOCTPEM -
TellbHAsl CHJIa BbI3BaHHAs BHE3AIHBIM YMEHbBIIEHUEM BpAILCHHS, 3aCTaBuiia TaldyH
Ne 27 u taiihyn Ne 28 coeqMHUTBCS ¥ YHUUTOXKUTBCS. O4eHb SICHO ?

Takum oOpa3zom, Hamia u3deckas MOJENb YaCTUIBI-3(Hpa MO3BOJIHUT COBCEM
MIOCJIE/IOBATENIbHO OOBSICHUTh U JIOKA3aTh «TPAaBUTAIMOHHYIO MAarHUTHYIO IIEHTPO-
cTpeMuTenbHyo cuiy» Kacumupckoro addexra B MHKpO-MUpPE, BCEMHPHOTO TSTO-
TEHUs, U MeXY Tal(hyHaMU B OTPOCITH TEKY4eM Tele U B METEOPOJIOTHH. .

JaBaiiTe BBIBECTH W3 MOIJIMHOIO TPEThero 3akoHa HpiOTOHA, 3aKOH 0OpaTHBIX
KBaJIpaTOB B BCEMUPHOM TATroTeHHH HpIOTOHA U B 3eKTpoMarHuTHOH cune Kysona.
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Oto pu3mdeckas MOAETh YacTUILI—3(Hpa, Ha OCHOBE TPEThEro 3akoHa HeroTo-
Ha, KoTopbrii A.Il. CMHPHOB OmpeAeni Kak akCHOMY HOBOW CHCTEMBI (DPH3UKH, CO-
3maeT kak aBTop Y. CaHO OOBSCHUT BHH3Y, CUCTEMY ITOTPSICAIONICH HOBOW (DM3HKH.
«ITotpscaromieit», TOTOMY 9TO 3Ta HOBask aHTH-PHTPONHIHAA (PU3HMKa MMEIOIIast Tpe-
THi 3aKkoH HpIOTOHA Kak «akcHOMY», MOXeT 0e3 IPOTHBOPEUHs BHIITOIHUATH CHCTE-
MaTHYECKYIO0 KPUTHKY BCEX OTpaciiedl COBpPEeMEHHOH (DM3UKH, YTO OBLIO HEBO3MOXKHO
JI0 CHX TIOp, TIOTOMY YTO KPWUTHKA MPOTUB AKJICKTUYECKON «aBTOPUTETHOI» COBpe-
MEHHOU (M3UKH 00A3aTENbHO CTAHOBUTCS JKJIEKTHYECKOH M MPOTHBOPEYMBOM, U C
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JPYroi CTOPOHBI TOXE MOXKET, 03 IMPOTHBOPEUUs], HOCTPOUTH HOBYIO CUCTEMY aHTH-
SHTPONUHHON (HU3HKH.

Kak xputuka coBpeMEeHHOI «aBTOPUTETHOW» (QH3MKH, (pHU3NUecKas MOJeb Ya-
CTHIBI-3(Hpa JOKA3HIBAET, YTO TEPMHUH «TEPMO-CKOPOCTH» B COBPEMEHHOH TEpPMO-
JMHAMHMKE W TEPMUH «TPYIIIOBas CKOPOCTH» B COBPEMEHHOH KBaHTOBOW (u3MKe,
MIPUHSIMA TOHSATHE CKOPOCTH BpallleHHs 3a JMHEWHYI0 cKopocTh. IlombiTka BeIumC-
JIATh BEPOATHOCTHYIO MO3UIMIO YAaCTHUI[BI C TIOMOLIbIO BOTHOBOro ypaBHeHus Illpe-
JIMHTEpa B HAIpaBIICHUH JIMHEHHOW CKOPOCTH — TIOTBITKA PELINTh 0OpaTHYIO 3aaady,
T. €. MOJIEJIb YaCTUIIbI-3(Hpa JOKA3bIBBAET, YTO €CIIH JaXe «Pa3pelInuThy) o0paTHOE
ypaBHeHue lllpeauHrepa, To Hecypa3Hble BBIUMCICHHS COBCEM HE MOMOTYT HailTu
MO3ULIMIO YaCTHIIBI.

C npyroit cTOpoHBI MONBITKA TTOCTPOUTH HOBYIO (PH3HKY, T. €. HhIOTOHOBCKYIO
OpPUTMHAIBHYIO KJIACCUYECKYI0 (PU3HMKY C TPEThHM 3aKOHOM JMHAMHYECKOTO B3aH-
MOJICHCTBUS Y C YYETOM «IUCKPETHOCTH» (DPU3UUECKOTO MHpA, TO 3Ta (U3HUECKas
MOJCIb qacnaum-admpa HproToHOBCKOTO JUHAMHYCCKOI'O BSaHMO}IeﬁCTBHﬂ, JI0Ka-
HKET:

1) Yo maccaBas yacTuiia (GOpMHUPOBAHHASI KOHIICHTPUPOBAHHHEM B OJJHOM Me-
CTENEeBO-CKPYYEHHBIM S-TIOJIBHBIM 3(UPHBIM BOJIOKHOM M INPaBO-CKpydeHHbIM N—
HOJIBHBIM 3(HPHBIM BOJIOKHOM YHHMBEPCAIBbHO CYIIECTBYIOIIMMH B KOCMHYECKOM
MIPOCTPAHCTBE, B (OpME 30JI0TOBO-CEKIIIEiCsS (PpaKTaaIbHO BCTABISIOIIEH OHOM 3-X
MEpHOH TeTpasp B APYroH, BJOJIb CTOPOHBI KOTOPOTO HAIpPABJISETCS] OOHUM LITPU-
XOM TO 3(UIIHOE BOJIOKHO, €CTh SIMHCTBCHHAS JIEMEHTapHasl YacTULA «MarHUTHBIH
MOHOIIOJIBY.

2) ToT «MarHUTHBIH MOHOIIOJBY KIACCU(PHUIIUPYETCS B JIETO-KOJIbIIO-CBEPHYTHIH
S—TONBbHBII MArHUTHBIH MOHOIIONb OTPHLATEIBHOW MacChl COCTOBIISIOIIMI U3 JIEBO-
CKPYYE€HHOI'0 S—TIONBHOTO 3(HMPHOrO BOJOKHA M B IPABO-KOJIBIO-CBEPHYTHIH N—
MIOJIbHBIA MarHUTHBIA MOHOIIOJb ITOJIOKUTEIBHON MacChl COCTABIIAIOLINN U3 IIPaBo-
CKpY4eHHOr0 N—TI0IEHOr0 3()MPHOr0 BOJIOKHA.

3) Korma cuibHBII JTyd CBETa BCTYHHT B JICBO-CKPYUCHHOE MArHUTHOE IIOJIE re-
HEPUPOBAHHOE MOTKOM IIPOBOJIA HA MOBEPXHOCTH JICHTHI MEOHMyca C IOCTOSHHBIM
TOKOM, B (hopmyIie

m(c—v) =Mc

(M — moko#iHas Macca, C — CKOPOCTb CBETA) CBET HEMHOTO MPEBBICUT CKOPOCTH CBETA,
Tak 4r0 C<V, c—-v<0, m<0,m——o0. Bcreancrsue 4Yero, MOSBISIETCS JIEBO-
CBEPHYTBHI MarHUTHBI MOHOIIONB OTPOMHOIN Macchl (CM. IOKITaj IKCIepHMEHTa
[TaxmapoHoBa).

Bce S-monbHBIE MAarHUTHEIE MOHOIIOIHM BO BCEIl BCEIEHHOM CBA3aHBI S-TIOILHEIM
3(UPHBIM BOJIOKHOM B (pOpMeE 3aKPBITOH TETITH.

Kak 2 rtafidyyHa meBo-Bpamaronero BUXps B3aUMHO YMEHBIIIAIOT CKOPOCTh Bpa-
IICHUS, S-TIONBFHBIA MATHUTHBIA MOHOIIONE JIEBO-BPAMIAMOIIETOCS BHXPA HU  S-
MOJIbHBIM MArHUTHBIA MOHOMOJIb JIEBO-BPAIIAIOIIETOCsS BUXPSI B3aUMHO YMEHbBILAIOT
CKOpPOCTB BpAIllCHHs], U CIEIOBATEIHHO 00a MOTI0Ca MATHUTHOTO MOHOIIONS CBEPHYT



CIllo, 2014 Cooprux mpyoos Konepecca—2014 35

KaK KaTyllka KaxJa0e S-MoibHoe 3(pUPHOE BOJOKHO CTEIEHHOE OOOUMHU MOHOIOJS-
Mmu. Tak kak Takoe S-MoJbHOE 3DUPHOE BOJIOKHO CBSDKET 00a S-TOIBHBIX MOHOITOMS,
9TH JBa S-TIOJIbHBIE MOHOIONM B3aMMHO TSHYTCS, MHOTO S-TOJBHBIX MOHOIONEH
B3aUMHO TSHYTCSI U HAKOIITCSI, KaK OTPOMHAsi Macca B OJHOM MecTe. JTa LEHTPO-
CTpEeMHTEIIbHAS CHJIA MEXKAY S-MONBHBIMA MAaTHUTHBIMH MOHOIOJNSIMH €CTh «TPaBH-
TAIlMOHHAsI MarHUTHAsI CHJIay» HaOomaHHas mupoko B Kacumupckom addekte u B
MHOTHX OTPOCIISIX HAHO-TEXHOJIOTHH.

[N.B.]: MHoxecTBO sBIEHHI KOTOpble HAOJIOJAIOTCA B OTpacisXx HaHO-
TexHonorun kak Kacumupckuii 3¢hext.K npumepy, Teopust 0 «HYJIEBOH SHEPTHI
SIBJISICTCSI OMIMOOYHOM B «aBTOPUTETHOWY COBpeMeHHO# (u3nke. HaHo-TexHOMOr s B
«aBTOPHUTETHOW» COBPEMEHHOW (H3UKe, SBISCTCS HEYNPABISIEMO OTPACiblo, TaK
KakK OHa He yrajaia Bce CBsI3aHHbBIC S-TIONbHBIC MarHUTHBIE MOHOMoMU. Kcratu ro-
BOpA, (husMyeckas Mojenb Ha OCHOBE HbIOTOHOBCKOTO TPEThEro 3aKOHa JTHHAMUYE-
CKOTO B3aMMOJICUCTBHsI, CIIOCOOHA TEOPETHYECKH OOBSICHUTH W J0Ka3aTh BCE sIBIIE-
HUS B OTPACIISIX HAHO-TEXHOIOTHH.

1) Korma cuiIbHBIH JIyd CBETa BCTYITUT B MPaBO-CKPYYCHHOE MArHUTHOE TOJIE
F€HEPUPOBAHHOC MOTKOM IIPOBOJIa Ha MOBCPXHOCTH JICHTHI MC6I/cha C INIOCTOAHHBIM
TOKOM, 3TOT CBET HE CMOXKET MPEB30UTH CKOPOCTh CBETA, TaK KaK HEMHOT'O 3aMe/ICH

c—-v=0", Macca CTaHeT OrpOMHOI M —> +o0, MOSBUTCA MHOIO CBEPHYTHIX N-
MIOJIBHBIX MarHUTHBIX MOHOIIONEH, 00Ias cyMMa KOTOPBIX BENHKA.

2) Kaxxzpie N-monbpHbIe MarHATHBIE MOHOIONH,HE CBSI30HBIC N-IIOJBHBIM d¢Hp-
HBIM BOJIOKHOM, U CYILIECTBYIOLINE OTAEIBHO, KOT/a JIeHCTBOBaHbI LIEHTPOOESKHBIMU
MarHuTHBIMH CHJIaMHM MeX1y N-IONbHBIMH MarHUTHBIMH MOHOIIONSIMH, MAacCCHBHO
nosiBuBIIME N-TIONBHBIE MarHUTHBIE MOHOIOJIM PACCIPOCTPOHSIIOTCS a HE KOHLECH-
TpUpYIOTCS B OOHOM MecTe. Jloko3aTenbcTBO Oazupyercss Ha dakrax Toro, uyro N-
MIOJIbHBIE MAarHUTHBIE MOHOIIOJIN HE CBSI3aHbI, HAlJIEHO B TOM, YTO B I0)KHOM IIONY-
mrapun rae N-Tojis 3eMHOTO MarHeTusMa npeodianaer, CHIbHOe HU3Koe atMocdep-
HOE JaBJIeHHe Kak Tal(yH, yparaH, WM IUKJIOHIIOYTH HE BO3HUKAIOT, TOrJa Kak B
CEBEPHOM IIOJTYLIAPHH, TIe S-TI0JIb 3MHOT'O MarHeTU3Ma IpeodianaeTt, CHIbHO HU3-
KOe aTMOC(epHOe JaBJIeHHe Kak Tal(yH, ypara, Wi OUKIOH YaCcTO BO3HHUKAIOT. B
CEBEPHOM MOJIYLIAPUH, BCE CBSI3aHHBIE S-TIOJIEM JIETKO (OPMHUPYIOT CTPYKTYpPY, TO-
ra Kak B F0OKHOM IOJYIIAPHH, OTISIbHBIE S-TIONH PEAKO GOPMHUPYIOT CTPYKTYPY.

3) Mozenp wactuub-aQupa, KOTOpas MPaBUIBHO TOKAXKET B3aHMHO IIEHTPO-
CTPEMHTEIBHYIO CHIIY BBI3BAHHYIO CBEPTHIBAHHEM S-TIOJIBHOTO 3()UPHOrO BOIOKHA
B3aUMHO S-TIONIBHBIM CBSI30HHOT'O YacTHLAMH WM 3BE3JaMH BO BCEl BCENEHHOH,
KOTOpBIE B3aMMHO YMEHBIIAIOT CKOPOCTh BPAIIICHHUS JIEBO-CBEPHYTOTO BUXPS U B3a-
MMHO YCKOPST IPSIMYIO CKOPOCTh Ha HAaIPaBJIEHWH TaHT€HCa OpOWTHI 000poTa, MO3-
BOJIUT COBCEM IIOCJIEIOBATENHHO OOBSICHUTD U JIOKA3aTh «TPAaBUTAIIMOHHYIO MarHUT-
HYIO IIEHTPOCTPEMHTENBHYIO crury» KazumupoB 3¢d(hexT B MUKpO-MHUpE, BCEMHPHOTO
TATOTEHHS, M MEXIy TaiipyHaMu B OTpOCIH TeKydeM Teie W B mereoponoruu. Co-
TJIACHBI JI OPOCHUTH HE3HAYUTEIBHYIO TOIH3BIBAIONIYIOCS «EANHYIO TEOPHUIO OIS
WIN «BEJHKYIO €IMHYIO TEOPHUIO MOJIs», KOTOPBIE HANPACHO IBITAIOTCS YHUGDHUIIPO-
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BaTh B3aUMHO IIPOTUBOPEUHBBIE ONTHOOYHYIO «aBTOPUTETHYIO» COBPEMEHHYIO KBaH-
TOBYIO (PM3UKY U OITMOOYHYIO COBPEMEHHYIO TCOPHIO COOTHOCUTEITBHOCTH?

4) YtoObl OTBEPTHYTHh HEHTPOOEKHYIO CHITY MEXKIY MOJIOKUTEIBHBIMU 3JIEKTPH-
YECKUMH 3apsilaMH IPOTOHOB BHYTPH s/Ipa, «aBTOPUTETHAs» COBpEMEHHas (hU3MKa
BbIIlyMaJla dJIEMEHTApHBIE YAaCTHIBl TaKOW «KaK MY IMOWMaHHBIA ME30H», «TJIIOOH
UTPAOUIUH PONb KJes», U «OoKasl yacTHIa OT/IaBarollasi rpaBUTaIMIoy, U.T.1., (u-
3u4ecKasi He0OXOJMMOCTh CYIIECTBOBAHHSI KOTOPHIX (m3nuecku HeBbiBomuMa. On-
HaKo, TaK KaK JIa)ke ¢ TaKMMH BBIAYMaHHBIMH YacTHLAMH €l He yAajach BBIBECTH
00paTHO HampaBJIeHHYIO LeHTpocTpeMurenpHyto cuity 100 pa3 Oonblie uem diiek-
TPOMAarHUTHYIO LIEHTPOOEKHYIO CHITy MEXKIy NMPOTOHAMH, OHa HE CMOrja He J0Ka-
3aTh Jaxe PU3NKO-MaTeMaTHuecKuil Te3uc 0 ToM, 4To «CyIecTBYeT 'CHIIbHOE B3au-
MoJIelicTBHE', KOTOPOE CYIIECTBYET TONBKO BHYTPH siipa a HE B MPOCTPAHCTBE BHE
SApay.

5) 31ech, HY)KHO 00paTHTH BHUMAHUE HA TO, YTO MOHATHE «CHUIILHOE B3aMMOIEH-
CTBHE» BHYTPH sjpa 3aiiMeT MO3UIIMIO «aKCHOMBI», «OYEBUJIHASI MCTHHA, HE TPeOy-
I0IIast JOKa3aTeNlbCTBA» BO BCEH TEOPETHYECKON CHCTEME «aBTOPUTETHOW» COBpE-
MEHHOW TEOPUM DJIEMEHTAPHBIX YaCTHL, «aBTOPUTETHOW» COBPEMEHHOW sEepHOU
(U3UKH, «aBTOPUTETHOW» COBPEMEHHOH KBAaHTOBOW (PHM3WMKH, U «aBTOPUTETHOID
coBpemeHnHoOl pu3uku!! Kak sicHO Korja crpaBUMCsi C «<aKCHOMOW) B TEOPETHUYECKOM
cucteMe EBKIINIOBOM I'€OMETpHUHU, «aKCHOMBD» JIOJKEH ObITh CaMbIMHU OYEBUIHBIMU
Te3ucaMi He TPeOyIOUIMMHU HUKAKOro J0Ka3aTeNlbCTBA, U CUCTEMa BCEX TEOPUM Ta-
KOW HayKH JOJKHA OBITh BHIBOAMMA U3 TAKHX aKCHOM. BceM JroIsiM O4eBHIIHO, YTO
«CUJIBHOE B3aUMOJICHCTBUE» HE «OUEBUAHBIA T€3UC HE TPEOYIOMUI HUKAKOTO JOKa-
3aTenbCTBay. JI10aM, KOTOpbIE BBINONHAS 3KCIEPHUMEHTHI O ABJICHHM BHYTPH sipa,
JEKIapUPOBAIIH, YTO «ITO OYEBUIHBIH (PaKT IKCIEPHMEHTa», OXBAaueHB! MBIIIJIEHH-
€M TEM, YTO SBJCHHE BHYTPHU fA1pa HE OOBSCHAEMO 0e3 KaKoro-ro IOHIMS Kak
«CHJIBHOTO B3aUMOJCHCTBHS», H B CYLIHOCTH AyMAallH, YTO TaKOH OYEBHUIHBIN (akT
9KCIIEPHMEHTA He MOT He OBITh CMOTPEH KaK KaKas-TO akCHoMa.

Tak kak 3T moau OBUTH W3BECTHBIE HOOETIEBCKHE JaypeaThl (PU3HUKH, 3Ta «aK-
CHOMHOCTB» 0€3 peBU3MH CTajxa OOIMIepHHATON ToUKoN 3peHns. Kopode roBops, 3To
OYEBHUAHOE IIETTOCTHOE JKYJIHHUYECTBO HA ITyTH COCTOBJICHHUS TEOPETHUYECKOH CHCTeE-
MBI ¢pm3ukH. Jlanee, Tak Kak «aKCHOMay €CTh ITOHATHE U3 KOTOPOTrO MOKHO BBIBECTH
BCIO TEOPETHYECKYIO CHCTEMY COOTBETCTBYIOIIEH HAYKH, M3 3TOH «aKCHOMBD»
«CHJIBHOTO B3aNMOAEHCTBUS» JOIKHO OBITH BO3MOXKHO BBIBECTH BCIO CHCTEMY «@B-
TEPUTETHOI» coBpeMeHHOU (m3ukn | Moxer nu oHa BeiBecTH!? be3 comuenws, Her!
VX peanpHOe KpaifHee CMYyIIIEHHE HECOBMECTUMO C HUX HepeaslbHO OE€CCMBICIIEHHBIM
oXumanuem!

XOTs O4EBUIHO, YTO TAKOE «CHIIPHOE B3aMMOJICHCTBHE) HUKAK HE MOXKET CTaHO-
BUTHCSI «AKCHOMOM» BCEil cucTeMbl (PM3HMKH, «aBTOPUTETHASD) COBPEMEHHAs TEOPHS
9JIEMEHTAPHBIX YaCTHI, «aBTOPHUTETHAS» COBPEMEHHas siiepHas (U3MKS, «aBTOPH-
TETHas» COBpPEMEHHast KBAaHTOBas (DM3HKA, M «aBTOPUTETHAsD» COBPEMEHHas! (pr3nka ¢
TeX TIOp MpUAyMaia MHOKECTBO «TEOPHID HAJ TAKUM «aKCHOMOMY «CHIBHOTO B3a-
nmopeiictusi». Komurer HobeneBckol mpeMnu JOIKEH NPUBIIEYb K OTBETCTBEHHO-
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CTH 32 XYJIbHIYECTBO Ha OCHOBE aKCHOM O «CHIJIBHOTO B3aHMOIEHCTBHUS U 32 XKYJb-
HUYECTBO ITOCTPOUTH HAa TEPMHUHAX «CHIBHOT'O B3aWMOAEHCTBUS» CHOPMYIHPOBAH-
HOT'O KaK «aKCHOM» «aBTOPUTETHOI» COBPEMEHHOH TEOPUH 3JIEMEHTAPHBIX YaCTHII,
«aBTOPUTETHOI» COBPEMEHHOHN sIIepHON (PHU3HMKH, «aBTOPUTETHOI» COBpPEMEHHOU
KBAaHTOBOHM (DM3HKHU, U «aBTOPUTETHOI» COBPEMEHHON (HM3MKH. TeopeTniecKue mpu-
Mephl BBIAYMaHHbBIE HaJl TAKOW aKCHOMa «CHJIBHOT'O B3aMMOJIEUCTBHSNECTD «TEOPHS
HU3MEPUTENBHOTO MO, «TEOPUsl M3MEPHUTENBHBIX YacTHI,«CTaHIapHas TEopus
YaCTHI,«EANHAsE TEOPHsI ITOJIeH», «BENINKas eANHAsI TEOPHS MOIEH».

Ecnu kpatko cobpath XpOHOJIOrMYECKUH MTPOIIECC TEOPETHYECKOr0 TIOCTPOSHUS
«aBTOPUTETHOI» COBpeMEHHOW (DM3UKH, OHA NMPHUHUMAJa BHYTPU-SJIEpPHOE SIBICHHUE
KaK JJIEKTPUUYECTBO a HE KaK MarHeTH3M (IIOTOMY YTO OHH OY€Hb XOpPOIO UCIIOIb30-
BaJIM M 3HAIM 3JICKTPUYECTBO HO HE XOPOIo 3Hamu MarHetusMm). Illkona «aBTopu-
TETHOW» COBpPEeMEHHOW (pM3MKH, KOTOpas MOJOXKWiIa Ha ceOs TaKyl CYIIECTBEHHO
HEJIOKa3yeMylo 3ajJady, Kak HCKa3UTh BHE HAIPaBJICHHYIO LEHTPOOSKHYIO CHIY
Mexay nporoHamu B 180 rpagycoB oOpaTHO Bo3BpauieHHyto u aajiee 100 pa3 ycu-
JIEHHYIO IIEHTPOCTpEeMUTENbHYI0 cuily. OHH MOMNBITanachk PacCylIuTh HCKa)KEHUE,
BBCIA JJIEMCHTAPHBIC YaCTUIIbI 3aCTABJIAIOMIME HAIPAaBJICHHUC I_[eHTpO6e)KHI)IX CHUJI
CTaHOBUTHCSI HEBEJAOMbBIM, KaK «KaK MsY IOHMaHHBIA ME30H», «TJIFOOH UIPAIOLIUI
pOJIb KJIes», U «Ookast 4acTHLa OTIAaBaloIlasl TPaBUTALMIO», U.T.Jl CKpaIlMBas X 3a
Bhicuieii Matematukoil. [locrpoenue HoBO#M (usukn A.Il. CMHPHOBBIM BBI3BAJIO
Kpax «aBTOPUTETHON» coBpeMeHHOW (u3uku. «Teopus H3MEPUTENBHOTO IO,
«TEOpUs] M3MEPUTENbHBIX YACTUI», M HIDKCH3JIOKCHHAs «TEOPHUsl THIEp-
IpaBUTALMNY OBLIN Pa3TPOMIICHBL.

OueBuaHo, uto Teopernueckas cucremMa A.Il. CmupHOBa Ha OCHOBE aKCHOMBI
«HBTOHOBCHOT'O TPETHEro 3aKOHA AWHAMUYECKOTO B3aMMOICHUCTBUS» HMMEET Ipe-
HMMYILECTBA HAJl «aBTOPUTETHOI» COBPEMEHHOW (PU3MKOI, KOTOpas, BBE/IsS TEPMUH
«CHJIBHOE B3aUMOJICHCTBUE)» KAK «AKCUOM» YIaJla B KpallHUM pa3Ball.

6) MexaHu3MOM TOTO, 9TO Kak B 3d¢pekre Kasumupa B HAHO-TIPOCTPAHCTBE, B3a-
HMMHO TPUOIIKAIONINE S-TIONBHBI MATHUTHBIA MOHOTIONb U S-TIOJBHBIA MarHUTHBIH
MOHOIIONb, KOTOPBIE B3aUMHO YMEHBIIAIOT CKOPOCTh BPAICHHUS APYroro, Tak Ke
B3aMMHO TAHYTCS, MOXKHO OOBSICHUTH BCE BOIPOCHI KaK, TOYEMY IIPOTOH COCTOSIITHH
n3 N-S-N moJbpHBIX MarHUTHBIX MOHOIIONEH U HEUTPOH cocTosimuii 13 S-N-S mosb-
HBIX MarHUTHBIX MOHOIIONEN TSAHYTCS TOCIE TOTO, KaK OHHM NMPHUOIM3SATCS HAa OYCHb
MAaJIEHBKOE PACCTOSHHUE, II0UEMY ITapa IMPOTOHA U HEHTPOHA B3aWMHO TSHYTCSI, YTOOBI
COCTaBUTH SAPO, M TOYEMY B SAPAX CPaBHHUTEIBHO OONBIINX ATOMHBIX HOMEPOB,
MPOTOHBI HMEIOIINE CPABHUTEIBHO MHOTOYNCIICHHBIE S-TIOJIbHBIE MarHUTHBIE MOHO-
TIOJIN, UTPAIOT POJIb «KIIES.

Kornma «aBToputeTHas» sinepHas GU3MKA M «aBTOPUTETHASD TEOPHS dIIEMEHTap-
HBIX YaCTHI[ CKAXYT 4T0 « HEUTPOHBI, BO3SMOKHO UTPAIOT POIb “Kiies’” BHYTPH SAPa
WM «3Be3/bl HEUTPOHOB MOXKHO HAOJI0ATh» B JEHCTBUTEIHLHOCTH CYIIECTBYET 3a-
KOHOMEPHOCTb, KOTOPYIO MX TEOPHs COBCEM He OOBSCHUT. Takas 3aKOHOMEPHOCTH
MOXeET I0BITh 00bsicHeHa A.Il. CMUpHOBBIM C MOMOIIBIO (PU3MIECKONH MOJENH Ya-
CTHIIBI, KOTOpasi, IPUMEHEHA Ha HEHTPOHE, MO3BOJISIONIAs SIPKO OOBSICHUTD, YEM BbI-
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3BaHa LEHTPOCTPEMUTENbHAS MarHUTHO-TPABUTALIMOHHAS CUJIa MEXIY HEHTpOHAMHU
6oraTbIM{ B S-TIOJIEHBIX MarHUTHBIX MOHOMOJSX M CBSI3aHHBIMH BO BCEH BCEJICHHOU
€IMHCTBEHHBIM S-TIOJILHBIM 3(HUPHBIM BOJIOKHOM. OHHM B3aMMHO YMEHBIIAIOT CKO-
POCTH BpallleHUs, TAKUM 00pa3oM, YTO CBEPTHIBAIOT CBOE COOCTBEHHOE S-TIONBLHOE
3(pHUpPHOE BOJIOKHO.

7) Ota ¢puzuveckas MOAETb MATHUTHO'O MOHOIIOJNS MO3BOJSAET OOBSCHUTH MpPH-
YHHY, 10 KOTOPOIl HEUTPOH 3JIEKTPUYECKH HEHTpasieH, a IPOTOH UMEET AJIeKTpUde-
CKUI 3apsl.

Heiitpon cocrosimuii U3 2-X S-TIONBHBIX MAarHUTHBIX MOHOIMOJCH u ofaHoro N-
MOJIBHOT'O0 MarHUTHOTO MOHOIIOJSI, B KOTOPOM S-TTOJIbHBIM MarHUTHBIN MOHOIIONb U
S-NOJIbHBIA MarHUTHBIH MOHOIOJB IO 00OMM KpasM B3aMMHO cBsi3aHbl. OHM TIbITa-
FOTCS] B3aUMHO CKPYUYHBAThCS HAJIEBO, CHJIBI KPYUEHHS B3aIMHO YPaBHOBELIMBAIOTCHS,
T.€., HE MOT'YT BBI3BaTh BpaIlleHUE, YTO B CBOIO 0Yepe/Ib OJIOKMPYET BOKPYT HEHTpOHA
cBepThiBaHue N-TIONBHOrO 3(MPHOTO BOJOKHA COCTABJISIOIIETO SJIEKTPUYECKHH 3a-
pAl, HE UMEET BJIEKTPUUECKUH 3apsi.

Kornma HeHTpoH MpHUOIM3HUTCS K MPOTOHY, JIEBO-CKPYYEHHBIH S-TIOJIBHBIN BUXPb
HEWTPOHAa YCKOPUT BpallleHHE MpPaBO-CKPYYEHHOro N-TIOJBHOIO BHXps IPOTOHA.
[Tporon cepHercsi N-MOMBHBIM A(QHUPHBIM BOJOKHOM U TOJYYUT DIIEKTPHYECKUN
3apsan. Ilporon cocrosimuii u3 2-x N-MOIBHBIX MAarHUTHBIX MOHOTIONIEH U OHOTO S-
MOJIBHOT'O MAarHUTHOTO MOHOMOJSA, B KOTOPOM N-TIONIbHbIE MarHUTHBIE MOHOIOIH U
N-1osbHBIA 110 000MM KpasM B3aUMHO HE CBS3aHBI, MBITAIOTCA B3aMMHO KPYTHTh
HanpaBo. Cuibl KpydeHHs B3alMHO HE YPAaBHOBEIIMBAIOTCS, a Ta WIM MHas CHiIa
BBI3BOBIIIAS BpallleHUE, 03BOJIsIET BOKPYT N-TIOIBHOrO MarHUTHOT'O MOHOIIONS CBEp-
TeIBaHUE N-TIOIBHOTO 3()UPHOTO BOJIOKHA COCTABIIAIOLIErO SJIEKTPHYECKHI 3apsin,
KOJIMYECTBEHHO AKBHBAJICHTHBIN 3apsay MO3UTPOHA MMEoLIero BHYTpH N-TIOIbHBIH
MarHUTHBIN MOHOIIOJIb.

Bpamiaromuiics mporoH cBepHYTbIH N-MONbHBIM A(GHUPHBIM BOJIOKHOM, T.€.,
ANEKTPUUECKUM 3apsiioM, UMeeT 00beM B 3 pa3a Oouibliie 4YeM o0beM HeBpallarolie-
rocst HeWTpoHa He cBepHyToro N-moiasHBIM 3¢upHBIM BomokHOM. Tak kak N-monpHOe
3¢HUpHOE BOJOKHO OOBHBAIOIIEECS BOKPYT YACTUILBI HE BIMAET Ha KOIMYECTBO MacChl
YACTHIIB], ¥ TAK KaK BEIMYMHA MACChI 3aBUCUT TOJIBKO OT KOJIMYECTBA 3(hPUPHOTO BO-
JIOKHA CBEPHYTOTO M HAaKOIUIEHHOTO KakK KOJBIIO B CTEpPXKHH, Macca NPOTOHA U
HEUTpOHA KBUBAJICHTHA.

8) IMonbHOE 3(hHPHOE BOIOKHO HAMOTAHHOE BOKPYT YAaCTHIIBI COCTABILIET JICK-
Tpuueckuil 3apsn. Paznuume Mexay yacTULEH OTPULATENBHOTO 3JIEKTPUYECKOTIO
3apsiia M YACTHILEH MOJOKUTEIBHOIO 3JIEKTPHYECKOTO 3apsiia 3aBHCHT COOTBET-
CTBEHHO OT TOT'O, YTO YaCTHI[a HAMOTaHHAS! BOJIOKHOM €CTh S-TIOJIbHBII MarHUTHBIA
MOHOIOJIb OTPHLATENBHON MACChI WIINM N-TONBbHBIII MAarHUTHBII MOHOIONB HOJOXKH-
TENBHOM MacChl.

OJEKTPOH €, T. €. OTPHUATEIBHBIN AIIEKTPHUECKUI AIIEMEHT €CTh YaCTHIA CO-
CTOSIIIAst U3 OJHOI'O OTPUIATELHO MacCOBOTO S-TIONEHOIO MarHUTHOTO MOHOTIONS B
CTep>KHE HaMaTOHHOTO N-TIONBHBIM 3()PUPHBIM BOJIOKHOM. DTO COBMAJET C PE3yIbTa-
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tamu U.M. [llaxnapoHoBa 00 OTHIATENEHOCTH MacCOBOI'O S-TIOJBHOTO MarHUTHOTO
MOHOIIONS CKPBITOI'O BHYTPH JJIEKTPOHA.

[o3uTpoH €°, T. €. MONOKUTENbHBIH SIEKTPUYECKUH 2IEMEHT eCTh YaCTUIA CO-
CTOSIIIAst U3 OHOTO MOJOXKUTEIHHO MaccoBOro N-IojgbHOr0 MarHUTHOTO MOHOITOJIS
B CTE€pYKHE HAMATOHHOT'O N-TIOJIbHBIM 3()UPHBIM BOJIOKHOM.

9) Korma S-monbHBIE MAarHUTHBIE MOHOIIONH TPHOKAIOTCS, BpalleHHe S-
MOJIGHOTO MAarHUTHOT'O MOHOMNOJS YCKOpeHO. Tak ke Kak YCKOpEHHOE BpallleHHe
BBI3BIBAET OTMAJAEHUE CBEPHYTOrO S-NOJBHOrO 3(HUPHOrO BOJIOKHA, CIOCOOCTBYET
JIEUCTBUIO IEHTPOOEKHBIX CHiI. Tak W JApyroe oOBsSCHEHHE KaK JIEBO-CKpy4YEeHHas
HaMOTKH S-TIOJILHOT'O A(HUPHOr0 BOJIOKHA OJTHOT'O S-TOJIBHOTO MarHUTHOTO MOHOIIO-
I U JOPYroi JIeBO-CKPYYEHHOM HAMOTKE S-TOJIBHOrO 3(HUPHOrO BOJIOKHA €IUH-
CTBEHHO OOpaleHHbIE IPYT K JAPYTY IBITAIOTCS B3aUMHO KPYTUTh B JIEBOE HAlpaB-
JIeHue. DTUM CaMbIM YMEHbIIIasl IIOTHOCTh CKPYYEHHsI HAMOTKH, YTO BBI30BET LIEH-
TpO6e)KHy}O CWJ1Yy, YMCHBIICHUE IJIOTHOCTH CKPYYMBAHUSI HAMOTKU BBI3OBET YCKO-
penHoe BpauieHue. Jpyrumu cinoBamu, Korzma S-moiibHbIE MarHWTHbIE MOHOIIONH
NpUONMKAIOTCS, MAarHUTHASL LIEHTPOOEKHASI CHJIa MEXK]y S-TI0JIeM U S-TIojIeM, BbI3bI-
BAeT MarHUTHO-TPaBUTALIMOHHYIO IEHTPOOEKHYIO CHITY, T.€., aHTH-TPABHUTAIIMIO.

OOcyxJeHne TOro, YeM BbI3BaHa aHTHU-TPABUTALIMS YCKOPEHHOI'O BpalICHHs B
ciydae MPHOJIMKEHHS YaCTHUIl, MOXKET OOBSCHUTH (DAKThl TOTO KaK MPUTSHKEHUE Me-
Teopa IpaBUTalMel 3eMJIH, NAaJaoIMi Ha LIEHTP 3eMJIH, [IOYTH HUKOI/IA HEe BPEXKeT-
Csl MEPIEeHIUKYSIPHO K IOBEXHOCTH 3€MJIM, a IPOHIET KacaTelbHO MOBEPXHOCTH
3eMJIH, TI0CIIe TIepeisl B FOPU30HTAIbHOE HaNpasieHue. Mereop OOJbIIOro quamer-
pa peaKo Bpe3aeTcs B 3eMIII0, TOrJa KaKk KOMETa, KOTopas BpaIlaeTcs BOKPYT COIHIA
[0 OBaJILHOW OpOWTE, NMPHUTArMBaeMas IpaBUTAIMEH COJHIA, CIION3as B TOPHU3OH-
TaJIbHOE HallpaBJICHHE aHTUIPaBHUTALMEH TaK XKe ocTaeTcs Ha opouTe.

BapeHoe sii110 pacKpy4eHHOE Ha CTOJIE YEIIOBEKOM Bpallaercs, T.e., IEHTp Ts-
JKECTH MOBBIIIEH. JTO OUYEBHUIHO C IIOMOIIBIO TEPMHUHA «aHTHU-TPABUTAL», KOTOpast
00s3aTeIbHO BBI3BaHA YCKOPEHHEM BpallleHHs. MOXHO CcKa3aTb, 4YTO «aHTH-
TPaBHUTALMSD) BBI3BAaHHAs YCKOPEHHEM BpAICHHs, HE HTHOPHpYeMas, NOTOMY 4YTO
LEHTP TSHKECTH JOCTATAYHO TSDKEIOr0 BAapeHOTO Silia IOBBINIEH YCKOPEHHEM Bpa-
LeHus 4eoBeueckoil pyku. Koraa BpaieHie o0bekTa YCKOPEHO, S-MoJbHbINA Mar-
HUTHBIA MOHOIIOJIb BHYTPH O0BEKTa CTEIIOMUI S-TT0IEHOE Y(UPHOE BOIOKHO, HCITY-
CTUT CBEPHYTOE S-TIOJNIHOE 3(HUPHOE BOJIIOKHO, YTO BBI3OBET LIEHTPOOSIKHYIO CHILY,
T.€., AHTH-TPABHUTALIMIO» MEXIY MMOJbHBIMA MAarHUTHBIMH MOHOIIOJISIMU CBSI3aHHBI-
MH TOJNBHBIM 3(QUPHBIM BOJIOKHOM. «ABTEpHTETHas» COBpPEMEHHas (u3UKa He
yTBEpAWIIa CYIIECTBOBAHHE aHTH-TPABUTAIMH, ISHCTBYIOIICH Ha MpUMeEpe BapeHOr o
STAIIA.

[N.B.]: CyiuectByeT HCTOPHYECKHU CIOXKHASI CHTYAlllsl B IUTAHE, B KOTOPOM «@B-
TOPUTETHAs» COBpEMEHHas (DM3HMKa OTPHUIACT CYIICCTBOBAHUE «aHTHU-TPABHTALIUM.
Llenp B KOTOpO# DWHIITEHH BIIEPBBIE BBEN «KOCMOJIOTHYESCKUI YWICH» B HEr0 KOCMO-
JIOTUYECKOE ypaBHEHHE, ObLIa HE TOJBKO YTOOBI JaBaTh CTOATH Pa3sHOOOpa3HBIE
3Be3/IbI INIAJIKO B KOCMHYECKOE TPOCTPAHCTBO, & TOXE YTOOBI OOCY/IUTh, BCICTCTBUE
BBEJICHUS «aHTU-TPABHTALMN» KaK KOCMOJOTHYECKHH YICH KOMIICHCHPYIOHAs Tpa-
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BUTALIMIO, BCEJICHHAsI B PABHOBECHH TPABUTAIMN M aHTU-TPAaBUTALMK HE HHU PaCIIU-
psieTcst HU cxkuMaercsl. VICTHHO roBopsi, «KpacHOE CMEIICHHE» BBI3BAHO CKOPOCTHIO
cBeTa, Koropas 137 pa3 Oonblie B KpaiiHe BCEJICHHOM YeM BOKPYT COJHIIA, a He J{o-
TuIepcKUM 3¢ (EeKTOM3BE3/T PACIPOCTPAHSIONINX BHE Kpasi BCEJIEHHOM, KaKk HacTanBa-
€T «aBTOPUTETHAs» COBPEMEHHas (M3MKA, U MCTUHO TOBOPS, COCTOSHHE BCEH BCe-
JICHHOHW HE HM pacimpsiercss Hi oxuMaercs. O0cyxaeHne JWHIITenHa, KOTOpoe Tia-
CHUT, O PaBHOBECHH, BCEIl BCEJIEHHOIH HEe HU PACIIUPSIETCS] HU CKMMAETCsl OIMO0YHO,
U BCsl BCEJIEHHAs! cOOpaHa POJIbIO «KJIEsH» MOJBHBIX MAarHUTHBIX MOHOIIOJNIEH CBSI3aH-
HBIX €IMHCTBEHHBIM 3(PUPHBIM BOJIOKHOM B €IMHCTBEHHOE 3aKPBHITOE KOJIBIO BO BCEH
BcesieHHOW. ToJbKO MepBOHAaYaIbHOE 3aKI0ueHHe DWHINTEnHa TOro, YTO BCS BCeE-
JIEHHasi He HU PaCIIMPSIETCs] HU CKMMAETCsl, €CTh IPaBHIBHO, HO TMOCKOJIBKY KaK pa3
Koryia OpaJia 1oji KOHTPOJIb TOrAalHee GU3MIeCcKoe OOLIECTBO «TEOPHS PaCIIMPSIO-
1ied BCEJICHHON» HACTONBbKO obonpstomasics OpuuIMaHCKUM ypaBHEHUEM PaCIIH-
pAOLLEN BCEIEHHOW U TEOPUEN OIPOMHBIX B3PbIB MOHOTOHHOI'O YBEJIUYEHUS SHTPO-
MM, YTO TpOIAraHIupoBaIn Kak Oynro XabO0s caM ckasaj, 4yTO BCEJIEHHAs PacIIu-
PACTCs, BOIIPEKH €r0 UICTUHHOMY MHEHHUIO «Bcenennas He HU pacmimpaCTCsa HA CKU-
maercs» ([efictBuTiibHO, Xa001 oTBeTHn DWHIITEMHY «BceneHHas He HU paclmpsi-
€TCsl HU CKUMAETCsD», Koraa DHHIITEHH, YTOObl CYIUTh MPOWUTUCH W HE TIPOUTHCH
BBECTU «KOCMUYECKHH WIECH» B HE'0 KOCMHUUYECKOE YPaBHEHHUE), KOTOPOE ObUIO Jaxke
HCKa)kKeHO, DUHIITEnH Opail Hazag «KOCMOJIOTHYECKUH WIEH», T.€., BOSMOXKHOE Cy-
IIIECTBOBAaHUE «aHTH-TPABUTALIUM», TOBOPS, YTO KOCMOJOTMYECKUI WieH ObL1 «ca-
MBI IVIaBHBIM IIPOBAjJ B MOEH >XKU3HW». Bciencreue vero, IKONAa «aBTOPUTETHOM»
COBpEMEHHOH (DM3HMKHU C MOJHOH CaMOYBEPEHHOCTBIO OTpHLAJIa CYLIECTBOBAHUE aH-
TU-TPaBUTAIMU, U TBEPJIO MpPHUAEpXkalach TAKOro MHEHus 10 cerogus. Ho ato oue-
BUJIHO BCEM, YTO aHTHU-TPAaBUTALUS JEHCTBYIOIAs BapeHOE SHII0, BpallleHHE KOTOpO-
r0 YCKOPEHO 4YeJIOBEUECKOM pyKoH 00s3aTenbHO cyiecTByeT. [10CKONbKY IIKonia
«aBTOPHUTETHOW» COBpEMEHHOHN (DPM3MKH, BBIIYMaBILas «TPaBUTALHIO Jaromias '0oxas
yacTuna Xurr3a'», 00s3aTeIbHO H0JDKHA IPH3HATE «aHTHU-TPABUTALIMION, OHA ceifuac
00s3aTebHO JIOJDKHA BBIAYMATh «AHTHU-TPABUTAIMIO JAIOIIYIO 'OOXKYKO aHTH-
gactury Xurr3a'». Hy! Korma «rpaBurammsa naromast '0oxast gactuia Xurria'» U
«aHTU-TPABUTAIMIO IAIOIIYI0 '00XYI0 AHTH-9aCTUIy XWIT3a» BCTPESTCS, MEXIY
JBYMsI 4aCTUI[AMHU JEHCTBYETCS JIN LIEHTPOCTPEMUTENIbHAS TPAaBUTALNS MU LIEHTPO-
OexHas antu-rpaButarmsa ?!? Takum oOpa3oM, «aBTOPHUTETHAsD» COBpPEMEHHAas TEO-
PHSI 3IIEMEHTApHBIX YaCTHI], BBIXO/S M3-110 KOHTPOJIS, TIOTAJaeT B BCSKHI Oecropsi-
JoK. TonbKO M3-3a aHTU-TPaBUTALMU JACHCTBYIOIIEH BapeHOE SN0, BpAlIEHUE KOTO-
pPOr0O YCKOPEHO YEIOBEYECKOH PYKOH, CropsiT J0TiIa BCE MCTOPUYECKHE AWUCKYCHH,
KOTOpBIE IIKONA «aBTOPUTETHOH» COBPEMEHHOW (M3WKH pPa3BWIa B (PU3HIECKOM
oO0IIecTBe B MHpE.

OmmbKka KOCMHYIECKOTO YpaBHEHUS TECOPHH OTHOCHUTEIHHOCTH DWHINTEHHA TO-
BOPHUT O TOM, 4TO KpydeHue 3¢pupa B mpocTpaHcTBe Hcue3aeT. Ilouemy mcuesaer?
[Toromy 4TO DHHIITENH, BMECTO TOTO, YTOOBI IIPOBEPUTH, IPABHIIBHOCTH TE3UCA Be-
POSITHOCTHOCTH MHPOBO3PEHHUS TOTO, YTO B KOCMHYECKOM MPOCTPAHCTBE HET HUKA-
KOT'0 Kpy4eHHsI JICHThI MeOryca a CyIIeCTBYET TOJIbKO POBHAsI CTPYKTYpa B KOCMUYe-
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CKOM IIPOCTPAHCTBE, COTJIACHIICS C 3THM TE3HCOM B Hadasle MOCTPOSHHS €r0 TEOPHH.
BcenenctBue dero, Koraa oH MOIBITAICS JaTh IUIaBaTh B KOCMHUYECKOM IIPOCTPAHCTBE
U TJIQJIHOCMHKATBCS C KOCMHUUYECKUM NPOCTPAHCTBOM, MHOTOOOpa3HbIE 3B3/IbI, KOTO-
pHIe TIepBOHAYENe JODKHBI ObLTH HMETh TOXE CKPYYEHHOE TOJIe, BCE CKPYUYEHHUE HC-
4e3aJio U3 Hero ypaBHeHUs. Takoe ncuezaHHe CKpyYMBAaHHUS W3 KOCMHUYECKOTO ypaB-
HEHMsI DWHIITENHA TO3BOJIMIIO BBIBOJ| «pacUIpsIOIIENcs BcedeHHOoW» PpuuaMaHa, B
HEM OH BBIBEJ BCEJIEHHYIO, KOTOpas Ha MpsSMOW JIMHMK BO BHEIIHEM HaIlpaBJICHUU
pacumpsieTcs, ¥ BBIBOJUTCSI MOHOTOHO YBEIIMYAIIYIO SHTPOIHHIO «TEOPHUHU OOJIBIINX
B3pbIBOB» ['eopr 'amoBa wim bopa, koTopble MpHBeNy, YTO BCENEHHAsh BOSHUKIIA C
TIOMOIIIBIO B3PBIBOB, C KOTOPO BCE 3BE3/Ibl PACIIPOCTPOHIINCH HA TIPSIMOI JTMHUH BO
BHEIITHEM HAIPaBJICHUU BCEJICHHOM.

10) O6bsicHeHHe TpaBUTAIUH, T.€., BCEMHUPHOE TATOTEHHE BBINICH3IOKCHHOM
(u3MUecKoil MOENIH BO BCEJICHHOH, T.€., MAHUTHOrO MOHOMONH. OuYeBHIHO, YTO
«aBTOPUTETHAs»» COBPEMEHHasi (pM3HKa TEOPETHUECKH COBCEM He CHOCOOHa 00bBsic-
HUTB, ITIOUYEMY BCEMHUPHOEC TATOTCHUE BOSHUKHET MEXKY 3BE3aMU. ITonwiTKa JaBaTb
TEOPUH BIEYATICHHE «ITOCIEI0BATENbHOCTIY BBIIAIOIIEH ceOsl Ha MEePBbIi B3I 3a
«BBICUIYIO MAaTEMaTHKY», HAlPUMeEP: «TEOPUS] M3MEPUTEIBHOTIO TIOJISD, «TEOpHsl U3-
MEpHTENLHBIX YaCTUI,«CTaHAapHAs TEOPHUS YaCTHUI», «eIUHAS TEOPHS MOJIeh», «Be-
JIMKas e€AuHas Teopusl MOJei», HACTONBKO ciaba, YTo BCE YCTPOMCTBO «CHUCTEMBI
TEOpHUi» cpa3y PYLIUTCs, KOTJa aHTU-TPABUTALMs BbI3BaHA TOJBKO UYEIOBEUECKOM
PYKOH YCKOPEHHBIM BPAILLIEHUEM BapeHOro KA.

11) ®usuyeckast MOzesIb S-MOJBHOIO MArHUTHOIO MOHOIIONS HA OcHOBE HproTo-
HOBCKOT'0 MOAJIMHHOTO TPETHET0O 3aKOHA AUHAMHYECKOT0 B3aUMOJCHCTBHS CIIOCOOHA
OOBSCHUTH SBJICHUS B MEXaHHKE TEKy4ero Tela U B METEOPOIOTHYECKO HayKe, TaK
HanpuMep, moyeMy runep-rurantckuii taiipyn Ne 27 (920 rexr-mackan) ¥ rumep-
ruranTckuii TaigyH Ne 28 (905 rekr-mackait), KOTopble IPUILTY B SINOHUIO B HaYae
ocenu 2013-ro roga, B3aMMHO TSHYJINCH, COETUHIINCH, U HCUE3aIH.

12) Beiire yxe 0Ka3aHO, YTO TIOMBITKA «aBTOPUTETHOWY» COBPEMEHHOM (DH3HKH,
KOTOpasl MOIBITANIACh O0BSCHUTH LIEHTPOCTPEMHUTENBHYIO CHITY BHYTPH SApa, YIIOPHO
HAacTaMBaeT, YTO BBIIYMaHHBIH TEPMHUH «CHIBHOE B3aUMOJCHCTBHE)» 3TO «aKCHOMa»
He TpeOyrommas [0Ka3aTenbCTB. KpUTHKys «CHIBHOE B3aUMOICHCTBHE», KOTOpPOE,
COTTIACHO «aBTOPUTETHOW» COBPEMEHHOW (hM3MKE, CYIIECTBYET TOJBKO BHYTPH SA-
pa,a HUKaK He cymecTByeT BHE siipa, A.Il. CMupHOB HacTamBal, 4TO Ja’ke BHYTpHU
siApa EMCTBYIOIIME CHIIBI 3TO TOJIBKO MAarHWTHAs CHJIA, TPAaBUTALMOHHAs CHia, W
JJIEKTpUYECKasl CHiIa. JTO 3HAYMT, YTO «CHIBHOE JIEHCTBHE» M «cnaboe NeHCTBHE,
T.€., 4-1 cuna u 5-s Crjia BO BCEJICHHOU €CTh JIOKHBIE CITyXH!

Astop Y. Cano mokasai, uTo 31a Touka 3peHns A.Il. CMupHOBa Obla MpaBUIb-
Ha, UCHONB3YS (PU3NIECKYI0 MOJIENb YACTHI] HA OCHOBE TOJIMHOTO TPETHEro 3aKOHa
Hsrotona ropmennorocst A.Il. CmupHOBEIM. BHU3Y, aBTOp MOKa)XeT BCe B3aUMOIEH-
CTBHSI MEXAY BHYTPH-SIEPHBIMH YacCTHUIAMH M YacTHIOW — 3(UPHBIM BOJOKHOM,
TIOKa3bIBasi BCE MArHUTHBIE, JIEKTPUYECKUE CHJIBI, M1 MarHUTHO-TPABUTAIOHHYIO
CHITy MEXy S-TTOJIbHBIMHA MAarHUTHBIMH MOHOITOJISIMU.
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BHI/I3y, aBTOp OOBSICHUT UTO aTOM, AP0 KOTOPOIro COCTOBJIACTCS M3 N-X MPOTO-
HOB " N-X HeﬁTpOHOB. Tax xe xak u IMPOTOH COCTOUT U3 2-X N-IIOIBHBIX MarHUTHEIX
MOHOIIONICH 1 OJTHOI'O S-IOJIBHOTO MarHUTHOTO MOHOIIOJIA, TOr'Jla Kak HeﬁTpOH CO-
CTOBJISIET U3 2-X S-TIONBHBIX MarHUTHBIX MOHOIIOJEH U OJIHOT'O N-IIOIBHOrO MarHuT-
HOI0O MOHOIIOJA, YUCIO N, T. €. N B 06HIeM INTYYHOM KOJIMYCCTBC N-IIOJABHBIX Mar-
HHUTHBIX MOHOIIOJNIEH M N B 06H16M IOTYYHOM KOJIMYCCTBEC S-HOJIBHBIX MAarHUTHBIX
MOHOHOHeﬁ, HMMEET OTHOIIEHHE C BBLIIIEU3IOKEHHEIM YHCIOM M Kak N = 3m.

Hepe‘H/ICJ'II/IM MAarHvMTHBIC CWIbI, HCHTPOCTPEMUTCIIBHBIC CUJIbI U HeHTpO6e)KHI>Ie
CHJIBI, ﬂeﬁCTByIOLHHe MCKAY KaXIbIM N-IIOJIbHEIM MOHOIIOJIEM 06].[161"0 MTY4YHOT'O
KOJIM4YeCTBa N U KaXKIbIM S-MOIBLHBIM MOHOIIOIEM o6mero IMTY4YHOI'O KOIUYeCcTBa N

n(n-1)
2

MEXOy N-TIOJIBHBIM MarHUTHBIM MOHOIIOJIEM H Apyrum N-NOJbHBIM MarHUTHBIM

n(n-1)
2

pocMOTpeHHbIM Kak mapa. CymectByror ,C, = nap HEHTPOOEKHBIX CHII

MOHOIIOJIEM, TOT/la Kak cymecTByor ,C, = nap HEHTPOOEKHBIX CHIT MEXKILY

S-IOJIEHBIM MarHUTHBIM MOHOITOJIEM U Apyrum S-HOJIBHBIM MarHUTHBIM MOHOIIOTIEM.

CymecTByloT N-n= I’]2 1ap LIEHTPOCTPEMUTENBHBIX CUI MEXAy N-IIOJIBHBIM Mar-
HUTHBIM MOHOIIOJNIEM B OOIIEM KOJNUYECBE N M OAHBIM S-TOJIbHBIM MarHUTHBIM MO-
HOmoJIeM B o0mieM konudectBe N. Eciu cpaBHUTH TOJIBKO MarHUTHBIE CHJIbI, KOJIH-
YECTBO Nap LHEHTPOCTPEMUTEIBHBIX CHII

n(n-1)
2

n? -2 =n’-n(n-1)=n*-n’+n=n

Oonbllie YeM KOJIMYECTBO Map LEHTPOOSKHBIX CHi. BHyTpH sijipa, Bce S-mojbHBbIE
MAarHUTHBIE MOHOIIOJNIM, CBSI3aHbI MAarHUTHOM CHJIOM KaXKIbIii m3 N-IIOJIbHBIX MarHUT-
HBIX MOHOTOJIEH, CBsI3aH S-MOJBHBIM 3(UPHBIM BOJIOKHOM B psifi B (hopme meTiu.
CrnenoBatenbHO, TOMBKO N-TIOIbHBIE MATHUTHBIE MOHOIIONH CBSI3aHHBIE BOKPYT IIE€T-
JIH, BpAIIAlOTCS BOKPYT S-TOIBHOTO 3¢upHOro BoiokHa. Cpemu >THX N-TIOTBHBIX
MAarHUTHBIX MOHOIIONIEH PaBO CKPYIEHHOTO BUXPS, KOTOPBIE, TIPH BPAIICHUH, HAMO-
TaHBI AIEKTPUIECKH 3apsHKEHHBIM N-TIOIBHBIM 3(QHUPHBIM BOIOKHOM CYIIECTBYOIIIM
Be3JIe B IIPOCTPAHCTBE BaKyyMa (yHHIONsIpHAs MHIyKua Dapases, B KOTOPOi 3Iek-
TPUYECTBO TEYET Ha IMOBEPXHOCTH BPAIIAOMIETOCS TUIOIHHOTO MATHKTA),TOIBKO
KaXKIbIe 1Ba IMOJFHOIO MAarHUTHOTO MOHOITOJISI COCEIHETO B MApe Ha MeTie, B3aUMHO
YMEHBIIAI0T CKOPOCTh BPAIIEHHS, YTO BBHI30BET B3aUMHYIO 3MHCCHIO HAMOTAHHOTO
enuHOro N-TIOJTBHOTO 3(UPHOr0 BOIOKHA OT 000mX N-ITOIEHOr0 MarHUTHOTO MOHO-
TIOJISL, U TaK 9YTO KaKAbIii N-TIONBHBIN MarHUTHBIN MOHOIIONH CBSI3aHHBIA B CTOPOHE
TIETITN, CYUTAH OIMH pa3 B Mape, MapHbIC SJIEKTPUISCKUE EHTPOOSKHBIC CHIIBI Jeii-
cTByIOT. [IprumHa, MO KOTOPOH JIIEKTPHYECKHE CHIIBI JICHCTBYIOT TOIBKO MEXTY
COCETHIMH YaCTHUI[AMH B TIape, €CTh JIIEKTPHIECKasl CHila, pa3lINdHasi OT MATHUTHON
CHIIBI WJIM TPaBUTALMOHHOW CHIIBI, SBJIAIOMIASCS MOBEPXHOCTHON COCETHEH CIUTOM.
Kak BpImIe cka3aHo, MarHUTHBIC CHJIBI N Tap MEHTPOCTPEMUTEIBHBIX CHJI, U BBIIIC-
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M3JIOKEHHBIE N Tap IEHTPOOEKHBIX CHJI B3aMMHO KOMIIEHCHPYIOTCS, M CIIE/I0Ba-
TEJIHO, CyMMa 3JIEKTPOMAarHUTHBIX LEHTPOCTPEMHUTENIBHBIX W IIEHTPOOEKHBIX CHII
BHYTPH spa CTaHET HyJeM. BHyTpuW simpa NEHCTBYIOT TOJBKO MarHUTHBIE CHIIBL,
JJIEKTPUUYECKUE CHJIBI, M TPABUTAIIOHHBIE CHJIBI, @ HE «CHJIBHOE B3aWMOJICHCTBUE»
«aBTOPUTETHOI» coBpeMeHHOH (hn3nky, kak yreepaia A.I1. CMupHOB.

B namreii Moneny 4acTHIbl, S-TIONEHON MAarHUTHOW MOHOIIONH, BBI3BIBAIOT «Ka-
cuMupckuil addexT», KoTopas Urpaer poib «KIes», YHHQUIHUPYIOMHUE SApo. JTa
pONb S-TIONIBHOTO MAarHUTHOTO MOHOIOJSI €CTh POJIb YacTHIBI TaK-Ha3bIBAEMOT'O
«TIIIOOHA» «aBTOPUTETHOW» cOBpeMeHHOH (hm3nku. CrocoOHOCTh Mapbl S-MOJIBHOIO
MarHUTHOTO MOHOTIOJISI B3aMMHO CMOTPETh Ha JPYroi 00bEKT B3aUMOJIEHCTBUS 00b-
SICHSIET POJIb TaK-Ha3bIBAEMOr'0 «KaK Ms4 MoimMaHHoro MezoHa» X. KOkaBa «aBTopu-
TETHOW» COBPEMEHHOHM TEOpUH dJIeMEHTapHBIX yacTuil. Kpome Toro, Tak Kak CHIIbI
JEUCTBYIOLIME MEXKIY S-TIONBHBIMM MAarHUTHBIMH MOHOIIOJISIMH €CTh MarHHWTHas
rpaBUTaIllMOHHAsA Cuja, S-HOHbeIﬁ MarHUTHBIH MOHOIIOJIb HUIrpacT poJib «I'paBHTa-
U0 Jarolei '0okel yacThilsl Xurria' «aBTOPUTETHOWY» COBPEMEHHOW TEOPHH dJie-
MCHTapHbIX 4YaCTHII. rpaBI/ITaLII/IOHHaﬂ ChJia, KOoTopas IacT S-HOHbeIﬁ MarHUTHBIN
MOHOIIOJIb, OYEHb CHJIbHA.

Mexny mnpounM, ecTh Tpynna (U3NKOB Ha3BaHHAs «TEOPETHKH THIIEp-
IpaBUTAlMK» B IIKOJE «aBTOPUTETHO» COBPEMEHHOW TEOPHM 3JIEMEHTapHBIX Ya-
CTHUII U «aBTOPUTETHOI» COBPEMEHHOH (DU3UKH, KOTOpasi, 0a3upysCh Ha TEOpUH Ipa-
BUTAIMK DWHIITEHHA U HAa «TEOPHUs HYJICBOW TOUYKH SHEPTHID» «aBTOPUTETHOI CO-
BpPEMEHHOW KBaHTOBOM (DM3HMKH, HACTAMBAET, YTO 1) DHWHINTEHH yTBEPIMI, YTO JaXKe
B HHUYEro-CYIIECTBYIOLIEM INPOCTPAHCTBE BaKyyMa, TOIBKO €CJIM I'PaBUTAlMOHHOE
nosie A1e)OpMHUPOBAaHO, TPAaBUTALIMOHHAS CHJIa BO3HHUKAETCs, U 4To 2) Ilockonbky Ha
OCHOBE NIPHHIUIIA HEONPEAENeHHOCTH [ u3eHbepra, 6ECKOHEUHOE KOJTMYECTBO €1~
HUYHOM dHepruu oxHoro kBanta hy/4z moxer OBITH HAKOILUICHO Ha OECKOHEYHO-

YHCIICHHOW OE3KOHEYHO MAaJIeHbKOW TOYKE B MPOCTPAHCTBEHHOW KOOPAMHATE MEPhI
KOHTHHYAJBHOTO PEajbHOrO YMCia, SHEPrus (GIyKTyallld B KaXKIOH TOYKE B MPO-
CTPaHCTBE BaKyyMa €CTh OCCKOHEYHO OONbIna Kak y/2-00 =00 HINIOYTH HYIICBa, I

TaKk 4TO JajJee HACTAaWBAaET, YTO LIEHTPOCTPEMUTENbHAsI CHJIa BHYTPH AIpa MOXKET
BO3HUKATHCS 110 HEKOH BEPOSITHOCTH

Bo nepBeIx Hamo obpamaTh BHUMaHHE Ha TO, YTO HU TEOPUS COOTHOCHUTEIBHO-
cTH DUHINTENHA HU «TEOpHsI HYJIEBOM TOUKM 3HEPTHN» HE YTBEPXK/ICHA U HE JO0Ka3a-
Ha B (PM3UYECKOM OOIIECTBE, W TEOPHS COOTHOCHUTEIHFHOCTH DWHINITEHHA W TEOPHUS
COBPEMEHHOW KBaHTOBOM (DM3MKH B3aWMHO ITPOTHBOPEUHBEI.

[NomeiTKa BBIIEN3NOKEHHONW TPYMITHI (ITYHKTA), Jaja MPOTHBOpEYHE Teopwid. B
TIEpBOM BOIIPOCE, MBI OCO3HAEM, YTO 3Ta TPYININa COBCEM HE OOBSCHSIET MPOIECC U
MEXaHHU3M, TOTO KaK IPOMCXOANT AedopMarys MpOCTPaHCTBA BakyyMa. B kotopom
HUYETO HE CYyIIECTBYET, BHE3aITHO BO3HHKAIOT MPOIECCHI, TOTAa Kak OWHINTEHH
HacTauBaj, 4To AedopManus MPOCTPAHCTBA BOKPYT YK€ CYIIECTBYIOIIEH MacChl
MOXET OBITh. «ABTOPUTETHAsD KBAHTOBasi PU3HKA J0 CHX TOp TEHIMIACH MILTIO3HEH,
YTO MOXKHO HCIIONB30BaTh, IUISi OOBSICHEHMS CYIIECTBOBAHUS TEPMHHA «CHIIBHOTO
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B3aUMOJICICTBUS» BHYTPH spa, UMM BBIIYMaHHYIO «TE€OPHIO HYJIEBOU TOUKU 3HEp-
rum». B KOTOpoif MOXXEeT BO3HHKATh MaJICHbKasl WIIM OTPOMHast «(IIyKTyaIusD Hens3-
BECTHOI'O HallpaBJICHUs], HAKAIUIUBAIOIAs HyJIeBOe WIN OECKOHEUHO OTpOMHOE KO-
JIMYECTBO €AMHUYHBIX 3HEPTUil OAHOr0 KBaHTA, MOJOXKUTEIBHOTO WM OTPUIATENb-
HOI'0 HEpeIIMMOro HaIpaBJEHUS BO BCEX TOYKAX Ha KOOpPIMHATE B IPOCTPAHCTBE
KOHTHHYaJIbHO-peabHOro uncia. OIHaKo ecay CyLeCTBYeT HACTONIBKO MaKCUMallb-
HO OECKOHEYHas! PHEPrus (QIyKTyallud B KaKAOH OECKOHEYHO MaJleHbKOW TOYKE B
IIPOCTPAHCTBE BAKYYMa, COITIACHO (hOPMYIIe OTHOIICHHS YHepriun — Macchl E = mc?, B
BaKyyMe BO3HMKAIOT OIPOMHBIE MacChl, YTO MPOTUBOPEUUT TEOPHH «(PyHIaMEHTaTb-
HYIO JOKTPHUHY» O TOM, YTO B BaKyyme HHUYero Her. Jlo cUX MOp, OHU HCIOJIb3YIOT
«TEOPUIO HYJIEBOM TOYKH YHEPTUU» KaK OOBSICHEHHE «CHIBHOTO B3aWMOJICHCTBUM.
Ho HenmaBHO y4yeHble Hayalu HAacTaWBaTh, YTO MOXXHO OOBSCHUTH «KACHUMHUPCKHIM
3¢ eKT» «Teopuel HyJIEeBOW TOYKU SHEPTUM», B KOTOPOH BO3ZHHMKaeT (IyKTyalus
IMO4YTH 6CCKOHe‘IHOI‘/‘I OHEPTrUun MEXAY TOHKHUMU METATUYCCKUMU JOCKaAMH. Hpome
roBops, OHU BBIJABUHYJIN OH_II/I60‘IHyIO TEOpUIO O TOM, 4YTO, 3Ta Or'pOMHAas SHEPrusd
MEXAY TOHKUMHU METAJUIMYECKUMU JOCKaMU BBI3OBET BHE-HAIIPABJICHHYIO OTpHIA-
TCJIbHYIO CUITY. Ho JJI1 HUX, HC UMCECT 3HAUCHMSA, MPABUIIbHO JIU 3TO YTBCPKACHUE.
ITyckas nblab B IV1a3a OHU NPUAYMAIU €IUHYIO TEOPHUIO CBSA3BIBAIOILYIO «KACHUMMD-
ckuii 3ddexT» u «reopuei HylneBod TOYKH dHeprum». OHU JyMalu, 4YTO He TPYAHO
MIPEICTABUTh MACCOBYIO YaCTHUILy BHE3AaIHO BO3ZHHKIIYIO B IMPOCTPAHCTBE BaKyyMma,
I7ie HUYero HeT, TOJbKO C MOMOIIBIO «TeOpPHHU AehopManuy IPOCTPAHCTBA) TEOPUH
COOTHOCHUTEIILHOCTH, TOBOPSI, UTO «HEPTrHs (IYKTYalUN» «CYLIECTBYIOIIAsM» B KaX-
JIOi TOYKE B BaKyyMe «TCOPHH HYJEBOW TOUKH SHEPTHU», MOXET BBI3BATh «aedop-
MaluIo npocTpaHcTBa». OHU BEPUIIH, YTO YHEPTUsI HE TPAHCHOPMHUPYETCST B MacCy, U
MaTepuaibHas YacTHIla C CaMOro Haudajla CYyIIECTBOBaJla TaM COIVIACHO «TEOpUHU
OTPOMHOI'O B3pbIBa», T.€., SHTPONUS] MOHOTOHHO YBEIHUYHBAETCS B TEOPUM BCEIICH-
HOH, BBIIYMaHHO# Te-To B qpyroi raase. Ho Tak kak Teopus 6e3 MaccoBOW 4acTu-
bl O «rpaBUTanus Aedopmarmeldl IPOCTPAHCTBa» WM «TEOpUS HYIEBOH TOYKH
SHEPTHM» HENOCTATOYHBI YTOOBI OOBSCHUTH «CHIBHOE B3aUMOJICHCTBHE», OHH pe-
IIWIH, BBIAyMaTh MHUMBIE YAaCTHIBI KaK «ME30H», (TIIFOOH», M «YaCTHUI[ XHUIT3a».
OnHako, B OTJIMYHE OT MAaCCOBON YACTHUIIBI «9acTHIBI (hepMM», «ME30H» «TIIFOOH» H
«JacThna XWIT3a» ecTb OecmaccoBas «dacthna boze» B ¢opMe «IHypa» CBA3YIO-
IIEr0 B3aWMOACHCTBHE MEXIY YacTHLIAMH, KaK pa3007adeHO 3aroBOPIIMYECKON
IIKOJION «TEOPHH THUIIEp-IIHYpa» BHYTPH «aBTOPHUTETHOW» COBPEMEHHOH (DH3UKH.
PaccymuB 1o cux mop, uutaTenu OyayT Oco3HaBaTh, HACKOIBKO CMEIIeH 00pa3 ¢u-
3WKOB «aBTOPUTETHOI» COBPEMEHHOH (PM3MKH, KOTOPBIE BIACTHO MOJB3YIOTCS BBICO-
KOM MaTeMaTHKO, KOTOpasi He UMeeT HIKAKOTO OTHOMIEHHS ¢ (PU3NIECKOI peasbHO-
CTBIO.

«ABTOpUTETHAs» COBPEMEHHAs (PHU3HKa, KOTOPAs B PEaAIbHOCTH HUKOT/IA HE y/a-
JIaCh BBIHUMATh «HYJIEBYIO TOYEYHYIO JHEPrUIO» M3 BaKyyMa, KOTJa OHA MOIb3yeT
JUIs ce0st «TeopHel HyJIeBOH TOYKU SHEPIHM) B TEOPETHIECKOW OTPOCIH, I7le OHA HE
MOXET HE «C)KUraTh CBOM KOpaOIM»,0Ha TBEPJO HACTAMUBACT: «OECKOHEYHAs TOYEY-
Hasl SHEPIHS OJDKHA MOCTOSTHHO MPeObIBaTh B KAXKIOH TOUKE IMPOCTPAHCTBA BaKyYy-
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May, HO B OTPOCIIN TEXHUKH, KOTJJa OHa crpolieHa: «JleficrBurensHo i Ber Mmoxere
BBIHUMATh TakKyl0 TOYEYHYIO OSHEPrHi0 7», OHa CcJabeHbKO OTBEYUT: «ITO
HEOCO3HaMasl cliabasi SHeprusciador (GIyKTyallid B HEOCO3HAMOM HAIPaBIICHUU B
BakyyMe.». JJIs IIKOJIBI «aBTOPUTETHOWY COBPEMEHHON (PU3WKH, 3Ta «HYJIEeBask TOUKa
SHEPTHM» €CTh JINIIb YTOJUINBas OTTOBOPKA

Camo co0oii pa3meercs, YTO HEMOJHOLEHHOCTh «aBTOPUTETHOH» COBPEMEHHON
TEOPHH AIIEMEHTAPHBIX YacTUIl NpoTHB HoBoW (usuku A.Il. CMupHOBa, TBEpao 10-
ka3zaHa. JlaBaiiTe OpOCHUTh «aBTOPUTETHYIO» TEOPHIO AJIEMEHTAPHBIX YaCTHII, TEOPUIO
«runep-rpasutaimy, SUGRA, SUSY B nomoiiky!

[IpaBuibHOI HOBOW (hH3HKe, HENb3s 3a0bIBATh, YTO MOCTOSHHAS TUIAHKA, TIPHH-

N h
quIia HEOMmpEACICHHOCTH F31/13eH6€pra, CANHUYHAasA SHECPIUid 4—}/ OJIHOI'O KBaHTa.
T

Omna sBiIsI€TCS, B3aUMOJCHCTBUEM MEX]y YaCTHIIEH U YacTHIIEH, WIN MEeXIY YacTu-
ned u sdupom, mim mexay 3¢upom u 3pupom.. He npaBuiibHO, 4TO GECKOHEUHO-

YHUCIICHHOC KOJMYCCTBO OJHBIX-KBAHTBBIX J3HCPTHUU 4—]/ CTaTHYHO MW IIOCTOSHHO
T

npuOBIBaeT BO BCeX OECKOHEYHO-YHMCIEHHBIX TOUYEK MPOCTPAHCTBA, KaK CKa3aHO B
IJIAaBE «TEOPUU HYJIEBOW TOUKHU SHEPIUN» «ABTOPUTETHOW» COBPEMEHHON KBaHTABOW
¢u3nkKu. YaBajoch JIM «aBTOPUTETHOW» COBPEMEHHOW (pHM3MKe B IKCIIEPUMEHTE
BBITSIHYTh «HYJIEBYIO Hepruio» Bakyyma? OtBeT - HeT | «Teopus HymneBoil TOUKH
SHEPIrUm», KOTOPYIO «aBTOPUTETHAs» COBpeMEHHAs (M3MKa BBEJA H3-3a TeOopeTHde-
CKOM HE0OXOIMMOCTH, OYEBHIHO TEOPETUUECKU NMPOTUBOPEUUT «3aKOH COXPAHCHUS
SHEPTUM», KOTOPYIO «aBTOPUTETHASD COBpEeMEHHast (PU3KKa TBepao Beput. IloaTomy,
«aBTOpPHUTETHAS» COBpEMeHHas (u3MKa, ¢ OOHOH CTOPOHBI, B OTPOCIH «BBICOKO-
TEOPETUYECKOI0 OOCYXKICHUS» HCIONB3YeT «TEOPHI0 HYJIEBOH TOYKH SHEPTHN»,
9TOOBI CKYJIbHHYATh B OOBSCHEHWHM PA3IMYHBIX (u3ndeckux sBieHuil. C npyroi
CTOPOHBI, KPUTHUKYET U MPUTECHSIET 3KCIEPHUMEHThI «CBOOOJHOM 3HEPIUN», MHOXKE-
CTBO KOTOPBIX ITOSABJISIETCS B CETOHANIHEM MHUpE. PeanbHOCTh TakoBa, 4TO MPHUOOPEI
THIIEP-CBOOOHOM SHEPrUM BEYHO-ABHTATEIBHOIO MOTOpA IIPOCTBIX JHIONBHBIX
MarHUTOB PacIHoJIO)KEHHBIX B CIIEIH(PHISCKHX MECTaX, BBI3BIBAIOT 0OBaJl BCEro CO-
CTOSIHUSI «aBTOPUTETHOW» COBPEMEHHOU (H3HKH, «aBTOPUTETHOW» COBPEMEHHOMH
KBAaHTOBOW (DM3HMKU, U «aBTOPUTETHOI» COBPEMEHHOW TEOPUH SJIEMEHTApHBIX Ya-
CTHIL.

13) Ecnu ycunuTh OOpaTHYIO 3arpyKEHHOCTh CO3[AHHYIO JIIEKTPHYCCTBOM,
MarHUTH3M TOCTOSTHHBIX MarHUTOB PACIONIOKEHHBIX rornepeMenHo N-1moib u S-momib
00paIeHHbIX K HeHTpY camoe 3G ¢GEeKTHBHO B 2-X win 6-X wm 10-x mwim 14-x yriei
BOKpYI' TMAMAarHUTHOTO AWCKa, KOTJAA ClaBas CWja BPALICHHA B OTHOE WJIM JPYToe
HaIpaBJICHNH, IEHCTBOHA, CKOPOCTh BPAIICHHUS YCKOPSIETCSI, YTO aCT BO3MOYKHOCTB
BBIpaOOTKH JIEKTpUUecTBa. DTOT psijx uncha 2, 6, 10, u 14 3naunTeneH.

CrpykTypa W MeXaHM3M NEHCTBUS, TOXOXHE Ha TaKOW NpHOOp, CYIIECTBYIOT
MEXIy HyKJIOHAMHU BHYTPH SIIpa U OpOUTATILHBIMHU 3JIEKTPOHAMHU.
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Psn uncen 2,2+6=8,2+6+10=18,2+6+10+14 =32 BBIpa0OTaHHBIX U3 2,
6, 10, u 14, o3HaYaeT KOJIMUYECTBO IEKTPOHOB COOTBETCTBEHHO 2 3JICKTPOHA B 000-
pouke, 8 3JEKTPOHOB B 000poYKe, 18 37IeKTpOHOB B 000NOUKE, M 32 3JIEKTPOHA B
000JI0YKe B IEPUOANIECKON TabIIHIIE SIIEMEHTOB. .

14) VickpupneHue cBeTa B OIPaHMYCHHOW MOBEPXHOCTH JIMH3BI WM MaTepuaia
ecTb 9((eKT I'paBUTAMOHHOW JIMH3BI JCHCTBYIOUIMN S-TIOJBHBIMH MarHUTHBIMA
MOHOIIOJSIMH, CYLIECTBYIOIIME B TOYKE, K KOTOPOW JIyd cBeTa npuOim3mics. Ssie-
HHUe UHTep(EePEHIIMOHHOM TOJIOCKL, KOTOpasi JOPMUPYET CBET MIIH 3JIEKTPOHBI, B BBI-
COKOM CKOpPOCTH ITPOXOJISIIE CKBO3b MHOXKECTBEHHBIE pa3pe3bl, ecTh I QeKT rpa-
BUTALMOHHOW JIMH3bI IEHCTBYIOMNI S-TIOBHBIMI MarHUTHBIMU MOHOITOJISIMH, KOTO-
pBIE CYIIECTBYIOT B TOUKE, K KOTOPOM JIyd CBETA HIIH AJIEKTPOHBI IPHOIU3UITHUCE.

15) UcTuHblil 31eKTpOMarHUTH3M

B xonue 19-ro Beka, JlopeHI, co3aBIIN «TEOPHUIO 3JIEKTPOHA» O B3auUMOEH-
CTBHU MEXAY DJIEKTPOHOM M 3(UPOM 3JIEKTPOMATHUTHOIO TOJS, B KOTOPOW AJeK-
TPOH " 3(1)1/]]) QJICKTPOMArduTHOI'0 IOJId €CThb OTIACIbHBIC JJIEMECHTDHI, ITONBITAJICA
NPEIVIOKUTh (PU3MYECKYI0O MOJIENb 3JEKTPOHA, HO BCTPETHJICS C TPYJHOCTHIO,
Y3HABILM, YTO CYIIECTBYET HE-3JIEKTPOMArHUTHOE B3aUMOAEWUCTBHE. DWHINTEUH U
Hlpenunrep, nehopMHpPOBaB W HCKaKaB «TEOPHIO 3JEKTpoHa» JIopeHIa B WHBIX
HaNpaBJICHUSIX, NPUTBOPIINCE TE€M, KaK OHU IEPEBAIMINCh TAKYl TPYJHOCTb, C
kotopoii Jlopenn Berpermics. ABrop U. CaHo Be3ze B 3TOM cTaThU JOKa3all, YTO OHU
COBCEM HE MepeBaIINCh Takylo TpyaHocTs. Hamekan A.Il. CmupHOBEIM, aBTOp Y.
Cano co3fan (pU3HYECKyI0 MOJIeNIb MArHUTHOTO MOHOIIONS, B KOTOPOH «HE Iepephl-
BBIYACTUIA U 3(Up, M MaccoBas 4acTHLA COCTaBIEHA CBEPHYTHIM KOJIbLIOM 3(upHO-
IO BOJOKHA («4aCTUYHOCTH» M «BOJHOBONMOCTBY YAaCTHIl M CBETa), U KOIZa Takas
MaccoBas yacTHla Bpamaercs, N-nonbHOe 3pHpHOE BOJOKHO HAMOTAaHHOE BOKPYT
MIOBEPXHOCTH YaCTHUIIBI COCTAaBUT 3JIEKTpUUecKuil 3apsan. He anexkrpuueckoe rpaBu-
TallMOHHOE B3aUMOJEUCTBUE CIENYET U3 TOr'O, YTO BO BCEW BCEJIEHHOW HENEPEPBIB-
HO€ S-TIOJIBHOE BOJIOKHO COCTOBIIIOIIEE MacCy S-TIOJIbHOIO MarHUTHOT'O MOHOIIOJS. ),
JEHCTBUTEIHHO IOPa3 0 MEPEBAIMIICS TaKylo TPyAHOCTH JlopeHma.

B omndme ot MarHeTH3Ma, 3MEKTPUIECTBO €CTh JIUIIH IIOBEPXHOCTHOE SBJICHHE.
[TonbHOE BOIOKHO HAMOTAHHOE HA MOBEPXHOCTH BPAIIAIOIIET0Cs MAarHUTHOTO MOHO-
TIOJISA, COCTAaBIISAET MIEKTPHUUCCKUN 3apsm

DJeKTpHYecKoe IMOoJIe M HaNpshKEHHe TOKA, MMEIOLINe Npyrue d(HpHBIE CTPYK-
TYpBI €CTh APYTHE BELIH.

DNEeKTpUUECKoe TOJIEe COCTOUT TONBKO w3 N-TIONMBHOTO 3()HMPHOrO BOJIOKHA B
NpaBO-CKPYYEHHOM reIMKOUJapHO CTpyKType. [Ipsmas ckopocTh pacnpoCcTpaHEeHuUs
TIOJTBHOT0 3()UPHOTO BOJIOKHA paBHA CKOPOCTH CBETA.

HamnpspkeHne Toka MMeeT KOAaKCHAJIBHYIO CTPYKTYPY, B KOTOPOH BHYTPH BHEIII-
HEro TeNNKOAa MpPaBO-CKpydeHHOro N-TOIbHOTO 3(HPHOTO BOJOKHA, MPOJIOXKEH
TeJIMKOH/] JIEBO-CKPYYEHHOT0 S-TIOJILHOTO 3(hupHOro BoiaokHa. Korna ata cTtpykTypa
Bpamaercs BOKPYT OCH, JIEBO-CKpY4YEHHOE S-TIONbHOE 3(h)UpHOE BOIOBKHO U MPABO-
ckpyderHoe N-monpHOe 3(pMpHOE BOJIOKHO ABMXKYTCS B OOpaTHOM HaIlpaBiICHUH.
Ckopoctb nBmwkeHus N-TionbHOTro 3()MPHOTO BOJIOKHA PaBHA CKOPOCTH CBETA, TOTJA
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KaK CKOpPOCTb IBIDKEHHS S-TIOJBHOTO 3(HMPHOTO BOJIOKHA CBSI3aHHOI'O C CaMoro
Hayaya C MECTOM Ha3HaueHus, OeckoHedHa. N-TIoJIbHOEe BOJIOKHO JIBI)KETCS B 00paT-
HOM HaIpaBJIEHUU K MECTY Ha3HA4EHHMsI, TOT/Ia KaK S-1TOJIbHOE BOJOKHO JABHKETCS OT
Mecta Ha3HadeHus. [loj HampsKeHMEM TOKa, OJJIEKTPOH BHYTPU 3JIEKTPO-
MIPOBO/IHMKOB JIBUT@ETCS OYEHb MEUICHHO, T.K «JJIEKTPUUECKHHA TOK» pealn30BaH
pacnpocTpaHeHHEM 3JIEKTPUYECKOro S-IONBHOrO 3(UPHOr0 BOJIOKHA, U3JIy4€HHOI'O
3JIEKTPOHOM.

[TogoOHO HAIPSHKEHHUIO TOKA, CTPYKTYpa M MEXaHHM3M JACHCTBUS CBETa KaK «BH-
JUMBIX JIydei», «yabTpadUONeTBBIX Jydel», «HMH(QPaKpacHBIX JIydei», W «aanee
nHppakpacHeIX Jydei». JIyd cBera MMeET KOAKCHAIBHYIO CTPYKTYpY, B KOTOPOH
BHYTPU BHEIIHETO T'e€JIMKO/a MPaBo-CKpydeHHOro N-TIONbHOro 3UpHOro BOJNOKHA,
HPOJIOXKEH T'eIUKOU] JIEBO-CKPYUEHHOT0 S-TIOJIbHOIO 3¢upHOro sonokHa. Korna ara
CTPYKTYpa BpalllaeTcs BOKPYT OCH, JIEBO-CKPYYEHHOE S-NOJNbHOE 3(PUPHOE BOIOKHO
U 1paBo-ckpydeHHoe N-1mojbpHoe A3(HpHOE BOIIOKHO JIBUTAIOTCS B 0OpPATHOM Hampas-
nennn.Ckopocth aBrmkeHns N-TionbHOro 3pupHOro BoJIOKHA paBHA CKOPOCTH CBETA,
TOrJIa KaK CKOPOCTb JIBUKEHHS S-TIOJILHOT0 A3()MPHOTO BOJIOKHA CBSI3aHHOT'O C CAMOT'0
Hayaja ¢ MeCTOM Ha3HaudeHUs, OeckoHeyHa. N-TIOIbHOE BOIOKHO JIBUTAeTCs B MECTO
HA3HAUCHUS CO CKOPOCTHIO CBETA, S-NOJBHOE BOJOKHO BO3BpAallaeTcs OT MecTa
Ha3zHaueHus] Ha 00paTHOM nmyTH. N-TIoNbHOE AHUPHOE BOJIOKHO MPEACTABIISET COOOM
OJecTAIMI Ty, TOrJa KaK MOJbHOE 3()UPHOE BOJIOKHO SBISETCA TEMHBIM U €ro He
BuHO. Tak Kak S-monbpHOE 3(UPHOE BOIOKHO BO3BPALIACTCS OT MECTa Ha3HAYCHUSB
00paTHyI0O CTOpOHY, BpeMsl B CBETE€ CTAHOBHUTCS «OTpULATEIbHOE». JTa «OTpHULa-
TEJIbHOCTBY HAIIPaBJICHUs JIBI)KEHMS BPEMEHM CBeTa 00bsCHsSET «mpuHimn Pepma
BBIOOpa CBETOBOT'O IyTH CaMOT0 KOPOTKOTO BPEMEHW», T.€., OOBACHHUT, YTO BpeMs
cBeTa o0paTHO HANPABIEHO, U YTO CBET 3HAET MECTO HA3HAYECHHS yXKE B TOUKE OT-
IIpaBJeHUA. DTO MPOUCXOAUT OTOMY, UTO JIyd OTHPABIIAIOMIMICA OT TOUYKU Haj IO-
BEPXHOCTBIO BOJIBI, 3aBEAOMO 3HAET MECTO Ha3HAuCHUS B JIHE pe3epByapa U BbIOMpa-
€T TOYKY BTOP)KEHHUs TaKUM 00pa3oM, 4TOOBI CABUrasi TOUKY BTOPKEHHMS, BpeMs MO-
TpebisieMoe Ha BCEM CBETOBOM ITYTH OBIIIO MUHUMH3HPOBAHO.

Tak kak HamnpaBJeHHE BPEMEHH «BHAWUMBIX Jy4ei», «yIbTpaHOIETOBBIX Y-
4eily, «MH(PpPaKpacHBIX JIydei», u «aanee UH(PAKPACHBIX Jy4ei» OTPHULATENBHO,
KOT/Ia OHM W3JIy4€Hbl Ha XMBOE TENO, NMPHU JEHCTBYIOT MX MOPSAKY YCHWINBAIOIIMH
AHTU-PHTpONUNHBIA 3(dekT Oyner OIArOMpUATHO CHOCOOCTBOBATH 3I0POBBIO.
HampoTuB, HCKyCCTBEHHO MPOU3BEICHHAS HJIEKTPOMAarHUTHAsI BOHA OTIPABIISIOIA-
sICSl M I3MEHSTFOIASICS JIEKTPUIECKOE TI0JI€ BBI3BAHHOE B IIPOCTPAHCTBE BHYTPH KOH-
JICHCATOpa, B KOTOPBIA MOCTYIAET JIEKTPUIECKHH TOK. DTO BBI3BIBAET MATHHUTHBIC
mons B (hopMe KOJIbI[a, KOTOPBIE PaclpOCTPAHSIOTCS TOJIBKO B OTHOM HalpaBIICHHH,
BpeMsI KOTOPOTO - IMOJOKHUTEIbHOE. [107I0KNTENbHOCTh HANIPABICHUSI BPEMEHH HC-
KYCCTBEHHO MPOU3BEACHHON 3JIEKTPOMATrHUTHOW BOJIHBI, U31y4EHHON Ha >KMBOE Te-
JI0, MPU/IAET pa3pyLIAIONIYI0 SHTPONHUIO CO3A0NIyi0 3G (eKT MmpoTHBONMOKa3aHHBII
3JI0POBBIO.
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OwmrboYHO HA3BIBATH CBET HJIEKTPOMATHUTHOW BOJHOW, IIOTOMY YTO CTPYKTypa
1 MEXaHN3M JEHCTBHS CBETAa COBCEM WHBIE CTPYKTYPHI M MEXaHH3Ma JEHCTBHUS HC-
CKYCTBEHHO IPOU3BEICHHOM AJIEKTPOMAarHUTHOH BOJIHEL.

CBeT 1 NCKYCCTBEHHO NPOU3BE/ICHHAS HJIEKTPOMAarHUTHasl BOJTHA, YacTOTa KoJie-
0aHMsI KOTOPOW HACTOJIBKO HHU3KA, YTO MMEET CHIIbHYIO IPOHUKAEMOCTh B MaTepuall,
W TUIIEP-HU3KYIO0 YaCTOTHYIO BOJIHY CIOCOOHYIO JOCTaBaTh 10 THa okeaHa. CBer,
YacToTa KoJIeOaHHs KOTOPOro HACTOJBKO BBICOKA, YTO MMEET ciIalylo IpOHHKae-
MOCTh B MaTepuaJ, HalpuMep YIbTpadUONETOBBIH JIyd JEHCTBYET TOJBKO Ha IIO-
BEPXHOCTh KOXKH. -JIyd WJIM PEHTI'€HOBCKUH JIy4, YacTOTHI KOTOPBIX eIlle ropasjio
Oonbllle YeM Y yabTpaduoiIeTOBbIX JIydel, IMEIOT HACTOIBKO OOJBIIYIO MPOHUKAE-
MOCTb, YTO ITPOHUKHYT JIaXkKe B CTEHY W3 OETOHA WM CBMHIA. JTO MPOUCXOAUT M3-32
TOTO, YTO -JIyd ¥ PEHTTEHOBCKUH JIy4 €CTh MPOAOJIbHAS BOJHA. y-JIyd U PEHTI€HOB-
CKHH JTy4 €CTh IPOJIOJIbHOE KONeOaHUe BHI3BAHHOE Ha A(MPHOE BOJIOKHO HM3-32 YEro
MaccoBasi 4acTHIA, COCTOSINAsI U3 CBEPHYTOro 3(pUpHOro BOJIOKHA, 32 OAMH pa3 OT-
Jact 3¢)HpHOC BOJIOKHO U BBIIPAMIIACTCSA. Y-JIyd U peHTFeHOBCKHﬁ JIY4 HaIllpaBJICHHUE
BpEMEHHU KOTOPBIX HE OTPULATEIIbHO, a MOJIOXKUTEIIbHO, BbI3bIBACT SHTPOIINIO YBEIIN-
YHUBAIONIYIO PAa3pyIIAOIIUi 3P PEeKT.

JluronbHOE MAarHWTHOE TMOJIE MMEET KOAKCHAbHYIO CTPYKTYpY, B KOTOpOH
BHYTPH BHEIIHEr0 IEIUKOAA JIEBO-CKPYYEHHOI'0 S-TOJBHOIO 3(QHPHOrO BOJOKHA,
NPOJIOXKEH TEeNMKOUJ IpaBo-ckpydeHHoro N-momsHOro sgupHoro BomokHa. Korma
9Ta CTPYKTYpa BPAIIaeTCsi BOKPYI OCH, JEBO-CKPY4YEHHOE S-TIoJbHOE 3(upHOE BO-
JIOKHO M NpaBo-CKpydeHHOe N-TIonbHOE 3()MpHOE BOIOKHO [IBHI'AIOTCA B OOpaTHOM
HampasieHud. Tak kak anexrpuueckoe N-1onbHOe 3(HUPHOE BOJIOKHO CKPBITO Mar-
HHUTHBIM S-TIOJIbHBIM 3(HUPHBIM BOJIOKHOM, AUIIOIGHOE MarHUTHOE Mojie He GJIeCTUT
Kak JIyd. ITO MPOUCXOAUT M3-3a TOTO, YTO ITO MPOIABIKEHHE O0OHMX HAIpaBJICHUH
MOJIBHOTO ¥ TOJNBHOTO BOJOKOH, IWITOJBHBI MarHWT, Ha)Ke eClU pas3lelicH B
HACTONIBKO MEJIKMX KYCKax, KaXKAbI KyCOK CTaHETCS HOBBIM JIHIIONIEHBIM MarHHTOM
umeromii 06a N-nonb 1 S-1onb, ¥ HEb3sl JOCTaTh MArHUTHBIH MOHOIIOIb MMEI0-
uwid Toeko N-moms wm S-mons. HacumpHO Teoperndecku roBopsi, B OECKOHEYHO
JIaJIEKOM MecTe Ha aKCHaJbHOM HANpPAaBIEHHH IHUIOIBHOTO MAarHuTa, MOXXKHO CYH-
TaTh, YTO IOJBHBIA M TOJBHBI MAarHUTHBIE MOHONOJNH BO3HUKHYTCS. CKOpOCTbH
nprokeHust N-TI0JIpHOTO 3(MPHOrO BOJIOKHA paBHA CKOPOCTH CBETa, TOr4a Kak CKO-
POCTb IBIKEHHS S-TIONIBHOTO 3(MPHOrO BOJIOKHA CBSI3AHHOI'O C CAMOr0 Hadaja C
MECTOM Ha3zHayeHHs, OeckoHeyHa. N-TIONIbHOE BOJIOKHO JBHTAeTCs HAa MECTO Ha3Ha-
YeHHS CO CKOPOCTBIO CBETa, S-TIOIbHOE BOJIOKHO IBHTaeTcs B oOpatHoM mytu. [lo-
3TOMY, B IOCTATOYHO JaJIeKOM MecTe, KoTopoe N-ToJIbHOe MarHHTHOE BOJIOKHO ele
HE JIOCTHTHET, MTHOBEHHO CYIIECTBYET TONBKO S-TIONILHOE HECKPYYEHHOE MPOIOJIb-
HOe MarHuTHOE Toie. ABtop Y. CaHO m300pen mprOOp BBI3BIBAIOIINN MOCTOSHHOE
NpsSIMOE MOHOIIOJIBHOE MarHUTHOE MOJIE TOJNBKO S-TI0JIsI HIIM TOJNBKO N-TI0J1sL ¢ TOIO-
JIOTHYECKON CBEPXIIPOBOIAMIEH IIEITBIO.
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O MaKCBeJIbCKOM YPABHEHHH YJIEKTPOMATHETH3MA

[TockonbKy HBIHEIIHEE MaKCBEIbCKOE YPaBHEHHE DJIEKTPOMarHeTH3Ma ecTh CH-
cTeMa He UMEIONIasl Kpy4eHUsI, MHAMasl «TE€OpHUsl N3MEPUTEIBHOTO MOJIS» ¥ MHAMAs
«TEOpUs] M3MEPUTENFHBIX YacTUI» 3J0YNOTPEOISIFOT MaKCBEJILCKAM YpaBHEHHEM
anexTpoMarHetusma. OHO ONpeneseHo «aBTOPUTETHOW) COBPEMEHHOM (DM3MKOH, Kak
He uMeroniee KpydeHus. [1ocKonbKy HbIHEIIHEeE MaKCBEIbCKOE YpaBHEHUE AIIEKTPO-
MarHeTu3Ma ONUCBIBA€T TOJIBKO PAaclONIOKEHHOE OTHOIIEHUE B JIOKAJIBHOM MecTe
(ne#icTBUTENBHO B TOYKE) N-IOJBHOTO 3()MPHOTO BOJIOKHA JJIEKTPUYECKOrO MO U
S-MOJIBHOIO BOJIOKHA MarHUTHOTO TIOJS, OHO HE OMNKCHIBAET JMHAMUYECKOTO B3au-
MOJICHCTBHUSI HM MEXK]y YACTHIIEH W YaCTULIEH HU MEXKIy YacTHIEH 1 d3UPHOM, «aB-
TOPHUTETHAs)» COBPEMEHHas (pM3HMKa BKIIOYAET €ro B OMIMOOYHBIM «3aKOH COXpaHe-
HUSL SHEPTHNY.

HelHelHee MakCBENbCKOE ypaBHEHHE JIIEKTPOMAarHeTM3Ma He TNPHHHAMAET BO
BHUMaHHEe (akTa (IKCIEPHUMEHTANBHOro pe3ynbrata B CTOIMYHOM YHHBEpCUTETE
Toxuo B SInoHuM), YTO B HAHO-TIPOCTPAHCTBE MOKHO CO37aTh T€UCHHE MEIKUX Mar-
HUTHBIX MOHOHOHCﬁ, TOJIBKO ﬂeﬁCTByﬂ C IIOMOIIBK AWMMArHUTHOI'O I10JIA. NapiMu
CIIOBaMHM, HBIHEIIHEE MAaKCBEJIbCKOE YpaBHEHHME 3JEKTPOMAarHeTH3Ma, HMeEIoIIee
TOJIBKO 3JIEKTPUUECKOE TeUEHUE, HE UIMEET MarHUTHOTO TEUCHHUSI.

JIeHCTBUTENIBHO, TO, YTO HBIHEUIHEE MAKCBEJIbCKOE YPAaBHEHUE 3JJIEKTPOMAarHe-
TU3Ma HE CO3JAa€T CKPYUEHHOE II0JIe, TOBOPUT O TOM, YTO OHO HUTHOPUPYET «IHC-
KPETHOCTH» Hallero (pu3nKo-MaTeMaTHYeCKOro MHUpa, U YTO OHO HE NIPUHHUMAET CH-
CTEMBI TeTPa3APHBIX KOOPJAHMHAT, KOTOPbIE CIIOCOOHBI omHcaTh (pakraabHOE KOOPO-
BOJIbHOE KpYYEHHUE, U PA3JIMUUTh CUCTEMY JIEBOM PYKU U CUCTEMY NpaBoil pyku. Ta-
Kasi Ipo0JeMa OTHOCUTCS K UTHOPHPOBAHUIO «IMCKPETHOCTH» TeopHuel auddepen-
LUPOBaHUA-UHTErpUpPOBaHUs. Teopus: BEpOSTHOCTH, KOTOpasi, UTHOPUPYET AUCKPET-
HOCTB U 0a3upyeTcst Ha OECIpephIBHOM pEeajJbHOM YHCIIE, HArJo0 BPET, YTO KOCMHYe-
CKO€ MPOCTPAHCTBO, T.€. IPOCTPAHCTBO BaKyyMa, €CTh IIPOCTPAHCTBO 0€3 KpyUECHUs..
OHH «04YeHb XOPOLIO» CXOIATCS ¢ OIIMOOYHON MaTeMaTHKON Teopuu AuddepeHnn-
POBaHMA-MHTETPUPOBAHUS, KOTOPAs TOKE HTHOPHPYET JUCKPETHOCTb.

B mkorne «aBTOPUTETHOH» COBPEMEHHOH (I3UKH, €CTh MPEATIOCHUIKH IIePECTaTh
HCIIONB30BaTh omeparops! auddepeniuposanus, takue kak div, grad, rot amekrpo-
MarHuTHOTO YpaBHEHHS, HE HMMEIOIIUE KPYUEHHs, W OIHCaTh IEKTPOMArHUTHOE
YpaBHEHHE TEH30pOM CIIOCOOCTBYIOIIMM OIMCaTh HAIKIOHHOE HampasiieHune. Ho
MTOCKOJIBKY TaKasl TOMBITKA HCIOIB3YeT nudepeHIpoBaHue-HHTErPHPOBaHNE Oec-
KOHEYHO MaJICHFKOH nudepeHIun, qake Takas OoMbITKa, BEPHYBIIAsACS B pa30uTO-
MY KOPBITY, 00513aTEIbHO HE YMETh ONHCAThH T0OPOBOIFHOE KPYJIEHHE, BKIIYICHHOE B
(u3nIecKoi mpupoae.

16) IpeanokeHue TETPadIPHBIX KOOPIUHAT KAK CUCTEMBI JICBOW U MPaBOil PYK.
[TprunHa, 0 KOTOpOH MUHKOBCKHE KOOPAMHATHI OLTHOOYHBI.

[ocne Toro, kak DUHIITEWH NPHHSI B HETO TEOPHIO COOTHOCHUTEINHHOCTH MHUH-
KOBCKHE KOOPIMHATHI, B KOTOPBIX BPEMEHHAs KOOpIuHATa ICt MepreHIuKyIsSspHO
npubaBiIeHa K B3aMMHO NMEPHEHANKYSPHBIM NPOCTPAHCTBEHHBIM KOOpIMHATAM X,
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Y, Z. «aBTOpUTETHAsD KBAHTOBAsI MEXaHWKa TPUHSIIA B HE BOJIHOBOE YpaBHEHHE, U
T.1. MUHKOBCKHE KOOpAWHATHI NpHOaBlieHHbIE BpeMeHHbIe. [IpnunHa, mo KoTopoi
MUHKOBCKHE KOOPANHATHI OMIMOOYHEBI, €CTh, YTO TaK KaK BPEMEHHast OCh MEpIIeH M-
KyJIpHa K KaXJIoW ImpocTpaHcTBeHHON ocu X, Y, Z, HEM3MEHUMa BEJIMYMHA KOOp-
JIMHATHI TAKOM TOYKH, KOT/Ia KaKasi-TO TOYKa Macchl JIBUTHYJIa HAIlpUMep BIOJb OCH
X. TTockonbKy HampoTHB YeMy, IMUIIYT CKOPOCTh Kak dx/dt , jormuecku mpoTuBope-
YHMBO, YTO OHH BBEAYT He-HyNeByto dt = At, XoTs BpeMms t He I3BMEHHUMO.

KBatepHuon» mpemnokeHHbIi MakcBeNIoM BHaydaje UCCIEeI0BAHUS, TO3BOJSET
yOpaTh AUCcKpeTHOe (ppaKTanbHOE MPUPOIHOE KPYUSHHE B CHCTEME KOOP/IMHAT, 103~
BOJISIS pa3yinyaTh CHCTEMBI JIEBOW M NPABOM PYKH.

[TosTomy

JaBaiiTe oOpaiiaTh BHUIMaHHE HA TO, YTO MPU JBIKEHUH BPEMEHHON OCH, B CH-
CTEME IOJIOKUTEIbHBIX KOOpAUHAT, ocH X, Y, Z pacloi0KeHbl Ha HAIIPABJICHUU I10
YacOBOM CTpeEIKe, TOrJa Kak B CHCTEME OTPHUIIATEIbHBIX KOOPAUHAT, ocH —X , —Y, —Z
PAacIIONOXXeHbI IIPOTUB YAaCOBOM CTPENIKU

17. TlocTosiHHAs TOHKOH CTPYKTYPHI.

Ecnu «aBTOpUTETHBII» COBpeMEHHBIH (DU3UK IOIMBITACTCSl BBIPA3uTh (pusnve-
CKYIO BEIIMYUHY C MOMOIIbI0 cucteMbl eannun MKS (MeTp, kumorpaMm, cekyHnaa),
Hen30exxHO Oyzer ynotpebnenue cucrembl eauaunl MKSA (Mmerp, kuiorpamm, ce-
KyHaa, ammep). I[louemy Hem3b6exno? [loToMy YTO «aBTOPUTETHAs» COBpPEMEHHAs
¢U3MKa HE WMEET IIOCIENOBATEIbHYIO TEOPHI0 OTCTAMBAIOLIYIO C €AMHCTBEHHOM
TOYKH 3PEHUS U MacCy U SJIEKTPHUYECKUH 3apsAn B (OPMYIIEe «ITOCTOSHHOW TOHKOM

CTPYKTYpPBI»:

€
a=—
hc

SKCIEPUMEHTAIBHO BHIBEACHHON B «aBTOPUTETHOI» COBPEMEHHOM KBAaHTOBOU (hr3H-
ke. JlaBaiiTe OOBSICHUTH HOBYIO TEOPHIO, KOTOpPAsl yIaJlach MPEBBICUTH TaKHE Mpeje-
JIBl «3aKOHOM COXPAaHEHHUs] UMIYJIbCA BPAIIAIOIIEHCS CKOPOCTH» BBIBEACHHBIM OT
«aKCHOMa TUHAMHMYECKOIO B3auMOAEHCTBH HbIOTOHAY, T.€., OT «IIO[UIMHOTO TPETh-
ero 3akoHa Herorona» A.I1. CmupHOBa.
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Ha cerogns ckopocTs cBeTa B COIHEYHOM CUCTEME COCTABIISET C = 3x10%w/cexk
TOr/la KaKk CKOpOCTh CBETa BHayalle BOZHHMKHOBEHHS BCEJICHHOM cocraBisiia 137-C,
BO3BpaIlasch Ha OOpAaTHOM IYTH B MOBTOpeHHMH 137 pa3 (ppaKTaabHOrO 30JI0TOTO
ceyeHuns. 137 ectb oOpaTHasi MPOMOPLMS «IIOCTOSIHHAsI TOHKOM CTPYKTYph». B000-
1€, CIIM BUJIUM OT 3Be3/bI (T/I€ MOCTOSIHHASI TOHKOM CTPYKTYPHI €CTh N) POXKAECHHOM
B N-bIM pa3e (pakTaIbHOTO 30JI0TOr0 CEYCHUs BCEJICHHON, CKOPOCTh CBETa B IEPBO-
HayaJie BCEIEHHOM, T.€., B CAMOM BHEIITHEM Kpae BCENICHHOM, ecTh N-C .

INepBoHauanpHO (B Havaie BOSHUKHOBEHHS BCEJICHHOM) «3aKOH COXPAaHECHHS UM-
yJbCa YIIIOBOH CKOPOCTH

m-(nc—v)=M-(nc)

OTO0 ypaBHEHHE O MacChl U ONpPEJEIUT YBEIUUYEHUE U YMEHbIIIEHHE MacChl CBEp-
THIBAHHEM U BHIBEPTHIBAHHEM I(HPHOTO BOJIOKHA.

«3aKOH COXpaHEHHs UMITyJIbCca Bpallaroleiics CKOpoCTH» O CBEPTHIBAHUU U BbI-
BEPTHIBAHUHU TOJSAPHOTO 3(UPHOrO BOJIOKHA, T.€., IEKTPHUECKOro 3apsiaa (KJIoTo-
pBIH COBIIAZAET C 3aKOHOM YHHIOJISIpHON MHAYKIMU Dapanes), MOXKET BBIPA3UTHCA
KaK ypaBHEHUE

1

1
;(c—v)—g-c

e(c—-v)=e-c

KOTOpOE OINpPENEIUT YBENUYEHHE W YMEHBIIEHHE COOTBETCTBEHHO 3JIEKTPUUYECKOTO
3aps/a CBEpThIBAaHUEM U BhIBEpThIBaHHEM N-HOISPHOro 3(UPHOrO BOJIOKHA.
JlaBaliTe BBE€ZIEM B YpaBHEHHE [TOCTOSSIHHOW TOHKOM CTPYKTYPBI

eZ

o=—
hic

(dopMyIly TpUHIMIIA HEOUpeneJeHHOCTH ypaBHeHMs [diizeHOepra BpamieHHs 1-To
pasza

h=Ap-Ax
MOy IUM
e @
hc  (Ap-Ax)c

rae AP o3HavaeT UMITYJIbC

Ap =M -(nc)
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Paznenum snexktpudeckyto (GopMyly MaccoBOW (QOpMYJIOH, 4YTOOBI IONYYHTH
e-c

——, KOTOpas BbIPAKaCT MHTCHCUBHOCTDL JJICKTPHUYCCKOI'O 3apdaa BbI3BAHHYIO

M -(nc)

Bpalll€HUEM YaCTUIIbI.

(e-c)-e _ec e c e?

“{(M-nc)-A3-c? M e Ax-c2 nc (M-c?)-Ax

B ¢opmyne npeBpareHus MeXAy MacCoi U SHEPruel, onpeaensiercs KaKk
[3Hepewz] = [ pabomal]
E=M-c?=F-Ax

E& MOXHO BBIBECTH € IIOMOIIbIO (POPMYIIBI IOCTOSHHOM TOHKOH CTPYKTYPBHI

c e?

ga=—+r—
nc (F-AXx)-AXx

C nmpyroii croponsl, KynmoHOBckuil 3ak0H 0OpaTHBIX KBaJIpaToOB BBIPAXKAET LEH-
TPOCTPEMUTENBHYIO CUITy MEXIY JIEKTPOHAMH,

e’ e
r2 Ax
e’ =F-A®

Takum o6pazom

c  F-AX? 1

e (Fagax n

Jpyrumu clioBaMu, «IIOCTOSTHHASI TOHKOH CTPYKTYPbI» UMEET

o =—
n

00paTHyO BeIHYuHY N 0e3 (U3NUECKO eAWHUIIBI, 3TO 03HAYAET, YTO Takas 3Be3da

OblTa co3gaHa mpH N pase (GpakTaTbHOTO 30JI0TOTO CEUYEHHS MOCUUTAHHOM C MEpBO-

Havana BceneHHOH. [IpsMas CKOpOCTh Takoi 3BE3[bI MPOTHUB aOCONIOTHO CTaTHYE-

CKOT0 3(upa BCEIICHHOH €CTh

c

n

T. e. 1/n pa3 ckopocrtu cBeTa.
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B conneuHoit cucteme, npsiMasi CKOPOCTh COJHIIA MPOTHUB aOCONIOTHO CTaTHYe-
ckoro 3¢upa Becenennoit ectb 1/137 pa3 ckopocTu cBera, T. e. €/137.

«ABTOpUTETHAs» COBpeMeHHas (pru3nKa», KOTOpast HalllIa «ITOCTOSHHYIO TOHKOM
CTPYKTYpbI» 03 (QHU3MYEecCKOW eIUHHUIIBI, COBCEM HE CMOIIa OOBSCHHUTH €€ MpOouC-
XOXJICHHE.

18. Cucrema neMOHTHpPYIOIIAS U YHHYTOXKAIOWIasi B HU3KOW TeMIiepaType siaep-
HO€ TOIUIUBO YpaH U ILTYTOHUH

Korga ramMma-myd mpoxXoAuT M3 TSDKEJIOTO aTOMHOTO s1pa 4Yepe3 CKpYyYeHHOE
MarHuTHoe 1ose (B 3TOM cilydae, raMMa-liyd TOJIBKO ClIeTKa 3aJeHeT Kpail mpocadu-
BAIOIIErocsi MArHUTHOTO TIOJIST), 9TO BBI3BIBET «00pa3oBaHKE Mapy» 3JIEKTPOHA U I10-
3UTPOHAa B BaKyyMme, KOrJa MapajulelbHO COCPEJOTOYEHHBIN CHIIBHBIN JIyd CBeTa
MIPOHHUKAET CKBO3b JIEBO-CKPYYEHHOE CHUIBHOE MAarHUTHOE I0JI€, BBI3BAHHOE JJIEK-
TPUUYECKUM TOKOM TEKYIIUM B JIEBO-CKPYUCHHOM Te€JIMKOWHJE IMOI3al0IeM Ha JIBYX
JIEHTaxX MeOuyca MaTepualia 3acJIOHSIOIIEr0 MarHUTHOE T0JIe, 3aKUMAOIIHUX C IBYX
CTOPOH, TONOJIOIMYECKasi CBEPXIPOBOAALIAs LENb, CO3A0IIAsl HYJEBOE MAarHUTHOE
TMoJie, TPEBLICUT CKOPOCTh CBETA, W MOIIHBIA S-TIONSAPHBIA MAarHUTHBIA MOHOMOJb
OTPOMHOI OTpHUIIATENBHOI MacChl TEHEPUPOBAH B BaKyyMe.

Taxkoit 1yd Oyner MMeTh HEMHOI'O MPEBBIMIAIOIIYIO CBEPX-CBETOBYIO CKOPOCTh

(c'=c=0") 5T0 BBI30BET OrPOMHYIO OTPUIATEILHYIO MACCy, I0KA3aHHYIO «3aKO-
HOM COXPaHEHHs UMITYJIbca BPaLICHHs,

m-(c-v)=M-c

T.€., OTHOCUTEJILHON BEPCUU 3aKOHA JTUHAMHUYECKOr 0 B3auMmozaencTsus HeroTona.

Koria MOMIHbIH S-MONSpHBIA MarHUTHBIA MOHOIIONL OTPOMHON OTPHLIATEIHHOM
Macchl, MPUONU3UTCA K IPOTOHY W HEUTPOHY BHYTPH aTOMHOTI'O siApa, OH BO3OMeET S-
noJIsipHOe 3(UPHOE BOJIOKHO CBSI3BIBAIOIIEE BCE S-TIONISAPHBIE MarHUTHBIE MOHOIIOIH
BHYTPH INIPOTOHOB cocTosimX M3 N-S-N TOJSpHBIX MarHUTHBIX MOHONOJIEH U
HEHUTPOHOB cocTosmux u3 S-N-S MONSPHBIX MarHUTHBIX MOHOMOJEH. 3aTeM pa3Hu-
MET M MPUTAHET BCE S-TIONAPHBIC MAarHUTHBIE MOHOIIOIM BHYTPH IIPOTOHOB M
HEWTPOHOB, C JPYrod CTOPOHBI, TAKOH JIEBO-BUXPEBOM MOIIHBIA S-MOSIPHBII Mar-
HUTHBIH MOHONOJb OPOMHOM OTPHULIATEIBHONW Macchl YCKOPSIOIIUN CKOPOCTh Bpa-
IIEHUs TpaBO-BUXPeBOro N-TIOMSPHOr0 MAarHWUTHOTO MOHOIIONS, MOIIHO BBIBEPHET
Hymmadumupyer maccy N-TOMSpHOrO MarHUTHOTO MOHOMNOINS, W CIIEIOBATEIBHO
crpsixaeT N-momsapHOe S(QHUpHOE BOJIOKHO HAMOTaHHOE Ha TMOBEpXHOCTH N-
MOJISIPHOTO MarHuTHoro MoHomnoms. CompoBoxaaroniee 3PQPeKToM MarHUTHOTO
OXJIQKJICHUSI, MOIIHBIN S-TIONSAPHBI MAarHUTHBI MOHOIIONIb OIPOMHOM OTPHIIATENb-
HOHM Macchl, IEMOHTHPYET U COBCEM YHHUTO)XKAET B HU3KOW TeMIeparype HeHTpOHBI
1 JTaXe TIPOTOHBI SApa SAEPHOTO TOIUIMBA ypaHa M IUTyTOHHS.
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19. BesomacHas BBIpaOOTKAa 3JICKTPOIHEPTMH MATHUTHBIMH MOHOIOJISIMH, B
JATEHEHIIIEM, MTPEBBICUBIIAS ATOMHYIO BEIPAOOTKY 3JIEKTPOIHEPTHH.

Panee u3noxeHHas cucTeMa, EMOHTUPYIOIAS W YHUUTOXKAIOIIAs B HU3KOM
TeMIepaType AACpHOS TOIUIMBO ypaH WM INTYTOHUH S-MOMSAPHBIM MarHUTHBIM MOHO-
mojsieM. B Be3omacHoil BEIpaOOTKE 3IEKTPOIHEPTHH MAarHUTHBIMH MOHOITOJISIMH BJia-
JIU TIPEBBICUBIICH aTOMHYIO BBIPAOOTKY AJICKTPOIHEPTHH, HAJIO YCTAHOBHTH 000 Y-
JoBaHUe TeHepupyromee N-TONSIpHBIA MarHATHBI MOHOIIONL BBI3BAHHBIN Mapal-
JIETTbHO COCPEJIOTOYEHHBIM CUJIBHBIM JIy4EM CBETa MPOHMKHYBIIUM CKBO3b MPaBO-
CKpYYEHHOE CUJIbHOE MAarHUTHOE TOJIE.

Korna napannenbHO cocpenoTOYEHHBIN CHIIBHBIN JIyd CBETa MPOHUKHET CKBO3b
MPaBO-CKPYYEHHOE CUJIbHOE€ MArHUTHOE I0Jie, BBI3BAHHOE OJJIEKTPUYECKUM TOKOM
TEKYIIUM B INPaBO-CKPYUYECHHOM TEJIMKOMIC MON3aionieM Ha JBYX JICHTaX MeOuyca
MarepHalia 3aclIOHSIIOIIEr0 MAarHUTHOE ToJie, 3aKUMAIOIIUX C IByX CTOPOH, TOMOJO-
TMYECKYIO0 CBEPXIPOBOJAIIYIO L[EMb CO3JAIOIIYI0 HYJIEBOE€ MAarHUTHOE IIONE, TaKOM
.]'Iy‘-l HE MOXET HpeBbICI/ITb CKOpOCTb CB€Ta a 3aMCIJICH, U MHOI'OYHMCJICHHBIC N-
l'lOJ'IﬂpHLIC MArdiuTHbBIC MOHOIIOJIU B CyMMe OFpOMHOﬁ HOHO)KHTCHLHOﬁ MacCChbI T'€HE-
pHYpOBaHEI B BAKyyMe.

Pa3n1/1qu oT S-HOJ'IS[pHOFO MAargsuTHOIO MOHOIIOJNIA, OTACIIBHBIC N-HOHHprIe
MarHUTHbIE MOHOIOJIM B3aUMHO HE CBSI3aHBl S-MOJSAPHBIM A(HUPHBIM BOJIOKHOM, M
TaK YTO, AK€ €CIM NPHONMKeHHbIe N-TOJSpHbIE MAarHUTHBIE MOHOIIONIH IPaBO-
CKPYYCHHBIX BHXpPEH B3aWMHO YMEHBIIAT CKOPOCTh BPAIECHUS, YTO BBI3OBET BTATH-
Banue N-TOJsIPHOTO AI(PUPHOrO BOJIOKHA COCTABIISIOIIETO CBOK COOCTBEHHYIO TIOJIO-
KUTENBHYIO MacCy, B3UMHBIE IIEHTPOCTPEMHUTEIbHbIE CUIIBI HE BBI3BAHBI, 1 HA00OPOT
BBI3BaHbI MATHUTIbIE [IEHTPOOESIKHBIE CHIIbI U3-32 YMEHBIICHUSI IIIOCKOCTU KPY4EHHUs
B3aMMHO MPaBO-KPYTAIMIBIX MPaBO-CKPYUCHHBIX T'eNUKOMI0B. MHorouucneHusie N-
MOJISIPHBIE MAaTHUTHBIE MOHOIIONU B MECTE MapalljIeIbHO COCPEJOTOYCHHOTO CHIIHHO-
ro Jiy4a CBETa, IBUTHYT K S-TIOJMIIPHOMY MAarHUTHOMY MOHOIIOIO OTPOMHOI OTpHIIa-
TENBHOM MacChl B CKOPOCTH CBETA.

[ockonbky ckopocTh BpamieHns: N-TToJIsipHOT0 MarHUTHOTO MOHOIIONS B MEPBO-
Hayvaje poXKACHUS B MECTE IIPaBO-CKPYUCHHOM JICHTHI MeOMyca, paBHA HYIIO, TEMIIe-
paTypa KpaifHe HHM3Ka, OHa COXpaHEHa YCKOPEHHEM JBIKEHHUS CKOPOCTH CBeTa, U
MPUTATHBAHHUEM B OFPOMHBIN S-TIONISPHBIA MAarHUTHBIN MOHOIOND B KpaiHe HU3KOU
Temnepatype. IloaToMmy HEKaKas «TepMOsAEpHAs PeaKuysD HE IPOU30MIET.

[TockombKy MHOKECTBO TaKUX MOITHBIX «N-TIOISAPHBIX MATHUTOBY TIEPEIBUTACT-
cs B CKOPOCTH CBETa B MPOCTPAHCTBE, MOCTABUB JICKTPOIPOBOIHBINA TEITHUKON BO-
KpYT TyTH WX ABIKEHHSA, Oy/IeT BBI3BAaH THITEP-OTPOMHBIIN AJIEKTPHUSCKHIA TOK B Te-
JUKONJIE COTIIACHO C 3aKOHOM JJIeKTpoMarHuTHOH MHAyKiun dapames. DTOT 3iek-
TPUYECKUIA TOK HE BBI3BaH W3MEHEHHWEM MAaTHUTHOTO TIOJS, & BBI3BaH IOCTOSHHBIM
TOKOM MAarHUTHBIX MOHOMOJEW. Takas yCTaHOBKA, MPSIMO HCIONB3YIOMIAasi MarHUT-
HBIA TOK, C TOYKH 3peHHs 0€30MacHOCTH, MOABIISIONIE IPEB30HIET aTOMHYIO BBIpa-
OOTKY 3JIEKTPOIHEPTHH, KOTOpask MPEBPATUT aTOMHYIO 3HEPTHIO B 3JCKTPHUCCKYIO
SHEPTUI0 TEPMOIUHAMUIECKOTO MapoBoro ApuraTens 19-ro Beka.
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Econ NOJAPHBIC MAIrHUTHBIC MOHOITOJIN 3aITyIICHBI B MECTC MMPOU3XO0KICHU, 0e3
TOIr0, KaK OHM HC NPUTATHYTHI MMOJAPHBIM MAarouTHBIM MOHOIIOJIEM, CBOA CKOPOCTb
BpallleHUsI YCKOpeHa, OyayT HaMOTaHBI MOJISIPHBIMH 3(HUPHBIMH BOJIOKHAMH CYIIe-
CTBYIOIIMMH BE3C B IPOCTPAHCTBE, U MOJy4YaT CHIILHBIN 3HeKTpH‘IeCKHﬁ 3apsaa, Ko-
TOpLIﬁ BO3MOXKHO KpaﬁHe IMMOBBICUT TEMIIEPATYPY. TO, 4TO, XOTs TEMIICpAaTypa BHYT-
pu Aapa COCTABJIAIOMICTO MMOYTHU BCEC MACChl B (1)I/I3I/IHGCKOM MHpCE, KpaﬁHe HH3Ka, I10-
BEPXHOCTb MOJICKYJI, TOBECPXHOCTbL MATCPUAJIIBHBIX TEJI, U IMMPOCTPAHCTBO HAITOJIHCH-
HOE BO3JYXOM TEIUIBI, CIEAYeT U3 TOro, 4ro N-MoispHOe 3(PHUPHOE BOJIOKHO, T.€.,
HCTOK BJICKTPUYIECTBA, HAMATBIBACT IMOBEPXHOCTU BCEX AaTOMOB, MOJICKYJI, U MaTCPU-
aJIbHBIX TCJI, U HCBUJITUMO KpaﬁHe MAaJICHbKUEC MOJIAPHBIC MAarHUTHBIE MOHOITOJIH, T.€.,
TO3UTPOHBI, KPYKATCAd B MHOXKCCTBC B IIPOCTPAHCTBE.

20) O ¢usnueckoit unuctke paguoakTuBHOCTH CS, St IyTeM HOpMaJIbHOM Temile-
paTypHof/'I HZ[epHOﬁ CHUHTE3allun C TSHKEJIBIM BOJOPOAOM npez[nomeHHof/i SAIIOHCKUM
Mitsubishi Heavy Engineering.

Snonckast I'azera Hukken 9-ro ampens 2014-ro roma cooOmmna: «Texenbrit
WNrmxuHUpHT MHUIyOUIIM yYpequi TEeXHHUKY, KOTOpas MO3BOJUT M3MEHHTH aJcop-
6I/IpOBaHHbIM TSAXKEIIBIM BOJAOPOAOM BHJ aTOMHOI'O AApa, 0COOEHHO PaguOaKTUBHOI'O
A1lpa B HOPMAJIBHOHW TEMIIEPATYpE, UCIIONIb3Ysl HAHO-TEXHOJIOTHION.

IIpowe roBops, OCTaBUTh MUILEHHBIA MaTepUal MEXAY TOHKUMH IEpElOHKa-
MH, COCTAaBJICHHBIMH OKHMCJICHHBIMH KaJIbIIUEM H I1aJIaJIMM.

«ABTOpUTETHAsD» COBpeMeHHas ()U3nKa HE MOXKET OOBSACHUTH MOYEMY sIACPHBIN
CHUHTE3 MOXET IPOU30UTH U B 3TOM Cilydae, I04eMY IPU HOPMAJIbHOW TeMIepaType,
HO B Cly4ae A€PHOM CUHTE3bl MEXIY aTOMaMH TsDKEJIOro BOLOPOAA, IIOYEMY B I'd-
IIEp-BBICOKOW TEMIIEpATYypE.

Hama HOBast ¢m3uka ymeer peliaTh BCE JOKA3aTelIb,CTBOM MOAPOOHO MPEio-
JKeHHbIM B rnaBe Kacumupckoro s¢dexra, T.e., HAHO-TEXHOJIOTHsIMU. Benpb, rumnep-
BBICOKAsI TEMIIEPATYpa MPH SIAEPHOM CUHTE3E€ MEXKIY aTOMAMM TSKEIOro BOJOPOAA,
CJIE/IyeT U3 TOTO, YTO OHU PabOTAIOT HE B HAHO-TIPOCTpaHCTBe. Jaxke 4ToObI peBpa-
THATHb HAHO-TpaMM IE3UA U CTPOHIIMA B HE-PAJUOAKTUBHBIC aTOMBI, «aBTOPUTETHA)
coBpeMeHHas (pusnka TpedyeT HECKOIbKO COTEH YacOB, M HECKOIbKO MUJLTHOHOB JIET
9TOOBI IPEBPATUTH HECKOIBKO TOHH. Kpome Toro, Texanka MuiyOumm He mo3BOIUT
NIPEBPATUTh ypaH WU IUIYTOHUH, IOTOMY YTO OHA MOXET TOJIBKO IMOBBILIATH HOMEDP
aToMa, HO BCE€ AaTOMHBIC 3JICMECHTHI 0osee TSHKEIbIE YEM YpaH u IIJ'IYTOHI/Iﬁ paanoak-
THUBHBI.

AHATOJINN ITABJTOBUY CMHAPHOB JIEMCTBUTEJBHO BblJ1 CAMbBIA BEJIUKAN ®U-
3UK ! OH JEMCTBUTEJIBHO CO3J1AJI AHTU-3HTPOINIUMHY IO GU3UKY !

JUTEPATYPA

1. CmupHoB AIl.  «busuka Peampnoctu», B  «[IpuHimun  Ilopsiaka»,  cr.7-135;
MexayHapoanstit Kiyd Yuensix, Cankr-IlerepOypr, 3A0 «ITuK», 2002.

2. CmupHoB A.Il.  «Ipunuun  ITopsaka»;MexnyHapoanbiii  Kiyo  Vuenbix, CaHkr-
[etepOypr, 2002.
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3. CvupHoB A.Il. «Ot AToma no I'mnepdmsukny; Hayansie Utorn 1l TeicsueneTtns, B3rsin
n3 Poccrn; Mexxnynaponustit Kiy6o Yuensix, Cankr-IlerepOypr, 2001.



HOBBI MMOJIXO0/I K ATHTEPIIPETAIIMU ITIPUPO/IbI YPABHEHUSA
HABBE-CTOKCA 1 EE PEHIEHUIO

© Anmaes H.K.', 2014

OcHoBoOITONAraoMue Uaed MaTeMaTH4ecKod (DU3WKH, KOTOpbIe NMPUHUMAIOTCS 3a
OCHOBY IIpH HONBITKE pemnTh ypaBHeHHe HaBbe-CTokca, HUKaK HE MOTYT CUHUTAThCS
YIIOBJIETBOPUTEIBHBIMH, ITOCKOJIBKY OCHOBHBIE PE3YIIbTAaThl TEOPUN OECKOHEYHBIX MHO-
JKECTB W Teopn (QyHKIWH, pa3paboTaHHBIE KaK HETIOCPEJICTBEHHOE CIIEJICTBHE UIEH U
PE3yABTATHI 3TOr0 YIEHHS, TIPUBENN K HEMPEOIOIUMBIM TPYITHOCTSIM.

Pazymeercsi, mpu TakoM HOJIOKEHHH BOIIPOCA €CTh OCHOBAHHE IPEIIOIOKHUTE, YTO
TIPY TIOIIBITKE TTOMYYHTH pemeHus n3 ypaBHeHns HaBbe-CTokca Oonee merecooOpazHO
HHTEPIIPETHPOBATh €ro MPUPOIY HA OCHOBE HJIeH, pa3pabOTaHHBIX B 00JACTH TEOPETH-
4ecKkoil n sMnupudeckoit pusuku. C Ipyroif CTOpOHBI, aHAIM3 MTOKA3all, YTO pa3padoTKa
OCHOB TE€OPETUYECKOW M SMIHMPHUYECKOH (PH3MKHM BCe ellle MPOIODKAET OCTAaBaThCs HE
COBCEM Y/IOBJIETBOPHUTEIBHOM JUIsl TOTO, YTOOBI OCHOBOIIOATAOLIMMH UIEsIMHU, BEIPa0o-
TaHHBIMH B 3THX 00JIACTSIX, MOKHO OBIJIO OBl YBEPEHHO ITOJIB30BATHCS IS PELICHHS Ta-
KuX 331a4. Ha oCHOBE COBMECTHOr0 aHaJIM3a OCHOBOIIONATAIOIINE HIeH HaydHOH (HIIo-
codun Jlekapta u ypaBHeHHs co BpeMeH JlexapTa, HoydeHHbIe B OCHOBE MaTEeMaTHKH U
¢bu3nKy, ObUIa 3aBeplIeHa NPUHLIUITHAIBHAS YacTh Pa3paOdOTKH OCHOB TEOPETHYECKOH 1
IMIHUpUYecKoi ¢pu3nku. TOIBKO HOTOM HOBBIE H/ICH, BBIPAOOTAHHBIE HA 3TOM ITyTH, ObI-
JIM TIPUHATBHL 32 OCHOBY UIS MHTEPIIPETalluM IpUPOABl ypaBHeHui Oiinepa u Hasbe-
CroKca, KaKk ypaBHCHUH MMEIOLIMX CMBICI PELIeHNs, MOyYeHHbIe U3 ypaBHeHui Hplo-
TOHA C TOYHOCTBIO NpHCYyIIel anreOpanyeckoit ¢usuke. [Ipupony xe popmynsr Xare-
Ha-[lya3eiins, Ui KOTOpOro yraercs MOMyYuTh A0Ka3aTelbCTBO HA OCHOBE ypaBHEHUH
HaBbe-Crokca, ynanock HHTEPIPETUPOBATh KAK PELICHUS, IOIY4EHHBIE C TOYHOCTHIO
npucyiied apugmerndeckoir Gpusrke. HoBble pelieHus, HA OCHOBE KOTOPBIX YIajoCh
MOHATH MPUPOJY HPOLECCOB, NPOTEKAIONIMX B TYPOYICHTHOM PEXUME TeKy4eCTH, yia-
JIOCh MONY4uTh 0000mEeHneM (Gopmynel XareHa-Ilyaseitnss, npu 3TOM HHTEPIPETHPYS
MPUPOY KOHCTAHT BA3KOCTH Ha 0a3e BO3MOXHOCTEH HOBBIX PEILEHUH, OTY4EHHBIX U3
OCHOBHBIX YPaBHEHHUH cTaTUCTHYECKOW MexaHuku ['nb0ca.

1. O coBpeMeHHOM COCTOSIHUHM TeOpeTHMYeCKOil W 3MIMPHYECKOi TMIpoau-
HAMHUKH M 00 UX TpyAHocTAX. Kak M3BECTHO, IOCIE TOTO Kak OBUIO MOIYYEHO
ypaBHeHue HproToHa
av

F :ma 1)

]

naee OBIIO TIOYYeHO ypaBHEHHE Diinepa Ui NIealbHON JKAAKOCTH

Y Anmae¢ Hamas Kapabanaesuu. Mexynaponusiii Kazaxcko-Typenknii YHHBEPCHTET HM.
A SlccaBu, Kazaxcran, [lIsimkent. Email: namaz_42@mail.ru
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N, vyt
E+(VV)V— pr @

" YpaBHCHUEC HaBLe-CTOKca, JJIA HePII[eaJ'IBHOﬁ KUIKOCTH

@+(\7V)\7 = 1 Vp +nAv (©)]
ot P

rze: p — IIOTHOCTh, p — JaBJeHHe, — BEKTOp cKopocTH, V — onepatop Habma, 7 —
KUHETHUYeCKasi BA3KOCTh, A — onepatop Jlarmaca.

ITocne Toro kak Ha OCHOBE aHAJIM3a OMBITHBIX NAaHHBIX XarcHoMm u [lyaseiinem
OBUIO MOJTYYEHO COOTHOIICHHE BH/Ia

~R*
==—(p, — 4
Q 81e (PL—P2) 4
rae: Q — pacxoj sHepru, Ll nepenaj AaBieHusi, R — paguyc TpyOsI;
e

OBUIO ITOKA3aHO, YTO Ha OCHOBE ypaBHeHUs (3) yaaeTcs MOJy4HTh aHAJIMTHYECKUE
pelIeHns, Ha OCHOBE KOTOPBIX, B CBOIO OYepellb, MOXKHO MOJIYYUTh J0Ka3aTENbCTBO
cooTHomeHus (4).
A0 OO1IEen3BECTHO U O TOM, YTO Ha OC-
HOBE TaKMX pEIICHUH ynaercsd oObsc-
HHUTh TPHUPOAY JIAMHHAPHOIO PEKHMA
Tekydectu (puc. 1), KOTOpOMYy COOTBET-
CTBYeT 3aBUCHUMOCTb, OIperaenseMas
uaTepBasioM (1-2). OmHako He ymaercs
OOBSICHUTh TIPHPOAY SBICHUSA TYypOy-
JIEHTHOTO peXuMa (MHTEepBai 3-4).
BbUI0 IpeanpuHATO HEMAlo IOIbI-
R TOK, YTOOBI U3 ypaBHEHUS (3) MOTYyIUTH
> Ap aHAJINTHYECKUE pelleHns, Ha 0a3e BO3-
Puc. 1 MOXXHOCTH KOTOPBIX MOXXHO OBLIO OBI
HOHATH TPHPOLY TYPOYJICHTHOTO PEXH-
Ma TekydecTd. OIHAKO BCE 9TH MOMNBITKK He MpHBENH K 1end. [lostomy, npu Takom
MIOJIOXKEHUH BOIIPOCA, Ha HAIl B3IJIST, HMEST CMBICH pa3paboTaTh COBEPIICHHO HO-
BBIM NIOJXOJ K PELICHUIO 3TOM 3a7a4u, CyTh KOTOPOHM 3aKIIIOUAETCS B CAEAYIOLIEM.
Kax m3BecTHO, TOBOpSI 0 B3auMOCBsI3H ypaBHeHHs HrproroHa (1) u ypaBHEHHS
Diinepa (2), a Takke ypasHenus Hasre-Ctokca (3), cumraercs [1], uto ypaBHEHwUs
(2) u (3) momydeHs! kak Hekui aHayor ypaBHeHus (1). S cumraro, 4To Takoro poxa
TIOHMMaHHe PUPOIBI B3aUMOCBs3H ypaBHeHuH (1), (2), (3) He gocTaTouHO AT TOTO,
YTOOBI MOHATH MX HCTHHHYIO IPUpOIy. MBI IpeninonaraeM, YTo IMEET CMBICI MOIbI-
TaThCs JIOKa3aTh, 4TO ypaBHeHHs (2) u (3) ABIAIOTCS ypaBHEHUSAMH, HUMEIOIIHMU
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CMBICIT pEIeHHH, MOJYYEHHBIX U3 peuieHus ypaBHeHus (1) amst ciydast qBIDKEHUS
MHOXKECTBA YaCTHIL IIOJ] IECTBHEM BHELIHEH CHIBl VP B MEPBOM Clydae, a TaKkKe

CHIIBI Vp U CHJIBI COTIPOTHUBIIEHHS 77AV BO BTOPOM CITydae.

Ha nam B3rsin uist Toro, 4ToObl 1yMaTh B TAKOM acIieKTe, HEKOTOPHIM OCHOBa-
HHEM MOXET CIY)KHTh TO, YTO COOTHolIeHne Xarena u [lyaseiins (4) B cBoe BpeMs
OBUTH TIOJTyYEHO Ha OCHOBE aHallM3a OIBITHBIX AaHHBIX. IMEHHO MOATOMY 3TO COOT-
HOIIEHHE MMEET CMBICI PEIICHHMs], ITOJYYEHHOTO ISl B3aMMOCBSI3M HaOJIIOaeMbIX,
T.€. UI3MEPSIEMBIX BEJIIMYMH C TOYHOCTBIO SMIHpHYecKoil ¢pu3uku. [losTomy ypaBHe-
HUsE MaTeMaTrdeckod Guszuku (2) u (3), Ha OCHOBE KOTOPBIX MOKHO TTOJYy4YHTh JIOKa-
3aTeNIbCTBO COOTHOIIEHUS (4), TaKKe NOJKHBI IMETh CMBICI PEIIeHHUs, B CBOIO OYe-
pelb, MoaydeHHBIX 13 ypaBHeHust HptoToHa (1). ['oBOpst pyruMu ciioBaMu, MbI CUH-
TaeM, YTO J0 CHX MOp HE MOJy4YeH YIOBJIETBOPHUTEIBHBIA OTBET Ha BOMPOC CIIENYIO-
IIETO COACPKAHUS:

KaKHe pe3yJIbTaThl cjefyeT NMPUHATH 32 pelleHue, MoJIy4YeHHoe
U3 ypaBHeHus (1) s cirydasi, KOrjla OHO MPHHSITO 32 OCHOBY €
1eJBLI0 ONMUCAHNUS MPO00JIeM MHOTHX YacTHI?

®)

INonaraem, uro ecnu OyaeT MOMy4eH NPABWIBHBIA OTBET HA TOT BOIPOC, TO HA
OCHOBE HOBBIX MJCH M PE3yabTaTOB, K KOTOPBIM MPHUIILUIM HA 3TOM ITyTH, MOXHO IIpa-
BWJIBHO TOHATh WCTHHHYIO Npupoay ypaBHeHui (2) u (3). Ha mam B3, TeM ca-
MBIM MOSBIISIETCS BO3MOXHOCTH Oosiee IIyOOKO MOHSATh MPUPOAY PELICHUS, MOTy-
YEHHOro 13 ypaBHeHus (3) asst 000CHOBaHUsI COOTHOIICHUS (4).

Ectb Bce ocHOBaHUA MPENIONOKUTD, YTO BCE STH HOBBIE HAEH H PE3YNIBTAThI OT-
KPBIBAIOT MyTh JUIS IIOJTYYESHHUsI CTPOTUX PELICHHH, Ha OCHOBE KOTOPBIX MOYKHO OyzeT
MOHATH NPUPORY TYPOYIEHTHOTO PEKUMA TEKYIECTH.

2. O ToM, KaK, aHAJTU3UPYS OCHOBHBIE Pe3yJbTAThI, OJy4YeHHbIEe HA OCHOBE
MaTeMaTH4ecKoil PU3MKH, MbI MONBITATUCH MOJIYYHTH OTBET Ha Bompoc (5) u o
TOM, MOYEeMYy He YIajJoch A0OUTbcs ITOi Leau. 31ech TOBOps 00 OCHOBHBIX pe-
3yJbTaTax, IMOJYYSHHBIX Ha OCHOBE MameMamuyeckol (usuxu, Mbl IMEEM B BHIY
YpaBHEHUS

ou  , 0l

gu_g29U_g

ot ox? (6)
2

gt—;j —a’Au=0 7
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U, 8%

Z_atto =0

ot ox? (8)
%%-#Auzo 9)

" pCIICHUA BHUa

& . NrXx
a) u(x,t) = Z‘an(t)sm )

6) b, +wrq =0, 6

nra
8) W, =—mo,

NIOJTyYEeHHBIE KaK pelIeHus ypaBHeHHUs (6) U BBIPOKEHUS BUIA

u=ugsin(ot—g)sinK, -x-sinK, -y-sinK, -z,
rae K,L =nC, KyL:nm, K,L=7n,

npudeM (,M,N — J1r00BIe [ENbIE YKCTa, a W CBSI3aHO

cK,, Ky, K, cooTHOLICHHIMH @)
.
Ki+Kj+KZ-—=0
C

nim

T
0=y 5, =CK; +KI+KZ =c=A(? +m? +n?,
Yy ’ L

MIOyYCHHBIE KaK YacTHOE pelleHne ais ypaBHeHus (7), AN caydas, KOTAa B Kade-
CTBE I'PaHWYHOIO ycinoBusA £,m,n 6but0 BeIOpaHo U =0 Ha rpaHuiax Kyba c pedbpom
L , ¥ BeIpaykeHUE BUA

(=1

D wysin(ot - @)sinK, - x-sinK, -y-sinK, -z, (7
1 n=1

M

3
||

MIOYYIEeHO Kak olIree pemienne ypaBHeHUs (7), B CBOIO O4Yepe/ib, HAIIMCAHHOE B BUEC
cyMMblI peliennit Buaa (6',a) co BceMr BO3MOXXHBIMH 3HAYCHUSIMU , T YHEPIHS MO-
XKeT OBITh NMPEACTaBICHA KaK CyMMa SHEPTUH a0CTPAKTHBIX OCHHIIISITOPOB:

q[mn+w62mn'QCmn:01 (7’”)
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a 4UCJIO Yy3JIOB Ky6PI‘IeCKOI>i PCUICTKH, Haxozmmef/'lc;{ B OI[HOﬁ OKTAaHTC BHYTpU C(i)e-
PBbI, OIPCACTACTCA BhIPAKCHUEM

Y

27%ad

dN () = dw, (7"")

/1€ YUCII0 aOCTPAKTHEIX OCIWJUISTOPOB, MMEIOIINX YaCTOThI, HAXOAATCS B HHTEpBAJIe
oT @10 @+ dw, a Takke penieHus Buaa

nzzzzazt

= . X 2
u(x,t) = sin—e |
(x.1) nZ:;(pn i ,
( ®)
@ :Ej‘q)(x)sinmdx
fo (

NOJTy4eHHBIE KaK pelleHue sl ypaBHeHus Buja (8), u BhIpaKeHHs BUIa

2
U (X, Y, Z,8) = @ At sin K - x-sin Ky y-sinK,-z;

(CRCRG
A = L L L)’
kz mr nz

e ST ST

KOTOpbIE OBUTH ITOTYYCHBI KaK YacTHOE pelieHue 1ist ypapaerus (9) u

£ 2.2 (k2 m? n2 kzx . mry nzz
u(x,y,zt)y= > e " | —+—+— | t-sin—=-sin—=>-——,(9")
( y ) W Akmn [ L2 L2 L L L

rae

L L L
o z%jdgjdgjf(g,;,q)sink%g-sm—g sm—dn,
0 0 0

KOTOpbIe ObUTH MONyYeHbI Kak obliee peiieHue s ypaBHenus (9) ¢ ydetoMm ycio-
BHIA:

0<x<L,0<y<lL, O<z<L;
U| y=0 :u|z:1 =O’ (9’”)
ul_o=f(xy,2), 0<x<( 0<y<L, 0<z<L

x=0 =u|x:6 =U| =u|z:0
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EcTb Bce 0cHOBaHUS TPEAIIONIOKUTH, YTO B CBOE BpeMs ypaBHeHuUs (6), (7) u (8),
(9), a Takke Bce pEIICHUS ITHX YPaBHEHHH, OBUTH MOMYYCHBI MaTEMATUKAMH C Lie-
b0, YTOOBI MTYOOKO MOHSATH IPHPOLY:

o) K0J1e0aTebHBIX ¥ BOJTHOBBIX MPOLIECCOB;

[3) TeruoBbIX 1 AU (dy3NOHHBIX TPOLIECCOB.

OnHako, Kak M3BECTHO, Ha OocHOBe pemienuii Buma (6'), (7)-(7"") u (8'), (9)-
(9""), momyueHHbIX U3 ypaBHeHul (6), (7) u (8), (9), 1OOUTHCS ATOM 1IENH HE YAAIOCh.
[puueM, CIy4HIOCH TaK, YTO, HECMOTPS Ha TO, YTO 3TH PEIICHHs U3 ypaBHeHHH (6),
(7) u (8), (9) ObLIM MOTYYEHBI KaK aHATUTHYCCKHE, OJHAKO MX MPHIOKCHHS K OITH-
CaHUIO TPUPOTHBIX MPOIIECCOB HE MPUBEIH K PEIICHHUIO 3a/1a4 TUna o u 3. Pazyme-
eTCsl, TIPU TAKOM IOJIOKEHUH BOMPOCA, MPUYUHA TOr0, MOYEMY HA OCHOBE ITHUX pe-
LIEHUH HE YJaloCh OOBSCHUTH TPHPOIY KO1e0amenbHO-ONHOBbIX U MENIO0BbIX,
ouggy3zuonnvix npoyeccog, MOXKeET ObITh oiHAa. Tak MOXET ObITh TOJNBLKO B Cllydae,
KOT/Ia IpHU TOJY4YEeHUH MCXOAHBIX ypaBHeHHH (6), (7) u (8), (9) Obutn nOmMyIIEeHHI
KaKHe-TO ONIMOKH, HAMPUMEDP OOYCITOBIEHHBIC H3-3a HE COBCEM MPABHIBHOTO yUeTa
0COOEHHOCTEW (PH3UKU TIPOLIECCOB.

B cBOe BpeMsi MaTEMAaTHKH, XOTSI CO3HABAIIH, YTO Ha 0a3e BO3MOKHOCTEH pelie-
auit (6"), (7'),(7") u (8'), (9'), (9”) He ymaBanoch rIyOOKO MOHATH MPUPOIY SBICHHUM
TUIA O U 3, OZIHAKO OHHM HE OCO3HABAJIM, YTO 1IN He JocTHrHyTa. Haobopot, oHu 3a
WCTHHY NPUHSLTH Kak ypaBuenust (6), (7) u (8), (9), Tak u ux penrenns (6), (7'),(7") n
(89, (9", (9”), momyuennsie Ha ux ocHoBe. C IPyroit CTOPOHBI, OOIIEH3BECTEH (haKT
U O TOM, YTO Ha 3TOM IYTH, TA€ TAKUE PE3YIbTAThl ObUIM MPHUHSITHI 32 MCTHUHY, I10-
SIBUJIUCh OIPOMHBIE TPYAHOCTH, HAIIPUMED, MPUCYIIUE PE3yJbTaTaM, MOJTY4YCHHBIM B
TaKUX OOJIACTSX, KaK meopus (QyHKyuu W meopus OeCKOHEYHbIX aOCMPAKMHbIX
mHooicecms. TloaToMy, nMest B BUILy BCE ATO, Ha HAIl B3IJISL]], €CTh OCHOBAHHE MPE/-
MIOJIOXKHUTh, YTO NPHU Mody4eHHn ypaBHenui (6), (7) u (8), (9) neficTBuTensHO ObUIH
JIOMYILEHbI KaKHe-TO OMIMOKH, a TAK)KE O TOM, YTO MBI BCE €Il HE COBCEM IPABHIIb-
HO IIOHUMA€EM IPUPOAY ITUX YPABHEHUH U UX PELLICHUM.

Ham kaxcercs, 4TO Mpu TaKOM MOJOKEHHH BOIPOCA, KOTrJla HA OCHOBE aHAJIN3a
OCHOBHBIX ypaBHeHHI MaTematudeckont pmsuxu (6), (7) u (8), (9) u ux pemienuii, He
yIaercsi MPUNTH K TOHUMAHHUIO MPUPOIBI KOICOAMENbHO-60IHOGLIX U MENJIOGbIX,
QUG Gy3u0oHHBIX NPOYECCO8, MOKHO CMEIIO CENATh BBIBOJ, YTO BCE 3TH PE3YJIbTATHI
HE SIBJISIFOTCS JIOCTATOYHBIMU JIJISl TOT'O, YTOOBI HA OCHOBE UX aHAJINM3a MOIYIHTh Tpa-
BHWJIBHEIN OTBET Ha BOIPOC (5).

3. O Tom, KaK aHAJIM3UPYS UIeH U YPaBHeHUsi, pa3padaTbiBaeMble B 00/1a-
CTH TeOPeTUYeCKOl M IMIUPHYECKON (PU3UKH, MbI NBITAIUCH NOJYYUTh OTBET
Ha Bomnpoc (5) u 0 ToM, MoYeMy He yIAJ0Ch JOOMTHCA ITOI Heau. Mb1, roBopst 00
OCHOBHBIX YPaBHEHHSX Meopemuyeckoli (pu3uxu, B OCHOBHOM MMEEM B BHJY ypaB-
Henue quHamuku HeroToHa (1) ¥ ypaBHeHUe qUHAMUKY | aMUITBTOHA
oH . oH

== Phi=—F7— (10)
o og

di
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a TaKKe OCHOBHBIE YpaBHEHUs Teopun [ ammibToHa-Akoou-peauarepa

ot

0S
H i~ :El
(q' 6q]

87°m
hz

§+H£Qi,§,tj=0,
aq

Ay +

(E-V)y =0,

1 OCHOBHBIC YpaBHCHUA CTaTHCTHYECKOM MexaHuku ['udoca

op
a) 5—[Hp]—0,
6) [Hp]=0,
F -
kT

6) p; =exp

2) Pin =EXP KT

cD+/,ln_8i

(1)

(12)

rae: H — raMuinbTOHSH, S — JeHCTBUE, | — BOMHOBas GyHKUMS, V — MOTCHIHAIbHAS
SHEprHs, P — INIOTHOCTh BeposTHOCTH ['1b0ca.

I'oBops ke 00 OCHOBHBIX YPaBHEHHSX IMAUPUYECKOU PU3UKU, MBI IMEEM B BUIY

-
VZE—%%=O,
c” ot
- 1 0%°H
VZH-="—=0,
c? at?

1 pECIICHU BUAA

OCHOBHbIE YPaBHEHUsI MIEKTPOJUMHAMUKN MakcBeria

. 2
Uemn + @O mnle mn = 0,

2
oV

N(®) =——,

(@) 3r2c?

Ex = A cos(at —p)cos K, x-sinK, y-sinK,z,
E, = A, cos(at —p)sinK,x-cosK, y-sinK,z,
E, = A, cos(at —p)sin K, x-sin K, y-cosK,z,
Hy = By sin(ot —g)sin K, x-cosK, y-cosK,z,
H, =B, sin(at —p)cos K, x-sinK, y-cosK,z,
H, =B, sin(wt —p)cosK,x-cosK, y-sinK,z,

(13)

(14)
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KOTOpBIE MOJIYYEHbI U3 3TUX YPABHEHHI.
HNmeeMm B Buy emie BonHoBoe ypaBHeHue Llpeaunrepa

2

Ay +FM E vy =0, (15)

h2

KOTOpoe OBLJIO MOIYYeHO BHaYajle B 00IACTH AIMIMPUIECKON (DU3HUKH C IIEIBIO MMOJTY-
YeHHsI I0Ka3aTeIbCTBa COOTHOIIEHH bopa

E. = _Wn_g (16)
u ae bpoitnsa

271 =n. a7
VmeeM B BuAy €l1le OCHOBHbIE YPaBHEHHS TEXHHYECKOM TepMOIUHAMUKH

dU =TdS - PdV,

dH =TdS -VdP,

dF =-SdT —PdV, (18)

dG =-SdT —VdP,

P=P, T=T,

U XUMHAYECKOMN TEPMOANHAMHUKN

dU =TdS - PdV + " udn;,
dH =TdS —VdP + > udn;,
dF =-SdT —PdV + ) sdn;, (19)
dG =—SdT —VdP + ) sdn;,
P=P, T=T, u=u,

a TaKKe COOTHOIICHUS IOMydeHHbIe B 001acTH CTaTHCTUKU MakcBemna-bonsimana
BUIA

_g.
n= Aexp T (20)

S =kInW +const,

1 NOJTYYCHHBIC B 00J1aCTH KBAaHTOBOM TCOpUN IInanka
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a) S=kinw,
5) :(N+P—1)!,
(N=-D)'P!
8) E = pe, (21)
2) E=Nu,
o) i-—b
expi—l
KT

U ellle COOTHOIICHUS BUAA IIUPOKO HCIOIb3yeMble B 00JACTH (hU3UUECKON XUMHUU
BUA

a) K :il

Np-Npg (22)
PN

1+bny,

B otux Belpaxenusx: E u H — HalpsHpKEHHOCTD 3JIEKTPUYECKOTO U MAarHUTHOIO
nonei, y — BonHoBas QyHKuUA, U — BHYTpeHHs dHeprus cuctemsl, N — sHTabIINS,
F — cBoOoanast sHeprusi, G — TepMOAMHAMUYECKHI NOTEHIMAN, S — 3HTpoIus, P —
nasieHue, V — oobeM, T — TemIiepatypa, 4 — XMMHYECKHH NOTEHIUAN, 6 — CTeleHb
3anoHeHus, b — agcopOunoHHas KoHcTaHTa, K — KOHCTAaHTa PaBHOBECHS, Na, Ng —
KOHIEHTpaLys yacTul] Tuna 4 u B, Nyp — KOHIEHTpAIMsI KOMIUlekca AB, p, — mioT-
HOCTb U3JIY4EHUS, V, @— 4acToTa, U — CPEeIHsAs SHEPIUs OCLUIIIATOpA.

EcTb Bce OCHOBaHUS MPEAIIONOKHUTH, YTO (PU3NKAMHU TaKXKe, KaK M MaTeMaTHKa-
MH IIpH TOJNy4eHHH OCHOBHBIX YPaBHCHHH MaTeMaTHYeCKOH (U3UKH OCHOBHBIE
ypaBHeHus Teoperndeckon ¢usuku (11), (12) U OCHOBHBIE ypaBHEHHsS SMIHpHYE-
ckoit ¢puzuku (13)-(17) u (18)-(22) ObutH monmy4eHs! st 6oee r1y00KO MOHUMAHHS
(bU3UYeCKOi TPUPOABI O.) KOACOAMENbHbIX U BOIHOBbIX NPOYECCO8 W TPHPOIBL [3)
Mennosvix U OUG@Y3UOHHBIX HPOYECCO8.

Eme ects 0CHOBaHMS NPEIIONIOXHUTE, YTO UM YAAJIOCh ObI TOOWUTHCS LIENH, €CIT
061 UM Ha ocHOBe ypaBHeHHH (11) u (12) ynanoce OBl TOMTYYUTH PEIICHUS, KOTOPhEIE
MOryT OBITH MPHUHATHI 3a MOKazarenbcTBO ypaBHeHui (13)-(17) u (18)-(22), momy-
YeHHBIX B oOnacTu smrmmpudeckoi pmuku. OMHAKO, KaK W3BECTHO, B CBOE BpEMS
¢u3KMKaM He yHanoch B MOJHOM O0BeMe 3aBEpIIHMTH TaKyl mporpammy. s Toro
9TOOBI OCO3HATH, UTO ATO JICHCTBUTEIFHO TaK, HEOOXOAUMO 0OpaTUTCSI K CTPYKTYP-
HOI OCOOEHHOCTH CIEAYIONIEH CXEMBI:



66 Anmaes H.K.
Texnuueckasn Xumuueckasn Xumuueckoe
mepMoOuHamMuKa mepMoOuHamMuKa pasHosecue
dU = TdS — PdV, dU =TdS - PdV + " udn;,
dH =TdS —VdP, dH =TdS —VdP+Zydni, K :ni,
n,n
dF =-SdT —PdV, (18) | dF =—SdT —PdV + > wdn;,  (19) k/:n (22
_ A
dG =-SdT —-VdP, dG = -SdT ~VdP + Y dn;, ~1rbn,
P:P, TZT, P:Pr’ T:T’, ,u:,u’y
F—¢ D+ un—g;
pi=exp— ot (128) | g =exp—i (12n| 2 (@3
de=-0di7 - Aday, 1) dz =—0dH - ) Ada, + > udd, 2%
_ _ _ ? (26
dy =-7d6- ) Aday, d = Hdo - > Ada, +_ udd (26)

Xortst 'nb6cy Ha ocHOBe mpuiiokeHUs1 Bo3MoxkHocTed (12,8), (12,r), nomy4eH-
HBIX UM B OOJIACTU CTAaTUCTUYECKOW MEXaHUKH, YAaJoCh MOJYYUTh pelueHus (24) u
(25), KoTOpBIE MOT'YT OBITH MPHHSITHI 32 JOKA3aTENbCTBO COOTBETCTBYIOIINX YpaBHE-
HUiA, paHee MOIYYEHHBIX B 00JACTH TEXHUYECKOH M XMMHUUYECKOH TePMOJUHAMHKH,
OJHAKO €ro MporpaMMa OcTajlaCh HE COBCEM 3aBEPILCHHOM, B TOM CMBICIE, YTO Ha
OCHOBE OCHOBHBIX YPaBHEHUI CTaTHCTHUYECKOM MEXAHUKH MM HE YAAJIOCh MOIY4YUTh
PpeLIeHUs], KOTOpbIE CIYXWIN Obl JOKAa3aTeIhCTBOM BhIpaxkeHuit (22,a) u (22,0). Kak
H3BECTHO, JI0 CUX IOp OTCYTCTBYET IOJIHAs SICHOCTh BO BCEX 3a/layaXx, MPU PEIIeHUU
KOTOPBIX HCIONB3yIoTCs BeIpaxkeHus (20), (21), (22). Ecte ocHOBaHUS mpenmoino-
KHTh, YTO MPUYUHOM 3TOMY SIBIISIETCS TO, YTO HA OCHOBE OCHOBHBIX YpaBHEHHUH cTa-
TUCTUUYECKON MexaHuku ['ub0ca (12) Bee elie He MOTy4eHO CTPOroe JI0Ka3aTellbCTBO
BeIpaxkeHusM (20), (21), (22). UMeHHO T0ATOMY MOXHO CMEJIO YTBEpXKAATh TO, YTO
mpobieMa BBLICHEHUS UCTUHHON TPUPOMABI Meniosvix u OUp@y3uoHHbIX npoyeccos
MIPOJOIKAET OCTABATHCS HE 3aBEPILICHHOM.

Kak 65110 ykazano Beimie, B cBoe Bpems Ulpeaunrep ypaBHenue (15) BHagane
oy4wiI, paboTtast B 00JIACTH IMIUPHUIECKON (PH3HKH, a UMEHHO C IENBbI0 PACKPHITh
¢usnueckuii cmbicn cooTHomenus: bopa (16) u ae bpoiins (17). 3arem B pamkax
BO3MOXKHOCTH HJI€H, MPUCYIINX ONTHKO-MEXaHWYECKOW aHaJOTMHM MOKa3ajd, dYTo
ypaBHeHHe (15) MOXeT OBITh MPUHATO KaK CICICTBHEC OCHOBHBIX YPaBHEHUH TEOPHH
lamunprona-SAxobu (11,a) u (11,0), moxydeHHBIX UM U3 OCHOBHOTO ypaBHeHU [ a-
MmIbTOHA B quHAMuKe (10).

Wwmest B Buny otu haktel, B paborax [2-3] MBI HOMBITANICE HHTEPIPETHPOBATH
npupony ypasaenuit (11,a,0,B) kak ypaBHEHHMH, UMEIOIINX CMBICI PEIICHUH, MOIY-
YEeHHBIX U3 pemeHus ypaBHeHHs (10) 1 MHOTHX HMOAYMHEHHBIX CBSA3SIM BHEITHEH
CHJIBI, T/I€ B POJIM TAKOH CHJIBI BHICTYIIAET COOTHOLICHUE BHAA
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V=——o.... 27)

INpomomxkas npecinenoBaTh Takylo Ielb, Mbl OOpaTWIN BHUMaHUE Ha CIEAYIO-
i dakr. Xotst u3 ypasHenus llpeannrepa npu yuere ¢popmyinst Buaa (27) Obuto
MIOTYYE€HO MHOXKECTBO PE3YJbTATOB, KOTOpPHIE TPHBEIH K (OPMHpOBaHUIO HIEH U
PE3yIbTaTOB COBPEMEHHON TEOpUM CTPOEHHs BEIEeCTBA, OJHAKO pa3paboTka Bcex
9THX PE3YJIbTaTOB TaK W HE OBUIO 3aBepIlIeHa B IOJHOM OOBEME B TOM CMBICIIE, YTO
JI0 CUX TIOp MBI SICHO HE TIOHMMaeM HCTHHHOW Ipuponp! ypaBHenuii (11,a,0,8). Ilo-
ITOMY HE MOXKEM C YBEPEHHOCTBIO yTBEPKAaTh, YTO Ha 0a3e BO3MOXKHOCTH Pe3yilb-
TaTOB, TOJYYEHHBIX HA 3TOM IIYTH, IpOOJieMa BBISICHEHUS] UCTUHHOM npupoobi Koje-
OamenbHbIX U 80THOBLIX NPOYECCO8 PEIIEHa MOTHOCTBIO.

Taxum oOpa3om, Oeps 3a OCHOBY BCE BBIIICU3JI0KEHHOE, UMEEM BO3MOXHOCTb
yTBEPXKIaTh, YTO pa3pabOTKa OCHOB TEOPETHYECKOW M SMIUPHUYECKOH (QU3MKH BCe
ele MpoJoJDKAeT OCTaBaThCs B TAKOM COCTOSIHUM, KOI/Ia Ha OCHOBE UJIIeH U pe3yib-
TaTOB, MOJYYCHHBIX B OTHX OOJNACTSX, HE BBISCHEHa MCTUHHAS MPUPOJA O) Koieba-
MENbHBIX U 60IHOBBIX NPOYECcos W IpUpoaa fB) mennosvix u Oup@y3uonnvix npoyec-
co6. T103TOMY, Ha Halll B3MJIS/L, BCE 3TH PE3YNIbTAThl HE MOTYT CIIY)KHUTh OCHOBOH JIJIsi
MOTyYEeHHUs IPAaBUIBHOTO OTBETAa Ha BOMPOC (5).

4. O ToM, KaK NPU COBMECTHOM aHAJIH3€ OCHOBONOJIATAIOIMX Hel U ypaB-
HeHUH ¢puiaocoduu, MaTeMaTHKH, QU3NKH YIAJ0Ch NOJYYUTh OTBET HA BONPOC
(5), T.e. ynanoch BbISICHUTb HCTUHHYIO IPUPOAY peLIeHH i, KOTOPbI¢ MOKHO MO-
JIYYUThb NPU pemieHuH ypaBHeHusi HbploToHa uisi MHOorux yacrun. Kak Ha 310
ObLTIO yKa3aHo B KHHUTrax [2-3], ocHOBoOMoOMararomme uaen HaydaHou ¢umocoduu Jle-
KapTa, M3JI0KEHHbIC UM B padorax [4-6], MOKHO OOBEAUHHUTH C MOMOIIBIO CXEMBI
Nel

IIpn mocTpoeHny 3TOH cxeMbl MBI OOpATHIM BHUMaHHE HA (DAKT, 4TO B 3TUX pa-
6orax [lekapra mMmeroTcst uaeu ciemyromero coaepxkanus. CormacHo Jlekapry, oc-
HOBHBIE WU WM PE3yJIbTaThl BCEX YACTHBIX PA3JIENIOB HAYK MOXXHO OOBEAWHUTH B
TAKOM aCIEKTEe, YTO 3TO JaeT BO3MOKHOCTH CJIeTIaTh MPAaBUIIbHBII BBIOOP OCHOBOIIO-
JIaralomux el U ypaBHEHUH TeX HayK, KOTOPhIE MOXKHO IPUHATH B POJIN

OCHOBBbI TCOPUU MBINILVICHUA, (28)
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a 3TO Jajiee JaeT BO3MOXKHOCTb YJIOBJIETBOPHUTENBHO pElIaTh 3aJadd, MpHCYIINe
BCEM JPyruM pasienaM Hayk. [Ipm 3ToM mmewm u pe3ynbTaThl STHX HaykK OyayT mo-
CTENIEHHO OCJIOXKHATHCS IO MEPEe TOro, KaK OYIEeT OCIOXKHATHCS MpUposia 00BEKTOB,
MIPUHAMAEMBIX KaK OCHOBHBIE B 3THX pa3jieiax HayK.

Takum oOpazom, JlekapT mpenmonarai, 4To IPUIYT ITHH, KOTJa 3010Mot ¢oHO
UHMENNeKMYAIbHO20 OOCHUNCEHUS. Ye08eyecmea MOXKHO OyIeT yHopsJo4uTh CO-
BEPLIEHHBIM 00pa30M.

Kak m3BecTHO, cam JlekapT B poNy OCHOBOIOJNATAIOUIMX HIEH MPUHSUT UAEU U
ypaBHEeHUs aeeOpwbl. [IpuHUMAas Uaeu U ypaBHEHUs anreOphl B poiu (28), ganee pe-
LI 337]a4¥ TEOMETPHH, TEM CaMbIM II0JIy4asi OCHOBHBIC HJIEH M YPaBHEHUS aHAlU-
muyeckotl eeomempuu. Ha atoM mytu, B Tpynax JleiOnuma u Herotona, ObutH momy-
YeHBI Pe3YJbTaThl, KOTOPhIE MOT'YT OBITh MPHHATHI KAK OCHOBHBIE HEU U YPAaBHEHUS
apugmemuyeckol 2eomempuu, anreedpauteckol KUHEMAmuKu u apugpmemuyeckoi
KUHeMamuxyu M TeEM CaMbIM OBLIO BBISICHEHO, YTO B poiu (28) Hapsity ¢ ypaBHEHHSIMHU
aneebpbl MOXKHO TIONTb30BATHCS M YPAGHEHUAMU APUPMEMUKU.

OOIIEen3BECTHO TAaKKEe O TOM, YTO HA 3TOM IIyTH OBbUIM HOJy4EeHbI OCHOBHBIE
oudpepenyuanvhvie ypasnenus meopemuieckou gusuxu, T.e. TMHaMUKu HproToHa
(3) u nunamuku 'amunbToHa (10) 1 0 TOM, YTO Janee Ha OCHOBE 3THUX YPaBHEHHH
ObuTH ToNy4eHsl ypaBHenus Buna (11) u (12) ¢ uenbio BBISICHUTH HCTUHHYIO TIPHPO-
Iy OL) KOIeOamenbHblx U 0JIHObIX NPOYecco8 W TIPUpoay ) mennoswix u oupgysu-
OHHBIX NPOYECCO8.

Kaxk 0b110 yKa3aHo BbILIE, 10 CHX IOP HE YAAETCS MOITHOCTBIO PACKPBITH UCTHH-
Hyto npupony ypasHenuit (11) u (12) u moaTomy Ha 6a3e UX BO3MOXKHOCTEH HE ynaa-
€TCsl TIOJIyYUTh PEIIEHHE, HA OCHOBE KOTOPBIX MOXHO OBLIO OBl NMOHATH MCTHHHYIO
NPUPONY SABJICHUH THIA OL U 3.

IIpu TakoM MOJIOXKEHUH BOIPOCA €CTh OCHOBAHHE I10JaraTh, 4TO IIPUYMUHOM 3TO0-
ro SBJIAETCS TO, YTO MBI BCE €Ile HEe COBCEM NPaBHJIBHO MOHHMAaeM (GHiIoco(CKyro
NPUPOLY OCHOBOIOJATAIOIINX MIeH W ypaBHEHUsI MaTeMaTUKH ¥ Gu3uku. g Toro
9TOOBI yOEIUTHCS B 3TOM HEOOXOAWMO OOpaTHTh BHHMAaHHE Ha CIEAYIOMHN (hakT.
Hexkapt xak ¢unocod Obu1 uaeanucroM. [losToMmy OH U3 UIEH, KOTOPBIE CO BpeMeH
AaHTUYHOCTHU pa3padaThIBAINCh Ha 6a3e BO3MOXXHOCTH TaKHX YUCHHH Kak:

| TEOPUH BPOXKICHHBIX MOHSITHH | (29)

| Teopusi IPUOOPETEHHBIX MOHATHIi | (30)

3a UCTHUHY TIPUHSIT WIEI0, pUcyIinyio (29).

[TosToMy, npuHUMast 32 OCHOBY Meopul MblulieHUs NN U YpaBHEHUS anTeOpsl,
JexkapTt ocob0 He OECIOKOMJICS, O BBIICHEHHE MX HCTHHHOIO IIPOMCXOXKICHUS U
npupoasl. OH OBUT YyBEPEH, YTO OCHOBHBIE HJIEH 3TOH HAYKH M3HAYAJIbHO UMEIOTCS B
HallleM MO3T€ CO BpeMeH abCOoNIOTHOro Havaja — Oor co3zman mojel. Vneanucramu
6butn Taroke Jleorun n Hetoton. IToaToMy 1 OHM, KOTJia MOJIb30BAINCH HUCSIMH U



CIllo, 2014 Cooprux mpyoos Konepecca—2014 69

YpaBHEHUSMH anreOpbl U apu()METHKA B PO OCHOB TEOPUH MBIIUICHHS, 0000 He
OCCITOKOMIIUCh HAa CYET BBIACHEHUS] UX MUCTHHHOTO MPOHUCXOXICHHS W MPHPOAbL. B
pe3yabTaTe MOMyYUIIOCh TakK, YTO Jajiee OCHOBBI BCEH MaTeMaTHKH U TEOPETHIECKOM
¢bu3uKN pa3pabaThiBAIKCh HA OCHOBE MICATHCTUYCCKOTO TTOHUMAHHS POHCXOXKIe-
HUS TIPUPOJIBI ATreOphl M apU(METHKH, TPHHSTHIX 332 OCHOBY TEOPUH MBIIUICHHS.

C nmpyroi CTOPOHBI, KaK Ha 3TO ObLIO YKa3aHO BBIIIE, COBPEMEHHOE COCTOSTHUE
MaTeMaTHKd ¥ (U3UKKA MOPOJOIDKAET OCTABAThCS HEYJIOBJICTBOPUTEIBHBIM Ha-
CTONIBKO, YTO IO CHX TMOp MPH MONYYCHHH X PE3YJbTATOB OHHM HE OTPa)KaroT HC-
TUHHYIO TIPHPOMY O) KOIeOAMENbHbIX U GOIHOSbIX Npoyeccog W Tpupony ) men-
06bIX U Oughghysuonnvix npoyeccos. Ha Hall B3I, TEMeph MOCIE TOO KaK ¢ IMO-
Molibio cxeMbl Nel, Ham yaanoch 00bEAMHUTH BCE OCHOBOIMOJATAOIINE HICH HAYY-
HO# umocodun Jlekapra, KOTOpbIE YAOBICTBOPUTENBHO OMPENEISIOT MYTh HCTHHBI,
€CTh BO3MOXXHOCTh COBMECTHO aHAJIM3UPOBATh HJICH, MPHUCYIIUE ITOM CXeMe ¢ pe-
3ynbTatamMu co BpemeH Jlekapra, JleitOHuia u HploTOHA, MONy4YeHHBIX Ha OCHOBE
MaTeMaTUKH U (PU3KKH.

EcTb ocHOBaHue NPEAInoJIOXNUTh, UYTO HAa TaAKOM ITYTH, I'’I€ NIPH aHATIN3€ IPUPOAbI
ypaBHEHHs] MaTeMaTUKH W (M3MKU YYHUTBIBAETCS POJb WEH, pa3pabaThIBaeMbIX B
obnactu HaydHOU ¢unocoduu, Ternepb yIaeTcsl BBISICHUTh NCTHHHYIO NPUPOIY pe-
3yJbTATOB ITeOpbl U apUPMETHKH U UX POUCXOKICHHUE.

[Ipu coBMecTHOM aHaNn3e UJIeH, yITEHHBIX TPH MMOCTPOCHUH cXeMbl | U pe3yiib-
TATOB, MOJIYYEHHBIX Ha OCHOBE TEOPETHYECKOW (M3MKH, ObUIN MOJTY4EHBI Pe3yibTa-
ThI, YYTCHHBIE C IIOMOIIBIO cXeMHI |1

g, on
Coop og;
(10)
aneebpauveckas a5 a5
KUHeMamuxa a +H| g ’87"[ =0
apupmemuy  (33) q
KUHeMamuxa (1L,a)
oS
aneebpauieckas H (Qi ’qu =E,
2eomempusi,
(32) (116)
2
apugmemuyeckas 8z°m _ B
2eomempus Ay + 2 (E-V)y =0
(11,8)
aneebpauieckue
ypashenus, 5
apugpmemuy (31) ’ (34)
ypasnenus

u cxemsl 1
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oM o __oH
Lo Pi S oq;
(10)
anzebpauueckas a
KUHeMamuka e [Hp]=0,
apugpmemuy  (33) (12,2)
KUHeMamuxa
[Hp1=0, (12,6)
aneebpauueckas = exp F-g ’
2eomempus, KT
(32) (12,8)
apugpmemuueckasn ®+ -z,
ceomempusi Pin = expT
(12,r)
aneebpauyeckue
ypasHenusl, .
apugpmemuy  (31) / (35)
VpasHeHus

ITpu coBMecTHOM aHanIM3€e HAEH, YITEHHBIX ¢ IOMOLIBIO CXeMBI | U pe3ynabTaToB,
MOJly4eHHBIX B 00JACTU dmnupuyeckou @usuxu OBUIM TIONY4YEHBI Pe3yJbTaThl,
YUYTCHHBIE [TPU IOCTPOCHUH cXeMbI |V

MONEKYISAPHASL
coyuono2ust
(40)
MONEKYISPHASL
NCUXO0NI02US
(39)
MOAEKYIAPHASL
ouonozus
(38)

meopust cmpoe-
HUsA eewecmea

37)

meopust
8EPOSAMH.

(36)

" cxembl V
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Qusuko-xumuy.

coyuonozust
(44)
PusuUKO-XUMUY.
neuxono2us
(43)
QPusuKO-XUMUY.
buonocust
(42)
Qusuueckas
Xumust
(41)
meopus
6EpPOSIMH.
(36)

3nech npu cocTaBieHUH cxeMbl-1V 1 cxembl-V ObUIH ydTeHbI (PaKThI O TOM, 4TO
COBPEMEHHOE COCTOSIHUE OCHOB IMAUUpUUecKoll (u3uku TaKOBO, 4TO Ha 0a3e BO3-
MOXXHOCTH OCHOBHBIX PE3YyJIbTaTOB, MONydeHHbIX B obnactu (37) u (41), xotopsie B
CBOIO 0Y€pelib, IOIYYECHBI HA OCHOBE PELIECHUs 3a1a4 Il MHOTHX

o) YIOPSAAOYESHHO JBIKYLINXCS YaCTUL, TIOAYMHEHHBIX CBA3SM BHELIHEH CHIIBI;

') XaOTH4YHO ABMKYILIUXCS YACTHI]

IPH y4eTe, YTO POJIb OCHOB TEOPHH MBIIUICHUS B 3TUX 00JIACTSAX MOTYT BBIIOJI-
HATH UAed U ypaBHeHUS (36), HAXOIUTCS B YOBIETBOPUTENEHOM COCTOSHUM.

ITpu moctpoenuu cxemsl IV ydareH axr, 4To MU U ypaBHEHUS, IOTyYECHHBIE B
obnactu (37), yaadHO UCIONB30BaHBI MPH MOJYYEHUU UACH U pe3yabTaToB B 00Ja-
ctr (38), XOTs1 HA 3TOM ITyTH BCE €IlIe MICH U YPABHEHWs, MIONYUYEHHbIE B O0JIACTAX
(37) u (38), ycnemrHo HE HCIIOIB30BAHBI MPU TOMYYEHHH PE3YIbTaTOB, KOTOpHIE
Moriu ObI cocTaBIATh conepykanue (39) u (40).

[Ipu moctpoernu cxembl V ObLT yuTeH (PakT, 9To uaen u ypaBHeHus (41) mo cux
NIOp HE UCIIOJIB30BaHbI KaK P MOJYYEHNH YPaBHEHUS, KOTOPOE MOIJIO OBl COCTaB-
TATH copeprkanue (42), Tak u npu pa3paboTke ocHOB (43) u (44). imeercst BO3MOXK-
HOCTh BOCIIOJIHUTH BCE 3TH MPOOEIBI, ISl 3TOr0, 000011as OCHOBHBIC YPaBHEHUS U
pe3yabTathl, mpucymue A (37) u (41), Ha cimydaif, korna 00BeKTaMH UCCIIEOBAHMUS
SIBJIAIOTCS TAKHE MAKPOYACTHUIIBI, KaK:

— BBICOKOMOJIEKYJISIPHBIE BEIIECTBA, KOJUIOUTHBIE YaCTHIIBI;

— 6enxn, monexynsl, JIHK, PHK;

— YaCTHIIBI IAMSTH, KOTOpBIE CHHTE3UPYIOTCSA B MO3Tax JIFOJeH, KOT/ia IMH OCBa-
WBaeTCA WHPOPMAIIHS;

— a TaKKe JII0/IN.

060 BceM 3TOM GoJiee OAPOOHO U3IOKEHO B KHUrax [2,3].

Kak Ha 3T0 OBUTO yKa3aHO BBIIIE, B CBOE BpeMs (PU3UKH, OUYCHB OJIM3KO MOIX O]
K YIOBJICTBOPUTENHHON pa3paboTKe OCHOB meopemuyeckou (hu3uKy B TAKOM acIieK-
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Te, 4T0OBI Ha 0a3e BOSMOXKHOCTH ee ypaBHeHMH, kak (11,a)-(11,8) u (12,a)- (12,r)
MOXHO OBUTO OBl MONYYUTH TakHe PEHICHHs], U3 BO3MOXKHOCTH KOTOPBIX CIIETOBAJIO
JIOKa3aTeNbCTBO OCHOBHBIX ypaBHeHHUH (37) u (41), MOMy4eHHBIX ¢ TOYHOCTBIO MIPH-
cymien amnupuyeckou gusuxe. OTHAKO, H3-32 KAKUX-TO MPUIHMH HE COBCEM CIIPABU-
JIUCh C PEHICHUEM 3THX 3a/ad.

Kak ObUT0 yKa3aHO B CTaThsIX, OMYOIMKOBAHHBIX B KHHrax [2,3], riaBHO# 0oco-
OEHHOCTHIO HOBBIA MOAXOJA SBISIETCS TO, YTO NPU aHAJIHM3E MPUPOIBI OCHOBHBIX
YpaBHEHUN meopemuueckoll ¢usuxy yITCHA POJIb OCHOBOITOJATAONINX UICH Hayd-
HoH ¢punocodun Jlexapra, mo3BOIISIONIEH PEOAONIETh T€ TPYIHOCTH, C KOTOPHIMH B
CBOE BpeMs BCTpeTWIINCh (n3nki. Ha ocHOBe HOBBIX UIIEH yalloch MPUHATH K HOBBIM
MOHUMAaHUSM TIPUPOJIbI OCHOBHBIX YpaBHEHHH TeopeTndeckoi ¢usuku (11,a)-(11,8)
n (12,a)-(12,r), B pe3yabTaTe CTajJo BO3MOXKHBIM ITOJYYHUTh HOBBIE PELICHUs, C MO-
MOIIBI0 KOTOPBIX YJIAJIOCh 3allOJHUTH COZEPXKAHWEM ITyCThie KIeTKH cxeMbl-ll u
cxemsr-11.

CyTh HOBBIX HEH, MO3BOJISIOIIMX MOJTYYUTh TaKHE LEHHBbIE PE3YJbTaThl, B 00-
IIMX YepTax CBOMUTCS K CIEAYIOIEMY:

1) IIpennonaraercsi, uro nepexoxa u3 ypaBHeHus: ['amunbrona (10) k ypaBHeHH-
sam (11,a)-(11,8) u (12,a)- (12,r) ocymiecTBisieTcss NpU y4eTe POJIU MHOI'OMEPHBIX
npoctpaHcTB ¢ pazMepHocThio 3N+1, 3N u 6N+1, 6N, rae N — uucio yacru,

2) [peamnonaraercsi, 4to TakuM odpazom ypasuenwus (11,a)-(11,8) u (12,a)-(12,r)
MMEIOT CMBICI peIIeHHs, IONyudeHHbIe u3 perieHus ypaBHeHus ['ammiabstoHa (10)
U

0l) MHOTHX YHOPSIIOUYEHHO IBIDKYIIUXCSA YaCTHUI], TOAYMHCHHBIX CBSA3SIM BHEII-
HEH CHIIBI;

[3) MHOTHX XaOTHYHO JBHIKYIIIUXCS YaCTHII;

3) [Ipeamnonaraercs, 4To MOIydeHHbIE TakKuM 00pa3oM ypaBHeHus (11,a)-(11,8) u
(12,a)- (12,r), mMeromue CMBICT UIi MHOTOMEPHBIX NIPOCTPAHCTB, KaK DPEIICHUS,
HMEIOT TOYHOCTh TPUCYLIYIO aieebpaudeckou ¢usuxe. PelieHus xe Buaa

Ei = a+kﬂ|,
vi=3 Cux,, (34)
ir

(tme o — KynOHOBCKHE UHTErpal, [ — pe3oHaHcHbIH uHTerpal, C;, — koaduimenTsr,
XapaKTepHU3YIOLINE OO YUaCTHsI aTOMHBIX OpOHTANICH B MOJIICKYJISIPHO# OpOuTam)
U BUIA

a) n/%:#:
—exp +1
n, KT
(35)
n°
6) n)=——
—exp(D -1
n KT
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MIOTyYeHHBIE U3 3TUX YpaBHEHUH, UMEIOT CMBICH JUI OOBIYHOTO TPEXMEPHOTo (QH3H-
YeCKOro IMPOCTPAHCTBA U TOYHOCTH NMPUCYIIYIO aprpMeTnieckol pusnke.

[Ipearnonaraercs, 4To NMpH 3alOTHEHUH COAEPKAaHHEM CBOOOIHBIX KJIETOK CXe-
MbI-1l 1 cxembI-lll ¢ yuerom pemennit (34), (35), unen u pe3ynbTaTbl, HA OCHOBE
KOTOPBIX OBUTH COCTABIIEHBI ATH CXEMBI, IPHOOPETAIOT 3aKOHUEHHBIN XapaKTep.

4) B cratbsx [7], onyOnukoBaHHBIX B [2], mpenmonaraercs, 4TO OpH Mepexojie
n3 ypaBHeHuil nuHamuku ['amunbToHa (10) k ypaBHeHwsMm (11,a)-(11,8) u (12,a)-
(12,r), ocHOBOTIONIATAIOIIINE HIICH TCOPHH MPEOOPa30BaHMUS IIPUBEAYT K PE3yabTaTaM,
KOTOpBIE MOTYT OBITH MOHATHI KaK Pe3yJbTaThl, MOJYyYEHHBIE B paMKaX BO3MOXKHO-
CTel HOBOTO BapHaHTa

| METOoaa pa3ieJICHUA NMEePEMEHHbIX, | (45)

TOrja Kak, WIeu, Ucroib3yemble mpu momydenun u3z (11,a)-(11,8) u (12,a)- (12,r)
pemenuii Buna (34) u (35), UHTEPHPETUPYIOTCS KaK MW HOBOTO METOJIa, Ha3bIBae-
MOro

| METO/10M YIpPa3aHCHUA NMEPEMECHHDbIX. | (46)

JleficTBUTEIBHO, €CIM HA 9TO 00paTUTh BHUMAaHHE, TO HETPYJHO 3aMETHTh, YTO
TaKue HeHaOJII0JaeMble IIepeMEeHHbIe, KAKOBBIMU SIBILIOTCS BpeMs {, koopauHaTa 0 1
HMIYIbC p, IpU nepexofe K pemenusm (34) u (35) mosranHo ynpasgasiores. B pe-
3ynbeTate BelpakeHHus (34) u (35) MBI monmydaeM Kak pemieHus, KOTOPBIE CBSA3BIBAIOT
HaOJIIo1aeMble BETMYHHBI.

Kaxk 6sut0 ykazano B [8], B 9ToM cMbiciie Ha 6a3e BO3MOKHOCTEH 3THX HACH U
Pe3yabTaToOB, OCHOBOIIOJIATAIOIINE HIECH KOTOPBIE B CBOE BPeMs BHIJBHUIAIN OCHOBA-
TN MAMPUUHOU MEXAHUKU, TIONTyJaroT Ooee CTPOroe JOKa3aTelbCTBO.

5) Eme 3amMeTHM, YTO 3TH HOBBIE PE3YAbTAThl CTAIH BO3MOXHBIMH, TIOCIIE TOTO,
Kak OBbLT ceNlaH BBIBOJ O TOM, YTO M3 H/eH, KOTOPBIE CO BPEMEH aHTHYHOCTH paspa-
0aTHIBAIOTCSA OCHOBATENSAMH TakMX ydeHuH, kak (29) u (30), HCTUHHBIME SBISIOTCS
unen (30). DOTo o3Hayaer, YTO HA OCHOBE WACH W YpaBHEHHWHA anreOpBI MOSBIIIETCS
BO3MOXXHOCTB IIPOBOJUTH BBIYUCICHHS C YUETOM IPHPOIBI AOCIMPAKIMHBIX 6eTUUUH,
TOra Kak Ha 0aze BOZMOXKHOCTEH Hei M ypaBHEHHH apu(pMETHKU MOABISETCA BO3-
MOYXHOCTh TPOBOJMTH BBIYUCICHHS C YIETOM YHCIA M MPUPOIBI KOHEUHO2O0 HUCld
abCmpaxkmHbiX MHONCECTNG.

EcTtb ocHOBaHUS MPEATIONOKHTD, YTO TAKOES HOBOS TIOHUMaHHE MPUPOIBI HIeH U
ypaBHEHHH anreOpbl U apu(pMETHKA SBIAIOTCA CYry0o MarepuanucThmdecknM. Kak
W3BECTHO, €CIM HAeanucT [IIaToH cuMTaj, 4TO OCHOBHBIC IOHSTHS MaTeMaTHKH
MOXKHO OTKPHITH, HOO OHU UMEIOT 00XKECTBEHHOE MPOUCXOXKICHUE, TO APHCTOTEINb
CYNTAJ, YTO MAaTEMAaTUYECKHUE MOHSATUS MOXXHO TBOPHUTH, MOCKOJIBKY YEIOBEYECKUN
MO3T ¢ POKAEHUS, Kak Oenast Oymara, sBsieTcs YHCTHIM U B HEM TOHATHE HaYMHAET
TIOSIBJIATHCS TOJIBKO BITOCIEACTBHH, IIPH B3aNMOACHCTBUM peOEHKa C €ro OKpyXKaro-
UM MHPOM.
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Kak BuamMm, Ha OCHOBE HOBBIX HJIEH M Pe3yibTaTOB HNPHOOPETAIOT J10Ka3aTelb-
CTBO T€ UJEU mMeopuu NO3HaHus, KOTOpble 0epyT cBOe Hadalo ¢ ApHCTOTeNd, U B
9TOM CMBICIIE YaeTCs J0Ka3aTh, YTO OH ABILAETCA OoJiee MaTepHaUCTOM, YeM Hjea-
JICTOM.

6) 3ameTnM, Ha 0aze BO3MOXHOCTEW pe3ynbTaToB (35), KOTOpble OBUIH TOTy4e-
HBl CTPOrO M3 OCHOBHBIX YpaBHEHHH cTaTHCTHYecKoi Mmexanuku [nbb6ca (12,a)-
(12,r), mocne Toro Kaxk MpHpoOjAa 3TUX YpaBHEHUH OblIa MOHATA, KaK PEIICHHE TPH-
cymiee anredpandeckor pusnke, B qambHEHIIEM yIaeTcst HOMYYUTh HHTEPIPETALUIO
TaKMX KOHCTaHT, Kak koHcranrta paBHoBecus (K) u amcopOimionHas koHcranta (b),
KOTOpBIE B paMKax BO3MOXKHOCTeH ypaBHeHuit (22,a) u (22,0), ocTraroTcs HEpacKphl-
THIMHU.

AwnanornuHo, pemreHusi Buzaa (34) Takke pacronaraloT BO3MOXHOCTBIO pac-
KpBITh u3ndeckuit cMbicn Gopmyin (16) u (17). Ilostomy, nmes B BUay 3TH (aKThbl,
MBI pacriojiaraeéM BO3MOXKHOCTBbIO OOBEAMHUTH MJEH U pe3ynbTaThl cxeMbl-1l n cxe-
MbI-1V, a Takxke cxembl-ll 1 cxembI-V, nony4ast Ipu 3TOM pe3yJbTaThl, yYTEHHBIE C
TIOMOIIBIO CXeMBI-V|

MOJIEKYI.
CcoYyuon.

MOJIEeKYIL.
NCUxXoil.

MOJIEKVIL.
ouonozus

aneeb. ¢gus.

apudh. Pus.

aneebp. Kunemam.
apugh. kunemam.

aneebp. ceom.
apugh. 2eom.

aneebp.ypas.
apug. ypas.

u cxemuI-VII

Quz-xum.
coyuonoaus

Quz-xum.
nCUxono2us

Quz-xum.
ouonoz2ust

aneeb.pusuka
apugh.duzuxa

aneeb.Kxumem.
apugh.kunem.

anzeb.2eom.
apugh.zceom.

aneeb.ypas.
apugh.ypas.
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B cratbe [9], onmyOnukoBaHHOW B KHUre [2], OBLIO TOKA3aHO, YTO BO3MOXXHOCTH
cooTHomIeHUH (22,a) u (22,0), MONTy4EHHBIC C IEIBI0 ONMUCAHUS ONBITHBIX JTaHHBIX,
3HAYUTEIHHO PACHIMPUIIUCH TTOCIIE TOTO KaK HHTEPIPETUPYETCS MPUPOAA TAKMX KOH-
cranT Kak K u b. [TosToMy, uMest B BUAY 3TH (aKThl, MBI CMEJI0O MOXKEM YMO3aKITIO-
YHUTh, YTO TPUBEJCHUEM B IOPSIOK PE3YyNbTATOB, YITEHHBIX [P COCTaBJICHHU CXe-
MbI-VI 1 cxembI-VI1I, npuBenercs B MOPSAIOK U 3010MOU (POHO UHMELTEKMYATbHO2O0
docmudicenus yenogeyecmsa IPUMEPHO B TAKOM acCIieKTe, KaK KOrJa-To MeyTai re-
HUaJIbHBIN JlekapT.

8) MMeer cMbICT MOAYEPKHYTH, YTO C MOJTYYEHHEM HOBBIX PE3YJIbTaTOB, KOTO-
pBI€ CTaJld BO3MOXHBIMHU TOJIBKO I10OCIIE TOT'0, KaK ObUIM NMPUBEIEHBI B MOPSIOK HIEH
U pe3ynbTaThl, ydTeHHble ¢ nomolbio cxeMbl-ll n cxemsi-11, Obut packpeIT TIy6O-
KU CMBICIT Pe3yJIbTaTOB, COCTABJISIIONINX COJEPKaHNe

panuoHaIMcTHYeCKOil hutocodun

(47)

IMNupUYeckoii puitocopuu.

(48)

ITosToMy ecTb OCHOBaHUA NPENINOIOXKUTh, YTO C IOJY4YEHHEM pe3yJIbTaToB,
YYTEHHBIX HpU HOCTpoeHuH cxeMmbl-VI u cxemsl-VIIl, Opima pemiena mpobieMa 1o
00bEIMHEHUIO OCHOBHBIX uei (47) u (48).

9) HakoHenr MO>KHO CMeJIO yMO3aKJIIOUUTh, YTO C HOJy4eHHEM ITUX HOBBIX pe-
3yJbTaTOB OBLIM IPHUBENEHHI B IOPSIOK HICH M PE3yIbTaThl, KOTOPbIE MOTYT OBITH
TIPUHATEI 32

OCHOBY T€OpHUH NMO3HAHUS,

(49)

n6o npu nocrpoernu cxembl-VI u cxembl-VII| ObUTH yUTEHBI UMEHHO TaKUEe OCHOB-
HBIE pa3zensl HayK, ¢unocodcekas mpupoga KOTOPBIX MOHSTa HACTONBKO MOJIHO, YTO
Ha 06a3ze UX BO3SMOKHOCTH yAAeTCsl OOBSICHUTD MPUPOLY

l'lpl/l‘ll/lHHO-CZ[e}lCTBeHHOﬁ 3aBUCUMOCTH. | (50)

Takum 00pa3oM, MMesl B BHAY BCE BBIIICH3IOKEHHOE, MO)KHO CMEIIO YTBEp-
KIaTh, YTO HOBBIE MJICH, KOTOPbIE OBUIN BBEACHHI IS TOTO, YTOOBI TO-HOBOMY ITO-
HUMAaTh TIPUPONY OCHOBHBIX ypaBHeHHH Teopermdeckor ¢usumku (11,2)-(11,B) m
(12,a)- (12,r), a Taxke coorHomeHUs (34) u (35), KOTOpBIE SBISIOTCS PEIICHUSMH
ypaBHeHu# ['ammnbroHa (10) C TOYHOCTBIO, PUCYIIEH aneebpauyeckou @usuxe u
apughmemuueckoli usuke, TOIHOCTbIO ceda ompasaanmu. CienoBaTenbHO, Terepb
MBI MOXKEM CMEJIO CKa3aTh O TOM, YTO Ha 0a3e BO3MOKHOCTH HOBBIX ITOITYYEHHBIX
Pe3yNbTaTOB yAajloCh HMONYYUTh YAOBJIETBOPUTENBHBINH OTBET Ha Bompoc (5), T.e. Ha
BOIIPOC O TOM, KakHe pe3yJIbTaThl CIeAyeT IPHHUMATD 38 aHATUTHIECKUE PEIICHHMS,
TIOTYYeHHBIE W3 PEIICHUS OCHOBHBIX TU(QEpEeHIMANbHBIX YPAaBHEHHH TEOpeTHde-
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ckoit ¢m3ukn Buma (1) m (10). Oxa3biBaercs, TaKOBBIMH DPEIICHHUSMH SBISIFOTCS
ypaBHenus Buna (11,a)-(11,8) u (12,a)-(12,r) KaKk pemieHus:, MOIyIE€HHBIE C TOYHO-
CTBIO, TIPUCYIIEH areebpauueckoli ghuzuxe M BeipakeHus Buaa (34) u (35) kak pere-
HUSL, TIOJTydeHHBIE C TOYHOCTBIO IPUCYLIEH apudmemuueckol husuxe.

Kak Obu10 yKa3zaHO BbIIIE B pasnenax 2 u 3, B CBoe BpeMsl MaTEMaTHKH IIpU pas-
paboTKe OCHOB Mmamemamuyeckou ¢usuxu, a GUIUKA TPU pa3pabOTKE OCHOB meo-
pemuyeckoll U SMAUPUYecKol u3uku W3-3a psfa MPUYUH COLIUIM C ITyTH MCTHHEL
VIMeHHO 1TOTOMY MM HE COBCEM YIaBajlOCh MPHWUTH K pEIIeHUsIM, Ha 0a3e BO3MOX-
HOCTH KOTOPBIX MOXXHO OBLIO MIOHSATH TIPUPOLY: OL) KOIeOAMENbHBIX U BOIHOGLIX NPO-
yeccos; B) meniosvix u Oupghysuonnvix npoyeccos.

Kak Buanm, Ha OCHOBE HOBBIX PE3YJbTaTOB YAAIOCh YIOBJIETBOPUTEIHHO pe-
muTh 9T 3a7a4i. OKa3blBaeTCs Ha OCYIECTBIICHHE KOJeOaTeNbHBIX M BOIHOBBIX
JIBIDKEHUH CITOCOOHBI CHCTEMBI, COCTOSIIIINE U3 MHOTUX YacTHIl, KOTOPbIE JBIKYTCS,
YIIOPSIIOYSHHO MOTYUHSSICh CBS3sIM BHENIHEH cuiibl. COrNIaCHO BBIBOJIAM HOBBIX pe-
3yJIbTAaTOB TEIUIOBbIE M JH((Y3HOHHBIE MPOIECCHl UMEIOT MECTO B CHCTeMax, TIe
MHOTHE YaCTHUIIBI JIBUKYTCSI COBEPLIEHHO CBOOOTHO M TIO3TOMY Xa0THYHO.

5. Bo3Mo:kHOCTH HOBBIX HJ€ii U151 BHISIBJEHUS PUPOABI ONIMOOK, KOTOpPbIE
ObLIIM JONYIIEHBI MPH pPa3padoTKe OCHOB MaTeMaTH4ecKoH (PU3NKH

5.1. O npupode owubok, donyujeHHbIX npu pazpabomke OCHO8 Mamemamuye-
CKOll meopuu KonebamenbHo-80IHOBbIX NPOYECCO8.

Ipyn ananu3e pe3ynabTaToB, YYTEHHBIX C ITOMOIIBIO CXeMbI-11, 1 mpHUBEeeHHBIX B
1.4, CeTIaHbl CIEAYIOIIIE BHIBOBI

1) OcHOBHBIC UlIeH U YPaBHEHHUS aiceOpbl U apu@memuki,, KOTOPbIE B 3TOM Cxe-
Me-1l yarensr mox Homepom (31), sABISAIOTCA OCHOBOW Teopuu MbluieHus. Ha Oaze
UX BO3MOKHOCTEH MOXKHO IIPOBOJUTE BBIYMCIICHUE

| a0CTPAKTHBIX BeJIMYHH | (51)

C Y4ETOM HX MPHUPOIBI, a TAKKE

aﬁCTpaKTHLlX MHOKECTB, YUCJI0 KOTOPbLIX MOKET
OBITh TOJBKO KOHEYHBIM (52)

C Y4ETOM HX YUCIa U MPUPOABL

JHanee mpenmonaraercsi, 9T0 OCHOBHBIE ypaBHeHU (32) u (33) ObUIM MONTYYEHBI
NP pELICHHH 3a/1ad ceomMempul U KUHeMamuKy, ¢ TOYHOCTBIO TpUcyIiel anredpe u
apudMeTHKe Ipu ydere MpUpPOIbI

reoMeTpu4eCKuX BeJIUIMH U 0eCKOHEYHOr o
YUCJIAa TCOMETPUYECCKHUX TOYCK, (53)

KHHEMAaTH4YeCKHX BeJIMYHUH H 0eCKOHEYHOIr0 YHcJja
KHHEMAaTH4Y€CKHUX TOYECK. (54)
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2) B nmanmpHeiimeM, 4ToOBI MMETh BO3MOXKHOCTH TIOHSATH HPHUPOAY ypaBHEHHH
(11,a,6,B) Kak ypaBHEHHI, IMEIOIIUX CMBICI PEIICHUH U TMOJYYEHHBIX C TOYHOCTBIO,

IpUcyuen

| anredpaunyeckoii pusnke, | (55)

OBUIO C/IETaHO TPEIONIOKEHUE, YTO TP Tiepexoze u3 ypaBHeHuit ['amuibrona (10)

K 9TUM YpaBHEHUSIM, YYUTHIBAIACh POJIb MHOTOMEPHBIX MPOCTPAHCTB C YUCIIOM pas-

MepraocThio 3N+1 u 3N. TToatomy mpupoaa Beipaxenus (34), koropoe OBUIO MOTY-
2

4yeHo u3 ypaBHeHus (11,B) mpu ydere v:—T,... , OBUIO MPHHSTO 3a pelIeHHe

ypaBaeHust (10). DTo pelieHHe MMEET CMBICH JJIsi OOBIYHOTO TPEXMEPHOro Mpo-
CTPAHCTBA U MOIYYEHO C TOUHOCTBIO MPUCYILEH

apudgmernyeckoi pusuke.

(56)

3) [Ipu nonydeHnu 3TUX Pe3yNIbTATOB ObLI NPUHSAT BO BHUMaHKE (akT, 4TO HpH
nepexoze u3 ypasHeHus (10) x ypaBHeHusm (11,a,6,8) BO3SMOXKHOCTb HCTIONIB30BaHUS
Memooa pazoenenusi nepemMeHHbiX BBITTSOUT HECKOIbKO MO-HHOMY, YeM OOBIYHO.
[Ipu nmonyuennu xe pemreHns (34) U3 ITUX ypaBHEHHUH MCIIOIB30BAIN BO3MOKHOCTh
MIPUCYILLYIO MemOoOy YnpazoOHeHUs nepemMeHHbIX.

Kaxk 0b110 yka3aHo B 1.4, Ha OCHOBE aHAJHM3a 3THX PE3YJIbTATOB, [IOJYYECHHBIX B
00J1acTH TEOpETUUECKON (PU3MKH, YAAeTCs YAOBIETBOPUTEIBHO MOHATh, YTO Koneba-
TeJIbHbIE ¥ BOJHOBBIE IIPOLIECCHI BO3HUKAIOT B CHCTEMaX, IIe MEXAY MaTepualbHbI-
MU YaCTULIAMH, YUCIIO KOTOPBIX SIBJISIETCSI KOHEYHBIM, MIMEET MECTO B3aUMOZICHCTBHE.

Teneps cpaBHUM 3TU PE3yAbTATHI C AHATOTHYHBIMH PE3yIbTaTaMH, TOTyIEHHbIC
B 00acTi MaTemMatudeckoi ¢pusuku (cxema-VIII):

= dv
F=m— 1
@ ()
ou  ,du
anre6p. ypasHeHus | 52 a P 0 (6
KHHEMaTHKH
apuch. ypasHeHHs 62 ...............
ema U 24—
KUHEMaTUKH - _a%u=0 (1)
anreOp. ypaBHEHHUS 2u
reoMeTpHu — =
apu(M. ypaBHEHUSI ox
TeOMETPUH Au=0
anreo (©)
D. YpaBHEHHS )
apudM. ypaBHEHUS 7
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[Ipu pemenny 3Toit yacTu 3a1a4n OyJeM UCXOAWUTH U3 MPEIIIONIOKEHUS, UTO Y
Hac €CTh ONpEJeNCHHAs YBEPEHHOCTb B TOM, YTO C IIOJNy4EHHEM pe3yJIbTaToB,
YUYTEHHBIX TIPH MOCTpOoeHHH cXeMbl-ll, pa3paboTka OCHOB (QH3MYECKON TEOpUH KO-
n1e0aTeNbHO-BOIHOBEIX TPOLECCOB B NPHHIMITHAIBHON YacTH YIOBICTBOPUTEIHLHO
3aBepmieHa. [loaTomy, uMmest B BHIy 3TOT (akT, Jajiee Ha OCHOBE HOBBIX M|, BhIpa-
OOTaHHBIX B 00JIACTH TEOPETHUYECKOH (QHU3NKH, TIPH TOJYyYSHUH PE3yIbTaTOB, IPHBE-
JICHHBIX Ha cxeme-|l, nMeeM BO3MOXXHOCTH TIO-HOBOMY MOHSTH NPHUPOLY YPaBHEHUI,
YUYTEHHBIX TP nocTpoeHnu cxeMbl-VIII.

Kak Obuto ykazaHO BbINIE, TIpH Tiepexone U3 ypaBHeHunid ['amumnbrona (10) k
ypaBuenusim (11,a,0,8) (cxema-ll) yauTbiBanack poinb MHOrOMEpPHBIX IIPOCTPAHCTB C
pasmeprocthio 3N+1 u 3N. DTo maer BO3ZMOXHOCTh NPUHATH UX 338 YpaBHEHHUS,
MMEIOIINE CMBICT pElleHns] ¢ TOYHOCTBIO MpHcyliel anreOpamueckoin ¢uzuke. B
cBoe Bpemsi mMateMatuku [10] mpu monydenun ypaBHenwuid (6) u (7) U3 ypaBHEHHUS
HetoroHa (1) 32 OCHOBY IPUHSIIIM BO3MOXKHOCTB, IIPUCYIIYIO

METOYy NMPOBEICHUSA KaCaTCJIbHbIX

(57)

K KpUBBIM, OIMMCbIBAEMbBIM KOHG6HIOLHI/IMI/IC$I CTpYHaMH.

ITostomy, yunTbIBasg 3TOT (aKT, TeHepb MMEEM BO3MOXKHOCTH NPEINOIOKHTb,
4To mpH nepexone u3 ypasHeHus Heiotona (1) x ypaBHenusim (6) u (7) Obuia nc-
TI0JIB30BaHA POJIb OECKOHEYHOMEPHOTO MpOCTpaHCTBa. Takke MMeeM BO3MOXKHOCTh
NPUHATH UX 32 YPAaBHEHHUS, NMEIOLINE CMBICI PELICHUs ¢ TOYHOCTBIO IPHCYILEH aJ-
rebpaunueckoii pusuke. I'oBopst o mpupoze pemennii (6'), (7'), (7”), MoxeM 3aMeTHTH
crnenymomiee. JTH pelieHus: U3 ypaBHeHuil (6) u (7) ObutH mony4eHbl Ha 0aze BO3-
MOKHOCTH METOZA pa3JieieHHs IIePEeMEHHBIX, TIPH 3TOM HCXOIs M3 UIeH O TOM, 4YTO
u(x,t) moxso mpencraButh B BuAe U(X,t) =T ()X (X)....

Kak BumuM, Ha 3TOM ITyTH IIPU HNOJYYEHHH ATUX PEIICHUH C TOYHOCTBHIO MPHUCY-
el apudmernieckod (Qu3MKe, TAKMX MEPEMEHHBIX Kak t W X,Y,Z ynpa3gHUTh He
ynanock. ViMeHHO 3ToT (axT, Ha HAII B3IJIAM, Jajee NPHBET K NPOHUKHOBEHHIO B
OCHOBY MaTeMaTHK{ HE3aKOHHBIM ITyT€M TAKOro IOHATHS, KaK aKTyaibHas OecKo-
HEYHOCTb.

Takum oOpazom, ToBops 00 ommuOKax, KOTOpBIe OBUTH JTOMYIICHHI MIPH MOTy4e-
HUM ypaBHeHui (6), (7) 1 KOTOphIe fajee MPUBETN K MOSBICHUIO MOHITHS aKTyallb-
HO¥ 6eckoHeuHoCcTH yepes pemmenust (6'), (77), (7") samernnu criemyroree. OCHOBHOMN
MIPUYHHON BCETO ATOro OBLIO TO, UTO ypaBHEHU (6) u (7), MOIydeHHBIE U3 ypaBHE-
Hul guHAMUKH (1), KaKk ypaBHEHHUS, UMEIOIINE CMBICH PEIICHHs, HE COBCEM OTBEYa-
JIM KPUTEPHIO TIOJTHOTHI pelIeH s (PH3MIECKUX 3a/1ad.

CoracHo BbIBogaM pador [11], 3T ypaBHEHHs COOTBETCTBOBAIH OBl KPHTEPHIO
TIOJTHOTHI pelIeHus (PU3NYECKHUX 3a/ad, ecy Obl OHM OBIIH MOJYYEHBI U3 PEIIeHUs
ypaBHenus (1) ms N-pusudaecknx gacTuir Juisd cirydast, koraa 37o yncio N sBisercs,
BO-TIEPBBIX, KOHEUHBIM; BO-BTOPBIX, €CIIM OBl yUHTHIBAIACh OCOOCHHOCTH B3aUMO-
JeicTBrs Mexay dactunamu. OHAKO M3-3a TOTO, YTO MPH NEPEXOAE OT ypaBHEHHS
(1) x ypaBHeHusM (6) u (7) ObLIH HCIIOIB30BAHBI BO3MOKHOCTH METO/Ia TIPOBEACHUSI
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KacaTCIIbHbBIX (a HC MCTOJa KaHOHHYCCKHX Hpeo6pasoBaHm”I), TO €CTb OCHOBaHUA
OpeaAnoI0XNUTh, YTO 3Ta 3aJa4a ObLia peuIieHa HEKOPPCKTHO. Nmu sta 3a1a4a ObLIa
peuICcHa Ijid Ciiydas, Koraa UCCiIe€ayeMbIMU 00BEKTaMH SABJISIETCS OECKOHEUHOE YHC-
JIO KHHEMATUYCCKHUX TOYCK.

5.2 O npupooe owiubok, 0onyujeHnvlx npu papabomre 0CHO8 MAMeMAMuYecKol
meopuu meniosvix u oupysuonnvix npoyeccos. Kak m3BeCTHO, OCHOBHBIE ypaBHe-
HUSI MaTeMaTH4yecKkol (pu3nku napabdonmyeckoro tuma (8) u (9), nmpuBeseHHbIE B 1.2,
MONTyYEeHbI HA OCHOBE OOOOIICHHS OCHOBHBIX ypaBHEHHH MaTEMaTHYECKOH TEOpHH
TEIJIONPOBOIHOCTH

oT o7
a) ——p—=
ot ox?
..................... (58)
or
0) ——@AT =0
) 7
u muddyzun
2
a) @ -D E =0
ot ox?
..................... (59)
oC

6) =—-DAC=0
ot

rae: T — temnepatypa, C — KOHIeHTpalus, @ 1 D — ko3 ULKreHTh! TEerIonpoBo-
HocTH U quddy3un.

Kax u3BecTHO, g mony4deHus BbIBoJA ypaBHeHHUs (58,0) MCXOISIT U3 Hpearo-
JIOXKEHHUS, YTO BHYTPH Tella CYIMIECTBYET UCTOUYHHUK TEIUIa, MOITHOCTh KOTOPOTO paB-
Ha Q(X,V,2,t). lanee BBIAEIAIOT B TeJle HEKOTOPBIH Massiii 00beM AV U IS HETO

COCTaBIISIOT TEIIOBOM OajaHC. IIJ'IH OTOI'0 UCXOIAT U3 MPEAIIOIOKEHMA, YTO 3a BpE-
Ms dt B HeM BBIJCIACTCA KOJITUYECCTBO TCIIJIa

AQ = dt j Q(x,y, z,t)dV .

AV

I[anee npeanoaara€rcs, 94To 4aCTb 3TOT0 TEIIa
aT
AQ' = dt J' cp-dv.
AV a

HJCT HAa NOBBIMICHUC TEMIICPATYPhI 3JICMCHTA AV , @ OCTaJIbHas JOJIA
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AQ" = dt g,dS .
AS

U3-32 TEIUIONPOBOJHOCTH YHJIET B OKpYyKarommid ciod Tena. [IpupaBuuBas AQ k

cymme AQ' u AQ", monmydueHo

dev jc o —dV+<]Squds

AV

a TakKe, UMes B BUJLy BO3MOXKHOCTh TeopeMbl OcTporpajickoro-I'aycca

SB q,dS = j div gadv (60)
AV AV
MOJIy4EHO

c-p-%—div(k-gradT):Q.

Jlanee Ha OCHOBE aHaJIKM3a 3TOr0 ypaBHEHHMs MOJIydeHo ypaBHeHue (58,0). B atux
BelpakeHnsiX G =—K-grad T — BeKTOp IJIOTHOCTH TEIUIOBOTO HOTOKA, ¢ — yACIbHAs
TEIIOEMKOCTh TeJld, G — €r0 INIOTHOCTb.

3aMeTHM, aHAJOTHYHBIM CIIOCOOOM Ha OCHOBE aHAJIN3a ypaBHEHUH, MOTyYEHHBIX
Jutst OasiaHca KOHLIEHTPALUH, TIOJTy4YeH BbIBOJ ypaBHeHUs (59,0).

B xuure [12] ctporo Teopernyueckuii BHIBOJ OCHOBHOI'O YPaBHEHHS CTATHCTHYC-
ckoll MexaHuku ['mO0ca ObUT U3JIOXKEH ciedyromuM o0pa3oM. [TockonbKy BeposiT-
HOCTh HaXO)KAEHHS 4acTULBl B o0nacTh G, CBsI3aHHOrO ¢ (pa30BBIMH TOUKAMH, HE
MEHSETCS CO BpEMEHEM, TO

d
Z [ p(X,t)dX =0.
‘]

T

Ortcrona, mpuMeHsis 0600meHHyI0 Teopemy OcTporpanckoro, moayIaeM
6N
[RE +Z ax Kep) [ X =0.
GT

Tak Kak 3TOT MHTErpaj paBeH HYIO I JIF00oi obnacti uHTErpupoBanus G,
TO JOJDKHO OBITH PaBHO HYJIIO M TIOIBIHTETPAIEHOE BBIPA)KEHHE, T.C.

o ZM( wP)=0. (61)
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IIpu yguere ypaBHEeHUs

6N axk B
k:laxk

u ypaBHeHus ['amwmibTona (10), BTOpas ciiaraeMasi ypaBHEHHUsI HETIPEPBIBHOCTH JUTS
(ha30BO¥ IIOTHOCTH BEPOATHOCTH (61) MOXKHO 3aITUCaTh B CICAYIOIIEM BUJIC

6N N 5% 3N ap
(Xk p)= Xk +p —K= 0 — pk
kzl X ; 6Xk = Xy é oq, apk

[6H Op  OH 8pj__[Hp]
L Opy 0qy OQk opg

CrenoBarenbHo, (61) sxBuBaneHTHO ypaBHeHHto ['nd6ca (10). HerpynHo 3ame-
TUTb, YTO TEOPETHUYECKUIl BbIBOJ ypaBHeHus ['nooca (10) smusercs Gonee cTporuM,
YyeM TeopeTHYecKuil BBIBOJ ypaBHeHUil (58) u (59).

Ecnu B ciiyyae TeOpeTHUECKOro BhIBOAA ypaBHeHHUs! [ mOOca BO3MOXKHOCTH TEO-
pembl OcTporpaacKoro UCMOIb30BAHBI IPHU MOMYyYEHUH ypaBHEHUS (61), To mpu BHI-
Boze ypaBHeHHu# (58) u (59) BO3SMOXKHOCTH 3TOW TEOPUM MCIONB30BAaHBI MIPU HAITH-
cannu ypaBHeHus (60), a Takxke ypaBHEHUS BHIA

¢ Cads = [ divCav,
AV AV

rne G=—k-gradT u C=-D-gradn ecTs BEKTOPbI [UIOTHOCTH TEILIOBOTO MOTOKA
P

U TIOTOKAa KOHLIEHTPALUM, COBIAJAOLINE 110 HAPaBJICHUIO C IPaJUCHTOM TeMIIepa-
TYpbI U KOHIIEHTPAIUH, a II0 MOJYJIF0 PaBHBI KOJIMYECTBY TETlIa

d0 = —k 7" dsdt (62)
on
M KOHIICHTPAITHH
dc = -0 gsdt (63)
on

npoTekaromye 3a Bpems dt depe3 eOMHMYHYIO IUIOMAAKY dS , pacronokeHHYo
NEPICHUKYIAPHO K TPAAUCHTY TEMIIEPaTYphl M KOHIIEHTPAIIUH.

Kak Ha 370 OBUTO YKa3aHO B 1.4, TIPH 3aBEPIICHUH pa3padOTKH OCHOB CTATHCTH-
yecKkol MexaHnku [ mbb6ca, kak (U3MIECKONH TEOPUH TEIUIONPOBOTHOCTH U AUddy-
3um pe3ynbTatoB (24) u (25), a Takxe (35,a), (35,0), Kak JOKa3aTEIBCTBO Ul OCHOB-
HBIX YpaBHEHHH 3MIApudeckor Teopun TeruionposogaocTa (18), (19) u muddyzun
(20), (21), (22), ymanoch MOTy4HTh TOJNBKO ITOCIE TOTO, KaK MO-HOBOMY OBLIH HC-
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TIOJTb30BaHBl BO3MOXKHOCTU Memood pazoeneHus nepemMenHblx U BO3MOXKHOCTH Me-
mooa ynpasoneHus nepemenHvix. TeM caMbIM OBLIO ITOKA3aHO, YTO JTOKA3aTeIBCTBO
TAKOrO TOHATHSA, KaK KOHIIGHTpAlHWs, MOXXHO ITOJY4WTh, €CIH TpHU IEpexole u3
ypaBHeHuii ['ammibrona (10) x ypaBHenwsm Buma (12,a)-(12,r) u (35), Oymyr
yIIpa3IHEeHbl U3 JajbHEHIEero MCIOIb30BaHMS TaKUe NMepeMeHHbIe, Kak BpeMs t u
KOOpJMHATEHI X,Y,Z.

OnHako Kak 3aMeTHJIH, [TPY HAaIMCaHUK BhIpakeHnH (62) u (63), KoTopsie ObLIN
WCIIONIb30BaHbl NpU BbIBOsie ypaBHeHHH (58) u (59), COBMECTHO C MOHATHUSMH Kak
Temrepatypa —T u koHueHTpanust — C ObUTH HCIIOIB30BaHbI TAKKE MOHSITHSI BpEMEHU
U KoopauHathbl. [loaToMy cumTaem, uTO BBIBOJ ypaBHeHuil (58) u (59) ¢ camoro
Hayasa ObLIO MOJTYYEHO JIOKHBIM ITyTEM.

Teneps Ui TOro, YTOOBI IIMpPE PACKPHITH MPHUPOAY (hakTa, 4TO B CBOE BpeMs
ypaBHenus (58) u (59) ¢ camoro Havasa ObLIHM MOTYYCHBI HA JIOXKHOM ITyTH, O0OpaTHM
BHUMaHue elle Ha cieayromee. [Ipu nmoctpoenun cxembl-111 Teopernueckuii BbIBOI
ypaBaeHusi ['ub06ca (12,a) moiyueH Ha OCHOBE ypaBHEHHs JWHAMUKH [aMUIbTOHA
(10). TToaTOMY B 3TOM CMBICIIE MBI IIPUPOY 3TOr0 ypaBHeHUs (12,a) MOXKEM TOHATH
KaK ypaBHEHHE, UMEIOIEe CMBICI PEICHHs, MOJTYYEHHOTO U3 PelIeHHs YpaBHEHUS
['aMHIBTOHA C TOYHOCTBIO TPUCYILIEH aneebpauyeckoli ¢usuxe. OIHAKO, TO Ke ca-
MO€ MBI HE MOXEM CKa3aTh o mpupoje ypaBHeHui (58) u (59), 1 3T0 B OCHOBHOM U3-
3a TOro, 4TO B OCHOBE BBIBOJIA 3TUX yPaBHEHUI JICKUT HE OCHOBHOE YPaBHEHUE meo-
pemuyeckoti pusuku (1) u (10), a HaoOopoT, JexUT BeIpaxkeHue Buaa (62) u (63),
MOJTy4EeHHbIE B paMKaX BO3MOXXHOCTH IMAUPUHECKOU Qu3uKy ¥ K TOMY e SBISIO-
Iyecs: BHYTPEHHE [IPOTUBOPEUUBBIMU.

[Tpu moctpoeHunn cxembi-1X, 4TOOBI MOAYEPKHYTH ATOT (PAKT, YACTH CXEMBI, T
pacronoxkeHs! ypaBHeHus Bua (8) u (9), momydeHHbIe KaK HEKoe 00001IeHne ypas-
Henuit (58) u (59), oOBeneHa MYHKTUPHBIMH JTMHUSIMH.

F=m— 1
ot ( )l
1oy ,d 1
aireGp. ypaBHEHHS | w2 e 0o @]
KMHEMATUKH | !
1 1
apudm. ypasierm ! s ]
KHHEMATHKU 1 ou - 1
e a“Au=0 9) I
anredp. ypaBHEHHs r-a;u-------------'!
TEOMETPUH | == 0 !

X

apu(M. ypaBHEHUSI : :
reOMETpUH L_AE_:_O____________i
] (8) i
anreOp. ypaBHEHUS 1 (9 1
apudm. ypaBHEHUs i (9") i
1 1
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DTO caenaHo JuIs TOro, YTOOBI MOAYEPKHYTH (PaKT, 4To 3TH ypaBHeHus (8) u (9)
HE SIBJISIOTCSI ypaBHEHMSMH, KOTOpbIe OBUIM HONY4YeHHI Ha 0a3e BOSMOXKHOCTH OC-
HOBHOTO ypaBHeHHsI TeopeTuueckoit gpusuku (1) u (10).

6. Bo3MOKHOCTH HOBBIX W€l 1JIsl BHISIBJIEHHS] MPHPOAbI OIMOOK, TOMY-
IIEHHBIX NPH pa3padoTKe OCHOB TeOPeTHYECKOil M SMIUPUYECKO (PU3UKH.

6.1 O mom, nouemy ecmv HEOOXOOUMOCHb BbIICHUMb UCMUHHYIO NPUPOJY OC-
HOBHBIX YPAGHEHUN MAMPUUHOU U 801HO80U Mexanuku. Kak U3BECTHO, B CBOE BpeMs
OBUIO OCO3HAHO, YTO MHOTOYUCIICHHBIE (DaKThI, TIOJTydaeMble B 00JIaCTH IKCIIEPUMEH-
Ta, He ynaercs OOBSICHUTh INPH HENOCPEICTBEHHOM OIEPUPOBAHUH OCHOBHBIMHU
ypaBHEHHsIMH Kiaccuueckoil auHamuku Hetotona (1) u [amunbrona (10). Takxke
H3BECTHO O TOM, YTO MPH TAKOM ToNoKeHuH Borpoca [ eitsenbeprom [13] Oblia BbI-
JIBUHYTa HOBasl WJies MPUOIM3UTENBHO cieaytomero coaepxanus. OH o0paTHi BHU-
MaHHE Ha HeoOXoAMMOCTh 0000mmeHus ypaBHeHHH (10), KOTOpbIE MOMy4eHBI IS
B3aUMOCBSI3H HeHaOI00aeMblX 6eIuyuH TaKUM 00pa3oM, YTOOBI MPH STOM MOXKHO
OBUIO TONYYUTh HOBBIE YPaBHEHWs, CBS3bIBAIOLIME Habnodaemvie eeauyunvl. OH
npeanonaraig, 4To HA OCHOBE HOBBIX YPAaBHEHWI, MOJMYYEHHBIX Ui B3aMMOCBSI3U
HaOJII0ZIaeMBbIX BEJTUYUH, YIACTCSl OOBSICHUTH ONBITHBIC JTAaHHBIE M TaKMM 00pa3oMm
HaM yJaeTcsl BBIUTH U3 TPYIHOTO MOJIOKEHHSI.

OcHOBHBIE YpaBHEHUsI MAaTPUYHOM MEXaHUKU UMEIOT BUJL

._oH(q,p) _ _0H(qg, p)

q - ap 1 p - 6q ’
(64)
h
pa—-qp = (7] 1
W JUTS CITy4asi, KOTa YHCIIO CTEIeHeil CBOOOIbI paBHA SIMHUIIC

oM

“ P “ o
0x0s — 950k =0, (65)
P Ps — Ps Pk =0,

h

Pxds —ds Py = 7é‘is'

JUISL CITy4asi, KOT/Ia YMCIIO CTeTNeHel CBOOOIbI IPOU3BOIBHO.
3nech: ( — MaTpuia KOOPAKUHAT; p — MATPHILA UMITYJIbCA.

OO0rien3BecTHO U 0 TOM, uTO IlIpeauHrepoM mociie BhIBO/Ia KM OCHOBHOTO YpaB-
HEHHSI BONHOBOW MexaHWKH (15) mist ciydas, Korma WCCIEAYIOTCS CTallMOHAapHBIE
CHCTEMBI, eIIe ObLTO MOTYICHO YpaBHEHHE BUIA

.oy
ih—-Hy =0 66
o Y (66)
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JUTSl HECTAI[MOHAPHOT'O CITydasl.

W3BecTHO, YTO Ha OCHOBE aHajM3a ypaBHEeHUS (15) COBMECTHO C BHIpasKCHUSIMH
Buza (27) ObUTH MONYYEHBI PE3YNbTaThl, KOTOPHIE MBI B HACTOSIIIEE BPEMsI HMEEM B
OCHOBE TEOPUHU CTPOEHHS aToMa, MOJIEKYJ, TBepAbIx Tesl. OIHaKo, ¢ Ipyroi CTopo-
HBI, OOIIIEM3BECTHO M O TOM, YTO IIPH PEIICHNH 3a7ad, TA€ 32 OCHOBY IPUHUMAIOTCS
ypaBHeHus1 (64), (65) n (66), GDU3HKN BCTPETUIIUCH C OTPOMHBIMU TpyQHOCTSIMH. Ec-
JM (U3UKK JIOJITOE BPEMsI OCHOBY CBOEH HAaYKH pa3padaThlBaIN IPU IMPEATIONOXKe-
HHUH, YTO UMEIOTCSI COOTBETCTBUS MEXKIy OCHOBHBIMH ypaBHEHUSIMH KBAaHTOBOH M-
HaMWKH, HANMCAaHHBIMK B BapUaHTe MaTPUYHON U BOJHOBOW MeXaHHKH, TO [lupak B
cBoeii kuure [14] npuien K yMO3aKIIOUYEHUIO, YTO B ICHCTBUTEILHOCTH 3TO HE CO-
BceM Tak. Pasymeercs, mpu TakoM MOJOKEHHH BOIPOCa BO3HUKAET NpobieMa o
HEOOXOANMOCTH BBISICHUTh UCTUHHYIO IPUPOJY, KaK OCHOBHBIX ypaBHEHUH MaTpuy-
HOW MexaHHUKH (64), (65), Tak ¥ OCHOBHBIX YpaBHCHHI BOJHOBOM MexaHuku (15) u

(66).

6.2 Ha ocrose Hogblx udeil 6oniee KOpPeKmHo YOaemcest peutums me 3a0ayu, ye-
JbI0 peuleHs KOMOpbIX 6 coe 8pems ObLI0 NOyueHue OCHOBHLIX YPAGHEHU MAm-
puunoi mexanuxu. CyTb HOBBIX HJeH, KOTOPbIe MO3BOJSIOT PELIMTh 3a/laud TAKOro
CoZiep KaHMs B OOLIMX YePTaX CBOMUTCS K CICIYIOLIEMY:

1) MbI nioniaraem, 4To U3 BCEX Pe3yJIbTaToB, BEIPAOOTAHHBIX JIO CHX TIOpP B 00Ja-
cTH Hay4dHO# (uiiocodumn, Haubonee LEHHBIMU SBISIFOTCS WJEH, COJEpIKalluecs B
tpynax Hdexapra [4-6]. VIMEHHO 3TUMH HASSIMH MBI BOCIIONB30BAJIKChH MPH IIOCTPOE-
HHUHU CXeMbI-|, Kak onpeensomue myTb HCTUHBI.

2) Jlanee, COBMECTHO aHATU3UPYS UEH, YYTCHHBIC IIPHU MOCTPOCHUH cXeMbI-| n
uaeu u ypaBHeHHUs co BpeMeH Jlekapra, Jleiitbuuma, HeoToHa, IONMydeHHBIE B OCHO-
BaxX MaTeMaTHKU M (U3HKU BHayaje ObUIO OCO3HAHO, YTO MOCTENIEHHO CO3PEBAIOT
pe3yaBTaThl, yITEHHBIE TP ocTpoeHnu cxeMbl-11 u cxemsr- 111.

3) Janee ObUIO MMOKa3aHa BO3MOXKHOCTH 00OOIIEHHS OCHOBHBIX MW M ypaBHe-
HHH, TIOJIy9eHHBIX B 00IACTH TEOPHU CTPOCHUS BEIIECTB U (DM3MIECKOH XHUMHUH TaK,
YTOOBI 3TO MPHUBETO K YCHEUTHOMY 3aBEPILCHUIO Pa3padOTKH OCHOB TEX MPOrpamM,
KOTOpBIE MOTEHIINAIBFHO coaepkat B cede cxema-1V u cxema-V. bruto ocozHaHo, 9T0
OCHOBHBIE YPaBHEHUs, IOIYUYCHHbIE B 00JIaCTH TEOPUH CTPOCHHUS BELIECTB M (HU3U-
YECKOH XUMHH, UMEIOT CMBICTT PELIEHHS], CBA3BIBAIOIINE HAOIIOIaeMble BEITMUMHBL.

4) Taxxe Mmoka3aHa BO3MOXKHOCTh HOBOW MHTEPIIPETAIINH IPUPOIBI YPABHEHUN
(11) m (12), yurennsie npu cocraBieHnu cxeMbl-ll u cxemsi-1ll B Takom acmekre,
9TOOBI ATO MPUBENIO K HOBOMY IIOHIMAaHHIO TIPUPOB! BeIpaskeHwit (16), (17) u (22).

Bruto oco3HaHo, 4TO TEMEph MBI MpHpOAyY BhIpaxenuit (34) u (35), npuaUMas
KaK JTOKa3aTeNnbCTBO pe3ynbraToB Buaa (16), (17) u (22), MokeM OHUMATDH KakK pe-
IIEHW, MOy4EeHHbIE U3 YpaBHEHHH [ aMMIbTOHA AJIS1 B3aMMOCBSI3M HaOIIOJaEMBIX
BEJINYHNH.

Kak usBectHo, coorHomenus (16), (17) u (22) eme 10 MoIydeHHus UX TEOPETH-
YECKOI'0 JIOKa3aTeNbCTBA OYEHb HIMPOKO MCIONB30BAIIICH C IENBIO OIUCAHUS OIBIT-
HBIX JaHHBIX. [103TOMY mocie ModydeHHs WX TEOpEeTHYECKOro OKa3aTelbCTBa, C
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packpbiTieM HU3HIECKOI TPUPOIBI TAKUX BEITUYUH, KAKOBBIMH SIBJISIOTCS KOHCTAHTA
paeroBecus (K) u agcopbuuonnas koHctanTa (D), ecTh OCHOBaHUs MPEIIONOKUTb,
YTO BO3MOXKHOCTH TSl OTIMCAHMSI OIBITA eInie Ooiee OyIyT TiTyOOKUMHU.

Takum 00pa3oM, UMes B BHIY BCE BBINICHU3IOKECHHOE, Y HAC MOSABISETCS BO3-
MOYKHOCTB CIIETIaTh CIIeAyollee 3akmoueHue. [Ipu nonydennn ypasHenuit (11), (12)
u (34), (35) u3 ypaBHenuit quHamukn ['ammnbrona (10) kak ypaBHEHHH, HMEIOIINX
CMBICIT pEeLIeHUs] C TOYHOCTBIO TPUCYLIEH areebpauieckoll usuke N apudmemue-
ckoll ¢husuxe, IpodiieMa, KOTOPYIO Iiepes coOOil CTaBUIIM OCHOBATENU MAMPUUHOU
MexanuKu, peliIach 0oiee KOppeKTHO.

6.3 O npomusopeuusx, komopwvle co0epicamcs 60 epemennom ypagnenuu Lllpe-
Ouneepa. Kak 00 3ToM OBIIO CKa3aHO BHIIIE, IPU MOCTPOeHUH cXxeMbl-ll 32 ocHOBY
OBUTH MIPUHSTHI CIIETYIONINE HICU U PE3YIbTaThI:

— anreOpanyeckue U apupMeTHYECKHe ypaBHEHHMsS! ObUIM TPHHSTHI 32 OCHOBY
TEOPHUH MBIIILICHNS;

— OCHOBHBIC YpaBHEHHUs anreOpanvecKkod reoMeTpud M apuMeTUuecKoil reo-
MeTpuu OBbUIM TPHHSATHI 32 pelleHHe 3aJady reOMETPUH C TOYHOCTBHIO TPHCYIIEeH a-
redpe u apudmeTuke;

— OCHOBHBIC ypaBHEHHMS ayreOpandeckoll KMHEMAaTHKU M apu(hMETHUECKOH Ku-
HEMaTUKH OBbLIM NPHHATHI 32 PELICHNE 33a7a4 KHHEMAaTHKU ¢ TOYHOCTBIO IPHCYIEH
anredpe u apudmeruke;

— 32 OCHOBHBIE YPaBHEHHS aneeOpauyeckoll @usuxu, TOTYYCHHbIC U3 PeIeHHS
ypaBHeHu#t ['amuprona (10) mms MHOTMX HNOAYMHEHHBIX CBS3SIM BHEIIHEW CHIIBI
yacTull, ObuK NpUHATHI ypaBHeHus (11,a,0,B);

— 32 OCHOBHBIE YpaBHEHHUS apupmemuyeckol ¢pusuxu, OTYUICHHbIE U3 PEICHUS
ypaBHenuit ['amuprona (10) mms MHOTMX HOAYMHEHHBIX CBS3SIM BHELIHEH CHIIBI
YacTHIl, ObUIH TPUHATHI ypaBHeHus (34).

Ha 6a3e Bo3amoxxHOCTel petieHust (34) ynaercst y4ecTb He TOJIBKO YHCIIO YaCTHIL,
KOTOpBIE TOIXYMHEHBI CBA3AM M JBIDKYTCS YIOPSIOYEHHO, HO M MPUPOIY ITHX Ya-
cruil. [1o3TOMY 9TH pe3ynbTaThl OBUTH MPUHATHI 32 PEIICHUs, KOTOPHIE YIOBJIETBO-
PSIOT KPUTEPHIO MTOJTHOTHI pelIeHns (PU3MYECKHUX 3a1a4.

3ameTuM, TONYYUTh TaKKue perieHns u3 ypaBHeHuit ['ammiprona (10) cramo Bo3-
MOXKHBIM TOJIBKO IIOCJIE TOT0, KaKk OBUIO CHENIaHO MPEIIIONI0KEHNE, YTO YPaBHEHUS
(11, a,6,8) umetor cmbicn mis 3N+1, 3N-mepHoro mpocrpaHcTBa, Toraa kak (34)
HUMEET CMBICT I TPEXMEPHOro MPOCTPAHCTBA. ['OBOPS IPYTMMH CIIOBaMH, NPH IIe-
pexone u3 ucxomnoro ypasuenus (10) BHauane k ypaBHeHusM (11,a,0,B), a 3aTem K
(34) 6pu1a BCNONB30BaHA BO3ZMOXKHOCTH Memood pazoeieHus nepemeHHblX, 0 Memo-
0a ynpaszoHeHusl nepeMeHHbIX.

Kax BugmM, ypaBuerne Illpenmarepa (11,B) ymamnoch MOTYYHTh M3 HCXOIHBIX
ypaBHenuit (10) u (11,a) TonbKkO MpH ynpa3IHEHHH MepeMeHHOH t u3 naipHenIero
WCTIONIb30BAHMSA, U TOJBKO IPU TAKOM IPEIITONIOKEHUH CTajI0 BOSMOXKHBIM BBECTH
Takue (PyHKIMOHANBI, KaKk BoiHOBas (yHKIMsA . OOHAKO, KaK M3BECTHO, B CBOE
Bpems Llpeaunrep, mocie Toro kak UM ObUTO moiydeHo ypaHeHue (11,B), Bckope
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TIOTY4HII elle ypaBHeHue (66), KyJa BXOIUT IepeMeHHast — BpeMst t, koTopoe paHee
nipu nonryyennu ypasHenus (11,8) u3 (10) Opu10 ynpasauaeno. Vmest B Buay otH ax-
TBI, MBI CUHTaeM, YTO BpeMeHHoe ypaBHeHue lllpenuurepa (66) comepkut B cede
TIPOTUBOPEUHSI.

6.4 BozmooicHocmb HO8bIX ulell 011 paspadomku OCHO8 KEAHMOBOU Meopuu
mHozux men. Kak u3BecTHO, TOBOpSI 00 OCHOBHBIX PE3YJbTaTaX, COCTABIISIIOLIUX CO-
JIepIKaHNue K8AHIMOBOU Meopuy MHO2UX mesl, UMEIOT B BUAY HIIEU W Pe3yNbTaThl, 110-
Jy4eHHbIe U3 penieHuit ypasHenuii llpenunrepa (12,8) u (66). B Hamm nau ¢ onpe-
JICTICHHON YBEPEHHOCTBIO MOXHO TOBOPUTH, YTO MBI UMEEM YJIIOBJIECTBOPHUTEIHHO
pa3paboTaHHYIO OCHOBY kganmogou meopuu mroeux men (KTMT), korna pedys unet
0 pe3yJbTarax, HoJMy4eHHBIX TIPH PEICHUH CTallMoHapHoro ypaBHenus [lpenunrepa
(12,B), ¢ yuerom Bbipakenusi Buaa (27). Hanpumep, Bce pe3ynbTaThl TEOPUU CTpOE-
HUSI BEIECTB MONTY4YeHBl MIMEHHO Ha Takoil ocHoBe. C ApYyroi CTOPOHBI, MBI BCE €Il
C YBEPEHHOCTBIO HE MOXKEM CKa3aTh, YTO MMEEM TaKWe )K€ YCIIEXH 10 TOW 4acTh
KTMT, rne ocHOBHBIE pe3yabTAThl MBITAIOTCS MOIYYHTh, pelllasi BpeMEHHOE YpaBHE-
Hue [llpenunrepa (66). OObIMHO TOBOPS O pe3ysibTaTax, MOJIYYCHHBIX B ATOW YacTH
KTMT, B OCHOBHOM, UMEIOT B BUY UCH H PE3YJbTATHI, KOTOPHIEC ObLIH MOTYYEHBI B
pa6orax [15,16] npu pazpaboTke OCHOB MUKPOCKOTHYECKOW TECOPHUH CBEPXTEKYIECTH
U cBepXmpoBoauMocTH. Kak M3BECTHO, OCHOBHBIE HIEU 3TUX paboT OBUIM MPUHSATHI
3a yIOBJICTBOPUTEIHHO Pa3pabOTaHHYIO TECOPUIO CBEPXTEKYUECTH M CBEPXIIPOBOAU-
MocTU. C pyroit CTOPOHBI, €CIIM BEPUTh B UCTUHHOCTh HOBBIX HJIEH, KOTOpbIE HAMU
ObLTIH U3JIOKEHBI B pabortax [17,18], To ¢ ompemencHHON yBEPEHHOCTHIO MOKHO T'O-
BOPHTB, YTO 3TO HE COBCEM TaK.

CornacHO COAEPXKAHUIO HOBBIX HAEH ISl yIOBIETBOPUTENBHOI pa3paboTKH oc-
HO8 K8aHmosoll meopuu mHozux men ypasaenus (11,a)-(11,8) u (12,a)-(12,r), yuren-
Hele ¢ nomortnbio cxeM |l u |11, BHauane 1omKHBI OBITH MPHHATHI 32 OCHOBHBIE YpaB-
HEHUS KIACCU4ecKol meopuu MHO2UX mel, KOTOpbIe TIOJIydeHb] U3 PEIeHUs ypaBHe-
Huil 'amunsToHa (10) IS MHOTHX YHOPSIIOUYEHHO M XaOTHYHO ABIDKYIIIUXCS YaCTHII.
3arem BeIpaskeHus Buaa (34) u (35) DomKHBI OBITH PUHATH 32 OCHOBHBIE YPaBHEHHUS
K68AHMOGOU Meopuy MHO2UX meil, KOTOpbIe MOIydeHbl U3 peuleHust ypaBHeHuil I a-
MmwibToHA (10) IS MHOTHX YIIOPSOOYEHHO W XaOTHYHO NBIKYIIMXcs dactur. Kak
BUMM, COTJIACHO CYTH HOBBIX HZEH, MBI IMEEM BO3MOXKHOCTH NPHUHATH CTAIlMOHAP-
Hoe ypaBHeHue lllpenunrepa 3a ypaBHEHHE KJIACCUYECKOM TEOpUU MHOruX Ten. Kak
ObUTO yKa3aHo B 11.6.3, Ha 6a3e BO3MOXXHOCTH HOBBIX HJIEH, yaaeTcs MPHUHATH K 3a-
KITIOYEHUIO, YTO BpeMeHHoe ypaBHeHue lllpenunrepa (66) comepxut B cebe mpoTu-
Bopeuns. Pazymeercsi, eciam 3TO Tak, TO TENEph OISTH BO3HUKAET IpodiieMa 0 He0O-
XOMMOCTH pa3pabOTKN Ha HOBOM IYTH MHOW MHKPOCKOIMHMYECKOH TEOPUH CBEPXTeE-
KYy4€CTH M CBEPXIIPOBOIUMOCTH.

Kax yxazano B paborax [17,18], Ha Ga3e OCHOBBI HOBBIX HIEH Takas BO3MOXK-
HOCTh MMeeTCsl. B 3THX cTaThsIX MBI MBITAIHCH NOKA3aTh, YTO K MOHUMAHUIO TIPUPO-
JIbl CBEPXTEKYYECTH M CBEPXIPOBOJUMOCTH MOXKHO MPHUITH Ha OCHOBE MHTEpIIPETa-
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ouu MpUupoabl BA3KOCTH L W NPUPOABI YACIBHOI'O CONPOTHUBJIICHUA P B (bOpMyJ'Ie

| = A—l; Ha ocHOBe (35,0).

s

Kaxk 6b110 yxa3zano B [19], petas ypapuenue Illpenunrepa (66) mis MHOTHX 4a-
CTHI, THITAIOTCS pa3padoTaTh OCHOBY KBAHTOBOW TEOPUHM KWHETHKH XUMHUYECKHX
peakumii. Hanpumep, B 3TOW KHHUT€ COAEPIKUTCS TIOTBITKA TOKa3aTh, KAaK OCHOBHBIE
ypaBHEHHSI TEOPHU aOCOJIOTHBIX CKOPOCTEH MOXXHO TOJNYYWTh, aHAIM3UPYS pelie-
HUs, TIOJTyYeHHbIE U3 pelieHus ypaBHeHus (66). OgHako, Ha Halll B3TJIA[, MOIBITKA
pa3paboTaTh OCHOBY KBaHTOBOM TEOPHM KHMHETHKH XHMHUYECKHX PEAKIHA TaKUM
CIoco0OM OCHOBaHa Ha MIESAX, Coleprkalux B cede nmpoTuBopeuus. CyTb IpOTUBO-
pedus cBomuTes K cinegyromeMy. Kak u3BecTHO, 0ObIYHO OCHOBOIIONATAIOIME ypaB-
HCHUA TCOPUH KUHECTUKU XUMUYCCKUX peaKqu/i IIOJTy4aroT C HUCIIOJIb30BAHUEM IIOHS-
TUS KOHICHTpaluKu 4YaCTHI. IT0 sABISAETCA MMOHATHUEM, KOTOPOE CBOC 06OCHOBaHI/Ie
MOXET IOJYYUTh, UCIOJIB3Yys BO3MOXHOCTU OCHOBHBIX ypaBHeHI/Iﬁ KJIaCCUYECKOM
Teopud MHOTHX Tell ['mbOca. DTOT MOAXOJ C CaMOro Haydajia UCCIEAYET CHCTEMY
MHOTUX XaOTUYHO ABMXXYIIUXCS YaCTHLL. HOBTOMy MOIBITKA MMOTYYUTH O6OCHOBaHI/Ie
OCHOBHBIM YPaBHEHHSIM TEOPHUM KHHETHKH XHMHYECKUX peakiuil Ha Oa3e BO3MOX-
Hoctu ypaBHeHus llIpenunrepa (66), conepur B cede MpOTHBOPEUHSL.

VYpasuenus lllpeaunrepa nomy4eHsl OIpy HONBITKE PELINTh 3aAady U MHOTHX
YIOPSAAOYESHHO JBIKYIIUXCS YaCTHL, OJYMHEHHBIX CBS35IM BHEIIHUX CHIL. I1oaToMy
OHO HE MOKET CIIY)KHTh OCHOBOH IIPH HOMBITKE PELINTh 3a/ady, TI€ OCHOBOIOIara-
IOIIUM SIBJIIETCS TAKOE MOHATHE KaK KOHIIEHTPALHS.

7. BO3MOKHOCTh HOBBIX M€l 111 MHTepIpeTALMH MPUPOIbI YPABHEHUs
HaBbe-Ctokca, a Takike Al NMOJYyYeHHs pelleHHil, 00bSICHAIOLIMX NPUPOLY
JIAaMMHAPHOI U TypOyJaeHTHON Teky4yecTH. Kak 6put0 ykasano B [20], ecnu ypas-
Hennto HaBbe-Crokca, HaMCaHHOMY B LIJIMHAPHYECKUX KOOPIMHATAX, TIPHIOKHUTD
OIMCaHUe TeUeHUs B Kpyrioi Tpyoe Xarena-ITyaseiins (puc.2), TO MOXKHO TIONYIHTh
ypaBHEHHUE

dhu 1du)_dp

, 60
dy? ydy) dx (60)

u

IZIe OCh TPYOBI COBIIAIAET C OCBIO X, paAnalibHAas KOOPAMHATA ) U3MEPSIETCS OT OCH
TpyOb1. COCTaBISIONIME CKOPOCTH U B pajinajJbHOM HANpaBlIeHHH M B HAIPABICHUH
KacaTeJIbHON K OKPYXKHOCTH MOIIEPEYHOT0 CeueHHs paBHbBI Hyr0. CocTaBmsromas B
0CEBOM HAaIPaBJIEHUH ITyCTh paBHA U; OHA 3aBUCUT TOJIBKO OT KOOpAMHATHI . JlaBie-
HHE B K&KJOM ITONEPETHOM CEUYCHNUH TPYOBI TOCTOSIHHO.
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Puc. 2. JlamuHapHOe TeueHHE B TpyOe

PemuB 310 ypaBHEHHUE ITpY TpaHUYHBIX ycioBusix U =0 mpu Bcex Y =R MoxHO
TIOJTYYUTh PacrpeesieHne CKOPOCTH TI0 MONEPEYHOMY CEUEHHUIO TPYOBI

1(d
u(y) =——[—DJ(R2 -y?), (68)
4\ dx
rac
90 _PimPe g
dx 14

€CTb IIOCTOSIHHBIN Ilepenan JaBiIeHUs, KOTOPbIA 3a/1aH.

Mp1 BUOUM, YTO paclpeeieHne CKOPOCTH B MONEPEYHOM CeYeHHH UMeeT Gop-
My napabonouza BpameHus. MakcumanbHasi CKOPOCTh TEUSHUsS OTMedaeTcs B cepe-
JIHE TpYOBI ¥ paBHa

R2 ( dp
AR 69
(2] (69)
CpenHsis CKOPOCTb B IONEPEYHOM CEYEHNH ONPEAeseTcs o Gopmyiie

2
goUm _R™ [ dp
2 8u dx
CrenoBartenbHO, B €MHUILY BPEMEHH uepe3 TOoMepedHoe ceueHHe MPOTeKaeT KO-
JUYECTBO YKUIKOCTH (Pacxoym)

8u dx

Ora QopmMyna, modydeHHas Kak pemieHrne ypaBHeHUs HaBre-CTokca, coBmamaer
¢ ¢opmynoit Xarena-Ilyaseiins (4), mpuBeneHHoH B 1.1, KoTopas Obla moaydeHa Ha
OCHOBE aHAJIN3a ONbITHBIX JaHHBIX.

3aMeTnM, UMEHHO 3TH Pe3ybTaThl IMEIOT B BHAY, KOT/1a TOBOPST, UTO Ha Oaze
BO3MOXKHOCTH ypaBHeHHs HaBbe-CTokca ymaeTcs IOHSATH NPHPOAY IIPOLECCOB,
HMMEIOIINX MECTO B JIAMHHAPHOM peXuMe TeKydecTd. [loaToMy Ha OCHOBE 3TOro ke
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YpaBHEHHUS IBITAIOTCS TOJMYYHUTh PEIIeHNUs], Ha 0a3e BO3MOMKHOCTH KOTOPBIX MOXKHO
ObUTO OBl MOHATH TAKXKE NMPHUPOAY MPOLECCOB, MPOTEKAIOIINX B TYpOYJICHTHOM pe-
xuMe TekydecTd. OIHAKO, KaK U3BECTHO, JIOCTHYbL 3TOW IENH JI0 CUX IOp HE yja-
nock. Ha Hamn B3risia, Bce STH TPYAHOCTH, KOTOPHIE BCTPEUYAIOTCS HA STOM ITyTH,
KOT/Ia MBI TIbITaeMcsl TIONYYUTh penieHue u3 ypaBHeHuss HaBpe-CTokca, Ha OCHOBE
KOTOpPOT'O MOKHO OBIJIO OBI IOHATH MPUPOY TYpOYJIEHTHOH TEKy4ecTH, B OCHOBHOM
00YCIIOBJIEHO TE€M, YTO MBI BCE €Ile HE COBCEM ITPaBWIILHO IMOHUMAEM, KaK MPUPOTY
ypaBueHu# (2) u (3), Tak u pemenus Buaa (68), nomydeHHbIX n3 ypaBHenus (3). Ectp
OCHOBAHHMS MIPEATNOIOKUTh, YTO MBI U3 ypaBHeHUs HaBbe-CTOKca mblTaeMcst TONY-
YUTh TaKOE PEIIEHHs, KOTOPOE 1O CYTH CBOEH NMPHUPOJBI MOTEHIMAIBHO HE COAEp-
JKHUTCSI B 9TOM ypaBHEHHUH.

OOBIYHO roBOps 0 TpHUpoAe ypaBHeHus Ditiepa (2) u HaBbe-Crokca (3), umeror
B BuAy [1], 9TO OHM MONyYEHBI KaK HEKOTOpbIH aHamor ypaBHeHus Herotowna (1).
OnHako, ujieH, coaepKalrecs: B 9TOM 3aKJIIOUSHUH, B JICHCTBUTEIILHOCTH, HUYETO He
JAr0T JUId MTOHUMAaHMSA MCTMHHON mpuponasl ypaBHeHHH (2) u (3). Ha Ham B3
JOJIKHBI UMETh MECTO HEKOTOPLIC MHBIC UACH, HAa 63,36 BO3MOXXHOCTU KOTOPBIX MOXK-
HO IIPUWTHU K PACKPBITUIO UCTUHHOM NPUPOABI 3TUX YpaBHEHUH. MBI 31€Ch UMEEM B
BUIy WieH, BeIpaboTaHHble B paborax [2,3], mpecnenyromiue 1eib 1aTh HOBYIO HH-
TEPIPETALUIO NPUPOAbLl OCHOBHBIX YPABHEHUM TEOPETHMUECKOM M 3MIMPUYECKOU
¢u3MKU. DTH HOBBIE HAEH BKpATIE eIle pa3 ObUTH W3JI0XKEHBI B 1.4, KOrJa MBI IIbITa-
JIUCh TIONYYHTh OTBET Ha Bompoc (5), chopmynupoBanuslii B 11.1. B .4 otBer Ha 3TOT
Boripoc (5) ObUT AaH NpH MPUBEICHUN B OPSAOK MJIEH U ypaBHEHHH, KOTOpbIe ObLTN
cucreMaTu3upoBansl ¢ nmomomsio cxeM |l u I, IIpu moctpoeHnn 3THX cXeM HOBBIE
UIeH U OCHOBHBIE YpaBHEHHS TEOPETHYECKOH (PM3MKM OBLIIM CHCTEMaTH3MPOBAHEI
TaK, 4TOOBI HAa UX OCHOBE MOXKHO OBLJIO MPHUITH TaKXKe K NOHUMAHHIO IPUPOIBI KO-
1e0amenbHO-60IHObIX U MENA08bIX, OUPDPY3UOHHBIX Npoyeccos. MBI MoaraeM, 4To
IIPY yJAaYHOM HCIIOJIb30BaHUHU 3TUX HOBBIX HJIEH, yIaeTcsl MOHATh HE TONbKO UCTHH-
HyI0 npupofdy ypaBHeHuit (2) u (3), Ho 1 npupoxay pemieHus Buaa (68), moTy4eHHOT 0
u3 ypaBHeHus (3).

Cxema-X
F- m‘L‘t’ (1)
anrebp. ypaB. | oV ., _ 1
KUHEMaTHKU ot + (VW = 7;Vp (2
apupm.  ypas. v 1
KHHEMATHKH ZH (W =—=Vp+nAv ©)
ot p
anreOp. ypaBH.
reOMEeTPHU
apuM.  ypaBH.
reOMETPHU
anre0p. ypaBH. 1 (dp] 22
uly)=— — |(R° = 68
apudm. ypasH. ) mes ( y?)  (68)




90 Anmaes H K.

IIOCTPOEHA TaK, YTOObI OCHOBHBIMH HESMH, BBHIpaOOTAaHHBIMHU TIPH pa3padoOTKe Oc-
HOB TEOPETHYECKOH (PHU3HKH, KOTOpBIE yuTeHbI Ipu noctpoennu cxem Il u I, mox-
HO OBUIO TOJTB30BATHCS TPH MHTEPIIPETANU IPUPOIGI OCHOBHBIX YpPaBHEHUI Teope-
THaeckol ruapoanHamuku (2) u (3). Mnen, kotopble ObUTH MIPUHSTHI 32 OCHOBY ITPH
noctpoernu cxeM |l u 1, sBistrorest cnenyromme:

1) AnreOpanueckue u apupMeTHIECKE yPaBHEHUS IPUHSTHI 32 OCHOBY TEOPHUHU
MBILIJICHUS

2) OcHOBHBIE ypaBHEHHUS aNreOpanvecKoil TeoOMEeTpuH M apu(pMeTHIecKoi reo-
METPHUU TIPUHSATHI 32 Pe3yJbTaThl, MOJYUYECHHbIE NPU PELICHUH 3a]ad TeOMETPUH C
TOYHOCTBIO TIPUCYIIEH JUTS 3aJia4, pellaeMbIX B areope u apuMeTuKe;

3) OcHoBHBIE YpaBHEHUsI areOpanyeckoii KHHEMATHKU U apu(METHIECKON KH-
HEMAaTHKH TPUHSATHI 38 PE3yJIbTaThl, NONYYEHHBIC MTPHU PEIICHUN 3a/1a4 KUHEMAMUKU
C TOYHOCTBIO TIPUCYLIEH T 3a]a4, pelaeMbIX B anreope u apudmernke;

4) OcHoBHble ypaBHeHUsI TeopeTnueckoi ¢usuku (11) u (12), a Takke BbIpake-
Hus Buaa (34) u (35), nonydeHHbIe U3 THX YPaBHEHWH, TPUHATHI 332 PE3yNbTAThl,
HIOJTyYEHHBIE TP PELICHUH 3aJ1a4 u3uKky ¢ TOUHOCTHIO TIPUCYIIEH IS 3a/1a4, pela-
eMbIX B anredpe u apudmeruke. To ectb ypaBHenus (11), (12) u Beipakenus (34) u
(35) mpHHSITHI 32 pelIeHNUs, MOMyICHHBIC U3 PEICHHUs YpaBHEHHH [ aMUIIbTOHA, KO-
TOpBIE TEIepb MOTYT ObITh MOHATHI KaK OCHOBHbBIC YPaBHEHHS anreOpaudeckoil u
apu(pMeTHIECKON (HU3UKH.

Tenepb, Oepst 32 OCHOBY 9TH HJeU M Pe3yAbTaThl, IOJTy4eHHBIE B 001aCTH Teope-
THUYECKON (PU3UKH, MBI IMEEM BO3MOXKHOCTB IIONBITATHCS [0-HOBOMY IIOHSTH IPUPO-
ny ypaBHeHus Ditnepa (2) u HaBbe-Crokca (3). 3amernM, npu noctpoesnu cxeM Il u
I1] Bo3HMKIIA HEOOXOAUMOCTh CAENATH MPEIIONIOKESHUE O TOM, YTO MIPH TEPeXoie 13
ypaBHenu#t ['amuiprona (10) x ypaBuenusm (11) u (12), Opia MCOIR30BaHA BO3-
MOXXHOCTh MHOTOMEpHOro mnpoctpancTBa ¢ pazmepHocTbio 3N+1,3N u 6N+1,6N u
3TO JaJI0 BO3MOXKHOCTH IOHATH NMPUPOAY 3TUX ypaBHEHWH, KaK ypaBHEHHUI, UMEIO-
IIUX CMBICI PEIIeHUH, OIYYEHHBIX ¢ TOYHOCTBIO anreOpbl. MBI cunTaeM, 4To aHa-
JIOTHYHBIM 00pa3oM MMEEM BO3MOXXHOCTh ITO-HOBOMY HHTEPIPETHPOBATH MIPUPOLY
ypaBHeHus Jitnepa (2) u HaBre-Crokca (3). st 3TOro mpeanonokuM, 94To MpH Tie-
pexone u3 ypaBHeHus HeioToHa (1) x ypaBHeHmsM (2) u (3) caenaHo MpemmoiIoxe-
HHUE, YTO U B 3TOM CJIy4ae HCIIOIb30BaHA BO3MOKHOCTH MHOIOMEPHOTO IPOCTpaH-
crBa ¢ pazmeprHocTbio 3N+1, roe N — uuncio yacruil.

OnHaxo, UMest B BHLY, YTO 33/1a4a B 3TOM CIIy4ae PeIaeTcsi C TOYHOCTBIO, KOr/ia
OCHOBHBIMH OOBEKTAMH HCCIICAOBAHUS SIBJISCTCS HE YMCIIO YaCTHIl TEKYIIEH KHUIKO-
CTH, @ YNCII0 OECKOHEUHBIX YHMCENl KWHEMATHYECKNX TOYEK, OMPENEISIONINX TPacK-
TOPHUIO YACTHII, CKOPOCTh KOTOPBIX, B CBOIO OYepelb, OMpeenseTcs coriacHo (68),
TO MOXKHO JIOTaJaThCsl, YTO Pa3MEPHOCTH MHOTOMEPHOT'O MPOCTPAHCTBA, UCIIOIb3ye-
Moii Tipu Tiepexoxae u3 ypaBHeHus (1) k ypaBHeHmsM (2) u (3), Oymer 6eckOHETHO-
MEpHBIM.

MBI cynTaeM, 4TO IIPH TAKOM ITOXO0/I€ K IIOHMMAHUIO IPUPOBI YpaBHEeHHH (2) n
(3) ux nmpupoaa MOXKET OBITh MOHATA KaK ypaBHEHMS, UMEIOIINE CMBICI PEIICHHS,
norydeHHsle u3 (1) ¢ TOYHOCTBIO IpHUCYIIeH anredpandeckoi (hU3HKe.
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Kak 6b110 ykazaHo B 1.4, BeipakeHus (34) u (35) UMEIOT CMBICI peleHus, Mmo-
JIy4eHHbIE C TOYHOCTBIO MPUCYIIEH apuMeTHdecKkoil GU3MKe, 1 UMEIOT CMBICI JUIS
0OBIYHOT'O TPEXMEPHOTI'0 IPOCTPAHCTBA.

B n.4 ykazaHo emie u Ha TO, YTO NpHU NOJYYEHUH pelIeHuil u3 ypaBHeHUil ['a-
MuiibToHa (10) MCroNBb30BaHAa BO3MOXKHOCTH MemoOdd pa30eNeHus NepemMeHHblX W
Memooa ynpasonenusi nepemennvix. Ha Hamn B3MIIsAA, 3TUMH JK€ UAEIMH MOXXHO
TIOJTB30BATHCS U1l TOTO, YTOOBI Oosiee TITyOOKO MOHSTH MPUPOAY pelneHui (68) u
(69), nmonyuennpix u3 ypaBHeHuUs HaBbe-Ctokca (3). Y maercs oco3Hath, 4TO ypaBHe-
uue Ditnepa (2) u HaBbe-CTokca (3) UIMEIOT CMBICH PEIICHHUM, TIOTYICHHBIX C TOYHO-
CTBIO TIPUCYILEH anredpandeckoil (PU3uKe, U 3TO UMEET MECTO, KOrja pa3MepHOCTh
MPOCTPaHCTBA MpeonaraeTcs 0eckoHeYHOMepHBIM. OJIHaKO BhIpaxkeHue Buaa (68)
1 (69) UMEIOT CMBICH PEelIeHH, MOITYYEHHBIX C TOYHOCTBIO MpUCYIel apudmeTnie-
cKoll (r3HKe, U UMEIOT CMBICI AJIsl OOBIYHOTO TPEXMEPHOTO TPOCTpaHCcTBa. 1 oBOps
JIPYTUMH CJIOBaMH, MBI 31eCh XOTHM CKa3aTh, YTO BhIpakeHus (68) u (69) Ha Oaze
BO3MO)KHOCTH HOBBIX HZEH MMONy4aloT Oosee NIyOOKYr MHTEPIIPETAlIo KaK pele-
HMH, IOJTYYEHHBIX U3 perieHus ypasHeHus: HetoTona (1).

[pupony peutenuit (68) u (69) yaaercs moHATH elie Oonee ryooKo, eciiu Tpa-
C€KTOPUU JABMKCHUA 4aCTHUIL )KUAKOCTH IPUHUMATL 3a JIMHUMH, 06paSOBaHHbIC us3 GCC-
KOHEYHOI'0 4YHCiIa KUHEMAaTH4ecKUX ToueK. [103ToMy B 3TOM cMBICIIE Teleph MOXKHO
TOBOPUTb, YTO MPH MOIYUYEHHH ITHX PELICHUH ynaeTcs A0Ka3aTb, YTO JaMUHAPHBINA
PEKUM TEKY4ECTH MMEET MECTO B TOM Cilydyae, KOI/la YacTHIIbI )KUAKOCTH ABHKYTCS
HACTONNBKO YHOPSJOYEHHO, YTO KHHEMATH4ECKasi TPAEKTOPHUS €€ JBMKCHUS SIBIISCTCS
CIIeCTBHEM OECKOHEYHOI0 4HCla TOYEK, T.€. KBAHTOB, IOMYMHEHHBIX CBA3AM He-
MIPEPBIBHOCTH.

3aMeTuM, B MBICIISX, U3JI0)KEHHBIX BBIIIE, MBI IIBITAsICh IO-HOBOMY IOHSTH IPH-
pony ypaBHeHus Jinepa (2) u HaBbe-Crokca (3), a Taxoke pemenuii (68) u (69), B
OCHOBHOM, IIBITAJIMCH CAENATH MOJIE3HBIMU HIEH W YPaBHEHUS TEOPETHUECKON PU3H-
KU, KOTOpbIe ObUTM yuTeHbI Nipu noctpoeHuu cxemsl |1, [Ipu aTom ynaBanock o0bsic-
HUTBH TPUPOAY TPOIECCOB, KOTOPHIE UMEIOT MECTO B JJAMUHAPHOM PEXHME TEKyde-
CTH.

Teneps st TOro 4To0bI O0NIee YIITyOUTh STH PEISHH C LENbIO MOTyICHUS aHa-
JUTUYECKHUX PEHICHUH, OOBICHSIIONINX MPUPOLY TYpOYIEeHTHON TEeKY4eCTH, MOIBITa-
eMcsl C/AENaTh MOJIE3HBIMHU HOBBIE HJIEH, BbIpaOOTaHHBIE B 00IACTH TEOPETHUECKOM
(U3UKK ¥ KOTOpBIE OBLIM YYTEHBI MPH MTOCcTpoeHn: cxeMsr 1.

Kak m3BectHO, OcCHOBHOE oTnmuue ypaBHeHus ['mO0ca (12), ncmons3yemoro npu
moctpoeanu cxeMmbl |ll, oT ocHOBHBIX ypaBHeHHWH Teopunm [ammnbpTOHA-SAKOOH-
pemurarepa (11), yarenHsie mpu mocTpoeHuH cxeMsl ||, B OCHOBHOM, CBOAMTCS K
cnenytormeMy. Ecinu ypasaenue (11) momyueHo u3 ypaBHEHUS AWHAMUKHU [ aMHIbTO-
Ha (10) mms Toro cimydasi, Korma oOBEKTOM aHaH3a SBISUIACH CHCTEMa MHOTHX da-
CTHII, JBIDKYIIMXCS YHOPSJOYEHHO,M3-32 TIOAIMHEHHUS CBSI35IM BHEIIHEH CHIIBI THIIA

2

e
V=——,... ., To ypaBHeHue (12) nomydeno u3 ypaBHenus (10) ans ciydas, Koraa
r
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00BEKTOM aHATH3a SBISACTCA MHOKECTBO XaOTHUYHO JBIKYIIUXCS yacTurl. OO0mens-
BECTHO M O TOM, YTO HamOoJee paclpoCTPaHEHHONW Pa3HOBUIHOCTHIO TAKUX JBIIKE-
HUH SBJISIOTCS XAOTHUCCKUE JBHKCHHS, OOYCIIOBJICHHBIC TCIUIOBHIM JIBHXKCHHUEM
MHOYECTBa YacTHIl. [103TOMY €CTh BCe OCHOBaHUS MPEIIOIOKHTE, YTO B TO BPEM,
korga Hasee m Crokc, mepexons w3 ypaBHCHHS (2) K ypaBHEHHUIO (3), yWIH pPOJb
HMAV , TO OHH, TIPEKE BCETO, MBITAINCH YIECTh PONIb 3TOro (akra. 'oBopst Apyrumu

CII0BaMH, MO>KHO TPENAINOI0XKUTh, YTO B CBOE BpeMs Dilfiep Npu NOITyYeHUU ypaBHeE-
Hus (2) u3 ypaBHenus (1) mpecnemoBain 1edb ONMMCAHMS NOBEACHUS UMEHHO TaKHX
cucTeM, KoTopele aaxe mpu T — 0, T.e. HHXKe KPUTHYECKOH TeMIeparypsl, Ipo-
JIOJDKAIOT OCTaBaThCs JKUAKOCTBIO. ECTh OCHOBaHUS NPEANONOKHUTH, YTO B TaKUX
CHUCTEMaxX MBI UIMEEM JIEJI0 C MHOXKECTBOM T'€JIMEBBIX YaCTHII, KOTOpPbIE MOA AeiiCTBU-
eM cuibl VP JBWXKYTCS COBEPLICHHO YINOPSIOYEHHO, T.e. JaMuHapHO. OnHaKo, B

ciydae, KOrja TeMIEpaTypa CUCTEMbl CTAHET BBILIE KPUTUUECKOW, TO B HEM NOSIBIIS-
IOTCSl YaCTHUIIbI, COBEPUIAIOIINE XAOTHYECKOE JIBI)KEHHE B TPEXMEPHOM IPOCTPaH-
CTBE M M3-3a TOM NMPUYMHBI MIMEIOT CKOPOCTh MEHBIIIE, YeM CKOPOCTh OCHOBHOM Ya-
CTH XKHUIOKOCTH.

Kak u3BecTHO, aBTOphl KHuTH [21], aHAMH3HUpYs HIeH NPHMEPHO TAKOrO poja
COZepIKaHMS, MBITAIUCH OOBSACHUTH OTIMYHE CBEPXTEKydel >KHUIKOCTH OT OOBIYHOMH
xugkocT. OHAKO, KaK MOJNAraroT 3TU aBTOPBIL, Ul 000CHOBAHUS 3TUX MIEH JOMXK-
HO OBbITH peleHo BpeMeHHoe ypaBHenue lllpenunrepa (66), 1uist 3TOr0 COOTBETCTBY-
I0IMM 00pa3oM HalMcaB KBAaHTOBBIA MAMUIBTOHSH C MPHUBJICYEHHEM BO3MOXKHOCTHU
METO/la BTOPUYHOIO KBAHTOBAHUSL.

MbI xe cuMTaeM, YTO Ul YAOBICTBOPUTEIBHOI'O 3aBEPIICHUSI PELICHUS 3THX
3a7a4 He0OXOAMMO MHTEPIIPETHPOBATH IPUPOLY KOHCTAHT BSI3KOCTH L, BXOASIICH B
coorrormienue (4) ¢ momormipio (35,6). Kak ykazano B crathsx [17,18], 310 BO3MOKHO
B TOM CJIy4ae, €ClId UCXOJUTh U3 MPEANOI0KEHHs], YTO KOHCTaHTa BSI3KOCTHU [L, BXO-
namasi B cooTHomenne Xarena-Ilyaseiins (4), u yaenpHOE CONPOTHUBIECHHE P, BXO-
nsmiee B Gopmyny 3akoHa OMa SBISIOTCS BEIMYMHAMH, HPOHNOPIMOHAIBHO 3aBHCS-

IIMMHA OT KOHIICHTPALUH TETUIOBO30YKIEHHBIX aTOMOB ng, B eQUHHUIlE 00beMa. MBI
CUHMTaeM, 9TO 4eM OOJIbIIe KOHIIEHTPAITIH ng) B CHCTEME, TeM OOJIbIIe 3HAYCHUS |l ’
P, T.€. TIOJIaraeM, YTO MOJKHO UCXOIUTD U3 MIPEAIOIOKEHUS Ll ~ ng) . PR ng) .

s BEIUMCIIEHUS ng, , TIOITB3YSICh BO3MOXKHOCTBIO COOTHOIIeHMH (35,0), momyda-

M
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n
L R (70)
—exp -1
Ne KT
0
n
p= (71)
iexp(p_f—l

No KT
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Hanee, coBmecTHO paccmatpuBas (opmyisr (4), (70) u popmynsr 3akona Oma

| = A—; u (71), momygaem
’s
ﬁR4Ap
Q= : (72)
0
80— d f
7exp¢;_1
No KT
u
=AU Au _ (73)
£
P S n® 4
S I R S
—exp¢ -1 S
Ne KT

Ha Ham B3ryisi, B 3TUX COOTHOIICHMSAX MOTEHIMAIBHO COIEPIKATCs HICHU U pe-
3yJIbTaThl, HA OCHOBE aHAJM3a KOTOPHIX MOXKHO YIOBJICTBOPUTENILHO MOHATH OCHOB-
HOE OTJIMYUE SIBJICHHI CBEPXTEKYYECTH U CBEPXIIPOBOJUMOCTH OT SIBJICHUH OOBIYHOU
TEKy4eCTH M OOBIYHOW IPOBOAMMOCTH. ['0BOpS IPYrHMH CIIOBaMH, MBI CUUTAEM, YTO
JUISL TIEPEX0a CHCTEMBI OT COCTOSHMS OOBIYHOM TEKY4eCTH U OOBIYHON HMPOBOAUMO-
CTH B COCTOSTHHE CBEPXTEKYUIECTH U CBEPXIIPOBOANMOCTH OCHOBHAS POIIb IPHHAATIE-
KHUT KOHIIEHTPAIMH (POHOHOB, KaK YACTHIL TEIlIa, ONPEeIAIOMNX TeMIIepaTypy CH-
creMbl. B ToM ciydae, korma uMmeeM AENO0 C TEMIIEPATypOil BbIlIE KPUTUYECKOM,
KOHLIEHTpalysl (POHOHOB, KAaK YACTHIl TEIUIa, JOCTATOYHO BHICOKAs M BCE YACTHUIIBL,
Kak remusi-4, Tak 1 KPUCTAJUIMYECKOM PEIIeTKH COBEPIIAIOT XaOTHYHOE KoebaTeb-
HOE JBI)KEHHE U 3TO IPOSBIISETCS KaK CONPOTHUBIICHHE TEKYyUECTH U IIPOBOANMOCTH.
Ecnu xe umeeM A€o ¢ KpUTHYECKOM TeMIepaTypoi, TO €My COOTBETCTBYET TaKOE
COCTOSIHHE, KOTJ[a M3-32 OYeHb HU3KOHW KOHIIEHTPaLHH (JOHOHOB MM BOOOIIE UX HC-
YE3HOBEHUS, KOHIIEHTPANUS YaCTHII TeNIUsS WK aTOMOB KPHUCTAITMUECKON PEIIeTKH,
KOTOpBIE yX€ HE COBEpINAIOT XaOTHYHOE KojeOaTenbHOE NBMKEHHE, CTAaHET OOb-
mmM. VIMEHHO 3TOT mporece NPUBEAET K NCUE3HOBCHHUIO COTPOTHBIICHUSI, TPOSIBIIS-
IONICS B BHJE BSI3KOCTH |l M YAENBHOTO conpotuBieHus p. Kak criencreue npossis-
€TCsl SIBTICHUE CBEPXTEKYYECTH U CBEPXIIPOBOANMOCTH.

l'oBopst mpyrumu cnoBaMu, Mbl CUMUTAEM, YTO Teiuii-4, KOTOPBIH MPH HU3KOH
KPUTHYECKON TeMIEpaType UMEET CBOMCTBA CBEPXTEKYUYECTH, SIBISIETCS MICaIbHBIM
MIPUMEPOM JUISI TEOPUH HeaNbHOM skuakocTH Oinepa. [loaTomy B 3TOM cMmbIcie
CBEPXTEKy4as KUAKOCTh SIBISAETCSA HICAIBHBIM MIPUMEPOM KHUJIKOCTH, TJ1€ BBIIOIHSI-
I0TCS BCE YCJIOBUSI JIAMHHAPHOTO peXuMa TekydecTH. C TOUKM 3peHUs 3THX Ipe.-
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CTaBJICHUH TIPU TEMIIEpaType YyTh BBIIIE KPUTHIECKOW MBI HIMEEM JIEJIO C CUCTEMOH,
TZIe Y’Ke UMEET MECTO JI0JIsI )KUAKOCTH, KOTOpast TeYeT B TypOyJICHTHOM peXHIME.

Ha namr B3risiz, Ternepb 6eps 3a OCHOBY HOBBIE HJIEH U PE3yJIbTAThl, MOXKHO JIET-
KO TTOHSATB, MIOYEMY JIO CHX IIOp BCE HOMBITKH MOJTYYNTh aHAIUTUYECKOE PEIICHHE U3
ypaBaeHus: HaBre-Crokca (3), Ha 6a3e BO3SMOXKHOCTH KOTOPOH MOXKHO OBLIO OBI IO-
HSTH IPUPOIY TYpOYJIEHTHON TeKydecTH, ObUTH Oe3ycrnermHbMU. OCHOBHAS IPUYHHA
9TOrO B CIIENyIONIEM. B 3TOM ypaBHEHHH B POJI OCHOBHOI'O (haKTopa, C TOMOIIHIO
KOTOpO# ObUT yuTeH (pakTop HEWAEANbHOCTH, T.€. (haKTop, COACpKaIIUi B cede NH-
(dbopManuio o npupoJie TypOyJIEHTHON TEKYYECTH, ObUT YUTEH C MOMOIIbI0 KOHCTAHT
Bsi3kocTH. [ToaToMy [uist TOro 4To0Bl TIOHATH MPHUPOAY MPOLECCOB, MPOTEKAIOIINX B
TypOyJICHTHOM pEeXHME TEKYy4eCTH, CIIE[IOBaJiO II0Jb30BAThCS PEIICHUSMH BHAA
(35,0), xoTOpBIC MOMYYCHBI W3 YPaBHCHHS CTaTUCTUYECCKON MexaHuku [mbOca s
WHTEPIPETANH KOHCTAHTHI . OJJHAKO 0 CHX IOp IBITAsCh MOMYYHTh PELICHUE U3
ypaBHeHHs (3) HA OCHOBE KOTOPOr'O MOXKHO ObLIO ObI OHSTH MPUPOIY TYpOYJIEHT-
HOM TEKYy4ecTH, Ha 3TOT (PaKT He OOpPaTUIIM BHUMAHUSL.

3aMeTHM, B BBINIEHU3IOKEHHBIX PE3YJIbTaTaX OCHOBHOE OTJIMYHE SBJICHUI JIaMU-
HAapHOTO ¥ TYPOYJIEHTHOTO PEXHMMa TEKYy4eCTH MBI MOMBITAJIUCh OOBICHUTH HA MPH-
Mepe TOro, YTO 332 CHCTEMY, IJIeé UMEET MECTO 3TH MPOILECCHI, OblIa MPUHATA CBEPX-
TeKydast >KUIKOCTb U OObIYHAS KUAKOCTH. [Ipy 3TOM Kak OCHOBHYIO IPUYMHY, U3-32
KOTOPOT'O JIAMHHAPHBIN PEKUM TEKYy4eCTH IEePEeXOIUT B TYpOYIEHTHBIH PeXHM Te-
KY4eCTH, PacCMaTpUBAIN TeMIIEpaTypHbIH (akTop. BericHeHo, 4TO mpu HacTymue-
HHUU TEMIIEpaTyphl BBIIE KPUTHYECKOH, YIOPSOOYEHHOCTh, NPHUCYIIas JaMUHAPHO-
MY, T.€. CBEPXTEKy4eEMY PEXUMY, pa3pyllaeTcs, U KaK CIeICTBHE CUCTEMa Iepexo-
IWUT B TypOyJIEHTHBIH pexxuM TekydecTd. OIHAKO Ha NPAaKTHUKE YacTO NPUXOTUTCS
HMETh JENI0 C CHCTeMaMH, KOrJla B KauecTBe NMpHUMepa JIAMUHAPHOTO PEKUMa TeKy-
YeCTH U TypOYJIEHTHOIO peXuMa TEKy4eCTH PacCMaTpPHBAIOTCS CHCTEMBI, HaXOns-
IIMecs TIPH BBICOKHMX TeMIlepaTypax. B Takux ciydasx oOBIYHO 3a IpUMep JaMUHAp-
HOTO peXMMa TEKY4eCTH pacCMaTpHBACTCS ClIydald, Korna HaOJomaercs yrmopsmo-
YEeHHOE JBIDKCHHE YACTHIl XKUAKOCTH, IIPUYEM IpeHeOperas TeM, YTO 3TH YaCTUIIBI
CIIOCOOHBI COBEpLIATh Xa0THUECKOe KoJieOaHHe B TPEXMEPHOM MpoCTpaHcTBe. Pazy-
MeeTcs, B TaKHX CIIy4asix, TOBOPS O TYPOYJICHTHOM pEKHME TEKYYecTH, MBI YXKe
JIOJDKHBI UMETh B BUJY paspyllIeHHE YIOpPSIOYCHHOTO IIBIDKEHHS JKHIKOCTH H3-32
KaKUX-TO APYruX NpuuuH. Kak M3BeCTHO, HA OCHOBE aHAJIN3a OIBITHBIX AHHBIX BBI-
SICHEHO, YTO TPHYMH, H3-38 KOTOPBIX MOXKET Pa3pyLIUTHCS YIIOPSIOYCHHBIH PeXXUM
TEKy4eCTH, UMEIOTCSl B OTPOMHOM KoimdectBe. [Ipu 3TOM BBISICHEHO, OT KakuX (ak-
TOPOB M KaK 3aBHUCHT, MOMEHT II€pEX0/ia JIAMHHAPHOI'O PEKUMA TEKY4eCTH B TypOy-
JICHTHBIA PEXUM TeKydecTH. Mbl moHIMaeM, 49to ¢opmynsl Buga (71) u (72) vHe mo-
I'YT HEMOCPEICTBEHHO MCIIONB30BAThCS JUIS TEOPETHYECKOTO OMHMCAHUS TaKUX IPO-
neccoB. TeM He MeHee, eCTh OCHOBAHUE MPEANIONIOKHTD, YTO 3TH PE3YIbTaThl UMEIOT
LIEHHOCTb, KaK Pe3yabTaT, HA OCHOBE KOTOPOTr'O Y/AJIOCh ITOHATh OCHOBHBIE OTIIMYHUS
TIPOLIECCOB, MPOTEKAIOIINX B JAMUHAPHOM U TYpOYJIEHTHOM PEXHME TEKy4eCTH Ha
6a3e BO3MOXXHOCTH Wi U Pe3yIbTaTOB OCHOB TEOPETHIECKON (PHU3HKH.
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MbI TakKe XOTHM CKa3aTh, YTO HaM YIAJIOCh B MOJYYEHHBIX pe3ynbTarax Io-
HSTbH MPHUPOAY MPOLECCOB, MPOTEKAIOMINX B JIAMHHAPHOM PEXHMME TEKY4eCTH, IojIa-
ras, YTO UMEETCsl TITyOOKasi aHaJIOTH MEX/Ty OCHOBHBIMHU ypaBHEHHsIMH Teopuu [ a-
MuibTOHa- SIk0Ou-11Ipeunarepa (11), monyueHHsIX u3 ypaBHenuit ['amunbrona (10)
u ypaBHeHusiME Jitnepa u HaBbe-Crokca (2), (3), monydeHHBIX U3 ypaBHeHUs! Hbro-
toHa (1). [Ipu 5TOM MMenuce B Buay GakTel 0 TOM, YTO HA OCHOBE OCHOBHBIX pellIe-
HUM, MOJTy4YeHHbIX 13 ypaBHeHus (11) u ypaBHeHus (3), yqajioch MOHSTH, YTO sIBJIE-
HHE, 00YCIIOBJICHHOE YIOPSIOYEHHBIM JIBH)KEHHEM MHOXKECTBA YaCTHI], BO3HUKAET B
cUCTEMax, IJie JIBWKEHHE 3THUX YacCTHIl ITPOMCXOIUT, MOAYUHSSACH CBSA3SIM BHEIIHEH

e2
CHIIBI BHJA V = EEURE U Ap. X04ercst OTMETUTh, YTO B TOJYYEHHBIX pe3y/bTaTax

MIPUPOJY IPOIIECCOB, MPOTEKAIOMINX B TYPOYJISHTHOM PEXHUME TEKY4YeCTH, YIaeTcs
HOHSITh, TMOJB3YSCh BO3MOKHOCTBIO penieHuid (35,0), MOMy4YeHHBIX M3 OCHOBHBIX
ypaBHEHHH cTaTUCTUYECKOW MexaHukH [ 'mboca.
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NEW APPROACH TO INTERPRETATION OF THE NATURE OF THE
NAVIER-STOKES EQUATION AND ITS SOLUTION

© Altayev N.K.}, 2014

The fundamental ideas of mathematical physics, which are accepted as the founda-
tion in the attempt to solve the Navier-Stokes equation, by no means can be considered
satisfactory, as the main results of the theory of infinite sets and theory of functions, de-
veloped as the direct consequence of the idea and results of this school, lead to obsta-
cles.

Certainly, in this state of affairs there is a basis for assumption, that trying to obtain
the solutions from the Navier-Stokes equation it is more reasonable to interprete its na-
ture based on the ideas developed in the field of theoretical and empricial physics. On
the other hand, analysis has shown, that the development of the foundations of theoreti-
cal and empirical physics still remain not satisfactory to become the fundamental ideas
developed in these field to be used to solve such problems. Based on joint analysis the
fundamental ideas of scientific philosophy of Descartes and equations since the times of
Descartes obtained on the basis of mathematics and physics, there was completed the
principal part of development of the foundations of theoretical and empirical physics.
Only after that the new ideas developed on this path were accepted as the foundation for
the interpretation of the nature of the equations of Euler and Navier-Stokes, as the solu-
tions having the meaning of solution, obtained from Newton equations with the accuracy
inherent to algebraic physics. The nature of the Hagen-Poiseuille formula for which it is
possible to obtain the proof based on Navier-Stokes equations, was interpreted as the so-
lution obtained with the help inherent to arithmetic physics.

New solutions, based on which it became possible to understand the nature of pro-
cesses occurring in turbulent regime of flow, were obtained by generalization of Hagen-
Poiseuille formula, while interpreting the nature of constants of viscosity based on the
possibilities of new solutions, obtained from basic equations of statistical thermodynam-
ics of Gibbs.

1. About the modern state of theoretical and empirical hydrodynamics and
their difficulties. As it is known, after the Newton equation was obtained
= dv
m ey
there was obtained the Euler equation

N, vt
E+(VV)V— pr @

For ideal liquid and Navier-Stokes equation

! Altaev Namaz Karabalaevich. Hoca Ahmet Yesevi Uluslararasi Tiirk-Kazak Universitesi,
Kazakhstan, Shymkent. Email: namaz_42@mail.ru
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@+(\7V)\7 = 1 Vp +nAv 3
ot P

For the non-ideal liquid, where: p— density, p — pressure, v— vector of velocity, V —
Nabla operator, n — Kinetic viscosity, A — Laplace operator.

After the analysis of experimental data by Hagen and Poiseuille there was ob-
tained the expression of the form

zR*
=—(p, - 4
Q 8116 (P —p2) 4
where: Q— energy expense, LBl pressure gradient, R — tube radii; later it was
e

shown, that based on equation (3) it is possible to obtain the analytic solutions, based
on which it is possible to obtain the proof of (4).

Q It is known, that based on such solu-
‘ tions it is possible to explain the nature
of laminar flow (fig 1), which coincides
with the dependency determined by in-
terval (1-2). But it is not possible to ex-
plain the nature of turbulent regime (in-
terval 3-4).

There was made several attempts in
order to obtain analytical solutions from
equation (3), based on which it would be
»Ap  possible to understand the nature of tur-

Puc. 1 bulent regime of flow. But all such at-

tempts did not lead to goal. Therefore, in

such state of affairs, according to our views, it is reasonable to develop completely

new approach to the solution of this problem, the essence of which is in the follow-
ing.

As is known, talking about the link between Newton equation (1) and Euler
equation (2), and also Navier-Stokes equation (3), we came to conclusion [1], that
equations (2) and (3) are obtained as certain analog of equation (1). And we think,
that such kind of understanding of the nature of relationship between equations (1),
(2), (3) are not sufficient in order to understand their true nature. We suppose, that it
is reasonable to prove, that equations (2) and (3) are equations having the meaning of
solutions, obtained from equation (1) for the case of motion of the set of particles
under the action of external force Vp in the first case, and also the force Vp and force
of resistance #Av in the second case.

According to our views in order to think in such aspect, there should exist certain
foundation that relations of Hagen and Poiseuille (4) at their time were obtained

A




CIllo, 2014 Cooprux mpyoos Konepecca—2014 99

based on analysis of experimental data. That is why this relation has the meaning of
solution, obtained for interrelationship between observed, i.e. measured values with
the accuracy of empirical physics. Hence, the equations of mathematical physics (2)
and (3), based on which it is possible to prove the relation (4) also should have the
meaning of solution, obtained from equation of Newton (1).In other words, we be-
lieve, that until present time there was not obtained the satisfactory answer to the
question of the following content:

Which results should be accepted as solution, obtained
from equation (1) for the case, when it is accepted as the
foundation of description of problem of many particles?

®)

We believe, that if the correct answer is obtained, then based on new ideas and
results, which were obtained on this path, it should become possible to correctly un-
derstand the true nature of equations (2) and (3). According to our view, there
emerges the possibility of deeper understanding of the nature of the solution, ob-
tained from equation (3) for the substantiation of relation (4).

There is a basis for supposing, that all such new ideas and results
open the path for obtaining rigorous solutions, based on which it will

be possible to understand the nature of turbulent flow.

2. On the question, how the analysis of fundamental results, obtained based
on mathematical physics, we tried to obtain the answer to the question (4) and
why it was not possible to achieve this goal. Here speaking about the fundamental
results obtained based on mathematical physics, we mean equations

Ztig - in; =0 (6)
and
%?“*2%:0 ®

And solutions of the type
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nzXx

a) u(x,t)= nZ:;qn(t)sin =

6) b, +wfq =0, 6
Nra
V=T

Obtained as solutions of equation (6) and expressions of the type

u=ugsin(ot—g)sinK, -x-sinK, -y-sinK, -z,
where K,L=n¢, K ,L=nm, K,L=7zn,

while £,m,n — any integer numbers, and w is related to

c Ky, Ky, K, relations )
2
KZ+K2+K2-2 =0
c

or

T
@=pn, =CK;+KZ+KZ =c=(? +m? +n?,
y ’ L

Obtained as particular solution for the equation (7), for the case, when in the quality
of boundary condition u =0 on the boundaries of cube with the edge L, and expres-
sion of the type

(=1 m=1 n=

M

yosin(wt —p)sinK, -x-sinK, -y-sinK, -z, ™)

[aN

Obtained as the general solution of equation (7), in turn, written in the form of sum
of solutions of the type (6’,a) with all possible values ¢,m,n, where the energy can
be expressed as the sum of energy of abstract oscillators:

q(mn+w(2mn'Q(mn:Ov (7

And the number of nodes of crystal lattice, located in one octant inside the sphere is
determined by the expression

2
V
dN(0) =5~ do. 7"
2r“a
Where the number of abstract oscillators, having the frequencies, are in the interval
from wto w+ dw, and also solutions of the type
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2 2.2
n a
7 Ay

= . NxX 2
u(x,t) = sin—e |
(xt) nZ:;con ; ’
[ ®)
@ :g.l.w(x)sin%dx
( 0 (

Obtained as the solution of the equation of the type (8), and expressions of the type

2
U (X, Y, Z,8) = @ At sin K - x-sin Ky y-sinK,-z;

(22 (2
A = L L L)’
_ k_7r mr Nz

e E T Ke=

Which were obtained as the special solution for the equations (9) and

= 22(k* m? n? . kzx . mzy nzz
u(x,y,zt) = e " | =+ —+— | t-sin—=-sin—2.—= (9")
k%ﬂ Aar 2 12 2 L L L

where

8. ¢ & k& mzg nzn
Acrn =F'(|;d§'([d§_([f(§,§,77)smT~smT-sde77.

Which were obtained as the general solution of the equation (9) taking into account
the conditions:

0<x<L,0<y<lL, O<z<L;
ul =l =ul,, =0; 9"

ul_,=f(xy,2), 0<x<¢( 0<y<L, 0<z<L

x=0 — u|x:c = Uly:o

There is a basis to suppose that at their time equations (6), (7) and (8) (9) and al-
so all solutions of these equations were obtained by mathematicians with the goal to
deeply understand the nature of :

o) vibrational and wave processes;

B) heat and diffusion processes.

But, as it is known, based on solutions of the type (6'), (7")-(7"") and (8'), (9')-
(9", obtained from equations (6), (7) and (8), (9) it was not possible to attain this
goal. But, it happened that in spite of the fact that these solutions from equations (6),
(7) and (8), (9) were obtained as analytical, but their application to the description of
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natural processes did not lead to the solution of problems of type o and . Certainly
under such state of affairs, the reason of the fact, why based on these solutions it was
not possible to explain the nature of vibrational-wave and heat, diffusion processes
there should be one reason. This is possible only in case, when upon the derivation of
initial equations (6), (7) and (8), (9) there were made certain mistakes, for instance,
due to not entirely correct account of peculiariaties of physics of processes.

In the past mathematicians understood that based on possibilities of solutions
(6", (7),(7") and (8'), (9", (9" it was not possible to deeply understand the nature of
phenomena of type a and B, but, they didn’t understand that the goal is not achieved.
On the contrary, they accepted equations (6), (7) and (8), (9) as true, the same as their
solutions (6"), (7"),(7") and (8", (9'), (9”), obtained on their basis. On the other hand,
there is a known fact that on this path, where such results were accepted to be true,
there appeared difficulties, for instance, inherent to the results, obtained in such fields
as theory of functions and theory of infinite abstract sets. Hence, having in mind all
this, we think, that there is a foundation to assume, that upon the derivation of equa-
tions (6), (7) and (8), (9) there were made certain mistakes, and also that we still not
correctly understand the nature of these equations and solutions.

It seems to us, that under such state of affairs, when based on analysis of main
equations of mathematical physics (6), (7) and (8), (9) and their solutions, there is a
difficulty in arriving to understanding the nature of vibrational-wave and heat, diffu-
sion processes, there is a possibility to conclude that all such results are not entirely
sufficient in order to obtain correct answer to question (5) based on their analysis.

3. On the question, why by analysis of ideas and equations, developed in the
field of theoretical and empirical physics, we tried to obtain the answer to the
guestion (5) and why it was not possible to achieve this goal. Here talking about
the fundamental equations of theoretical physics, in general we have in mind the
equation of dynamics of Newton (1) and equations of dynamics of Hamilton

AH AH
o= =, 10
di n, Pi 20, (10)

And also the fundamental equations of Hamilton-Jacobi-Schrodinger theory

§+H qi,ﬁ,t =0,
ot aq

oS
H|lqg,— |=E, 11
(q. aq] 1y
87°m
hz

And fundamental equations of statistical mechanics of Gibbs

Ay +

(E-V)y =0,
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9Py o=
) - ~[HAI=0,

6) [Hpl=0,
Fog 12

kT

DO+ pun—g;

2) Pin= EXPT.

6) p; =exp

where: H — hamiltonian, S — action, y — wave function, V — potential energy, p —
Gibbs probability density.

Talking about the fundamental equations of empirical physics, we have in mind
that the fundamental equations of Maxwell electrodynamics

p—
VZE—%%=O,
c” ot
< 18%H
VZH-="—=0
¢ ot?

And solutions of the type

(13)

Ex = A cos(at —p)cos K, x-sinK, y-sinK,z,
E, = A, cos(at —p)sinK,x-cosK, y-sinK,z,
E, = A, cos(wt —g)sinK,x-sinK y-cosK,z,
Hy = By sin(ot —p)sin K, x-cosK,y-cosK,z,
H, =B, sin(at —p)cos K, x-sinK, y-cosK,z, (14)
H, =B, sin(wt —p)cosK,x-cosK, y-sinK,z,
e mn + @F rnGle mn =0,
w?V

N(w) =——,
(@) 3r2¢c?

Which are obtained from these equations.
We have in mind also the wave equation of Schrodinger

2
A«//+87;2m(E—V)t//=O, (15)

Which was obtained at first in the field of empirical physics with the aim of deriving
the proof of Bohr relations
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_omet 1
ST
And de-Broigle
2zr =nA.
We have in mind also the fundamental equations of technical thermodynamics
dU =TdS - PdV,
dH =TdS -VvdP,
dF =-SdT —PdV,
dG =-SdT -VdP,
P=P, T=T/

And chemical thermodynamics

dU =TdS - PdV + > udn;,
dH =TdS —VdP + ) udn;,
dF =-SdT —PdV + ) sdn;,
dG =—SdT —VdP + ) sdn;,
P=P, T=T, u=u,

And also the relations of the type

_E.
n=Aexp—,
P kT

S =k InW +const,

Obtained in the field of Maxwell-Boltzmann statistics

a) S=kinw,
5) W:(N+P—1)!
(N-D!'P!
8) E = pe,
2) E=Nu,
£

0) =

exp%—l

Obtained in the field of quantum theory of Planck and also relations of the type

(16)

(17)

(18)

(19)

(20)

(21)
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a) K = Nag ,

Ny -Ng 22)
6) 0= bn, |

1+bny,

Widely used in the field of physical chemistry

In all these expressions: £ u H — strength of electric and magnetic fields, v —
wave function, U — internal energy of system, N — enthalpy, F — free energy, G —
thermodynamic potential, S — entropy, P — pressure, V —volume, T — temperature, u—
chemical potential, & — degree of filling, b — adsorption constant, K — equilibrium
constant, na, ng — concentration of particles of type A and B, n,z — concentration of
complex AB, pv— density of radiation, v, w— frequency, 0 — average energy of os-
cillator.

There is a basis to assume, that physicists the same as mathematicians in the pro-
cess of obtaining the main equations of mathematical physics and fundamental equa-
tions of theoretical physics (11), (12) and also the fundamental equations of empirical
physics (13)-(17) and (18)-(22) obtained them in order to deeply understand the
physical nature of o) vibrational and wave processes and nature ) heat and diffusion
processes.

There is also the basis to assume, that they would succeed to achieve the goal, if
based on equations (11) and (12) it would become possible to obtain solutions, which
could be accepted as the proof of equations (13)-(17) and (18)-(22), obtained in the
field of empirical physics. But, as it is known, in the past, physicists didn’t succeed to
achieve completion of such program. In order to comprehend, that this is true, it is
important to draw attention to structural peculiarity of the following scheme:

Engineering thermody- Chemical thermodynamics Chemical
namics equilibrium

dU =TdS — PdV, dU =TdS - PdV + > udn;,

dH =TdS -VdP, dH =TdS —VdP+Zydni, K :nnLnB’

dF =-SdT —PdV, (18) | dF =—SdT ~PdV + > wdn;,  (19) oo @

_ A
dG =-SdT -VdP, dG = -SdT -VdP + Y udn, ~1vbn,
P=P, T=T,

P=P, T=T, u=u,

F —¢ D+ un—g;

pPi =exp T (12,8) | pin =€XP T

: 20| 2?2 (23

de=-0di7 - Aday, o dz =—0dH - ) Ada, + > ud,

25
dl//=—ﬁdt9—z,5&dal, dW:H—dg_Z'E&dfﬂh*-z,udU (25) ?  (26)
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In spite of the fact that Gibbs based on application of possibilities of (12,c),
(12,d), obtained by him in the field of statistical mechanics, succeeded to obtain the
solutions (24) and (25), which can be accepted as the proof of corresponding equa-
tions, obtained earlier in the field of engineering thermodynamics and chemical
thermodynamics, but its program remained not completely finalized in the sense that
based on fundamental equations of statistical thermodynamics they didn’t obtain the
solutions, which would serve as the proof of expressions (22,a) and (22,b).As it is
known, until present time there is an absence of complete clarity in all problems,
whose solution use the expressions (20), (21), (22). There is a basis to suppose that
the reason of this is that based on equations of Gibbs statistical mechanics there is
still the lack of sharp proof of such expressions (20), (21), (22). That is why it is pos-
sible to conclude, that the problem of clarification of true nature of heat and diffusion
processes remains incomplete.

As was stated above, in the past Schrodinger obtained equation (15) working in
the field of empirical physics, namely with the goal of disclosure of physical mean-
ing of Bohr relation (16) and de-Broigle (17). After that, within the possibilities of
ideas, inherent to optical-mechanical analogy it was shown, that such equation (15)
can be accepted as the consequence of fundamental equations of the theory of Hamil-
ton-Jacobi (11,a) and (11,b) obtained by him from the fundamental equation of Ham-
ilton in the dynamics (10).

Having in mind these facts, in works [2-3] we tried to interpret the nature of
these equations (11,a,b,c) as the equations having the meaning of solution, obtained
from the solution of equation (10) for numerous dependencies on external force,
where in the role of such force acts the relation of the type

V=——,.... (27)
r

Let us note, that continuing to achieve such goal, we paid attention to the follow-
ing fact. While from equation of Schrodinger on the account of formula of type (27)
there were obtained the numerous results, which have lead to the formation of ideas
and results of modern theory of structure of matter, but the development of all such
results was not completed in the full amount in the sense, that until present time we
do not completely understand the true nature of equations (11,a,b,c). That is why we
can not state with full confidence, that on the basis of possibility of results, obtained
on this path, the problem of disclosure of true nature of vibrational and wave pro-
cesses are solved completely.

Hence, taking into account all the above mentioned, we have the possibility to
state, that the development of foundations of theoretical and empirical physics still
remain in the state, when based on ideas and results, obtained in these fields, the true
nature of o) vibrational and wave and nature of ) heat and diffusion processes is not
disclosed. Hence, in our view, all these results can not serve as the foundation for
achievement of correct answer to question (5) based on their analysis.
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4. On the success of the analysis of fundamental ideas and equations of phi-
losophy, mathematics, physics and possibility to obtain the answer to the ques-
tion (5), i.e. disclosure of the true nature of solutions, which can be obtained
during solution of Newton equations for many particles. As it was indicated in
books [2-3], the fundamental ideas of scientific philosophy of Descartes, exhibited by
him in works [4-6], can be unified with the help of scheme 1.

In the process of construction of this scheme we paid attention to the fact, that in
these works Descartes there are ideas of the following content. According to Des-
cartes, the fundamental ideas and results of all special branches of sciences can be
unified in the following aspect, that this provides the possibility to make the correct
choice of fundamental ideas and equations of sciences, which can be accepted in the
role of

Of the foundation of the theory of cognition,

(28)

And this further provides the possibility to satisfactorily solve the problems, inherent
to all other branches of sciences. Under this the ideas and results of these sciences
will become sequentially complicated as far as the nature of objects becomes com-
plex, which are accepted as fundamental of these branches of sciences.

Thus, Descartes supposed, that the days will arrive, when the golden fund of in-
tellectual achievement of humankind will be ordered completely.

As is known, Decartus in the role of fundamental ideas accepted the ideas and
solutions of algebra. Taking ideas and equations of algebra in the role of (28), he
further solved the problems of geometry, thus obtaining fundamental ideas and equa-
tions of analytical geometry. On this path, as is known in works of Leibnic and New-
ton, there were obtained results, which can be accepted as fundamental ideas and
equations of arithmetic geometry, algebraic kinematics and arithmetic kinematics and
it was clarified, that in the role of (28) it is possible to use the equations of arithmet-
ics along with the equations of algebra.

It is also widely known, that on this path there were obtained the fundamental
differential equations of theoretical physics, i.e. dynamics of Newton (3) and dynam-
ics of Hamilton (10) and based on these equations there were obtained the equations
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of the type (11) and (12) with the aim of disclosing the true nature of o) vibrational
and wave processes and nature of ) heat and diffusion processes.

As was indicated above, until present time it was not possible to completely dis-
close the true nature of equations (11) and (12) and thus based on these possibilities it
is hard to obtain the solution, based on which it would become easy to understand the
true nature of phenomena of type o and .

Under such state of affairs there are the foundations to suppose, that the reason is
in the incorrect understanding of philosophical nature of fundamental ideas and equa-
tions of mathematics and physics. In order to convince ourselves it is important to
pay attention to the following fact. Descartes as a philosopher was idealist. Therefore
he from the ideas, which since the times of antics were developed on the basis of
conceptions of:

| Theory of inborn concepts | (29)

and

| Theory of acquired concepts | (30)

for the truth accepted ideas inherent to (29).

Hence, taking as the foundation of the theory of cognition of ideas and equations
of algebra, Descartes didn’t bother to clarify their true origin and nature. He was
sure, that the fundamental ideas of this science are initially present in our brain since
the time the absolute beginning — God created the human beings. Idealists were also
Leibnic and Newton. Hence, when he used the ideas and equations of algebra and
arithmetics in the role of foundations of the theory of cognition, he didn’t bother on
the account of clarification of their true origin and nature. In the result it happened
that foundations of whole mathematics and theoretical physics were further devel-
oped on the basis of idealistic understanding of the origin of algebra and arithmetics
accepted as the theory of cognition.

On the other hand, as it was indicated above, modern state of mathematics and
physics continues to remain unsatisfactory to a degree that in the process of obtaining
their results they do not reflect the true nature of o) vibrational and wave processes
and nature of B) heat and diffusion processes. In our view, after the utilization of
scheme 1 we succeeded to unify all fundamental ideas of scientific philosophy of
Descartes, which satisfactorily determine the path of truth, there is a possibility for
joint analysis of ideas, inherent to this scheme with the results since the times of
Descartes, Leibnic and Newton, obtained on the basis of mathematics and physics.

There is a foundation to suppose, that on such path, where during analysis of the
nature of equations of mathematics and physics the role of ideas is taken into account
developed in the field of scientific philosophy, now it is possible to clarify the true
nature of results of algebra and arithmetic and their origin.
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Under the joint analysis of ideas, taken into account in the course of construction
of scheme 1 and results obtained based on theoretical physics, there were obtained
results accounted with the help of scheme 2.

]
boop oo,
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Under the joint analysis of ideas, accounted with the help of scheme 1 and re-
sults, obtained in the field of empirical physics there were obtained results accounted
in the course of construction of scheme 4
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Here in the course of construction of scheme 4 and scheme 5 the facts were ac-
counted that the modern state of empirical physics, in which based on the possibili-
ties of fundamental results obtained in the field of (37) and (41) which can in turn be
obtained based on the solution of problems of a) many particles moving under the
action of external force b) chaotically moving particles in the account of the fact, that
the role of foundations of the theory of cognition in these fields can be accomplished
by ideas and equations (36) is in satisfactory state.

In the course of construction of scheme 4 the fact was accounted, that the ideas
and equations obtained in the field of (37) are successfully utilized in the course of
obtaining ideas and results in the field (38), while on this path the ideas and equa-
tions of (37) and (38) are not successfully utilized for obtaining the results which can
compose the content of (39) and (40)
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In the course of construction of scheme 5 the fact was accounted, that ideas and
equations of (41) are still not utilized both for obtaining the equations, which could
constitute the content of (42) and development of foundations of (43) and (44). There
is a possibility to fill these gaps, and for this generalizing the fundamental equations
and results inherent to (37) and (41) for the case when the objects of research are
such macroparticles as:

— High-molecular compounds, colloidal particles;

— Proteins, molecules, DNA, RNA;

— Particles of memory, which are synthesized in the brains of humans, when they
acquire information;

— And also humans;

All this is considered in detail in books [2,3];

As was mentioned above, in the past physicists were very close to satisfactory
development of the foundations of theoretical physics in such aspect, that on the ba-
sis of possibility of its equations, such as (11,a)-(11,c) and (12,a)- (12,d) it was pos-
sible to obtain such solutions implying the proof of fundamental equations (37) and
(41), obtained with the accuracy inherent to empirical physics. But because of certain
reasons they didn’t completely succeed in solving these problems.

As it was indicated in papers, published in books [2,3], new approach, whose
basic peculiarity is the fact, that in the course of analysis of the nature of fundamental
equations of theoretical physics the role of fundamental ideas of scientific philosophy
of Decartus was accounted for allowing to overcome the difficulties facing the physi-
cists. Based on new ideas it became possible to arrive to new understanding of the
nature of fundamental equations of theoretical physics (11,a)-(11,c) and (12,a)-
(12,d), in the result it became possible to obtain new solutions, with the help of
which it became possible to fill in the gaps in the scheme 2 and scheme 3. The es-
sence of new ideas, allowing to obtain such valuable results in general is reduced to
the following:

1) It is supposed that the transition from Hamilton equation (10) to equations
(11,a)-(11,c) and (12,a)- (12,d) is carried out by the role of multidimensional spaces
with the dimensionality 3N+1, 3N and 6N+1, 6N, where N — is the number of parti-
cles.

2) It is supposed, that equations (11,a)-(11,c) and (12,a)- (12,d) obtained in such
manner have the meaning of solution, obtained from the Hamilton equation (10) for:
o) for numerous orderly moving particles under the action of external force;

) numerous chaotically moving particles.

3) It is supposed, that equations (11,a)-(11,c) and (12,a)- (12,d) obtained in such
way, which have the meaning for multidimensional spaces, as solutions have the ac-
curacy inherent to algebraic physics. Solutions of the type

V= zcir X (34)
ir
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(where o — coulomb integral, S — resonance integral, C;.— coefficients characterizing
the share of participation of atomic orbitals in molecular orbital)

And of the type
0
n
a) n%= :
iexp AL |
n, KT (35)
0 n’
6) n,= ,
iexp o—f 4
n, KT

Obtained from such equations, have the meaning for the ordinary three-dimensional
physical space and accuracy inherent for arithmetic physics.

It is supposed, that upon the filling of cells of scheme 3 and scheme 4 with the
account of solutions (34), (35), ideas and results, based on which these schemes were
composed acquire the final character.

4) In papers [7], published in [2] it is supposed that upon the transfer from equa-
tions of dynamics of Hamilton (10) to equations (11,a)-(11,c) and (12,a)- (12,d), the
fundamental ideas of the theory of transformation will lead to the results, which can
be understood as the results, obtained within the frames of possibilities of new vari-
ant

| Of the method of separation of variables, | (45)

While the ideas used in the course of obtaining (11,a)-(11,c) and (12,a)- (12,d) solu-
tions of the type (34) and (35), are interpreted as ideas of new method, called

| the method of separation of variables | (46)

Really, if one pays attention to this, it is easy to note, that such unobservable var-
iables as time t, coordinate g and impulse p upon the transfer to solutions (34) and
(35) are removed step-wise. In the result of solution of (34) and (35) we obtain as
expressions, which related the observable quantities.

As was mentioned in [8] in this respect on the basis of possibilities of these ideas
and results, the ground forming ideas of which in their due time were proposed by
founders of quantum mechanics, receive more accurate proof.

5) Also have the possibility to note, that these new results became possible, in
order to obtain after the conclusion is made about the ideas, which since the time of
antics are developed by founders of such directions as (29) and (30) the true are ideas
(30). Consequently, this signifies that based on the ideas and equations of algebra
there emerges the possibility of computations with the account of the nature of ab-
stract values, while on the basis of possibilities and equations of arithmetics there
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appears the possibility to carry out the computations with the account of the number
and nature of finite number of abstract sets.

There is a foundation that such new understanding of the nature of the ideas and
equations of algebra and arithmetics are specifically materialistic. As is known, the
idealist Plato thought that the fundamental concepts of mathermatics can be discov-
ered, as they have the godly origin, then Aristotle thought that mathematical concepts
can be created as the human brain from the birth is as white paper pure and the con-
cept starts to appear only afterwards, upon the interaction of the child with the envi-
ronment.

As we can see, based on new ideas and results the proof is acquired by the ideas
of the theory of cognition, which originate from Aristotle, and in this respect it be-
comes possible to prove that he is more materialistic, than idealistic.

6) Let us note, that on the basis of possibilities of results (35), which were ob-
tained strictly from the fundamental equations of statistical mechanics of Gibbs
(12,a)-(12,d), after that the nature of these equations was understood as the solution
inherent to algebraic physics, afterwards it becomes possible to obtain the interpreta-
tion of such constants, as the equilibrium constant (K) and adsorption constant (b),
which within the frame of possibilities of equations (22,a) and (22,b), remain undis-
covered.

Analogically, solutions of the type (34) also possess the possibility to disclose
the physical meaning of formulae (16) and (17). Hence, keeping in mind these facts,
we are in possession of the possibility to unify the ideas and results of scheme 2 and
scheme 4 and also the schemes 3 and 5 obtaining the results accounted with the help
of scheme 6.

Molecular
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Molecular
psychology.
Molecular
biology
Algebraic
phys.
Arithmetic
phys.
Algebraic kine-
matics.
Arithmetic kine-
matics.
Algebraic
geometry.
Arithmetic
geometry.
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And schemes 7
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In paper [9] published in book [2], it was shown that possibility of relations

(22,a) and (22,b), obtained with the goal of description of experimental data is
considerably widened after the nature of such constant as K and b is interpreted.
Hence, keeping in mind these facts, we can conclude, that by drawing to order the
results accounted in the course of composition of scheme 6 and scheme 7, the golden
fund of intellectual achievements of humankind will be drawn to order approximately
in the aspect dreamt by the genius Descartes.

8) It is reasonable to underline, that with obtaining new results, which became
possible only after ideas and results were ordered, which became possible only after
ideas and results were ordered accounted using scheme 2 and scheme 3 the deep
meaning was disclosed of results composing the content of

| Rational philosophy | 47)

and

| Empirical philosophy | (48)

Hence, there is a foundation to suppose, that after obtaining the results, account-
ed in the course of construction of scheme 6 and scheme 7 the problem was solved
on the unification of fundamental ideas of (47) and (48).

9) Finally, it is possible to conclude, that with obtaining these new results the
ideas were ordered and results, which can be accepted as the foundation of the theory
of cognition




CIllo, 2014 Cooprux mpyoos Konepecca—2014 115

| Foundation of the theory of cognition | (49)

As in the course of construction of scheme 6 and scheme 7 the fundamental branches
of science were accounted with the philosophical nature of fundamental algebraic
and arithmetic equations accounted in these schemes understood as completely, that
on the basis of their possibility it is possible to explain the nature of

Cause-effect relations | (50)

Thus, having in mind all above mentioned, it is possible to state, that those new
ideas, which were introduced for new understanding of the nature of fundamental
equations of theoretical physics (11,a)-(11,c) and (12,a)- (12,d), and relations (34)
and (35), which are the solutions of Hamilton equation (10) with the accuracy, inher-
ent to algebraic physics and arithmetic physics, proved to be reasonable. Hence, we
can say about the fact, that on the basis of possibility of new obtained results it be-
came possible to obtain satisfactory answer to the question (5), i.e. to the question
about which results should be accepted as analytical solutions, obtained from the
solution of fundamental differential equations of theoretical physics of the type (1)
and (10). It turns out, that such solutions are the equations of the type (11,a)-(11,c)
and (12,a)-(12,d) as solutions, obtained with the accuracy inherent to algebraic phys-
ics and expression of the type (34) and (35) as solutions obtained with the accuracy
inherent to arithmetic physics.

As was mentioned above in sections 2 and 3, in its due time mathematicians in
the course of development of foundations of mathematical physics, and physicists in
the course of development of foundations of theoretical and empirical physics due to
the range of reasons deviated from the path of truth. Due to this they could not suc-
ceed to arrive to the solutions, based on possibility of which it would be possible to
understand the nature of: o) vibrational and wave processes; ) heat and diffusion
processes.

As we can see, based on new results it became possible to satisfactorily solve
these problems. It turns out that for realization of vibrational and wave motion the
system are able, which are composed of many particles, which move in an ordered
fashion under the action of external force. According to conclusions of new results
heat and diffusion processes have a place in systems, where numerous particles move
completely freely and thus chaotically.

5. The possibility of new ideas for the disclosure of the nature of errors,
which were made in the course of development of foundations of mathematical
physics

5.1 On the nature of errors, made in the course of development of foundations of
mathematical theory of vibration-wave processes.

In the course of analysis, accounted using the scheme 3 shown in p.4 the follow-
ing conclusions were made.
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1) The fundamental ideas and equations of algebra and arithmetics, which in this
scheme 2 are accounted and indicated by (31) form the foundation of the theory of
cognition. Based on their possibilities it is possible to carry out the computations of

| Abstract quantities | (51)

With the account of their nature, and also

| Abstract sets, the number of which can only be finite | (52)

With the account of their nature.

It is further supposed, that the fundamental equations (32) and (33) were ob-
tained in the course of solution of problems of geometry and kinematics, with the
accuracy inherent to algebra and arithmetics with the account of the nature of

| Geometric values and infinite number of geometric points, | (53)

Kinematic values and infinite number of kinematic points.

(54)

2) Furthermore, in order to have the possibility to understand the nature of equa-
tions (11,a,b,c) as equations, having the meaning of solutions, obtained with the ac-
curacy inherent to

| Algebraic physics, | (55)

The assumption was made, that upon the transition from Hamilton equations (10) to

these equation, the role of multidimensional spaces was accounted for with the di-

mensionality 3N+1 and 3N. Hence, the nature of expression (34), which was ob-
2

tained from the equation (11,c) with the account v = —e—,... , was accepted as the
r

solution of equation (10). This solution has the meaning for ordinary three-
dimensional space and obtained with the accuracy inherent to

| Arithmetic physics. | (56)

3) In the course of obtaining these results the fact was taken into account, that
upon the transition from equation (10) to equations (11,a,b,c) the possibility of utili-
zation of the method of separation of variables looks rather different than usual. After
that in the course of obtaining the solutions (34) from these equations the possibility
was used inherent to the method of reduction of variables.

As was shown in p.4, based on the analysis of these results, obtained in the field
of theoretical physics, it becomes possible to satisfactorily understand, that vibration-
al and wave processes appear in the systems, where between material particles, the
number of which is finite, there is an interaction.
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Now compare these results with analogical equations, obtained in the field of
mathematical physics (scheme-VIII):
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In the course of solution of this part of the problem we will start from the as-
sumption, that we have certain confidence in the fact, that with obtaining the results,
accounted during construction of scheme 2 the development of foundations of physi-
cal theory of vibration-wave processes in principle part is satisfactorily completed.
Hence keeping in mind this fact, we further based on the new ideas developed in the
field of theoretical physics in the course of obtaining the results shown in scheme 2
have the possibility to newly understand the nature of equations accounted in the
course of construction of scheme 8.

As was mentioned above in the course of transfer from equations of Hamilton
(10) to equations (11,a,b,c) (scheme 2) the role was accounted of multidimensional
spaces with dimensionality 3N+1 and 3N. This gives the possibility to accept them as
the equation, having the meaning of solution with the accuracy inherent to algebraic
physics. In due time mathematicians [10] upon the derivation of equation (6) and (7)
from Newton equation (1) accepted as the foundation the possibility inherent to

Method of tangentials | (57)

To curves described by vibrating strings.

Hence, having in mind this fact, now we have the possibility to suppose that up-
on the transfer from Newton equation (1) to equations (6) and (7) the role was used
of infinite dimensional space. We have the possibility also to accept them as the
equations, having the meaning of solution with the accuracy inherent to algebraic
physics. Speaking of the nature of solutions (6"), (7"), (7"), we can note the following.
These solutions from the equations (6) and (7) were obtained on the basis of possibil-
ity of separation of variables, under this starting from the ideas that u(x,t) it is pos-

sible to imagine in the form u(x,t) =T (t) X (X)....
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As we see, on this path in the course of obtaining these solutions with the accu-
racy inherent to arithmetic physics, it became impossible to remove such variables as
t and x,y,z. This fact, in our view, further lead to penetration to the foundation of
mathematics via incorrect path of such concept as actual infinity.

Thus talking about the mistakes, which were made in the course of derivation of
equations (6), (7) and which further lead to the appearance of the concept of actual
infinity through the solutions (6'), (7), (7") we note the following. The fundamental
reason of all this was that equations (6) and (7), obtained from equations of dynamics
(1), as equations having the meaning of solution not completely met the criteria of
completeness of solution of physical problems.

According to the conclusions of the works [11], these equations corresponded to
the criterion of completeness of solution of physical problems, if they were obtained
from the solution of the equation (1) for N-physical particles for the case, when this
number N is finite and if the peculiarity was accounted of interaction between the
particles. But due to the fact, that upon the transition from equation (1) to equations
(6) and (7) the possibilities were used of drawing tangential lines (but not the method
of canonical transformations), there are the foundations to suppose that this problem
was not solved correctly. They solved this problem for the case, when the studied
objects were represented by infinite number of kinematic points.

5.2 On the nature of mistakes, made in the course of development of foundations
of mathematical theory of heat and diffusion processes. As it is known, the funda-
mental equations of mathematical physics of parabolic type (8) and (9) shown in p.2,
were obtained based on generalization of fundamental equations of mathematical
theory of heat transfer

2
a) ﬂ_ ﬂ:o
ot ox?
..................... (58)
oT
6) ——@AT =0
) praals
diffusion
2
a) §_D£:O
ot ox?
..................... (59)
oC

6) =—DAC=0
ot

where: T — is the temperature, C — concentration, ¢ and D — coefficients of heat
transfer and diffusion.
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As is known, for obtaining the derivation of equation (58,b) one starts from the
assumption, that inside the body there exists the heat source, whose power is
Q(x,y,z,1) . After that within the body there is separated a certain small volume
AV and for this the heat balance is constructed. One starts from the assumption, that
during the time period dt there occurs the release of heat

AQ = dt j Q(x,y,z,t)dV .
AV
After that, it is assumed that part of this heat
AQ’:dtj cp-Tav.
ot
AV

goes to the increase of the temperature of the element AV , and the other part

AQ" = dtdhq,ds .
AS
of heat transfer will go to the environment. Equating AQ to the sum AQ’ and AQ",
the following is obtained

j QdV = j c~a~ﬂdv+<f>quds,
AV AV at AS

And also keeping in mind the possibility of theory of Ostrogradsky-Gauss

g[> q,dS = j div gav (60)

AV AV

The following is obtained
c-p-%—div (k-grad T)=Q.

Furthermode, based on analysis of this equation the equation (58,6) is obtained.
In this expressions g =—-k-grad T — the vector of density of heat flux, ¢ — specific
heat capacity, o — it density.

Let us note, in similar fashin based on the analysis of equations obtained from
balance of concentrations the derivation of equation (59,b) is obtained.

In book [12] strict theoretical derivation of the main equation of Gibbs statistical
mechanics was exposed as follows. As the probability of particle in region G related
to phase points doesn’t change with time, then
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d
ajp(X,t)dX -0.

T

Hence, applying the generalized theorem of Ostrogradsky, we obtain
6N
j { Zﬁ Xk,p)} dX =0.
G, k=1 oX

As this integral is equal to zero for any region of integration G, then the integral
expression should also be equal to zero

Y ZM( k:p)=0. (61)

Taking into account equation

6N 7
Zax_k:o
k:laxk

And Hamilton equation (10), the second term of equation of continuity for phase
density (61) can also be written in the following form
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Hence, (61) is equivalent to Gibbs equation (10). It is easy to note, that theoreti-
cal derivation of Gibbs equation (1) is more rigorous than theoretical derivation of
equations (58) and (59).

If in case of theoretical derivation of the Gibbs equation the possibilities of Os-
trogradsky theorem are used in the course of derivation of equation (61) then in the
case of derivation of equations (58) and (59) the possibilities of this theory are used
in the course of derivation of equation (60) and also equation of the form

¢ Cods = [ divCav,
AV AV

where =-k-grad T and C=-D-gradn are the vectors of density of heat flux

and flux of concentration coinciding in direction with the temperature gradient and
concentration and equal by modulus to the heat amount
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dQ =k T gsdt (62)
on
And concentration
dC = —Dﬁdet, (63)
on

Flowing during the time dt through the unit area dS , located perpendicularly to the
temperature gradient and concentration.

As it was indicated in p.4. upon the completion of development of foundations of
statistical mechanics of Gibbs as the physical theory of heat conductance and diffu-
sion of the results (24) and (25), and also (35,a), (35,b), as the proof for the main
equations of empirical theory of heat conductance (18), (19) and diffusion (20), (21),
(22), it became possible only after the renewed utilization of possibilities of the
method of separation of variables and possibilities of the method of reduction of var-
iables. Thus it was shown that the proof of such concept as concentration can be ob-
tained if upon the transfer from Hamilton equations (10) to equations of the type
(12,a)-(12,d) and (35) the variables will be reduced as time t and coordinates X,y,z.

But after noting, that upon writing the expressions (62) and (63), which were uti-
lized in the course of derivation of equations (58) and (59), jointly with the concept
of temperature —T and concentration —C the concepts were also used such as time and
coordinates. Thus we think, that the derivation of equations (58) and (59) from the
very beginning were obtained by false routes.

Now, in order to disclose the nature of the fact, that in its due time equations (58)
and (59) were obtained on the false path, we pay attention to the following.

In the course of construction of scheme 3 theoretical derivation of the Gibbs
equation (12,a) is obtained based on equation of Hamilton dynamics (10). Thus in
this meaning we can understand the nature of equation (12,a) as the equation having
the meaning of solution obtained from solution of equation of Hamilton with the ac-
curacy inherent to algebraic physics. But the same can be said about the nature of
equations (58) and (59) and mainly due to the fact that at the foundation of the deri-
vation of these equations there lies not the fundamental equation of theoretical phys-
ics (1) and (10) but the expression of the type (62) and (63) obtained with the possi-
bilities of empirical physics and being internally contradictory.

In the course of construction of scheme 9, in order to underline this fact the part
of scheme where the equations are located of the type (8) and (9) obtained as certain
generalization of equations (58) and (59) is encircled by dotted lines
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This is made in order to underline the fact that these equations (8) and (9) are not
the equations which were obtained based on possibilities of the fundamental equation
of theoretical physics (10).

6. The possibility of new ideas for the disclosure of the nature of mistakes
made in the course of development of foundations of theoretical and empirical
physics.

6.1 Why there is a necessity in disclosing the true nature of fundamental equa-
tions of matrix and wave mechanics.

As is known, in the past it was understood that numerous facts obtained in the
field of experiment can not be explained by simply operating over the fundamental
equations of classical dynamics of Newton (1) and Hamilton (10). Also is known,
that in such state of affairs Heizenberg proposed an idea of the following contents.He
paid attention to the necessity of generalizing equations (10), which are obtained for
the relation between unobservable values in such a way to obtain new equations con-
necting observable values. He supposed that based on new equations obtained for the
connection of observable values it will become possible to explain the experimental
data and escape from a difficult situation.

The fundamental equations of matrix mechanics have the form:

g H@D) @)

ap o

h
pq—qp=(7] 1

For the case, when the number of degrees of freedom is equal to one

(64)
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CH . H
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0x0s — 950k =0, (65)
Pk Ps — Ps Pk =0,

h
Pxds — 0s Pk :76}51

For the case when the number of degrees of freedom is arbitrary.
Here: g — matrix of coordinates; p — matrix of the impulse.

It is widely, known that Schrodinger after the derivation of fundamental equation
of wave mechanics (15) for the case, when the stationary systems are studied also
obtained the equation of the form

.oy
ih—-Hy =0 66
o Y (66)

For the non-stationary case.

It is known, that based on the analysis of equation (15) jointly with expressions
of the form (27) the results were obtained, which we can at present have as the foun-
dation of the theory of structure of atom, molecules, solid bodies. But on the other
hand it is widely known that in the course of solution of problems where the equation
(64), (65) and (66) are taken as the foundation physicists faced the obstacles. If phys-
icist for a long time developed the foundation of their science supposing that there is
a correspondence between the fundamental equations of quantum dynamics written
in the version of matrix and wave mechanics then Dirac in his book [14] came to
conclusion that in reality this is not the case. Certainly, under such state of affairs
there arises the problem of necessity of clarification of the true nature of both the
equations of matrix mechanics (64), (65) and fundamental equations of wave me-
chanics (15) and (66).

6.2 Based on fundamental ideas it becomes possible to correctly solve the prob-
lems whose solution target was to obtain new equations of matrix mechanics. The
essence of new ideas which allow to solve the problems of such content in general is
reduced to the following:

1) We suppose, that among all of these results developed until present time in the
field of scientific philosophy the more valuable are the ideas contained in the works
of Descartes [4-6]. It was these ideas, that we used to construct the scheme 1 as de-
termining the path of truth.

2) Further, analyzing the ideas accounted during construction of scheme 1 and
ideas and equations of Descartes, Leibnits, Newton obtained based on the equations
of mathematics and physics it was first understood that gradually will develop the
results accounted in the course of construction of scheme 2 and scheme 3.
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3) It was further shown the possibility of generalization of fundamental ideas and
equations obtained in the field of structure of matter and physical chemistry to lead to
successful completion of the foundations of those programs which potentially contain
the scheme 4 and scheme 5. It was understood that the fundamental equations ob-
tained in the field of the theory of structure of matter and physical chemistry have the
meaning of solution connecting the observable quantities.

4) The possibility was also shown of new interpretation of the nature of equa-
tions (11) and (12) accounted in the course of construction of scheme 2 and scheme 3
in such an aspect as to lead it to new understanding of the nature of expressions (16),
(17) and (22).

It was understood that now accepting the nature of expressions (34) and (35) as
the proof of results of type (16), (17) and (22) we can understand it as the solutions
obtained from the equations of Hamilton for the interrelationship of observable quan-
tities.

As is known, relations (16),(17) and (22) before obtaining their theoretical proof
were widely used with the aim of description of experimental data. Hence after ob-
taining their theoretical proof with the disclosure of the physical meaning of the
quantities such as equilibrium constant (K) and adsorption constant (b) there is a
foundation to suppose that the possibilities for the description of experiment will be
even deeper.

Thus, keeping in mind the above mentioned we get the possibility to make a fol-
lowing conclusion. During derivation of equations (11), (12) and (34), (35) from
equations of Hamilton dynamics (10) as the equations having the meaning of solution
with the accuracy inherent to algebraic physics and arithmetic physics, the problem
posed by founders of matrix mechanics was resolved more correctly.

6.3 On the contradictions, which are contained in the time-dependent Schroding-
er equation. As it was said previously in the course of construction of scheme 2 the
following ideas were used as the foundations:

- algebraic and arithmetic equations were accepted as the foundation of the theo-
ry of cognition;

- fundamental equations of algebraic geometry and arithmetic geometry were ac-
cepted as the solution of the problems of geometry with the accuracy inherent to the
algebra and arithmetics.

- the fundamental equations of algebraic kinematics and arithmetic kinematics
were accepted for the solution of the problems of kinematics with the accuracy inher-
ent to algebra and arithmetics;

- for the fundamental equations of algebraic physics, obtained from the solution
of Hamilton equation (10) for many particles in external field equations (10,a,b,c)
were obtained;

— equations (34) were accepted as the fundamental equations of arithmetic phys-
ics, obtained from the solution of the Hamilton equations (10) for many particles in
external force field.
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Based on possibilities of solution (34) it became possible to take into account not
only the number of particles, which are influenced by links and move chaotically, but
also the nature of these particles. Hence these results were accepted as solutions,
which satisfy the criterion of completeness of solution of physical problems.

Let us note that to obtain to obtain such solutions from Hamilton equation (10)
became possible only after the assumption was made, that equations (11, a,b,c) have
the meaning for 3N+1, 3N-dimensional space, while (34) has the meaning of three
dimensional space. In other words, during the transfer from initial equation (10) first
to equations (11,3,b,c), and after that to (34) the possibility was used of both the
method of separation of variables and method of reduction of variables.

As we see, Schrodinger equation (11,c) was obtained from initial equations (10)
and (11,a) only in the course of reduction of variable t from further utilization and
only under such assumption it became possible to introduce such functionals as the
wave function . But, as is known, Schrodinger after he obtained the equation (11,c),
obtained also equation (66), which contains the time t variable, which was reduced
earlier while deriving equation (11,c) from (10). Having in mind these facts, we
think, that time-dependent Schrodinger equation (66) contains contradictions.

6.4 Possibility of new ideas for the development of the foundations of the many
body theory. As it is known, talking about the fundamental results, composing the
content of many-body quantum theory, one has in mind the ideas and results which
were obtained from the solutions of the Schrodinger equation (12,c) and (66). At our
time with certain amount of confidence it can be said, that we have a satisfactorily
developed foundation of the quantum theory of many bodies (MBQT), when the re-
sults are meant, which are obtained in the course of solution of stationary Schroding-
er equation (12,c), with the account of expression of the form (27). For instance, all
results of the theory structure of matter are obtained based on this foundation. On the
other hand, we still can not say with full confidence, that have similar successes re-
garding the part of MBQT where the fundamental results are tried to be obtained by
joint solution of Schrodinger equation (66). Usually speaking about the results ob-
tained in this part of MBQT in general there are ideas and results which were ob-
tained in works [15,16] during development of the foundations of microscopic theory
of superfluidity and superconductivity. As is known, the fundamental ideas of these
works were accepted as satisfactorily developed theory of superfluidity and super-
conductivity. On the other hand, if one can trust to correctness of new ideas, which
we proposed in works [17,18] then with confidence it can be said that this is not the
case.

According to the contents of new ideas for the satisfactory development of the
foundations of many body quantum theory equation (11,a)-(11,c) and (12,a)-(12,d),

accounted with the help of the scheme 2 and 3 must at first be accepted as the
fundamental equations of classical theory of many bodies, which are obtained from
the solution of Hamilton equation (10) for many orderly and chaotically moving par-
ticles. After that the expressions of the form (34) and (35) must be accepted as the
fundamental equations of quantum theory of many particles, which are obtained from
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the solution of the Hamilton equations (10) for many chaotically and disorderly mov-
ing particle. As we see, according to the essence of new ideas, we have the possibil-
ity to accept the stationary Schrodinger equation as the equation of classical theory of
many particles. As was shown in p.6.3. on the basis of possibility of new ideas it be-
comes possible to arrive to the conclusion that the time-dependent Schrodinger equa-
tion (66) contains the contradictions. Certainly, if this is not the case, then appears
the problem in the necessity of development on a new path of other microscopic the-
ory of superfluidity and superconductivity.

As was shown in works [17,18] on the basis of new ideas such possibility does
exist. In these papers we tried to show, that the nature of superfluidity can be under-
stood based on interpretation of the nature of viscosity x and nature of specific re-

sistance pin the formula | = A—l; based on (35,b).
3

As was shown in [19], solving the Schrodinger equation (66) for many particles,
one tries to develop the foundation of quantum theory of kinetics of chemical reac-
tions. For instance, in this book there is contained the effort to show, how the equa-
tions of the absolute rates of reactions can be obtained by analysis of the solution,
obtained from the solution of the equation (66). But in our view the effort to develop
the foundation of quantum theory of kinetics of chemical reactions using such ap-
proach is based on the ideas containing the contradictions.

The essence of the contradiction is reduced to the following. As is known, usual-
ly the fundamental equations of the kinetics of chemical reactions are obtained by
using the concept of the concentration of particles. This is the concept, which can be
substantiated using the possibilities of the fundamental equations of Gibbs classical
theory of many bodies. This approach from the beginning studies the system of many
chaotically moving particles. Thus the effort to obtain the substantiation of the fun-
damental equations of the theory of kinetics of chemical reactions based on the pos-
sibility of equations of Schrodinger (66) contains in itself the contradictions.

Schordinger equations were obtained in an effort to solve the problem for many
orderly moving particles in the external force field. Thus, it can not serve as the
foundation in an effort to solve the problem where the concentration is the fundamen-
tal quantity.

7. The possibility of new ideas for the interpretation of the nature of the Na-
vier-Stokes equation, and for derivation of the solutions explaining the nature of
laminar and turbulent flows.

As was indicated in [20], if the Navier-Stokes equation in cylindrical coordinates
can be applied to the description of the flow in circular tube Hagen-Poiseuille (fig 2)
then one can obtain the equation

d?u 1du) dp
_—t =—, 60
ﬂ[dyz y dyJ dx (60)
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Where the axis of tube is coincident with the axis x, radial coordinate y is measured
from the axis of the tube. The terms of u in radial direction and direction tangential to
the circle of dissection are equal to zero. Let the terms in axis direction to be equal to
u; it depends only on the coordinates y. The pressure in each cross-section of the tube
is constant.

A

Fig. 2. Laminar flow inside the tube

Solving this equation with the boundary conditions u=0 atall y=R one can
obtain the distribution of velocities along the cross-section of the tube

1(d
u(y) =——[—DJ(R2 -y?), (68)
4\ dx
where
_d_p PP _ const
dx 14

Is the constant gradient of pressure, which is given.

We see, that the distribution of velocities within the cross-section has the form of
paraboloid. Maximal rate of flow is indicated in the middle of flow of the tube and is
equal

R2 ( dp
-2 69
=2 (-2 (69)

Average rate with the cross-section is determined by formula
ol R (_d_p]
2 8u \ dx)
Hence, though the cross-section there may flow per unit of time the amount of
liquid
4
8u dx
This formula obtained as the solution of Navier-Stokes equation coinciding with

the formula of Hagen-Poiseuille (4) shown in p.1., which was obtained based on the
analysis of experimental data.
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Let us note, that it is these results are meant, when speaking that on the basis of
possibility of Navier-Stokes equation it becomes possible to understand the nature of
processes, having place in laminar flow. Hence, based on this equation one tries to
obtain the solution on the basis of possibility of which it would be possible to under-
stand also the nature of processes occurring in turbulent flow. But, as is known the
attainment of this goal is still unsuccessful. In our view, all these difficulties met on
this path, when we try to obtain the solution from Navier-Stokes equation based on
which it would be possible to understand the nature of turbulent flow is generally
conditioned by our incorrect understanding of the nature of equations (2) and (3) and
also the solution of the type (68) obtained from the equation (3). There is a ground to
suppose, that we from Navier-Stokes equation try to obtain such a solution, which are
not contained in this equation.

Usually speaking about the nature of Euler equation (2) and Navier-Stokes (3)
equation one means [1], that they are obtained as a certain analog of Newton equa-
tions (1). But, the ideas, contained in this conclusion in reality do not provide the
understanding of the true nature of equations (2) and (3). In our view there should
have a place certain other ideas, based on which it would be possible to arrive to the
disclosure of the true nature of these equations. Here we mean the ideas developed
within [2,3] chasing the goal to provide a new interpretation of the nature of funda-
mental equations of theoretical and empirical physics. These new ideas are shortly
exposed in p4 when we tried to obtain the answer to question (5) formulated in p.1.
In p4. The answer to this question (5) was given in the course of ordering the idea
and equation, which were systematized with the help of scheme 2 and 3. In the
course of construction of these schemes new ideas and new equations of theoretical
physics were systematized such that based on them it would be possible to arrive to
understanding of the nature of vibrational-wave and heat, diffusion processes. We
suppose, that upon the successful utilization of these new ideas it should become
possible to understand not only the true nature of equations (2) and (3) but also the
nature of solution (68) obtained from equation (3).

Scheme 10
= dv
F=m— 1
o 1)
Alg. Equationof | av 1
kinematics S VIV =-—Vp @)
. X P
Arithmetic o 1
equation of — + (VWV)V=-=Vp+7AV (3)
kinematics a P

Algebraic equa-
tions of geometry
Arithmetic equa-
tion of geometry

Algebraic eqg. _ 1 (dp) 2 .2
Arithmetic eq. u(y) = 4y(dx (R%-y%)  (68)
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is constructed such that fundamental ideas developed during construction of founda-
tions of theoretical physics which accounted in the course of construction of schemes
2 and 3 could be utilized for interpretation of the nature of fundamental equations of
theoretical hydrodynamics (2) and (3). Ideas, which were accepted as the foundation
in the course of construction of schemes 2 and 3 are the following:
1) Algebraic and arithmetic equations were accepted as the foundation of the
theory of cognition.
2) Fundamental equations of algebraic geometry and arithmetic geometry
were accepted as the results obtained in the course of solution of the problems
of geometry with accuracy inherent to the problems solved in algebra and
arithmetics.
3) Fundamental equations of algebraic kinematics and arithmetic kinematics
were accepted as the results obtained in the course of solution of the problems
of kinematics with the accuracy inherent to the problems solved in algebra
and arithmetics.
4) Fundamental equations of theoretical physics (11) and (12) and also ex-
pressions of the form (34) and (35) obtained from these equations, were ac-
cepted as the results obtained in algebra and arithmetics. That is equations
(11), (12) and expressions (34) and (35) were accepted as the solution ob-
tained from the solution of Hamilton equations, which now can be understood
as fundamental equations of algebraic and arithmetic physics.

Now, taking as the foundation these ideas and results, obtained in the field of
theoretical physics, we have the possibility to try to understand the nature of Euler
(2) and Navier-Stokes (3) equation. Let us note, that in the course of construction of
schemes 2 and 3 there appeared the necessity to make the assumption that in the
course of transfer from Hamilton (10) equation to equations (11) and (12), there was
used the possibility of multidimensional space with the dimensionality 3N+1,3N and
6N+1,6N and this gave the possibility to understand the nature of these equations
having the meaning of solution obtained with the accuracy of algebra. We think that
analogously, that we have the ability to newly interpret the nature of Euler (2) and
Navier-Stokes (3) equations. For this let us supposed that upon the transfer from
Newton equation (1) to equations 2 and 3 the assumption is made that in this case the
possibility is also used of multidimensional space with dimensionality 3N+1 , where
N is the number of particles.

But having in mind that this problem in general case is solved with the accuracy
when the main objects of study are considered to be not only the number of particles
of flowing liquid but also the number of infinite kinematic points determining the
trajectory the rate of which in turn is determined by (68), then one can guess that the
dimensionality of multidimensional space used in the course of transfer from equa-
tion (1) to equations (2) and (3) will be infinite dimensional.

We think, that in the course of such approach to understanding the nature of
equations 2 and 3, their nature can be accepted as the equation having the meaning of
solution obtained with the accuracy inherent to algebraic physics.



130 Altaev N.K.

As was indicated in p.4, the expressions (34) and (35) have the meaning of solu-
tion obtained with the accuracy inherent to arithmetic physics, and have the meaning
for ordinary three-dimensional space.

In p.4 it was indicated also, that during derivation of solutions from Hamilton
equations (10) the possibility is used of the method of separation of variables and
method of reduction of variables. In our view, these same ideas can be used for deep
understanding of the solutions (68) and (69) obtained from Navier-Stokes equation
(3). It becomes possible to comprehend that Euler equations (2) and Navier-Stokes
equations (3) have the meaning of solutions obtained with the accuracy inherent to
algebraic physics, and this has a place when the dimensionality of the space is sup-
posed to be infinite. But the expression of the form (68) and (69) have the meaning of
solutions obtained with the accuracy inherent to arithmetic physics and have the
meaning for an ordinary three-dimensional space. In other words, here we want to
say, that expressions (68) and (69) on the basis of abilities of new ideas obtain more
deep interpretation as the solutions obtained from the solution of Newton equation
D).

The nature of solutions (68) and (69) can be understood more deeply if the tra-
jectories of particles of liquid are considered as lines formed from the infinite number
of kinematic points. Hence in this respect now it is possible to say that in the course
of obtaining these solutions it becomes possible to prove, that laminar regime of flu-
idity has the place in ordinary case, when the particles of liquid move orderly such
that the kinematic trajectory of its motion is the consequence of the infinite number
of points, i.e. quants, influenced by continuity links.

Let us note, that in thoughts expressed above we trying to newly understand the
nature of Euler equation (2) and Navier-Stokes equation (3) and also solutions (68)
and (69) basically tried to make useful the ideas and equations of theoretical physics,
which were accounted in the course of construction of scheme 2. During this it was
possible to explain the nature of the processes, which have place in laminar regime.

Now to deepen these solutions with the aim of obtaining analytical solutions ex-
plaining the nature of turbulent fluidity let us try to make useful new ideas developed
in the field of theoretical physics which were accounted in the course of construction
of scheme 3.

As is known, the fundamental difference of Gibbs equation (12) used in the
course of construction of scheme 3 from the main Hamilton-Jacobi-Schrodinger
equation (11) accounted in the course of construction of scheme 2 in general is re-
duced to the following. If equation 11 is obtained from the equations of Hamilton
dynamics (10) for the case, when the object of analysis was the system of many par-

2

. . . e
ticles moving orderly under the influence of external force of the form v=—— ... .,
r

then equation (12) is obtained from equation (10) for the case, when the object of
analysis is the set of chaotically moving particles. It is widely known, that the most
abundant variety of such motions is the chaotic motion conditioned by heat motion of
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the set of particles. Hence there is a ground for assuming, that while Navier and
Stokes when moving from equation 2 to equation 3 accounted the role of AV , then

they tried to account the role of this fact. In other words it is possible to suppose that
Euler during obtaining equation 2 from equation 1 followed the goal of description of
the behavior of such systems, which even at T — 0, i.e. less than critical point con-
tinue to remain liquids. There are foundations to assume that in such systems we deal
with the set of helium particles which under the action Vp force move completely

orderly, i.e. in a laminar flow. But in case when the temperature of the system be-
comes higher than critical there appear particles performing chaotic motion in three-
dimensional space and due to this reason having velocities lower than the velocity of
the main part of the liquid.

As is known, authors of the book [21] analyzing similar ideas tried to explain the
difference between the superfluid liquid and ordinary liquid. But as the authors sup-
pose for the substantiation of these ideas there should be solved the time-dependent
Schrodinger equation (66) correctly writing the quantum hamiltonian with the acqui-
sition of the possibility of the method of second quantization.

We also think, that for satisfactory completion of the solution of these problems
it is important to interpret the nature of the constants of viscousity p, entering the
relation (4) with the help of (35,b). As was indicated in [17,18], this is possible only
in case, when one starts from the assumption that viscosity constant p, entering the
relation of Hagen-Poiseuille (4) and specific resistance p, entering the formula of
Ohm’s law are the quantities proportionally dependent on the concentration of excit-

ed atoms ng, per unit volume. We assume, that the high the concentration in the sys-
tem nd the higher the value of u and p, i.e. assume that one can start from assump-
tion u~nl, p~ng.

For the computation n%, using the relation (35,6), we obtain

ﬂ_iex =T, (70)
p
Ne KT
0
n
p
Ne KT

Furthermore, jointly considering the formulae (4), (70) and formulae of Ohm’s

A .
law | =—l2 and (71), we obtain
’s
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Q= : (72)
0
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In our view, in these relations potentially are contained the ideas and results
whose analysis can be used to satisfactorily understand the main difference between
the phenomena of superfluidity and superconductivity and the phenomena of ordi-
nary fluidity and ordinary conductivity. In other words, we think that for the transfer
of the system from the state of ordinary fluidity and ordinary conductivity to the state
of superfluidity and superconductivity the main role belongs to the concentration of
phonons, as particles of heat determining the temperature of the system. In case,
when we deal with temperature higher than critical, the concentration of phonons, as
particles of heat is sufficiently high and all particles of both helium-4 and crystal
lattice perform chaotic vibrational motion and this is exhibited in the form of re-
sistance to fluidity and conductivity. If we deal with the critical temperature, then to
this corresponds the state when due to very low concentration of phonons or their
disappearance, concentration of helium particles or atoms of crystal lattice which do
not perform the chaotic vibrational motion will be high. It is this process that leads to
the disappearance of resistance exhibited in the form of viscosity x and specific re-
sistance p. As a consequence the phenomenon is exhibited of superfluidity and su-
perconductivity.

Speaking in other word, we think, that helium-4 which under low critical tem-
perature has the properties of superfluidity is the ideal example of the theory of ideal
Euler liquid. Hence, in this meaning superfluid liquid is the ideal example of liquid
where all the conditions of laminar regime of flowing are satisfied. From the view-
point of this conceptions at temperature higher than critical we deal with the system,
where the share of liquid has the place, which flows in turbulent regime.

In our view, now taking as the foundation new ideas and results, it is easy to un-
derstand why until present time all the efforts to obtain the analytical solution from
Navier-Stokes equation (3) on the basis of which it would be possible to understand
the nature of turbulent fluidity were unsuccessful. The main reason of this is the fol-
lowing. In this equation in the role of the main factor using which the factor of non-
ideality was accounted was the factor containing in itself the information about the
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nature of turbulent fluidity was accounted using the viscosity constants. Hence, in
order to understand the nature of the processes occurring in turbulent regime it was
necessary to utilize the solutions of the form (35,b), which are obtained from equa-
tion of Gibbs statistical mechanism for the interpretation of constant . But until that
time trying to obtain the solution from equation 3 based on which it would be possi-
ble to understand the nature of turbulent fluidity, and this factor was overlooked.

Let us note, that in the above mentioned results the main difference of the phe-
nomena of laminar and turbulent regime of fluidity we tried to explain on the exam-
ple that the system where such processes occur was considered to be the superfluid
liquid and ordinary liquid. While the main reason due to which the laminar flow
transforms to turbulent flow of fluidity was considered to be the temperature factor.
It was clarified, that the increase of temperature above critical the order inherent to
laminar flow, i.e. superfluid regime is destroyed and as a result the system transfers
to turbulent flow of fluidity. But in practice often one has to deal with systems where
as the example of laminar flow of fluidity and turbulent regime of fluidity are con-
sidered the systems at high temperatures. In such cases usually as the example of
laminar flow the case is considered, when the ordered motion of particles is observed
with neglecting the fact that these particles are able to perform the chaotic vibration
in three-dimensional space. Certainly, in such cases talking about the turbulent flow
of fluidity we must keep in mind the decomposition of the ordered motion of liquid
due to certain other reasons.

As is known, based on the analysis of experimental data it is clarified that the
reasons due to which the ordered regime can be destroyed are in great amount. Dur-
ing this it is clarified that such factors affect the time when laminar regime of flow
will get transformed into turbulent regime of flow. We understand, that the formulae
of the form (71) and (72) can not be used for theoretical description of such process-
es. Nevertheless, there are grounds to supposes that these results have the value as
the result based on which it became possible to understand the fundamental differ-
ences of processes, occurring in laminar and turbulent flow based on the possibilities
of ideas and results of the foundations of theoretical physics.

Here we want to say that we succeeded in obtained results to understand the na-
ture of processes occurring in laminar regime of flow assuming that there is a deep
analogy between the fundamental equations of Hamilton-Jacobi-Schrodinger (11)
obtained from equations of Hamilton (10) and equations of Euler and Navier-Stokes
(2), (3) obtained from Newton equation (1). During this the facts were kept in mind
that on the basis of fundamental equations obtained from equation (11) and equation
(3), it became possible to understand that phenomenon conditioned by ordered mo-
tion of the set of particles appears in systems where the motion of these particles oc-
curs under the influence of external force v = —e/r,... and Ap. We want to say, that in
obtained results the nature of processes occurring in turbulent regime of flow was
understood using the possibility of solutions of (35,b) obtained from the fundamental
equations of Gibbs statistical mechanics.
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KaK u gpemsi camo no cebe, oopeuenvl Ha mo, Ymobvl OMoUmu 8 NPOuLioe, ...
OelicmeumenbHOCMbIO AL MOJIbKO UX eOUHCMEBO»

Munkosckuii I

«B kumatickou gunocopuu udes noas nesAgHo NPUCYMCmMeyem yice 8 Camom
nouamuu J{ao, komopoe 6yoyuu nycmuim u becihopmennviM, mem He Menee,
nopoxcoaem 6ce opmol... noe ...— nouamue «yuy... L{u... obosnauvaem «2aszy
UTU «IQPUDY ... HCUSHEHHAS FHEPRUA ... CO2NACHO meopuu DiiHumerta,
epasumayus cnocOOHA «UCKPUBTAMbY» BPEMSL U NPOCTPAHCINGO »

Kanpa @.

[Ipemaraercs cuCTeMHO-AMATEKTUYECKUH, YHUBEpcalIbHBINA MeTon renoapesa OTC
(purocodun TpUEIUHOroO CHHTE3a) OTPAXKAIOLIHMI HE TOJIBKO SJMHCTBO MOJIST U MaTEpUH,
aHanu3a ¥ CHHTE3a B IO3HAHUH, IMKIMYHOCTb NPOLIECCOB Pa3BUTHS MHUpPA, HO U HEO0XO-
JMMOCTh €r0 MPUMEHEHUst 1151 HPUIT0COPCKO-TOrHuecKOro 000CHOBaHHS SIBIICHUN B (hu-
3HKE.

Kntouegvie cnosa: mporuBopedue, TE3UC, aHTHTE3HC, €JUHCTBO, JOTMKA, CHUHTE3,
aHanu3, BpeMs, IPOCTPAHCTBO, [10JIe, MaTEePUs, BUbl B3AUMOJCHCTBHUIL, IPEACTABICHHE,
MIOHATHE, UIES, OIIBIT.

B ¢msuke obmen3BecTHO, YTO BCE MHOTOOOpa3ne SIBICHUH MPHPOILI 00yCIOB-

JICHO YETBIPbMS THIAaMH (pyHIaMEHTaIbHBIX B3aNMOACHCTBHIL: CHIIBHBIM (SAEPHBIM),
JIEKTPOMAarHUTHBIM, CIa0BIM W TPaBHTAIIMOHHBIM, XapaKTEPH3YIOIIUXCS PaanyCcoM
JEHCTBHS W CHJION (KOTOphIe 00paTHO MponopuuoHanbHbl). B dusuke cymectByer
MHO)KECTBO TE€OPH, MOJeseH, OOBSICHSIOMNX YCTPOHCTBO OKPYKAIOIIETO HAC ABOM-
CTBEHHOTO MHUpA (KMBOTO M HEKHBOTO).
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[pocreiimas nBymepHass monens mupa MapkoBa—IllyOHnkoBa—OBeperra 1m0-
cTpoenHas 1o tuiry ¢pakrana ([1] Puc 7, 8) npumupsier Mmexmy co0oii Bce MpOTUBO-
TIOJIO’KHBIE CBOMCTBA (DPM3MYECKOTO MHpa — CYIIECTBOBAHHE B HEM DHTPONHUUHBIX W
AQHTUIHTPOIMIHBIX TPOIECCOB, CIYYalHBIX M I€TEPMHHUPOBAHHBIX SIBICHHUH, CHM-
METPHIO M JTUCCHMMETPHIO, 00paTUMOCTh M HEOOPAaTHUMOCTh, JIOKAJIbHOCTb M HEIO-
KaJbHOCTb, TUCKPETHOCTH U HENIPEPHIBHOCTh, KOHEYHOCTh M OECKOHEYHOCTH. .. [Ipu-
MUpSIET OHA U BCE ITPOTUBOPEYHS JYXOBHOTO XapaKTepa — BEpY U HEBEpHE, XOIU3M H
PEeIyKIMOHU3M, CBOOOY M HEOOXOIMMOCTh, MaTEPHAIIM3M U HU/ICATIA3M.

A. E. Akumos u ['. . IlIlunoB B cBoeM uccneqoBannu 4-X BUIOB B3aNMOIEH-
CTBHSI JAJIM PEIICHUE CUCTEMbI YPAaBHEHHH (M3MYECKOr0 BaKyyMa, COCTOSIIHX U3 4-
X BUJOB TOJIEH: SJEPHBIX, JJIEKTPOMArHUTHBIX, TPABUTAIMOHHBIX M TOPCHOHHBIX
(ToHKHX): «B pa3BHUTHIX 3a MOCIEAHHE IBAANATH JIET MPEACTABICHUSIX OBLIO Mpea-
JIOKEHO Cc(hOPMUPOBATH COBPEMEHHYIO (DM3UUECKYIO TapaJurMy Ha OCHOBE TEOPHHU
¢usmueckoro Bakyyma. s atoro Obuia Mocie0BaTeNbHO peain3oBaHa DWHIITEH-
HOBCKasl TIpOrpaMMa eIMHOW TEOpHHU MOJIs, KOTopas B KOHEYHOM CYETe IpHBENa K
ypaBHEHHSIM (U3MYECKOr0 BaKyyMa... BBUIM MOCTPOEHBI pEIIeHUs] YKa3aHHOW CH-
CTeMBbl ypaBHEHHH, ONUCHIBAIOIINE DJIEKTPOMArHUTHbBIE, TPABUTAIIMOHHBIE, SIEPHBIC
U TopcuoHHbIe (caabbie) monst. TeM caMbIM He TONBKO Oblia pelieHa npodiiema cy-
nepoObeIMHEeHUs, HO U ObUIO clienlaHo HedTo Oosbiiee. bbuia peann3oBaHa mpo-
rpamma reomerpuzanuu Kiuddopna—ditninrelina—Kaprana, mo3BossiBiias Hapsiay ¢
00BEIMHEHUEM HIICKTPOMArHeTU3Ma, CHIIBHBIX M IPaBUTALMOHHBIX B3aMMOACHCTBUH
OCYIIECTBUTh OOBEIMHEHHE, BKIIOYAIOLIee elle M MONS KPYyYeHHS — TOPCHOHHBIE
oA (I0JIsl, IOPOXKAaeMBble KIIACCHYECKUM CIIHHOM)... B OOIIEM Clydae HCTOYHHUKOM
TOPCHOHHOT'O TOJIS SIBIISIETCS KJIAaCCHUECKUH cruH. CIeCTBHEM 3TOro SIBISIETCS TO,
YTO TOPCHOHHOE IOJIE B OKPECTHOCTH 3TOTO CIIMHUPYIOMIEro 00beKTa UMEeT aKCH-
anpHy0 cuMMmerpuio (cM. puc. 9)... TopcuoHHBIE 3apaapl — KIACCHUECKUE CITUHBI
BelyT ces MHaye, 4eM, HaIpuMep, deKTpudeckue 3apanabl. OJHOMMEHHBIE TOPCH-
OHHBIE 3apsi/Ibl (TOJBKO MIPABbIe MM TONBKO JIEBbIE) NMPUTSITUBAIOTCS, @ Pa3HOUMEH-

Hble — oTTanKuBarotcs» [2].

Crpyxkrypa reroapeBa @TC, ocHoBaHHas Ha (paKTax MPU3HAHUS TOHKHUX (TOpPCH-
OHHBIX) TOJIeH, Oomee riryOoko pa3BuBas wmaen MapkoBa—LllyOHIKOBa—JBeEpeTTa,
MI03BOJISIET CO3aTh YHUBEPCATIBHYIO MOZAEIH CYNEpOObEANHEHUS, EANHYIO TEOPHIO
Ppa3BUTHS-TIO3HAHUS HE TONBKO Mupa, HO u obmectsa[1,3].

Bonpekn mormMatikam OT Hayku (W3 KoMuTera 1o 6opnbe ¢ mxenaykoir PAH),
OTPHUIIAIONINM HAJMYUE TOHKHX IOJIEH, CETOMHS YK€ CYIIECTBYET U TOPCHHOMETPHS,
KakK HOBOE HaIlpaBJEHHE B AMATHOCTUKE TOPCUOHHBIX mojeil. B. I1IkaTtoB B KpaTKoil
AHHOTAIlMM K CBOEH cTaThe MuIIeT: «B mpemnoxeHHoi paboTe cienaH KpaTKUid aHa-
JIU3 TIOJXOJ0B K CO3JaHUIO OHOTO M3 TEPBBIX MPHOOPHBIX M3MEPHUTENEH TOPCHOH-
ueix noer (TIT) tuma TCM-021. [IpuBenens! ero ¢pyHKIMOHANbHAS W MPUHINIHN-
aJIbHAasl IIEKTPHUYECKNE CXEMBI, COMPOBOXK/IaeMbI€ ONMCAHNEM NMPUHIIUIA ASHCTBUS,
MOKa3aH BHEMIHUH BUJ anmapara MOANGHUKALNH «A» C 3IEKTPUIECKH YIPaBIIsieMbIM
3atBopoM (YT3). IlonpoOHO ommcaHa KOHCTPYKIMS TEPBHYHOTO Mpeodpa3oBaTens
(1aTymMKa) TOPCHOHHBIX IOJIEH B JIETKO M3MEPUMBII AIICKTPUUIECKUH TTapaMeTp — da-
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CTOTY CHTHaJja, a TaKkKe MPOJEMOHCTPHPOBAHKI TJIaBHBIE H3MEPUTENIbHBIE PE3YIbTa-
TeD» [4].

Ha renonpese ®TC (cm. Puc 1/6), Ha OCHOBE MPUHIMIIOB SIUHCTBA aHANHM3a H
CHHTE3a, Te3HCa U aHTUTE3HCA, IPOCTPAHCTBA M BPEMEHH, SJHEPTHHU U IBW)KEHHS U JIP.
([1] Puc 65,49), BBITONHSIOTCS BCE OCHOBHBIE 3aKOHBI KBAHTOBOW TEOPHH M TOPCH-
OHHOT'O TTOJIS, TIOJIOXKUTENBHBIE AIIEMEHTHI T€31Ca TeHOAPEBA HAXOASATCS BBILIE JINHUN
OCH CUMMETPHH T'€HO/IPEBA, HIKE KOTOPOM pacmoiaratoTcsi OTpULaTeIbHbIE JIEMEH-
THI - aHTHTE3MCa. ) IO3HAHUS NEHCTBUTEILHOCTH MBI HCIIONB3YEM METO]] Te€HOI-
pea ®TC, ocHOBaHHBI Ha JIOTHKE CHUHTE3a W-U: MO BEPTUKAIM: TONe (BOJHA)-
yacTuia (Iyx-MaTepusi) M TOPH3OHTAIN: HEJIOKAIbHOCTh-JOKAIBHOCTh (€IMHOe-
MHoroe). [1, 3].

—=> POCT HACTOTH MATYNEHUA —>

e e = = 2 (OGPAIOBANME MATEDIS mmem (cynpa) mmpa)
Topewosnoe none (T1) ~ &xxumqg ~ HOCHTE N
comamm B0 Bpemen, Vi, = 10"V, (knjoex)

= ypoeess EMATE AT MATE AN =

I nane (IM -

n;xxnrmmua MATEPMEN WM SHEPIMER MATe UM,
re/b SHEDOH MACCH (MATepMH)

V =107V, (kmjoex)

HEBUAMMbII (AYXOBHbIW)
NPOABNEHHBIA MUP

Cnatioe TOPCHOHHOR nex none (3N ~ aapanoe
e (HbOpMALOHHO- JIBIOKYUPDICR YACTHLL E SHEDI0 NPOCTIAKCTEA,
| 5 BN ~ HOCHTEND MHAOPMALIN W SHEPN ABIOKYLIDER
5 ~TE3UC= Mone S Hacu Vy, = V, = 300000 ru/cex)
| J.f‘m"m% % ﬂmnme none (AN - rvem;eme SHEPIIM YacTHY

MaTepi! (HocTe ﬂl‘l HOCHTEND SHEDIM nmxwwm SAEPHBD ECTHL)
Vg = 109V, (knyfoex)

_________ S - — Gapeep) ~ paseucrsooﬁbewsuampfamwun
ypoaeuh HOPM MOpanK  — SHEPID=-H AQl 7 AEMATEDHAIMIANY MATEDISA

O6pasoeanme GHONNAsMel W SE0NIOLKA CHOXHBIX
GHONANEBLI CTPYKTYD BHICLIMX XMEOTHBIX M YENOEEIA

(MaTepranBHOE
Ha¥ano)
HACTHLE MaTEpMi
(HocHTENs SHEPTM,

MaccHl) O6pagoeanme MONeKyn raioe, NEpenIHoN aTMoChepsl
TRRHET, NBPEMNHEX MONEKYN PRI BELIECTS,
NIEPENNHBIX PACTHTE NHLIX KNETOK M PACT et

Poxppime saregin, 1-4cr.)

Obpagosanme nnaver, CROXHUX MONEXYN rao8
 BO, bepsl, nep

CTRYKTYD #Es P
KMBO THBIX

1-#1 Y. MPOTMBON-#: [BYEMMCTB0 MIDA:
— MaATEMA (SACTHLS)

Eaaw (nergmmeum , CXPLITAR MaTepma, Yaoc)
s ~ Bombwwoit Bapse ~poxaEHe SAepHbi ‘acTil,
BUAUMBI A ( ATOMOB MaTepMh (aTOMHasR xmma.nmaamw),
NMPOABNE KOCM = yposeHs
HACTMLL { POXAEHAE MaTeph) =
| R - (Coznane MATEDW 13 COMaNMS (1XG) HAZLErO

(nchpa) mypa)

<<~ POCT MaCCH Yy, <—

2=
ém
s<
=Z
So
ox
I

2-it yp. npOTMBON-it — GopML

BIAMOLEACTEINA (BNs)

Matepui — nomm

Puc 1/6 I'enoxmpeso 3Bomtoin Matepun bonbiioro Bapsia B co3HaHme

Crpykrypa renojpea @TC, oTpaxas 1EIIOCTHOCTh MHUPA, IOKA3bIBAET AUHCTBO
Mpanoyisi U MpavyacTHIllbl, AaeT Ha4ajao MpOIECCy pa3BUTHS (TBOPEHUs), MO3BOJISS
KOKIOMY MPEIIISCTBYIOMIEMY 3JIEMEHTY (IDTFOCY WM MUHYCY) OBITh HadajioM pas-
BHUTHS TOCIETYIOMIEH cCHCTEMBI IpoTuBomonoxHocter (Puc 1/6). Jlormka reHompeBa
OTC mo3BONSAET SAMHCTBY MPOTHBOIOIOKHOCTEH Pa3BUBATHCSA KaK MO BEPTUKAIH
(TIoNe-9acTHIIBI MATEpUH), TAK U TI0 TOPUZOHTANH, T. €. IO Pa3IUYHBIM YPOBHSIM TITy-
OuHBI TO3HaHWs (CHHTE3a-aHaln3a) CHCTEMBI MPOTHBOIOJIOKHOCTEH. Ha mepBom
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YpOBHE Pa3BUTHS CHCTEMBI — AyaJIbHbIEC MPOTUBOIIOIOKHOCTH: MPATIONS U NPAvYacTH-
1Bl (TE3UC-aHTUTE3HC), 00pa3yloIue Ha: 2-M ypOBHE HEPAPXHIO CYIepoObeIMHEHHS
— IMHCTBAa BHOB B3aMMOJICHCTBUS; Ha 3-M: MEXaHU3M IIMKINYECKOTO SBOJIIOLNOH-
HOT'O pa3BUTHUSI, COOTBETCTBYIOIINE IPEBHUM CTUXUSIM (3HAHHSM):

1. 3emis — pokieHHE SJIEPHOTO OIS U MaTepud (cM. 3-i yp. pHC.) B pe3yibTare
Bonbioro B3pbiBa — MUHEpabl, KpUCTAIIBI — TBEP/IbIE BEIIECTBA-IUIAHETHI — MUK-
POOPTaHU3MBI.

2. Bo3nyx — poxkaeHHe rpaBUTALIOHHOTO TIOJISL M IIEpBUYHOM atMocdeps! mia-
HeT — o0pa3oBaHKe MOJIEKYJ I'a30B — 00pa30BaHHE MEPBUYHBIX PACTUTENBHBIX Kie-
TOK — PacTeHUsL.

3. Boza — pokaieHUE 3JICKTPOMATrHUTHOTO TIOJIS X 00pa30BaHKUE BOJBI U CIIOKHBIX
MOJIEKYJI Ta30B — BIaYKHO-KUCIIOPOAHON aTMoc(ephl IIaHeT — 00pa3oBaHue MMepBUY-
HBIX OMOMOJNEBBIX CTPYKTYp JKUBBIX CYHIECTB — HMPOCTEUIINE )KUBBIE OPTaHU3MBI —
JKHUBOTHBIC.

4. OroHb — pOXKJICHUE TOPCUOHHOTO IMOJIST U 00pa30BaHKE CIIOKHBIX OHOIMOICBBIX
CTPYKTYP BBICHIUX XUBOTHBIX M YC€JIOBCKA — 3BOJIOLUSA BBICIINX KUBOTHBIX B Y€JIO-
BeKa — SBOJIOIMOHHO-NHBOMIONMOHHOE [IUKIMYECKOE Pa3BUTHE YEIOBEKa.

MsI cuntaem, uto crpykrypa renoapesa @TC (Puc 1/6), orpaxkaromias eqMHCTBO
U UEPApXUI0 TOHKUX (AYXOBHBIX) M MAaTEPUAIBHBIX IPOLIECCOB PA3BUTHS, MOXKET
Oonee T1yOOKO pacKphIBaTh GUIOCO(PCKYIO CYIIHOCTh IBOJIOLUH MHPa OT HEKUBON
MaTepUM K XXMBOH Ha Pa3iIMYHBIX CTYIEHSX W (opMax pa3BUTHA (IOApOOHEE CM.
IUKJIBI 3-10 yp.: 1-5,2-6,3-7,4-8).

Hauanom mpouecca pasButust (kocMoronur) Mwupa B kutaiickoii ¢uiocoduun
Hao ssnserca noustue YII3U - Huuro, GecrpenenbHOCTh, BBICIIAS TaifHa, Xaoc
(3¢up, BakyyM B COBPEMEHHOH (hH3HKE),- COCTOSHHE MOTEHIIMU U3 KOTOPOTO 4Yepes3
TAMII3U - nepBHYHOE €IMHCTBO BO3HMKAET HPOSBJICHHBI MHD: TSKENBIE, OTPHIIA-
TENbHBIE - JIETKUE, TOJIOKUTENbHBIe YacTuIlsl (Matepus-none) ([1]Puc 19).

B kuraiickoii punocodun Jlao uaes mosust, BUIMMO, YK€ IPUCYTCTBYET B CAMOM
mousaTun Jlao, xoropoe, Oyaydn IMycThIM U OecpOpMEHHBIM, POXKIAET BCEe (OPMEL,
YTO HOIXYYMIIo oTpaskeHne B moHATHH «L{m». @unocod Yan Lait mucan, 9ro Bennkas
ITyCTOTa HE MOXKET HE COCTOSITh M3 LIM: I[M HE MOXET HE KOHAECHCHPOBAThCS, YTOOBI
TIOPOJUTH BCE BEIIM: 3TH BEIIX HE MOTYT HE PacCEUBAThCs, YTOOBI (CHOBA) IIOPOIUTH
Benukyto Ilycroty.

[Iponecc 3BomonMy MpamMaTepuy M Mpamois, Ha OCHOBE MONApH3aliH (Monei
KpY4eHHs1), B YaCTUIIBI MaTepuu U BUHI moneit ([1] cx. k Puc 6), u3nmydeHuiit MOXXHO
MPEJCTaBUTh B TAKOW ITOCIENOBATEIBHOCTH: 1) 0Opa3oBaHWE TSDKENBIX YaCTHI]
(HEHTpOH-TIPOTOH); 2) TMEpBHUYHOE U3ITy4YeHHE sAepHBIX cunl  ((oTroHHO-
TpaBUTAIIMOHHOE W3JIy4eHHe); 3) oOpazoBaHWE JIETKHX 4YacTHIl (HEHTPUHO-
9NEeKTpoH); 4) BTOpUYHOe W3NydeHHe BB (mpakocmMudeckne, TOPCHOHHBIE TOJS).
BzanmopeiicTBue nparmons U nmpavacTHIl MaTepHH MPUBOIUT K 0Opa30BaHUIO I'PaBH-
TAIMOHHOTO TIOJIS, HEPTHs KOTOPOrO CHHTE3MPYeT (M HCKPHBISNET) YPOBHU MPO-
CTPaAHCTBA, 3aBHCSIINE OT MAcChl JBIDKYIICHCS MaTepHH, 00pa3yromieecst HIeKTpo-
MarHUTHOE N3IydE€HHE KOTOPOro, PO’KAAET TOPCHOHHYIO SHEPTHIO MOJIS-BPEMEHU.
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Ha Puc 1/6 — Bakyym, a¢up, HEIposIBICHHBIH MHp (BO3MOXXHO W TEMHasl MaTe-
pus) - nepeuunoe eauncTBo (TAMII3H), BUIMMO, B 0COGBIX YCIOBHSAX Pa3IBOCHHEM,
HM3MEHYHMBOCTBIO LIENIOr0 00pa3yeT IEepBOAJIEMEHTHI: MOl (CO3HAHMS )-4aCTHL MaTe-
pun. Jlanee coznanue (Tose) JOrMKOW CHHTE3a CO3Ja€T €IUHCTBO: BPEMEHH M IPO-
CTpaHCTBa (BpeMs-TE3UC,- TIOJIEBHIE CBOWCTBAa CO3HAHMs, IPOCTPAHCTBO — AHTHTE-
3HC,- MaTepUalIbHBIE CBOIMCTBA II0JIS1), MaTepUsi — SHEPIHH U JBWKeHHs. CTPYyKTyp-
Hoe eanHcTBO TeHoapeBa DTC: - 1-if yp.: mons ¥ 4acTHIl MaTepuy; Ha 2-M yp.: MoO-
XKeT OBITh MPEACTAaBICHO KaK €IUHCTBO 4-X 3JIEMEHTOB: BPEMEHH M 3-X BHIOB IPO-
CTpaHCTBA. DTO TOJIOXKEHUE, MMOATBEPIKAasi JIOTHKOH cuHTe3a (M-W) €AMHCTBO TOJS,
CO3HAHUS U MaTepHH,- MPUHIMN JononHuTensHoctd H. bopa, He Tonbko He mpoTH-
BOPEUYHT YETHIPEXMEPHOMY NPOCTPAHCTBY-BPEMEHH MUHKOBCKOTrO, OOIIeH TeopHhu
OTHOCHUTEJIFHOCTH DHHIITEHHA, PUHATO OONBIIMHCTBOM YUYEHBIX M MaTepUaUCTOB
Y MJICJIMCTOB HO YTBEPKJIAET U €IMHCTBO CO3HAHUS U MaTepHH (TIoJpoOHee HUKE).

Hexoropsle yueHble MaTepHAJINCTHl B CBOUMX HCCIIEIOBAHMAX, CUMUTAIOT. B IpHU-
poie IPOCTPAHCTBO €CTh, @ BPEMEHH HET, €ro BOCHPHUHUMAET TOJBKO HAIle CO3Ha-
Hue. OHHU, BUIUMO, HE IOHUMAIOT, YTO OTPBIBAsI BPEMs OT IMPOCTPAHCTBA, OHU HAPY-
IIal0T HE TOJIBKO MPUHIMII JOTIOJHUTEIBHOCTH bopa — oruky ennHCTBa MO U Ya-
CTHIIBI, €TUHCTBA BPEMEHH M IMPOCTpaHCTBA MHUHKOBCKOTO, IIEJIOCTHOCTH JIBYEAHUHO-
r'o JyXOBHO-MaTEPHAILHOIO MUPA, HO U TEM CHOCOOCTBYIOT Pa3BUTHIO JIOXKHBIX TEO-
puii.

SAmnonsckuit 0., B nccnegoBaHNM TpaBUTAINM, TIPU3HABas Uaeu DHHINTEHHA —
«B...TEOPUH OTHOCHUTEIILHOCTH IIOCTYJIMPYETCS, YTO IPaBUTaLIOHHBIE d(deKThI 00y-
CJIOBJIEHBI HE CHJIOBBIM B3aMMOJECHCTBUEM TEN U MOJEH, HAXOALIMXCS B IPOCTPaH-
CTBe-BpeMeEHH, a AedopManueil caMoro IpoCTpaHCTBAa-BPEMEHH, KOTOpast CBSI3aHa ...
C MPUCYTCTBHEM MAacChI-3HEPIHW», OTPhIBAE€T BpeMs (HE yNOMHHAs €ro) oT Mpo-
CTPAHCTBA, IOHUMAET €r0 MaTepUalbHO HEIIPEPHIBHBIM, JHUIIEHHBIM ITyCTOTBI: «Tpa-
BUTAIMA ... - YHUBepcalbHOe (pyHZaMEHTAIbHOE B3aMMOJACHCTBHE MEXIY BCEMH
MaTepHaJIbHBIMU TelaMy. B mpuOMmKeHNH MajbIX CKOPOCTeH U ¢1aboro rpaBUTaIH-
OHHOT'O B3aUMOJICHCTBHS, TPABUTALIMS OMMCHIBACTCS Teopuel TaroTenus HploToHa, B
olmIeM cirydqae OIMUCHIBAeTCs OOIIei TeopHuel OTHOCHTENbHOCTH DiHIITelHa. I'pa-
BUTALUS SIBJISICTCSI CAMbIM CIa0BIM M3 YETHIPEX THUIOB (YHIAMEHTAJIbHBIX B3aUMO-
JeictBui ... [0 HacTosero BpeMeHM MNpPUYMHA I'pPAaBUTALMM TEOPUEN KBAHTOBOM
MeXaHWKN He paszpaboTaHa...HaydHoe ompeneneHne AMCKPETHOCTH O3HAYAET IIpe-
peiBUCTOCTh. HO B MpUMEHEHNN K MPOCTPAHCTBEHHOM CPE/Ie 3TO HEMPHEMIIEMO, T.K.
IIpY OOLIETIPUHITOM ONpPENETICHUHN JUCKPETHOCTH, 3TO MPHUBOIUT K TOMY, 9TO HPO-
CTPAHCTBO JOJDKHO HAXOOWTHCS B cpele aOCOMIOTHOW ITyCTOTHI, a B aOCONFOTHOH
ITyCTOT€ HHWYEr0 MAaTEPHAIbHOTO HAXOMUTHCS HE MOXET (CHOPHOE YTBEPKACHHE,
mogpobHee HIKe,- E.A.). Mcxons u3 3Toro, mpeanaraeMast uaes BHOCHT B TIOHHMa-
HHUE CTPYKTYpPHI IPOCTPAHCTBA, SIBIISIOIIETOCS COBOKYITHOCTBIO 3JIEMEHTapHBIX PO-
CTPAHCTB, MOHATHE HENPEPHIBHOCTH 3JIEMEHTAPHBIX MPOCTPAHCTB, T.€. OTCYTCTBHE
MIPOMEXYTKOB MEXIy HUMH. Takoe MpeicTaBlieHne CTPYKTYpPhI MPOCTPAaHCTBA TPH-
BOJIUT K MCKITIOYEHHUIO TIOHNMAaHNs a0CONIOTHOH ITyCTOTHI, M CO3/1aeT MPECTaBICHNE
MIPOCTPAHCTBA, KaK €JMHOW HEPa3pBIBHOH CTPYKTYPHI ... KaK MOXKHO OOBSCHHUTH
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MIPOCTPAHCTBO ITyCTHIM M, OJHOBPEMEHHO, HECYIINM B cebe MaTepHalbHBIN (ak-
TOp...9TO...03HAYaET, 4YTO... DJIEMEHTAPHBIE IMPOCTPAHCTBA IPEACTABISIOT COOOM
6e3MaccoBy0 (opMy MaTepHH, T.K. DJIEMEHTapHbIE NPOCTPAHCTBA IIPEICTABIISIOT
co0oit HenenuMble oOpazoBaHus. MOXKHO JIM TaKOE TIPENICTaBICHIE MAaTEPHU CIUTATh
ecTecTBEHHbIM? YOEXJEeH, YTO 3TO TaK M €CTh, T.K. Oe3MaccoBasi popMa CyIIecTBo-
BaHHS MaTepUH — 3TO €MHCTBEHHOE BO3ZMOXKHOE COCTOSTHUE MAaTEpHH, SIBIISIOIIEIHCS
TIEpBUYHOI MaTepHaIbHON CyIHOCTHIO. OTCI0/Ia CIIEAYET, YTO MAaTepHsi B COCTOSIHUT
MAacchl SIBJISIETCS COBOKYITHOCTBIO 0€3MaccoBOil ()OPMBI COCTOSIHUSI MaTepHH, T.C.
COBOKYITHOCTBIO AJIEMEHTAPHBIX MPOCTPAHCTB. ... BBIBOJ ... OOpa3oBaHWE MaTepu-
QIBHBIX TEJNl — ATO PE3YNIbTAT CXKATUS AIIEMEHTAPHBIX POCTPAHCTB ... CienoBarensb-
HO, MaTepHaJbHbBIC TENa — 3TO OJ[HA U3 (OPM CYLIECTBOBAHHS MPOCTPAHCTBaY [5].

SIMmonbCKUi, OTpHULAsi JIOTMKY MENOro, PYKOBOJICTBYETCSI JIOTMKON WIU-HIH
(Apucrotens). OH IOITyCKaeT, 4TO MaTepHs - PEPhIBHA, AUCKPETHA, IIPOCTPAHCTBO -
HETIPEPBIBHO, MOXKET PACTATUBATHCA, COKUMATHCA, UCKPUBJIATHECA, HO HE MOXKET I10-
HATHb «KaK MOXKHO O6’I)$ICHI/ITI) IPOCTPAHCTBO MYCTHIM U, OAHOBPEMEHHO, HECYIIIUM B
cebe MaTepualbHbINA (aKTOP», OMHOBPEMEHHO MCKIIIOYAsi U3 PACCMOTPEHHUS TIOHSTHE
HOJIsI, ¥, IPUHKUMAS], [I0-CYTH, aHAJIOTHYHOE JTOMYIICHHE JJIsl MATEPUH — «AJIEMEHTap-
HbIE TIPOCTPAHCTBA TPECTABIAIOT CO00H Oe3MaccoByro (opMy MaTepuu, T.K. dJe-
MEHTapHBIE IPOCTPAHCTBA MPEACTABIIOT COOOH HeAeIMMble 00pa30BaHUS».

3. Max, npusHaBas IyCTOTY U €IMHCTBO BPEMEHM - IPOCTPAHCTBA KaK HJCalIb-
HOM Y MaTepUaJIbHON 3aBUCUMOCTH, JACT IUMPOKUN U LEIIOCTHBIN aHAIU3 PA3JIMUHBIX
MOAXOA0B K 3TUM HOHATHUSIM: «CBSI3b NPE/CTABIECHHS MIPOCTPAHCTBA C MpECTaBIIe-
HHUEM TeJla €CTECTBEHHO MPUBOJMT K UJE€ HEMBICIUMOCTH ITyCTOTHI,- UAEH 3allUIa-
eMoil ApHcToTenleM M MHOTMMH JPYTMMHU MBICIHUTEISIMUA JIPEBHOCTH. MBbICIUTENH,
JOIyCKaBIIME MycToTy, Kak JleBkunm, [leMokpHuT, ONUKyp U Ip., UMENH, ... Ipen-
CTaBJIEHHE O NIPOCTpaHCTBE, Oojee ONu3Koe K HameMy. ... Mnes HeMbicmuMoCTH Iy-
CTOTBI COXPAHAETCS 0 HOBBIX BpeMeH (ceromus — Smmnonbekuit,- E.A.) ...m3BecTHO,
CKOJIbKO Tpyaa 3atpaTwiu ['epuke, boitns 1 [lackainb, 4To0bI yOenuTeapbHbIM 00pa-
30M JOKa3aTh CBOUM COBPEMEHHHKAM CYIIECTBOBAHHE CTOJIb OCMESHHOM ITyCTOTHI ...
co BpeMeHn HpI0TOHA BpeMsI W MPOCTPAHCTBO CTAJM TEMH CaMOCTOSITEIbHBIMH H
OJHAKO OECTENECHBIMH CYIIHOCTAMH, KOTOPBIMH OHH CYHTAIOTCA IO HACTOsIIEe
Bpems... Bonpocamu o meficTBum BONM3H, AEHCTBHU Ha PACCTOSHHUM Yepe3 IOCpe-
CTBO KaKOro-HHOYZb areHTa — BONpocaMu, KoTopbie Hpl0TOH ocTaBmi 0e3 paspemnie-
HUS, C BENMMYAWIIAM ycIiexoM 3aHsuics ... @apazeit ... Makcgen ... C TOYKH 3peHUs
@apajess HaM CTAHOBHTCS JIETKO TOHATHBIM TOJIOKCHHE: BPEMEHHAsl 3aBUCHMOCTh
€CTh HemocpeicTBeHHas (MaeanbHas,- E.A.), IpOCTpaHCTBEHHas e ...- IOCPe-
cTBeHHas (MatepuanbHasi,- E.A.) ... ¢ Touku 3penus ... @apaznes ... Mup ocraercs
OJHMM IIEJBIM, HO JIUIIb B OAHOM CIIy4ae, €CIM HH OJWH HJIEMEHT HE W3 O0JIHPOBaH,
100 Bce YacTH CBSI3aHBI MEXIY COOOH ...ITycTOTa AajeKo HE HUYTO, OHA IMEET BECh-
Ma BaXHbIe (PU3WYECKHE CBOIcTBA. Bompoc 0 ToM, MOXHO JIM Ha3BaTh 3Ty MYCTOTY
TenoM (3¢up), HE UMEET CYIIECTBEHHOrO 3HAYECHUS... BPEMs W IPOCTPAHCTBO ...
MIPE/ICTABISIOT TOJIBKO MHHMYIO HEIPEPHIBHOCTh M, BEChbMa BEPOSTHO, COCTOST U3
TPEPBIBHBIX ... DJIEMEHTOB) [6].
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CoBpeMeHHbIE TIPEICTABIICHUS O MPOCTPAHCTBE M BPEMEHHU ONHCHIBAIOTCS CIIOXK-
HBIM MHOYXECTBOM Pa3INYHBIX MOHITHH, aKCHOM, JINIIEHHBIX CHCTEMHOM B3aNMOCBSI-
34, 1eN0ocTHOCTH. [yl TOoro 4To0Bl PUONN3NTHCS K UCTHHE CIIENyeT, CPaBHHUB pas3-
JIMYHBIE OMpe/IeNeHNs TIOHATHH, Ha OCHOBE JIOTUKH CHHTe3a (M-U), IPUBECTU CHUCTe-
My B3aMMO3aBHCHMBIX, BBITEKAIOUIMX M3 MPUHIMMA LEIOCTHOCTA M B3aUMOCBS3U
BCETO CO BCEM TMOHSATHH: MAaTEpUH-TIONSA, BPEMEHU-TIPOCTPAHCTBA, JHEPIUU-
JBIDKeHUs. HaMu aHbl Takue BBITEKAIOUIME M3 MPUHIMIIA [EJIOCTHOCTH, B3aUMO3a-
BHCHMBIE OIIPE/IEIEHUs] OCHOBHBIX aKCHOM, NPUHIUIIOB M KaTeropuit ¢umocoduu
(mompobuee cm.[1] Puc 49, 65).

Bragumupor 10.C., ucxons W3 NMpUHOMIA €IMHCTBA IIPOCTPAHCTBA-BPEMEHH,
BUAUT TpoOiemMbl (U3MKH B akchMomartuke: “‘be3 mpeyBenndeHus MOXHO YTBeEp-
KJaTh, YTO B OCHOBaHWHM COBPEMEHHOH (pyHIaMEHTalbHOW TEOPETUYECKOH (U3UKU
JISKUT TEOpUsl MPOCTPAHCTBa-BpeMeHH ... 13 ... uccnenoBanmit ([. I'mnsbepra, A.
Poba, A.Jl. Anexcannposa, P.W. [Tumenosa, P. Moysna u MH. apyrux,- E.A.) BusHo,
YTO COBPEMCHHBIC MPCACTABJICHUA O IPOCTPAHCTBE U BPEMCHU OIMUCBIBAIOTCA CJIOXK-
HBIM KOMIIJIEKCOM TOHSTHI (IPUMUTHBOB) M akcuoM. [locieqHnx HacuuThIBaeTCs
Oornee JBYX JECATKOB ... b. PuMaH ... mucai: «... TO peajbHOE, YTO CO3/aeT UJIEI0
NPOCTPAHCTBA, 00pa3yeT AMCKPETHOE MHOr000pa3ue, HilH K& HYXKHO IBITaThCS 00b-
SICHUTh BO3HUKHOBEHHE METPHUYECKHUX (POCTPaHCTBEHHBIX,- E.A.) OTHOLICHMIA YeM-
TO BHELIHUM — CHJIAaMH CBS3H, JEHCTBYIOIIMMH Ha 3TO peajbHOe» ... B padore E.
IMummepmana ...: «IIpocTpaHCcTBO M BpeMs He SIBIISAIOTCS TaKUMH IOHATHUSAMH, KOTO-
pBle UMEIOT CMBICT U1 OTACIBHBIX MUKPOCHCTEM. DTH MUKPOCHUCTEMBI OITUCHIBAIOT-
cs1 aOCTpaKTHBIMU HOHATHAMH (3apsi, CIIMH, Macca, ...) He HMEIOLIUMH OTHOLICHHS K
MPOCTPAHCTBY U BpeMeHn»” [7].

Crpykrypa renonpesa @TC no3BossieT Ha OCHOBE aKCHOMBI LIETIOCTHOCTH, B3a-
HMMOCBSI3M BCErO CO BCeM (CHHTE3a M-U) M Pa3JBOCHHS €IUHOro (JIOTMKU WIIN-HJIIN),
OOBEIUHUTL B €OUHOE LeNoe (CHHTE3-Te3UC-aHTHTE3HC) AyalbHBIC MTPOTHBOIOIOX-
HOCTH (IIOHATHH): MMOJIel M YaCTHI MAaTePUH, HEPEPHIBHOCTH U AUCKPETHOCTH H JP.
(mompobuee mmxe). B cucreme npuniumoB OTC ([1] Puc 49) Bce mpuHIUTIBL TOTH-
YeCKH U BO B3aUMHOI CBS3U BBITEKAIOT U3 OIHOI aKCHOMBI — LIEJIOCTHOCTH, B3aUMO-
CBSI3H BCETO CO BCEM U PA3ZABOCHHUS €IMHOTO 110 TOPU30HTANIN: CHHTE3-aHaIN3 U Bep-
TUKAJIHA Pa3BUTHA: AyX (CO3HAHME)-MaTepus (Te3UC-aHTUTE3HC).

CoszHanne (Iyx) U MaTepus — JBE MPOTUBOMOIOKHOCTA eauHOoro. JIyx (co3Ha-
HHE) W MaTepus emuHBI (QUIOCOPCKH, HO pa3NudHbl (pr3muecku. PazHuia mMexmy
pa3MYHBIMH SIBJIICHUSIMH, BEIIECTBAMH, MaTepuedl M IyXoM (ITI0JeM) COCTOHMT B
YpOBHE BHOpaImii (4acToTel Konebannii). JpeBHre Quimocodsl CUUTAN, 9TO AyX H
MaTepusi B3aMMOOOPATHMBI- «KOTAa KoJeOaHWs AyXa CTAaHOBATCS 0Oee MHTEHCHB-
HBIMH, OH OOpalaercs B MaTEpHIo, a Korna KoieGaHuss MaTepuH CTAHOBSATCS HEYJO-
BUMee, oHa obOpamaercs B nyx» (Uuaiat Xan). CoBpemeHHas (pr3nKa, HUCClemays Ha
YCKOPHUTENSX MPEBPALICHHUSI N3TYyI€HUH B YAaCTUIIBI MATEPHUH, OTYACTH MOATBEPKIAET
BEPHOCTP U MIIYOHHY APEBHUX 3HAHMH.

Ha renoapese @TC ([1] Puc 65) Bpems1, mpocTpaHCTBO, SHEPTHUSI U ABHKEHHUE —
B3aMMOCBSI3aHHBIE (DOPMBI CYIIECTBOBAHUS €AMHON CYIIHOCTH MAaTepHUH-CO3HAHUS,
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KOTOpBIE HE CIIOCOOHBI Ha OT/eNbHOe ObITHE. Bpems — sHeprus n3MeHeHus (IBrxKe-
HUST) MaTepUH CO3HAHMS B IIpOCTpaHCTBE. [IpocTpaHCcTBO - Mepa ABMKEHUS (M3MEHe-
HUST) DHEPTHU MaTepUU-CO3HAHUSI BO BPEMEHU. BakyyMOM MBI CUUTAaEM — CTPYKTYPY
SHEPreTUYECKOro MOTEHIINAlIA TUITOJIbHO-BUPTYAIBHBIX YaCTHI] U TIOJIEH.

B ornnune ot MHOrMX (PU3MKOB OTKA3aBIIMXCS OT MPUHIMIA HEMIPEPHIBHOCTH B
MOJIB3Y AWCKPETHOCTH, MBI Ha TE€HOJpPEBE MCXOIWIN W3 MX €IMHCTBA: BpeMs, MO
(Te3uc) HenmpephIBHO, a MPOCTPAHCTBO, MaTepusl (aHTUTE3HC) — MPEPBIBHO, ANCKPET-
Ho. Ha 2-M ypoBHe reHojpeBa NPEepHIBHOCTU-HENPEPHIBHOCTH YAaCTHI[ MAaTepUH H
nmoje BO3HUKAIOT 4-¢ BHUJA DJIEMEHTOB €QUHOM CHCTEMBL: 1) NpephIBHOCTh-
MIPEPHIBHOCTD, YaCTUIIBI-YaCTHUIIBI MATEPHH,- TUCKPETHOCTh JABWKEHHS YacTHUIl MaTe-
puH (4TO TOATBEPIKIAETCSI TPEKaAMU-BEKTOPaMHU B3aMMOJIEHCTBHSI YaCTHIl Ha IIPO-
CTPaHCTBEHHO-BpEMEHHOM rpaduke d3KkpaHa ocuwiorpada); 2) NpepbIBHOCTH-
HENPEepBIBHOCTh (MaTepusi-1ojie, SHEPTUsl MaTepuy NPEeBpaIaeTcs B U3JIy4eHHe, 10-
ne),- SHeprus, cwia (popMa aKTHBHOCTH MarepuH); 3) mose-marepusi, U3iIydeHue
HoJisl TpeBpaniaercs B GopMy MaTepHu,- MPOCTPAHCTBO, MHAYE HENpepbIBHAS Ipe-
PBIBHOCTB,- MPOCTPAHCTBO - ()OpMa eIMHCTBA NONsA-Marepur; 4) mone-mone, pocT
YaCTOTBI U3JTYYCHHUA I10JIs1, HEIPEPBIBHOCTh HEMPEPBIBHOCTHU, - DHEPTUSA TOPCUOHHOI'O
nosist (CO3HaHuUs) 00pa3yroIiast BpeMsl.

B cBowo ouepenp, HENpepbIBHO-NPEPHIBHOE MPOCTPAHCTBO 0ONajgaeT ABYMs
CTPYKTYpaMU: BOJIHOBOH (BHYTPEHHE) U KopimycKyisipHOH (BHemHeil). Co cTOpOHBI
nosst (BHYTPEHHEH,- Te3Kca) ero MO)KHO XapaKTepu30BaTh Kak, 00Jajaromiee CBOu-
CTBaMH OECKOHEYHOCTH, KOHEYHOCTH, & C BHYTPEHHEH CTOPOHbI (MaTepUH,- aHTHTE-
3HCa) — OTKPBITOCTBIO U 3aMKHYTOCTHIO ([ 1] Prc 60).

B menom MoXHO JaTh Takoe onpenenenue GuIocopckoll KaTeropum «IpocTpaH-
ctBoy». [IpoctpancTBO — huocodekast kareropus, 0003HaYAIOMIAs IBYEAUHCTBO €ro
CTPYKTYpBI: BHYTpEHHE! U BHEIIHEH, 00Janaroiiell BOTHOBBIMA U KOPITYCKYJISIPHBI-
MU CBOMCTBAMH €IMHON M M3MEHSIOILEICS PEAIbHOCTH CO3HAHUA-MATEPHH, B KOTO-
POl pacKpbIBAOTCSl POTHBOIOJIOKHbBIE Ka4eCTBAa PAa3BUTHUs (M3MEHECHUS): BHYTPEH-
HEro - 0ECKOHEYHOCTh W KOHEYHOCTh, BHEITHETO — OTKPBITOCTh U 3aMKHYTOCTH ([1]
Puc 60).

ITox OecKOHEYHOCTBIO MTPOCTPAHCTBA CIIEAYET MOHMMATh HE TOIBKO OECKOHEU-
HYIO CKOPOCTh PAaCHpOCTPaHEHHS BOJHOBOTO (OYEBHIHO, TOPCHOHHOIO) IO, HO U
MHO)KECTBEHHOCTb YPOBHEW €r0 CTPYKTYpHOU opranu3zanuu. KoHedyHOCTh pocTpan-
CTBa CYIIECTBYET IJISI KaXXIOTO MEPapXHUYECKOr0 YPOBHA M 00O3HAYaeT KOHEUHYIO
CKOPOCTB PacrpOCTPAHEHUSI BOIHOBOTO OIS (WM €r0 B3aMMOJCHCTBHS C APYTHMHU
MIOJSAIMH, TeNaMH). 3aMKHYTOCTh TPOCTPAHCTBA — JBIDKCHUE YACTHIl MaTepPUH W3BHE
BHYTPB, - HAallOMTHEHUE ero Matepueid. OTKPBITOCTh IPOCTPAHCTBA — IBIKEHUE YHEP-
THH U3HYTPH HAPYXKy,- ero 3HeproeMkocts. U3 conocrasnenus ([1] Puc 6 u Puc 60)
MOXHO CJIENIaTh TAaKNE BBIBOJBI: OECKOHEYHOCTH NMPOCTPAHCTBA COOTBETCTBYIOT TOP-
CHOHHBIE MOJIS, KOHEYHOCTH — 3JIEKTPOMAarHUTHBIE, OTKPBITOCTH — TPaBUTAIlOHHEIE,
3aMKHYTOCTH — BHYTpHsiIepHble. BO3MOXXHO, TOPCHOHHOE T0JIe — N3TydEHHE BhIIIe-
CTOSIIIEH CTPYKTYpHI IMPOCTPAHCTBA, a SACPHOE MOJNE — M3ITyYCHHUE HIDKECTOSIICH

CTPYKTYPBI.
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SIMmonbeKuil yTBEpIKAAET, YTO MaTepHst MOXKET OBITh OE3MacCOBOH, a MPOCTpaH-
CTBO HE MOXET OBbITh MyCTHIM. [IpropuTeT B pa3BUTHH OTAAH MaTepun (MaTepHaIi3-
My), a He ITyCTOTe, MOJII0, 1yXy. Bce npeBHUE ydeHwus, yTBEp Kaash eAMHCTBO IO U
MaTepHH, CYUTAIIH, YTO I10JIe, AyX Ooee IMOIBIKEH, H3MEHYMB, YeM MaTepHsl.

DWHIITEHH 1 OONBIIMHCTBO (PU3UKOB, HA OCHOBE JIOTMKH €IUHCTBA (U-U), CUH-
TaIOT, YTO BEIIECTBO W ITyCTOTa 00pa3yloT MOJIe — UCKPUBJICHHOE MpOCTpaHCcTBO. .
Karmpa, ucnione3yer Joruky u-u: «BemiecTBo M IIycToe MpoCTPaHCTBO — TOJHOTA H
ITyCTOTa MPEACTAaBIISIOT CO00M /1Ba (hyHAaMEHTABHO PAa3IMYHBIX MOHITHUS, Ha KOTO-
pBIX IocTpoeH aroMu3M Jlemokpura 1 HeroToHa. B 001eit Teopu 0THOCHTENBEHOCTH
9TH JIBa MOHATHS HE MOTYT CYIIECTBOBATh pa3ieibHO. MacCHBHOE TENO HE MOXET
CYIIECTBOBATh, HE CO3/aBasi TPABUTALIMOHHOIO MOJIS, a IOJIE MPOSBISET ceOsl Hc-
KPUBJIEHUEM OKDYXKAIOIIEro 3TO TeJlo HmpocTpaHcTBa. He cienyer, omHako, aymarts,
YTO MOJIe “HAMONHACT MPOCTPAHCTBO M TEM CaMbIM ‘“‘nmedopmupyer” ero. OmHO He
MOXCECT 6BITB OTACIBbHBIM OT APYTOro: Mmoje caMo I10 ce6e ABJIACTCA UCKPUBJICHHBIM
npoctpancTBoM! ... B Teopun DifHIITelHA BEIIeCTBO HE MBICIUTCS BHE ... TpaBUTa-
IUOHHOT'O IIOJIA, a T'paBUTAIMOHHOC I10JIE HE MBICIIUTCA 663 HUCKPHUBJICHHOI'O IpO-
cTpaHcTBa. T.0., BellecTBO M MpocTpaHCTBO (mone,- E.A.) BocmpuHHMaroTCs Kak
HEPa3pbIBHO CBA3AaHHLIC W B3aMMO3aBUCUMBIC YaCTU €AMHOT'O LECJIOro. MaccuBHbIE
TeJla He TOJIBbKO OIPEAEIAIOT CTPYKTYPY OKPYKaroOIEro MpocTPaHCTBa, HO U, B CBOIO
oyepellb, UCHBITBIBAIOT CYLIECTBEHHOE BO3ICHCTBUE CpEbl (AHAOTMYHO TE3UCY-
AQHTUTE3UCY B CTPYKType reHojpena, - E.A.). CornacHo npexcraBieHusM Gu3uka u
¢unocoda 3. Maxa, UHEpPIHMS MaTEepHAIbHOIO Tella, T.e. €ro COMPOTHBIEHUE 00Y-
CJIOBJIEHHOMY M3BHE YCKOPECHHUIO, SIBJIETCSA HE HEOTHEMIIEMBIM CBOWCTBOM MAaTEpHH,
a Mepoii ee B3auMojelcTBus co Bcenennoit. [lomydaercs, 4ro BemectBo obnanaer
HHepIFel TONBKO MOTOMY, 4TO BO BceeneHHOH ecTh Ipyroe BemecTBO (BO3SMOKHO —
TeMHas Macca,- E.A.) ... Takoe moHUMaHNe HHEPLUH, TTOJIYIHUBILIEE U3BECTHOCTD MO
Ha3BaHHEM NpHUHIKIA Maxa, oka3ajo riyOokoe Bo3AeicTBUe Ha A. DHWHINTEHHA U
SIBUJIOCH JJIs1 HETO IIEPBBIM CTUMYIIOM K CO3JIaHHIO TEOPUH OTHOCUTEIBHOCTH ... He-
pa3pbIBHOE €IMHCTBO MHUPO3JAHMS MPOSBIETCS HE TOIBKO B MUpPE OECKOHEYHOTO
MaJIoro, Ho ¥ B MUpe CBepXO0JIbLIOro; 3TOT (akT mosydyaeT Bce Oobliee NPU3HAHUE
B COBPEMEHHOM acTpO(pH3HUKE U KOCMOIOTHI [8].

B mpunmune ngomonmauTensHOcTH bopa, HeompeneneHHocTH [ eiizenOepra wc-
TI0JIb30BaH JIPEBHUN MPHUHIIMII TO3HAHKS — €JUHCTBA M B3aHMOCBSI3U BCETO CO BCEM,
B CIMHCTBE MOHATHH: MONSI-9aCTUI] MAaTEPHUH, MyCTOTHI-BEIIECTBA, T€OMETPUH (ITy-
CTOTBI) — TMHAMHUKH MaTepuy (3TOT MPUHIMI B3ST 332 OCHOBY B METO/IE€ CHHTE3a Te-
HOZpPEBA, - JOTUKH NU-H: CHHTE3a-T€3NCA-aHTUTE3NCA).

Hamee SMronsckuii pa3BuBaeT 000CHOBAHNE UAECH MaTEpUH JI0 ee 0e3MaccoBOM
(dhopMBL: «Oe3MaccoBy0 (OpMYy CYIIECTBOBAHHMSI MATEPUH — DIEMEHTapHBIX IIPO-
CTPAHCTB, MOXXHO OOBSICHUTB M TEM, YTO MaTepUalIbHas Macca JUCKPETHA U HE Tpea-
CTaBIsIETCS, KaK OECKOHEYHO JUIAIIAsCS CyHIHOCTh. MarepuaiibHas Macca JOJDKHA
MMETh TIpeZieN JeieHus (B HayKe 3TOro JA0Ka3aTenbcTBa HeT,- E.A.), T.e. mepeltn B
KOHIIE Tpolecca AeneHns B 6e3mMaccoByro Gpopmy cyrecrBoBanus» [9].



144 Aumonosuu E.H.

BesmaccoBast opma cymiecTBOBaHUSI MaT€PUH B IPYTUX MOHATHIX MOXET OITH-
catp Tone, IyX.

B urtore aBTop, Ha OCHOBE aHaM3a OJJHOW CTPAHUIIBI TEKCTA, JIeJIaeT MaTepHaIU-
CTHYECKHE BBIBOJBL «IIPH HAXOXKJEHUH B IIPOCTPAHCTBE IBYX WM Oojee Tel, KOH-
LIEHTpaIMs IPOCTPAHCTBA B 3TUX TeJlaX CTACMBAET BHEUIHEE MPOCTPAHCTBO, HAXO/S-
mieecss MEXIy TeJaM{, B CTOPOHY TeJ, BBI3bIBas JAe(OpPMAIMIO PACTSDKEHUs! MpO-
CTPaHCTBAa OTHOCHTENIFHO IIEHTPA Macc CHUCTEMBI Tell. DTO BBI3BIBAET OTBETHYIO pe-
aKTHBHYIO CHJIy, HAlpaBJIeHHYI0 K LEHTPY MAacC CHCTEMBI Tell, YTO W SIBJISIeTCSI
npu4YuHOii rpaBuTanmuu. [lockonbky Bce Tena BceneHHOH CBsI3aHbI MEXKIy cOOOH
IpaBUTAIMOHHOIN B3aMMO3aBUCUMOCTBIO, OHM 00pa3yloT B MPOCTPAHCTBEHHOMH cpere
rpaBUTAIMOHHYIO TTayTHHY» [10].

AHaNoOrnyHble TEOPHH MAYTHUHBI, KaK CIOKHBIX B3aHMOCBS3E€H JJIEMEHTOB CH-
CTEMBI JIaBHO U3BECTHBI B (PU3MKE KaK TEOpHHU: OyTCTparna, CyrneprpaBUTaly, CTpYH,
JiepeBa, TeHO/IpeBa U Jp.

Kampa (B «Ilayrune JXusHu») yrounser: “IlpencraBieHue o HaydHOM 3HAHUU
KaK O CeTH MOHATHUH U Mozeneii ... 0puto chopmynupoBano B 1970-e roabsl Gpuznkom
Hoxeddu Uy B Buze ... Oyrcrpan-teopun. @usocodus OyTcTpana He TOIBKO OTBEp-
raet ujael (pyHIaMEHTAJIbHBIX KHUPIIMYMKOB MaTepHH ... MaTepuanbHas BCelleHHAs
paccMaTpuBaeTCs Kak AWHAMHYECKas IIayTHHA B3aWMOCBS3aHHBIX COOBITHH ... Pa3-
JIMYHbIC SIBIEHHUS MOTYT IIPUHAUICKATh K PA3JIMYHBIM CHUCTEMHBIM YpPOBHSM,
(ctpykTypa renonpesa @TC yrouHseT 3aBUCHMOCTh YPOBHEH M CTYIEHEH pa3BUTHUS
CHCTEMBI 3JIEMEHTOB MEXy co00ii,- E.A.)... HoBas napaaurma mnoapazymeBaer, 4To

..~ ONHCaHME Mpollecca MO3HAHUA — JODKHO OBITh SIBHBIM 0Opa3oM BKJIIOYEHA B
orucanue npupoaHbIX heHomenos. [Ipu3Hanue sToro npuiwio B Hayky ¢ B. [eitzen-
OeproM, M OHa TECHO CBA3aHO C BHICHHEM (PHU3NUECKON PEaNbHOCTH KaK MayTHHBI
B3aMMOOTHOLIEHUH. .. Korna Mbl BUIMM CETh B3aMMOOTHOIIEHUH MEXIY JUCThSIMH,
BETBSIMU U CTBOJIOM, MBI Ha3bIBAEM €€ «JIEPEBOM» (CTPYKTYypa I'€HOJIpEBa - B3aUMO-
CBSI3U CHCTEMEI 2j1eMeHToB,- E.A.” [11].

Hcaes A.B., nccnenyst rpaBUTanuio M OObEAMHEHNE CHII B TIPUPOZE, HA OCHOBE
KBAaHTOBOM TEOPHH, TaK OMKCBHIBAET OCHOBBI TEOPHH CTPYH M CYNEprpaBUTALUH:
“Cpean (pU3MKOB JaBHO YK€ MPH3HAHO, YTO 00IIasi TEOPUsl OTHOCUTEIBHOCTH JaeT
HaWIydIIee U3BECTHOE OIMCaHNUE MPOCTPAHCTBA-BPEMEHH U TPaBUTALMH. ... [Ipume-
HEHHE KBAaHTOBOH TEOPHH K TPABHTALMK MOKA3bIBAET, YTO JIOJKHBI CYIIECTBOBAThH
TPaBUTAIMOHHBIE BOJHBI, KOTOPBIE MOYKHO paCCMaTPUBAaTh KaK IIOTOK KBAHTOB — Ipa-
BHUTOHOB, TPEACTABIAIOMNX COOOH HEUTpaJbHBIC YACTHUIIBI C HYJICBOW MacCO MO-
Kos...OnHa N3 caMbIX OOIIMPHBIX. .. TEOPHH ... HA3BIBACTCS «CYNEPTPAaBUTALEH ...».
OHa comepXWT eqUHBINH O0BEKT, OMMCHIBAIOMINI U MEPEHOCUYHUK CHI M BEIIECTBO ...
OnHa U3 MOCIEAHNX BO3MOXHBIX TEOPETHYECKUX MOAENEH Ha mompuine «Bemnkoro
OO0venuHeHUSD) - Teopus CTpyH (1984r.). ... YacTuma B CTPYHHBIX TEOPHIX H300pa-
XKaeTrcs B BUJe Oerynux (1o CTpyHe) BOJH, ... KBAHTOBAs TEOPHs TPaBUTAUH (I103-
BOJISIET) OCTPOMTH Mozenb Beenennoit” [12] (O mpyrux TEOpHSX IPaBUTALUU CM.
[Tpunoxenue 1).



CIllo, 2014 Cooprux mpyoos Konepecca—2014 145

ABTOp, HCCIENys CTPYKTYpY oOHaxkeHHOTO nepesa [Tudaropa ([1] Puc 12), ana-
nornunyto reroapeBy @TC, mpuBoAWT ABE CTaIMU Pa3BUTHS 3aKpbITOro nepesa [1u-
¢aropa (3/1I1), oOpa3zoBaHHOTO U3 CTPYKTYpHI reHoapera mpu 90 rpagycax Mexmy
ero 2-s1 BeKTopamu. VIHTepecHo, UTO Mpolecce pa3BUTHsI CTPYKTYPHI BHaYalle BO3HU-
KaeT oCh BpallleHus, a mociie 8- cTajuy pa3BUTHS B OCHOBAHUM T€HO/pEBa 00pa3y-
eTcsl KBaJIparT, Jlajiee CUCTeMa Pa3BUBAETCsl BO Bce CTOPOHHI (moapoduee cM. [1] Puc
15,16).

MB&1 orryckaem, 4To IpH BpatieHnu miockoctr 3/111 Bokpyr ocu (TIpu pa3BUTHH
BceseHHol) B BepIIMHAX JaHHOW CTPYKTYPhl T€HOIpPEBA, PacCMaTPHUBACeMOW Kak
CTPYHBI WM TIayTHHA BceneHHOM, MO OKa3aThCs €€ TAIaKTUKH M CKOIUICHHS Ta-
JIAKTHK, 8 BHYTPH KBaJpara, OYEBWJHO, JOJDKHA OBITh 4YepHas JbIpa (CErofiHs yiKe
0OHapyKEHbI HEe TOIBKO YepHBIE JBIPBI, HO M OCh BpallleHUs BceneHHo#).

SMmonbekuit (M psil APYTUX YUEHBIX) OIMUCHIBAET KPYroBOpOT MaTepuu Bo Bcee-
JICHHOM Kak IPOILECChl POXKICHHs, Pa3BUTHS M MOTJIONICHUS 3Be3] (raynakTuk) Yep-
HOHM JIpIpoii ramakTHK (CKOIUICHHUH rajnakTuk). Ho Beab 3TH HPOIECCH JaBHO OMMKCca-
HBI IPEeBHUM 3HaHWeM. bxasar ['wra, uHmuiickue Bempl moapoOHO OMMCHIBAIOT 4-¢
ukia poxaeHus-cMeptu Beenennoii: Kpura HOra- Tpera IOra- JIpanapa-lOra- Ka-
mu-l0ra. Marepuanucrtiuueckue 3HaHUs, OCHOBAHHBIE HA aPHUCTOTENIEBCKOW JIOTHKE
WIN-WIH, OTPUIas JPEBHUE 3HAHUS, IIOCTPOCHHBIE HA JIOTHKE ILIEJIOr0 U-HU, HE CIIO-
COOHBI aJIEKBaTHO OTpPa)kaTh LIEIOCTHOCTH IPOLECCOB PA3BUTHS OKPY)KAIOIIETO MHU-
pa.

O TpyZHOCTSIX BOCIIPUATHS LIEJIOr0 B €T0 Pa3[BOCHUH, Ha IpUMepax 13 (Gu3uKy,
numer Gusnk 3apednsiii M.: “N3BecTHO, 4TO (POTOHBI, MIIM KBaHTHI CBETA, UMEIOIIIUE
TaKyl XapaKTEepPUCTHUKY, KaK MOJIIpU3alis, KOTOpas ONpeAeisieT HallpaBiIeHHe Koe-
0aHMIl DIEKTPUYECKOrO IO OTHOCHTEIBHO HAIPABICHHS IBIKEHHS (HOTOHA
OOBIYHBIN UCTOYHHK CBETA MCIYCKaeT (POTOHBI CO CIIyYaifHOW MoJsipU3alueii, U Ipu
HaOIOICHUH 3 JIF000M Mapoi Takux (POTOHOB MBI YBHIUM, YTO OHH OYIyT ceOst Be-
CTU COBEPIIEHHO HE3aBHCHMO IpYT OT Apyra. OnHako B ()M3MKE W3BECTHHI MpOLec-
CBI, K MPUMEpY, IOCIEAOBATEIFHOE HCIYCKaHHe ()OTOHOB HEKOTOPBIMH aTOMaMH,
HAaXOMAIIMMHUCSH B BO30Y)KACHHOM COCTOSIHHHM, KOTJIa IONy4aloTcs IBa (OTOHA C
OJIMHAKOBO# mosisipu3anuei. ... HabmoaeHus 3a mpoxoxkaeHHeM Kaxaoro GoToHa u3
mapsl (4epe3 aHaIu3aTop...) MOKA3alH ... YTO €CIIU MPOXOANUT OAWH (OTOH, TO BCE-
I7la IPOXOIUT U APYTOH. A €CITH IOTJIOMIAETCS OMH, TO BCET/IA TOTJIONMIAETCS U APY-
roif. T.e. oquH 13 HOTOHOB Maphl HETOCTHXMMBIM 00Pa30M 3HAET, YTO MPOUCXOJUT
CO BTOPBIM (OTOHOM!... T.0., B 0OIIEM CITydae TMOSIPU3AIMOHHBIE CBOMCTBA TPYIIIBI
(hOTOHOB HENB3s PA3JACTUTh U IIPUIHCATH KAXJIOMY (POTOHY CBOIO, IPUCYIIYIO EMY 1
TOJBKO eMy mossipu3anmio. [lonspu3aims oka3sIBaeTCsi CHCTEMHBIM CBOWCTBOM, a HE
CBOWCTBOM OTAENHHOM yacTumbl! (monspuzanus Ha reHoapeBe OTC - mpurIMT pas-
JBOCHUS €IMHOTO: TE3WC-aHTUTE3WC WU IUIIOC-MHUHYC cucTeMbl,- E.A.) ... DHH-
IITEHH (B CBOMX TEOPHSIX) MCXOWI W3 MPHUBBIUHBIX NMPEICTABICHHUH ... MIMEHYEMbIX
JIOKAJIBHBIM PEaTU3MOM (BCE CHCTEMBI HE3aBHCHMBI APYT OT JApyra...) ... OHH Tpe-
OyIOT BBEJCHHUS JTOMOITHUTENBHBIX ... CKPBITBIX)» MapaMeTpPOB, B CHIYy HEHM3BECTHO-
CTH KOTOPBIX ¥ BO3HHKAET KAXKYIIAsCS HEMPEICKa3yeMOCTh Pe3yIbTaTOB U3MEPEHHS.
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T.e., Oyap 3TH mapaMeTpbl M3BECTHBI, MBI OBl MOTJI TOYHO CKa3aTh, MPOWAET OT-
JIETTGHO B3SITHIN (DOTOH Yepe3 aHann3aTop wiv HeT. Hao0opoT, BhIMOTHEHNE IPUHITH-
T1a HEOIIPEIeTICHHOCTH (HEOKAIBHOCTH WJIN 3aBUCUMOCTH,- E.A.) ¢opmanbHO 03Ha-
4ajno Obl, YTO MEXIY YacTHUI[AMU CYIIECTBYET MTHOBEHHAs! CBSI3b C OECKOHEYHOMH
CKOPOCTBIO Tepeauu HHPOpPMAIUH. ITY CBSI3b DHHINTCHH UMCHOBA «TeJleaTnie-
CKOI», HE Beps B ee cyllecTBoBaHKE... OTBET HA BOIPOC O TOM, B KAKOM MHPE MbI
KMBEM, M OTBET MIMEHHO B I0JIb3Yy HEJOKAIBHOCTH MHpa OblI monydeH B 1982 r B
HCTOPHYECKOM JKCIIepuMeHTe A. AcriekTa, IpoBeieHHOM B [lapmkckoM yHUBEpCH-
TeTe ... BhIIarommmMest SKCepuMeHTaIbHBIM PE3YIIbTaTOM ... SIBJISETCS JOKa3aTelb-
CTBO HaJIMYMs HEJOKAJIBHBIX KBAaHTOBBIX KOPPENSIUs HE TOJIBKO B CHCTEMax C He-
OONBIIMM YHCIIOM YaCTHIl, HO U B Makpo... CUCTEMax C I'pPOMaJHBIM YHCIOM 4Ya-
CTHII....3TO ... MOXKET 03HA4YaTh, YTO JI000ii 00bEKT OCTaeTcsi B HePa3pPbIBHOM
cBsi3u ¢ LlesibIM BHe 3aBHCUMOCTH OT TOr'0, 0CO3HAET OH 3TO M HeT”[13].

T.0., MOXKHO CUMTaTh JOKA3aHHOW aKCHOMY JpeBHUX (pritocoduii o enoCcTHOCTH
MHpa U B3aUMOCBSI3H BCETO CO BCEM,-JIOTUKY CHHTe3a (U-1) MOJIOKEHHYIO U B OCHOBY
npunimnos ®TC ([1] Puc 6,65,49 u ap.).

Hanee 3apeunblii, aHaMU3Upys: OOLIYI0 TEOPHI0 OTHOCHUTENBHOCTH, KBAaHTOBYIO
TEOPHUIO IPaBUTAIMHU, U CUUTAs, YTO BPEMsI-IIPOCTPAHCTBO BO3HUKAET IOCIIE 00pa3o-
BaHHMS MOJIEH 1 00BEKTOB, NPUXOIUT K BhIBOZaM, 4To KM mpuMeHHMa U K ONHCaHHUIO
Makpomupa (aHajoruuHo OTC): “npuUBBIYHOTO HAM MPOCTPAHCTBA U BPEMEHHU B 00-
IIEeM Cllyd4ae HeT ...MX BO3HMKHOBEHHE JOJDKHO OBITh BBIBEJCHO B paMKax Oonee
rIIyOOKOW TeopuH (TIETICBOH TEOPUM KBAHTOBOW rpaBuTanuu,- E.A.) ... BHyTpH 3a-
MKHYTOH CHUCTEMBI HET JIOKAIbHBIX OOBEKTOB, €¢ Helb3sl I03HABAaTh U3 MPUBBIYHOM
JUIsL MCCIIeZIOBaTeNsl Pa3eNeHHOCTH Ha O0BEKT U cyOBekT. Kak ckaszan Bennuaimmii
muctuk apesHoctu I'. Tpunemerucer: « Mup HEBUAMM B CBOEH LENOCTHOCTWY ... Lle-
JIOCTHAs (3aMKHYTas) CUCTEMa Pa3BUBACTCsl OJJHOBPEMEHHO BO BCE BO3MOXHBIE CTO-
pousl (B @TC- [1] Puc 15,16,- E.A.). IlockoibKy B HEll HET BBIACICHHBIX COCTOSHHIMA
U TIEpexX0J0B MEXIy HUMH, TO HET U BPEMEHH, a TPHUBBIUYHBIE HAM IOHATHS IpO-
CTPAHCTBA W BPEMEHM BO3HHKAIOT KaK Pe3ylIbTaT B3aUMOMAEHCTBUS IOACHCTEM, CY-
IIECTBYIOT «BHYTPU HUX» U «MEXIY HUMH» U TPEICTABIISIOT JIUIIb YacTh KBAHTOBOH
peanIbHOCTH. ... [IpyruMu cioBaMu, MPOCTPAHCTBO M BPEMS HE CYLIECTBYIOT W3Ha-
YaJIbHO, OHM BO3HHMKAIOT B XOZE MPOXOIAIICH MpH JIF0O0M B3aNMOAEHCTBUM JIEKOT -
peHnIuU (Tporecca mepexoaa HEMOKAIBHOIO COCTOSIHHS B JIOKanmbHOE,- E.A.), T.e.
Iepexo/ia YUCTOKBAHTOBBIX COCTOSHWN B cMelnaHHble (korma B KM peammsyercs
onuH BapuaHT,- E.A.)... MHOTHE JenaoT OmuO0YHBIH BEIBOJ, YTO HET HEOOXOIUMO-
ctu B KM npu ommcannn makpomupa... OCHOBHOM KBAaHTOBBIA Jyalli3M — 3TO HE
JyaJu3M «BOJHA-9aCTUIAY», ... a ... «JIOKAJbHOCTh-HEIOKAJIBFHOCTEY (B OTC- enu-
HOe-MHoroe,-E.A.) “[14].

MbI cynTaeM, 4TO M3HAYAIHHO MPHUCYIIEE OKPYXKAIOIIEMY MHUPY HEIOKAIbHOE
COCTOSIHHE — COCTOSTHHE IEJIOCTHOCTH M B3aHMMOCBSI3M BCETO CO BCEM, B HOPMAJIbHBIX
YCIOBUSIX TPOIECCa pa3BUTHS, KaK ITOKA3aJdM MCCIENOBaHHS METOAa TeHOAPEBa
OTC, nomxHO coxpansTees [1, 3].
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VIMeHHO TO3TOMY CBOWMCTBa HE TOJNBKO MPOCTPAHCTBA, HO M BPEMEHH B HAllleM
MHpE JIOJDKHBI HMETh JB€ B3aUMOCBS3aHHBIE AHTHUHOMHMH: KOHEYHOCTHU-
OECKOHEYHOCTH, 3aMKHYTOCTH-OTKpbITOCcTH ([1] Puc 60). Ilpu stom, reHompeBo
JIBOWCTBEHHOT'O BOCTIPHSITHS BPEMEHH IyajbHbIM co3HaHueM dYenoBeka ([1] Puc
61,63,64) noka3eIBaeT He TOJIBKO €ro eJUHCTBO (HacTosee-0yayiiee-ponnioe), HO
1 BO3MOYKHOCTH (TIpH ONpeeSIEHHBIX YCIOBUSX) U3MEHEHNS, TIepexoia B 4-e CTaluu
2-T0 YpOBHSI: TIPOILIOE B MPOILIOM, IPOIIIOE B HACTOSIIEM, Oy Iylllee B HACTOSIIIEM,
oynyiee B Oyaymiem (oapodHee cM. [Ipunoxkenue 2).

CoBpeMeHHBbIE MTPEACTABIICHUS O IPUHIMIIAX MUPO3AAaHUsI, MOHSATHSX MTPOCTPAH-
CTBa M BPEMEHH (U JIp.) OMHCHIBAIOTCS CIIOKHBIM KOMILIEKCOM Pa3iIMYHbIX MOHSITHH,
HE OCHOBaHHBIX Ha CHCTEME B3aMMOCBS3aHHBIX MPHHIIMIIOB, JIOTHYHO BHITEKAIOIIMX
U3 aKCHOMBI 1ieiocTHOCTH. O/IHU y4eHble, CTOPOHHUKH XOJIU3Ma, CYUTAIOT TIepBOHA-
YajoM MHpa — IPUHIUI LEIOCTHOCTH, CTOPOHHUKH peNyKIMOHW3Ma, HAo0OopoT,
CUHUTAIOT Ha4YaJIOM MHUpa NPpHUHOWUIT MHOXCCTBECHHOCTH, yacTen eJIoro. HpI/I 9TOM, B
OTJIMINE OT IOHUMAaHUA 1EJIOro APpEBHUMH, KaK €JUHCTBA AyXa U MaTE€puH, CHUTAIOT
ce0s nenoctHeIME (huitocopuu MaTepuanuiMa u uneanusma. OfHU yueHsle, OepyT 3a
HavyaJsio MpUHIUM TponyHocTH (TpuHHTapu3M: Cepruenko I1.51. u np.; Tpuamonorus:
bopsosa E.I1., u np.), apyrue, otpuiias MOHM3M BooOIIe, - npuHIun Terpusma (Ce-
Mamiko JLM. u np.). Pax yuensix (Baagumupor FO.C. u ap.), npu3HaBasi IpUHIIMIT
LIETIOT0 U TPHAMBL, 32 OCHOBY OepyT IecTh OMHApHBIX CTPYKTYp. Bragumupos 10.C.
B «Meradusukey cuuTaer, 4yTo I BHIXOAA (PU3UKH U3 KpU3Uca HEOOXOIMMa aKCHO-
MaTu3anysa ee IOHATHH M TeOMeTpU3als Ha OCHOBE CHCTEMBbl M3 6-u OMHApHBIX
crpykryp. benses M.M. B «Mwitorun», onucbiBas IpOLECC Pa3BUTHUA CUCTEMBI I10
kutaiickomy UL3MHy: ot nenoro (1) x auazge (2), ot Hee Kk TeTpaje (4), OT TeTpaabl
K 8-U 3JIeMEHTaM «TpHagbD» (TpUTpaMMaM), IPOJOIDKAET MPOLEeCC Pa3BUTHA, HE T0-
CIIeZIOBATENIHBIM Pa3BOCHHEM €IHHOro Ha 16 3JIeMEeHTOB cHUCTeMHl ( T.1.), a Uc-
KYCCTBEHHO 00pa3yeT Ha §-u BeplIMHax Kyba (Tpurpammax), 8-M 3JeMEHTOB HOBOTO
KyOa (64 rekcarpamm).

Pa3BuBaTHCS MOXKET TOJNIBKO IETIOCTHASI CHCTEMa — aKCHOMa, IPUHATAss BCEMH.
IlepBsIit ypoBEHB IETOCTHOCTH — IMPHHIUI (AKCHOMA) €MHOT0, y APEBHUX — CIMHU-
I1a ¢ KOTOPOH HAaYMHAJIOCh PAa3BUTHE B cHcTeMax Hymeponoruu [ludaropa, cuer B
apudmernke, ceronHs — teopusi bonbmoro BipeiBa. OTnenbHBIE y4eHbIE CETOMHS,
BHANMO, 3a0BIB TOPS/IOK cUeTa B apu(METHKE, TIOUEMY-TO HAUMHAIOT IIPOIIECC pa3-
BUTHS (TO3HAHMS) C MPUHIAIOB: auansl (2), Tpuamst (3), Terpamsl (4) n gaxe Kyba
(8).

[Ipn 3TOM, OGONBIIMHCTBO YYEHBIX, HE MOHUMAs CYIIHOCTH (PU3MYECKHX, COIIH-
QJIBHBIX W Jp. MPOLECCOB, IS I0KA3aTeNbCTBA CBOMX HMJECH HCIIONB3YIOT aOCTpaKT-
Hele ¢Gopmynbl maremaTtuku. llleroneB A.Il., 00oOmmas HETOCTATKH MaTEMAaTHKH,
TIPUBOANT BBIBOABI M3BECTHBIX ydeHBIX: “‘Kak mokaszama ncropus pa3BuTHA QH3HUE-
CKUX HayK B HCITOJIb30BAaHWM MAaTEeMaTHYECKUX METOAOB PEIICHHUS 3a/1a4 HE00X0[1Ma

. OCTOPOXXHOCTb, T.K. B MaT€MaTHKE OTCYTCTBYET MEXaHM3M IeJIeCO00pa3HOCTH U
KPUTHKH. B COOTBETCTBHM C 3TUM HEKOTOpBIE YUYCHBIC CUMTAIOT MaTeMaThuKy He
HayKOH, a CBOCOOpa3HbIM YMCTBEHHBIM HWHCTPYMEHTOM. JTO HHKOMM 00pa3oM He
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MIPUHIKAET ee PoiH B uccienoBaHusXx. OHa BKIIOYaeTcsi B paboTy Ha IMOCIEIHEM
JTare, Korjaa yxxe BbIsABICHa (PU3NUecKas CyIIHOCTh paccMaTpUBaeMoro sBjieHus. B
000l Hayke MepBOHAYAILHO POUCXOIUT OTOOP (PU3MYECKNX W WHBIX (PaKTOpOB,
yCTaHaBJIMBAETCSl KAYeCTBEHHbBIE 3aKOHOMEPHOCTH B BHJIE aHAJIOTOBBIX 3aKOHOB. Ta-
KO€ HEOJHO3HAYHOE OTHOIICHHE K MaTeMaTHKe MPOCIIEKUBACTCS B HAYYHBIX HM3BIC-
KaHUIX C JaBHUX BpeMeH. [ erenb, Harmpumep, 3asBisieT: «[Ipu moctpoeHnn HaydHOU
TEOPUH CChUIKA HAa MaTeMaTHKY, KaK apryMeHT JI0Ka3aTelIbCTBA — HE IPaBOMEPEH».
Wmn: «B MaTeMaTHYeCKHX pacCyXKJICHUSX HET HUKAKOro JJ0Ka3aTelbCcTBay. Bee BEI-
1IeCKa3aHHOE MOJBITOXKIII U3BECTHBIN yueHbIl B.A. AnrokoBckuii: «B coBpeMeHHON
¢usmke, HaunHas ¢ HploTOHA, MaTeMaTHKE OTIAETCS MPEIIOUTeHUE repes (GU3UKOH,
Kak Oy/ATO M3 MaTeMaTHKH MOXKHO BBICOCATh YTO-HHOYIb HOBOE CBEPX TOIrO, YTO B
Hell 3a0eHo». Buanumo, 3t coobpaskenust n nocayxwin ajist Hobens npemorom
JUISl MCKJTIOYEHUSI MaTEMAaTHKH U3 CIIUCKA HayK, OTMEYaeMbIX NpeMHel ero nmeHu”
[15].

CucremHo-quanexruyeckue npuHuuns! nosHanus OTC ([1] Puc 49), ocHoBaH-
Hble Ha TEOMETPHU30BAHHON CTPYKType T'eHOJpeBa, - CHIMMETPUYHOrO rpada B Mare-
MaTuKe, He MpOTHBOpeYar: JBYMepHOHM Mozenn wmupa Mapkosa-lllyoHukoBa-
OBepecra ([1] Puc 7), mpocreiiniemy omHomepHomy ¢paxrany B.E. YKusupOnuca
([1] Puc 8) u apeBHeMy 3Hanuto - ctpykrype MII31Ha ([1] Puc 19, 20).

Bce uenoctubie ¢unocodcekue cucrembl (Jlao, Benpl, nuxoromus Ilnatona u
JIp.) OCHOBaHbI Ha CHCTEME B3aMMOCBSI3aHHBIX MOHITHH LIEJIOr0 U MHOTOro, JyXxa
(mosst) 1 MaTepUu, MPOLECC PA3BUTHUS KOTOPBIX OTKPBIT U OTPaKaeTcsi B U3BECTHOM
nporpeccun: 1-2-4-8-...(MII3UH, [1] Puc 18,19,20,43).

CucremHbIe MPUHITAIEI CTPYKTYphl Teroapesa ®TC ([1] Puc 49, 65, 47 u ap.),
MOCTPOCHHBIC HA IMANEKTHYECKOM 3aKOHE pa3BoeHust equHoro (1-2-4-...), oTKpbI-
TBI 71 Pa3BUTHU, IO3HAHMS, T.K. B HX OCHOBE JISKHUT oOpaTHas Tpuajaa ['erens (cun-
Te3-Te3UC-aHTUTE3UC: 1-2-...), aHTHHOMHUH KOTOPOro (TE3UC-aHTUTE3MC) HE TOJIBKO
MIPOJIOJDKAIOT Pa3/IBOCHUE €MHOr0 10 OeckoHeuHocTH (1-2-4-8-...), HO U OTpaxkaroT,
KOHKPETU3UPYIOT CBA3H YPOBHEH M 3JIEMEHTOB CHCTEMBbI IPOTHBOIOIOKHOCTEH.

W3 akcHOMBI 1IETI0TO0, JJOTUKU €IMHCTBA H-U, Yepe3 pa3ABOCHUE €IUHOT0, JTOTU4-
HO M IIOCJIEI0BATENHHO, HA OCHOBE CTPYKTYPbI T€HOJPEBA, BBITEKAIOT CHCTEMBI B3a-
HUMOCBSI3H He TONBKO cdep obmiecta ([1] Puc 47), HO ¥ IPUHIMIIOB Pa3BUTHSI, BUIOB
noruk ([1] Puc 49, 34,35), dunocodmii (1-2-4-8-...): 1 (;oruka u-u, MPUHIKIT LETO-
ro, ¢punocodust mouusma, 0-it yp. reHozmpesa) - 2 (OAHOMEpHAs JIOTHKA MPOTUBOPE-
WS WIA-WITH, TpUHIWT U Qunocodus myanmsma, 1-it yp. reHogpesa; cuaTte3 0-TO 1
1-ro ypoBHeii TeHOpeBa 00pa3yeT TpUady: CHHTE3-Te3UC-aHTHTE3UC) — 4 (ABymep-
Hasl JIOTUKA 2-X BHJOB MPOTUBOpEYNi, NpUHIWI U pumocodus terpusma — [1] Puc
35)-8-16- ....

OCHOBHOE yCIIOBHE /ISl TIO3HABAEMOCTH U (HHIIOCO(CKOro 0OOOCHOBAHHS CHCTeE-
MBI — 3TO HE TOJIBKO €€ OTKPBITOCTh, HO M MepapXus CBS3ed ee Haday, ypoBHEH: -
abcomotHOro (1-2) u - peansHoro (-4-8-...). AGCOMOTHOE HAYaNIo - €JUHOE, KOTOPOe
pa3aBamBaeTCs Ha: TE3MC-aHTHUTE3NC: AyX (CO3HAHHWE)-MATEpHsl, MOJIe-9aACTUIIBI, MH-
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PBI: MBICIICHHBIN-(DM3NUECKUH— HAYalo CHCTEMBI, pealbHOe— MpeIMET HCCIeNoBa-
HUSL.

JpeBHue yueHsle-Qpuiaocopbl TOHUMAIIM MUP Kak LEN0€ - €MHCTBO TYXOBHOTO
U MaTtepHuajbHOro Havail. [leHpoys P. B Hawamo mMupa, Kak CHCTEMBI IIO3HAHUS, CTa-
BUT HE EJIOCTHOCTh U OTKPHITOCTh, @ 3aMKHYTOCTh M a0CTPaKTHOCTb, TI0]] KOTOPOM
OH IIOHMMAaeT MaTeMaTHKy, YTO BBI3BIBAET COMHEHHMsS B HCTUHHOCTH (DH3HKO-
¢unocopckoro 0OOCHOBaHUS €ro HJIEH: «Mmaremartuka (KOTopas, 110 IMpEeAIIoiIoxkKe-
HUIO, YIIPaBJISIET MOBEZeHUEM (DPU3UUECKOTO MUPA) SBJISIETCS cama Mo cede UCKITIOUH-
TEJILHO TOJIE3HOM M Ba)KHOM HAYKOW ... OJJHAKO, C JPYTOW CTOPOHBI, CYIIECTBYET
pacrpocTpaHeHHOE MHEHHE, YTO CAMH MaTeMaTHYECKUE CTPYKTYPHI SIBISIFOTCSI BCETO
JIUIIb TOPOXKICHUEM HAIIETO CO3HAHMS ... MPOIYKT YEIOBEYECKOW MBICIH. ... Ha PUC
3.3. mpezAcTaBIeHBI TPU MOUX COOCTBEHHBIX IpepaccyaKa Win npenyoexaeHus (Ha
pHC. TPEYroJIbHUKOM 3aMKHYTHI TpPY MUpa: 1) IiiaToOHMYeCcKuid, MaTeMaTu4ecKui, 2)
¢usmueckuit, 1 3) MbicneHHbld,- E.A..). TlepBblii U3 HUX 3aKIIIOYaETCs B TOM, YTO
BeCh (pU3MYECKHii MUDP B IPUHIMIIE MOXKET ObITh ONMUCAH MAaTEMAaTHYECKH ... BCE CY-
HIECTBYIOUINE MBICIUTCIIBHBIC 06’])CKTBI OCHOBAHBI HA KaKUX-TO q)HSI/I‘{eCKI/IX CYHIHO-
cTaX. OT0 YTBEPXKACHHUE MOXXHO Ha3BaTb MOMM BTOPBIM l'lpelly6e)KlleHI/IeM. N nako-
HEll, TPeThe MpeayOekJCHUE COCTOUT B TOM, YTO Hallle BOCIIPUSATHE MaTEMATUKH (110
KpailiHell Mepe B NPHHIIMIIE) CBA3aHO C TEM, YTO HAIE CO3HAHUE B OINPEAEICHHOM
CMBICIIE CIIOCOOHO BOCIIPUHHMMAThH KAaKHE-TO OOBEKTH B MHPE IUIATOHOBCKHUX HACH»
[16].

Mgl cunTaeM, YTO MCIOJIB30BAHHUE CHCTEMHO-IHUAICKTHUYECCKOM, I1€JIOCTHOM JIO-
rukd Metoza reHonpesa @TC — penrenne He TONBKO MOCTaBJICHHBIX BBIIE (HU3MUKO-
¢dunocodckux mpodiem, HO U MyTh Bhixona ¢pusuku u (Guiocoduun u3 Kpusuca (mo-
npobuee cM. [Ipunoxenue 3, 4).

Ipuaoxenne 1. CynHocTs Teopun rpaputanum Illeronesa-AurokoBckoro.

[erones A.Il., Ha ocHOBe Teopuu 3¢dupa AnrokoBckoro B.A., pazpadoran oc-
HOBHI Teopuu TpaButanuy, kak mnyderns (B @TC [1] ma cxeme k Puc 6 mokazaHo,
YTO TPpaBUTALUS U TOPCHOHHOE TIOJI€ — M3IYYECHHs), a HE KJIACCHYECKOTO MPUTSDKe-
HUSL, TOATBEPKIAEMBIE ONBITAMH.

[erones, B ommyre oT SIMMIOIBCKOTO U Ap., Ooee rirydboko u mogpoOHo odoc-
HOBBIBaeT (PU3MUYECKYIO CYITHOCTh IPaBHTALMH: “AHAJIM3UPYS COBPEMEHHBIC TCOPHH
rpaBHTAlK, HaynHas ¢ HplOTOHAa M ero mocienoBaTteyield, Mbl BHIUM CIOXHOCTb
BOCIIPHATHS 3TOro sBjieHus. OHa 3aKIII0YaeTcs B TOM, YTO TEPMUH «TATOTEHHE) ac-
COLIMUPYETCS ¢ TEPMHUHOM «TPAaBUTALIMOHHOE M3IydeHHe». Ho eciu aTo m3nmydeHue,
T.€. HEYTO MCXOIAIIECE OT TPABUTUPYIOMIErO Teia (Hampumep, 3eMIiH), TO, KaK OHO
MOXET JIeHCTBOBAaTh B 0OPaTHOM HAIPaBJICHHH, T.€. IPUTATHBATH? ['erens ykaspIBal
Ha 370 HecootBercTBHe eme 200 et Hazan. OH cuuTai, YTO NPUTSDKEHHE €CTh Ipo-
M3BOJHOE OT OTTAJIKUBAHMS, OHAKO, 0OOCHOBATH 3TO TEOPETHUECKH HE YIOCYKUIICS
... HproToH pemmi, 9ro cama Macca SIBISIETCS ICTOYHHUKOM CHIIBI IpUTSHKeHHA. Tak



150 Anmonosuy E.H.

MOABUJIACH TPAaBUTAIIMOHHAS Macca, KOTOPYIO OH OTAeNnuI oT Beca. Ho npu 3Tom emy
MIPUIUIOCH BHECTH B CBOKO TEOPHIO APYI'YIO MACCy — MHEPTHYIO, KaK KOIMYECTBA BeE-
niectBa. K ero ynuBieHnro, MaTeMaTH4eCKUE BBIYMCICHUS TOKA3aJIM, YTO 3TH MaCcChl
B TOYHOCTHU paBHBI IpYr Apyry. Taxk poauics 3aKOH 3KBHUBAJIEHTHOCTU TSKEIOW U
WHEPTHOW MAacchl, KOTOPBIH DHHINTEHH MCHOIB30Bajl JJIsl IOCTPOCHHUS O0ILel Teo-
pun otHocuTenbHOCTH. T.0., HpIOTOH OTKa3zancs oT (U3NYECKOro OOBSICHEHHS
HaOMIOaeMBIX SIBIICHHWH, 3aMEHMB ero maremarndeckuM. [lo ero mytm momen u
OWHIITEHH, co31aBas CBOI0 TEOPHIO TPaBUTALIUH, B KOTOPOH JOMMHUPYIOIIYIO POIb
UTpacT HE Macca, a MPOCTPAHCTBO M BpeMs, KaK (pu3HUecKue 00BEKTHI. ... B XX Beke
TMOSIBUJIACh, U Hayaja ObICTPO pa3BHBATHCS KBAHTOBAsI TEOPUSI MUKPOMHpPA U OTAEIb-
Has ee BETBb — KBAHTOBas TeopHs IpaBuTanuu. Ee TpyaHOCTH, IpexJe Bcero, 3a-
KJIFOYaeTcsl B TOM, YTO OHAa OCHOBaHAa Ha MaTeMaTH4ecKoM (opMain3Me JOBOJIBHO
BBICOKOT'O YPOBHSI, KOTJIa 1O Pe3Y/bTaTaM BBIYHMCIECHUH CYIAT O pu3ndeckoil CymHo-
CTH paccMaTpuBaeMoro spieHus. KpoMe Toro, oHa mocTyaupyeT HaJuuue B IpUpoe
OJICMCHTAPHBIX YaCTUI[ — I'PaBUTOHOB, OTBETCTBCHHLIX 34 I'PaBUTAIIMOHHOC B3aUMO-
nevictBue (Hwke llleronesB ucrnonb3yeT BMECTO TpaBUTOHA HEWTpUHO,- E.A.)... bo-
Jiee ONpEAETICHHO 110 ATOMY BOIPOCY (MIPUTKEHU-0TTaIKUBaHus,- E,A.) BbICKa3ai-
cs aHrmiickuil yuensiit XoBucaia (1850-1925), Ha3biBaeMblil HEPU3HAHHBIM T'€HH-
eM. Ero Mblcib 3akirouanach B TOM, 4TO B MPUPOJIE 00pa3yeTcst BTOPOE OTPaKEHHOE
rpaBUTAIMOHHOE T0JIE, Majaroiee Ha 3emiito. OHO-TO M CO3/1aeT WIIIIO3HUIO MPUTS-
xeHus. Ho xakoil MexaHu3M 37echk aeficTByeT? DTO MOXKHO CPaBHUTH C PaHOIOKa-
LIMOHHOM BOoJIHOM. Ho B oTiimume OT Hee, rpaBUTalMOHHAs BOJIHA, OTPa3UBLIKMCh, BO3-
BpalaeTcs Ha 3eMJII0 He K MECTY €€ MCTOYHHKA, a aJaeT IJIamMs, Kak Obl 0OHUMast
ee. Pa3oOpaTbes, OT KaKoro NPEnsITCTBUS OTpakaeTcs W3IydeHHas 3emiiell TpaBuTa-
LIMOHHAS BOJIHA, HAM MOMOXKET aHAJIOTUs B3aUMOJICHCTBUSA IBYX OZHOMMEHHBIX I1O-
JIFOCOB MAarHUTOB. B 3TOM B3anmopeiicTBUM MPOUCXOIUT OTTAIKUBAaHUE MAarHUTOB 3a
CYeT BCTPEUM OJHOMMEHHBIX MarHUTHBIX MOJEH. ... IOYEMY IEPBUYHOE TPaBUTALU-
OHHOE M3JydeHHE HE B3aUMOJICHCTBYET C BEIECTBOM HIIU TEJIOM, a BTOPHUUYHOE, Ta-
Jafoliee IUIaIMs, B3aUMOJEHCTBYET, a, BEpHEE CKa3aTh, TOJNKAeT Telna K 3emie?
UroObl OTBETUTH Ha 3TOT BONPOC, HAO Pa3o0paThCsl CO CTPYKTYpPOi IPaBUTALMOH-
HOTO M3IydeHust Win nons. Ilox cTpykTypoil MOHMMAaeTcsl YacTUIla, OTBETCTBEHHAS
3a IPaBUTAlMOHHOE B3aUMOJIEIHCTBHE ... HEKOTOPBIE YUEHbIE CUUTAOT, YTO YaCTHUIIEH
TPaBUTAIMOHHOIO IO SIBJIAETCA HeUTpuHO ... HenaBHO mosiBMiIoch cooOiieHue o
TOM, YTO YYEHBIM yHanoch cdortorpadupoBats 31ekTpoH. OH OKa3aics B ¢opme
HaHOMWCKAa. Ha OCHOBaHWM 3TOr0 CleayeT OXHIaTh, YTO W HYKJIOHBI M HEWTPHHO
uMeroT Ty ke Gopmy. [Toxoxke, 9TO 3TO OOLHII MPUHIIUI CTPOCHHUS MAPO3AAHHUS (MBI
C 3THM TIOJTHOCTBIO COTJIACHBI, T.K. TIEPBBIA YpOBEHb reHoapesa [1] cx. k puc 6 — Te-
3WC — CIMH Mpau3ydeHus, oIS 3aJaeT cucreme BpaieHue,- E.A.). [Ipn usnydennn
TPaBUTAIMOHHOIN BOIHBI HEUTPHHO MUMEET MPOAOJIBHBIN CITUH 110 OTHOIICHHUIO K CBO-
eMy JBIKECHHUIO U 00JagaeT BHICOKOH MPOHMIIAEMOCTBIO depes3 JIto0ble mperpaasl. B
CHITy 9TOTO OH HE B3aWMOAEHCTBYET C BEIIECTBOM MaTepuanbHoro rena. OgHako, BO
BTOPUYHOM, OTPa)XKEHHOM TPaBUTAI[IOHHOM IIOJNE, TJE BOJIHA TafaeT Ha 3eMITI0
IUTAIIMS, CIIUH HEHTPHHO OKa3bIBAETCS MOMEPEUHBIM 10 OTHOIICHHIO K CBOEMY JIBH-
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JKEHHUIO ¥ IIPOHMIAEMOCTh BOJIHBI Yepe3 TEJNO0 Pe3KO COKpamaercs. B atom ciydae
MIPOUCXOJIUT B3aUMOJICHCTBUE T'PaBUTAILMOHHOTO IIONISI C MaTepHAJIbHBIMU TEIaMHU,
HO 9TO He TPUTSHKEHUE 3eMJIH, a ToJKaHue K Heil. BoT 3To u Oyner BropuyHoe rpa-
BUTALMOHHOE Toste XoBucaiima” [17].

Mbl, Ha OCHOBaHWM CTPYKTYpHI TeHopapeBa ([1] cx. k Puc 6), moxxem mpemio-
XKHUTH 0o0Jiee pocTOoe 0OOCHOBAaHHUE MPSMOTO M 0OpaTHOrO NEHCTBUS (IPUTHKSHUS-
OTTaJKUBaHUs) TpaBuTanuy. Ha 2-M ypoBHE reHonpeBa, 3aposkKACHHS Npan3IydeHu,
TIOJIeH 1 TpavacTull AeHCTBYeT paBmino AkuMoBa U L1IumnoBa: oqHOMMEHHbIE 3aps/bl
nputsruBatorcs (1: - -, - saepHOe B3aUMOJEHCTBHE, BpallaTebHOE JBUKEHHE Ya-
CTHI] aTOMa, CIIOCOOHOE MPOU3BOMIUTH HATPEB TeJ, - U3JydeHue Tera; 4: + +, - Top-
CHOHHOE M3JTy4€HHE), a Pa3HOUMEHHbBIE — OTTAIKHUBAIOTCA (2: - +,- U3IyUeHHE HEp-
T'MU TpaBHUTalMy; 3: + -,- 3JIEKTPOMAarHUTHOE TI0JIe, ITPOoCcTpaHCcTBO). Ha cnexyromem,
3-M YpOBHE T€HOJpeBa HM3Iy4eHHE TOPCHOHHOIO TOJSI M TPaBUTALMH, KaK U BCS
cTpyKTypa renojpena (1-2-4-8-...) 1o 3aKoHY pa3ZBOCHUS, Pa3/IBaUBAIOTCS Ha (CM.
TaM ke, aHAJIOTHIO Ha Puc 6) MpOTHBOMOIOKHOCTH: §) TOPCHOHHOE I10JIe, U3Ty4eHHE
- 4) obpa3zoBaHue OUOIIOINS KUBBIX CYLIECTB, 00JIaIAIOIIEr0 HEKUMH CHUJIaMU TIPUTSI-
JKEHUsI, TPAaBUTALMK; 7) TPaBUTALMOHHOE T10JIe, U3JIy4eHue (OTTalkuBaHue) — 3) 00-
pa3oBaHue Ta3oB, aTMoc(epbl, OTPUIATENIFHOE HM3JIydeHUE TpaBUTALMK (IPUTSDKE-
HHE); .... T.0., pa3ABauBaIOTCS HE TOJIBKO IPaBUTALMS, CO3aBasi CHIIBI OTTAJIKUBAHUA
U IPUTSDKEHHUS, HO ¥ TOPCHOHHOE I10JIe, KOTOPOe Ha HIDKHEM, MaTepHaJIbHOM YpOBHE
Ouonons JOJHKHO 001a1aTh HEKOTOPBIMH CHIIAMH IIPUTSDKEHUS (TPaBUTALIMN).

lerones A.II. B cBoeii craThe, ONMUCHIBast OMOIOJIE YEIOBEKa, IPUBOJUT O0BSIC-
HeHue (eHOMEeHa JIEBUTALMH (KOTOPOe HEBO3MOXHO JaTh OT OAHOCTOPOHHE MaTepH-
QIMCTHYECKHUX B3MIIAIOB): «/HTEpPECHO OTMETHTh, YTO I'PABUTHPYIOLIUMH OOBEKTa-
MU SBJIAIOTCS M OMOJIOTHYECKHE CTPYKTYPBI XKHBOH MPUPOIBI, B T.4U. U YENOBEK, ITOKa
OH JXHB ... COBOKYITHOCTh I'DaBHTALIOHHOTO M3JIy4EeHHs C €ro WH(OPMAaTHBHOCTHIO
Ha3bIBalOT OnononeM. Hammdne Guomonst jonroe BpeMst OTPHLAIOCh CKENTHKAMY . ..
Opnaxko TMI' (TepmonnHammyeckas mozenb rpasutarmu lleronesa,- E.A.) yopana
9Ty NPEINoHY, T0KA3aB, YTO Macca Tella He SBIETCS MEPUIIOM BeJIMIUHbI (HHTEHCHB-
HOCTH) TPAaBUTALIMOHHOTO M3NlydeHHs. CIeoBaTeNbHO, 3TO M3JIydeHHE BKIIOYAET B
cebs Ouonone, obnanaroniee HHOOPMATUBHOCTBIO, KOTOPasi B CBOKO OYepe/lb CIIOC00-
CTBYET MPOSIBICHHIO ()EHOMEHOB MaPAINCUXOJIOTHHU (TeNenaTHH, OHOMOKALUH, U Jp.)
... B aToM ciygae nmposBisercs Takod (eHOMEH, Kak JICBUTALMS — CIIOCOOHOCTH de-
JIOBEKa COBEpINaTh CBOOOIHBIN TONIET B IpocTpancTBe» [17].

[puaoxenne 2. MruoBeHHasi (MHCTHYECKasl)) TPUEAUHAS CBA3b (CHHTE3-Te3UC-
AHTUTE3NC) BUI0B BpeMEHH: HACTOSIEro-0yay1ero-npouuioro.

Ha ocHOBe naHHOrOo HaMM paHee aHajau3a B3aUMOCBSI3€U IMOHATUNH BPEMEHH-
MIPOCTPAaHCTBA M OCHOBHBIX (uiocodeknx kareropuit ([1] Puc 65, mmke Puc
61,62,63), cnenyer cka3aTh, YTO BPEMS-IIPOCTPAHCTBO SIBIISICTCS HE TOJIBKO OCHOBOW,
HO 1 Ha4yaJIoM BCEX IPOLECCOB Pa3BUTHUS CHCTEMBI, IPH 3TOM, MOXXHO NPEABHIETH U
TIOTYYUTD PAJ APYTUX 3aBUCHMOCTEH M ONpEeIeHHUH.
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OueBHIHO, YTO COMIKEHNE IBYX MAaCCHBHBIX TeJl, 00JIaJafoIINX CTPYKTYpOH Iie-
JIOTO: TIoJe, MPUYMHA-MaTepHsi, CIEACTBHE (TE3HUC-aHTHTE3HUC): BpeMs (TOPCHOHHOE
Tosne),- SHeprust (rpaBUTALMS), TPOCTPAHCTBO (IIEKTPOMATrHUTHOE IT0JIE, COTHEUHBIN
TUTa3MEHHBIN BETEp),- IBWKEHHE (MMITYNbC), TOJDKHO BBI3BATH B3aWMOJICHCTBHE Ha
BCEX YPOBHIX MX CTPYKTYp. HBIOTOH OTKpBII BO3JEWCTBHE CHJIbI (MMITylIbCa) Ha
JIBIKEHHUE Tes, DUHINTeHH MoKa3al WX B3aUMOJIEHCTBHE Yepe3 UCKPUBJIIECHHE IPO-
CTpPaHCTBA-TIOJNS, CErOMHS YUEHbIe MCCIEAYIOT BIHMSHHE COIIHEYHOI'O BETpa Ha DJIeK-
TpoMarHuTHoe nose 3emin. OYeBHIHO, YTO BPEMSI — 3TO SHEPTHs B3aUMOJACHCTBUS
TOPCHOHHOT'O U TPaBUTAIIOHHOIO TIOJIei. BumiMo, BIMsiHUE U IPYTUX BHJOB B3au-
MOJICHCTBHUH, BKJIIOYAs MPUYMHY W CIEJCTBHE, MOJEH U MaTepPHAIbHBIX YaCTHIL, pa3-
HBIX CKOpOCTEW MX B3amMmopeHcTBusl (Ha Puc 1/6 Mbl, MCXOns U3 pa3iuuus 4acTOT
BUIOB B3aMMOJICHCTBUH, IOMYCKAEM, YTO CKOPOCTH TOPCUOHHOTO U TPaBUTAIMOHHO-
rO TOJIeH BBIIIE CKOPOCTH CBETA), MOT'YT OBITh OTKPBITHI (PU3UKAMHU B OJvbKaiiieM
Oymyuiem.

Amnanuz pucyHkoB ([1] Puc 61, 62, 63) reHonpeBa JBONCTBEHHOTO BOCHPHUSATHS
BpEMEHU JIEBOIIOIYIIAPHLIM U IPABOIIOIYIIAPHBIM CO3HAHWEM Y€JIOBEKA, Ha BTOPOM
YPOBHE Pa3BUTUA HpOTI/IBOl’IOJ’IO)KHOCTGﬁ Ja€T YCThIPE HAIIPABJICHUA X0/1a BPEMCHU!

— 3aMKHYTOCTh BPEMeHH (IIPOLLIOE B MPOIILIOM);

— OTKPBITOCTh BpeMeHH (Oy/yliiee B HACTOSIIIEM );

— KOHEYHOCTh BpeMEeHH (IIPOIILIOE B HACTOSILEM );

— OeCKOHEYHOCTh BpeMeHH (Oyayliee B Oymymiem).

Ms1 naeM Takoe onpeneneHue BpeMeHu. Bpems — ¢unocodekast kareropus, oT-
pakarolasi JAyaJbHOE CTPOEHHE MHUpa B CO3HAHMM YENIOBEKA, BOCHPHUHHUMAIOILIETO
W3MEHYMBBIH OKPYXXArOUMi MHUpP IUHAMUYECKH JBOSIKO, ABYHAIPaBJICHHO: KaK BH-
JUMOE JIBWXKEHHE CO3HAHUSI OT MPOIIIOro K OyAylIeMy U Kak HEBUIUMOE JIBIKECHHE
MIOZICO3HAHUA OT OYyAyIIero K npouuioMy. Bo3MokHO, mprurHa (Te3uc) 3aaeT OIHO
HaIlpaBJICHUE TE€UEHHUs BPEMEHH, CIEACTBHE (aHTUTE3UC) — Apyroe. beckoHeuyHOCTH
WIN JalbHOJAEHCTBHE BpEMEHU (TOPCHOHHOTO IT0JIs) 03HaYaeT MTHOBEHHYIO Iepe/ia-
4y UMITYJIbCAa B3aUMOACHCTBHSA OT OJHOIO Tena K Apyromy. OMbITHL, TOATBEPKAAIO-
i€ MTHOBEHHOCTbH CBSI3U 4€pe3 TOPCHOHHBIE OISl BPEMEHH, JOJKHBI IIPUBECTH K
peabuiuranuy (HakTOB TENENATHH U JPYIHX MHCTHYECKUX SBICHHI, OTPUIIAeMBIX
CErofHsl MaTEpUaTUCTUYECKON HayKoil. Bo3MOXHO, OBOWCTBEHHOCTb CTPYKTYpBI
BpPEMEHH, OTpaxkas YETHIPE B3aHMMOCBS3aHHBIX KadyecTBAa €ro pPa3BUTHA: 3aMKHY-
TOCTb—OTKPBITOCTh, KOHEYHOCTh—OECKOHEYHOCTh, TOBOPHT M O €r0 00PaTHMOCTH.

AHanM3 IUAeKTHYECKON CTPYKTYpHI ¢rumocodckoit kateropun Bpems ([1] Puc
62, 63) MO3BONIIJI BBIABUTH €T'0 CIEAYIONIHE (IOMONHUTENbHBIE) CBOICTBa (Kpome
yKka3zaHHBIX KO3BIpeBEIM): — BpeMs o0lagaeT oOMMM W YaCTHBIM TPHEIHMHCTBOM; —
BpeMs MMEET AYaJdbHYIO CTPYKTYpPY, OTPAKAIOUIYIO TyaIbHOE CTPOCHHE MHpa B CO-
3HAHUN YEJIOBEKA; — JIBIDKEHHE (XOM) BPEMEHH NMPOHCXOAUT MO 3aMKHYTOMY KpYyT'y
(mpotuB 4acoBoit crpenku). [Ipu paBroBecun momymrapuid (JIITII u ITTTI) mo3ra
([1] Puc 63) nBwkeHne MBIIIICHNS B OJHOH MOJOBHHE OCYLIECTBISIETCS: — OT IPO-
nuIoro K Oyaymemy, B Apyroi - oT Oyaymiero K IpouuioMy, o0pa3ysl IHKI: OIbIT-
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TIPE/ICTaBIICHU-UIEU-TIOT UKA-OIIBIT, TJ€ PEIIalolle 3BeHO B HAYYHOM ITO3HAHHUH JIO-
MK 3aMBIKAETCS ONBITOM. "

OOmiee TpUeTUHCTBO BPEMEHH 3aKIIIOYAETCS B TOM, YTO MHUI BPEMEHHU (HACTOSI-
IIIEro) — €AMHCTBO (CHHTE3) MPOULIOro M OyAymiero (ICHXOJIOTHsI JO0Ka3bIBAET 3TO
TeM (aKToM, 4TO y YeJOBeKa BpeMs KOHIEHTpAalWH BHUMaHHs orpaHudeHo 3-11
cekyHaamu). YacTHOe TpHEeIWHCTBO BPEMEHH 3aKIIOYAeTCsl B TOM, YTO HPOLUIOE U
Oynymiee Taoke odianaer TpuenuHcTBoM: [Ipolioe — CHHTE3 3aMKHYTOTrO MPOIIIO-
ro (pouwIoro B MpouuioM) u Oyaymiero B HacToseM; bynyiee — CHHTE3 MponuIoro
B HACTOSIIIEM U BeYHOro Oymymiero (Oymymiero B Oynyiiem). bymyiee B HacTosem
XapaKTepu3yeTcsi OTKPBITOCTBIO BPEMEHH KaK AMHAMHUYECKOW (aKTWBHOM) CTOPOHBI
HACTOSIIIET 0, BEIPAXKAIOIIETOCS B €r0 CIIOCOOHOCTH K BOCIIPHATHIO HOBOTO. [Ipornioe
B HACTOSILEM XapaKTepU3yeTcss KOHEYHOCTBIO BPEMEHH, NMaCCUBHBIMH CBOHCTBAMH
HACTOSIIIET0, BBHIPAXKAIOMIMMHCS B €0 CIIOCOOHOCTH COXPAHEHHS CTaporo B HOBOM.
Bynyuiee B Oyayiiem xapakTepusyerT O€CKOHEYHOCTh BPEMEHH M BBIpAXKaeTcsl B ak-
TUBHOCTH Oynyiuero. [Ipornnioe B IpouuioM - 3aMKHYTOCTh BpEMEHH U BBIPa)KaeTcsl B
NaCCHMBHOCTH MPOILIOTO.

HOJITBCp)K}lCHI/IC HalIuX BBIBOAOB, MbI HAIllJIX HC B UCCICAOBAHUAX aKaACMHYC-
ckux (uoco(hOB MM MCHXOJIOTOB, a y UCCIEeI0BATENs IpEeBHE MHANICKOI 1oru bo-
peeBa I'. Ctpykrypa reroapesa moneil yenoseka ([1] Puc 80) u mp., oxazamuce BO
MHOTOM HAEHTUYHBIMU €0 NPEACTaBICHUAM: «BpeMs 1 npocTpaHCTBO, ABIKEHHUE U
¢dopmbl (9Hepruu,- E.A.) — MPOIYyKT JEATENBHOCTH IBYX HAILIMX YMOB, KOTOpBIE
HaXOAATCS B 00JIACTH MYIKa M CONMHEYHOI'O CIUIETeHHs (3MOLMOHAIBHBIA yM — 2 4a-
Kpa CBaJXMCTaHa U JIOTHYECKUH yM — 3 uakpa manmmypa. cM. [1] Puc 80,- E.A)).
Bpems co3maerss HeNpepHIBHBIM IE€PETaCKMBAaHUEM HAIIUM JIOTHYECKHUM yMOM
Hacrosiiero B npouutoe (2-3 yposnu [1] Puc 63), a npouwtoro B 6yayiuee (2-4-1 yp.,
TaM xe) ... IIpocTpaHCTBO CO37aeTCS HAIIMM ITOACO3HATENFHBIM YMOM TOYHO TaK
’Ke: COBOKYITHOCTb Belllel U COOBITHH MepeTacKUBaeTCA U3 HACTOAIIETO B IPOIUIOE,
a U3 npouwioro B Oyxymee. T.e. BemaM co3gaercsi OOMH BeKTop BpeMeHU. Eciu Be-
IaM MPUAATh HECKOJIBKO BEKTOPOB, TO MBI OIYIUM MHOI'OMEPHOE MPOCTPAHCTBO ...
I'maBHBIX Yakp y 4enoBeka BoceMs ... Kaxnmas gakpa yenoBeka oTOMpaer cebe Hyx-
HO€ KOJIMYECTBO SHEPTHH M PadOoTaeT, KaK MOHIKAIOMNN TpanchopMaTop ... DHep-
TeTUYECKUI JIyd, OMYyCKasiCh BHU3, IpOoHM3bIBaeT Kapmuueckuii ym (8-10 gakpy) (Ha
Puc 47 [1] — cooTBeTcTBYET Chepe MUPOBO33peHuUs, uie,- E.A.), moToM mpoxoaut
Ceepxcosnanue (7-10 4akpy), morom Hancosnanue (6-10 dakpy) (Tam ke, COOTBET-
cTByeT chepe eaMHCTBA BOCIHTAHUS M oOpazoBaHwms,- E.A.), UaTemnekr (5-t0 da-
Kpy), llonco3snanne (4-e gakpa) (TaM K€, COOTBETCTBYET chepe PeITUTHH, HACOIOTUN
obmectBa,- E.A.), Jloruueckuit ym (3-s1 9akpa) (TaM Xe, COOTBETCTBYET cdepe

! Ilpn orcyrcrBum paBHOBecms momymapmii mosra uenmoseka ([1] Puc 62) B mmkme
B3aUMOJICHCTBHSI BHIOB CO3HAHHSA UEJIOBEKa (OMBIT-UACH-JIOTHKA-IIPEACTABICHHSA-OIIBIT)
pelIaomyM 3BEHOM CTaHOBHUTCS TPENCTABICHUS, MpeaMeTHo-oOpasHoe IIINII mbinmenue,
HHU3KUH YPOBEHb DPa3BUTHs KOTOpOro B Hamie Bpems cdepoil oOpa3oBaHMS NPHUBOIUT K
HEaJeKBaTHOMY OTPAXXECHHIO U ITO3HAHUIO PEabHOCTH.
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ynpasierus, bCY ,- E.A.), DMornmoHambHEI yM (2-s1 yakpa) (TaM ke — chepa odpasa
KU3HU venoBeka,- E.A.), ... TenecHsrit ym (1-1 gakpa)... B xapmuueckom yme xpa-
HSTCS TaK Ha3bIBaEMbIE apPXETHUIBI — BEYHbIC U HEM3MEHHBIE KapTUHBI HAIIIETO MUpa,
CBEpHYTHIC B BUJE UIeH (MBI CUMTaeM, YTO YENIOBEK NMpU BO3AeHcTBUH 6-i1 cdeph
ob1ecTBa crioco0eH BHIOM3MEHATh CBOE MUpPOBO33peHue, naeu,- E.A.). Urak, myqd
uzet gepes 8,7,6,5-10 4akpbl ¥ IPUHOCUT MH(POPMAIMIO O BEYHBIX KapTHHAX MUpa B
4-it ym (1.0., chepa HACOTOTHH, PEITUTHU CTAHOBUTCA Cepodl HATPABIIIONICH H
YIIpaBJISIFOLIEH TIOBE/ICHUEM YelIOBEKa, CIIOCOOHOI OTpasuTh Bce BHEIIHUE HIEOJIO-
TMYECKUE BO3JIEHCTBHS «OPAHKEBBIX» PEBOIIOIMH, YEro 0 KOHIA HE IIOHUMAaeT
POCCHICKHE BIIACTH, 110 YKa3Ke 3arajia, OTMEHHBIIHE UICOIOTHI0 Boobme, - E.A.). B
[Toxco3Hannu BceM apXeTHIIaM MPHIAETCS ONpeeeHHast OCIIeA0BaTeIbHOCTh PO-
CMOTpa W MpOYyBCTBOBaHUS. Hen3MeHHbIe KapTHHBI MUpa KaK Obl «HyMEpYIOTCS»
AHaxaTol, 4eTBEpTON YaKpoi, U BHICTPAUBAIOTCS B CTPOTYIO0 OYEPETHOCTh JJIs TP O-
CMOTpa MO CXeMe, ONpEeJEIeHHON KapMol 4elnoBeka. B Tperheil yakpe ... jJoruue-
CKUI yM 3aKOJBLOBBIBAET IEMOYKY KapTHH, T.€. COEIUHSET TOJIOBY OYepean C ee
XBOCTOM ... MaHuITypa mepeTackuBaeT BCerja CYIIECTBYOIEe HACTosIIee B HEeCYy-
IIECTBYIOIIEE NPOLLIOE, & U3 MPOILIOTO TH ... KAPTUHBI HAIII JIOTUYECKUA yM Iepe-
TacKMBaeT B HecyllecTBymomiee Oynymiee. Koiblio U3 KapTHH BpalllaeTcs, 1 yM Tpe-
ThEeH YaKpbl KPYXKHUTCS B HEM, Kak Oeika B konece. Tak coznmaercst Bpemsi. Paccynok
MOXeET paboTaTh TOJIBKO NMpU HAIW4YMU Bpemenu ... YOepurte BpeMsi U — U JIOTHYe-
CKUii yM ocTaHOBHUTCs. Torna MCYe3HYT WILIIO3UHM (PU3UUECKOrO MHUPA, U BbI YCIIbI-
IIUTE TOJIOC CBOMX BBICIIIX yMOBY [18].

Ceronns orzenbHble GUIOCO(BI, YUEHbIE NICHXOJIOTH B O0LIEM BHJIE IPU3HAIOT,
YTO eMHCTBO OOJBIIUX MOJYIIAPUIl MO3ra SIBJISETCS HEOOXOJUMBIM YCIIOBUEM pa3-
BUTHS LIETIOCTHOTO CO3HAHUS 4denoBeka. Ho cephe3HBIX M IIYOOKHX HCCIIEIOBaHH,
OIPEJICIISIIONINX WX B3aMMO3aBHCUMOCTh OT BO3JCHCTBHH cdep: BOCIUTAHUS-
00pa3oBaHusl U yIpaBIIEHHs! OOIIECTBOM B OTKPBITOM MeYaTH HET.

B MenuTanuu apeBHHE MyApeEIbl, OCTAHABIMBAS BPeMs, IIOCTUTAIHN PEaTbHOCTh
Y CO3[IaBAJIH [EIOCTHBIE MIUPOBO33PEHIS, YICHIS U UICH, 10 CHX TIOp HE U3yUCHHBIE
Y HE TTOHATHIE COBPEMEHHBIMHU YIE€HBIMU, IPUBEAIIINMU COBPEMEHHYIO IIIBILTH3AIIIO
K KpU3UCY BEDKUBAHHS.

[puaoxenne 3. Exmnas meradpuszuka, equHcTBO (u3uku u ¢puiocopunm —
OCHOBA CTPYKTYPbl M JIOTHKH €JIMHOI0 3HaHHUA (O0TPa’kaeMoro CTPYKTYpoii
renoapesa ®TC).

Bnagnmupos FO. C. roBoput o eauHoi MeTadu3uke: «AHAIN3 MeTahU3MIECKUX
NpeICTaBIeHUI MPOILIOro MOKA3bIBAET, YTO IPABUIIbHEE TOBOPUTH HE O MHOXKECTBE
Pa3IUYHBIX METaQU3UK, a O eOMHON MeTadU3nKe, MPEACTABISIONIYI0 CO00H nepap-
X0 U3 8 Merapu3MUYecKuX MapagurM, KOTOpble HE MPOTHBOPEYAT, a JOMOJHSIOT
JpyT Ipyra, oTpaxas co0oi BUAEHHS OIHOM M TOH K€ peaIbHOCTH O] Pa3INYHBIMHU
yrmamu 3penus. [lomggepkuBaem, 94To peds AOIDKHA UATH HEe 00 amopdHOM Habope
MeTa(hU3NUECKNX CHCTEM, a O 3aMKHYTOH cHcTeMe (TpHaja — 3aMKHyTasi CHCTEeMa, He
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crocoOHast K pa3BUTHIO M IO3HAHMIO, TeHoapeBo DTC,- cuctema, OTKpBITast AJIs pas-
BUTHS M IO3HaHWA,- E.A.), oXBaThIBaloImel BeCh CIIEKTP BO3MOXKHBIX MOHMMaHHUN
MHpa OT XOJHCTHYECKOrOo (MOHHCTHYECKas Napagurma) JI0 penyKIHOHHCTCKOTO
(Tpmanucruyeckas napaaurma). Guznveckoe, reoOMETPUUECKOE U PESILIUOHHOE MH-
POIIOHMMAaHHMS 32aHUMAIOT B ATOW HEepapXUH NPOMEKYTOYHOE MOIOKEHHE B BUIE TPEX
map IyaJuCTHYECKUX mMapaaurM ... [loHnmanume MeTau3WMKH Kak CHCTEMBI Mapa-
JIUTM CHHMaeT MHOTHE IPOTHBOPEYHS B TEOPETUUECKON (HU3HKE, TIO3BOJISII OCO3HATH
ofIee ¥ pa3IMYHOE B MO3MLMSIX HAYYHBIX IIKOJ, M CTAHOBHUTCS MCTOYHUKOM HOBBIX
uzeit u rumoresy [19].

Hcxonst 13 00BbEKTUBHOCTH MCCIIEAOBAHMS, CIEIOBAiIO Obl JaHHYIO LUTATy 3a-
KOHYHTh UHAYe — «M MCTOYHHUKOM HOBBIX 3a0JTyKJIECHUI», pOXKAaomuXcst u3 GakTu-
YECKOro NpeyBeNUeHNsT BAYKHOCTH MPUHIIUIIOB ABOMYHOCTH ¥ TPOMYHOCTH TIO CPaB-
HEHUIO C MPUHIMIIOM LEJIOCTHOCTH (CM. BbIIIE). BUaUMO, 4TO K TaKUM 3a0TyK/I€HU-
€M MOXHO OTHECTHU U TPUAIHUCTUYCCKYIO IMapaainurMy, OAHUM U3 CTOPOHHHUKOB KOTO-
poit sBigercs u 0. BragumMupoB, KOTOpBI B Jaocu3Me BUAUT TOJIBKO TPUTPAMMBI,
HO HE 3aMeYaeT MX Hayajo eMHOe-MOHOrpaMMbl: «Upe3BblYaiiHO Ba)KHBIM (aKToO-
poM MeTadU3UUECKOro XapakTepa SIBJISETCS BbIIEIEHHOCTh, KaK B PEIyKIIMOHCT-
CKOM, TaKk M B XOJHCTUYECKOM IMOAXO0JaX, MBOMYHOCTH W TpowuHoctu (Mumes Tpu-
eIMHCTBE MHUpa SBJIAETCS OJHON M3 HambOoiee YCTOHYMBBIX U PacHpOCTPAaHEHHBIX B
MHUDOJIOTHH U PENUrHy...) (PEJIUTUU HE CTOCOOHBI Mo3HaBaTh MUp,- E.A.). B Hacro-
SIIed KHUTe aHAJIM3UPYeTCs U Pa3BHUBAETCs TEHICHIMS K KAaTErOPHMIHOMY XOJIU3MY
(X MOHHCTHYECKOH mapanurme), T.e. Ha3BaHHbIC KAaTETOPUU INPEAJIAraeTcsi CUUTATh
JIMIIb BPEMEHHBIMH, BCIIOMOTaTENbHBIMU MOHSITHUAMH, YJOOHBIMHU UISL BOCIIPHUSATHS
MHUpO3aaHus (Y IPEeBHUX OCHOBOH M HayauoM MeTaHM3HKH OBLIN 3TH «BPEMEHHBIE,
B3amMocBs3aHHble CTpykTypoit MII[3MHa xaTeropmu: IeTOCTHOCTH-IBOMIHOCTH-
TponyHocTH,- E.A.). OcHOBHOE BHHUMaHHe OyJeT COCPEJOTOYEHO Ha BBIIBICHUH B
TEOpUSAX PA3IUYHBIX MapaJurM CBOMCTB Oojee rIyOOKo#M CyHIHOCTH (€IUHOi 0000-
IIIEHHOM KaTeropuu), Jexarneil 3a HUMH (MCXOS U3 JIOTUKU Pa3BUTHUSI CUCTEMBI, 3Ta
€IMHAsl KaTeropusi He MOXKET OBITh €IMHOM, T.K. JISKUT HIDKE, 3a IPYrHMHU Oosee
BBICOKUMH KaTeropusmu.- E.A.). Ha pucynke 1 emmHoe (m3nueckoe MHpO3TaHHE
MIPE/ICTABICHO B BHAE Ky0a, MOCTPOEHHOTO HAa TPEX OCSX, COOTBETCTBYIOIINX
Ha3BaHHBIM MeTa(U3MUECKUM KaTeropusM TPHAIHCTHYECKOHW mapagurmel. OnHa w3
BEpIIMH KyOa BbHIOpaHa B Ka4eCTBE Hadaja KOOPAWHATHBIX OCEH, OIMIIECTBOPSIOIINX
TPH KaTEerOpHH: 0 BEPTUKAIN — KaTErOpHsI MPOCTPAHCTBA-BPEMEHH, 110 TOPU30HTAIN
BIPABO — KaTEropus Mojeh-IepeHOCUNKOB B3aUMOACHCTBUM U BIIEpE] HAIlpaBieHA
OChb COOTBETCTBYIOIIAasl KaTeropu 4acTul. Pu3Hyeckne TeOpHH TPHATHCTHIECKOH
MapajnTMbl, MOXKHO CKa3aTh, OMHCHIBAIOT MHPO3JAHHE UYepe3 MPOEKIH Ha OCH-
pebpa ky6a» [20].

T.o., B ormnuune ot Jlao U Apyrux UCTUHHO MOHUCTHYECKHUX Napaaurm, Bragu-
MHPOB B HA4ajo MPOIEcca pa3BUTHUS, NMPOU3BOJIHLHO M 0€3710Ka3aTeNbHO, CTaBUT HE
enuHoe (eMuHHMILY, TOuKy, bonbimoit B3peB B pusnke), a (kak u benses) ky0, nmero-
mui 8 rpaHel, 5 U3 KOTOPBIX UM HE ONpeJeNeHbl. JJIEMEHTH BO B3aMMOCBSI3aHHON
cHCTeMe ITOKa3aTeNie Ha €€ YPOBHAX JTOJDKHBI MOJAOMPATHCSl OJHOTO POAA WM BHIA.
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T.e. mokazareny, OTHOCSIINECS K W3MEPEHUSIM, HE JIOJDKHBI COBMEILATHCS C ITOKa3a-
TEJISIMH, HallpuMep, BUI0B B3aNMOJICHCTBHH.

BraguMupoB serko obpamaercs ¢ MOHATHAME I'paBUTAIMH, BPEMEHH, DJIEKTPO-
MarHuTHOTO MOJISL, M Ap., TO BKJIIOYAs, TO BBHIKIOYAs MX M3 CHUCTEMBI U3MEPEHUH,
BUJIOB B3aUMOJICHCTBHIH (SI€PHOE W TOPCHOHHOE B3aWMOJCHCTBHE OH B CHUCTEMY
BOOOIIle HE BKJIFOYACT): «DWHINTEHH ... MYy4Jaycs, MbITAICS JOBECTH MPOrpaMMy J0
KOHIIa. Bems He Bce monst ObUiH reoMeTpu3oBaHbl. C rpaBHTAIMEH 3TO YIAIOCh Clie-
JaTh, a janbiie 4ro? Benp ecTh 3EeKTpOMAarHUTHOE TOJIe KaK MUHHMYM, DJIEKTPO-
MarHeTu3M — U3 1ojew ... J{is aToro npuuuiock yBenn4uTh YUCiIo u3mepenuid. Ecin
B 00IIel Teopur OTHOCUTENBHOCTH MX 4, To Ham (y Kamymer,- E.A)) — 5. ... msaroe
H3MEpEeHHUe SBIISETCS] TPOCTPAHCTBEHHOOOOHBIM ... 3apsi — 9TO MATas KOMITOHEH-
Ta UMITyNbca. TpyU KOMIIOHEHTa HaM XOPOILIO U3BECTHBI, YETBEPTHIA — 3TO DHEPTHs, a
MSTBIA — 3TO ... 3apsA ... IIITOE U3MEPEHHUE MO3BONISIET O0BEAMHUTH TPABUTALIUIO U
SIIEKTPOMATHETH3M ... JJOCTATOYHO BOCHBMHU M3MepeHuii» [21].

[Toxazannoe Hamu Ha Puc 1/6 emuHCTBO 4-X BUIOB B3aUMOJACHUCTBHIA — peabHOE
OTpa)KeHHE 3aKOHAa CYyNepoObeAWHEHUs HE TOJbKO COOTBETCTBYIOT €AMHCTBY 4-X
BUJIOB OCHOBHBIX KaTeropuii puiiocoduu (IBKESHUS! KPYUSHUS], SHEPTUH, IPOCTPaH-
CTBY, BPEMEHH), HO U Ha 3-M YpOBHE I'€HOJpEBa OIMKMCHIBAIOT 00PATHMBbIE MTPOIECCHI
NpeBpalIeHNs] MaTepUH B CO3HAHUE M OOPATHO.

BrnagumupoB maer Takue MOJIOXKEHHUs OMHApHOW reoMeTpOpH3UKH, KOTOPbIE, Ha
HaIll B3[VISA, MO3BOJSIIOT €i JenaTh MPOU3BOJIbHBIC BBIBOABI, HA OCHOBAHWU CTaTH-
CTUYECKOU CHCTEMBI, HE CIIOCOOHOW OTpa)kaTh MPOLIECCHl pa3BUTHA B TMHAMHUKE: «1.
[Ipexxne Bcero MpUIUIOCH OTKAa3aTbCsl OT CTATUUECKONW MHTEpIpeTaluu OMHApHBIX
CTPYKTYp KakK >K€HCKOTO ¥ MY)KCKOTO Hadasl WM KaK 0TOOpa)KeHHs BOCTOYHBIX CHUM-
BosioB Wub u SlH. B OuHapHOl reoMeTpodu3NKe [Ba MHOXKECTBA 3JIEMEHTOB MpeJia-
raercs TPaKTOBAaTh KaK COCTOSIHUSI CUCTEM B JIBa MOMEHTA BPEMEHH — HA4aJIbHOM U
KOHeYHOM. [Ipu TakoM MMOHMMaHWM OWHapHAasi CHCTeMa OTHOLIEHWH OKa3ajiach Teo-
pHeit 37IEMEHTapHOr 0 3BEHa MPOU3BOJIBLHOrO Mpoliecca Iepexoia CUCTEMBI U3 OHOIO
cocTosiHUSA B apyroe» [22].

Hpeuexuratickas cucrema MI[3WH, xak u reHoapeBo ®TC, ocHOBaHHBIE Ha
JuHaMHudIecKoM enuHcTBe SIH 1 MHb (Te3nca n aHTHTE3nCAa), HA MOCIEAYIOMNX YPOB-
HSX PasBUTHSL, Pa3ABOCHHS €IMHOIO (COCTOSHHUIX CHCTEMBI — MOMEHTAX BPEMEHH €¢
pa3BUTHS), KaK pa3 U OTPaXKAaeT MPOIIECC Pa3BUTHS HENOCTHON cucTeMbl. HadanbHbIH
MOMEHT Pa3BHUTHS CHCTEMBI — YPOBEHb II€7I0T0 (€ANHCTBA), KOHEYHBII — KOHKPETHBIH
YPOBEHb pa3BHUTHUS (pa3IBOCHMS) HJOCTHTHYTBHIA CHCTEMOW Ha KOHeYHOM dTare. Ile-
PEXOA OT OIHOTO YPOBHS Pa3BUTHS CHCTEMBI K APYTOMY OTPa’KaeTcsi KOHKPETHBIMH
CBSI3SIMH Ha CTPYKTYpE TeHOIpeBa (€ro HeT B OMHAPHOM T€OMETPHH).

I'eomerpodmsuka BraguMmupoBa mocTpoeHa Ha MaTEPHAIMCTUYECKOM OTpHIIa-
HUM €JUHCTBA MO (CO3HaHMA) M MaTepuu. [IpuBeneM KpUTHKY OJHON LUTATHI OH-
HapHOH reoMerpo¢usuku BmagumupoBa (n3 mHTepHeTa): «CoBpeMeHHas (uznka
CTPOUTCSA B paMKax MOZENH TOTOBOrO (IUIOCKOTO WJIM MCKPHBICHHOTO) MPOCTpaH-
CTBa-BPEMEHH, MMEIOIIETO XapaKTep BMECTHIIHIIA BCEro CyIIEro. DTH Mpe/CcTaBie-
HUs OBITYIOT co BpemeH Jlekapra u HeioTtona. [lo yOoexxnenunio aBropa, AanbHeHniee
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pa3BuTHe (PU3NKU ¥ TEOMETPUH JIOJDKHO OBITH CBSI3aHO C IEPEXO0IOM K PENSIIOHHON
TPaKTOBKE IIPOCTPAHCTBA-BPEMEHHU, T.€. K €r0 MOHUMAaHMIO KaK HEKOEH CHCTEMBI OT-
HOIIEHUH MEXIy MaTepHajJbHbIMU 00pa3oBaHUsIMU. B TakoM moHMMaHum Oe3 mare-
pUM HET W IMPOCTpPAaHCTBa-BpeMeHH ... OH anbTepHAaTHBEH CyOCTaHIMOHAJIHHBIM
MIPE/ICTaBICHUSIM O MPHUPOJIE MPOCTPAHCTBA U BPEMEHM ... (KpUTHKa aBTopa 123):
OCTArOTCSl «MaTepHaIbHblE 00pa30BaHMD», HEU30EKHO OCTAIOTCS M UX «BMECTHIIH-
me». Hu o kakoM «(haHTOME MpOCTpaHCTBA-BPEMEHN» B MPUBEICHHON LIUTATE PEUH
n Oim3ko Her. Bel mioxoil aaBokar ... (oTBeT ajBOKara): BmecTmimina HeET, ecTh
OTHOIIEHHSI MEX/y MaTepHaIbHBIMU 00pa3oBaHusaMH. ...(123): A rae oHu, «MaTepu-
anpHble 00pa3zoBaHus»? BHE MpocTpaHCTBa-BPEMEHU HMX MMOKAa HUKTO HE HaOIIOMAI.
Bormpoc o noaTBepxkIeHnH, YTO «IIPOCTPAHCTBO-BPEMsI €CTh (PaHTOM, TIOPOXKIAEMBbI
Habmoarenem. .. yixe 3a0buicsa?» [23].

MatepuanucTuueckoe MHUPOBO33PEHUE, OCHOBAHHOE Ha JIOTMKE WIH-WIN Apu-
CTOTENs, He CIIOCOOHO MOHATH JIPEBHIOKO JIOTUKY CUHTEe3a (M-U) — €MHCTBa (Te3Hca-
aHTuTe3uca): mois (co3HaHus) U Marepuu (Kopryckyia). Ha reHonmpeBe B3aMMOCBs-
3eil CO3HaHMsI - MaTepHu U OCHOBHBIX Kateropuii ([1] Puc 65) Ha 2-m ypoBHe cocTto-
SHUM TOKa3aHbl €IWHCTBO M CBSI3U MOHATHH: BpeMEHH—-IIPOCTpaHCTBa (TIOpOXKIae-
MBIX CO3HAHHEM) M JBWXCHUSA-3HEPTUH (MHA4Ye OTHOIICHUH SHEPTUH), POKIAEMBIX
MaTepHalbHbIMHU YacTuiaMu. PaHTOM €IMHCTBA BPEMEHH-IIPOCTPAHCTBA POXKIAETCS
B CO3HAHUM YenoBeka. OTTAIKUBAHUE OT 3TOM MCTHHBI PEIAET BCE BOIPOCHI OIIIO0-
HEHTOB.

Ipunoxenne 4. EquncTBO KJIaccuyeckoil U KBAHTOBOil Teopum (u3MKu B
Metone renogpesa ®TC

Bce MHOroo0pasue sBIeHHH NPUPOABI B LEIOCTHOM MHpPE OOYCIOBIEHO dYe-
TBIPEMS PA3IMYHBIMHM BHIaMH (YHIAMEHTAIbHBIX B3aHMOJACHCTBHIL, KOTOpBIC HE
TOJBKO HE OOBEAMHEHBI B LIEJIOCTHYIO CHCTEMY, HO U UMEIOT Pa3HBbIE TEOPETHUECKUE
HMHTEpIpPETaLUN: KOIEHrareHCKyto, MHOroMupoByto u ap. Ilepsoii u Haubomnee pac-
IIPOCTPAHEHHOH SBISIETCS KOMEHTAareHCKast, BOSHHUKIIAS MIPAKTHYECKN OJHOBPEMEHHO
C KBAaHTOBOW MEXaHUKOM.

3apeduHsIil JaeT KOIEHTar€HCKOW HHTePIPETany Takoe onucanne: «B neit, dax-
TUYECKH, COCYIIECTBYIOT JBA MUPaA — KJIACCUUECKUN U KBAHTOBBIM, KaXKIbIl U3 KOTO-
PBIX JKHBET IO CBOMM 3akoHaM. Eciy 3a gactuneil He BeneTcst HabIIoIeHNe, OHa CYy-
IIECTBYET B COCTOSIHUM CYNIEPIIO3UIINH, T.€. B HECKOJIIBKUX COCTOSHHUSIX W/HIIH TOYKAX
MIPOCTPAHCTBA OIHOBPEMEHHO. AKT M3MEPEHUS «CBOAWUTY» (peAylHpYyeT) BOTHOBYIO
(YHKIMIO YaCTHIIBI K KOHKPETHOM TOYKE MM COCTOSHHIO, TJIE YaCTHIA  OOHApYXKH-
BaeTcs, M 3TOT MEPEexXo0]l HeoOpaTHM.

Jnst mposiBlIEHHWs KBAaHTOBOI'O MHpa HEOOXOOMM KIACCHUECKHHA MpuOop Wi
HaOmoqaTeNnb, KOTOPEIH 00ECIeUNBAET «CXJIONBIBAHUE) (PEOYKIHIO, KOJUIAIC) BOJ-
HoBOW (pyHkumu. Ecim penykimu BOJHOBOW (pYHKIMH HE NMPOHMCXOAWT, KBAHTOBOE
COCTOSIHHE OCTaeTCsl HEHAOIOAaeMbIM, U BOJTHOBAsI (DYHKIHUS SBISIETCS JIUIIb (Qop-
MaJIbHBIM ONMCAHUEM HAIero 3HaHHA O cucteMme ... MubsiMu cnoBamu, B KM onmcer-
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BaeTcsl He KBAaHTOBBIM MHp, @ TOJIBKO TO, YTO MBI MOXEM CKa3aTh O HEM, HUCIIOIb3Ys
HN3MEpUTENBHBIHN 1pruoop. [Ipr 3TOM MBI HE MOXXEM ONKCaTh U3MEPHUTENBHBIN TPHOOP
KaK KBaHTOBBIM 00BbeKT. Takoi 1Moaxo/] HUKAK HENb3sl Ha3BaTh MOCIIEOBATEIbHBIM,
OJTHAKO OH JIOCTATOYHO IIPOCT ... U TI03BOJISIET O€3 JINIIHUX PACCYKIECHUH PacCUHUTHI-
BaTh Bce HeoOxoammoe ... HemoctaTok 3Toro moaxona B TOM, 4TO HET OOBEIHMHEH-
Horo onucanus YHuBepcyma (Bcenennoii) B niennom. [lomydaercs, uto kinaccudeckas
Y KBaHTOBAs TEOPHsI OJIMHAKOBO HEOOXOAWMBI, U TPaHHLA MEKAY HUMH. .. HETOYHA,
100 JaneKo He ... ICHO, YTO SIBIISIETCS «IIPHOOPOM» - TEXHHYECKOE YCTPOHCTBO HIIH
co3HaHue HabroaaTess [24].

Ha renonpese sBomtoiinu Matepun bonbiioro B3peiea B cosnanue (Puc 6) B 11e-
JIOCTHOM OIMCaHWM YHHBEpCYyMa HaMH, Ha OCHOBE JIOTHMKU CHHTE3a (U-H), IOKa3aHO
€IMHCTBO 4-X BUJIOB B3aMMOJICHCTBUIl: MUKPOCHIBHOIO (SICPHOr0), Makpociaadboro
(TpaBUTAIMOHHOT0), CITa0OCHUIIBHOTO (3JIEKTPOMArHUTHOIO) U TOPCHOHHOTO (OTpa-
JKAOIIETO YPOBHU CO3HAHUSI YesoBeKa). MBI cuuTaeM, UTO «CXJIOMBIBAHUE» BOJHO-
BOW (yHKIMHU (TIPH U3MEPEHNH), NHAYE — PEAYKLHUIO CIIelyeT IOHUMATh He KaK «Ma-
TEMaTUYECKYIO» OTEpalMIO IBUKEHHS K HEKOEH TOYKe, a KaK YaCTOTHOE B3auMOJICH-
cTBHE (PEe30HAHC) TOPCHOHHOIO OIS (CO3HAHMS YEI0BEKa) C YACTOTOH M3MEPAESMOro
SIBJICHUS, BHJA B3aUMOICHCTBHs (KCTaTH, B (PMIOCOGUHU TPaHCICHICHTAIBHON (he-
HOMEHOJIOTHH PEAYKIHs ITOHUMAEeTCs Kak 4ucToe co3Hanue). [Ipu u3mepeHusx B
MaKpOMHUpE, 3TO OUYEBUJIHO, HYXHO Jin (u3ukam B KM BBIAyMBIBAaTh YTO-TO HOBOE C
«MaTeMaTU4YeCKUMHU» HHTEpIpeTanus M (MaJONOHITHRIME MHOTMM). Jlormka re-
HoapeBa OTC mo3Bonsier aath Oonee TyOOKYyHO (GHUIOCOPCKYIO HWHTEPIIPETaLnio
BoJTHOBOH (pyHkumu B KM.
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MPOSIBJEHUE KBAHTOBOM CTATUCTHUKH BO BCEJIEHHOM ITPA
OBPA30OBAHWU TEMHOM (HEOBHAPY X KEBAEMOW) MATEPUH

© Acanéaesa JI.A., Tocanapos P.J1. 2 Awupanuesa M2 2014

B pabore maH mexaHW3M 0Opa3oBaHMs TEMHOH MaTepHu BO BceneHHON Ha ocHOBe
KBaHTOBBIX CTaTUCTHK bo3e-OiHmTeiiHa s 6030HOB U Pepmu —Jlupaka uis
(epMHOHOB.

Lenmpto paboTHI SBIISETCS JIOKA3aTEIbCTBO MeXaHW3Ma OOpa30BaHMS TEMHON
MaTepuH Bo BceneHHON Ha OCHOBE 3aKOHOB PacIpeesIeHus 10 KBaHTOBOI CTaTUCTHKE.

Asanbaeva Dzh.A., Djaparov R.D., Ashiralieva G.M. Manifestation of quantum sta-
tistics in Vselennoy when forming dark (undetectable) matters. In this work is given
mechanism of the formation of dark (undetectable) matters in Vselennoy on base of the
laws of the quantum statistics.

Kak wm3BectHo B Ilpupone CyuiecTBYIOT ABa Kjlacca JJICMEHTApHBIX YaCTHIL:
(epMHOHBI U 0030HBI. Y (EPMHUOHOB CIHHBI (COOCTBEHHBIE MOMEHTHI MMITYIIbCA)
UMEIOT 3HaYCHHS MOJYIIENBIX YHCE

_L135 2+l en—0123..).
2'2'2" 2

Pacnipeniesienuie o 3HEPreTHUECKUM YPOBHAM (DEPMHOHBI OAYHMHSIOTCS KBAHTOBOM
cratuctuke Pepmu-/lupaka, Mo KOTOPOHM HA Ka)XJAOM OSHEPreTUYECKOM YPOBHE
HaxXOMATCS TOJBKO JBa (epMHOHA C IIPOTHUBOIIOJIOKHBIMU CIIMHAMH, a TPETHErO He
nomyckarot (puc.1).

VY 6030HOB CIHMHBI UMEIOT 3HAYCHHWss Hyds W menbix gmcen (S =0,1,2,3,...n).
Pacnipeniesienrie GO30HOB O PHEPreTHYECKMM YPOBHAM MOMYMHSAETCS KBaHTOBOM
cratuctuke boze-DiHIITelHA, M0 KOTOPOMY Ha HYJIEBOM SHEPreTHIEeCKOM YpPOBHE
pacmonaraercst OOJBITMHCTBO 0O030HOB, 00pa3ys Tak Ha3bBaeMbId “‘Oo3e-
KOHJIEHCAT”, HaJl KOTOPBIM OCTaJIbHAs 9acTh 6030HOB 0Opasyer “6o3e-ra3” (puc. 2).

OTUM  [BYM KBAaHTOBBIM CTaTUCTHKAaM MOMYMHAIOTCS  YacTUIBl  TIPH
TeMIlepaTypax HIDKE KPUTHYECKOH. A KpUTHYECKHE TEeMIepaTypsl OOBITHO
COOTBETCTBYIOT HU3KUM TEMIIepaTypam, OMU3KHM K aOCOMIOTHOMY HYJIIO.

! Acanbaesa J.A. K.p-m.1., npodeccop. TOKMOKCKHI TEXHHUECKHH HHCTHTYT, KbIpBI3CKOro
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B mocnennue roapl ydeHble MUpa IPEAIONAraroT O CYIIECTBOBAaHWM TEMHOW
(HeoOHapy)KMBaeHoOl) MaTepuH, HEyJloBUMble TpuOopamMu Bo Bcenennoii. Taxoe
MOXET OBITh BIIOJHE BeposTHBIM. Hike OyzeM JoKa3blBaTh MEXaHW3M 00pa3oBaHMs
TaKMX HEBUAUMBIX TEMHBIX MaTE€pUl Ha OCHOBE TEOPUM CBEPXTEKYUYECTH W
CBEPXIIPOBOAUMOCTH.

M3BecTHO, YTO Ha HAIly IUIaHETY 3eMJIi M30TPONHO MOCTYMal0T KOCMHYECKHE
JIy4d, KOTOphlE B OCHOBHOM COCTOST W3 TpoTOHOB (90%) u a-yactuir (9%).
CrenoBarellbHO KOCMHUYECKOE MPOCTPAHCTBO 3ar0JHEHO UMU. [IpOTOHBI, MMes CuH
S =1/2 orHocaTcs K depMHOHAM, a a-4acTHIBI (sapa aToma remus oHe') sBisiores
603oHamu, co cnuHamMu S =0. B KOCMHUYECKOM MpPOCTPAHCTBE BIadd OT 3BE3]
TeMIlepaTypa OueHb HU3Ka M €CIIM OHA OKa)KETCsl HWXKE KPUTHUIECKOH TeMIepaTypsl,
TO (-YaCTHIIbI, CKAIUIUBAsICh HAa HYJIEBOM DHEPreTHYECKOM YPOBHE (puc. 2) 00pa3yroT
003e-KOHJECHCAT B BHIE JKUAKOCTH W KaKAas (-4acTHLlAa HE Y4YacTBYeT B
Xa0TUYECKOM JBIKEHMU. B pesynbpraTe, pu MajennieM BO3LEHCTBUM WU3BHE, Takas
KHUIKOCTh MOXKET JIBUTAThCs HANpPABICHHO, CO3JaBas CBEPXTEKy4decTb. AKpenus
JIBOMHBIX 3BE3] MOXET OOBACHATHCS CBEPXTEKYYECThIO ONHOW M3 IBYX 3Be3[ IOA
BO3JICHICTBUEM I'PaBUTALIMU BTOPOI 3BE3/IbI.

B cnydae oOpa3oBaHusi OMHOTO Tesa U3 OO30HOB ((-4aCTHI[) OOMNbILAS YaCTh U3
KOJM4ecTBa OO30HOB pacIojlaraeTcs Ha HYJIEBOM JHEPreTHYECKOM YPOBHE M He
M3ITy4aeT KakoW-MuOO SHEPruM, IMO3TOMY TeJIO HE OOHAPYKUBAETCd HHUKAKHMU
pudopaMy ¥ BO3HUKAET TEMHAsI MaTepusl.

Kocmuueckoe MpOCTpaHCTBO B OCHOBHOM 3aIlONIHEHO IPOTOHAMH, KOTOpBIE
ABIIAIOTC (pepMuoHaMH. OJHAKO M OHM MOTYT IEPEXOAUTH B OO30HBI, CIIAPUBASCH
JiBa TPOTOHA C TIPOTHBOIOJIOXHBIMU CIHHAMH M HMITyJIbCcaMH, 00pa3ys, Tak
Ha3bIBaEMEBIC, KYIIEPOBCKHE Maphl Kak B Teopud cBepxmpoBomHocTH (B BKIII-
TeoprH). DTO MPOUCXOAUT TAKXKE MPH TEMIEpaTypax, HIKE KPUTHUECKOM, KOTOpbIE
MMEIOT 3HAUYCHHWS, COOTBETCTBYIOIIME OYEHb HU3KUM TemIepaTypam. Takwe
KYIIEpOBCKHE Taphl M3 TIPOTOHOB, IOMYMHSACH CTaTHCTHKE boze-DiHmTeiiHa,
00pa3yroT 003e-KOH/AEHCAT Ha HYJIEBOM JHEPreTHUECKOM ypoBHeE. Takoi KoHAeHcaT
CKalUIMBaeTCs IMOA  BO3JCHCTBHEM TPAaBUTALMOHHOTO MPUTSHKECHHS  MEXIY
KYIIEPOBCKHMH IIapaMu M 00pa3yeT TeMHYI0 MaTEepHI0 B TOUYKaX KOCMHYECKOIO
NIPOCTPAHCTBAa, TIJ€ TEMIepaTypa HIKE COOTBETCTBYIOIIEH  KPUTHYECKOH
TemIepaTypsl. ViMest HyleBylO0 3HEpPTHIO TeMHas MaTepusi HE M3IydaeT HHUKaKYyIo



CIllo, 2014 Cooprux mpyoos Konepecca—2014 163

SHEPrHI0 M He oOHapyxkuBaercs. Hebombast gacts 0030HOB, oOpa3zyromas 6o3e-Tras3
(puc.2), mMest PHEpPruio, OMM3KYI0 K HYJIO MOXET HW3JIydaThb HHUYTOXXHO MAJIyIo
SHEPTHI0, HO HEOOHAPY)KUBAEMYIO OY€Hb YYBCTBUTEIBHBIMU IIPHOOPAMH.

B 2010 romy actpoHOMBI OOHapyKWIM BO BcelleHHON TUTaHETY , TMOKPBITYIO
anMa3oM. A anMma3 oOpasyercs W3 yriiepoja B 0Oojiee BBICOKOH TeMIepaType,
CJIEZIOBATENIFHO 3Ta IUIAHETa HAXOJWIach INPU TEMIlEpaType, BBIINIE KPUTHUECKOM,
COOTBETCTRYIOMEH yriepoay C™2 B COCTOSHHH alMa3HON CTPYKTYphL. Yrimepox sCH
sIBIIsieTCSE 0030HOM, a CJIE/IOBATEIbHO OHH CKAaIIMBAJINCh Ha HU3KUX DHEPreTHYECKUX
YPOBHSIX, 00pa3ys alIMa3HyIo IUIAHETY MPU HOHWKEHUH TEMIIEpaTyphl. A, BO3MOXHO,
9Ta IulaHeta ObLTa 3BE3JIOM, KOTOpas pEe3KOo [OHM3WIA TeMIeparypy, H3-3a
MpeKpalieHusT  TEePMOSIEPHOW  peaklUuu IO  YIJIEPOAHO-a30THOMY  IHKITY,
Ipoucxoasmei B 3Be3lax. Bo3MokHO, a30T B 3Be3ne ‘‘cropen’ MOJIHOCTHIO, a
yIIepos, B COCTOSHHUM CTPYKTYphl ajiMmasza ocTajlcsi M IPOU30LUIO pe3Koe
OXJIQXKJICHUE, T.€. 3aKallKa, B Pe3YJIbTaTe COXPAHUIIOCh TAKOE COCTOSIHUE, KaK ObIBAET
Opu 3aKajkax. TakuM o0pa3oM 3Be3Jja IpeBpaTHiIach B ajiMa3HylO IUIAHETY,
cocTosiutyio u3 yriaeponaa ¢C'2, npeacTaBsiux 6030H0B. Bo3mMoxkHO, Bo BeeneHHoi
HUMCIOTCA TEMHBIC MAaTEPUH, KOTOPLIC COCTOAT U3 6030HOB Ppa3JINYHbBIX aTOMOB WJIH
sfiep, MOTIUHSIONIMXCSI KBAaHTOBOW cTaTUCcTHKe bo3e- DitHmTelHa.

B nociegnue romel  cooOummnm 00 OTKPBITUM HOBOTO  SIBJICHHSA, He
BCTPEUAIOLIETOCs 10 CHX IOp: CTEKIIO MEPElUIO B JKUIKOE COCTOSIHUE NMPU HU3KHUX
TemrepaTypax. Takoil HEOOBIYHBIN TIEPEXOJ TAKKE, HABEPHOE, MOXKHO OOBSICHSTBH C
[OMOLIBI0O KBAHTOBOM CTATHUCTHKU CIIEAYIOIIMM OOpa3oM: CTEKIO COCTOUT B
OCHOBHOM M3 KpEMHHs, aTOMbl KOTOPBIX SIBIISIIOTCA UeThIpeXBaJeHTHbIMH. Ha
BepxXHell OpOWTE 4YeThpe 3JIEeKTPOHAa KaKIOTO0 aToMa CBS3BIBAET C COCEAHHMHU
aTOMOMH KOBAJICHTHOM CBsI3bl0, HO IIpH TEMIlEpaTypax, HIKE KPUTHYECKOH,
BO3MOXKHO DJIGKTPOHBI IIONIAPHO O0Opa3yloT KYIEPOBCKHE Iapbl U CBOOOAHO
NIepEMEIAlOTCsA, a HOHbI CTAHOBSTCS HE CBS3aHHBIMH MEXIy co0OH H TBeploe
CTEKJIO TIEPEXOUT B )KUAKOE COCTOSIHHUE.

Takxum obpazom Bo BceneHHOM BIIOTHE MOTYT CYIIECTBOBATH TEMHBIE MAaTEPHH B
y4JacTkax, IJie TeMIepaTypa 0113Ka K aOCOTIOTHOMY HYIIO B MECTaxX BIAJH OT 3BE3]I.
OO0pa3oBaHne TEeMHOM MaTepuHu OOBICHAETCS KBAaHTOBOM CTaTUCTUKOM bo3se-
OunrmreitHa n ©epmu —/{upaka, cineqoBaTENFHO KBAHTOBEIE SIBICHHS IIPOUCXOIAT HE
TOJBKO B MHKPOMHpE, HO U B METaMHPE.
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YTO TAKOE SJIEKTPUYECKHWM 3APSI, ®OTOH, 3JIEKTPOH,
INPOTOH U ®PUBNYECKHUE I10JIA?

© Acanéaesa JI.A., Icanapos PJ2 Ycybanuesa K2 2014

B pabore mpeiaraeTcs HOBBIII B3I Ha dJIEMEHTApHBIE YaCTUIBI U (U3HUYECKHE
nosst. JlokasplBaeTcss OTCYTCTBUE JI€KTpOMarHuTHoro nois B Ilpupone.

Asanbaeva J.A., Japarov R.J. Usubalieva G.K. New glance is offered In work on
elementary particles and physical fields. The absence of the electromagnetic field is
Proved; proven in Nature.

IIpocTpaHCTBO TPEXMEPHO U €BKIMIOBO, a BpeMs XapaKTepHU3yeT TeMIl Ipolec-
coB, npotekatoux B [Ipupone [1]. Hukakoit cBs3u mpocTpaHCTBA U BpEMEHH HET,
CJIE/IOBATENILHO YETHIPEXMEPHOr0 MPOCTPAHCTBO - BpeMeHH HeT. [IpocTpaHCcTBO mMy-
CTO M HE CIIEAyeT NPUAYMBIBATh BCSKHX Pa3HBIX CTPYHHBIX, d(QHUPHBIX M JPYTUX
CTpYKTyp. B mycroMm npocTpaHcTBe CyliecTBOBaiM (POTOHBI pa3IMYHON MacChl, XOTs
HEKOTOpBIE CYMTAIOT, YTO MAcChl Y (pOTOHA HET.

Haynem ¢ 0ObsCHEHHs, YTO TaKOe IEKTPHUECKHH 3apsl, HOO IO CHUX IOp HET
OTBeTa Ha 3TOT Bompoc. B pabore [2] HaMu ObLIO JJOKa3aHO, 4TO Bee mofst [Ipupoipt
€IUHBl ¥ TPEJCTaBISIOT COOOW TrpaBUTAllMOHHOE Tone. B ypaBHenus Makcsesia

JMBEPTeHIMs BEKTOPa IEKTPOCTaTHYECKON HHAYKIMK D paBHa MIOTHOCTH 3apsna,
T.C.

divD = p, 1)

rzie p — 00beMHasl INIOTHOCTH 3apsifa.

Cornacuo (1) uem mIoTHee 3apsin, TeM OOJbIIe NUBEPreHIUs AJIEKTPOCTaTHIe-
ckoro nosd. /uBepreHuuio Ha pycckuil s3bIK mepeBenu Kak «Pacxoxxnenue». Ilo
HaIlleMy MHEHHIO JIyqlne ObUI0 ObI NMEpeBECTH KaK «HM3BEP)KEHHE», TAaK KakK 3apsn
n3Bepraer ekTpudeckoe moue. ©opmyy (1) MOXKHO BEIpakaTh U Yepe3 HATPSKEH-
HOCTb 3JIEKTPHUYECKOTO TOJIE B BHJE

divE =~ )
)
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TZie €9 — DIEKTpUUECKasl IOCTOSIHHAS.

ITo Teopeme Octporpaackoro-I'aycca MOTOK 3NMEKTPUYECKOTO IO YEPE3 JIFo-
Oyr0 3aMKHYTYIO TTOBEPXHOCTH PaBEeH KOJIMYECTBY 3apsja, 3aKJIIOUEHHOI'O BHYTPHU
3TOH 3aMKHYTOH IIOBEPXHOCTH

l n
e =130, 3
S €0 o1
rae Qi — 3apsimel, i = 1,2,3,...,n — uucio 3apsaoB. Eciu BHYTpH 3aMKHYTOM MOBEPX-

HOCTH HaXxO/IUTCS OJJMH IPOTOH, TO (3) NpUMET BH]
e
@awz—. 4)
S o

3aMKHYTYIO IOBEPXHOCTh OyJeM CUHTATh TIOBEPXHOCTHIO MPOTOHA, a E, = E, T.k.
CHJIOBbIE JIMHUM HANIPSDKEHHOCTH DJIEKTPUUYECKOro IO, M3BEpraeMoe U3 3apsia
HepHEeHANKYIApHA K IOBEPXHOCTH NPpoToHa. Torna

Eds = £, (5)
S o
rac
qus = 4zr2, (6)
S

I, — pamuyc nporoHa. IToacraBum (6) B (5)

4rr?-E, -— (7
0
OTCroaa
e:47z50r§-Ep:gO~Ep-Sp. (8)

O003Ha49UM yepe3 P IOTOK HIEKTPUIECKOrO OIS, HCXOISIIETo U3 IIOBEPXHOCTH
nporoHa @ = E,S,.

CrenoBatenbHO, MEKTPHISCKUH 3apsi] — 3TO HOTOK JIEKTPUIECKOro IO, UC-
XOJUIIErO U3 MPOTOHA

e=¢g,. 9)

I[anee MOIMBbITACMCA IMOKA34Tb CTPOCHUC MTPOTOHA. HpOTOH COCTOHUT, BO3BMOXXHO,
H3 TPpEX CJIOCB Ka)K,Z[LIﬁ 13 KOTOPOr'o MpeACTaBJISACT coboit KOJIbIIO, BHYTPCHHSS 4aCTh
KOTOPOro COCTOUT U3 raMma q)OTOHOB, JABWIKYIIUECSA BHYTPHU KOJIbLA IO OKPYXHO-
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ctu. 'amMma-(oTOHHasT YacTh THOKpPBHIBAETCS PEHTTEHOBCKHMHU (OTOHaMH. Boxpyr
TAKOT0 KOJIbI[A BPAIIAIOTCS AIEKTPO(OTOHBI, 00pa3yst TOPOHIANBHYIO (OpMY.

Uepes Tpex KoJel NOCTOSTHHO MpoxoauT AteKTpodotons! (E - GpoToHs!). Ycroi-
YUBOCTh IIPOTOHA OOYCIIOBJIMBAETCSA TEM, YTO 4Yepe3 BHYTPEHHEE KOJbLO CKOJIBKO
9JIEKTPO(OTOHOB BXOJAT, CTOJBKO )K€ BHIXOAAT. DOTOHBI B KOJNBLAX W BOKPYT HHUX
JIBIKYTCSI CO CKOPOCTBIO CBeTa B Bakyyme (C = 3% 10° m/c). DoToHsI HMeroT Maccy

hv

rac h — mocrosinHas HJ'IaHKa, vV —4acToTa, COOTBETCTBYIOIIAA pa3JIMYHbIM (l)OTOHaM

c
V=—, (11)

A
rme A — OOBIYHO Ha3BaHHAS MJHMHOW BOJNHBI, (PAKTHYECKH TuaMmerp (OTOoHA.

(4, =2r,). ®OTOH, 0OBIMHO HA3BAHHbIH KBAHTOM JIEKTPOMATHAUTHOH BOJHBI, ABIISI-

ercs yactuiie, umeroniei maccy (10), KoTopyro MOXHO mepenucaTh ¢ yueroMm (11) B
BUJIE

m, =—. (12)

CornacHao (12) uem MeHble pazmep GoroHa, TeM OOIbILE €ro Macca.

O0pazoBanue GpoToHa oObsICHsIETCS ypaBHeHUsAME MakcBesuia. Bens nepBast na-
pa ypaBHeHui MakcBeruia o0bsicHseT oOpa3oBanue (JOTOHA, a HE JIEKTPOMArHUTHOM
BonHbl. Hanpumep,

- oB
rotE =—— 13
P (13)

MOKa3bIBae€T TO, YTO M3MEHSIONIeeCs MAarHUTHOE IIOJIe BBI3BIBAET BHXPH (POTOD)
ANEKTPUUYECKOTrO Mo (a He BONHY). A dopmyia,

OF

MOKa3bIBAET TO, YTO M3MEHEHHE DIICKTPHYECKOTO IO BBI3BIBACT BHUXPH (POTOP)
MarHATHOIO ToJs. 3HaK “-“ B (hopmyre (13) ykaspIBaer Ha TO, 4TO, YOBIBAET MArHHUT-
HBIA BUXPb U BO3HHUKAET BUXPH dnekTprdeckoro momst. CormacHo (1) u (2) m3Beprae-
MO€ 3JIEKTPUUYECKOE MOJIe YMEHBINASCh TIEPEXOAUT TOTHOCTHIO B BUXPh MarHUTHOT'O
TI0JIS, @ 3aTeM BHXPh MAarHUTHOTO MO, yObIBas, 00pa3yeT BUXPH IJIEKTPUUECKOTrO
TOJISL, TIePEX OISl IIOJHOCTHIO B Hero (puc. 1).
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Puc. 1

Takum obpazom 3a omun nepuon (7) TpeBpalieHns 3JIEKTPUIECKOro BUXPs 00-
paTHO B JIEKTPUUECKHUI BUXPh dYepe3 MEPEXOI0B B MAarHUTHBIE BUXPH, COCTOSHHE
BUXPS CTAaHOBHUTCA McXoAHbIM 1pu t = T kak npu t = 0. Taxkoit nepuon (7) momydaer-
s XapaKTepHBIM AT KKI0ro (JOTOHA U BO3HHKAET COOTBETCTBYIONIAs €My YacTOTa
NIPEBPALLEHUI

v = (15).
Orcrona cienyeT, 4To B IPOCTPAHCTBE PACIPOCTPAHAIOTCS TONBKO (POTOHBI U HE CY-
LIECTBYIOT AJIEKTPOMarHUTHBIE BOJIHEL, a Takxke 3(QUp, GU3MIECKUi BaKyyM U IpyTHe
HAIONHEHUA MpocTpaHcTBa. DOTOHBI MMEIOT pa3IMYHbIe MAcChl, NEPHOIbI PEBpa-
[ICHUS, YaCTOTHl NPEBPALICHUs, pa3Mepbl, SHEPTUH U JIpyrHe XapaKTepPUCTHKHU, a
CKOPOCTB JIBIDKEHHs, paBHa C = 3x10% m/c. MOTOHBI GBIBAIOT CaMble PasHbIE, HAUM-
Has ¢ ()OTOHOB PENMKTOBOIO M3JIYUEHUs, PaJHo M3Iy4eHHs, HHPPAKPACHOTO U3ITY-
YeHHS, CBETOBOTO H3JIYYCHHS, YIAbTPA(HOIETOBOrO H3ITy4EHHS, PEHTT€HOBCKOTO
W3ITy4eHHs, TaMMa H3ITydeHus. Bee 9T M3mydeHus He 4TO MHOE, KaK HOTOK (oTo-
HOB, a HE 3JIGKTPOMArHUTHBIE BOMHBI. TakuM 00pa3oM HaMH OIPOBEPracTcs BOJIHO-
Bas mpupoxaa JroOkX m3mydeHuidt B [lpupome. DnekTpudeckoe moje HaMH Oyner
Ha3BaHO IIOTOKOM 3JIEKTPO(OTOHOE, MarHUTHOE IOJIe —TIOTOKOM MAarHUTHBIX (OTO-
HOB, a TPaBUTALIMOHHOE I10JIe —[TOTOKOM TPaBUTOHOB. Bce OHM MMEIOT OIHY U TY Ke
NPUPOLY M MPEACTABIIAIOT COOOM IpaBHTOHOB. EMMHCTBO 371€KTpOPOTOHA M MarHH-
To(hOTOHA TOKa3aHO NpH oOpa3oBaHMM (OTOHA HAa pHC. 1, KOrga 3IEKTPHIECKUI
BHXPb ITOJTHOCTHIO MPEBPAIIACTCS B MATHUTHBIN 1 HA000POT.

Bce wactuip! cocrost n3 horonoB. Kak HaMu BbIIIE MMOKAa3aHO, IIPOTOH COCTOHT
13 TaMMa PEHTT€HOBCKHUX M JPYTHX (POTOHOB. DIIEKTPOH TOXKE COCTOUT M3 (POTOHOB
raMMma-peHTreHOBCKnX, Y®, cBeroBbix, MK-(hoTOHOB. DIIEKTPOH Takke COCTOMT U3
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3-X CIOeB Kak M MPOTOH, HO BpallleHHue KONl IPOTHBOIMOIOKHO BPAIICHUSIM CIOCB
MPOTOHA, MMOATOMY 3apsIbl IPOTUBOMOJIOKHOTO 3HAKA.

X ciou BpamarwTes o CKOPOCThIO JABMXEHUS HOTOHOB. TO, 4TO OHH COCTOST
13 (POTOHOB JIOKA3BIBACTCSI TEM YTO MPU CTONKHOBEHHHU 3JIEKTPOHA C TO3HTPOHOM
OMpeIeNICHHOM SHEPT U BO3HUKAIOT TaMMa-(hoToHbl. Korja u3 nmpoToHa U 3JIeKTpoHa
obpasyercs aTOM BOJOpPO/Ia, aTOM CTAaHOBUTCS HEHTPAJBbHBIM, T.K. IPOTOH U3BEpracT

. P . P,
anekrpodoronos | divE, = L anekTpoH ux mormomfaer | divE, =--%
& &
0 0
DJIeKTpUYECKHe 3apsabl OAUHAKOBBI, HO TPOTHBOIONOXKHBL. Popmyna (7) mjist dJieK-
TPOHA UMEET BHU]I

e
47”92'Ee =T (16).
€
U3 (7) u (16) momy4umum, 4TO OOIINH MOTOK 3IEKTPOPOTOHOB JISI aTOMa BOIOPO/IA
paBeH HyYJIIO U [IOITOMY aTOM BOJIOPOAA HEHTpasieH

Arr? - E, +47r? .E, =0, (17)

T.€. aTOM BOZAOPOJa HE M3Bepraer 31eKTpodoToHoB. Tak OyneT I BceX HEWTpaib-
HBIX 9aCTHL, KOTOPBIE COCTOAT U3 ABYX CJIOEB IIPOTUBOIONIOKHOIO 3HAKA 3apsija.

3Hak 3apsja OIpeesieTCs HalpaBICHUEM BPAIICHHs MACChl YaCTUIBI B OHY U
JpYTyI0 CTOpPOHY. BpalleHne mMacchl MPOTOHA NMPOTHBOIOIOKHO HAIIPABICHHUIO Bpa-
LIEHHUS MacChl 3JIEKTPOHA, TIO3TOMY UX 3aps/bl IPOTUBOIOI0KHBL. Macchkl MPOTOHA U
9JIEKTPOHA BPAIIAIOTCSA CO CKOPOCTBIO (POTOHOB, OITOMY OHM YCTOHYMBEL OnuHa-
KOBBI U UX CITUHBI U PaBHBI

1

mp-C-r, :Eh’ (19)
1

me~c-re:5h. (20).

U3 stux popmyn (19) u (20) MOKHO HAHTH OTHOLICHUE PAIUYCOB MPOTOHA M IICK-
TpoHa

% _ Mo @1).

ry M
Kak u3BecTHO oTHOLICHHE My/M, = 1836.15 cienoBatensHO, paanyc dIEKTPOHA B
1836,15 pa3 GompIie pamgmyca MpOTOHA. A, €CIM HAUTH PaguyCchl IEKTPOHA U MPO-

toHa u3 (19) u (20), To momy4aercs
r, =1.9x10°m, r, =1.05x10 ",

a orHomeHHe [Ip/fe~ 1810, cnemoBaTenbHO KIACCHYECKHH pagUyc 3IEKTPOHA
(re ~ 2.8x107*° M/c) HeBepHO >7eKTPOH 10 pammycy B 1810 pa3 Gomblie mpoToHA H
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Korja oOpasyeTcsi aTOM BOJIOpOJia MPOTOH HAaXOAWTCS BHYTPH KOJEI| AJIEKTPOHA U
CKOJIbKO M3BEPraeT MPOTOH 3JEKTPOHOB, CTOJBKO XK€ 3JIEKTPO(OTOHOB IIOTIIOIIAET
9JIEKTPOH, B PE3yJbTaTe aTOM BOJOPOJa HEHTpalieH.

Urak, ¢yHnamentanpHOl dactuied B Ilpupoxne siBisercs (OTOH pasiudHON
Macchl, MUHIMaJIbHas Macca KOTOPOI'0 COOTBETCTBYET Macce (DOTOHOB PEIMKTOBOTO
U3ITyYCHUS, a MaKCUMaJIbHast — TaMMma (oToHOB. M3 (pOTOHOB 00pa30BaHbI 3JICKTPOH,
IIPOTOH W Jpyrue dJIeMEeHTapHbIe YacTHIbl. Eciay yacTunma Bpamaercs BOKpYr coo-
CTBEHHOMN OCH CO CKOPOCTBIO JBIKeHHs hoToHOB (C = 3x10° M/c), To wacTuia Gymer
CTaOMIIBHOM.

DJIeKTPUYECKHI 3apsii — 9TO U3BEPrarolinii 13 cedst 3JeKTPOPOTOHOB CI'YCTOK
BpalaromMxcs Mo KoJibly (POTOHOB. A ()OTOHBI MMEIOT OAWHAKOBYIO NPUPOIY U
MIPE/ICTABISIOT COOOM T'PaBUTOHOB, T.€. YACTHIl IPaBUTALUH. Y PAaBHEHHIO (OTOHA
MOXKHO MOJYYUTh U3 TIepBOii mapsl ypaBHeHnit MakcBemia (13) u (14), npupaBHuBas

rotE =rotB, (21)

TaK Kak B (DOTOHE DIIEKTPUYECKUIl BHXPH MOJHOCTHIO MPEBpAIIACTCs B MAarHUTHBIH
Buxpb. Torna u3 (13), (14) u (21) monyuwurcs.

oty —+—=0, (22)
oth a ot

U 9TO eCThb ypaBHeHue cyuiectBoBanusi orona. B cucreme emunui; CI'C [3] oHo
Oyler 3arcaHo TakK

9F __oH (23)

rae H — HanpshKeHHOCTh MarHUTHOT'O TIOJIS.

Bce ¢dusnueckue monst MpeacTaBisOT cO00i MOTOK ()OTOHOB — TPABUTOHOB B
€BKIIMJIOBOM MNPOCTpaHCTBE. MokeT o0pa3oBaThCsl TONBKO MEXaHWYeCKas BOJIHA B
cpene, a 3JeKTPOMArHUTHOH BOJHEI HET. Bee BOTHOBBIE POLIECCHI VIS BCEX U3ITyde-
HUH MOXXHO OOBSICHUTH C ITOMOIIBIO 3TOH (POTOHHON TEOpHUH U3IydeHHH 4To OymeT
CIeTaHO HaMH B Oyaymmx paboTax.
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Ha caiite http://www.philosophy-of-cosmology.ox.ac.uk/cosmos.html npen-
CTaBJICHO COBPEMCHHOC ITOHUMAHUE 3BOJIIOITUN Bcenennoii.

Yennusamu Oxedopackoro n Kem6pumpxekoro yHuBepenteros B Bennkobpura-
unn, yameepenteroB B CIIA: Memsckoro, Komymbus, Hero-Mopkckoro, Rutgers u
Kanudopuuiickoro ynusepcurera B Canra-Kpys, a Taxke Gnaronapst puHaHCHpOBa-
nuo ®onnma /xona Temmnrtona, B 2009 roay Obiia co3iaHa HeOOINbINAsl TPYINa
YUYEHBIX U1 MOCTPOEHUSI COBPEMEHHOW Monenu 3Bomtouuu Bceenennoil. Pesynbra-
TOM COTpPYAHHYECTBA (PU3UKOB, MAaTEMAaTHKOB U (PHUIIOCO(OB, C LENbIO BBISIBICHUS U
H3y4eHHS OCHOBOIOJATAIOIIUX BOIPOCOB B KOCMOJIOTHH, B paMKax (HIOCO(DUH
KOCMOJIOTHH, SIBUJIACh MPEICTABICHHAs Ha KAPTUHKE MOJIEIb YBOMIONNN BeeneHHo,
pacKkphIBaroIIas COBPEMEHHOE MOHMMaHNWE OCHOBHBIX 3TaroB (OPMHUPOBAHMS U pas-
BUTHS Haulel BeeneHHoi.
http://www.philosophy-of-cosmology.ox.ac.uk/people.html

OtMeuas HOCTIKEHUS NPENIIECTBEHHUKOB, a TaK K€ aKKyMYJIHUPYOIIUE YCHUIINA
BBINIICHA3BAHHON Trpymmel  ydensix: J. Barbour, J. Barrow, H.Brown wu p.
(http://mww.philosophy-of-cosmology.ox.ac.uk/people.html), xodercst OTMETHTS,
YTO B MPEACTABICHHONW MOJAEIH HE YYMTHIBAIOTCS /1BA BAXKHBIX KOCMHYECKHX SBIIE-
HUS: BIUSHUE XU3HU (KUBOW MaTepuu B TepMmuHONorun B. Bepranckoro) u pazyma
(pazymHoii matepun B TepmuHonorun O. bazamyka) Ha pacmmpenne Beemennoit. C
2000 roma O. Basanyk (O. Bazaluk) pa3pabaTbiBaeT KOCMOIOTHYECKYIO MOJIEIH

! Bazanyx Onez Anexcandposuu. TmapubIii pegaxTop xypHana "®urocodus u Kocmomorns'.
Jokrop ¢unocopckux Hayk, npodeccop. Email: bazaluk@ukr.net.
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«OBOJIOIMOHUPYIOIIAS] MATEPHUS», B KOTOPOI ITOKa3aHa 3HAYMMOCTD BITUSHHS KHBOH
Y pa3yMHOW MaTEepPHH Ha 3TaIbl pa3BepThHIBAHUS BCeneHHO, a Takke Ha YCKOPEHHE
pacupenus Beenennoit (accelerating expansion of the Universe) [1; 2; 3; 4; 5].

Kax cnemyer u3 HammMx HCCIeOBaHMH B pa3BEpTHIBAIOIIEWCS MaTepUalbHOU
(IMCKpeTHO-KOHTHHYAIIFHOH) CTpyKType BcenmeHHoW (cucTemMe KOCHOW Martepui),
CIyCTsl MPUOIM3UTENBHO 3 MIIpA. JieT mocie Big-Bang, Ha oTaenbHBIX MaTepualib-
HBIX OOBEKTaX C OMpPEICICHHBIMEI (PU3MICCKUMHU XapaKTePUCTHKAMH, CTaau (HOopMHu-
POBaTHCS CIIOXKHBIE MOJIEKYIIIpHBIE CTPYKTYphl. A. Omapun (A. Oparin), a B mocien-
crBun Jx. Xonaeiin (John Haldane) skcriepumenTanbHO T0Ka3al BOSMOXKHOCTh MX
MOSIBJICHHS B TICPBUYHBIX (PU3UKO-XMMHYCCKHX YCIOBHSIX 3eMin (mpuMmepHo 4-3,5
MJIpJ. JIET TOMY Ha3aj) U Ha3BaJIM KOOIEPBATHBIMHU KaIUIAMHU. B Hacrosiiee Bpems
KOAIlepPBaTHYIO TCOPUIO pa3BHBACT MEXIyHAPOIHOE HAYYHOE OOIIECTBO IO M3yde-
HUIO Bo3HUKHOBeHUs xu3HU (International Society for the Study of the Origin of
Life) [8http://issol.org/]. B aTom HampaBienun 3HauuMbl uccnenoBanus C. Musepa
(Stanley Miller) u I'. FOpu (Harold Urey) (sxcnepument Mwusiepa-lOpu - Miller-
Urey experiment); C. ®okca (Sidney W. Fox) o mukpochepax (microspheres), koro-
pble ceifuac Ha3pIBaOT MpotobronTamu (protobionts) u npyrue.

Bechk 3TOT IuiacT mccieqoBaHUN yKa3bIBaeT Ha 3aKOHOMEPHBIH XapakTep MOsB-
JICHUSI CTPYKTYP JKU3HH ()KUBOW MaTepuu) B ONpPENeNICHHbIX (HU3MYECKHX YCIOBHUSIX
OTZEJIBHOI0 KocMHYecKoro oobekTa. [Ipuuem peub HAET He TOIBKO O IUIaHeTe 3eMJIst
— 3aKOHOMEPHOE BO3HHMKHOBEHHUE HMBBIX OPraHU3MOB (OT MPOCTEHIIINX TPOTOKIETOK
JI0 COBPEMEHHbBIX) BO3MOXKHO Ha JIFOOOM APYroM MaTepualibHOM O0BEKTE C COOTBET-
CTBYIOIUMH (U3UKO-XUMUYECKUMHU XapakrepucTikaMu. [1o nanHbiM oOo3peBatens
BBC JIx. ITanmepa obiee unciao "miaHer-aBOMHUKOB" 3eMiu B ["aJaKTHKE MOXKET
COCTaBUTH 0K0j10 17 Mumnapaos [7].

B navane XX cronerus B. Bepuazackuii (Vladimir Vernadsky) na orpoMuoM nc-
CIIe0BATENILCKOM MaTepuaie co3aan yuaerue o ouochepe (biosphere). Eme B 1926 r.
B kaure «bruocdepa» («The Biosphere») Ha ocHOBE reoIOrHYeCcKUX, OMOTOrHYECKUX
1 OMOXMMUYECKHUX MCCIEIOBAHHMI TOTO Iepuoia BpeMeHu B. BepHaackuii momnsITa-
Csl PacKpBITh COJIEPIKAHUE KU3HU — )KHUBOr'O BelllecTBa. B MOCIENyONmX CBOUX UC-
ciaepgoBanusax B.BepHaackuii pa3BHI OCHOBHBIC ITOJIOKCHHS YUEHHS O Oumocdepe,
OTHMM W3 KOTODBIX SIBIISIETCS TOHSATHE «JIaBICHHUE JKU3HM», KOTOPOE JOCTHIaeTCs
pasmHokenueM [6]. 3HauntensHo nosxke (B 1979 r.), Ha OCHOBE HOBOI'O MCCIIENOBA-
TENLCKOro Marepuana ydenue B. BepHanackoro o Guocdepe Haiuio cBoe mpoIomke-
uue B 'unorese I'en (Gaia hypothesis) Jx. JlaBmoka (James Lovelock).

B Hacrosmee BpemMst coOpaH 3HAYMTEIBHBIA MaTepral UCCIEAOBAHUN TTO3BOISI-
IOUIMI YTBEPXKIATh, YTO CHCTEMA XXMBOM MaTepuy 3eMJIM HE TOJBKO 3aKOHOMEPHO
(hopMupyeTCcs M pa3BUBAETCS M3 KOCHON (HEOPraHUIeCKOM) MaTepHH, He TOIBKO OKa-
3bIBACT 3HAYUTEIHHOE BIMSHHE HA SHEPTETHICCKUI M BEIECTBEHHBI OOMEH B Mac-
mrTabax OTENBHOT0 KOCMHUYECKOTO O00BEKTa, HO M MPEACTaBIsIeT COOOU OmpeneneH-
HYI0O KOCMHYECKYIO0 CHITY, BIUSIONIYIO Ha (u3ndeckre xapakrepucTuku CorHedHOH
cucremsl [5]. B momenn «DBONOIMOHMPYIOIIAS MaTepHs» TPEANoNaraercs, 4To
npuUMepHoO 5-6 mutpa. cryetst Big-Bang, cOBOKYITHBIN TOTEHINAT CHCTEM KHBOW Ma-
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TEpUH OTJENBHBIX KOCMHUECKHX OOBEKTOB BceneHHOI BbINIEN Ha ypOBEHb €IWHOMN
(MHTErprpOBAaHHOM) KOCMHUYECKOH CHIIBI, KOTOpas 3a CUET JIOMOTHUTEIBHBIX SHEpre-
THUYECKHUX 3HAYEHHH CTasla YCKOpATH pacunpeHne BeenenHou.

Ho eme Gonpimii sHEpreTHYecKuii MOTEHIHAN OKa3aJcsl 3aKIF0UYEHHBIM B pas-
BEPTHIBAHUU TPETHET'O COCTOSHUS MAaTEpUH — pa3yMHOI MaTepuu. Y UCTOKOB MOHH-
MaHus 3toro Bompoca crosutn J. Jlapya (Edouard Le Roy), I1.Teitsap ne Ulapaen
(Teilhard de Chardin) u B. Bepuanckuii (VIadimir Vernadsky), co3napuine ydaeHue o
Hoocepe (noosphere). O. Bazanyk (O. Bazaluk) B cBoux uccremoBaHusax Mmokasain
JIOITYCTUMOCTB MepeXo/ia CUCTEMbI )KUBON MaTepuH Yepe3 Iepexo Hoe OnopasyMHoOe
cocTosiHME B pasymMHy0 Matepuio [5]. Ha ocHoBe mocTmkeHuii B HeHpoOHayKax U
ncuxonorun O. Bazanyk mpocieann OCHOBHBIE ATallbl TpaHC(HOPMALUK KIETOYHBIX
CTPYKTYp B HEHpOHBI, HEHPOHOB B HEHPOHHBIE CUCTEMBI, C MOCIEIYIOIIUM pa3Bep-
ThIBAHHEM HEHPOHHBIX CHCTEM B HEHpPOHHBIH aHCaMOJb IMOJCO3HAHUS (HECKOJIBKO
MJTH. JICT Ha3ai), a IOTOM Co3HaHus (mpuMepHo S50 ThIC. JieT Ha3an). ViMeHHO mocie-
JIOBaTeNbHbBIN Nepexo]] HEHPOHHOrO aHcaMOJIsl TTOJICO3HAHUS B CO3HAHUE, POPMHPO-
BaHME BBICOKOPA3BHUTOMN ICUXUKH, BBUIMIOCH B CO3MAATEIHLHYIO CO3HATEIBHYIO Jes-
TENLHOCTh uenioBedecTBa. [locnenyroiiee HenpepbIBHOE 3aKOHOMEPHOE pa3BEePThIBA-
HHE HEHPOHHOrO aHcamOls CO3HAaHWS, C BO3MOXHBIM MEPEXOJOM Ha Oojee Kade-
CTBEHHBI YpOBEHb HEHPO(U3IUOIOrHUECKON OpraHU3aluM, 00ECIeUunBaET MEPEXO/
pa3yMHOI MaTepUHU U3 IJIAHETAPHONW B KOCMUYECKYIO CHITY.

CornacHO TeopeTHdecKol Monenu «OBOMIOLHOHUPYIOIAsi MaTepHs» Halpas-
JICHHasl ¥ TI0CIIEeJ0BATEIbHAs BOMIOLUS HEHMPOHHBIX aHcaMOlel roloBHOTO MO3ra
YeJIoBeKa (BBICOKOPA3BUTOM MCUXHMKH) BEAET K HENPEPHIBHOMY PAa3BUTHIO CHCTEMBI
pasyMHOH MaTepUH Ha BCEX KOCMHYECKHX 00BEKTaX ¢ COOTBETCTBYIOIIMMH (PU3UKO-
XMMHYECKHUMH M OMOXMMHYECKHMH XapakTepucTHkamu. Kak cremyer n3 mozmenu,
npumMepHo 8-9 mipa. jer mocie Big-Bang coBOKyNHBIN MIAHETAPHBIN TOTEHIIHAT
pa3yMHON MaTepuu UHTETPUPYETCs U IIepepacTaeT B MOIIHYI0 KOCMUUYECKYIO CHITY B
ere OOJbIIEH CTeleHn YCKOPSIIOIIYIO paciupenue BeeneHHou.

Takum oOpasoM, mpencraBieHHas Ha caiite  http://www.philosophy-of-
cosmology.ox.ac.uk/index.html mozmens sBomronmonupyromeit BeeneHHOM pacKpsI-
BaeT OCOOCHHOCTH Pa3BEPTHIBAHUS TONBKO KOCHOM MaTepuu (B TepMHHOIOrMU B.
Bepnanckoro). OHa He YYMTHIBAE€T 3HAYMTENBHOTO BIMSHHUS CO CTOPOHBI CHCTEM
JKUBOH M Pa3yMHOM MaTepwu, KOTOPHIE B MIEPHOJ, COOTBETCTBEHHO, 5-6 MIIPA. JIeT
8-9 mupa. Jer Hazaja (C MHTEPBAJIOM MPUMEPHO B 3 MIIPJ. JIET) BBIILUIH Ha YpPOBEHb
KOCMHUYECKHX CHJI M II0 HACTOAIIEE BpPEeMs, IO HAPACTAOLICH, OKa3bIBAIOT MPSIMOE
BJIMSIHUE Ha pa3BUTHUE Halleil BceneHHol, B TOM YUCIIE U HA YCKOPEHUE paCIIUpEHUs
Bcenennoii. C Hameld TOYKH 3peHHs, AT pACCMOTPEHHSI OCHOBHBIX 3TaIlOB pa3Bep-
ThIBaHMA Hameil BeenenHoil Gonee mpuemiieMa MoIens « DBONIONAOHUPYIOMIAs Ma-
TepHs», YIIPOIIEHHAs cCXeMa KOTOpo# mpeicraniena urke (puc. 1) [4].
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Puc. 1. CxemarnuHOe M300paxeHUe I0CIIE0BAaTEIbHOIO Pa3BEPTHIBAHNS H3BECTHBIX
COBPEMEHHON HayKe COCTOSIHUM MaTepUH B XOJI€ SBONIOIMN Halei BeeneHHol.
[Mudpamu 0603HaYEHBI IPOCTPAHCTBO-BpeMsL: 1| — KOCHOH MaTepuu; 2 — XUBOH
MaTepuu; 3 — pa3yMHOH MaTepuH.
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SKCHEPUMEHTBI I10 OBHAPYKXEHHUIO CHJIOBOI'O
B3AVMMOJIEMCTBHS HENOJABUAKHBIX JTEKTPUYECKNAX
3APANOB C HOCTOAHHBIMU MATHUTAMM U TEJIAMMU U3
HEMAI'HUTHBIX MATEPUAJIOB

© benosepoe B.A.', Jlynapes B.B.2, Xapumonoe B.U 32014

Pe3ynbrarel MpoBENEHHBIX AKCIIEPUMEHTOB IIOKa3alld, YTO CYIIECTBYET CHIIOBOE
B3aUMOJICIICTBHUE HEMOJBMYKHBIX JEKTPUUECKUX 3apsJIOB C TIOCTOSSHHBIMH MarHUTaMu U
TeJlaMU U3 HEeMarHUTHBIX MarepuaiioB. [Ipu npoBeneHUH 3TUX SKCIIEPUMEHTOB NPUHU-
MaJIUCh MEpbI, WCKIIOYAIOIIME BIUSHHUE AJIEKTPOCTATHYECKUX CUJ. [ paBUTAIlMOHHBIE
CHJIBI U CUJIBI, BBI3bIBAEMbIE ABMKECHUEM JKUJIKOCTH BCIEACTBHE TEMIIEPATYPHBIX IPajiy-
€HTOB, TaKk)kKe€ HE MOTJIM BBI3BaTh OOHApY)KEHHbBIE B3aMMOICHCTBHS. ABTOpPHI IpeJuiara-
10T BapHaHT O0BSICHEHHUS HAaOMIOAaeMbIX B3aNMOICHCTBHIH.

Kniouegvle cnosa: NMOCTOSIHHBIA TOK, MarHUTHOE I10JI€, HEMOJBM)KHBIN 3JE€KTpHUYe-
CKUI1 3aps/1, IOCTOSHHBIN MarHuT, Teja U3 HEMarHUTHBIX MaTepHasioB

B KayecTBe HEMOABMKHBIX DIIEKTPHYECKHUX 3aPs/I0B UCIOIb30BAIHCH JIOKAIHHBIE
oOpa3zoBanust (MsATHAa) BOJHOTO pacTBOpa IepMaHraHaTa Kaius (MapraHIOBKH)
KMnO, mnomeiiaeMbie B CIIOH BOABI BHICOTOW 5-6 MM, HaJHUTOIl B MOJUCTUPOIOBYIO
KIOBETY C IUIOCKMM JHOM pasmepamu 247X184 mm, riayOuHOi 18 MM M TONIIMHOMA
JTHA 2MM.

Ha nHO KroBeThl ¢ Hapy’KHOM CTOPOHBI HAKJIEUBAJICS 3JIEKTPOCTATUUECKUM 3KpaH
n3 amomunueBoit ¢onbru tommuuHoi 0.02 MM. DKpaH NpH MPOBEICHUH JKCIEPH-
MEHTOB 3a3eMJISUICS.. DKCIEPUMEHTHI IIPOBOJIINCE CIIEIYIOLIMM 00pa3oM:

1. Ha miomazaxky, MpeacTaBIsIoNlyl0 coO00iH paMKy ¢ TpeMsI MUKPOMETPHUYECK U-
MH{ BHHTaMH (OT TEOAONHTA), TOKPHITYIO CTEKIOM TOJIIMHOW 3 MM, yCTaHaBJIHMBa-
JIUCh TIOOYEPEAHO CTEPKHEBOW LIMJIMHAPUYECKUI MAarHur, CIUIOIIHOM LMIMHAP U3
HemarHuTHOU ctanu Mapku 1 X18HOT win mpeaMeTs! u3 APYTUX MaTepUaNoB.

2. Ha pa3MereHHsIi Ha IUIOMIAKE PEAMET YCTaHABINBAIACH KIOBETA, THO KIO-
BETHI THIATEIHHO TOPU30HTHPOBAJIOCH IO YPOBHIO C 0a3oit 52 MM (0T ¢oToTeoqo-
JUTHOM cTaHImu). [Ipy HEBO3MOKHOCTH YCTAHOBHThH KIOBETY Ha IIpeAMET (HalpH-
Mep, Ha TOPU30HTAJIBHO JISKAIIMA Ha IUIONMIAJKE LMIMHIP) HCIONb30BAIUCh TOA-
CTaBKH U3 MIEHOILIACTA.

3. B xroBeTy HaiMBaJiCs CIOH OOBIYHOW BOIBI BBICOTOH 5-6 MM WM pacTBOp
KNO; ¢ konnenrpamueii 120 rpammoB KNOj3 Ha nutp Boabl. Temneparypa BoJbI U
pacTBOpa, HUINTHIX B HE MOKPHITYIO KPBIIIKOH KIOBETY, HUXKE TEMIIEpaTypsl B J1a00-
patopuu Ha 1.5-2°C 3a cuer ucnapeHus.

! Benosepoe Baoum Anamonvesuy. Kauanaar TeXHHUCCKHX HAYK.
2 JIynapeeé Bnaoumup Bacunveeuu. Kannuaar TeXHUIYECKUX HaYK.
s Xapumonoe Bacunuit Heanoeuu. Kanauaar TeXHHYECKUX HAYK.
OKIT «HuxHETarmIbCKUii MHCTHTYT MCTIBITaHuS MeTaiioBy. Email: belozerov@setitagila.ru

175



176 benoszepos B.A., Jlynapes B.B., Xapumonog B.U.

4. C nomoIpio NIpuia-TroOruKa B BOAY KIOBETHI OCTOPOXHO BBOJMIICS BOIHBIN
pactBop KMnO, Tak, uToOBl 00pa3oBanock OkparieHHoe MmsaTHO pactBopa KMnO,
nuamerpoM mopsiaka 20 mu. [IaTHO pacmonaraiaoch JTUOO HaJll YCTAHOBJICHHBIM 10T
JTHOM KIOBETHI TIPEIMETOM, JIHOO HECKONBKO COOKY OT HEro B 3aBUCHMOCTH OT BHA
JKCIIEPUMEHTA.

B tom ciyaae, eciin pactBop KMnO, BBoawics B Bofy, ISATHO BHaYaine o0pa3o-
BBIBaJIOCH Ha JHe KioBeThl. Ecimu pactBop KMnO, ¢ konuenrpamnmeii 0.5 rpaMMoB
KMnO, na sutp Boxs! BBoamica B pactBop KNOj ¢ konnenTpanuei 120 rpamMmmoB
KNO; Ha TuTp BOIBI, TO MATHO 00Pa30BBIBANIOCH HA MoBepXHOCTH pacTBopa KNOs,

5. IlpoBoauiIoCh BU3yasbHOE HAOIIOACHHE MEepeMEIeHNs U U3MEHEHHsT (hOpMBbI
TISITHA.

[lepen mpoBeneHHEM SKCIEPUMEHTOB H3y4ajoCh MOBEACHHE B AJIEKTPUUECKHX
TOJISAX JIOKAJIBHBIX 00pa3oBanui (msiTeH) pactBopa KMNnO, B ciioe BojbI BEICOTOI 5-6
MM, HaJIMUTON B KIOBETY C INIOCKUM JTHOM, YCTAHOBJICHHYIO TOPU30HTAIIBHO.

J1J1s1 3TOrO B KIOBETY YCTaHABJIMBAINCH BEPTHKAIBHO U MAPAUIENIbHO JIPYT APYTY
JBa 3JeKTposaa u3 Hepxaseromei cramu mapku 1 X18HI9T na paccrosnum 100 mm
JpYr OT JIpyra. DIEKTPObl MPEACTABISII COOOM MOIOCKH U3 HEPIKaBEIOIEH CTanu
mmHoM 140 MM, mupuHoit 14 mwm, tonumHOoN 0.5 MM. OaUH U3 JIEKTPOJOB MOJ-
KIIFOUJICSI K IOJIOKUTEIBHOMY IOJIOCY MCTOYHMKA MOCTOSHHOIO TOKa, APYro K
oTpHLaTeNnbHOMY Homocy. HampspkeHue Ha 3J€KTpomax MOXKHO OBbUIO yCTaHABIH-
Bath B npenenax ot 0 mo 150 BonsT. B xioBeTy HanmmBaiach 0OBIYHAS BOJOIIPOBOJI-
Hasl (B HallleM cilydae apTe3MaHCKas) BOoJa C TEMIEepaTypoil, paBHOI TemIeparype B
nadoparopuu (20-24°C), BbicoTa cJ10s BOJBI 5—6 MM, U C IOMOIIBIO HITPULA-TIOOUKA
B LEHTP MPOCTPAHCTBA MEXIY MIEKTpomamu BBoawica pactBop KMnO, B Takom
KOJIMYECTBE, YTOOBI 00pa30BasOCh MATHO AuamerpoM mopsiaka 15-20 mm. Konnen-
Tpalysi BBOAUMOI'O pacTBopa BapbupoBanachk oT 0.5 % 10 HaChIIIEHHOTO, TIPH 3TOM
He HaOJIIoJaIoCh MPUHIUITNAIBGHBIX PA3INYMi B MOBEACHHHU IIATHA B JAJIbHEHIIEM.
Ipu monaye Ha >nekTpoasl HampspkeHns 10 30 BonbT miaTHO mpHOOpeTano BHITAHY-
Ty10 GOpMy B HAPAaBJIICHHUH, NEPIICHAUKYISPHOM JIEKTPOIaM, TIPH 3TOM LIEHTP MAT-
Ha M CaMo IISITHO OCTaBAJINCh HETIOJBIKHBIMU.

[Ipn nanpHeHIIEM HOBBIIEHHH HAIMPSHKEHHS OT ISATHA OTIEISJICA pydeeK OKpa-
IIEHHOTO PacTBOpPA, ABWXKYIIMHICSA B CTOPOHY INOJOXKHUTEIHHOTO IEKTPOAa (ABHXKE-
HUE OKpPAIIEHHBIX HOHOB MnO,™, nMerormmx OTPULIATETHFHBIN STIEKTPUIECKUH 3apsn).

ITocTenenHo BCsl OKpacka ISITHA MEpexoauiia K MOJ0KHUTETLHOMY JJIEKTPOLy, a
IISITHO, OCTABAsICh HETIOJIBIKHBIM, MOCTENEHHO HMcue3ano. [IpudnHa Takoro mosese-
HUSI [SITHA COCTOUT B TOM, 4TO Mojekyasl KMnQ,, cocTosiiue n3 OECBETHBIX MO-
NOKHTETBHBIX HOHOB K*! 1 OKDAIIIEHHBIX B MaTMHOBbIH IIBET OTPHIATETHHBIX HOHOB
MnO,", pa3BopauHBarOTCS OTPHIATENHHBIM KOHIIOM K MOTOKHTETHHOMY 3IEKTPOLY,
a TIOJIOKUTEIBHBIM KOHIIOM K OTPHIIATEIbHOMY 3JIEKTPOLY, T.€. BEAYyT cels Kak
ANIEKTPUYECKHE IUIIONU B IOCTOSHHOM 3ektpudeckoM mone [1, C.303-305]. IIpu
TIOBBIIIICHNH HANPSDKEHUS Ha 3J1eKTpoax (B HameM ciydae Boie 30 Bombt) mpowuc-
xomut pazzenenne monekynst KMnO, Ha noust K™ 1 MnO,?, 3aTem HoHbI ABIDKYT-
s K 9IEKTPOJaM: HMEIOIIHe MATHHOBYIO OKPACKY OTpHIATenbHble HOHbI MnO,™
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JBIDKYTCS K ITOTIOXKUTENEHOMY SIEKTPOJY, 4 GECIBETHbIE TOTOKUTENbHbIE HOHbI K
— K OTPHULATEIEHOMY.

N3yuanock Takke TOBEACHHE JIOKAIBHBIX OOpa3oBaHH (TISITEH) pacTBOpa
KMnO, B HepaBHOMEPHOM OJJIEKTPHYECKOM II0JIe B CJIO€ BOABI BBICOTOH 5—6 MM,
HAJIUTOW B KIOBETY C IIOCKUM JJHOM, YCT@HOBJIEHHYIO TOpPH30HTaNIBHO s aToro B
KIOBETY YCTaHABJIMBAJICS KOJBIIEBOH JJIEKTPOJ U3 JICHTHI HEPKaBEIOIIEeH CTajIu Map-
ku 1X18HI9T mupunoii 14 mm, Tonmmuoit 0.5 MM, nuametp konbua 200 Mm.

B nenTp kosnbla moMermanics CTep)KHEBOH dIIEKTPO B BHJIE ITOJIOCKU M3 MaTepH-
aJia ToM Ke JICHTHI (T.€. U3 HeprKaBerolleld CTaJIn) IUPUHOI ropsaka 2 MM. B kioBeTy
HaJIMBAJICS CJIOM BOABI BBICOTOM 5—6 MM, W C TIOMOIIBIO IIMPUIA-TIOOMKA B LEHTP
MIPOMEXYTKa MEXKIY HEHTPAIbHBIM U KOJBIEBBIM 3JIEKTPOJIAMH BBOIMIICS PAacTBOP
KMnQO, Tak, 94TOOBI Ha JHE KIOBETHI 00pPa30BaJIOCh IATHO JAMAMETpoM mopsaka 20
MM. [Ipu mopave HampspKEHHsT Ha SJIEKTPOJbI IMSATHO BBHITATHBAIOCH, TPHOOpeTas
(¢bopMy TpyIIM, W JBUTANIOCH B CTOPOHY LIEHTPAJIBHOIO 3JIEKTPOJAa 3a0CTPEHHBIM
KOJIBLIOM, HE3aBHCHUMO OT TOI'0, KaKOW IOJIOC MCTOYHWKA TOKA ObUI MOJKIIOYEH K
HEHTPAILHOMY 3JIEKTPOY.

JIOCTUTHYB LIEHTPAJIBHOTO 3JEKTPO/Ia, OKPAILCHHBIH PacTBOP HAYMHAN JBUTATh-
Cs IO YIJIOM K II€PBOHAYAJIbHOMY HAIIPaBJICHUIO ABHKCHUS IISITHA B CTOPOHY KOJIb-
LIEBOT'0 JIEKTPOA.

Eciu neHTpasbHbIA 371eKTpos ObLT MONKIIOUCH K TTOJIOKUTEIIBHOMY MOMIOCY HC-
TOYHHKA TOKA, TO HAa HEM BBLAENSIOCH HEKOTOPOE KOIMYECTBO JBYOKHUCH Maprasia
MnO, 4epHOro IHBeTa — pe3ylIbTaT HelTpanu3aiuy dacti noHos MnO, ™. OcraBuras-
¢st acth HOHOB MNO,™ 00pa3oBbIBajia OKPAILICHHBIN KPYT, HE KACAIOIIUICS KOJbIIE-
BOTO 3JIEKTpoAa (Tak KakK OH IOIKIIOYEH K OTPUIATEIBHOMY IOJIOCY MCTOYHHKA
TOKa, 1 HoHbl MNO,™, HMeolIHe OTpHIATENbHBIN 3apsil, OTTANKMBAINCH OT KONbIIe-
BOTO AJIEKTPOAA).

Ecnn neHTpanbHBIN 57eKTpo ] ObUI NOAKIIOUEH K OTPHLATSIIFHOMY TIOIIOCY HC-
TOYHHUKA TOKa, TO Ha HEM JIByOKHCh Mapranua MnO, He Bbinensinach, a HoHsl MNO,’
!, DBIKYyIIHECS OT IEHTPAIbHOrO JIEKTPONIA, 0OPA30BBIBATH KONBIO OKPALICHHOIO
pacTBOpa, IPUIIETAIONIETO K KOJIBLIEBOMY IIEKTpoAy. [Ipy 3TOM BOKpYT IIEHTpaIbHO-
TO 3JIEKTPOo/Ia 00Pa30BBIBAJICS HE OKPAILICHHBII KPYT.

Takum o6paszom, aBmwxenue msatHa pactBopa KMnO, k LieHTpaibHOMY 3J71€KTPO-
Jly HE 3aBHCETI0 OT TOT'0, K IMOJOXKUTEIbHOMY WM OTPHLATEILHOMY ITOJIOCY OH IO J-
KIIFOUEH, 3TO CBHJIETENBCTBYET O TOM, YTO ISITHO B HEPABHOMEPHOM 3JIEKTPHUECKOM
TIOJTE JIBIYKETCS Kak sekTprdeckuii qumods [ 1, C. 303-305].

[Ipu 1uttoce He MEHTPATBLHOM 3JIEKTPO/IE MATHO JIBMKETCS OTPHIATEIHHBIM KOH-
1IOM, a TP MUHYCE HAa IIEHTPAJIBHOM JIEKTPOAE ISITHO ABMKETCS MONOKUTEIBHBIM
KOHIIOM.

B nonb3y nonsipuszarmu nsteH pactBopa KMnO,4 roBopur u ToT Gakt, 4To eciu
00pa3oBaTh MATHO HAa HEOOJBIIOM PACCTOSIHUM OT CTEHKH KioBeTHl (30—40 mMm), TO
IISITHO JBUTAETCS K CTEHKE, pacTeKaeTcs Mo Hel, a 3areM depe3 10—15 MuHYT OT msiT-
Ha OTJIEJSIOTCS TIOTOKH OKPALIEHHOH >KMIKOCTH M JIBUTAIOTCS 10 TEPICHIUKYISPY
OT CTEHKH KIOBETEHI.
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DTO MPOUCXOMUT MO CIEAYIONMM IPUINHAM: BOJA, HAJIUTAs B KIOBETY, 3apsiKa-
eTcs TTOJIOXKUTEIBHO, a caMa KioBeTa — orpuriatenbHo [2, C.98-99]. IlarHo nBuraercs
K CTEHKE KIOBETHI ITOJIOXKUTEIBHBIM KOHI[OM, MOTOXHTEbHbIe HOHbI K™ mpursru-
BAIOTCS K CTEHKE, a OTpHIaTebHble HOHb MNO, ™ OTTaNKHBaIOTCS OT CTEHKH, 3apsi-
YKEHHOM OTPHULATENBHO.

Ecnmu B kxroBery Bmecto Boabl HanmuTh pactBop KNOj; ¢ koHumeHtpaumern 120
rpammoB KNO; Ha TUTp BOIBI M C ITOMOIIBIO HINPULIA-TIOOWKA BBECTH HEOOIBIOE
konuuectBo 0.5 % pactBopa KMnQO,, To Ha noBepxHocTH pactBopa KNO; 0Opasyer-
¢sl IATHO, cocTosiee u3 HoHoB MNO,™. DTo MATHO 3apsHKEHO OTPHLATENBHO H OT-
TAJIKUBAETCS OT CTEHKH KIOBETHI.

Bcé BbIle M3II0)KEHHOE ONPENENUIIo BBIOOP METOJMKH SKCHEPHUMEHTATBHOIO
00Hapy>KEHHsI CHJIOBOT'O B3aUMO/ICHCTBHSI MAarHUTOB U TEJ U3 HEMAarHUTHBIX MaTePH-
QJIOB C HEMOJBI)KHBIMH JJIEKTPHYECKUMHU 3apsiIaMH.

Ixcnepument Ne 1

1 — kroBera;

2 — CJ10M BOJIBI BEICOTOM 5—6 MM;

3 — DIIEKTPOCTATHYECKUI DKPaH;

4 — UUITMHIPUYECKU MArHUT WIN LHU-
JIMHAP U3 HEMAarHUTHOM CTally;

5 — HavanbHOE MOJIOKEHHE MATHA Pac-
tBopa KMnOQy;

6 — nmonoxeHwe TMATHA pacTBoOpa
KMnO, gepe3 10—15 munyr.

Puc.1. ®opma nsaren oxpamensoro pactsopa KMnO,4 npu nomMemenuu noj 1HoM
KIOBETbI LIIMHIPUYECKOr0 MarHUTa WK LIMJIMH]IpA U3 HEMAarHUTHOI HepiKaBelolen
cramu 1X18HIT.

[Tom AHO KIOBETHI YCTAHABIHMBAJICS MIIHHAPUICCKUN MATHUAT M3 BEICOKOKOAPITH-
TUBHOTO CIUIaBa, quamerp maraura 60 mm, muHa 70 mm. [TstHo pactBopa KMNQy,
TIOMEMIeHHOe cOOKY Ha paccTosHuH 50 MM OT IIeHTpa MarHuTa, gepes 10—15 muayT
MIePEMEIANOch K OCH MarHuTa, YBEIWYHMBAJIOCH B pa3Mepax, KakK MMOKa3aHO Ha PH-
CyHKe |, M OCTaBajoCh B TaKOM TIOJOKEHUH B TEUCHHE HECKONBKMX dacoB. Ilocte-
TIEHHO OT IIATHA OTAEJIUICS OKPAIICHHBI PAaCTBOP U PACXOJUIICS BO BCE CTOPOHEI OT
MECTa YCTAHOBKM MAarHWTA, MATHO MCYE3ali0, a BOAA B KIOBETE OKpaIlInBajach B Ma-
JIMHOBBIH IIBET.
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KonmenTparust pacteopa KMnO, mpu Takux sKCIEpUMEHTaX MOXET OBITh JTHO-
6as1, ot 0.5 % no HaceimenHoro. UeM OoJbllle KOHIEHTPALHS, TEM JIOJbIIE COXpaHs-
eTcsl IATHO HaJl MarHUTOM.

IxcnepuMeHT Ne 2

Ilon AHO KrOBETHl YCTaHABIMBAJCS LWIMHIAP U3 HEMarHUTHOM HepiKaBerollen
cranu Mapku 1X18HIT, nuamerp mununapa 60 MM, qmuHa 70 MM. IlonydeHsl Takue
K€ pe3ynbTaThl, KaK B IEPBOM IKCIIEPUMEHTE.

IxcnepuMenThbl NeNe 3 u 4

Bmecro Bozel B ktoBery HanmBascs pactBop KNO; ¢ koHnenTpanmeii 120 rpam-
MOB Ha yuTp. Hax meHtpom marHura B Bomy KioBeThl BBoamics 0.5 % pactBop
KMnOQO,. Yepe3 10—15 MUHYT MATHO pacTBOpa MPEBPAIaOCh B KOJIBIIO, OKPYXKaro-
Ijee MECTO YCTAHOBKHM MArHHTa, T. €. OTpUIaTenbHble HoHbl MNO, ™ oTTankuBaucs
oT MarHuTa. Tako# ke pe3yabTaT Moay4asics IpU YCTaHOBKE BMECTO MarHUTa M-
JIUHJIPA U3 HEMAaTrHUTHON Hep>KaBeIolel CTaju.

IOxcnepuMeHThl NeNe S u 6 (puc. 2)

4 2

N ='_/_/j-’_./ 1 — kroBera;
2 — CJIOM BOABI BBICOTOM 5-6MM B 3KC-
7 I i l r ¥ nepumente Ne 5 wunm cioit KNO; B
L/ | | \M akcriepuMenTe Ne 6;
f i 3 — BIeKTpoCTaTHUECKHil SKpaH;
4 — MUIMHIPUYECKU MarHUT U3 BBICO-
: - KOKOSPIIMTHBHOTO CIIJIaBa;

5 — mMIMHAP M3 HEMarHWTHOM CTalu
mapku 1 X18HIT;

: S o 6 — HavanbHOE TIOJNIOKEHHE IIATHA

N \_, HachkIeHHoro pacteopa KMnQOy;

7 — popma msaTHa pactBopa KMNnO,4 Han

MarauToM depe3 1015 MunyT;

8 — ¢opma mATHa Haj LMJIMHIPOM M3

5 HeMaruutHo# ctanu 1X18HIT;

9 — HavaibHOE IOJIOKEHUE IIATHA M3

0.5% pactBopa KMnQ, B 3kcniepumen-

Te Ne 6;

10 — monoXeHue MATHA B SKCIEPUMEH-

Te Ne 6 wepe3 10—15 munyT.

o 0,0,.‘0 .

Puc.2. Cxema npoBezeHust sxcnepr MeHToB Ne 5 u Ne 6: a) popma nsaTeH
okpaieHHoro pacreopa KMnO, B skcriepumente Ne 5; 6) dhopma msiTeH
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okparmreHHoro pactBopa KMnO, B sxciepumente Ne 6.

OTH 3KCIEPUMEHTHI IPOBOJIMINCE JJIsI TOTO, YTOOBI YCTAHOBHUTH Pa3HUILy B3aH-
MOJICHCTBHI HENOABIKHBIX 3aps/I0B C MATHUTOM M HEMATHUTHBIM IIAIAHIIPOM.

Ilox nHO KIOBETHI CUMMETPHUYHO OTHOCHTEIBHO LIEHTpPAa KIOBETHI YCTaHABIIMBA-
JIUCh LMIMHAPUYECKUN MarHuT ¥ LWWIHHAP U3 HEMAarHUTHOW CTalld C PacCTOSHHEM
Mexay ux ocsimu 100 mm.

B sxcnepumenTe Ne S B KIoBeTy HalMBajach BOJA, U LEHTP KIOBETHI BBOAMIICS
HacbimeHHbii pactBop KMNnO,4 Yepes 10-15 MuHyT Oonblnasi yacTh MSATHA IepeMe-
1agach K MarHuTy.

B sxcnepumente Ne 6 B kroBery HanuBaics pactBop KNOj ¢ koHueHTpanmei
120 rpaMMOB Ha JUTp, U B LeHTp KtoBeThl BBogwics 0.5 % pactBop KMnO,. Yepes
10-15 MuHYT ISITHO MEpEMENIaoch K IHHAPY U3 HEMarHUTHOM CTajIH.

W3 npoBeleHHBIX KCIEPHMMEHTOB MOMKHO €/1eJIaTh BBIBOA, YTO IOJIOMKH-
TeJIbHbIE dJIeKTPUYecKHe 3apsabl NPUTATUBAIOTCS K MATHUTAM U TeJlaM M3 He-
MarHUTHBIX MaTepuasioB (3kcnepuMeHTHI NeNe 1, 2, 5), a oTpruaTesibHbIE JIeK-
TpuYecKue 3apsibl - OTTAJKHBAIOTCHA OT HUX (AKcnepuMeHThI NeNe 3, 4, 6).

OOHapyXeHHOE CHIIOBOE B3aWMOJICHCTBHE HETOBIKHBIX JJIEKTPHYECKUX 3apsi-
JIOB C MarHUTaMH U TelIaM{ M3 HEMAarHUTHBIX MaTEpHaJIOB HE BBI3BAHO AJIEKTPOCTa-
TUYECKVMU U T'PaBUTALIMOHHBIMU CHJIAMM: OT 3JIEKTPOCTATUYECKUX B3aUMOIEHCTBUIL
3alMIIAeT 3a3€MJICHHBIN 3JIEKTPOCTATUYECKUH KpaH IOJ JHOM KIOBETHI, I'paBUTa-
LIMOHHBIM B3aMMOJCHCTBHEM HENb3d OOBACHUTH OTTAJKMBAHHE OTPHLATEIBHBIX
1oHoB MNO, ™" OT MarHUTOB U TeNl U3 HEMATHHTHBIX MATEPHAIIOB.

[Npennonoxxenue, yTo HaOIIOJAEMBIE SIBICHHS MOI'YT OBITh CBSI3aHBI C TOPH30H-
TaJIbHBIMH TIOTOKaMHU BOJIbI BCIIEJICTBUE HEKOTOPOH pa3HMIIBI TEMIIEPATyp, MPOBEPs-
JIOCh DKCIIEPUMEHTANIBHO (TeMIepaTypa BOABI B KIOBETE MOYKET OTIMYATHCS OT TeM-
IepaTypsl YCTaHABIMBAEMBIX IO THOM KIOBETHI NMPEIMETOB - MAarHUTa WM IMIHMH-
Jpa U3 HeMarHUTHOH cTanu Ha 1.5— 2°C BenencTBre OXJaKICHUS 3a CUET HCTIapeHuUs
BOJIBI C TIOBEPXHOCTH).

IIpn 3THX 3KCrIepMMEHTax MOBEPXHOCTH BOJBI B KIOBETE 3aKphIBaJIach Mpo3pad-
HOU TIOJTMCTUPOIIOBOM KPBIIIKOA TaK, YTOOBI CIIOH BOJIBI TOIIIMHOW 6 MM OKa3BIBAJICS
MEXIy THOM KIOBETHl M KPBIIIKOH, HMCKIIOYAONIEH MCIapeHne BOABL 3aKpbITas
KPBIIIKOW KIOBETA C BOAOHM BBIIEP)KMBAIAch B TEUCHHE HECKOJBKHX YacoB, YTOOBI
TeMIIepaTypa BOJBlI B KIOBETE CPAaBHSIACH C TEMIIEPATYpOil yCTaHABIMBAEMBIX IOX
KIOBETOH ITPeAMETOB (MarHuTa WM IWIMHIPA U3 HEMarHUTHOTO MaTepuana).

OmBITHI, TPOBEICHHBIE B 3aKPBITOH KIOBETE, NTOKA3aJIM, YTO HAOIIOAaeMbIe paHee
B 3kcniepuMenTax NeNe 1-6 siBIeHUS] HE MCUE3AIOT, T.€. TOPU3OHTAIBHbIEC TIOTOKH JIH-
00 He CYIIECTBYIOT, JINOO OKa3BIBAIOT MPEHEOpe)kMMO Majoe BiusHue. OmrcaHue
9THX HKCTIEPUMEHTOB 3aHsJI0 OBl MHOTO MECTA, YTO HE TI03BOJISIET 00BEM CTATHH.

OOHapyXeHHOE CHJIOBOE B3aMMOJICHCTBHE HE MOXET OBITh BBI3BAHO Mapamar-
HUTHBIMH CBOCTBaMH HOHOB MNOj ™, Tak Kak OHM OTTANKMBAIOTCS OT TeJI U3 HeMar-
HUTHBIX MaTepuanoB. Jlaxe eciu 6b1 HoHb MNO, ™ MMenn auaMarHUTHBIE CBOCTBA,
TO OHH TaKXe HE OTTAIKHBAINCH ObI OT HEMAarHUTHBIX MaTepUasioB. ABTOPHI CUHTA-
10T, YTO NPUYMHOHN HaOIIOJaeMBIX B3aWMOJICHCTBHUH SIBJISICTCS BpalleHne (IIMPKYIs-
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LIUsT) MAarHATHBIX TTOJIEH 3JIEMEHTAPHBIX YacTHII (3JIEKTPOHOB, IIPOTOHOB, HEUHTPOHOB)
BOKPYI' BEKTOPOB MX MarHUTHBIX MOMEHTOB.

INpuBonum 000CHOBaHME TOrO MpeAnoNokKeHUs. MarnutHoe nosie HaOmonaer-
sl TIPH IBMOKEHHUH JIEKTPUYECKOT0 3apsiia OTHOCUTEIBHO U3MEPUTENBHBIX TPHOOPOB
Ui u3MepeHuss MarautHoro noms [3, C.203 «Bcskuil ABHKYIIMICS 3apsa co3AaeT
BOKpYT' ce0sl MarHuTHoe 1ojie» |. PaccMoTpuM MarHUTHOE TIOJIE ABHKYIIET OCSI OTPH-
LATeNIBHOT O AIIEKTPUUECKOr0 3apsAza €1 CO CKOPOCThIO V, MHOTO MEHBIIEH CKOPOCTH
CBETa, XapaKTepPHOH I HOCUTENeH IeKTPUUECKOro TOKa B IPOBOAHUKAX. JTa CKO-
POCTB 3aBUCHUT OT IUIOTHOCTH TOKA B MPOBOJHUKE, U Ja)Ke PU OONBIINX IIOTHOCTSIX
TOKa 3Ta CKOPOCTh JI0CTaTOYHA Maja. Tax [Jis IOMyCTHMOMN Ul MEIHBIX IPOBOIHHU-
KOB MTOTHOCTH ToKa 10" A/M® CpeHsisi CKOPOCTb YIOPSIOYEHHOTO ABIKEHHS SIIeK-
TpoHOB paBHa 7.8x10* M/c [4, C.149]. [To3TOMy aBTOPbI CUMTAIOT, YTO JalbHeiilIce
paccMOTpEeHUe Ipolecca JBIKEHUS IEKTPUUECKOro 3apsia AOMYyCTUMO IIPOBOIUTh
0e3 yuera 3((eKTOB CHeUaTbHON TEOPHH OTHOCHTEILHOCTH.

Ha PHUCYHKE 3 npe€acTaBjiCHa 4YaCTb KapTHHbBI MAarHUTHOrO IIOJIA B ILUIOCKOCTHU
NEPIEHANKYISIPHON CKOPOCTHU JIBUKEHHSI OTPUIATENLHOTO JIEKTPHYECKOr0 3apsijia.

Puc.3. MarnurHoe nosne ABMKYIIETOCsl OTPUIIATEIFHOTO 3apsijia €; ¥ CHIIOBOE
BO3/ICHCTBHE HA HETIOABMKHBIN 3JIEKTPHUYECKUI 3aps/ €, MATHUTHOH COCTaBIISIOIIEH
cuisl Jlopenua F.

B mo60it Touke mim 001acTH IPOCTPAHCTBA HATIPABICHUIO U BEIMYMHE MArHUT-
HOT'O TIOJISt MOYKET OBITh IIOCTABIICH B COOTBETCTBHE BEKTOP HAIIPSHKCHHOCTH MarHUT-
HOTO TIOITs (Ha pUCYHKe 3 3T0 BekTop H).

B Mexnynaponnoit cucteme emumanil CU HampsykKeHHOCTh MAarHUTHOTO TIOJIS
BEIpaxkaercst (popMymnou:

__ 1 g|VR]
4z R® @)
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rae [VR] BekTopHOE NMpoM3BeAcHUE CKOPOCTH MepeMelieHus 3apsaa V u paanyca-
BekTopa R, mpoBemeHHOro W3 meHTpa 3apsna (B AaHHOM Cllydae 3TO PaBHOMEPHO
3apsbkeHHast cepa) B TOuKy, rae Beraucisiercst H [3, C.203].

OKpyXHOCTH Ha PUCYHKE 3 — 3TO JIMHHM, Ha KaXIOH M3 KOTOPBIX BEKTOP
HaINpPsDKEHHOCTH MAarHUTHOTO TIOJISE MMEET OAHY M Ty K€ BEJIHMYHMHY JUISl TaHHOHW JIH-
HUM W HampaBlIeH 0 KacaTelbHOW K OKpYXHOCTH. [loiHas kapTMHa MarHHTHOTO
TOJIST MOKET OBITH IMOJYYeHa IyTeM MOCTPOSHHs KOHIIEHTPUYECKHX OKpPY>KHOCTEH
IIpY U3MEHEeHUH yria o B npenenax ot 0 mo 180° n usmeHnenun paauyca-Bexropa R B
npenenax ot 0 1o co. Takum 0Opa3om, MBIKYIIMICS PaBHOMEPHO M MPSIMOIMHEHHO
ANIEKTPUUYECKUN 3apsill OKPYXEH MarHUTHBIM TIOJIEM CHMMETPUYHO OTHOCHUTEIBHO
HarnpasJieHus ABwkeHus. [Ipy qBIDKeHNH 3apsja €, MarHUTHOE ToJe MepeMeniaeTcs
BMECTE C HUM C TOH XK€ CKOPOCTBIO, T.€. BEKTOp H Tmepemeniaercs napauielibHO ca-
MoMy cebe co ckopocThio V, = V. DTo HACTOIBKO OYEBHIHO, YTO HE JIOJHKHO BBI3bI-
BaTh BO3PaKEHUH y UUTATEIICH.

[Tpu paBHOMEPHOM TPSMOIUHEHHOM JBWXKEHHH OECKOHEYHOW (MMeeTCs BBUAY
JIOCTaTOYHO JUIMHHOW) TOCJIEI0BATEIBHOCTH 3JCKTPHYECKUX 3apsiioB MarHUTHOE
THOJIe KaXK/IOTO 3apsija ABHKETCS C TOW JKe CKOPOCTBIO, uTo U 3apsi. [loaromy mar-
HHUTHOE T0JIe TAKOW IOCIIE0BATEILHOCTH JIBMXKYIMXCS 3JEKTPUUECKHX 3apsIoB
JOJKHO TAaKKe JBUraTbCsl BJONb HAIPaBICHHS IBWXKCHUS 3apsioB, B TOM e
HAIPaBJICHUH U C TOH ke CKOPOCTBIO.

ITO0 yTBep:KIeHHe NMPOTHBOPEYHT CYIIECTBYIOIEMY MpPeICTABJICHUIO O TOM,
YTO MATHUTHOE MoJI¢e MPSIMOT0 JUIMHHOTO MPOBOJHHUKA, 110 KOTOPOMY TedeT Mo-
CTOSTHHBIH 3JIEKTPUYECKHH TOK, HEMOABHKHO. JTO NpeACTaABJIeHHE OCHOBAHO HA
TOM, YTO HANPS’KEHHOCTb TAKOI'0 MOJIsI HMeeT CTAIMOHAPHOE pacnpeeieHne U
He N3MEeHsIeTcsl ¢ TeYeHHeM BPeMeHH.

MarHuTHOe ToJie y4acTKa NPOBOJHUKA C MOCTOSHHBIM JIEKTPHUECKUM TOKOM |
MIPEICTaBICHO HA PUCYHKE 4.

NS
[¢)

4 5 PRI

Puc.4. MarautHoe mosne ygyacTka npsMOro JIHHHOTO IPOBOJHUKA C TOKOM H
CUJIOBOE BO3JICHICTBHE HA HETIOBMKHBIN AIEKTPUUECKUH 3aps]] € MAarHUTHON
cocrapnsitomeit cust JIpenna F.
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OHo mpencTaBiseT cOO00H Psii KOAKCHATBHBIX IMUTHHAPHYCCKIX TTOBEPXHOCTEH,
AMEIOMUX CBOeH ochio och Toka [2, C.291]. EcTecTBeHHO, 3THUX INUTHHIAPHUYCCKIX
TIOBEPXHOCTEH OECKOHEYHOE MHOYKECTBO, U PACIONAraloTcs OHH Ha OECKOHEYHO Ma-
JIOM paccTOSTHUW JIPYT OT Apyra. MHBIMH ciioBaMu, 4epe3 J00YI0 TOYKY HMpOCTpaH-
CTBa MOXKET OBITh MPOBEICHA IMIMHAPUICCKAS MOBEPXHOCTh, HA KOTOPOH BEKTOPHI
H umMeroT omHy M Ty k€ BETMYUHY IO BCEH MOBEPXHOCTH W HANPABJICHBI IO Kaca-
TEJILHOM K MOBEPXHOCTH.

B Meraymnmueckux MpoBOJHUKAX 3apsiaMiu, 00pa3yoUIUMH TOK, SIBJISTFOTCS 3JIEK-
TPOHBI, WUMEIOLINE OTPULATENbHBIN 3JiekTpuueckuii 3apsn [4, C.148, 149]. 3a
HaIpaBJIeHUE 3JIEKTPUYECKOro TOKa B ()M3MKE MPUHSITO HAINpaBJEeHUE, MPOTHUBOIIO-
JIO)KHOE JIBIDKEHUIO DJIEKTPOHOB B MPOBOJIHHUKAX, T.€. HANPABIECHHUE OT MOJOXKUTENb-
HOT'O TOJI0CA UCTOYHHMKA TOKA K OTPHLATENBHOMY. JTO CBA3aHO C TEM, YTO HOCUTE-
JnaMu Toka 1o onbiToB TomMena u Ctroapra [3, C.353], npoBenennsix B 1916 rony,
CUUTAJIN MTOJIOKUTECIIbHBIC 3apsaabl. HOSTOMy, HaIlpaBJICHUE ABUKXECHHUA DJICKTPOHOB U
HUX MAarHUTHBIX HOHCﬁ, Opr}KaIOLHI/IX MeTaJ’lJ’[I/I‘ICCKI/Iﬁ MpOBOJIHUK, II0 KOTOpOMy
TEUeT IMOCTOSHHBIN 3HeKTpH‘IeCKI/Iﬁ TOK, MPOTUBOIIOJIOXKHO l'IpI/IHSITOMy HampasBJie-
HHIO DJIEKTPHYECKOTO TOKA.

HamnpaBiieHre MarHUTHOTO IOJISI CBSI3aHO C HANpaBJICHUEM TOKa MPaBUIIOM OY-
paBYHKa: €CIM MOCTYyMaTeIbHOE JBIKEHHE Tella OypaBUMKa O3HAdaeT HalpaBICHHE
TOKa B IPOBOJIE, TO HAINPABJICHUE BpAlleHUs] Py4YKH OypaBuuKa OyIeT COOTBETCTBO-
BaTh HANpPABICHUIO JMHUN HAMPSKCHHOCTH MArHUTHOTO MOJS (CHIJIOBBIX JIMHHIA)

(puc.5).

S 5
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Puc.5. TlpaBmio OypaBunka
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3a HanpaBJICHUE MArHUTHOT'O ITOJISI IPUHATO HAIIPABJICHUE OT CEBEPHOIO MMOJIFOCAa
Mar"HuTa K KKHOMY, T. €. CHATACTCA, YTO MAarHUTHBIC CHUJIOBBIC JIMHUU BBIXOOAT W3
CEBEPHOI'O IMOJIF0OCa MarHura.

HpaBI/IJ'IOM 6ypaB‘II/IKa MOXHO IOJB30BATbCA TAKIKC I ONPCACIICHUA HalpaB-
JICHUA TOKa IO HAIIPpaBJICHUIO €ro MArHUTHBIX CHUJIOBBIX nuaui. Ecin BBUHUMBATH
6ypaB‘{I/IK IO HaIIpaBJICHUIO MarHUTHOM CHJIOBOM JIMHHH (J'II/IHI/II/I HaMPs’)KEHHOCTU
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MarHUTHOTO nost H), To HampaBJIeHHe MOBOPOTa PYYKU YKaXKET HANPABJICHHE TOKA B
KOHTYp€, OXBaTBIBAIOIEM 3Ty CHIOBYIO JIMHHIO.

Hapsiay ¢ npaBuiiom OypaBuiKa 4acToO MONB3YIOTCS TAKXKe CIACAYIOLIUM IPaBHU-
JIOM: €CJIM CMOTPETh MO HAIMPABICHUIO TOKA, TO MATHUTHBIC CHJIOBBIC JIMHUH OYIyT
HAIPABJICHBI B CTOPOHY JBM)KCHHUS CTPEIKH YaCOB.

Bexkropsl H (prc.4) nepemernarorcs mapauieibHO cCaMUM cebe Co CKOPOCThio V,,,
PaBHOI CKOPOCTH TEPEMEIICHHUSI SJTEKTPHICSCKUX 3apsAI0B, 00pa3yrolux ToK. B mau-
HOM CITy4ae 3TO OTPHIATENbHBIC 3apsiabl (3JIEKTPOHBI). B COOTBETCTBUH ¢ MPUHIIH-
MOM OTHOCHTEIHFHOCTH MOKHO CUHTATh, YTO MOMEIICHHBI B MarHUTHOE MOJIE MpPO-
BOJIHHKA, TI0 KOTOPOMY TEYET AIICKTPUUECKUI TOK, OTPHUIIATENbHBIA dIEKTPHYCSCKHUIt
3apsj e (puc.4), HEMOABIKHBIN OTHOCHTENLHO TIPOBOAHKUKA, U CaM MPOBOJHUK JIBH-
KYTCSI CO CKOPOCTBIO —V, OTHOCHTEIBHO 3JEKTPHUUCCKHX 3apsioB, OOpa3yrOIIHX
3NIEKTPUYECKUH TOK, © MATHUTHOT'O MOJISt 3TOTO TOKA.

MO)KHO BCTPETHThH BO3PAYKEHUE, YTO MATHUTHOE T10JI€ HE MOKET OBITh CHCTEMOM
OTCYeTa, TaK KaK «HE CYIIECTBYET APYroro crnocoba onpeaeanTb 3Ty CKOPOCTh (CKO-
POCTHb ABWXECHHUA MArHUTHOI'O ITOJIA OTHOCUTCIBHO JJICKTPUYECKOI'O 3ap$[£[a) Kak,
CllenaB «3apyOKi» Ha JIMHHUSIX OIS, CIICTUTh 32 CKOPOCTHIO MEPEMEIICHHS ITHX «3a-
pyoox» [5].

B ydeOHukax u snmreparype no (u3MKe OOBIYHO PACCMATPUBAIOT JIBHXKEHHE
JIEKTPUYECKOr0 3apsifa OTHOCHTEIBHO MOCTOSHHOTO HEMOABMIKHOIO MAarHHTHOI'O
TOJIsI, XOTSI BIOJIHE TIPABOMEPHO PacCMaTpPUBATh ABIKCHUE [OCTOSIHHOIO MarHUTHO-
IO TIOJIsS OTHOCHUTEIBHO HEMOABIKHOIO AIEKTPHIECKOr0 3apsia.

K Tomy ke HeT HeOOXOAMMOCTU CYUTATH MOCTOSIHHOE MArHUTHOE I0JIE CHUCTe-
MOI#i OTCYEeTa, TaK KaK TaKOe IIOJIC BCET/Ia CBS3aHO C ABMKCHHEM JICKTPHICCKHX 3a-
PSIIOB, KOTOPbIE MOXKHO CYMTATH CHCTEMOM OTCYETa, T.C. CBSI3aTh C HUMH CHCTEMY
KOOpP/IMHAT, HEMOABIDKHYIO OTHOCHTEIBHO THX 3aps/IOB.

TakuM 00pa3oM, C y4ETOM CKa3aHHOIO MOYKHO CUHTATh, YTO HICKTPUUCCKHUI 3a-
psia € (puc.3) OBHKETCS B HEHNOABIKHOM MArHHTHOM IIOJIE TIPOBOAHHKA CO CKOPO-
cTei0 —V,, U Ha Hero feiictByer cuia JlopeHua (TOYHEE ¢€ MAarHHTHAsE COCTABILIO-
mwast) F [4, C. 171].

F=e[-V,B], )

rae B — MHIyKOMs MarHUTHOTO MOJS, B KOTOPOM DIIEKTPUYECKUH 3apsy] IBIKETCS.
3T0 BEKTOp, ONPEACIIEMbIN 110 CHIIOBOMY BO3ICHCTBHIO MarHUTHOTO IIOJIS HA JIBU-
xymmiics 3apsan [6, C.152]. Hanpasnenne Bekropa B B n3oTporHo# cpeae coBmagaer
¢ BeKTOopoM H.

B=uuH,

TZIe Yo — MarHUTHas MOCTOSIHHAsI (MarHUTHas POHHUIIAEMOCTh BaKyyMma), B CHCTEMeE
CU 1 = 47107 OM-¢/M ; i — OTHOCHTE/IbHAS MATHHTHAS TIPOHHMIIAEMOCTh CPEJIbI,
OKpYXarollei MPOBOJHHUK C 3JEKTPUYECKHM TOKOM, Ui Bakyyma B cucreme CU
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1 =1, nns Bozayxa x = 1.0000031 (u — Oe3pa3mMepHas BenW4MHA, A = ﬁ, T/ Ua —
Ho
a0coMIOTHAsE MarHUTHAsI IPOHULIAEMOCTh CPEIbI).

Ha HemomBrKHBIN 3apsij, pacloiOKCHHBIA B JIFOOOW TOYKE MPOCTpPaHCTBa (3a
HCKITIOUYEHHEM 00beMa, 3aHMMAaeMOro JBWKYLIMMHUCS 3apsjamMH, o0pa3ylomuMu
JJIEKTPUYECKUH TOK B TIPOBOJHHUKE), JIEHCTBYET MArHUTHAsl COCTABIISIONIAS CHIIBI
JlopeHna, HampaBieHHas MO NEPHEHIUKYISIPY OT TPAeKTOPUHU JABWXKEHUS OTpHIla-
TENBHBIX 3apsfoB, 00pa3yloIINX 3JIEKTPUYECKUI TOK, €CIM HEMOABMKHBIA 3apsi
OTPHLIATENIBHBIN, ¥ K TPAEKTOPHH, €CJIU HEMOJBIKHBIN 3apsi/ MONOKUTEIbHBIN.

Ecnu nBrokercst mociieoBaTeNbHOCTh MOJOKUTENBHBIX 3apsioB, 00pa3yIoIuX
ANEKTPUYECKUHA TOK, TO Ha OTPUIATENIbHBIA HEMOABIDKHBIA 3MEKTPUUYECKUM 3apsij
MarHMTHas CoCTaBiIstoIIas cuibl JIopeHia AeiicTByeT B HaNpaBleHUH K TPAEKTOPUU
JIBIDKEHUsSI 3apsiIOB, 00pa3yroLIUX AIEKTPHYECKUH TOK, a Ha TOJIOKHUTENBHBIN Hero-
JBIDKHBIA DJIEKTPUUECKUI 3aps] MarHUTHas CoOCTaBiisitomiast cuibl JlopeHma paeii-
CTBYET B HAIIPaBJICHUU OT TPAEKTOPUH JIBMXKEHHUS 3apsIOB, 00Pa3yIONIKX JIeKTpUIe-
CKHI TOK.

HanpasJienne feiicTBUSI MATHUTHOI cocTaBJisiiomieil cuiibl JlopeHna He 3a-
BHCHUT OT HANPABJICHHUS] NPSMOJIHNHEHHOr0 PABHOMEPHOI0 JIBHKCHUS TOCJIE/10-
BaTeJbHOCTH 3JIEKTPHYECKHUX 3apsiioB, 00pa3yloIMX IeKTPHYECKHI TOK, TaK
KAK OJHOBPEMEHHO C M3MEHEHMEeM HANpPABJCeHHUsl [BUKCHHS W3MeHseTCs
HanpaBJieHHe MarHUTHOro moJsi (Bexkropa H).

OTO yTBEpKICHUE UMEET Ba)KHOE 3HAUCHUE [UIS AaIbHEHINEro U3I0KEeH!s U UH-
TepHpeTalyy pe3ylbTaToB 3KcrepuMeHToB. OHO, B TOM 4YHCIE, O3HAYaeT, YTo JBa
CKPYYEHHBIX IIPOBOJHMKA, MO KOTOPBIM TEUET 3JIEKTPUUECKHUN TOK B IIPOTUBOIIO-
JIOKHBIX HaNpaBiIeHUAX (OMGWUIAP), OKAa3bIBAIOT HA HEMOJBIDKHBIC HJICKTPHYECKHE
3apsi/ibl CUJIOBOE BO3JIEHCTBHE TAKOTO K€ HAIlpaBJICHHs, KaK U OJMHOYHBIN MIPOBOJ-
Huk. [Tpu 9TOM, XOTSI MarHUTHOE T0JIe Y Ou(MIsipa He OOHAPYKUBAETCS, OHO HUKY/IA
HE TPOMNAaJacT U CYLUIECTBYET B BUAE COBOKYIHOCTH NPOTHBOINOJIOKHO HAIpPaBJICH-
HBIX MAarHUTHBIX IIOJIEH, ABWXKYIIMXCS B TNPOTHBOINONOXHBIX HampaBieHHX. Ha
MarHUTHYIO CTPEIKY U MarHUTOMETPBI, NCTIOIb3YIOIINE IPHHIIMIT MarHUTHOH CTpe-
KM ¥ Jpyrue NpUHIOUIBI, TAaKHE MAarHUTHBIC MO HE JEHCTBYIOT. MIX MOXXHO OoOHa-
PYXHTh O JEHCTBHIO Ha HEMOJBIKHBIC 3JIEKTpHUECKUE 3apsiisl. Pazymeercs, Bce
3TO BEpPHO, €CIM BEPHO YTBEPI)KICHHE, YTO MAarHUTHOE IIOJIE€ JBIXKETCA BMECTE C
JBIDKYIIUMHUCS 3IEKTPUIECKIMH 3apSIaMHu.

Takum 00pa3oM, Ha HEMOIABMKHBIH OTPHIATENBHBIN JIEKTPUYECKHIi 3apsi/
€ AeiicTBYeT MarHUTHasl cocTaBJsiiomasi cuibl Jlopenna F B HanpapaeHuun ot
MPOBOIHMKA C MOCTOSTHHBIM TOKOM (pHC. 4), 2 HAa MOJIOKUTEJbHbIH HeNmoABHIK-
HBIH 3JIeKTpHYecKUii3aps/ - B HANPaBJIeHNUU K MPOBOJHUKY C MOCTOSHHBIM TO-
KOM.

OTO yTBEpXJIEHHE HE NMPOTHBOPEYHT CYHIECTBYIOMMM (H3NUECKUM 3aKOHAM,
€CJIM CUHTATh, YTO JBIDKEHHE 3JIEKTPUYECKOTrO 3apsiia OTHOCHTEIHHO MOCTOSTHHOT'O
MarHUTHOTO ITOJISI SKBUBAJICHTHO JIBM)KEHHIO TTOCTOSHHOTO MAarHUTHOTO IOJSI OTHO-
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CHTEJIBHO HEMOJBIYKHOTO JICKTPUIECKOT0 3apsiaa. B yueOHUKaxX mo (pu3HKe, HanpH-
Mmep [3, C.207; 6, C.203, 204; 7, C.212, 213], B pa3aenax «/[BmkeHue MPOBOTHUKOB
B MarHUTHOM M0JIe» (MMeeTcss BBHIY MOCTOSHHOE MarHUTHOE M0JIe) paccMaTpHBacT-
csl BO3HUKHOBEHHE CHITbl JIOpeHIia TONBKO TOr/a, KOraa 3apsi JBHKETCS B MArHHUT-
HOM mose. [Ipu 3TOM He paccMaTpUBACTCSI CUTYAIlHsi, KOTJIa MarHUTHOE IOJe JIBH-
KETCS OTHOCHUTEIBHO HEMOABIKHOIO 3apsia. Eciu cuutaTh, YTO IBIKCHHE DJICK-
TPUYECKOrO 3apsiia OTHOCHTEIBHO MOCTOSHHOTO MAarHUTHOTO TOJIsi SKBHBAJIECHTHO
JIBIYKEHUIO TIOCTOSHHOTO MAarHUTHOT'O TIOJISl OTHOCHTENIFHO HEMOIBIKHOI'O AJICKTPH-
YeCKOro 3apsjia, TO B 3TOM Cliydae Takke BO3HHKaeT cuia JlopeHia, AefcTByromast
Ha HEMOJBIKHBIN 3apsi. 3HAYUT MOKHO C/IENaTh BBIBOJ: MAarHUTHOE MOJIE MPOBOJI-
HHKa C TOKOM OKa3bIBAE€T CHIIOBOE BO3JCHCTBHE HA HEMOIBIKHBIC OTHOCHTEIBHO
MPOBOJIHUKA DJICKTPUUECKUE 3aPSIbL.

VYTBepK/CHHE O TOM, YTO MATHUTHOE MOJIE IEKTPHUESCKUX 3aPSI0B BIKETCS C
QJICKTPUYCCKUMU 3apsAaMu, pacClpoCTPAHACTCA Ha BCE MArHUTHBIC MOJIA: NPAMBIX
TOKOB, KPYI'OBBIX TOKOB, INOCTOSHHBIX MAarHuTOB, 3JIEMCHTAPHBIX YacCTHI, U3 KOTO-
PBIX COCTOSIT aTOMBI (IIPOTOHOB, HEUTPOHOB, ANMEKTPOHOB). IIPOTOHBI, AMEKTPOHHI,
HeﬁTpOHBI HUMCIOT CO6CTBCHHbIe MAarduTHbI€ MOMEHTBI, 1 TIOOTOMY MOTYT paccMaTt-
puBathcs Kak Kpyrosbie Toku [8, C.452; 9, C.21]. IIpu Bceit O4€BUAHOCTH U JIOTHY-
HOCTH 3TOTO YTBEPXKACHUS OHO HMPOTHBOPEUYHT CIOKUBLIMMCS NPEICTaBICHHUAM B
¢usuke. B mobom yueOHuKe GU3MKK U paboTax Mo TEOPUH JICKTPUYECTBA U MarHe-
THU3Ma YTBEPXKIAETCs, YTO MOCTOSHHOE MarHUTHOE Ioje (eIe ero Ha3bIBaloT «CTa-
LIMOHApHOE MarHUTHOE IOJIe» - 3TO M0JIe, XapaKTEPUCTUKH KOTOPOT0 HE H3MEHSIOTCS
C TEUYEHHEM BPEMEHH) HE OKa3bIBACT CHIOBOTO BO3EHCTBHS Ha HETIOJABI)KHBIC JJIEK-
Tpuueckue 3apsiasl, Hanpumep [4, C.171].

Taxum 00pa3oM, CUUTAETCS, YTO MarHUTHBIE MOJIS IPSIMOTO M KPYTOBOT'O IIOCTO-
SIHHBIX TOKOB, IIOCTOSHHBIX MarHUTOB, IPOTOHA, HEUTPOHA, 3JIEKTPOHA HETIOABMKHBI
U HE OKa3bIBAIOT CHJIOBOTI'O BO3JIEUCTBUS Ha HETIOABIIKHBIE SIEKTPHIECKHE 3apsiibl.

Jlaxke MarHuTHOE MOJIE CTEPXKHEBOTO MAarHHUTa, BPAIIAIOIIErocs C IOCTOSHHOMN
KPYTOBOH CKOPOCTBIO BOKPYI' OCH CHMMETPHH, MPOXOILICH depe3 Iorca CTepiK-
HEBOTr0 Maruura, cuntaercs HenoapmwxubiM [10, C.541], mosToMy ¢usuueckue Teo-
YU HE YYHUTHIBAIOT IBIKEHUS ITOCTOSIHHOTO MarHUTHOTO TIOJIS.

[MpuunHO# 3TOro0 320 TYXKISHUS ABIAETCS TO, YTO CKOPOCTh JABMIKEHHS TTOCTOSH-
HOTO MarHUTHOT'O IOJIsl He ObUIa BBEJCHA B ypaBHEHHMS, ONMHCHIBAIOIINE MarHUTHOE
ToJte.

VYder CKOpOCTH IBW)XEHHS MarHUTHOTO IOJNA B (PU3NUECKHUX TEOPHAX MOXKET
JIaTh HOBBIE 3HAHMS O CBOMCTBAX MaTEPHUABHOIO MHPA M MOXKET OKa3aThCs MOJIe3-
HBIM ]ISl HAYKU U TEXHUKH.

MarHuTHOe I1ojie KpyroBoro Toka (MarHHTHOTO JWIIONS) B IPOCTPAHCTBE MPea-
CTaBJICHO Ha PUCYHKE 6.
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Puc.6. MarauTHOe 11071€ KpyroBOro Toka | B mpocTpaHCTBe, U CHIIOBOE BO3/EHCTBHE
Ha HEMOJBIKHBIN OTpHLIATEIbHBIN AIEKTPUUECKU 3apsil € MarHUTHOU
cocrasisitonieit cuisl Jlopenna F.

Hampagienre u CKOpPOCTh ABWXKEHUsI 3Toro mons (Bektop V,) coBmamaer c
HaNpaBJICHUEM M CKOPOCTBIO ABMKEHMs 3JIEKTPUUECKUX 3apsiioB, COCTABIISIOLIMX
UIEKTPUUECKUI TOK. B MeTannnyeckux mpoBOAHUKAX - 9TO AJIEKTPOHBI, a TaK Kak 3a
HaIpaBJICHUE 3JIEKTPUYECKOr0 TOKAa MPHHSATO, KaK yKa3aHO BBIIIE, HAIIPABJIECHUE OT
IUIIOCA MCTOYHUKA K MMHYCY, T.€. HAIpaBJICHUE, NPOTHUBOIOJIOXKHOE IBIKCHUIO
9JIEKTPOHOB, TO MarHUTHOE I10JI€ MarHUTHOTO AMIONA OyIeT JBUIaThCs HaBCTpeuy
MIPUHATOMY HallpaBJICHUIO KPYrOBOT'O TOKA, 00pa3yroIEero MarHUTHbIA AUTIONb.

BceneactBue ABMXEHUS] MArHUTHOTO TIOJISI MATHUTHOTO JTUITOJIST HA TTOMEICHHBIN
B 9TO I0JIe HETIOJIBMIKHBIM OTPUIATENBHBINA 3JEKTPUUECKUIA 3apsiy € Oyaer neicTBo-
BaTh MarHUTHasl cocTaBistommas cuiel Jlopenna F, HanpaBieHHas OT IIEHTpa JUITONISL.

F=elV,H],

rae V, — CKOpOCTh ABIKEHHS MATHUTHOTO ITOJISl B TOUKE, T/I€ HAXOIUTCS DIICKTpUIe-
CKHI 3apsn €.

V, =wR,

T/Ie @ — YII0Bas CKOPOCTh JBMKEHUS dIIEKTPUICCKHUX 3apsIOB, 00Pa3yIOIIX KPYTo-
BOH TOK; R — paccrostHre 1o IepIieHANKYIIAPY OT IIEHTPa 3apsiia € 0 OCH KPYTOBOT'O
TOKa.

Cua, neiicTByromasi Ha HEOABIDKHBIN MOIOKUTEIBHEIN dIIEKTPUIECKHN 3apsi,
ITOMEMICHHBIN B Ty JK€ TOYKY, UMEET MPOTUBOIIONIOKHOE HampaBieHue. VckimoueHne
COCTaBIIIOT Cllydad, KOr/ia 3apsiibl HAXOISATCSl HA OCH JUIOJS, TI€ CKOPOCTh Mar-
HUTHOT'O MOJS paBHA HYJIO, U TIO3TOMY MarHuWTHasl COCTaBIsAOIIas cuibl JlopeHua
TaKKe paBHa HYJI0. [IpM M3MEHEHUU MECTOIONOKEHHSI HEMOABMIKHOTO JIEKTpHUY e-
CKOT'O 3apsifla OTHOCUTEIbHO MAarHUTHOIO AUIONS U3MEHSETCS] BEIMYMHA U HAlpaB-
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JIeHue JelcTBHs CHiIbl F B mpocTpaHCcTBe, HO HampaBiieHHne cilbl F 1o oTHOIIEHUIO K
LEHTPY AWMIONSA coxpaHsercs (T.e. MO0 K JWIIONIO JUISl TTOJIOKHUTEIBHBIX 3apsiioB,
00 OT JUITONS ISl OTPHLATENBHBIX 3apsiIOB). JTO CHpaBEeIUIMBO ISl AUTIONS, 00-
Pa30BaHHOTO KPYTOBBIM TOKOM OTPHILIATEIBHBIX 3apsIOB.

Ecny MarHWTHBIA AWMTIONG BBI3BaH KPYT'OBBIM TOKOM TOJIOKHTENBHBIX 3apsioB,
TO HampaBlieHHEe CWibl F M3MeHsieTcsl Ha MPOTHUBOIOIOKHOE, T.€. OTPUIIATENbHBIE
HETIOJIBYKHBIE 3apsi/ibl IPUTATHBAIOTCSA K TAKOMY IHITIONIO, & TIOJIOKUTENBHbIE - OT-
TAJKHUBAIOTCS.

MarHuTHbIE 1 HEMAarHUTHBIE BEIIECTBA COCTOSIT U3 MIPOTOHOB, HEUTPOHOB, JJIEK-
TPOHOB, UMEIOIMX MarHUTHbIE MOMEHTBI, T.€. 3TH 3JEMEHTapHbIE YACTHIILI UMEIOT
CBOIMCTBa MarHUTHBIX AWIONEH. B HEMarHUTHBIX BeleCTBaX MarHUTHBIC TIOJS JIUITO-
JIel B3aMMHO KOMIIEHCHPYIOT YT Jpyra (MIMeeTcsi BBUIY, YTO OHU TTOBOPaYHBAIOTCS
JpYyr K ApYry NPOTHUBONOJOKHBIMH MarHUTHBIMH TIOJIOCAMH, T.€. MarHUTHBIE MO-
MECHTbI Ka)K}IOﬁ mapbI ﬂHHOJ’Ieﬁ HUMCIOT IMTPOTUBOIIOJIOKHBIC HaHpaBHeHI/IH).

B cBsi3u ¢ Te€M, YTO HANpaBJIEHUE CUIOBOIO BO3/IEWCTBUS MAarHUTHBIX AMIOIEH
Ha HECMOABUKXHBIC DJICKTPUUYCCKHUE 3apsbl HC 3aBUCUT OT OpHUCHTAIIUU JII/IHOJ]eﬁ, HC-
MAar"HuTHBIC TCl1a 6y)1yT BOSﬂeﬁCTBOBaTb Ha HCMMOABUIXHBIC JJICKTPUYCCKHUE 3apsAabl -
OTPULATCIBHBIC HECTIOABUYKHBIC 3apsibl 6y}1yT OTTAJIKUBATHCsA, a4 IOJOXHUTCIIBHBIC -
MIPUTATUBAThCA K HEMAarHUTHBIM TelaM. Takue HalpaBlIeHUs! CHJIOBOTO BO3JCHCTBUSA
00YCJIOBJICHBI T€M, YTO MAarHUTHBIE CBOMCTBA BELIIECTBA, B OCHOBHOM, OIPEIEIISIOTCS
MarHUTHBIMH MOMEHTaMHU 3JICKTPOHOB, TaK KaK MAarHUTHbIA MOMEHT 3JIEKTpOHA
0oJIplIIe MATHUTHOTO MOMEHTA MPOTOHA NpuMepHo B 500 pa3, u 0oJblIe MArHUTHOTO
MOMeHTa Helitpona mpumMepHo B 1000 pas [8, C.452].

B BemiecTBax, U3 KOTOPBIX U3TOTABIMBAIOTCS ITOCTOSIHHBIE MAarHUTHL, YacTh Mar-
HUTHBIX MOMEHTOB OPHEHTHUPOBAaHA B OJJHOM HampaBiieHHH. [ kele3a 3Ta 4acThb
coctaBimsier 4%, Tak Kak Jaxe IpU MpPEeNeNbHOM 3HAUYeHHM HaMarHW4€HHOCTU
(HaMarHMYEHHOCTh HACBIICHUS) Ha KAXKABIH aTOM Kele3a MPUXOAUTCS MPUMEPHO 2
JIEKTPOHA, UMEIOIINX OAWHAKOBYIO OPUEHTAIMI0 MAarHUTHBIX MOMEHTOB, JAIOIINX
BKJIaJl B MATHUTHOE I10jI€ ocTostHHoro marauTa [1, C.389, 390].

ITo3TOMy MarHuThI MaJji0 OTJIMYAIOTCS OT TeJl W3 HEMarHUTHBIX MaTepHa-
JIOB, U 3TO OTJINYHeE YAAJI0Ch OOHAPYKMTh TOIBKO B IKCIIEPUMeEHTax 5 u 6.

Takum obOpazom, 1r000€ MaTepualbHOE TEJIO OKPY)KEHO MAarHUTHBIMH ITOJISIMH,
OpPHEHTHPOBAHHBIMH B pa3HbIX HAIPaBICHUAX W JBWKYIIUXCS BO BCTPEUHBIX
HanpaBleHUSX. TakWe MarHUTHBIE TONSI HE OOHAPYKHBAIOTCS CYIIECTBYIOIIMMU
mpubopamu. OIHIM U3 CIIOCOOOB MX OOHAPY)KEHUS SBISCTCS B3aUMOICHUCTBHE Mar-
HUTHBIX TOJIEH ¢ HEMOABIKHBIMH 3JIEKTPHUYECKIMU 3apPSIaMH.

JT0 moaTBepP:KIAEeTCHA pe3yJibTaTaMu IKcnepuMeHToB NeNe 1 u 2 (mputsKe-
HUe JUNOJbHBIX MoJekyad KMnO, monokuTeabHbIM KOHIOM K MArHMTaM H
TeJIaM U3 HEMATHUTHBIX MaTepHAI0B) u IKcnepuMeHTamu NeNe 3 u 4 (oTTanku-
BAHHE OTPHUATEILHBIX HOHOB MNO,™ 0T MATHHTOB M TeJl H3 HEMATHHTHBIX Ma-
TepHaJioB).
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BriBog

O6Hapy>KeH0 CHUIIOBOC B3aHMOZ[eI>iCTBPIe HCIOJABHIKHBIX JJICKTPHUUCCKUX 3aps10B
C NMOCTOAHHBIMHM MarHuTamMuv MW TEJIaMH W3 HEMArHuTHBIX MaTCpualioB, HpI/I‘II/IHOI\/’I
KOTOPOro sBJIACTCA HAJIWMYUC MArHUTHBIX MOMCHTOB Y DOJJICKTPOHOB, IPOTOHOB,
HeflTpOHOB, 13 KOTOPBIX COCTOAT MAardivThl U TCJIa U3 HEMAIrHUTHBIX MaTCpHaJiOB.
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EXPERIMENTS TO DETECT THE INTERACTION FORCE OF
IMMOVABLE ELECTRIC CHARGES WITH PERMANENT MAGNETS
AND BODIES OF NON-MAGNETIC MATERIALS

© Belozerov V.A,, luparev V.V., Kharitonov V.1.% 2014

The results of the conducted experiments showed that there is a force interaction of
immovable electric charges with permanent magnets and bodies of non-magnetic mate-
rials. In carrying out of these experiments, steps were taken to exclude the influence of
electrostatic forces. Gravitational forces and forces caused by movement of liquid due to
temperature gradients also could not cause the detected interactions. The authors give a
version of explanation of the observed interactions.

Keywords: constant current, magnetic field, fixed electric charge, permanent mag-
net, bodies of non-magnetic materials

Local spots of aqueous solution of potassium permanganate KMnQO, were used
as immovable electric charges, placed in a water layer of 5-6 mm in height, which
was poured into a polystyrene cuvette with a flat bottom with the size 247x184mm,
18 mm deep and with the bottom thickness of 2 mm. Electrostatic screen of alumi-
num foil with a thickness of 0.02 mm was glued to the bottom outside the cuvette.
The screen was grounded during the experiments. Experiments were carried out as
follows:

1. On a site, which represented a frame with three micrometer screws (from a
theodolite), covered with glass the thickness of which was 3 mm, a rod cylindrical
magnet, a solid cylinder made of nonmagnetic steel 1X18H9T or items made from
other materials were mounted in turn.

2. On the object placed on the site a cuvette was mounted, the bottom of the cu-
vette was made strictly horizontally leveled with a base of 52 mm (from a photothe-
odolite station). If it was impossible to place the cuvette on the object (e.g., cylinder
lying flat on the ground), we used stands made of the foam plastic.

3. The layer of Usual water was filled into a cuvette, its height being 5-6 mm (or
the solution of KNOj3). Concentration of the solution was 120 g KNO;3 per liter of
water. The temperature of water and of solution which were poured into a cuvette
was lower than the temperature in the laboratory by 1.5 - 2 ° C due to evaporation,
because the cuvette was not covered.

4. Aqueous solution of KMnO, was injected gently with the help of a syringe-
tube into the water of the cuvette so as to form a colored spot of the KMnO, solution
with a diameter of about 20mm. The spot was located either up the object installed
under the bottom of the cuvette, or a bit aside of it, depending on the experiment.

! Belozerov Vadim Anatolievich. The Federal State-Owned Unitary Enterprise «The Institute
of Nizhniy Tagil Testing Metal». Email: belozerov@setitagila.ru
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In case the solution of KMnO, was injected into the water, the spot initially
emerged at the bottom of the cuvette. If the KMnO, solution (concentration of 0.5
grams of KMnQ, per liter of water) was introduced into the KNO; solution with a
concentration of KNO; of 120 grams per liter of water, the spot emerged on the sur-
face of the KNOj solution.

5. A visual observation of the movement and change of the shape of the spot was
carried out.

Before the experiments the behavior in electric fields of the local structures
(spots) of the KMnO4 solution were studied in the water with its layer height of 5-6
mm, which poured into the cuvette with a flat bottom, mounted horizontally. For that
the two electrodes made of stainless steel 1X18H9T were mounted into the cuvette
vertically and in parallel to each other at a distance of 100 mm between them. The
electrodes consisted of stripes of stainless steel of the length of 140 mm, width of 14
mm, and thickness of 0.5 mm. One of the electrodes was connected to the positive
pole of a DC source, the other one - to the negative pole. The voltage of the elec-
trodes was set from 0 to 150 volts. The normal tap water (in our case - artesian) with
a temperature equal to the laboratory one (20-24 ° C) was filled into the cuvette; the
height of the water layer was 5-6 mm. The solution of KMnO4 in an amount suffi-
cient to form a spot with a diameter of 15 - 20 mm, was introduced in the center of
the space between the electrodes with he help of a syringe-tube. The concentration of
injected solution varied from 0.5% to a saturated one; no major differences were ob-
served in the behavior of the spot in the future. When a voltage of 30 volts was ap-
plied to the electrodes, the spot acquired an elongated shape in a direction perpendic-
ular to the electrodes, but the center of the spot and the spot itself remained immova-
ble.

With further increase in voltage, the streamlet of the colored solution separated
from the spot, moving toward the positive electrode (the movement of the colored
MnO, tions with a negative electrical charge).

Gradually, all the paint of the spot moved to the positive electrode, and the spot,
being immovable, slowly disappeared. The reason for such a behavior of the spot is
that the molecules of KMnO,, consisting of colorless positive K ** ions and of the
painted in the raspberry color negative MnO, ™ ions, are moving their negative end to
the positive electrode and positive end to the negative electrode, i.e. they behave as
electric dipoles in a constant electric field [1, p.p..303-305]. When the voltage be-
tween the electrodes (in our case - higher than 30 volts), the KMnO,4 molecules split
into the ions K*! and MnO,™, then the ions move to the electrodes: those of raspberry
color with negative MnO,™ ions move to the positive electrode and colorless positive
ions of K *! - to a negative one. We also studied the behavior of local structures
(spots) of the KMnQ, solution in an irregular electric field in the water with a layer
height of 5-6 mm, poured into a cuvette with a flat bottom, mounted horizontally. For
this ring electrode was mounted into a cuvette. Ring electrode was of stainless
1X18HIT steel with a width of 14 mm, thickness of 0.5 mm and diameter of 200
mm. Into the center of the ring, a rod electrode was placed in the form of stripes
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made of material of the same band (i.e. stainless steel) with a width of 2 mm. The
cuvette was filled with water the height of which was 5-6 mm. The solution of
KMnO, was injected with a syringe-tube into the center of the gap between the cen-
tral and ring electrodes, so that a spot of about 20 mm was formed at the bottom of
the cuvette. When voltage was applied to the electrodes, the spot got stretched out,
taking a from of a pear, and moved toward the central electrode heading there as a
sharpened ring, regardless of the fact which pole of the source of current was con-
nected to the central electrode. Upon reaching the central electrode, the colored solu-
tion began to move at an angle towards the initial direction of the spot motion toward
the ring electrode.

When the central electrode was connected to the positive pole of the source of
current, then some amount of manganese dioxide MnO, of a black color was dis-
charged - the result of neutralization of the MnO, ™ ions. The rest of the MnO, ™ ions
formed a colored circle, which was not touching the ring electrode (because it was
connected to a negative pole of the source of current, and MnO,ions, having a nega-
tive charge, repelled from the ring electrode). When the central electrode was con-
nected to the negative terminal of the source of current, manganese dioxide MnO,
was not discharged, and the ions MnO,™, moving from the central electrode, formed
a ring of colored solution adjacent to the ring electrode. In this case around the cen-
tral electrode no colored circle is formed.

Thus, the motion of the spot of the KMnO, solution to the central electrode did
not depend on whether it was connected either to a positive or to a negative pole; this
indicates that the spot in an electric field moves as the electric dipole [1, p. 303-305].

When the central electrode is positive, the spot moves heading forward with neg-
ative end, while if the central electrode is negative, the spot moves heading forward
with positive end.

The following is In favor of polarization of the spots of the KMnO, solution: the
fact that if a spot is made at small distance from a cuvette wall (30-40 mm), the spot
moves towards the wall, spreading on it, and then after 10-15 minutes colored threads
of fluid are separated from the spot and move in perpendicular to the cuvette wall.

This happens for several reasons: the water poured into the cuvette gets positive-
ly charged, but the cuvette itself is negative [2, p.98-99]. The spot moves towards the
cuvette wall heading with its positive end, positive K™ ions are attracted to the wall,
while negative MnO4™ ions are repelled from the wall which is negatively charged.

If into the cuvette cell, instead of water, the solution of KNO; is filled with a
concentration of 120 g KNOs per liter of water and a small amount of 0.5% solution
of KMnOy is injected with help of a syringe tube, then on the surface of the
KNO;solution a spot emerges, consisting of MnO,™ ions. This spot is negatively
charged and repelled from the cuvette wall.

The afore mentioned has determined the choice of methodology of experimental
detection of force interaction between the magnets and the bodies of non-magnetic
materials with fixed electric charges.
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Experiment number 1

1 2

v 1 — cuvette;
7 / J 1 ) .
o \JL 2 — layer of water with a height of 5-

. 6mm;

\ \v_ 3 — electrostatic shield;

s 4 — cylindrical magnet or cylinder of
non-magnetic steel;

_1 5 — the initial position of the spot of the

KMnOj, solution;

6 — position of the spot of the KMnO,

. — .1 solution after 10-15 minutes.

| _—

Figure 1. The form of the colored spots of the KMnO4 solution when the cylindrical
magnet or a cylinder of nonmagnetic stainless steel 1X18H9T
is under the cuvette bottom.

Cylindrical magnet made of highly coercive alloy was placed under the bottom
of the cuvette. The magnet had a diameter of 60 mm, length of 70 mm. The spot of
KMnO4solution, which was placed at the side from the center of the magnet at a dis-
tance of 50 mm, moved towards the axis of the magnet after 10-15 minutes, increas-
ing in size, as shown in Figure 1, and remained in that position for several hours.
Gradually, the coloured solution separated from the spot and dispersed in all the di-
rections from the place of magnet installation; the spot disappeared, and the water in
the cuvette acquired raspberry color.

The concentration of the KMnQ, solution in these experiments could be any -
from 0.5% to saturated. The greater the concentration, the longer the spot exists
above the magnet.

Experiment number 2

Under the bottom of the cell, a cylinder of nonmagnetic 1Kh18N9T stainless
steel, with a diameter 60 mm, and a length of 70 mm was mounted. The same results
were obtained as in the first experiment.

The experiments number 3 and number 4

Instead of water, a solution of KNO;3 was filled into a cuvette cell, having a con-
centration of 120 grams per liter. Above the center of the magnet, a 0.5% solution of
KMnQO,4 was injected in the water of the cuvette. After 10-15 minutes the spot of the
solution got converted into a ring, which was surrounding the place of the magnet
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installation, i.e. negative MnO, ™ ions were repelled from the magnet. The same result
was obtained by installing a cylinder made of nonmagnetic stainless steel instead of a
magnet.

Experiments number 5 and number 6 (Fig. 2)

These experiments were conducted to determine the difference in interaction be-
tween the immovable charges and a magnet and a nonmagnetic cylinder.

I 2
T //_ =— 1 —acuvette;
e = 2 — the layer of water of the height of 5-
a ’ l”~ 3 6mm in experiment Ne 5, or a layer of
i/ | | \M KNO; in experiment Ne 6;
J S 3 —electrostatic shield;
4 — cylindrical magnet made of highly
‘ = coercive alloy;

5 — cylinder of non-magnetic steel
1X18H9T;

6 — the initial position of the spot of the
saturated solution of KMnOy;

7 — the form of the spot of the solution of
KMnO, above the magnet after 10-15
minutes;

8 — form of the spot above the cylinder
made of non -magnetic steel 1X18H9T;

9 — the initial position of the spot from a
0,5% solution of KMnQ, in the experi-
ment Ne 6;

10 — position of spot in the experiment Ne
6 in 10-15 minutes.

Figure 2. Scheme of the experiments Ne5 and Ne6: a) the form of the spots of the
colored solution of KMnOy, in experiment Ne 5; b) the form of spots of the colored
KMnO;, solution in experiment Ne 6.

Under the bottom of the cuvette, symmetrically in regard of the center of the cu-
vette, a cylindrical magnet and a cylinder of non-magnetic steel were installed at a
distance of 100 mm between their axes.

In experiment number 5 water was filled into the cuvette, and in the center of
the cuvette saturated solution of KMnO4 was injected. After 10-15 minutes, most
part of the spot moved to a magnet.

In experiment number 6 a solution of KNO; was filled into the cuvette, with
concentration of 120 grams per liter, and in the center of the cuvette a 0.5% solution
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of KMnQ,4 was injected. After 10-15 minutes the spot moved towards the cylinder of
non-magnetic steel.

We can conclude from the experiments that positive electric charges are at-
tracted to the magnets and to the bodies of non-magnetic materials (experiments
Ne\e 1, 2, 5), and negative electrical charges - are repelled from them (experi-
ments NeNe 3, 4, 6).

The observed strong interaction of fixed electric charges and magnets with the
bodies of non-magnetic materials is not caused by electrostatic and gravitational
forces: the grounded electrostatic screen under the bottom of the cuvette protects
from the from electrostatic interactions; the repulsion of negative ions MnO,* from
the magnets and the body of nonmagnetic materials cannot be explained by the gravi-
tational interaction.

The assumption that the observed phenomena may be associated with the hori-
zontal flow of water due to a difference in temperature, was verified experimentally
(water temperature in the cuvette may differ from the temperature of the objects in-
stalled under the bottom of the cuvette — i.e. a magnet or non-magnetic steel cylinder
by 1.5 - 2 ° C, due to cooling by evaporation of water from the surface).

In these experiments, the water surface in the cuvette was covered polystyrene
transparent plate, so that the water layer 6 mm thick emerged between the bottom of
the cuvette and the lid, which excluded water evaporation. The cuvette with the water
covered by the plate was kept like this for several hours, to make the water tempera-
ture in the cuvette equal to the one of the objects under the cuvette temperature of
objects (a cylinder magnet or a cylinder of nonmagnetic material.)

Experiments conducted in the covered cuvette, showed that the phenomena ob-
served earlier in experiments NeNe 1-6 do not disappear, i.e. horizontal flows do not
exist or have negligible effect. The description of these experiments would have tak-
en a lot of space, which the volume of this scientific paper does not allow.

The observed strong interaction can not be caused by paramagnetic properties of
ions MnO,, because they are repelled from the bodies of non-magnetic materials.
Even if the ions MnO,™ had diamagnetic properties, they would have not been re-
pelled from nonmagnetic materials. The authors believe that the reason for the ob-
served interactions is rotation (circulation) of the magnetic fields of elementary parti-
cles (electrons, protons, and neutrons) around the vectors of their magnetic moments.

We can prove this assumption. The magnetic field can be observed during the
motion of electric charge in relation towards the equipment for measuring the mag-
netic field [3, p.203 "every moving charge creates a magnetic field around it."] Let us
consider the magnetic field of a moving negative charge e; with a velocity V, which
is much less than the speed of light, typical for the carriers of electric current in con-
ductors. This velocity depends on the density of current in a conductor, and even if
current densities are high, this velocity is fairly small. So, for the copper conductors
of the current density of 10" A / m?, the average admissible velocity of the regulated
motion of electrons is equal to 7,8 <10 m / s [4, p.149]. Therefore, the authors be-
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lieve that further consideration of the process of movement of electric charge is per-
missible to conduct without regard to the effects of special relativity.

Figure 3 shows a picture of magnetic field on the surface which is perpendicular
to the velocity of the negative electric charge

Figure 3. The magnetic field of a moving negative charge e; and the force impact of
the magnetic part Lorentz force F on the immovable electric charge e,.

The vector of magnetic field (shown in Figure 3 a vector of H) can be put in con-
formity with the direction and value of the magnetic field at any point or any region
in the space. In the International System of Units the tension of the magnetic field is
expressed by:

L _ 1 &Rl

47 R3 @)

where: [VR] is a vector product of a velocity of the charge V and the radius vector R,
drawn from the center of the charge (in this case it is a uniformly charged sphere) to
the point where H is calculated [3, p.203].

The circles in Figure 3 — are curves on each of which is the vector of the magnet-
ic field has the same value for one and the same curve and is directed at a tangent to
the circle. A complete picture of the magnetic field can be obtained by constructing
of the concentric circles when the angle o is ranging from 0 to 180 ° and when the
radius vector R is changing in the range from 0 to co. Thus, moving steadily and rec-
tilinearly, the electric charge is surrounded by magnetic field symmetrically in rela-
tion to the direction of motion. During the movement of the charge, the magnetic
field moves with the same speed, i.e. vector H is moving in parallel to itself with the
speed V; = V. It's so obvious that it should not raise any objections on the part of the
readers.

With a steady rectilinear motion of an infinite (i.e., a sufficiently long) sequence
of electrical charges, the magnetic field of each charge moves with the same velocity
as the charge itself. Therefore, the magnetic field of such a sequence of the moving
electric charges must also move in the direction of motion of the charges in the same
direction and at the same speed.



198 Belozerov V.A., luparev V.V., Kharitonov V.I.

This assertion contradicts the view that the magnetic field of direct long
conductor carrying a constant electric current is still. This view is based on a
presumption that the strength of this field has a permanent distribution and
does not change in the course of the time.

Magnetic field of a part of the conductor with constant electric current ‘I” is
shown in Figure 4.

S e

=

Figure 4. Magnetic field of a part of the straight long conductor with current and
power effect on the permanent electric charge — e of the magnetic component of the
Lorentz force F

It is comprised of a number of coaxial cylindrical surfaces having as its axis the
axis of the current [2, p.291]. It is obvious that the number of theses cylindrical sur-
faces is endless, and they are at infinitesimal distances from each other. In other
words, through any point of space a cylindrical surface can be drawn, on which the
vectors “H” have the same value along the surface and are directed as tangent in re-
spect to the surface.

In metallic conductors, the electrons with negative electric charge [4, p.148, 149]
are making the current. In physics, the direction opposite to the movement of elec-
trons in conductors, i.e., the direction from the positive pole of the current source to
the negative, is considered to be the direction of electric current. This is due to the
fact that before the experiments of Tolman and Stewart [3, p.353], conducted in
1916, positive charges were considered to be the carriers of the current.

Therefore, the direction of the movement of electrons and their magnetic fields
surrounding the metal conductor, carrying a constant electric current, is opposite to
the direction of the electric current.

The direction of the magnetic field is related to the direction of the current ac-
cording to the rule of corkscrew: if the forward motion of the corkscrew shows the
direction of the current in the wire, the direction of rotation of the corkscrew handle
will correspond to direction of the magnetic field (force lines) (Fig. 5).
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Direction from the north pole of a emagnet to the south pole has been taken as
the magnetic field direction, i.e. it is believed that the magnetic field lines come from
the north pole of a magnet.

The Corkscrew Rule can be used also to determine the direction of the current
flowing in the direction of its magnetic field lines. If a corkscrew is screwed in the
direction of the magnetic field lines (lines of the magnetic field H), the direction of
rotation of the handle will indicate the direction of the current in the circuit, which
covers this line of force.

i
g
C= =
!
=5
\\__,/ (\T__/
| !

Figure 5. Corkscrew Rule

The following rule is often used along with the corkscrew rule: if you look in the
direction of current, the magnetic lines of force will have the direction of the clock
hands.

Vectors H (Fig. 4) move in parallel to themselves at the speed of Vi, equal to the
speed of movement of electric charges, generating a current. In this case, these are
the negative charges (electrons). In accordance with the principle of relativity, we
can assume that both a negative electrical charge “e”, placed into a magnetic field of
a conductor, which carries electric current, (Figure 4), which is immovable in relation
to the conductor, and the conductor itself are moving with a velocity V; in relation to
the electrical charges, which form an electric current and magnetic field of this cur-
rent.

There can be an objection that the magnetic field cannot serve as a system of co-
ordinates, since "there is no other way to determine this speed (the speed of motion
of the magnetic field in relation to electric charge) but to make the "notches" on the
lines of the field, and to monitor the speed of movement of these "notches " [5].

The textbooks and literature in physics usually consider the motion of electric
charge in relation to the permanent magnetic field, although it is legitimate to consid-
er the motion of a static magnetic field in relation to the fixed electric charge.

Besides, there is no need to consider a constant magnetic field as a reference sys-
tem, since this field is always associated with the movement of electric charges,
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which can be considered as a reference system, i.e. to link the system of coordinates,
which will be immovable in respect to these charges, to them.

So, taking the above mentioned into consideration,, we may assume that the elec-
tric charge e (Fig. 3) moves in a static magnetic field of a conductor with a speed V
and a Lorentz force effecting on it (more precisely, its magnetic component) F [4, p.
171].

F=e[-V,B], )

where: B —is the induction of the magnetic field in which electric charge moves. This
is a vector, defined by the force of the magnetic field on a moving charge [6, p.152].
The direction of the vector B in an isotropic medium coincides with the vector H.

B = souH

where: o — is a magnetic constant (the magnetic permeability of vacuum) in Sl sys-
tem;

Ly = 47107 Q-s/m
u — relative permeability of the medium surrounding the conductor with electric cur-
rent to the vacuum in the Sl system x =1, for air 4 = 1.0000031 (« — dimensionless
quantity

#=&
Ho

where: yo - is the absolute magnetic permeability of the medium).

The fixed charge located at any point in space (with the exception of the volume
occupied by the moving charges that form an electric current in a conductor),is influ-
enced by the magnetic component of the Lorentz force directed perpendicular to the
trajectory of movement of negative charges, which form an electric current, if the
fixed charge is negative, and to the trajectory, if a fixed charge is positive.

If there is a moving sequence of positive charges, forming an electric current, in
that case the magnetic component of the Lorentz force acts in the direction of the
trajectory of the charge, forming an electric current, on the negative static electric
charge, but on the positive electric charge the fixed magnetic component of the Lo-
rentz force acts in the direction of the trajectory of the charges which generate elec-
tricity.

The direction of action of the magnetic component of the Lorentz force does
not depend on the direction of rectilinear uniform motion of a sequence of elec-
trical charges, generating an electric current, since the direction of the magnetic
field (the vector H) changes simultaneously with the change of direction of
movement.

This statement is important for further discussion and interpretation of experi-
mental results. It is, in particular, means that the two rolled conductors through which
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electric current flows in opposite directions (bifilar) have the force effect on fixed
electric charges of the same direction as a single conductor. In this case, although the
magnetic field of the bifilar is not detected, it does not disappear, and exists as as-
sembly of oppositely directed magnetic fields moving in opposite directions. Such
kind of magnetic fields do not effect on a magnetic needle and magnetometers which
use the principle of a needle and the other principles. They can be detected thoruhg
the action on the fixed electric charges. Of course, all this is true, if it is true to say
that the magnetic field moves with the moving electric charges.

Thus, the magnetic component of the Lorentz force F with a constant cur-
rent (Fig. 4) is effecting the fixed negative electric charge “e” in the direction
from the conductor, while on the positive electrical charge it is effecting in the
direction of the conductorwith constant current.

This statement does not contradict the existing laws of physics, if we assume that
the motion of electric charge in relation to the permanent magnetic field is equivalent
to the movement of the static magnetic field in relation to the fixed electric charge. In
textbooks on physics, for example [3, p.p.207, 6, S.203, 204, 7, S.212, 213], in the
sections "The movement of conductors in magnetic field" (i.e. in constant magnetic
field), the emergence of the Lorentz force is considered only when the charge moves
in the magnetic field. The situation when the magnetic field moves relative to the
fixed charge. If we assume that the motion of electric charge on the permanent mag-
netic field is equivalent to the movement of the static magnetic field relatively to the
fixed electric charge, then in this case the Lorentz force also emerges effecting on a
fixed charge. So we can conclude that the magnetic field of a conductor has a force
effect on the electric charges which are immovable in relation to the conductor.

The statement that the magnetic field of electric charges moves with electric
charges, applies to all the magnetic fields: direct currents, circular currents, perma-
nent magnets, the elementary particles that make up atoms (protons, neutrons, elec-
trons). Protons, electrons, neutrons have own magnetic momentums, and therefore
can be considered as circular currents [8, p.452, 9, p.21]. With all the evidence and
logic of this statement it is contrary to the existing ideas in physics. In any textbook
of physics and in any works on the theory of electricity and magnetism it is stated
that a static magnetic field (also known as “the stationary magnetic field" - a field
whose characteristics do not change over the time) does not have a force action on
the stationary electric charges, for example [4, p.171].

Thus, it is believed that the magnetic fields of direct and circular constant cur-
rents, of permanent magnets, of proton, neutron, and electron are immovable and do
not have the force effect on the immovable electric charges.

Even the magnetic field of a rod magnet rotating at a constant circular velocity
around the symmetry axis passing through the poles of a rod magnet, is considered to
be fixed [10, S.541], that is why Physics’ theories do not take into account the
movement of a constant magnetic field.

The reason for this confusion is that the speed of movement of a constant mag-
netic field has not been entered into the equations describing the magnetic field.
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The fact of taking into consideration of the speed of magnetic field in the theory
of Physics may generate new knowledge about the behavior of the material world
and could be of great use for science and technology.

The magnetic field of a circular current (magnetic dipole) in the space is shown
in Figure 6.

Figure 6. The magnetic field of a circular current | in space, and power impact on the
fixed negative electric charge e by a magnetic component of the Lorentz force F.

Direction and speed of this field (vector V,) coincides with the direction and
speed of movement of electric charges constituting the current. In metallic conduc-
tors - they are electrons. Because the direction from plus to minus source, i.e. the
direction opposite the movement of electrons is taken as direction of electric current,
as indicated above, the magnetic field of a magnetic dipole will move towards the
direction of a circular current, which forms a magnetic dipole.

Due to movement of the magnetic field, the magnetic component of the Lorentz
force F, directed from the center of the dipole will effect on a fixed negative electric
charge e, placed in this field.

F=elV,H],

where:V; - is a velocity of the magnetic field at the point where the electric charge
‘6e7, IS.

V, =wR

where: w - is the angular velocity of the electrical charges, forming a circular current;
R - is a perpendicular distance from the center of the charge “e” to the axis of a cir-
cular current.

The force acting on a stationary positive electric charge which is placed into the
same point has an opposite direction. The exceptions are the cases when the charges
are on a dipole axis, where the speed of the magnetic field is equal to zero, and,
therefore, the magnetic component of the Lorentz force is also equal to zero. If you
change the location of a fixed electric charge in relation to magnetic dipole, then the
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magnitude and the direction of force F in the space will also change, but the direction
of force F in relation to the center of dipole will be the same (i.e., either towards a
dipole - for positive charges, or from a dipole — for the negative charges). This is true
for a dipole formed by a circular current of negative charges.

If a magnetic dipole has emerged due to a circular current of positive charges,
then the direction of force F gets reverse, i.e., fixed negative charges are attracted to
such a dipole, and positive ones - are repelled.

Magnetic and nonmagnetic materials are composed of protons, neutrons, elec-
trons with magnetic moments, i.e. these elementary particles have the properties of
magnetic dipoles. In nonmagnetic materials the magnetic fields of the dipoles mutu-
ally compensate each other (meaning that they turn towards each with their other
opposite magnetic poles, i.e., the magnetic momentums of each pair of dipoles have
opposite directions).

Due to the fact that the direction of the force input of magnetic dipoles on the
fixed electric charges does not depend on the orientation of the dipoles, the non-
magnetic bodies will effect the fixed electric charges:negative fixed charges will be
repelled and positive — will be attracted to non-magnetic bodies. Such directions of
the force input are due to the fact that the magnetic properties of substance are main-
ly determined by the magnetic momentums of electrons, because the magnetic mo-
ment of an electron is about 500 times bigger than the magnetic moment of a proton,
and is 1000 times bigger than the magnetic moment of a neutron [8, p.452].

In the substances which are used for permanent magnets, part of the magnetic
moments is oriented in one direction. For iron, this part is 4%, because even when
magnetization reaches its threshold value (magnetization of saturation), then each
atom of iron has approximately 2 electrons with the one and the same orientation of
magnetic moments which make their contribution to the magnetic field of permanent
magnet [1, p.p.389, 390].

Therefore, the magnets do not differ much from the bodies of non-magnetic
material, and this difference was found in experiments 5 and 6 only.

Thus, any material body is surrounded by magnetic fields which are oriented in
different directions and which are moving in approaching directions. Such magnetic
fields cannot be detected by existing equipment. One of the ways to detect then is the
interaction of magnetic fields with fixed electric charges.

This is confirmed by experiments number 1 and number 2 (the attraction of
the dipole KMnO4 molecules with their positive end towards the magnets and
the bodies of non-magnetic materials) and by the experiments number 3 and
number 4 (the repulsion of negative MnO,4™ ions from the magnets and the bod-
ies of non-magnetic materials).

Conclusion

Force interaction of fixed electric charges with permanent magnets and the bod-
ies of non-magnetic materials has been discovered, the cause of which is the fact that
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electrons, protons, and neutrons, which comprise the magnets and the bodies of non-
magnetic materials, have magnetic moments.
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HUIESI HEJJOKAJIBHOI (MTHOBEHHO) CBSI3U MEKIY JAJIEKO
PA3HECEHHBIMH «CMEIIAHHO-3ATTY TAHHBIMI» KBAHTOBBIMU
MAKPOCHCTEMAMM

© Bonowpes C.J1.*, 2014

C npuOIMXKEHHEM SIOXH IMUIOTUPYEMBIX MEKIUIAHETHBIX IIEPENIETOB OCTPO
BCTaET, a B Clly4ae aBTOMaTHYECKHUX aIlllapaToB — YXe JaBHO CTOMT MpolieMa ocy-
LIECTBJICHUS] MTHOBEHHOM KOMMYyHHKaIu. [Ioka MbI ocBanBaiy OnmkHEe KOCMHUYe-
CKO€ TIPOCTPAHCTBO, HAC BIIOJHE yCTpauBalla CKOPOCTh Tepeiaudl COOOLICHU, orpa-
HUYEHHAasi CKOpOCThIo cBeTa. Ho yxe mpu skcneaunusax Ha Mapce BpeMs Mexay Io-
CBUIKON CUTHaJa M MOJIydeHHUEM OTBETa MOXeT MpeBblaTh 40 MUHYT, U 32 3TOT Iie-
PHOA MOXKET CIYYUTHCS BCE, YTO YTOJIHO.

Orta npobiieMa B MPUHIIMIIE MOXKET OBITh pEllleHa 3a CUeT KBAHTOBBIX KOppes-
I ¥ KBAaHTOBOM HEJIOKaJIbHOCTH, BhITeKarouwmx u3 OI1P-nmapagokca. Ho, none3ysace
3alyTaHHBIMH COCTOSHHSIMU JIBYX W Oonee «pabouux Tes», BO3SHUKAIOIIUMH W3
KBaHTOBBIX KOPPENSINMA, COOTHOCS TO UM MHOe cocTosiHue DIIP-naps! (Hanmpumep,
CNIMH-BBEPX WM CIIMH-BHHU3) C KaKMM-JIMOO JIBOWYHBIM KOIOM, Hampumep, 0 u 1,
3a[aTh CTPOrO OIPE/ENIEHHYIO MTOCIEA0BATEIbHOCTh 3TUX 3HAKOB HEBO3MOXKHO. M3-
3a BIUSIHUSI KBAHTOBOM CYIEPIO3ULIMM 3Ta IMOCIEA0BATENLHOCTD MPEBpaIlaeTcss Ha
0o0enx CTOpOoHaX Nepeaayy B XaOTHYHYI0 KOMOMHAIMIO 3TUX 3HAKOB, HO, TEM HE Me-
Hee, O/IHO3HAYHO CBSI3aHHBIX MEXy cO00i Ha TOi U qpyroi cropone. ViMeHHO 3Ta
OJHO3HAYHAs CBSI3b I103BOJISET IPEUIOKUTD CIIEYIOIIEEe PEILICHUE ITPOOIJIEMBI.

[Ipennararo OCHOBHOI yrop JienaTh HE Ha OJHO3HAYHOM COOTBETCTBHHU COCTOSI-
Hus DIIP-napsl kakoMy-1100 U3 JBYX 3HAKOB, a Ha caMOM (haKTe HaJIM4Hs WIH OT-
CYTCTBUSI ONIPEIETICHHOI0 3apaHee KOJINYECTBA 3TUX U3MEHEHUH B 3aJJaHHOM HHTEp-
Bajie BpeMeHH. JIJIs 3TOro paccMOTpPUM J[Ba BapHaHTa.

Bapuanm 1. PazHeceHHble KBaHTOBO-3amyTaHHBIe cucTeMbl (manee — PK3C)
JBIDKYTCS OTHOCHTEIBHO APYT APYyra ¢ MPOM3BOIBHBIMH CKOPOCTSIMH M YCKOpPEHHS-
MU. B 3TOM ciydae HCHONB3yIOTCS KaK MHUHHMYM JIBa KBaHTOBBIX CMEIIAHHO-
3aIyTaHHBIX KaHala OZHOBPEMEHHO, IPHUYEM OJWMH M3 HHUX HCIONB3YeTCA KakK BCIIO-
MOTATENbHbIN TS CO3IaHUSI CHHXPOHU3UPYIOMICH TAKTOBOW 4acTOTHI frapr. 10 3TOMY
KaHaJTy 32 3aJaHHbINA 3apaHee MHTEpBaJ BpeMeHH Al MpOM3BOAWTCSA N M3MEHEHHMA
cocrosHuit DIIP-map «pabouero Tema». 3a ciemyrommuii HHTEpBal BpeMeHH Al; He
TIPOM3BOIMTCS HUKAKWX M3MeHeHu# cocrosiHust DIIP-map (wmm mpoucxomut K, u3-
MeHeHu# mpu Kp<<n) 3Toro cMHXpokaHaja. 3a CIeMyIONMi, TPETHIH, HHTEpBA Bpe-
MeHH At cHOBa MOM3BOIUTCS N M3MeHeHw coctosHu DIIP-map sToro kaHama, 3a
YeTBEPTHI HHTEPBAJ — CHOBA HUKAKNX M3MeHeHnH U T.1. Cymmy At+At; o6o3HaumM
KaK MEPHUOJ TAKTOBOM YACTOTHI Ty, IpHIeM He 06s13aTensHo At= Aty n3-3a BO3MOX-
HBIX NTPOOJIEM C TTOMEXO3aINIIEHHOCTHIO0. Torna M u3MEeHEeHNH KBaHTOBOTO COCTOSI-
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HHSL OCHOBHOT'O, HH()OPMAIIMOHHOT'0, KAHAJA 32 BPEMsI OJHOTO MepHOa fray, 0003Ha-
YHUM JIOTUYECKO# 1, a oTcyrcTBHe Win Hannune Ky, m3Menenuit npu Ky, <<m 3a Bpems
BTOPOro nepuoja fra, 0003HaunM norumdeckum 0. Takum 0O6pa3oM, Mo UHPOpMAIIH-
OHHOMY KaHaJly MOXKHO Ilepe[aBaTh 3apaHee OIpeelCHHYIO I0CIeJ0BaTelIbHOCTD
3HAKOB, T.€. OCMBICIIEHHYIO MH(OpMaIuoo. BO3MOXHO, 4TO OKa)KETCsl MPEIIIOUYTH-
TeNbHee, eI M#EN ISt Tydiied naeHTH(OUKAIMY U BBIIEICHUS U3 ITyMOB. JJ1s 9THX
Ke [enel, MOXeT ObITh, MPUICTCS BHIOUPATh U Tryer HA OOOMX KOHIAX TeEperadd,
YUYHUTBIBas JIOpeHIeBckue m3MeHeHus cornacHo CTO, moaBons MX K BHIOPAHHOMY
CTaHAapTy Ha BBIICIICHHOW CHCTEME OTcueTa. B KauecTBe OMOPHBIX YacTOT, MOXKET
ObITh, MOXXHO OyIeT BBIOpaTh CTaHIApPTHI, WCIIONB3YIOIIME YaCTOTHI BBIACICHHOMN
CHCTEMBI KOCMHUUYECKHX MYJbcapoB. Bo3amoxkHO, 00a KaHana Juist Jydineil momexosa-
LIMIIEHHOCTH HYXHO JIeJIaTh MHOTOKaHAIBHBIMH, T. €. CO3J]aTh CBOETO poja «ropsi-
yee pe3epBUpoBaHuey». DUKCAIMIO HaYana U KOHIIA CBSI3U MOXKHO JIeNaTh, epeiaBas
1o o0oMM KaHaJlaM Tepe]] HauyaloM M TI0ciIe KOHIIA Tepeaayuy OnpeaeNeHHbIH KoJ0-
BbIli HaOop u3 0 u 1, Ha KOTOpBIe OyAyT pearnpoBaTh IOAKIIOUEHHBIE K «pabounm
Tenam» U paloTaroliue B XKAYIIEM PEXHME CXeMbl COBIAJICHWH, BKIIOYAIOIINE U
OTKITIOYArOIIHe 3amich npueMa uHdopmarmu. [apamerpsr At, At;, K, n u m ¢ yue-
TOM BJIUSHHA ITYMOB U APYTHUX q)aKTOpOB MO>XHO BBECTHU B 6y}1yHlI/IX TCXHOJIOT'UAX
CBSI3U KaK TEXHUYECKUH CTaHIApT, MPUYEM Ha UX 3HaueHHE OyIeT BIUATH U BEPOSIT-
HOCTb MPOSBIECHUS MOAPS] OAHOTO U TOrO K€ COCTOSHUS MPU KaXKJOM HX H3MEHE-
HHUH U JUIUTEJIBHOCTD MPOLIECCa 3TUX MPOSIBICHUI.

Bapuanm 2. PK3C mokosiTcsi OTHOCHTEIBHO APYT Apyra MM JBHXKYTCS C H3-
BECTHBIMH OTHOCHUTEIBHBIMU CKOPOCTSIMH. Torna NmpeiioKeHHbI B IEpBOM BapHaH-
T€ METOA YIPOIIAeTcs O UCIIOIb30BaHMS TOINBKO OTHOr0 MH(OPMAIMOHHOIO KaHa-
J1a, IPOPE3EPBUPOBAHHOIO WJIM HET B 3aBUCHMOCTH OT OOCTOSITENBCTB. B 3TOM City-
qae BMECTO MepeAayd i, M0 CHHXpOKaHAY HY)XHO BBECTH 3apaHee CTaHIapTHBIH
HEePUON BPEMEHH, aHAIOr MepHoAa fue s BapumaHta 1, KOTOpBIH reHepUpyercs
COOCTBEHHBIM JJICKTPOHHBIM TeHEPATOPOM fray. B TedeHHe 3TOro0 mepmona cosgaH-
Hele M u3MeHeHu#t DIIP-map Oymem camTaTh 3a IOTHUECKYIO 1, a OTCYTCTBHE M H3-
MEHEHH# win mpu ux gucie Ky <<m 3a cregyrommii nepuon 6yaem cuurats 3a 0.
Hauano u koHen mepenadn MoXHO OyZeT (pUKCHpPOBaTh TaK ke, KaK M B BapHaHTe 1,
HO HEOOXOIUMBIN KOJOBEII HA00p OyAeT MPOXOIUTH TOIBKO MO MH(POKAHAITY.

OTOT NPUHIMIL, K COXAJICHUIO, MOXKET OBITh MCIOIB30BaH JIUIIb B CIydasx, KO-
rra «paboune Tenay ABYX M Ooyee IpHEMOIICpEaTINKOB IIEPEBOJISTCS C TIOMOIIBIO
KBAaHTOBOTO B3aMMOJICHCTBHUSI MEXIy HHMH B «3aIlyTaHHOE» COCTOSHHE B OIHOM
MecTe U, cKkopee Bcero, Ha 3emuie. [locne atoro «pabodee Temo» I BTOPOTo MpHe-
MoIlepeIaTINKa MOXKET OBITh TMEPEMEIIEHO B IPYTO€ MECTO. DTOT MPOIECC COXpaHe-
HUS «3AIyTaHHOCTH» IPU IIEPEBO3KE B APYroe MECTO M B TE€UECHHWE THUTEIBHOTO
BPEMEHHU TPEACTABIACTCS Ceifyac HEBEPOSATHO CIOKHOM TEXHOIOTHIECKOH mpolire-
MOH, NMPaKTHYECKH BBIXOAAIICH 32 paMKH BO3MOXXHOCTEH COBPEMEHHOM HAYKH M
TexHonoruu. Ho Benp eme kakux-to 20 jeT Ha3aa MBI U MEYTATh HE CMENH O COBpE-
MEHHBIX KOMITBIOTEPU3NPOBAHHBIX «rajpkerax». Kornma ske Takwe ammapartsl OyayT
noctaiieHsl Ha Mapc win Ha [ImyToH, Wi laske K APYTUM 3Be3/1aM, yIpaBiIsATh IMU
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¢ 3eMJIn MM CBSI3aThCS OTTYJa C 3eMJIeil B peanbHOM MacmTabe BpeMeHH OyleT He
CJIOXKHEE, YeM MO3BOHUTH U3 JIoMa Ha pa0oTy (kak B ¢puibMe «KuH-13a-132»)!

[IpaBaa, ypoBeHb, MOKa3aHHBII B 3TOM (UIBME, TIOKa JaXe TEOPETHYECKH BHI-
XOAWT 3a INpenenbl Hamux MedraHuid. Hanexxna Ha MexX3BE3JHYIO CBSI3b C MHBIMU
LUBUWIN3ALUSAMH, KOHEYHO e, He JIOJDKHA OCHOBBIBAaThCA Ha COBPEMEHHBIX KJIACCH-
YeCcKHUX KaHaJlaX CBSI3H, TAaKUX, KaK paJuo WM CBET, WIN Ja’Ke TPaBUTALMOHHbIE WU
TOPCHOHHBIE TIOJS, UCTIONB3YIOUINE MMPOCTPAHCTBO M BpeMsl B OOBIYHBIX Kilacchye-
CKUX MpPEICTAaBIEHHUAX. DTU MOMNBITKM MOTYT JefaTh JHIIb HE BIOJIHE I'PaMOTHBIE
JIIO/IM, XOTh U 00OpEMEHEHHbIE IOKTOPCKUMU cTeneHsMi. OHM MHE HallOMHUHAOT T'U-
MOTETUYECKHUX I1alyacoB, 3aXOTEBIIMX OOMIAThCS Yepe3 OKeaH C IMOMOIIBI0 «TaM-
TaMOB», U MPHUIIEANINX K BBIBOY, UTO, €CIM HUYETO OTTYJa HE CIIBIIIHO, 3HAYUT,
TaM HuKoro Her. [IpoGiemy Hazmo pemiath, HCIONB3Ys HEKIACCHUYECKHE, HEIOKalb-
HBI€ NPEJCTAaBIEHNS, a JJIs ITOT0 y HAC €lle HeT HY)KHBIX TEXHOJOTHIL, 1a U TeOpHs
He 710 KOHIIa popaboTaHa. S Bo3naraio poOKyro HaJexk Iy Ha TO, YTO MCIONb30BaHNE
U3ITy4eHUI pa3OpOCaHHBIX O MPOCTPAHCTBY MYJILCAPOB HIIM JIPYTHX IMPOIIECCOB B
[anakTHKe MOMOXET KaK-TO PEIIUTh NPOOJIEMY C «3aITyTaHHBIMY «paboYuM TEIOM,
HE IepeBo3s €ero Kyaa-To ¢ 3eMJIM, a HCIONIb3ysd KBAaHTOBYIO 3allyTaHHOCTh 3THX
nporecco. Beap Bee, 4TO OBUTO KOTAa-TO BO B3aUMOJIEWCTBIH, COXPAHSIET HaBCETIa
B TOM WJIM MHOW CTENEHM 3Ty 3allyTaHHOCThb, a Bce BO BcelneHHOM, Kak IPUHATO Be-
PUTh B COBPEMEHHOM Hayke, npou3ouuio ot bonbmoro B3peiBa. Hazno Tonbko HaiiTu
Ty 4acTh PEaIbHOCTH, KOTOpasl CBsi3aHa CO BCEMH 0ObEKTaMU U TPOLiECCaMU KBaHTO-
BbIMHU KoppersiuusiMu. HaBepHsika JpyruMu B KOCMOCE 3TO HCIIONIb3YeTCs Y)KE JaB-
Ho. IToutu o Tom xe ckazan Jleonng MapTeiHOB B Havyane 50-X IT.:

Omo noumu nenodsuxcrnocmu myka —
Muambca Kyoa-mo co cKopocmovio 38yKa,
3Han npu IMOM, Umo ecmsp yiice 20e-mo
Hexkmo, nemawuii co ckopocmuio céema!






SOLUTION OF CARDINAL PROBLEMS OF COSMOGONY AS REST IN
SEARCH OF GENEALOGY OF PLANET THE EARTH

© Vinogradova M.G.", Skopich N.N.2, 2014

Essential interval of time elapsed, more by 20 years after the first publications about
New cosmogonic theory from Russian investigators Khod’kov and Vinogradova. At this
time the scientific cosmogony received significant progress beyond from publications
about new idea in understanding of nature of atom in authorship by N.N. Skopich (
2001- 2005 years). Publication the article “The cosmic origin of abiogenetic carbon and
his derivatives” in 2006 year in authorship by M.G. Vinogradova gave powerful impulse
to development of scientific cosmogony. Abiogenetic origin of fuel mineral — coal and
petroleum (mineral oil) from sunny carbon provokes dirtying of earthy crust by products
of their working. They are not assimilated by living and deteriorate it viability. This
problem is scalding tears but has decision by way change of fuel mineral on vegetation
green biomass of Jupiterian origin.

Bunozpaoosa M.I'., Ckonuyu H.H. Pewienue kxapounanvhou npobiemvl KOCMOSOHUU
KaK onopa 6 noucke pooocioghou nianemut 3ems. C MOMEHTA TIEPBbIX ITyOIMKAILH O
HOBOH KOCMOTOHMYECKOH TEOpHH NeTepOyprckux (JICHUHTPAACKHMX) HCCIeaoBaTeNeH
a.e. XOZIbKOBA M M.T. BUHOIPaZoBOH mpounto yxe oonee 20 snet. 3a 3T0 BpeMs HayuHas
KOCMOT'OHHSI TOTy4nia 3HauuTeNnbHOe pa3Butue. OAHMM U3 MOBOPOTHBIX MOMEHTOB B
cyns0e HOBeHIel KOHIENINN OKa3aIuch myoiaukanuy, 6asupyromuecs Ha cratbe «Ho-
Basi KOCMOIOHHUYECKasi TEOPHs O MyJIbCAL[MM aToMa BOJIOPOJA KaK FapMOHMYECKOM KO-
neGaHUM NICKTPOHA B TI0JI€ NPOTOHA» HHXXeHepa-MeTposora Ckornmua H.H., omy6nuko-
BanHOH B 2001 rony B Poccun u B 2005 roay B aMmepukaHckoM xkypHaine «l anuineeBckas
3NIEKTPOAUHAMUKaY. CUIbHEHIINI UMITYJIbC K PA3BUTHIO Hay4Hast KOCMOTOHUS MOITY4YHU-
na mocie Bbixoza B cBeT craTh M.I'. Bunorpanooii «Kocmuueckre HCTOKH aOUOreH-
HOTO YIJiepoja M ero MpoH3BOIHBIX», onyOnukoBaHHOM B «/3Bectusx Pycckoro reo-
rpadudeckoro obmectBay B 2006 romy. ITocrnencTBusi oka3aauch HACTOJIBKO 3HAYH-
TEJILHBIMHU, YTO HEM30€XKHO BEAYT K IEPECMOTPY CYIIECTBYIOIIEH KIacCH(pHUKALUK yr-
JIEPOJIHBIX COCMHEHMH, CBS3aHHBIX C AOMOTCHHBIM NPOUCXOXKACHUEM I'OPIOYHMX HCKO-
IaeMbIX — HeTH M KaMEHHOro yris-aHTtpanuTa. [IpoGiema HanpsMyto CBsi3aHa C 3KO-
noruert mianetsl 3emis. [lyTH pereHus: 3KOIOrHYecKoro acrekra y)ke HaMeTHWINCh B
psiie CTpaH B CBA3U C UX IEPEXOJOM Ha IPOM3BOJACTBO OMOTOIUIMB M OHOMIACTHKA W3
PacTUTENIBLHOI OGHOMACCHI FOMTEPUAHCKOTO TIPOUCXOJKICHUS.

Jyis mumpokoro kpyra 4uraTesiel, MHTEpEeCYIOLIMXCA MpoOieMaMH COBPEMEHHOM
HayKH.

! Vinogradova Marija Grigorievna. Bunozpaoosa Mapusn Ipuzopvesna. JIokTop Hayku u
TexHUKH, akageMuk MAUCY, c.u.c. HBII® «Boxoneii». Email: qwefox@pochta.ru.

2 Skopich Nikolaj Nikolaevich. Ckonuu Huxkonaii Huxonaeguu. WmxeHnep-mMeTponor,
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Introduction

This day there is the subject of conversation — the New Cosmogony as the sci-
ence, explaining in the modern way the origin of atoms of matter and celestial heav-
enly bodies, forming from its. New Cosmogony begins at that time when it should to
explain the periodicity of Mendeleev’s table of chemical ‘elements by its genetic
aspect and by turn of stages in starry life.

The secret of profound essence of Periodic Mendeleev’s table as cosmogenetics
law was successful disclosed from famous Russian geologist Khodkov Aphanasiy
Evmenovich in 1943 -45 years. Our scientist showed that Star appears the main crea-
tive link of Cosmos on synthesis of atoms of matter on the base of Hydrogen atom.

And synthesis comes at Star on the deep of a tenth part from surface in zone of
starry transformation. Please, look to Zone of starry transformation (fig. 1). This is a
place of birth of atom, he has a place and time of birth. Therefore atom is not eternal.

1. At the beginning, before the others:

about the Jupiter and the Earth.

Please, look at the Mendeleev’s table (fig. 2) as on the picture of atomic synthe-
sis in Star and let to see and understand, that this process do not appears continuous —
it interrupts on the last element of preceding period, inert gauze. In order to, after
interruption the process of synthesis must renew as at start, but in next period.

Is that so, the renew of next period synthesis, repeating all steps of synthesis of
preceding period, is stipulated by new position of zone of starry transformation, as
jumping over into the heart of the star, in proportion with to throwing down it outer
cover.

And what cause a starry outer cover must be thrown down?

The fact is that the last element of current period is tightened inwardly, so atom
reduces its volume, forming the base of structure for synthesis of atoms by next peri-
od.

But deformation of atom and eradiation are tied indissolubly between them-
selves.

Therefore the deformation of shrinkage of an atom comes with accompanied by
high eradiation of neutrinos explosive character as in chain reaction. So the pressure
in the Zone of stellar transformation at once jumps higher than outer neutrinos pres-
sure of ether. And because a Zone of stellar transformation is situated under starry
outer shell, so - last should be thrown out at sudden rise of pressure.

Leading line of synthesis in next period could be continue by those atoms among
remaining of last group of preceding period which will to find oneself in result of
convective transfer on previous depth from new surface of luminary. And this is nec-
essary pressure of stellar womb, stipulating formation of new Zone of stellar trans-
formation.

Meanwhile thrown starry cover increase the brightness of flashing star in thou-
sands times, because the whole photosphere of star is carrying out and gives the im-
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pression as of different starry size — as the “new” star. This phenomenon assumed
this name in astronomy. The telescope of Hubble uncovers the flash of a “new” star
in constellation Monoceros in 2002 year. So it is possibility to see what flash of a
“new” star peeps out on celestial sky. Thrown away luminous substances group in
equatorial plane of its star and is called by wreath of great luminosity.

Thrown down cover is transfigured to planetary nebula with form of ring or
wreath of substance, (circulating), revolving around the star at distance, where the
radial velocity (rate) decreased to nought (zero). Then it is transfigured to planet.

Now these are slow evolutional processes.

It is evident, that every stage of starry synthesis is finished by ration throwing of
created substance, and just from this case the planets obliged by its existence, so - by
single periodicity of starry synthesis of atoms of matter and forming of planets.

Besides it is importantly that the thrown stellar cover begins to existence inde-
pendently from paternal star, but keeps it rotatory characteristic before the loss of
contact.

And planet as fragment of thrown cover keeps this magnitude as synchronism of
own rotation with circulation around paternal star.

The period of own rotation of planet is genetic characteristic this planet, binding
(tying) her with patern star once forever. Just of the base of this parameter of planet it
is possibility to reestablish it genetic appliance to patern luminary.

The star with loss of mass in bounds of thrown cover raises speed of her rotation
on the law of conversation of rotatory impulse. Therefore each following thrown
cover rotates more rapid than preceding, from more early period.

This regularity communicates to genetic derivatives of the star, her secondary
heavenly bodies.

It is unconditional appliance of Four Galilean satellites : Kallisto, Hanimed, Eu-
rope, lo and small Amaltea to their paternal star Jupiter.

These periods rotation and revolution (circulation) decrease from 400 hours at
Kallisto to 171 hour at Hanimed, to 85 hours at Europe to 42 hours at lo, but at
Amaltea makes a small 12 hours.

Behind numbers 400 - 171 -85 — 42, decreasing near two times, follows 12 with
large interval between 42 and 12, so gap makes three with half times.

This gap fills up high speed at rotation celestial (skyey) bodies with periods of
own rotation twenty four with six tenth part and twenty three with nine tenth part.
There are Mars and Earth. Then row of periods forms the following sequence: 400 —
171 — 85— 42 -24,7 -23,9 — 12. The New Cosmogony shows that original period of
rotation of Mars was 33,5 hours, and at Earth was 19 hours. They were changed on
account of modification of angles of inclination of axis of rotation these skyey bod-
ies, in original parallel to axis of rotation of Jupiter.

After change the angles of inclination of axis of rotation to primary formed twen-
ty five angles at Mars and twenty three with half at Earth.

The cause of changes is concluded in catastrophic collision between the Earth
and Moon, between the Mars and second carbonaceous derivative of the Sun.
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Further, let us turn one’s attention, that the periods of circulation around star at
Mars and Earth at present do not correspond to periods of its own rotation - on two
orders.

This is direct indication that the Sun does not appear our parental luminary. It is
remain to acknowledge that the Earth and Mars — intercepting by the Sun former ge-
netic derivatives of Jupiter.

Likewise analysis of rotatory characteristics of Saturn, Uranus, Neptune shows
enormous nonconformity its periods of rotation and periods of circulation — in tens
and hundreds of thousands times. This shows that there are extinguished stars, in last
time realized synthesis of atoms of chemical elements, throwing down row of covers
and created the turn of own derivatives — secondary celestial bodies. And at the end
they were lost the greater part of its mass and increased own rotation with periods 10-
15 hours.

The founder of New Cosmogonic Theory Khod’kov underlined that stars do not
arise in single. There are or double or triple or on the whole multiple systems of stars.

That is noted in Cosmos: always near the good visible stars it is disclosed more
pallid stars — their pair. As usually, more young star is more massive and at more
early spectral class of Main starry sequence. So there was in our tight double star: the
Jupiter — Sun. More massive and more young Sun fell behind the Jupiter at the spec-
tral class and at number of the period of elements by synthesis, that in sum is like-
wise. Fifth at account spectral class G of the Sun shows that this star realized synthe-
sis of five periods of chemical elements.

And then let us look on the Mendeleev table by point of view of the New Cos-
mogony from accounting of those work, which the Jupiter achieved on creation of
secondary celestial bodies — own derivatives. This is last column in this table (fig. 2).
In columnn is in order: Kallisto, Hanimed, Europe, lo, Mars, Earth, Amaltea. Ac-
cording to growth of number of table period they decreased its own periods of rota-
tion as was explain. Besides that there is in face a regular growth of density of sub-
stance: in gram on cubic centimeter — 1,7 — 1,9 — 2,99 -3,5 3,95 (almost 4) -5,52 —
last unknown. All child have a different age, for example, Mars is older the Earth on
2,8 hillion years.

2. Further --------—---—m—-—- about the Sun and the Moon.

And what can say about others celestial bodies of Sunny system, except already
considered? And how to differ the genetic child, nurseling from strange, for example,
own cousin?

The presence cousin derivatives surmises the presence no one, but system of pa-
ternal stars, at least function a double star. Then for certain from starry components
its derivatives may be in role cousin for another starry component. Not without rea-
son Australian scientist S. Teylor told about the Earth and Moon: they do not native
sisters, but cousin. Astrophysicist Ksanfomaliti wrote the article: Mercury is the
brother of the Moon (our addition- own, native and younger).
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And in reality, the New Cosmogony gives retrospective picture of development
of double star the Jupiter — Sun in period from five to three and three tenth billions
years ago. And Mercury, Venus and Moon supposes by child of the Sun. As soviet
astronomer V. Fesenkov reckon for the Moon is child of young Sun, that very good
correspond with age of the Sun it that period and his spectral class B.

Irrefutable argument of genetic appliance Mercury, Venus, Moon as secondary
sky bodies their parental star the Sun is confined in following indication: they rotate
more slowly than the Sun. The Star must rotates more speedy of all her derivatives.
Appliance of the Moon to sunny derivatives is irrefutable due to gaseous Carbon-
two, secretory out of moons crater Alphonso uncovering by astronomer N. Kozyrev.
On the Earth jupiterian Carbon does not formed gaseous diatomic molecule from
pure Carbon. Mendeleev used the subjunctive mood in his foresee: if the Carbon
could formed the molecule of Carbon-two, so could be a gas, that absence on the
Earth.

2.1. Where from the Sun appears itself?

Begin with fact that at present the ages of the Earth and the Sun are estimated as
equal, about five billions years. Actually, the Jupiter was thrown down his sixth cov-
er five and two tenth billion years ago and gives beginning to the Earth, when his
starry function inclined to setting. Besides he initiates by his powerful flash inflam-
mation near condensed to plasma big Hydrogen accumulation..

The star Sun lights, approaching to synthesis the first period of elements — Heli-
um, and the Jupiter renewed his synthesis work began seventh period.

The new status of the Sun as typical flashing star of Main stars sequence was es-
tablished in 1985 year by Khod’kov then already the doctor of geologic-
mineralogical sciences. This was bond with new cosmic phenomenon, opened of
him: thermo-shock influence on the Earth by explosive waves of flashed star.

2.2. Then let us tell about this influence, provoking the deformation of the earthy
crust and that’s why taken earthy landmarks of periodicity of Sunny synthesis.

Therefore main tectonic peculiarities of development of the Earth were stipulated
neither as much her origin, thus much of influence of the Sun — all big thermo-shock
deformations have sunny origin, excepted once: seventh of account from Jupiter. It is
very important: about cyclic of Sunny synthesis and it speed authors recognized from
geological history.

Earthy crust appeared original calendar dated diastrophisms provoking by flashes
of the Sun as of a “new” star. From tens chronology boundaries were distinguished
three most large diastrophisms: the last at end of Paleozoic era 227 million years ago,
more distant — on limits between Mesozoic and Neoprotozoic 2 billion years ago and
most old from good diagnostics on limits between lower and upper archaic 3,7 billion
years ago. There are Peace oceanic (Kimmerian), Karelian and Saamian diastro-
phisms.

On the base of geological stratigraphy scale there was calculated dates for deter-
minate of continuance of sunny synthesis: namely 868 million years for one row and
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1736 million years for period from double rows of elements. This geological chroni-
cle was decoded for two last successive sunny flashes — 1963 million years ago and
227 million years ago.

Difference of this dates formed continuance of synthesized of him 5-th period.
Geological consequence from sunny flashes on ending of 4-th and 5-fth periods was
powerful. Highly temperature and biggest mechanic impulse of shock wave of
flashed Sun provoked evaporation, melting and mechanical destruction of earthy
rock. The atmosphere, hydrosphere and top of lithosphere were razed and thrown in
surrounding space. The level of the World Ocean fell back.

The last flash of the Sun had just these consequences on ending of synthesis of 5-
th period elements that broke down on West hemisphere of the Earth and sent to form
a big pit of Peace Ocean cavity. Own sunny last cover after thrown down gave the
beginning of forming a future derivative of Sun - Volcano, as on the statement of
astronomer Leverie, must uncover in space between of Mercury and the Sun.

With this last flash it was bond the global scale of catastrophic death of live crea-
tures on the Earth. On the boundary Paleozoy-Mesozoy died more half of all animate.
The newspaper “Isvestia” N 55 from 24 February 1986 year published the article
“Traces from the past”. The National Geographic society USA in Washington in-
formed about of unique finding: in bay Fandy was found the cemetery from hundreds
of thousands bones of animals. They lived more than 200 million years ago and sud-
denly death on uncovering dry land. The ocean waters were obliged to rush back
from beach and fill up the escaping large pit of Peace Ocean cavity. Her geological
youth takes off away the row of questions to peculiarity of Peace Ocean cavity: why
her bottom and beach shelf incomparable more active, than at other oceans? And
why there are inevitability earthquakes and volcanic activity on its borderlands? For
example: late catastrophes of Japan, Smoking islands, Kamchatka, the west shore of
North America.

Last but one global flash of the Sun near 2 billion years ago marked the ending
of synthesis of 4-th period of elements and sent on the Earth the Karelian diastro-
phism. The region named Karelia is found on the Nord of Europe at East hemisphere.

This one’s own cover after eruption gave the beginning of planet Venus.

Most early global diastrophism very early from confidently diagnostic is bound
with ending of 3-d period of elements of Sun. Third flash of the Sun by her thermo-
shocking influence splashes out part of hydrosphere of the Earth and sent global re-
gression of world ocean, so recovered the land. Before this phenomenon the whole
surface of the Earth without exception was covered of waters — primary Pantalassa.
The reform of Earthy crust in two-phase system of continents and oceans is bound
with third flash of the Sun.

This one’s own cover gave the beginning of forming the Moon and wreath of si-
liceous asteroids.

The landmarks of geological history help to determine the age of every deriva-
tive of sunny origin. So, Mercury has age no more 1,1 billion years ago, Venus no
more 2 and Moon no more 3,7 billion years ago.
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Is following to underline, that geology was render inestimable service in investi-
gation the processes, that were over on the Sun from beginning of it inflamed.

Useful analysis spectral composition of his atmosphere does not lead to similar
positive results. Still 100 odd years ago physicist Gems Gins said: “Starry spectrum
does not give indication what elements it is necessary to choose as founding inside of
star; at least, it is reason to affirm a priori, that elements inside of star quite different
from elements on the surface. What the mistake would make the observer on the oth-
er celestial body if he supposed that on the Earth there are no chemical elements,
except those that have in it atmosphere”.

Actually, all that synthesized in Zone of stellar transformation from leading for-
ward line of synthesis of the Sun — long ago flew out at throwing covers and became
part of secondary bodies and remained in sunny planets and asteroids.

All those, that now is noted in the atmosphere of the Sun, - does not have any re-
lation to leading forward line of synthesis of Zone of stellar transformation. This is
collateral less important reaction of synthesis, going out of Zone (higher it), that give
additional elements, in preference first (and second) periods of elements.

3. About Speed and structure of forming atoms

The authors suppose that strong magnetic powerful field of Jupiter secured orien-
tation of synthesis atoms in plane of magnetic meridians that reflected in its structure
and rounded form with regular number 7 = 3.1416... Here there is more relief is ex-
posed character of area pressure of magnetic fields, which limits Zone of stellar
transformation from inner side.

On the Sun with weak magnetic field it is possible bulky growth of atom
broadwise in some fixation directions almost equally. Atom can growth from center
in different sides, for instance in third directions and form spatial structure: cubic or
octahedral. Analysis cyclic of structure of top layer of Earthy crust shown that speed
of growth sunny atoms along diagonals of cube appears little different between itself.
Sunny atoms differ from Jupiterian not only at structure, but and at properties. For
sunny synthesis there was determine his periodic table of origin of sunny chemical
elements, reflected in geological cycles, also derivatives bodies of sunny evolution.
This hypothetical table revealed the row of anomalous moments in work of Zone of
stellar transformation of the Sun, for instance, inert properties of ordinary elements:
abiogenetic carbon and inert iron. What as regards of durability of preservation of
synthesized atoms? So if Jupiterian uncover full dissolution second row of seventh
period and beginning of dissolution of first row of seventh period (instead of 118
more or less stable exist on the Earth only 104 elements), therefore last derivative of
Jupiter Amaltea in base is consisted from transuranic elements dissolved to a great
extent and statured so small. From 32 elements of seventh period remained only half
is it on the Earth.

For sunny elements it is characterized dissolution more early periods. If to judge
from the Moon and enormous consistent of light isotope of Helium in it regolith —
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there already second period of elements subjects to dissolution. Cube atom from 8
dipole dissolves on three remains: deytery with mass number dyad and 2 helium3
with mass number three.

On the Earth Helium three is extend in hundred millions once less than Helium
four, that still once underline impressive different of sunny from jupiterian synthesis.

4. And what was known in antiquities about origin of the Earth and influence on
our planet of periodicity of sunny synthesis?

It is appeared that they knew no less than gives the New Cosmogony. If revert to
arch-old knowledge, then they could show oneself consonant by New Cosmogony:
arch-old people knew larger of us, and in the far past inhabitants of the Earth idolized
the primary deity (divinity) the Jupiter. Written papers witness about outstanding
cosmogonic knowledge of the ancients, amongst them in first case must call the book
“Arctic fatherland in the Vedas” from Hindoo scientist Tilak, published in 1903 year.
In his investigations author turns one’s attention on Latin name of Jupiter JPATER
and his original meaning, which later was losing. But ancients Aryan were known
allowance in Latin word pater-father essence it name as ancestor, forefather, primary
source of cosmic generation of secondary celestial bodies, among them — of the
Earth.

Nostradamus called the Jupiter as Aryan, that mean landlord, master of the situa-
tion.

That this enormous historic period Dyad-billion remoteness and his events are
kept in human memory — is reflected in witnessing of arch-old Mahabharatum. Anal-
ysis of it texts about arise of Milk sea shows that it appeared in result of lapse on the
Earth of stream of sky milk. And that this event befell in times “great muni-
meerschaum-eat” in first Manvatara.

Indicated given space of time this datum of ethnographer Jarnikova was began
1986 million years ago, and Tilak connect the event of falling on the Earth of stream
of sky milk with exact date 1972 million years ago.

“In former times from mouth of forbear, sated from amrita, belched chyle, irre-
proachably it arised - lake was formed from falling stream of milk, named as Milk
(White) Sea; it is purifier of Universe“. In tradition of Mahabharata conception of
amrita is drink of immortality, sky milk or superbright light and could be treat by
analogy with name of our galaxy “Milky Way”.

Lapse on the Earth of stream of sky milk or superbright light, erupted in result of
process of it overexertion, arch-old human treat as cause of formation of our White
Sea. It is discern just in cosmic, starry influence.

And where is White sea found? At the Nord-East of Europe. And as New Cos-
mogony told, only from global earthy catastrophes, known as named Karelian dias-
trophism, arised just before Dyad-billion years ago and just in the place on the Nord
of Europe. This was consequence of thermo-shocking influence of another flashing
wave of the Sun to the Earth at the end of fourth period of elements. Neutrino
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streams monstrous power tore down outer sunny cover that Sun ”belched” 1963 mil-
lion years ago.

It is fantastic, but occurred by fact that chronology of arch-old Aryan epos de-
notes the beginning of the period First manvatara with very near date. More that:
human in endlessly far time possessed knowledge about fundamental principle of
material Universe and it invisible source. The author of texts of Mahabharata names
it as “original light, wonderful and unsurpassed, omnipresent, hidden and elusive
cause of real and unreal”. It is understand as the light invisible, that in our notions —
is part of ether flows in aspect of longitudinal electromagnetic oscillations, in fact
invisible.

The ancient Egyptians affirmed that the one who could comprehend the light of
absolute dark, more quick than light of stars and Sun, just that one could learn mys-
tery of endless rebirth of material.

And what is this the light more quick of light of the Sun and stars, elusive cause
of real and unreal?

The authors of the New Cosmogony considering problem refer to scape’s prob-
lems of natural physical science, for it solution bases oneself on acknowledgement of
fundamental role of “agent of invisible Universe” — neutrino. These are within-
atomic interaction at creature gravitation, inertia, mass, indispensable participation in
processes of cosmic genesis, realized by stars.

There are mutually tied and mutually stipulated processes of nucleus synthesis of
atoms and planetary formation.

The talk again follows the tracks of neutrino, about the particle which is tied with
more important discoveries at 20-th age in physics of microstructure of matter. Om-
nipresent flows of invisible elusive neutrinos pierce the whole Universe and stand at
source of matter.

These neutrinos flows rushing to centers of starry mass, keep back in photo-
sphere of stars it photon eradiation, those the night sky remains stay black. The pho-
tosphere of stars do not keeps at star itself because it is kept by flowing neutrinos
streams, and only sharp increase of inner neutrinos pressure throws out the cover of
star with it photosphere.

So we came to those, about that our ancestors had a knowledge at billions years
ago — to dressed in the absolute black light — more quick the light of the Sun and
stars.

How it is could uncover arena of contest and action of invisible light?

Our Sun in time of sunny eclipses very good demonstrates it sunny crown with
very sharp border between light and dark sides. A crude contour cutting the eradia-
tion, limiting the light from dark, - this is arena of hard contest between photon era-
diation of star and flowing neutrino streams. They is directed towards one other. Just
therefore field out of photosphere has extraordinary high temperature — the crown is
warmed to Dyad million degrees, as in same time in underlying chromosphere tem-
perature hold on 4000-6000 degrees.
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5. And where still is possible existence of the life in Sunny system?

The life is not possible without Hydrogen bounds, forming by Hydrogen with at-
oms Jupiterian origin — oxygen and nitrogen. Hydrogen bounds lie in base of exist-
ence of liquid water and all processes, going in living cell — and are responsible for
mechanism of heredity, for reproduction of living. Life is unable in absence of bio-
genetic carbon, synthesized by Jupiter.

Living conditions were creature possibly on the all infants of Jupiter, his genetic
derivatives, but question is that in what rate they could kept with arch-old ages; Cal-
listo, Hanimed, Europe, lo, Mars has from 11,9 to 8 billion years old, and also with
cooling of parent luminary.

It is characteristically that hydrosphere is possessed at all Galilean satellites, for
example, the Europe have ocean with depth of 200 kilometers, which beats every-
thing earthly.

On the contrary atoms synthesized on the Sun do not have a capacity to forming
the hydrogen bounds. So, daughterly planet of the Sun: Moon, Venus, Mercury do
not adapted to life by natural manner. Uncovering on the Moon ice does not appear
by water, because forms the ice spray eluding of liquid phase: it forms without partic-
ipation of hydrogen bounds.

6. And where are could meet on the Earth a substance of sunny origin and what
manner it could find its way?

About this case can attest a natural parting of carbonaceous: at coal and charcoal
as consequence of different origin of carbon atoms deuce kinds. About biogenetic
carbon there is mentioned at describe of Jupiterian synthesis — it provides such com-
bination as carbon-hydrates (sugars). The Sun creates abiogenetic carbon, which
gives the other combination instead of first — as hydro-carbon.

The coal and mineral oil (rock-oil), i.e. petroleum, appeared on the Earth as
strange substances, which meet on earthy crust much often than could notice without
knowledge of New cosmogony. Amongst its are present others carbonaceous, for
example, mineral shungit and adamant. This is result of hit on the Earth of second
sunny throwing down of outer cover and long way of transformation of sunny carbon
in the earthy crust.

Sometimes till now carbonaceous meteorites with inclusion of adamants fall on
the Earth from sky, for example, it is known a case in Penza region. Abiogenetic al-
fa-carbin (linear modification of polymer carbon) was found in the meteorite crater
Ris in Germany. This is small-grained black powder out of the Earth origin.

Visitors from Cosmos at look of iron meteorites or iron-nickel hondrits (iron-
nickel fusion) have sunny origin, hitting from circulating around the Sun the wreath
of metallic asteroids from throwing cover of the Sun 2,8 billion years ago.

Sunny atoms of iron possess inert property. And what on this cause it is not
chance that mysterious sixth-ton column in center of Delhi at 1500 years old could
not get rusty — sunny iron is not oxidize. More else, sunny iron atoms as others sunny
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atoms have low potential of ionization. Sunny substance with other structure has
more early undergoing radio-active dissolution than earthy.

Creature the basis of study of cosmogonic processes on origin of atoms of sub-
stance and celestial bodies, forming for its (planets), are fixed in solution cardinal
problems of natural physical sciences, that published in 2014 year in our book “In
search of genealogy of planet the Earth”.

This theme is sounded in 2013 year on You Tube as “New cosmogony. M.
Vinogradova reports.”

Fig. 2.






BO3MOXHOCTDb 1 OHTOJIOI'MYECKHUE OCHOBAHUA
ATEMIIOPAJIbHOW MHTEPIPETAIIMMA KBAHTOBOM MEXAHUKHA

© Tooapes-TTozoeckuii M.T.*, 2014

Teopust neTepMUHIPOBaHHON OECKOHEYHOCTH BHEBPEMEHHOW TeJlenopTaneil MUK-
pooObeKTa pa3pelnaeT U3BECTHbIE allOpUU 3€HOHA CBSI3aHHBIE C IMAPaJOKCATbHOCTBIO
HepeMeIleHUs yepe3 OEeCKOHEUHYIO I0CIIe0BaTeIbHOCT OTpe3KoB IyTH. Ha snmemen-
TapHOE aTEMITOPATbHOE MHUKPOCKOIMYECKOE IepeMeleHe KBAaHTOBBIX OOBEKTOB yKa-
3bIBA€T HEBO3MOXHOCTh OIMCAaTh €r0 MHUKPOCKONMYECKUM YypaBHeHHeM HbloToHa u
ypaBHenne Illpenunrepa. [lpuHimmn HeompexmeneHHOCTH [eiizeHOepra IOKasbIBaeT
HaJIMYHe HEONPE/eNICHHBIX B CKOJIb YTOIHO OJIM3KOM OyIayIieM KOOpAWHAT MHKPOOOH-
ekra. M3BeCTHO Taxke, 4TO B MHUKPOMHpPE pealu3yeTcss BHEBPEMEHHas TeJelopTalus
cocTosiHMA. Bee nepeunicneHHoe NpUBOAUT K IPUHLUILY aTEMIIOPAIbHOCTH: HEKOTOPbIE
rapaMeTpbl KBAHTOBOTO MHUKPOOOBEKTa (HAIpHMep, KOOPAMHATHI B IIPOCTPAHCTBE WITH
HarpaBJIeHHe MOISIPHU3aIHN ) U3MEHSIOTCS aTeMITOPaIbHO.

Godarev-Lozovsky M.G. The possibility and ontological basis for atemporal inter-
pretation of quantum mechanics. The theory of determined infinity resolves through ex-
tra-temporal teleportation of a micro-object the well-known Zenon’s papyri, related to
paradoxicality of transportation via infinite sequence of sections of the path. The impos-
sibility to give its description with the help of the microscopic Newton’s equation and
Schrodinger’s equation points at an elementary atemporal microscopic transportation.
The Heisenberg’s uncertainty principle shows the presence of a micro-object’s coordi-
nates which are indefinite in the arbitrarily near future. It is also known that extra-
temporal teleportation of states is realized in the micro-world. All mentioned factors
give rise to the principle of atemporality: certain parameters of a quantum micro-object
(for example, its coordinates in space or direction of polarization) change atemporally.

1. OcHOBHBIE N0JIOKEHUS TEOPHH JeTepMUHUPOBaHHOM OeckoneuyHocTu (TB)

B 1936 r. JIxxon ¢on Heiiman u [".buprkod c 11enbto 00bsACHEHHS ABYXIIIEIEBOTO
9KCIIEPUMEHTAa CO3JAI0T MaTeMaTHdecKui (opMain3M B TEPMHUHAX TWIBOEPTOBA
0OECKOHEYHOMEPHOT' 0 MPOCTPAHCTBA. B nTore aist onucanus ABMXEHHUS MUKPOOOBEK-
TOB OTKA3aJMCh M OT (YHOAMEHTAJBHOH PO (U3MYECKOro TPEXMEPHOro Ipo-
CTPAHCTBA M OT KIACCHYECKOH JOTUKHU. Pe3ynpTaT 3THX IIaroB O4€Hb TOYHO OTPa3mI
B Hame Bpems akagemMuk PAH E.b.AnekcannpoB. «Ilo cymectBy MBI He 3HaeM, 9TO
3a JIOTHKA JIOKUT 33 3aKOHAMM KBaHTOBOW MexaHuku! Ho mpu aTom mer 3naem amu
3akonbl! MOXKHO TIBITAThCS HAUTH THOCEOJIOTMYECKylo 0a3y KBAaHTOBOM MEXaHHKH.
Ho sicHO, 9TO 3TO HMYEro HE M3MEHHT B €€ ammapare, KOTOPBIA pabomaem yoice cmo
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lozovsky@yandex.ru. Jfomamrsuii renedon: 8 812 7307243, MobwibHsiii Tei.: 8 950 0385790.
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nem 6e3 eduroco c6os» [1]. TAB MoxeT paccMaTpUBaThCS KaK THOCEONOrHMYECKast
0a3a KBAHTOBOW MEXaHHUKH.

Ocnosnwte nonoxcenun T/Ib

1. ockonbKy mpupona He TepHnUT aOCOMIOTHOM IMYCTOTHI, KaK BHENPHYMHHOU
cpensl To T/IB McXomut M3 HENPEpBHIBHOCTH, MMOTEHIMAIHHOW OECKOHEUHOMH
JETTMMOCTH, Oe3HaYaIbHOCTH U OECKOHEYHOCTH, KaK PEaIbHOTO TPEXMEPHOT0
MIPOCTPAHCTBA, TaK U (PH3HYECKOTO BPEMEHH.

2. DneMeHTapHbIe, T.€. HeJleJMMbIe MepeMeNIeHUs] KBAaHTOBOI'O MHUKPOOOBEKTa B
HETIPEPHIBHOM MPOCTPAHCTBE OCYIIECTBIISIOTCSI aTEMIIOPAJIbHO IO JHCKPET-
HOM, 0€3 CIUIOIHOCTEH TPaeKTOPHH, YTO MO3BOJSET M30eKaTh MapaioKcallb-
HOCTH TIepeMelleHHs Yepe3 OECKOHEUHYIO MTOCIE0BaTENbHOCTh OTPE3KOB ITy-
TH. CKpBIThIE TIAapaMeTphl NMepeMelieHnsI MUKPOOOBheKTa IO CIJIOIIHOI
TPaeKTOpPUH OTCYTCTBYIOT.

3. Tlepemenenrie KBaHTOBOIO MHKPOOOBEKTa B HENPEPHIBHOM BPEMEHHU peallv-
3yeTcs CKa4KOM, O YEM CBHUJIETENBCTBYET CYIIECTBOBAHNE KBAHTA JIEHCTBUSI.

4. KBaHTOBasi HEONPEAEIEHHOCTh KOOPAWHATHI U BPEMEHH OO0BsICHSETCSI OecKo-
HEYHBIM Pa3HOOOPA3HEM B3aHMOICHCTBHI 00HEKTOB MHKPOMHUPA.

5. AGCONIOT CHHXPOHHO IIepeMelaeT OeCKOHEYHbIE MHOXKECTBA (DYHKIMOHAb-
HO CBSI3aHHBIX MUKPOOOBEKTOB; yCTAHABIMBACT Mepy; TBOPHUT pa3sHOoOpas3ue
[3,c.191-206].

B pabore [4,c.25-32] caenaHo NperonokKeHUe, YTo 8 npupoode peau3yemcs
cneyugpuueckan UHGOPMAYUOHHAA C6A3b ABNEHUL 8 NPOCTIPAHCMEe, KOMOPAs.
amemnopanrbHa U CUHXPOHUCIUYHA, @ MOM YUCNEe ameMHNOPANbHO IAeMeH-
mapHoe becmpaeKmopHoe nepemeujeHue K8aHmo8o20 MUKpoOOeKma u CuH-
XPOHUUPOBAHO C NepemelyeHueM MHOMCeCEa DYHKYUOHATLHO CEA3AHHBIX C
HUM 00beKmO8.

[o-BumuMoMy, 3Ta CBS3b HPOSIBIIET ce0sI B IPUPOJIE IBOSKUM 00pa3oM:

1. OyHKIMOHATIBHO CBS3aHHBIE KBAHTOBBIE OOBEKTHI 6HE 3AGUCUMOCIIU OM
83AUMHBIX NepeMewjeHuti 8 Nnpocmpancmee MIHOBEHHO PEarupyroT Ha
(usHuecKre COCTOSHUSA APYT Apyra (IBYXIIENEBbIE SKCIIEPUMEHTHI, IKC-
TIepUMEHTH A. AcIieka, 3aIyTaHHbBIE COCTOSHIS).

2. ILIL Taiinenko oTMedaer, 4Tto Mo MHeHUIO P.JlekapTa B mMupe, e HeT
ITyCTOTHI, TJi€ HENpPEphIBHAS MaTepHs 3aloiHAeT OecnpenenbHoe IMpo-
CTPAaHCTBO, HEBO3MOKHO HU OJHOI YacTHIIE IBUHYTHCS CO CBOETO MECTa
MHave, KaK MePEeABUHYBIINCH HA MECTO IPYToi, KOTOpas B CBOIO OYepeb
CTaHOBHTCS HA MECTO TpeThel u T.14.[5,c.131].

Y4uThIBast aTEMIIOPATBHOCTD MOOOHBIE IETTH B3aUMHBIX TEPEMEIICHIH
B MHUKPOMHPE, BEPOSTHO, OECKOHEUHBI KaK «BIINPH» TaK M «BIIYOB» Ma-

2 K.Ilommep BIONHE PE30HHO OTMETHJI B JTOH CBSI3M, UTO OTKPHITHE HOBBIX YACTHI[ - 3TO
BBISIBJICHHE CKPBITHIX [TApaMETPOB B3aUMOJIEHCTBHIA [2,¢.22].
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tepun. He uckitoueHno, uro uzBecTHbId skcriepumenT H.A.Ko3bipeBa, B
pe3yapTaTe KOTOPOro OBLT IMOTyYeH MIHOBCHHBIA CHTHAJ OT 3BE3JIBI O €€
JICHCTBUTEIHLHOM TOJIOKCHUU B MPOCTPAHCTBE MOXKHO OOBSCHUTH «yer-
HOU peaxyuely nepemewjeHull MHOJNCeCmsea QOmoH08 MEXIy acCTPOHO-
MHUYECKHMU TeJaMu [6,c.76 -84].

Hurepecno, uro TJAb momHocThio cornacyercs ¢ moaxoaom B.U. ®@ampko k
(hyHIaAMEHTAJIBHBIM TUIIAM PEalbHOCTH. B MHTEpIpeTalMyi aBTopa HACTOSIICH cTa-
THU B COOTBETCTBUU C 3THM IOIXOIOM (DYHIAMEHTAIBHBIX PEabHOCTEH YeThIpe:

a) pU3MYECKH TPOIIeCC, KOTOPBIN pean3yeTcs B MPOCTPAHCTBE U BO BPEMCHHU
(Hanpumep, GU3NUIECKUE B3aUMOICHCTBYSA);

0) UHPOPMAITMOHHBIHN MPOIIECC, KOTOPBIA PeaTu3yeTcs B MPOCTPAHCTBE, HO HE BO
BpEMCHU (HampuMmep, BCeoOIast CBA3b SIBJICHUMN, MIEPEMEIICHUS MUKPOOOHEKTOB);

B) NICHUXHYECKHIA TPOIIECC, KOTOPBIM peau3yeTcss BO BPEMECHH, HO HE JIOKAJIU3y-
€M B MPOCTPAHCTRE;

I') IyXOBHBIA MPOIIECC, KOTOPBIH peau3yeTcsi BHE BPEMEHH M BHE MPOCTPaH-
crBa[7,c.161-163].

Memadonuueckoe dsuricenue makpomen

Bynem ncxoquTh U3 TOro, YTO MakpoTENo, KOTOPOE COCTOUT U3 MUKPOOOBEKTOB,
peasibHO MepeMeInaeTcs B MPOCTPAHCTBE U BO BpeMeHU. Ho «IBKeHne IpOUCXOauT
He MyTEM «pa3JBUTAHUS» DIIEMEHTOB CYOCTaHIIMM, a MyTEM HMX 3aMEHBI B CUCTEME,
T. €. «BXOXICHHUSI» B CHCTEMY OJHHMX «TOYEK» METa0OJHMUYECKOro MPOCTPAHCTBA U
«BBIXOMA» Ipyrux» [8,c.80-83].

Merabonuueckoe apmwxenue 1o A.Il. JleBudy HarisgHO COINIACOBBIBAET aTeM-
MOPaJIbHBIN PUHITHII TIEPEMEIIECHUS] B MUKPOMHPE C KIACCHYECKUMU MPEICTaBICHH-
SIMH O IBIKEHHH, pacCMaTpHUBasi BTOPhIE KaK MpeaeN MIN YacTHBIHN ciiydail mepBoro.
[Tpu 3TOM HEOOXOAUMO CO3HABATH, YTO MUKPOMHUP (YHIAMEHTAJICH 10 OTHOIICHHIO
K MakpoMHpy U00 MepBBIA TEOPETUIECKA MOXKET CYIIECTBOBATh HE3aBUCHMO OT BTO-
poro.

2.3KCHCPHMCHT2UH>HOQ NOoATBEPKACHHE KBaHTOBOH aTeMIIOPAJBbHOCTH

B cooTBeTcTBHM ¢ MPUHUMAEMOI HAMU OHTOJNIOTHUEH eduHoe cyujee GKoYaen 6
cebss monvko mo, umo umeem pasiuuue [9,c.302-305]. He BbI3bIBaeT COMHEHHI
JIBIDKCHUE MaKpoTen BO BpeMeHu. Ho Belb MOMKHO CYIIECTBOBATH U OTIHYHOE OT
HEro JBIKCHUE BHE BpPEeMEHHU. B.SIHUMIMH OMKCHIBACT JIBIIKEHUE B JBYX H30JIUPO-
BaHHBIX JIPYT OT JApyra KOMHATaX, BHYTPH KOTOPBIX XAOTHYECKH JBIIKETCS TOJb-
KO 00un 31ekmpon. VI eciii Mbl HAYHEM OTOJABUTATH APYT OT JAPYra 3TH KOMHATHI, TO
ANEKTPOH OyJeT MPOJOKATh JBUTATHCS XAOTHYECKH, HAXOSICh MO-TIPEKHEMY B
obenx koMHaTax. PaccrosHME MeXIy KOMHAaTaMH MOXHO CAEIaTh CKONb YTOIHO
OOIIBIIIM — BIIEKTPOH OYAET MPOJIOIKATh TBUTATHCSI OMHOBPEMEHHO B JABYX KOMHAa-
Tax. [IpuMepoM Takoro MUCKPETHOTO JBIKCHHS B IBYX HM30JIMPOBAHHBIX IPYT OT
Jpyra 00JIacTsIX MOXKET CIYKUTh ABIDKSHHE AJIEKTpOoHa B aToMe (cM.pucl).
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TpanHia 001acTH, BHYTPH
KOTOPOH BOJIHOBAS
W yHKIHS OTIHYHE OT
HyJ1st

Puc.1 CxemarnuHoe 1300paXkeHNE paclpeaesIeH s IIOTHOCTH BEPOATHOCTU
MECTOHAXOK/IEHHS IEKTPOHA B aTOME IS 2p—COCTOSIHUS.

Ha pucynke n3o0pax€n paspes B miockoct XZ. Pacnpenenenue mioTHOCTH Be-
POSITHOCTH CHMMETPHYHO OTHOCHTENILHO OCH Z, TIO3TOMY TOYHO TaKOW ke rpaduk
pactipezenenus Oyzaer u B miockoctu YZ. HauGonblias BEpOSTHOCTh MECTOHAXOXK-
JICHUS DJIEKTPOHA — B LIEHTPE KaKIOro “yemectka’, a B MIOCKOCTH XY OHa paBHa
Hynao. C TOYKH 3peHHs KIACCHYECKOro (HEMpPEpBIBHOIO) JBIKEHHUS HEBO3MOXKHO
O0OBSCHHUTD, KAKUM 00pa30M AJIEKTPOH MOXKET HAXOIUTHCS B OOOMX JIeNeCcTKaX, He
nepecexast mpy 3ToM IockocTh XY.

Takum 06pa3zoM, eciu BOJHOBO# MakeT (BUPTyalbHOE 00JIaK0), B KOTOPOM DJIeK-
TPOH COBEpLIACT IBIKEHUE, NMEET BO3ZMOKHOCTh PACLICHHTHCS HA JABE ITOJOBHHBI,
TO OH, PACIIENUBIINCH HA [Ba BOJHOBBIX NAKeTa, MOXKET ABUTaThCA B Pa3INYHBIX
HaINpaBJICHUAX. DJIEKTPOH, COBEpIIasi XaOTHIECKOEe NBIKEHHE B ATHUX MAKeTax, TaK-
ke OyIeT OBHTraThcs ONHOBPEMEHHO B pa3lIMYHbIX HampaBieHusx. Hampumep, oH
CMOXKET IIPOMTH Yepe3 ZIBa OTBEPCTUSI OOHOBpeMeHHO. Ecnu mmpu JanbHENINEM BU-
JKEHHH DTH BOJHOBBIE IAKETHI COSANHATCS HA ACTEKTOpPE, TO MPOM30HIET UX UHTED-
¢depeHuus. XOTS SIIEKTPOH NPU 3TOM TOJNBKO OAWH. JB)KeHHe Jr006O0ro Opyroro
KBaHTOBOro oOBekTa (Hampumep, (oTOHA) OyaeT HMPOMCXOAWTH aHajIorudHo. Ilo-
npobHee o kouternmu B. Auummuna cm. [10,¢.26-40].

B kBaHTOBOW MH(OpPMATHKE paccMaTpUBAETCA CHCTEMa, KOTOpas COCTOWT W3
IBYX MOHOB (A # B) ¢ 3apsamom +e KakIplii ¥ 3IIEKTPOHAa MMEIOIIEro 3apsan —. Y
9TOHW CHCTEMBI Ba «Da3MCHBIX» COCTOSIHUS: B COCTOSHHU A 3JIEKTPOH PACIHONOXKEH
BOMM3H MoHa A, 00pa3ys BMeCTe ¢ HUM HEWTPaIbHBIN aTOM, TOT/la KaK B COCTOSTHHUHU
B snextpon pacmonoxxed BOIm3M noHa B.

Cremyer OTMETHTb, YTO MEXIY oOmacTasMu A u B cymecTByeT nmpomexyTodHas
0051acTh, BEPOSITHOCTh OOHAPYKEHMS JJIEKTPOHA B KOTOPOH paBHa HYIIO, a 00BEM
YaCTHIBl HECOMOCTABUMO MEHBIINH, YeM O0BEM KakKAOW W3 3THUX oOmactedt (CM.
puc.2).
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a 6 B
A B A B A B
PI/IC. 2 BOSMO)KHBIG COCTOSIHUSI CUCTEMBI U3 NBYX MOJOXHUTCIBHBIX HOHOB U OAHOI'O
DJICKTpOHA:

a) “KJlTacCU4ecKoe” COCTOSIHUE |A> - 3JIEKTPOH BOJNM3H HOHA A
0) “ximaccuueckoe” cocrosHue |B> - anekrpon BONMM3M noHa B;

|A>+|B>

NA

|B> (351eKTpOH OMHOBPEMEHHO HAXOJWUTCS BOMM3M OOOMX HMOHOB; 3apsijl AJIEKTPOHA
TIIOPOBHY pacHpeaci€H MEXAY ABYMsS MOHAMHU, HO IIPU U3MEPEHUHN MBI BCETra O6Ha-
pYXUBaeM He IMOJOBHUHKH 3JICKTPOHA, a LEeJIbIA AJIEKTPOH — JKOO0 BONM3U MOHA A,
0o BOIM3M MoHA B, ¢ BeposiTHOCTBIO 1/2).

K BbimenznoxxeHHomy no06asum, uto Cepx Apomn u J[9Bun YaitHneHn npoBeiu
npsAMoe HaOJIroJeHNe MHANBHAYaJIbHBIX KBAHTOBBIX CUCTEM 0€3 HapyLIeHHs UX Lie-
JocTHOCTH. B WacTHOCTH MOH Oepwiuins OBUT MOMEIIEH MEKIY OCHOBHBIM (CaMbIM
HHU3KHMM) U IIEPBBIM BO30YXKIEHHBIM YPOBHAMHM TakK, YTO BEPOATHOCTb HAXOXKICHUS
HOHa B O0OHMX COCTOSHHMSAX OAMHAKOBA. B 3TOM ciyuae cynepmo3HLH COCTOSHHUH
KBAHTOBasi (DYHKIMS CXJIONBIBACTCA K JBYM BO3MOXKHBIM COCTOSHHAM, aHAJIOTHYHO
paccMaTpuBaeMbIM HAMH DKCIIEpUMEHTANbHBIM cucteMam (puc.l,puc.2). Takum 00-
pa3om, HobGeneBckas mpemust 2012r. o ¢pusmke Obuia IPHCYKACHA 33 TO, YTO OKa3a-
JIOCh JIONYCTHMBIM HCCIIE0OBaTh MHIMBUyalIbHbIE CHCTEMBI, YTO paHEEe CUMTAIOChH
HEBO3MOXXHBIM. COCTOSTHHE HCCIIEyeMOM CUCTEMBI CBOIUTCS K CYIEPIIO3ULIUH IBYX
PaBHOBEPOATHBIX 0Aa3MCHBIX COCTOSIHHH, a caMo HaOJllofieHHe He Hapymaer ero. B
pa6ore [11,c.37-43] crpaBeayiiBo 060CHOBBIBACTCS, YTO B KBAHTOBOM MeXaHHKe
U3MepeHUe nposeaent, a He UsmeHsem cOCTOSTHHe MHIAUBUAYAIbHOI KBAHTOB O
CHCTeMBbl, KOTOpPOe CYLIeCTBYeT He3agucumo OT TOT0, U3MepsieTcs OHO MJIM HeT.
OnHako, 3a1aB cede BONpoC, TAe HAXOIUTCS MUKPOYACTHIA B HEKOTOPBIA MHTEPBAI
BPEMEHH MBI BBIHYKAEHBI OTPAaHHYHUTHCS YTBEP)KICHHEM, YTO HAM W3BECTHA JIMIIb
BEPOATHOCTb €€ HAXOXKJCHHUS B HEKOTOPOH 00JIacTH NMPOCTPAHCTBA.

Ho BepraéMmcs k puc. 1, puc 2 1 mpoBenéM JIOTHIECKUi aHaIn3 GU3UIECKON CUTY-
anuu 3anevyaTiiéHHONW Ha HUX. [IpeacraBnsercs, 4To 3Ta CUTyalusl BECbMa XapakTep-
Ha aus Mukpomupa. Iloatomy, mpennmaraeMble BapHaHTBl PEIICHHS B HEKOTOPBIX
CITydasix CBSDKEM C TOM wiH MHOH (rmocockoil mHTEepIpeTanyeii KBaHTOBOM Mexa-
HUKH. VI3 aHanm3a W3HavaJIbHO MpeyIaraeTcs HCKIIOUNTh aHCcamobnesoe 00bICHEHHE
T.K. OHO HajaraeT 3alpeT Ha PacCMOTPCHHE WHIMBUAYAJIbHBIX MHKPOOOBEKTOB
[12,c.81-101]. Tlpemmaraercs He aHAIU3UPOBATH TAKKE UHCHIPYMEHMAIUCHICKOE
00BsCHEHNE, KOTOPOE UCXOANT M3 TE3WCa: «CUMTall M He 3ajaBail Bompocoy. [Ipn

B) KBAHTOBOE COCTOSIHUE |l >= — CyNEpIO3UIMs COCTOSTHUN |A> 1
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9TOM HeO6paTI/IMOCTB BPEMCHHU U TMPOTAKCHHOCTb TPECXMCPHOI'O (i)I/ISI/I‘leCKOFO npo-
CTpaHCTBa, KOTOPOC (byHI(aMeHTaIH)HO MpeACTABIIAIOTCA aKCUOMaMMU.

PaccMoTpuM HECKOJBKO pa3iuYHBIX MHTEpIpeTanuu (puc 1, puc 2) moxaras pa-
3YMHBIM TO, YTO 80 6CAKUI 8PEMEHHOU UHMEPBAl DNIeKMPOH UMeem ¢ PAGHOll 8epo-
AMHOCBIO AKMYAIbHOE U NOMEHYUATbHOE NOJIOJCEHUs B IBYX OTHOCHUTENBHO yaa-
JIEHHBIX 00JIACTSIX IPOCTPAHCTBA.

MmuoromupoBoe odbsicHeHHe (B Jyxe DBeperra). JJEKTPOH «pa3Ma3zaH» B
Mamemamuyeckom TIPOCTPAHCTBE U KAXKJIOMY U3 BEPOSTHBIX TOJIOKEHUH dJIeK-
TPOHA COOTBETCTBYET CBOM 0coObIit Mup [12,c.101-109].

Knaccuueckoe o0bsicHeHMe. DIEKTPOH IepeMeniaeTcs MexIy AByMs olua-
CTSIMU C KOHEUHOUH CKOPOCTBIO.

IIpeneabHbIil ciaydail KIaccH4ecKoro oobsicHeHusi (B nyxe B.SIHumnmHa).
3T0 00BSICHE-HUE 110 CYNIECTBY MOAPa3yMEBAET, YTO IJIEKTPOH MepeMeIiaeTcs
MEXIy IBYMsI 001acTAME ¢ GecKkoHeuHo# ckopocThio [10,¢.26-40].
Konenrarenckoe oobsicnenue (B ayxe H. bopa). DnexkTpoH umeer omHOBpe-
MEHHO MHOJICECHB80 BO3ZMOXHBIX MPOCTPAHCTBEHHBIX MOJIOKEHUI B 00JaCTsIX
COOTBETCTBYIOIIUX ABYM PA3JIMYHBIM BOJIHOBBIM ITaK€TaM, a B MOMEHT U3MEpEC-
HUS KOOPAMHATHI IIPOMCXOJUT PElyKLHs (CXJIONBIBAHIE AKETOB) K OHOMY M3
BEPOATHBIX MOJIOKEHUH drekTpoHa [12,¢.72-80].

PerenepaTuBHoe o0bsicHeHMe (B nyxe SI. @penkerns). DIEKTPOH HCYE3aeT B
OJIHOHM 00JIaCTH U 4epe3 CKOJb YIOAHO Majloe BpeMs BO3HHUKAET (pereHepupyer)
B Apyroii obmactu [13,¢.507-509].

Hepeanuctuueckoe o0bsicHeHHe B Iyxe cOBpeMeHHOW Hayku [14,c.68-82].
DJeKTPOH aKTyaJbHO HE CYLIECTBYET MEXIY HaOJIIOACHUSIMU U COOTBETCTBEH-
HO HeJIb35l TOBOPHUTH O MEPEeMEIEHUH 3JIeKTPOHa B MPOCTPAHCTBE. JTO 00Bsic-
HEHHe pa3JielsieT B HacToslIee BpeMs OOIbIINHCTBO YU&HBIX. B cooTBeTCTBUH C
HUM HeNb3s CIIPAIlNBaTh O COCTOSHHM KBAaHTOBOI PEalbHOCTH B HHTEpBaje
MEXIy U3MEPEHUSMH, a caMa YacTHIa UMEET JIUIIb 8ePOAMHOCHIb KOOPOUHA-
mul, HO He camy koopouramy. ClemyeT OTMETHTD, YTO HepeaTHCTHIecKoe 00b-
SICHEHHE, TIOAMEHS NPUIMHHOE ONHCAHUE BEPOSTHOCTHBIM IOCTYIUPYET He-
HAarJISTHOCTb MPOLECCOB B MHKPOMHPE.

AtemnopaibHoe o0bsicHeHue (B myxe T/Ib). Jomyctum, 4to mepememieHus
SNIEKTPOHA MEXAy o0nacTsaMu A U B nelficTBUTENBHO He umerom mpaexmopui
m.e. AGIAOMCA dNeMeHmapHuiMu. B 3TOM cilydae SJIeKTPOH BHE BPEMEHH Tejle-
MIOPTHPYET U3 OJHOM 00JIACTH B IPYTyI0 U 00paTHO (cM. puc 3).
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Puc. 3 I'paduueckas cxema ABMKCHUS KBAHTOBOW YaCTHITBI

Kpurnueckn npoaHanuzupyeM o0O3HAUYEHHBIEC BBIIIE OOBSCHEHHS MO TOPSAKY
UX CJIEJOBAaHUS, IIOMYTHO OTBETHUB HA PUTOPHUYECKHUIl Bompoc A. DHHIITEHHA: UrpaeT
nu bor B koctn?

[IpencraBuM WrpabHYIO KOCTh B BHJIE KyOHMKa, Ha Ka)JOH M3 IIECTH IIOCKO-
CTell KOTOPOro HaHECEHO COOTBETCTBEHHO OT 1 1o 6 Touek. [locime Opocka kyOuka
BEPOSITHOCTh OOHApYKEHUsI ero Ha pedpe cTpeMuTcs K Hylto. B ciyuae aHanmoruu
JBIKEHUEM MHUKPOOOBEKTa 3Ta CHTYalLllsi MOXKET COOTBETCTBOBATH CKPBITHIM Iapa-
METpaM €ro INepeMELICHUs] MO CIUIOMHON TpaeKTOpuH. BeposTHOCTh BbIMaJCHUS
nociie Opocka KyOWKa JBYyX 3HaYeHUI OAHOBpeMeHHO (Hampumep, 1 u 2) - crporo
paBHa HyO. DTa CUTYyallsl COOTBETCTBYET 3MMHHUPOBAHUIO 3aKOHA HUCKIIFOUEHHO-
IO TPETHETO MPUMEHUTENBHO K MOI0KEHHUIO B IPOCTPAHCTBE MHANBUYaIbHON KBaH-
TOBOM MHKpouacTullpl. B ciryyae Takoro oObsICHEHHS 4acTHLIA PEaIbHO, HEMOCIENO0-
BaTEIbHO HAXOJUTCS B IBYX PA3JIMUHBIX O0JIACTAX NIPOCTPAHCTBA. BhlNaaeHue qucia
7 - abCONIOTHO MCKIIIOYEHO B CHJIYy HECOOTBETCTBHS 3TOI'O COOBITHS CaMOMY IOHS-
TUIO UrpajibHasg KOCTb. VIMEHHO aHAJIOTMYHOE YTBEPKAAIOT, Iojaras, 4TOo MHKPO-
O0OBEKT aKTyaJIbHO HE CYIIECTBYET B COCTOSIHHM CYIEpHO3UUIMH. 1 Tonbpko aTemmo-
panbHOE OOBSCHEHHE 3JIEMEHTapHOrO MepeMelleHHs HHAWBHIYaJIbHOH YaCTHIIBI
COOTBETCTBYET KOHEYHONH BEPOSTHOCTH BBINAJICHHS B pe3ynbTaTe OpOCcKa KOCTH OA-
HOT'0 M3 3Ha4YeHWH OT 1 110 6, a TakKe COXPAaHCHHUIO HE3BIONEMOH KIIACCHYECKOU JI0-
THKH C 3aKOHOM HCKIIOYEHHOTO TPEThero. A Ha BOIPOC MOCTaBJIEHHBINH DHHIITEH-
HOM KpaTko u eMKko orBeTHn B. Copokun: bor He urpaer B koctu, Ho OH Huueco HE
JIeTaeT IBaXKIbI.

OO0mwscHeHuE epBoe (MHOTOMHUPOBOE).

[IpotuBOpEeYNT TOMY, YTO JOMYCTHMO B PEaTbHOM TPEXMEPHOM (PHU3NIECKOM
MIPOCTPAHCTBE.

OO0BsicHeHHE BTOPOE (KIACCHIECKOE).

CoOTBETCTBYET CKPBITHIM NapaMeTpaM IIEPEMELICHUs] U IPOTHBOPEUUT IKCIIE-
PUMEHTY, Belb B pacCMaTpHBAaeMOM HaMH CIydae He CyIIECTBYET BEpOSTHOCTH 00-
Hapy)KEHHS JJIEKTPOHA B MPOMEXYTOYHOH 00J1aCTH BHE 0003HAUCHHBIX JBYX.

OObsicHeHne TpeTbe (MPEAETbHBIN CIydail KIacCHYECKOT0).
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Tpebyer yuacTnsi 6eCKOHEUHOI 3HEPTUH M AOCOIIOTHO ITyCTOTrO IPOCTPAHCTBA.
O0a nmomymeHns BecbMa COMHHUTENBHBI ¢ (PM3MYECKOH TOUKH 3PEHUSL.

OO0mwsacHeHHE 4eTBEPTOE (KOMICHIareHCKOE).

Knaccudeckas yoruka TpeOyeT, 9TOOBI 0JTHA YACTHIIA /MObKO NOCACO008AMEbHO
3aHUMAaJIa JIBa TOJIOKEHHS B TIPOCTPAHCTBE. DTO MOCIEHEE 3aMeuaHne Ype3BbIYaliHO
Ba)XHO: HE TIOHMMaHHWE KBAaHTOBOM MEXaHWKH HE JODKHO HapyllaTh 3aKOH HCKIIO-
YEHHOT'O TPETHETO.

OOmBscHEeHHE MATOE (PEreHepaTHBHOE).

He cornacyercs ¢ 3akOHOM COXpaHEHHsI SHEPTUH, KOO B 3TOM CIy4ae MHUKpO-
00BEKT Ha MTHOBEHHE J0JDKEH MCYe3aTh B IPOCTPAHCTBE, YTO COBEPILIEHHO HE JIOMY-
CTHUMO.

B ocratke MBI MMeeM anbTepHATHBY MEXIY HIECTHIM (HEPEATUCTHYECKUM) M
CEeJIbMBIM (aTeMIIOpaJbHbIM) OOBSCHEHUSMH, KOTOpas acCOLMATHBHO HAIlOMHUHAET
HepaBeHcTBa beiia u, BeposTHO, MOXKET OBbITh C(OPMYIHPOBAHA HA COOTBETCTBYIO-
IeM 3TUM HepaBeHcTBaM si3bike [15,¢.311-352].

CJ0BECHO 3Ty albTepHATHBY 0003HAYMM CIIEAYIOIUM 00pa3oM: JIN00 KBaAHTO-
Basi MUKPOYAaCTHIIA B MHTEpPBaJle MeXKAY M3MEPEHUSIMU €€ KOOPAUHATHI He Cy-
IIECTBYeT B NPOCTPAHCTBE, JIN0O €€ 3jieMEeHTapHble NMepeMelleHHs] aTeMIo-
PAJbHBI.

Ho xax MOXHO COIJIaCHTBCS ¢ HAPYIIAIOLINUM JIOTHKY M 3aKOH COXPaHEHUs SHEp-
T'MH HE CYIIECTBOBAaHUEM PEaJbHOro (PM3MYECKOro o0beKTa B TPAKTOBKE Hepeain3-
Ma? C apyroil CTOPOHBI pa3Be AOMYCTUMO MOAMEHSTH IPUYMHHOE OMHCAHUE CTATH-
CTHYECKUM B TPAKTOBKE BEPOSTHOCTHOM joruku? [15, ¢.263-310].

MUKpPOOOBEKT AEHCTBUTEIBHO IMOCIENOBATEIIEHO UMEET 0OHO AKMmyalbHOe No-
JI0JHCeHUe 8 NPOCMPAHCMEe NPU MHOdCeCmee NOMEeHYUATbHbIX, m.e. gepoamubix. Ho
caM 3TOT (aKT He OTBEYAeT Ha BOIPOC O MPHUYHHE TOrO WIM MHOTO aKTYalbHOro Io-
JIO’KEHUSI MUKpOOOBbeKTa. J(niieMma KOTopast CTosIa Iepes HayKoH, 3aKiIodaeTcs o
CYILIECTBY B CIIEIYIOIIEM.

JIubo mpu3HaeTcs MOCJIEA0BATEIbHbIH P HECMEKHBIX KOOPAMHAT HHIH-
BHIYaJILHOI0 KBAHTOBOI'0 MHUKPOOOBEKTa M aTeMIIOPAJIbHOE NepeMeLeHHe ero
MeKAY ITHMU KOOPAMHATAMH, JUGO OTCYTCTBHE Y MUKPOOOBEKTA KOOPAUHAT H
TEMIOPAJbHOE IepeMellleHHe MeKAY OTCYTCTBYIOIIMMH KOOpPAMHATAMH (CM.
puc 4).

Hayka, yBBI, BeIOpana mocnenHee. M1 coBepmeHHO HampacHO, UOO STOT BBHIOOD
3aKI0YaeT B cebe CcephEé3Hyro Jormueckyro ommoOky. f1. JlykaceBwd, ocHOBaTenb
TPeX3HAYHON JIOTMKH yTBEPIKAAJl, YTO HEApUCTOTENEeBa JOTHKA eCTh JIOTHKa 0e3 3a-
koHa mpotuBopeuns|16,c.154-165].0qHak0, OTHATH Y MATEMATHKOB 3aKOH HCKIIIO-
YEHHOI'0 TpeThero, kak nonarai J.I'miebept — 310 TOXKE, 4TO 3a0paTh y aCTPOHOMOB
TEJIECKOI MU 3aIPeTUTh OOKCEPaM II0Ib30BAThCS KyJaKaMH.

B ToM cimywae, ecnm Mbl IPHHUMAaeM aTEMIIOPAIBHOCTb, TO HAII 3JEKTPOH HE
MIPEOJI0NIEBAET MYTh MEXIy ABYMs obsactsamu (puc 1,2), mo3ToMy He BEpOSTHO €ro
oOHapyXeHHe B NPOMEXYTOo4HOH obOmactu. He Hapymias 3akoHa cOXpaHEHHS SHEp-
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THH, YaCTHIA, WCYe3asi B OJHONH OONAcCTH aOCONOTHO OJHOBPEMEHHO BO3HHKACT B
Jpyroi obmactu M Hao0OpOT. Dnekmpon mepyaem. VIMEHHO Takoro pojaa Irepeme-
mieHue B KoHie 18 Beka mpencrapnsercs . JIeHOHuUIly dymoM, B ciaydae JoKa3a-
TENILCTBA KOTOPOro OBbLIO OBl T0Ka3aHO M CYIIECTBOBAHHE «CO3JATENs BeLIei
[17,c.226 -265].

Te3uc: KBAaHTOBBIN MUKPOOOBEKT MOKET HAXOIUTHCS B JBYX M OOJIee pa3IMIHBIX
00JTacTAX MPOCTPAHCTBA OTHOCUTEIFHO OJHOBPEMEHHO (IIPHHITUIT CYTICPIIO3UIUH).
Anmumesuc: GU3MIECKU OOBEKT MOXKET TOJBKO IOCIEAOBATEIbHO HAXOAUTHCS B
JIBYX U OoJiee pa3inuHbIX 00JIACTSX MPOCTPAHCTBA (3aKOH UCKIIIOYEHHOTO TPETHETO).
Cunmes: pu3mdeckuii 00BEKT MOXKET OTHOCHUTEIHLHO OJHOBPEMEHHO HAXOIWUTHCS B
JBYX U OoJiee pa3IM4YHbIX 00JIACTSX MPOCTPAHCTBA TOJBKO B CIydae aTeMIIOpPaIbHOTO
MePEMEIICHUS U MTHOBEHHOI'O, HO ITOCJICIOBATEIBHOTO HAXOKICHHUS B KaXKIOW W3
obmacreii ( cMm.puc 4).

00 o

o
o o ©

Puc. 4 JluckpeTHas TpacKTOPUS MHANBUAYAIBHON KBAHTOBOW YaCTHIIbI, KOTOPYIO
COCTABJISACT MOCIICAOBATEIBHOCTD SJIEMEHTAPHBIX, OCCTPACKTOPHBIX, ATEMITOPAILHBIX
nepemetenuit. (Ctpenkoit 0003HaYeHO HATIPaBIICHHUE IBIKCHUSI MUKPOOOBEKTA).

O

»
>

BaxxHO o0co3HaBaTh, 4TO (PU3MUECKOE NPOCTPAHCTBO, B OTJIMYHE OT MaTeMaTu-
YeCKOro 00s3aTeNbHO COAEPXKUT MaTepuaiabHble 00BEKTHl. B mcropum Hayku mo-
CJIEZIHETO BPEMEHH, YBbI, IIPOU3O0IIIO CMEIIEHHE BCEX TPEX ATUX MOHITHI.

B KOHTEeKCcTEe MIHOBEHHOI'O NEpEHOCa COCTOSHUN MOJKHO TOBOPUTH Kak O KBaH-
TOBOH HecenapaOeIbHOCTH M 3aIlyTaHHBIX COCTOSHHMAX, TaK U O CTaTHYECKOH cuie
Kynona. Ilocienssist 3aBUCHT TOJNBKO OT PACCTOSIHUSI U COOTBETCTBEHHO 3TO 63AUMO-
Oeticmsue nepedaemcs OT OIHOTO 3apsaa K IPyroMy Tak k€, Kak ¥ TPaBUTAIIOHHOE
- OT OTHOM MacChl K APYTOH 6e3 3ampam epemeHu Ha aooble ACMpPOHOMUYECKUe pac-
CMOAHUSL.

Ilockonbky amemnopansnocms coznacyemcs ¢ mpebo8aHUsMU KIACCUHECKOU
Jl02UKU, TO HETIPUATHE aTEMIIOPAILHOCTH COBPEMEHHBIM HAyYHBIM COOOIIECTBOM
CBSI3aHO MCKITIOYUTENIFHO C HCTOPUYECKUMH M COIMANIBHO - TICUXOJI0TMIECKIMH TIPH-
YHHAMH.

Bribop, oTBepraromuii NpuHATHE aTEMIOPATBFHOCTH MU YXOJ OT KIACCHYECKOU
JIOTHKH U pean3Ma - OOJbIIas omrOKka COBPEMEHHON HayKH.

OpHako, 3Ty OmMMOKY MOXXHO HCHpaBHUTh. I 3TOro HEOOXOOMMO IIPHU3HATH
CIIEAIYIOLIEE YC0BUE IKCHEPUMEHMATLHO20 OOKA3AMENbCMBA AMEMNOPATLHOCU.

Ecau 3KcrnepuMeHT NMOKa3bIBaeT, YTO BePOSITHOCTH OOHAPY:KeHHUSI MHKPO-
00beKTa CTPOro OrpaHUYeHAa ABYMS Pa3JHYHBIMHU 00JIACTSIMH IPOCTPAHCTBA, TO
aTeMnopaJjibHoe nepeMenieHre YaCTHIbI MOKHO CHUTATH IOKA3aHHBIM.
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Ho nouemy nayxe neobxooum mepmur amemnopaibHoCcmy?
A) TloroMy, 9TO TEpMHH KBAaHTOBAs HEJIOKAJIbHOCTH O3HAYAET BO3MOXKHOCTH
MTHOBEHHBIX KOPPEJISIIU, a He BpEMEHHOU ITapaMeTp MepeMelleH i 00beKTOB.
B) IToToMy, 4TO TEPMUH CHHXPOHUCTUYHOCTH O3HAYAET BHEBPEMEHHYIO CBS3b
SIBJICHUM, a HE TOJBKO CHHXPOHHBIE MPOIIECCHI TEPEMEIIEHHsT 00BEKTOB B MPO-
CTpaHCTBe.
B) IToroMy, 4TO TepMHUH KBaHTOBAsI TEJICIIOPTALIMS B HACTOSIIEE BpeMs B HAyKe
03Ha4YaeT MTHOBEHHBIN MEPEHOC COCTOSHHMS, HO HE TMepeMenieHrne GrU3nIecKoro
00BeKTa B MPOCTPAHCTBE.
I') U TonbKO TEPMHUH ATEMIIOPATBHOCTD OTPakacT BHEBPEMEHHOM XapakTep Iie-
peMettenus (Tenenopranuu) (GU3HYECKUX OOBEKTOB B MpocTpaHcTBe [4,c.25-
32].

3. BeIiBoabI

Ha ocHOBaHMHM BCETo BBIIIEH3II0KEHHOIO MOXKHO YTBEPKIATh, UTO HEHALAOHO U
NpOMUBOPEYUBO BCAKOE 0ObACHEHUE INEMEHMAPHO20 nepemeujenls K8anmosol ya-
cmuybl 8 NPOCMpancmee 8 npeodeiax MemMnopaitbHoll napaouemsl U MmpaeKmopHozo
08UIICEHUSL.

B ocHOBaHMM KBaHTOBON MEXaHHUKH JIEKHT CBOOOIHBIA OT OBPEMEHEHHBIX BBI-
CKa3bIBaHUK (DyHIIAMEHTAJIbHBIN JIOTHUECKUH 3aKOH MCKIIOUEHHOI'O TPEThEro. DTOT
3aKOH MPEJIOMIISIETCS B CIIEYIOIINH KOHKPETHBIN THII MOCIIEN0BATENLHOTO aKTyallb-
HOTO CYIIECTBOBAHUS KBAHTOBOTO MHKPOOOBEKTa B COCTOSIHUM CYIEPIIO3ULUHU: UH-
OUBUOYATLHBILL KEAHMOBBIY MUKPOOObEKM aKMYAIbHO Cyuwjecmsyem 8 NpOoCmpaH-
cmee, a €20 NONOJICEHUs U COCIMOANUSA J02UtecKU nociedosamensisl. HEBO3MOXKHO B
MPOCTPAHCTBE: a) aKTyaJbHOE HE CYLIECTBOBAHKE, IIOJHOE HCUE3HOBEHNUE; O) IIpepHI-
BaHME IOCJTEOBATEILHOCTH HECMEXHBIX IOMOKEHHH, AIUTeNbHas IMoMHas (UKca-
IIVS1; B) CMELIMBAHUE TIOCIEA0BATENBHBIX (PU3NUECKUX COCTOSHHN HHIMBHAYAIEHOTO
KBAaHTOBOT'O MHKPOOOBEKTa. B UTOre MOXKHO CHOPMYIHPOBATE NPUHYUN KEAHMOBOU
amemnopaibHocmu.  HEKOTOpble NapaMeTpbl KBAHTOBOIO MHKPOOObeKTa
(HanpuMep, KOOPAMHATHI B NMPOCTPAHCTBEe WJIM HANpaBjeHHe TOJAPH3ALMH)
HU3MEHSIIOTCSl aTeMNopaabHO. [IpeanoKeHHbI NPUHIUI OTIANYAeTCsS OT NMPHUHIMIA
atemnopanbHocTH O.DelrnHa coaepykaHUEM W HE3aBHCHMOCTBIO OT PENSATHBUCT-
CKHMX KOCMOJIOTHYECKHX ToctpoeHuit [18,¢.1148-1165], cooTBETCTBYSI P 3TOM H3-
BECTHOMY HapyIeHuto HepaBeHcTs bemma [19].

B camom oOrem Buze CMBICI 3TOH paboTHI B cliemytomeM. EduHoe cyujee Kto-
uaem 6 cebsl MOJLKO MO, HMO JO2UYECKU HEeNnpOMUBOPEYUBO, HO NPU IMOM UMeem
paziudue, a 3HAYUT, CYIMIECTBYET KaK BPEMEHHasl, TAK M BHEBPEMEHHAsI PEaIbHOCTD.
[Ipn 3TOM 3KCHEPUMEHT MOKA3BIBAET CYIIECTBOBAHWE 00EMX 00O3HAYECHHBIX THIIOB
peanIbHOCTH, a JIOTHYecKas I0CJIe0BATeIbHOCTh MOMKET PeaTu30BBIBATHCH B
NMPOCTPAHCTBE HE3aBUCHUMO OT BPeMEeHHOI Moc/1e/10BaTeIbHOCTH.
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4. ATeMnopaJibHasi HHTEPNPeTALMsI KBAHTOBOI MeXaHUKH (Te3HChI)

[pennoxennas guaocodckast HHTEPIPETALNS KBAHTOBOW MEXaHWKHU HarjsgHa,
9BPUCTUYHA, HE TMPOTHBOPEYUT HM KIACCHYECKOH JIOTHKE, HH (pyHIaMeHTaIbHBIM
(U3MYECKUM 3aKOHAM U MIPHHIUAIIAM.

1. PeanbHoe (hu3HYeCKOe NMPOCTPAHCTBO TPEXMEPHO M O0S3aTENIBHO COLEPIKUT
MaTepHabHble OOBEKTHI.

2. IunuBrayaabHAS 4aCTUIA, KOTOPAsi HAXOMUTCS BHE HAONIOICHUS - aKTyaJIbHO
1 HETIPEPBbIBHO CYLIECTBYET B (PHM3MYECKOM IPOCTPAHCTBE (OCHOBAHHE: 3aKOH COXpa-
HEHUS SHEPTUH).

3. B cocTosiHMM Ccyrepno3uMy HaXOMUTCS HE MaTepHAIbHBI OOBEKT, a €ro
BOJIHOBast (DyHKIHS (aKCHOMa).

4. OnpeneneHHble KOOPAWHATHI YACTHUIIBI B IPOCTPAHCTBE B HACTOSLIMHA MOMEHT
BpEMEHU NOIOJHACT HEONPEACICHHOCTh MPOCTPAHCTBEHHBIX KOOPAWHAT B CICAYIO-
U CKOJIb YrOMHO OJM3KHI MOMEHT BpeMEHH (OCHOBaHME: COOTHOLIEHHE HEeompe-
neneHHoctu [efizeHoOepra).

5. DnemMeHTapHOe, MHKPOCKOIMYECKOE IepeMElIeHHe MUKPOUYaCcTHUIbl Oectpa-
€KTOpHO (OCHOBaHHE: HENPUEMIIEMOCTh MHKPOCKOITMYECKOr0 ypaBHeHHs1 HproTOHa
JUISL OTIMCAHUS JIBIKEHUS] KBAHTOBOW YacCTHULIbI).

6. Mukpockonuyeckas IMHaMHKa HeoOpaTUMa BO BPEMEHH (OCHOBaHHUE: YCIO-
BHE MUKPOIIPHYUHHOCTH).

7. CyliecTByeT HEOrpaHHUEHHOE Pa3HOOOpa3re 0COOCHHOCTEN B3aMMOJICHCTBUI
KBaHTOBOT'O MUKPOOObekTa (ocHoBaHKe: NpuHIumI paznuyenus [1.M. Konbruesa).

8. Pexykiuio BOJTHOBOH (DYHKLMM HEJb3S MOHUMATh, KaK IPEBPAILICHHE BOJIHBI
BEPOSITHOCTH B PEATHHYIO YaCTHUITY (aKCHOMA).

9. B cocTosHUM CYNepIIO3UINH peaan3yeTcs Kak JIOTHYecKas, TaK ¥ BpeMEHHas
MOCJIE/IOBATENILHOCTU COCTOSTHUN BONHOBOW (yHKIMH. Jaxke B OECKOHEUHO Mablit
OTpe30K BpeMeHH At; cyIiecTByeT KOHEYHas BEpOSTHOCTH NMpPEOBIBAHUS YACTUIIBI B
HEKOTOpOM oObeMe OV, a B CIIEAYIOLIMiA 32 HUM OSCKOHEYHO MAaJIbIi OTPE30K BpeMe-
HU Al cymecTByeT KOHEYHas BEPOSTHOCTh OTCYTCTBHS YacTHIBI B 3TOM OOBEMe
(ocuoBanwme: ypaBHenue lllpennnrepa).

Bce nepeuncieHHble TO3UIMN MIPAMO HIIM KOCBEHHO YKa3bIBAIOT Ha CIIPABEIIIH-
BOCTb CJICAYIOIIETO TOJIOXKEHUSL.

Ipunyun amemnopansnocmu

Hexomopuie napamempuvl K8aHMOB020 MUKPOOObEKMA (Hanpumep, KOOPOUHambl
8 NPOCMpaHcmee Uiy HanpasieHue NOAPUIAYUU), USMEHAIOMCA AMEMNOPATLHO.
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KBAHTOBBI CKAYEK KOOPIUHAT
© I'odapes-Jlozosckuit M.I.*, 2014

B cratee paccMaTpuBacTCs JIOruKa aTCMHOpaHBHOﬁ HUHTEpIIpETallun KBaHTOBOU Me-
XaHUKH.

B KkBaHTOBOI MEXaHHUKE ONpeJesieMoe M0 MAaKPOCKOITMIECKUM YacaM BpeMsl sIB-
JISIeTCsI IEPEMEHHON BETMYMHONW. DTa BeNUYMHA Je-(DaKTo BBITIONHSIET POJIb CKPbIMO-
20 TIapaMeTpa SBOJIIOIMH HEKOTOPBIX COCTOSHHHN. [0 MOIYanuBOMy COralieHHIo K
TEMIIOPAJILHO 3BOJIIOIMOHUPYIONMM JTHHAMHUKAM OTHOCST Jlake KBAHTOBBIM CKadek
MukpooObekra [1]. TIpu 3TOM mosararoTt, 4T0 HEKOTOpbIE MOTEHIMAIBHO Haba00ae-
Mble TTapaMeTphl YACTUIIBI HE UMEIOT (PH3HYECKOr0 CMbICTIA M OOBSBIISIOTCS HECyIle-
CTBYIOIIUMMU. K Taxkum napamMeTrpaM B YaCTHOCTH OTHOCAT aKTyaJIbHbIC KOOPAWHATHI
MHUKpPOOOBEKTa B IIPOCTPAHCTBE 10 UX U3MepeHus [2].

OnHako NpesCTaBIsIeTCs], YTO 00O3HAUEHHAs BBIIIE, — HA30BEM €€ TeMITOpalib-
HOM — mapajaurma, SIBISIeTCsl JJOrMueckod ommoOKkol. Benp soruka TpeGyeT, 4To0BI
UMEHHO BpeMs Kak HeHaOrojaemasi BeTMUMHA ObUIO JIMIIEHO (PU3NYEcKOro cMbIcia
IIPU PACCMOTPEHUU TUHAMHUKH HEKOTOPBIX COCTOSIHUI.

K nmpoueccaM, HIIEHHBIM JJTUTENBHOCTH, MBI MOKEM OTHECTH JIEMEHTApPHBIN U
OecTpaeKTOPHBII CkaueK KOOPANHAT MUKPOOOBEKTa, KOTOPBIH BIIOIHE COTIACYeTCs C
3aKOHOM HCKIIIOYEHHOro Tperhero. Jloruka Ttaxxke TpebyeT, 4ToObI CyOBEKTHBHO
HEOIpe/ieNICHHbIE, HO MPH 3TOM aKTyaJIbHbIe U MOTEHIUAIBHO Habodaemble COCTO-
SIHUSI 00penu (U3MIECKUI CMBICI 0 MOMEHTA U3MEpPEHNSI.

K norenimansHo HaOMIOAaEMBIM ITapaMeTpaM MBI MOXKEM OTHECTH aKTyaJbHbIE
KOOpAMHATH MUKPOOOBEKTa 10 MX H3MEPEHHs, IOCIEN0BATEIbHOCTh KOTOPBIX HE
3aBHCHT OT BPEMEHHOM IocienoBaTelbHOCTH. [Ipu 3TOM 3nemMeHTapHble (Heaenu-
MBbI€) TEpeMEIICHUs YacTUIIbl HENb3sl pacCMaTpHBaTh B KBA3UKJIACCHUECKOM IIPH-
ONDKEHUH, OIMKChIBasi MX HenpepbiBHOM (yHkuumeir. Hamu B 2013 roxy npemioxeH
MIPUHLUI aTEMIIOPATBHOCTH: HEKOMOopble Napamempbl KEaAHMOBO20 MUKPOODOBEKmdA,
6 MOM YUC/Ie KOOPOUHAMbL 8 RPOCMPAHCIMGE USMEHSIOMCsL amemnopaivio [3].

JleiicTBUTETFHO COOTHOIIEHNE HeomnpeaeneHHocTH [ elizenOepra mokaspBaeT —
HaJIM4ue KOOPJWHAT y KBAHTOBOM YaCTHUIIBI HECOBMECTHMO C HAJIUIHEM Y HEe CKOpO-
cru. OnpenenrM aMIUTUTYAy BEPOSTHOCTH B AyXe paboTHI [4] Kak CpeAcTBO Ommca-
HUSI, XapaKTEPUCTUKY aKMyaibHO NPOoUcxXoosiuje2o 10 MOMEHTa M3MepeHust. FIMeHHO
TO, YTO OOBEKTHBHO M aKTYaJbHO HPOUCXOIUT B JCHCTBUTEINBHOCTH, OIHCHIBAET
BepoATHOCTHO ypaBHeHue LlIpeannrepa. OTo ypaBHEHHE TaKKe AOMYCTUMO TPAKTO-
BaTh B MOJIb3Y aTEMIIOPATBLHOCTH: Aake B OECKOHEYHO Mablii 0Tpe30k BpemeHu dt;
HMEETCs] BEPOSITHOCTD MPEOBIBAHKS YaCTHIBI B HEKOTOpOM 00beme dv, a B ciemyro-

! I'ooapes-Jlozosckuii Maxcum Ipuzopvesuu. Canxr-Tletepbyprekuit dumocodekuii kry6
Poccwmiickoro duocopckoro obmecrsa. Email: godarev-lozovsky@yandex.ru
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HII/Iﬁ 3a HUM OECKOHEYHO MaJIbIi OTPE30K BPpEMCHU dtz HUMCCTCS BEPOATHOCTb OTCYT-
CTBHA 4aCTUIIBI B 3TOM K€ o0BeMme.
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QUANTUM LEAP OF COORDINATES
© Godarev-Lozovsky M.G ", 2014

Logic of an atemporal interpretation of the quantum mechanics is considered in this
paper.

In the quantum mechanics time determined with the help of macroscopic watch-
es is a variable value. This value de-facto plays the role of a hidden parameter of
evolution of certain states. By silent agreement even quantum leap of a micro object
is considered as one of the temporally evolutioning dynamics (1). In this case it is
assumed that certain potentially observable parameters of a particle have no physical
sense and they are declared non-existing. In particular, actual coordinates of a micro-
object in space are referred as such parameters prior to their measurement (2).

However it seems that the above described paradigm — let us call it atemporal —
is a logic mistake. It is so because logic requires that, in fact, time, being a non-
observable value, should have no physical sense when dynamics of certain states is
considered.

We can also treat an elementary and non-trajectorial leap of coordinates of an
object as a process, which has no duration, and that perfectly well conforms with the
law of the excluded third. Logic also requires that subjectively undefined, but at the
same time actual and potentially observable states would acquire physical sense be-
fore the moment of measurement.

To potentially observable parameters we can attribute the actual coordinates of a
micro-object before their measurement, sequence of which does not depend on tem-
poral sequence. The elementary (indivisible) displacements of particles cannot be
considered in the quasi-classical approximation, being described by a continuous
function. In 2013 we suggested the principle of atemporality: certain parameters of a
guantum micro-object, including coordinates in space, change atemporarily (3).

Indeed, the Heisenberg relation of uncertainty shows that the presence of coordi-
nates of a quantum particle is incompatible with the presence of its velocity. Let us
determine the amplitude of probability in the spirit of the work (4) as a means of de-
scription, a characteristic of what is actually taking place before the moment of
measurement. The Schrodinger equation describes probabilistically exactly that,
which objectively and actually takes place in reality. It is also permissible to treat this
equation in favor of atemporality: even within an indefinitely small period of time
dtl there is some probability that a particle is present in certain volume dv, and in the
next indefinitely small period of time dt, there is some probability that the same par-
ticle is absent in the same volume.

! Godarev-Lozovsky Maksim Grigorievich. Russian Philosophical Society. Email: godarev-
lozovsky@yandex.ru
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ATEMPORAL INTERPRETATION OF QUANTUM MECHANICS
© Godarev-Lozovsky M.G ", 2014

The suggested Philosophical Interpretation of Quantum Mechanics is clear, heu-
ristic and it does not contradict either classical logic or fundamental physical laws
and principles.

1. The real physical space is by definition three-dimensional and certainly it con-

tains material objects.

2. A particle which is out of observation exists actually and continuously in the
physical space (reason: the Energy conservation law).

3. It is not the material object that is in the state of superposition, but its wave
function (an axiom).

4. There exist hidden parameters of a micro-object coordinates (reason: the Hei-
senberg uncertainty relation).

5. An elementary, microscopic displacement of a micro-particle has no trajectory
(reason: inadequacy of Newtonian equation for description of a quantum par-
ticle displacement).

6. Microscopic dynamics is irreversible in time (reason: the Causality principle).

7. There exist hidden parameters of micro-objects’ interactions (reason: it is im-
possible to consider the whole infinite diversity of micro-events).

8. Reduction of a wave function could not be understood as its transformation
into a real particle (an axiom).

9. Both logic and temporal sequence of a wave function states are realized in the
state of superposition.

Even in an infinitely short segment (interval) of time At; there exits finite proba-
bility of a particle presence in some volume dv, and in the next infinitely short inter-
val of time At, there exits finite probability of a particle absence in this volume (rea-
son: existence of the Schrodinger equation, dependent and independent of time).

All the mentioned positions directly or indirectly point at the validity of the fol-
lowing proposition.

The Atemporality principle

Some hidden parameters of a quantum micro-object (such as its coordinate in
space or direction of polarization) change in the atemporal manner.

! Godarev-Lozovsky Maksim Grigorievich. Russian Philosophical Society. Email: godarev-
lozovsky@yandex.ru
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MPUJIOKEHUE AHTPOITHOI' O [IPUHIIUAIIA K BUOC®EPE
© Tony6uukos 10.H.*, 2011

Yem siBnsiemcs Mbl st Beesiennoii? Eme B anoxy MpauHoro CpeHeBeKOBbS
YeJIoBeK omrymain ceds B neHTpe BeenenHoi. Panyu Hero Bpamianucek 3Be3/bl, CBETH-
na Jlyna, Bcxomuino u 3axoamwno ConHue. 13 Bcero 3Toro Bepmuiach ero cyanoa.
Bcst kocMornorus Obu1a aHTPONOIIEHTPHYHOM.

K XX B. 0T 3TOro MUPOBO33pEHHsI HE OCTAJIOCh HU cilefa. ““YBenuduBast MUp 10
Ype3BBIYaiHBIX Pa3MEPOB, HOBOE HAYYHOE MHPOBO33PEHHE B TO K€ BPEMsl HU3BOIH-
JIO YeJIOBEKa CO BCEMH €r0 MHTEPecaMy M JTOCTHKECHUSIMH — HU3BOJAWIIO BCE SIBJICHHS
JKU3HU — Ha TOJIOKEHUE HUITOXKHOM monpooHoctu B Kocmoce™ [Bepraackwii, 1980,
c. 247], Hecymielicsi Ha MaJICHbKOW IECUMHKE B OKPYXCHHUH OECKOHEYHBIX MpO-
cTpaHCTB B OkeaHe cMepTH. Hy kakoe neno BeeneHHOW MOXeT OBbITh /10 TOrO, 4TO Ha
OJTHOI M3 ee OeCUMCIIEHHBIX «IIECUMHOK» oOuTaer uenoBek? KoHedHo, pa3 yx oH
HOSIBUJICS, TO MYCTh ce0e CyIecTByeT

WMHTynTUBHBIE 1Ora KU IPOLUIOTO O CBS3M YCIOBUH CYIIECTBOBAHUS YEJI0BEKA C
CaMbIMHU CYIIECTBEHHBIMU Y€PTAMHU BcenenHolt crany BHOBb HpO6y)K}13.TI)C${ K KOHITY
1960-x romoB. Torna BBISICHHIOCH, YTO MHP OYKBaJIbHO HATSHYT Ha 9 (QyHIameH-
TaJIbHBIX KOHCTAHT.. Cpeny HUX (hUTypHpOBaIH:

— IOCTOSTHHAS TATOTEHMS,

— noctossHHas I1nanka,

— KOHCTaHTa, 00paTHas CKOPOCTH CBETa,

— 3apsi/l IEKTPOHA,

— Macca JIEKTPOHa,

— KOHCTaHTa cJ1aboro sAepHOro B3auMoIeicTBHS.

Kaxcmast 13 pyHIaMeHTa bHBIX KOHCTAHT BBINJISAUT CIYyYaliHOM, HE CBSI3aHHOM C
JIPYTUMH, Ka3aJock MOIJIa Obl MMETh MHbIe 3Ha4eHHs . Ho Kaxaplid pa3 BBIACHSIOCK,
YTO MaJeHIre U3MEHEHHS XapaKTePHUCTHK JII000H M3 HUX BEIyT HE K COOTBETCTBY-
OIIMM TPOIOPLMOHATIBHBIM MTOCJIEACTBHAM, a TIONPOCTY K MCUE3HOBEHMIO Beeil Bee-
neHHoi. Hampumep, nmpoTon Tspkenee siekTpoHa B 1836 pa3. U ecnu 6b1 3T0 COOT-
HOIIIEHHWE CTAHET YyTh JPYTUM, JaKe B €IMHUIIAX TIOCIIE 3aMATOMH, TO AaTOMBI HE CMO-
I'yT CYIIECTBOBaTh. Bech Mup pa3BaJMTCsI, IPEBPATHUBIINCH B Xa0C, B IIyCTHIHIO BO-
JI0poJia WM JaXke eIe Hedro xyamree. Y ecnu maneiiniee n3MEeHEHHE YMCIIOBBIX 3HA-
YeHWH KOHCTAHT IMPOU3OUIET, TO O3HAYaTh OHO OyIeT amoKaJWNTHYEeCKUH (HuHAIT
JUTSL BCE MaTepHUu CO BCEMH €€ OECUNCICHHBIMH T'aTaKTHKaMU.

K xoniry 1970-x HacumthiBasioch 23 Takux KOHCTAHT, K KoHIY 1980-x — 30. Ce-
TOAHS (PM3UKHM YKA3bIBAIOT NPHONMM3UTENbHO Ha 40 QyHZaMEHTANBHBIX KOHCTAHT.

tr onyouurkoe IOpuii Hukonaeguu. Bepymuii HaydHBIH COTpyZHHK. MOCKOBCKHUI

rocymapctBeHHblii  yHuBepcuter um. M.B. JlomonocoBa, ['eorpaduueckuii (akynbrer.
Kanmupar nayk. Email: golubchikov@list.ru.
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Ecmu 661 MBI caMu iogOupan pyHAaMEHTATbHBIE KOHCTAHTHI, TI0 KOTOPBIM CIIPOCK-
THpoBaHa BceneHHast, To yoeauiauch Obl, 9TO BO BCEX CO3JaHHBIX HAMH BCEJICHHBIX,
KM3Hb BO3HUKHYTH He cMoryia. [Ipunuiocs Obl BRIOMpAaTh UIMEHHO T€ CYIECTBYIOLINE
KOHCTaHTHI. YenoBek ¢ 3emyell HE IMOJCTPOEH IOJ HUX, a HA0OOPOT, OHM CaMu
HaCTpOEHBI 11 uenoBeka Ha 3emuie. [lomydaercsi, 6e3 HaOmronareneil He ObUTO OB
Bcenennoii. Hexomy ObuTO OBl €€ BUAETh M CHBIIIATH. JTO MOJOKEHHE TOIYIHIO
Ha3BaHue aHTpornHoro npuHImmna [[Ilep6akos, 1999; Barrow, Tipler, 1986; Bostrom,
2002; Leslie, 1996]. U3 Hero BeITeKaeT, 4yTo “BO BceleHHOHN MOMKHA BO3HUKHYTH
Jaxxe pazymMHas oOpaborka mH(opmanuy, U, pa3 BO3HUKHYB, OHa HUKOT/Ia HE Ipe-
kparutcs” [Barrow, Tipler, 1986, p. 3]. BeigBuHyTa naxe uaes «coy4dacTBYIOIIEH
Bcenennoi», nopoxaaronieii Ha HEKOTOPOM OTPE3Ke BPEMEHH CBOETO CYIECTBOBA-
HUS HaOJrOMaTeNel, HaOMIOACHUS KOTOPBIX NPUAa0T BeeneHHo# peanbHOCTD [Yuil-
nep, 1982].

3Be3HBIN KYIOJI CcTaJl HAMHOTO OJIMDKe U yesloBeKopa3MepHee. BHOBB akTyasb-
HBI 1 HENPEXOAAIIN l'[OCTyJ'IaTI)I IInaTona o OCJI0M, Hpe}II_HCCTByTOLHCM CBOHUM 4YaCTAM
H ONpCACIIAIOIEM UX CBOICTBaA. MI/Ip B CBC€TC AHTPOIMHOI0 MPHUHIHWIIA BBICBETUJICA
KaK €JMHbI TMTaHTCKUH TOYHO BBIBEpEHHBIN Ta3. Kaxknmas w3 yacThuek riasa 1o
OT/IEJIBHOCTA HUKAaKOW CBETOBOM KBAaHT HE BOCIPUHMMAET. BO3HUKHYTH TJjila3 MOr
TOJIBKO Cpa3y M LIEJMKOM, paHbIIE BCEX COCTABIIAIOUIMX €ro yacteid. Beskas meHb-
11asi ero U30JIMPOBaHHAs YacTh OOpeyeHa Ha rudenb. A 6e3 Hee MOXKET NOrHOHYTh U
cam ria3. [IpencraBuTh 3BOJIOIMIO IJIa3a MOXKHO B BHJIC Pa3BUTHS OpraHU3Ma M3
3apofbIIIa, HO HUKAaK He U3 KOMIIOHEHTOB CaMOro Iiiasa.

[MogoOHoe npociexuBaercs U B Ouocdepe, rie BCe OpraHMu3Mbl CBA3aHBI MEXKIY
co0oii nuieBbMH 11enodkaMu. “TlepBoe MosiBNeHUe KU3HU MPH CO3AaHUK OUOCheph
JIOJDKHO OBLIO MPOU30WTH HE B BUJIE MOSBJICHHS OJHOTO KaKOro-HUOYAb BHIA Opra-
HHU3Ma, & B BUJIE UX COBOKYITHOCTH, OTBEUAIOIIEH T€OXMMUYECKIM () yHKIHSAM JKA3ZHH.
JloiKHBI OBUTH Cpa3y MOSBUTHCS OUOLIEHO3BI. .. DBONIIOIMOHHEIH TPOLece, KKy Obl
(bopMy ero Mbl HU B3sUIH, BCETJia UIET Yke BHYTpU Ouochepsr” [BepHanckuii, 1980,
c. 278, 290-291].

OdeHb KECTKHE IEeNIeBBIe COOTHOMIEHHS MIPOCIEKUBAIOTCSA M B opranusme. Jlio-
00l W3 HUX CO3MaH Ha OCHOBE OMHON WM TOHW ke crupaneBumHONH monekynsl JTHK
(me30KkCHPHOOHYKICHHOBON KHCIIOTEI). BO3MOXHBIE €¢ MOMM(MDHUKAIMH JTOTYCKAOT
Jyana3oH OTKJIOHEHWM CTpPOro B Mpeenax OAHOro Buaa. Maneulue HW3MEHEHUs
3HAYMMBIX TIPU3HAKOB BHA, KOAMPYeMbIX MoHOMOp(hHBIMH reHamu (80% reHOB
Ka)KII0TO BHIA), JeTalnbHbl [AnTyxoB, 2003]. Opranu3mbl He MOTYT KakK TUIACTHINH
U3MEHATHCA OT OMHOrO BHIA K ApyroMy. CTaHOBSTCS TMOHSATHBIMH KaK OTCYTCTBHE
JIOCTOBEPHBIX MEPEXOMHBIX (HOPM MEXITy KPYIMHBIMA TaKCOHAMH OPTaHHU3MOB B Ta-
JICOHTOJIOTMIECKOH JIETOIMCH, TaK U BCE HEYJaul CENCKIMOHHON HayKH IO BBIBEIE-
HUIO HOBBIX BHIOB.

IIposiBiisieTcst 1M aHTPONMHBIA NMPUHIM B Ouochepe? OCHOBHBIE XapaKTepH-
CTHKH 3eMJIM HE CTOJb CTPOTH Kak (hyHIaMEHTalbHbIe KOHCTaHTHI. VX M3MEHEHUS
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BO3MOXKHBI B OIPEAEIEHHOM JMamna3oHe. Ho M B HHMX MpOCIEXKHBAETCS BCE TO XKe
TAWHCTBEHHOE LeJIETONIaraHue.

Mexnay Temnepatypoii okpyxaromiero 3emito Kocmoca (—271°C) u Temmeparty-
poit moBepxuoctu Comana (+6000°C), 3akitoueH OrpOMHBIN IHANa30H TEMIIEPATyp.
TemmnepatypHble KonebaHusl Ha 3eMiie COCTaBISIOT puMepHO 1% oT 3Toro anama-
30Ha. Hu ofHa npyrast ruiaHeTa He UMEET CTOINb Y3KOro TEMIepaTypHOro HHTEpBaa.
U Tonpko B HEM MOXKET CyHIECTBOBATh BOJA C €€ YHUKAJIbHBIMH OMOLEHTPUYHBIMHU
cBoiictBamu. Cpenu Hux JL.OK. T'engepocon [1924] ormeuan yHUKaabHO BBICOKYIO
TEIUIOEMKOCTh, aHOMAJIbHOE paclIMpeHHe NpH oxJaxaeHuu Hwke 4°C, HM3KYIO
IUIOTHOCTH JIbJIa, AHOMAIIBHYIO TEIUIONPOBOJHOCTh, HECPaBHEHHBIE CIIOCOOHOCTH
BOJIbI KaK PAaCTBOPHUTEINS, BHICOKOE IMOBEPXHOCTHOE HATSDKEHHE, CIIOCOOHOCTD Tepe-
JIBUTaThCSl IO TOHKUM IIOpaM M KalWUIsipaM BOIPEKH CHIIbI TSDKECTH. M3MeHeHue
JII000T0 M3 3THX CBOWCTB NPHUBEJIO OBl K Pa3pPYIIEHUIO CPEIbI )KU3HH.

Emie OGonee y3kuii TemrepaTypHbI AMANa30H CYLIECTBOBAaHHS UMEIOT (epMEH-
Thl. Ecin TemmepaTypa opranusma omyctutcst Hibke +30°, ¢epMeHThl mepecTaHyT
paborath, HaCTYNUT INepeoxJaxieHne opraHu3Ma. Ecnu Temneparypa ¢hepMeHTOB
HOIHUMeETCS BbIle +42° — OHM HeoOpaTHUMO pa3pymiatcs. TeroKpoBHbIE KUBOTHbBIE
3UMOM TOJ/IEPYKUBAIOT HEOOXOAMMYIO TEMIIEPATypy CBOMX (PePMEHTOB B OCHOBHOM
norpedsienueM nuniy. Crano ObITh, OHA TOXKE HUKOTJA HE JOJDKHA OblLla UCCSIKATh
MOJIHOCTBIO.

V3Kuil UHTEpBaJ 3€MHBIX TEMIIEPATYp MOAIEPKUBAETCS MIPEXKIE BCETO KPYrOBOH
opOuroii 3emiu (Y OCTaNBHBIX TUIAHET OHU AUIMNTHYeCKUe). Eciu Obl 1 3eMHas op-
Outa ObUIA SJUIMITUYECKOH, TO NMPH M3MEHEHHH paccTosHus 3eman or ConHLa B
nuanaszoHe oT 5 10 15% mponcxXoauiio Wik 3aMep3aHne, WK BBIKHIIAHUE BCEH BOJBI
Ha Hamel mraHete [Ward, 2004]. A eciuit GBI CONHEYHast YHEPTUS KOT1a-Tu00 B HC-
TOPUH OKa3ajlach OTPE3aHHOU OT 3eMIIM KaKUM-HHUOYIb MBUIEBBIM O0JIAKOM, TO yKe
yepe3 HECKOJIbKO HeJelnb TeMIeparypa 3eMiIM CpaBHsUIach Obl C TeMIepaTypoi
okpyxaromiero Kocmoca, T.e. cocraBuna os1 —271 °C.

CrouT CpemHeroJoBOH TeMIlepaType MOHM3UTCA Ha HECKOJBKO I'PagycoB, Kak
BO3pACTeT IUIOLIAJb IMOCTOSHHOIO CHEXHO-JIEASTHOTO TOKPOBAa M, KaK CIEICTBHE,
TIOBBICUTCS IUTAHETAPHOE JIBOE0, UTO, B CBOIO OYEPE.b, MPUBEACT K JaJbHEHIIEMY
MIOHIDKEHUIO TeMmnepaTypbl. CTOMT CpeaHET00BOH TeMIIepaType MOBBICUTCS Ha He-
CKOJIBKO T'PaJycoB, KaK BO3pacTeT KOJIMYECTBO BOASHOrO I1apa B aTMocdepe U ycH-
JUTCS TIAPHUKOBBINA 3¢ ¢exT. bmaromaps mpucyTCTBHIO B aTMOC(epe MapHHUKOBBIX
ra30B— BOISHOTO Tapa, YIJIEKHCIOro ras3a, MeTaHa, OKHCH a30Ta — Ha 3eMJe IMOf-
nepskuBaeTcs TeMiiepatypa Ha 33 °C Brlmre, 4eM OHa OblIa OBl B OTCYTCTBHE MTapHH-
KoBOro 3¢¢ekra. Bmecro cpemHeil mo mpupOAHBEIM 30HAM Temmeparypsl +15 °C,
nvenu Ob1 —18 °C [Apmana, 2001]. T'maBHBI HCTOYHUK MApHUKOBOTO 3¢ dekra —
BoxsiHOM map. Ero B atmocdepe 3emmn 0,3%, a Bkiaa B mapHUKOBBINA 3¢ (eKT - mo-
gru 70%.

Ecny miomans coBpeMEHHOTO JIETHMKOBOTO MOKPOBA, 3aHMMaromero 8% 3em-
HOH CyIIH, BO3PACTET BCEr0 Ha HECKOJIBKO MPOLEHTOB, TO JEISHON IMTOKPOB OBICTPO
OXBAaTUT BECh 3€MHOH IIap W HEOOPAaTUMO NPHUBEIET €ro K COCTOSHHIO 3aMep3IleH
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0e3KM3HEHHOHM IUIaHeTsl (Momenb «Oemoit 3emum», Snowball Earth) [Momcees,
Anekcannpos, Tapko, 1985]. SIcHo, 4TO Tporecc MOMMKEH OBUT TIPU KaXKOM OJIee-
HEHUHU KaK-TO TIPEKPalaThCs, €CIId BECb MHpP HHUKOT/A IETMKOM HE ITOKPBIBAJICS
apaoM. Ho kakum o6pazom? CTOPOHHUKH OJIEJICHEHUH BBIHYK/IEHBI OOBSCHATD, YTO
KakK pa3 Toria, korna Ouocepa Obuta roToBa 3aMep3HYTh, [0 yJaYHOMY CTEUEHHUIO
00CTOSTENBCTB, MOBBIIATACH aKTHBHOCTD BYJIKAaHOB, WM BO3PAcCTajO KOJHMYECTBO
nocrynarouie Ha 3eMIIt0 COTHEYHON HEPTUH, WM 3eMIIsl BBIXOJWIA U3 3aKPbIBAB-
mrero ee or ConHia meuteBoro obnaka mim ConHeuHasi cucreMa M3 Kakoi-TO TyMaH-
HoctH [Bynpiko u ap., 1986]. Ilo MEHEHNIO OHUX, YCHIMBAJICS MApPHUKOBBIH 3(h(deKT,
10 MHEHHIO JPYIUX, — YMEHBIIAIACh OTPayKaromasi CHocOOHOCTh CHEXXHOTO IIOKPOBa,
10 MHEHUIO TPETbUX — B HY)KHOE BPEMs MOSBISIMCH HOBBIE TPYIIBI OPraHU3MOB,
CHOCOOCTBYIOIIMX HEHTpaIU3aldi HEONAronpHsATHON TEHICHIUH K YpEe3MEpHOMY
MOXOJIOJJAHUIO MJIM TOTEIUICHUI0. «BOompocoM KM3HU Uil HAac SIBJISETCS BBIICHEHHE
TOTO, KaK yAaeTcs IIaHEeTe 3aTOPMO3UTh ITPOTPECCHPYIOIIEe TTOXO0I0/IaHUE B TIEPUO]]
HaCcTynaHus MATCPHUKOBBLIX JIBAOB, INPUYEM 3aTOPMO3UTH TOYHO Ha Kparo «Ipora-
ct». OT canomucTa, HeCyIIerocsi ¢ Topbl Ha OEIIeHOi CKOpOCTH, Tpedyercs B Ta-
KUX CHTYallMsX BCE MacTepCTBO, Ilia3oMep, (paHTacTHYEeCKasi TOYHOCTb JBIKCHUI. A
HeOoJbIIast ToMeXa Ha MyTH TPO3UT TparudeckuM ucxoaom» — nuuer A.J[.Apmana
[2001].

CMmeHy BpeMEH rojia ¥ BCe NPUPOIHO-KIMMATHUECKOE Pa3HOOOpa3ue IUIaHEThI
MpeonpeaenseT HakJIOH OCH BpamleHus 3eMiH K dKiunTike Ha 23.5°. Ocu Bpaie-
Hust CoNHIA ¥ MOYTH BCEX IUIAHET HAIpPAaBJICHbI MEPNEHIUKYISIPHO IIOCKOCTH JK-
nuntukd. Toiapko y Ypana u 3emun oHH OTKIOHEHBI. Ho ecnm Obl och BpalieHus
3eMiM pacroiaranach BEpTHKaIbHO MO OTHOIIeHHI0 K CONHILY, TO IIMPOTHOE pac-
npeneseHre TeMIepaTyp HalloMUHAIO Obl BcTpedaeMoe Ha Mepkypuu. Tam Ha skBa-
Tope Temmeparypa gocturaer 1o 1000 C gaem ¢ mopozamu 10 MUHYC 50° HOYBIO.
BenkoBas x13Hb Ha TaKOH IUIAaHETE HE ObLIa OBl BO3MOKHOM.

Crabunu3upyeT HaKJIOH OCH BpalleHus 3emin K sxinuntuke Jlyna. bes Hee 3em-
Has och ObUTa OBI XaOTHYHA W HECTAaOWIbHA, KaK, HarpuMep, y Mapca. Mapcuanckas
0oCch MOXET KpeHUThes 10 60°. KommproTepHOE MOAETHPOBAHKE, BBHITIONHEHHOE IS
3emii, mokazano, uro 6e3 JIyHBI ee yronm HakJIOHAa W3MEHsUICS OBl B emle OOIBIINX
npenernax — ot 0 mo 85° [Laskar, Joutel, Robutel, 1993].

A emie ecTb MHOT'O TAKOTO, YTO HEU3BECTHO, SIBIISIETCS JIM OHO KPUTHUECKUM ISt
CYIIECTBOBAHMS JKM3HH Ha 3emiie wian HeT. HeoOXoanmsl i A71st Hee Ipyrue co3Be3-
musi? Jlpyrue ianeTsl 1 X ciryTHUKH? CracaloT JId OHU JKU3HB Ha 3emie?

W3zBectHO Hampumep, uto FOmurep 3amminaer Hac OT acTeponaoB U komeT. CBo-
el OrPOMHOM Maccoil OH PKpaHUPYET MX OT HAac M IMpUTATHBaeT k cede. Ecmu ObI He
IOmmTep, MMEHHO ¢ Takoi Maccoi i OpOUTON BpAIICHHS, TO 3eMIISI ITOBEpraiach ObI
6ombapaupoBkam acteponioB 1 komeT B 1000 pas game, yeM B peanbHOCTH [ ATKHH-
coH, 2001]. ITocnexnmnii pa3z IOmurep cnac Hac OT THTAHTCKON BBICOKOCKOPOCTHOM
komeTthl Ilymeiikepa — JleBu 9 B 1994 r. IlpursiHyTast MOIIHBIM TPaBUTALMOHHBIM
nonreMm FOmmTepa, komera packononack Ha 20 KyckoB. OrpoMHBIE B3PBIBBI CIIEIOBAIIN
M0OYEpeTHO B TEUCHNE HECKOJBbKHX CYTOK. Jlaxke oqHOro m3 HHMX ObIIO OBI 1ocTa-
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TOYHO, YTOOBI YHUUTOXHUTH OMOc(epy MM XOTSI ObI YENOBEUECKYIO IUBHIM3ALIHUIO.
Ho Bcerna nmu FOmmurep Tak 3ammuiman 3eMITio ¥ Kak J0JT0 3TO OyIeT MpoIoKaThCs?

OT IPOHMKHOBEHHS HAPY)KY BHYTPEHHETO TeIlla 3eMJIM HU)KHHUE CIION aTMoc(e-
pBI HarpeBatoTcst 3a rox numb Ha 0.1-0.2°C. Ho aToT He3HauuTenbHbIi H30BITOK SH-
JIOTEHHOTO TEIUIa MCKIIOYaeT BO3MOXKHOCTD TIOIJIOIIECHHSI 3€MHOW KOPOH OONBIINX
KOJIMYECTB COJHEYHOro Temia. He Oyxp aToro mepeseca, Ha MporpeBaHue JIUTOChe-
PBI CHApYXXH TPAaTHIOCh OBl 3HAYUTENILHO OOJBIIE COTHEYHOM IHEPTHH B YIIepO mpo-
TPEBaHUIO HIKHUX ci1oeB atMocdepsr [I'puropses, 1966, c. 139].

[NocTynnenune Temia U3 3eMHBIX HEIp 3aBHUCHT OT COACP)KaHHS B 3eMHOI Kope
paZMOaKTHBHBIX AJIEMEHTOB, TJIaBHBIM 00pa3oM ypaHa u Topusi. VX KOHIEHTpaius
HE JIOJDKHA OBITH CIMIIKOM HU3KOH, YTOOBI HE BOCHPENATCTBOBATh aKTUBHOCTH 3€M-
HBIX Henp. be3 TekToHMueckol aKTUBHOCTH BOJa yxke 3a 14 MIIH. JIeT CHUBEIUPYET
BeCh penbed) 3eMHOM CYIIM CO BCEMHU ropaMHu JI0 YPOBHS okeaHa [Patmens, 1905]. A
Bcero 3a 50 MIIH. JIET 9pO3Usl CYLIH LEIIMKOM 3arlOJHUT OKEaH BEIHOCUMBIMH PEKaMu
TBepApIMU yacTuiiamu [Knure, Jlanunos, Konumes, 1998]. B Mmopst u okeaHbl BbIHE-
CyTCs BCE JKM3HEHHO Ba)KHBIE dyieMeHThl. OOpaTHO Ha Cylly OHHM MOCTYNAIOT B HH-
4YTOXKHOM KonmuecTBe. He Oonee 1% ot BeiHeceHHOro (ocdopa BO3BpALIAIOT Ha CY-
Iy MOPCKHE NTHUIIBI B BHJE I'yaHo. UToObI MOAACPKUBATE HEOOXOAUMBII [UIsl TIOA-
Jep KaHus KU3HA KPYrOBOPOT BOIBI B IIPUPOZEC BHOBH M BHOBB JIOJDKHBI B3JBIMATHCSA
TOPBIL.

U BMecTe ¢ TeM KOHLICHTpalLs PaJHOaKTUBHBIX SJIEMEHTOB B 36MHOI KOpe HE JIOJKHA ObITh
CIIMIIKOM BBICOKOH, 4TOObI HE BBIODOCHTH HAa IIOBEPXHOCTh T'MI'AHTCKHE OOBEMBI
riyouHHOrO BemecTBa. [IpumepoM rudenu Takoro poza, Moxoxe, MOXeT CIYKUTb Mapc.
Ilo pa3mepam OH pa3 B ecCATh MEHbILE 3eMJIH, a [0 BYJIKAaHMYECKOH aKTUBHOCTH KOTJa-
TO CYIIECTBEHHO IIPEBOCXOMII ee. MapCHaHCKUE BYJIKaHbI ¢ OTHOCUTENIBHBIMH BBICOTAMU
cepime 20 kM - camble Oonblime Bo Bced ConHewHoi cucreme. VX ruranrckue
U3BEP)KEHHUS BIIOJHE MOIJIO MOTJIOTUTh BECh KUCIOPOJ IUIAHETHl. A ero, cyas Io
KpacHolBeTaM Mapca KHJIOMETPOBOI MOIIHOCTH ObUIO B 4YeThIpe pas3a Oojblue, YeM B
coBpeMeHHoOl 3eMHOil atMocdepe [[loptHoB, 1999]. Temepr 00 3TOM KHCIOpOIE
HAllOMUHAET JIMIIb Ta KpacHO-Oypas OKpacka IUIaHEThl, YTO CBOWCTBEHHA OKHCIIAM
xKenesa (FeMaTHTy, JUMOHUTY). Takoll XMMHYECKHH COCTaB M MOATBEPAMI aHAIIU3
MapCHAaHCKHX PIKaBbIX IIECKOB, BBIIOJIHEHHBIH MapCOXOJOM C aMEPHUKaHCKOro Kopabiis
«Opportunity» [McEwen, et al., 2007].

Uro0Bl MOTOK TEIJIa W3 3eMHBIX HEAp HE TPEBHIMIa] CBOMX HE3HAUHTEIBHBIX
3HAYCHUH B TOPHBIX OOIACTSIX HIET yCWICHHAS MOTepsl YHAOTCHHOro Tema. [Ipowc-
XOAWT OHAa II0 [BYM TmpuyuHaM. Ha mepByro w3 HHX OOpaTHJI BHHUMAaHHE
A.A.T'puropseB [1966, c. 139]. Cps3ana oHa ¢ 0OBEBaIOLIMMI TOPHEIC TPEOHU BET-
paMu co 3HAYUTEIHHBIMU CKOPOCTSAMH JBIDKEHUS Ha OONBIINX BhIcOTax. OHU OTHU-
MArOT Y 3¢€MHOW MOBEPXHOCTU MHOTO JIMIIHETO TeIla. BTopas npuurHa 3aKito4aeTcst
B CAMOM MHTEHCHBHOM pa3pyLIEHUH 36MHON KOPBI B rOpax TEKTOHUYECKUMU PACKO-
mamMu U pasnomamu. [lo HUM pacmpocTpaHseTcs Ha TIIyOWHY (PPOHT OXJIa)ICHHS
3emMHOU KOpbI [Pomamos, 2003]. Ilo Bcelt BHAMMOCTH, TEKTOHUYECKass aKTHBHOCTH
HeZIp pa3pspKaeT TaKuM 00pa3oM BYIKAaHHYSCKYHO aKTHBHOCTb.



244 Godarev-Lozovsky M.G.

Bnarogapst BBICOTHBIM CTYIEHSIM TOp CYIIECTBEHHO oOoraiaercst BcsS KapTHHA
*u3HU Ha 3emite. ['opsl 3aanmaroT 40% 3eMHOH CyIH, a eciii uX ObLIO OBI MEHBIIIE,
TO Ha 3emiie OoblIe ObLIO OBl MYCTHIHB, TOTOMY YTO SIBISISICH «BOIHBIMH OalTHIMHU
TUTAHETBD), TOPBI MUTAIOT KUBUTEIIFHOM BIIArod NMPUMBIKAIONIYI0 K HUM cymry. «To,
YTO BCS CyIlIa IPUMBIKAET K TOPHBIM XpeOTaM, TOCITYKIWIIO TPHIMHON OeCUHCIEHHbBIX
W3MEHEHHH KJIMMaTa, B KOTOPOM JKMBYT OeCCUETHBIE )KHMBBIE CYLIECTBA, M TIPEIIST-
CTBHEM K BBIPOXK/ICHHIO YEIOBEYECKOTO POja, HACKOIBKO BOOOIIE OBLIO BO3MOXKHO
BOCHPENSATCTBOBATH €MY... M IMyCThIHb Ha 3eMJie CTaJI0O MEHbBIIE OTTOr0, YTO BCS CY-
IIa NPUMBIKAET K TOPHBIM XpedTaM, — MOTOMY YTO TOpBI, KaKk Obl OTBOAST BIary
HeOEeCHYI0 Ha 3eMJIIO U M3JIMBAIOT POT M300WINS III0A0POIHBIME TToTOKamH [I'epaep,
1977, c. 180-181].

CooTHolleHre Macchl 3eMJIM ¥ 3eMHOW aTMoc(epbl TOXKe, IT0-BUANMOMY, €CTh
KoHCTaHTa. bynp 3emis Oonee MacCHBHOM, NepeMelIBaHUe CIIOeB aTMochepsl U
OKeaHa CTayo Obl HEBO3MOXKHBIM. ATMOc(epa rMerna Ooiee YCTOHYMBYIO CTpaTU(U-
KaIMIO U B HEll B 3HAYMTEILHOM KOJMYECTBE HAKAIUTUBAINCH OoJiee JIETKUe, HO SI10-
BUTBIC I'a3bl — M€TaH, aMMHUaK, BOJOPO. JIro0as TexHuuecKas HUBUWIKN3alUA B TaKou
cpezie ObICTPO OBI 33JI0XHYJIACh OT COOCTBEHHBIX O0TOpOCcOB. bynb 3emist meHee Mac-
CHBHOM, €€ IPaBUTAI[MOHHOE TI0JIe He CMOIJIO OBl Y/Iep)KUBATh CTOJIb TUIOTHYIO aTMO-
cdepy ¢ comepxranueM kuciaopona B 21%. BHoBb BeIxoaut, «6e3 TBepay, He ObUIO O
Hebecy.

V3menenue copep:kaHUs KUCIOPOAA B aTMoc(epe Ha KaKue-TO MPOLCHTHI Jiefa-
€T CyLIECTBOBAHHE TEXHOLMBIIM3ALMN HEBO3MOXKHBIM. IpH KOHLIEHTpanuu KUCIO-
pona B 25% Bce, YTO MOXKET CrOPETh, Cropeno Obl JaXke IO MPOIUBHBIM JOXKAEM.
Cropenu OBl U TOpIOYHE IOJIE3HBIE HCKOIIAEMbIE — OCHOBA TEXHOJIOIMYECKOro Mpo-
LBeTaHUs 4yenoBedecTBa. Hao0opoT, mpu KOHIEHTpauu Kuciaopona Hwke 15% cra-
71 ObI HEBO3MOXKHBIMH TIPOLIECCHI JII0OOT0 TOPEHUst AepeBa, YT U APYrol OpraHuKH
[Apmanm, 2001; Lovelock, 1989]. OmHo 3T0 06CTOATENBCTBO HE OMAPUIO OBI YeIo-
BEUECTBO MOTYILECTBEHHOM sHeprueil orus. M BMecTe ¢ TeM, MPU COBPEMEHHOM
KOHIIEHTPALMK KHCIIOPOJa HUYTO HE CropaeT, eCIH BIaXHOCTh NpeBblmaeT 15%.
[ToaToMy NecHbIE ITOXKaphl X HE OXBATBHIBAIOT I10 ITOJICYIIN IUTAHETHI.

Kax cunpHeHmMH OKUCIUTETh KHUCIOPOI BOOOIIE HE JOKEH ObLI OBl B TaKMX
KOJIMYECTBaX HAKaIUIMBAaThCA B aTtMmocdepe. MIIUIHOHBI pa3IMYHBIX XHMHYECKUX
peakIuii, MpoLeccoB THUEHNS, TOPEHUsI, OKHCIICHUS, IIbIXaHUs, BBHIBETPHBAHUS I10-
TJIOIIAIOT MCKIFOYHUTEIBHO aKTHBHBIE MOJIEKYNBl Kuciaopona. M Toiapko oxuH mpo-
mecc (POTOCHHTE3a CIIOCOOEH KUCIOPO] IPOU3BOANTE.

«Eciu OBl 3eneHble pacTeHHs He CYIIECTBOBANIH, Yepe3 HECKOJIBKO COTCH JIeT Ha
MTOBEPXHOCTH 3eMJTH HE OCTAIOCh OBl cliefla CBOOOJHOTO KHCIOPOAA, W TIaBHBIC XU-
MHYECKHe MpeBparieHus Ha 3emie mpekpaTuwincky» [Bepraackmii, 1980, c. 235]. o
IpYTUM TofcdeTaM, 0e3 3eJIeHBIX PAacTeHWH KHCIopoxa mcde3 u3 atMocdeps 3a 10
000 ner [[Ixnosckumit, 1987], 3700 ner [[Topteos, 1999], 6 Thic. ner [Apmanz,
2001]. Yka3bIBaeTcsl, YTO BECh KHUCIOPOI MOXKET OBITh MOTPEOICH HA OHO JBIXAHHE
KUBBIMH OpTaHM3MaMH Bcero 2 Teic. JeT [Bropos, [pos3mos, 2001]. B mobom ciy-
Yae, CPOK OY€Hb HUITOXKHBIA ISl T€OJIOTHYECKOT0 BPEMEHH.
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A eciM YTJICKHUCIBIN ra3 IMepecTaHeT MOCTYNaTh B aTMOc(epy, TO PACTCHHS HC-
yeprnaroT ero 3amnac Bcero 3a 8-11 ner [bongeipes, 2001]. B Bo3nyxe ero oueHb Mano
— Bcero 0,034-0,037%. OH e Hy)XeH BCEM PaCTCHHSIM — CTUHCTBEHHBIM ITOCTABIIH-
KaM kuciopoxaa. Ilocie wcuepmaHus YIIISKHCIOro ra3a BCE KHBOEC MPEKPATUT CBOE
CYIIICCTBOBAHME.

MuiirapaaMu JIeT MOICPIKUBACTCS M PErYJIUPYETCsS TOHUAKIIEe COOTHOIICHHE
MEXTy KUCTIOPOJIOM M YTJTICKHCIBIM Ta30M, MEXKIY ITOCTABKOW KHCIOPOa 3€TICHBIMU
pACTEHUSIMH U TTOTPEOJICHUEM €T0 BCEM MHUPOM KHBOTHBIX, a TEIIEPh €IIC H JIFOACH C
UX nuBWIM3anuei. 3oomacca cocrasiser 1% ot obmeit puromaccel. Takoe ke co-
OTHOIIICHUE JIOJDKHO OBLIO COXPAHATHCS HA MPOTSHKCHHWU BCEH MCTOPUH OMOChEpHI.
OHO TOXe€, MO-BUIUMOMY, €CTh KOHCTaHTa. Bo3leHCcTBHE YellOBEKa CYIIECTBCHHO
00e/IHsACT OPraHUYEeCKUN MHp TUIAHETHI, HO HE MEHSAET 3TOr0 COOTHOIIeHUs. BMecTo
JTUKOW PaCTUTEIBHOCTU CO3JIAIOTCS CEIbCKOXO3SIUCTBEHHBIC Yrombs. McTpednss au-
KHX JKHBOTHBIX, YCJIOBCK 3aMCHACT X JOMAIlIHUMHMU. Haan/IMep, Ha CBETEC )KUBECT 60-
Jiee 2 M. TOMAIIHUX KOPOB U OBIKOB, MPUYEM MOTPEONISIIOT OHH KHCIOpo1a 00JTb-
11e, 4YeM BCe JII0JU BMecTe B3sThie [BTopos, [Ipo3mos, 2001].

ATtMochepa 3eMiH C yIMBHTEIbHBIM TOCTOSHCTBOM TMOJJIEPKUBAECT HYXHYIO
JUISl )KU3HU KOHLIEHTPALMIO KHCIOPO/Ja, a YEJOBEK €ro BOBCIO CIKHTaeT, pa3pyllaer
pakeTaMH U PEaKTUBHBIMU CaMOJIETaMH, PACXOAYyeT Ha OKHCIIEHHE U Kopposuio. [Ipu
9TOM YTBEP>KAAET, UTO 3aIachl KHCIOpOIa HeHcUeprnaeMbl 1 HUKaKOe HCTOIICHUE UM
He rpo3ut. ATMocdepHas HUPKYIISLUS ObICTPO BHIPABHUBAET KOHIICHTPAIMIO KHUCIIO-
poxna. [loaToMy mpocCieauTs €ro UCTOLICHUE NPHOOpPaMU HE YAAeTcs, U3MEPSIOTCS
€ro O4YeHb ycpeaHEHHbIe 3HaueHHsA. Ho 3To He 03Hayaer, 4To N0 TYT B MOPSIKE.
CornacHo pacyeraM KOJWYECTBO KUCIOPO/a B aTMocepe yMEHBIIHIOCh Y)Ke MOYTH
Ha niporieHT [Tkauenko, 2004].

Kak cornacyercss aHTpONHBINH NPUHIHUN C IJ100aTbHBIMH BBIMHPAHHUAMHU?
B..Bepraackuil nucasn, 4To 36MHasi KOpa «3aXBaThIBAET B IPENENaX HECKOJIbKHUX
JIeCATKOB KHJIOMETPOB DS I'€OJOrMYecKuX 00O0I0YeK, KOTOpble KOraa-To ObLIM Ha
noBepxHocTH 3emin ouochepamu. Ito Ouochepa, crpatuchepa, MeramoppuuecKas
(BepxHAA W HIWKHSA) 000J70YKa, TpaHUTHAS 000mouKa. [IponcxoxkIeHne ux Bcex W3
O6rocdeps! CTaHOBUTCS HaM SICHBIM TOJBKO Terepb. DTo — ObUIbIe Onochepsn [Bep-
Hazackui, 1965, c. 35]. He ocranyTcst 1 OT Hamel 6Hocgepsl JHUITb OTHA OJ00HBIE
ciensl?

B konme menoBoro meproaa Oput0 yHHUTOXKEHO 70% BCero KMBOro Ha 3emiie,
6onee 90% JKUBBIX CYIIECTB ITOrHOIN B MEPMCKUH Tepron. B maneoHTONMOrMUeCcKOi
JIETONTUCH JOCTATOYHO XOPOIIO MPOCIEKEHO, YTO KKIOMY KPYITHOMY BBIMHPAHHIO
OpPTraHMU3MOB MPEAIIECTBYET KPYIMTHOMACIITA0OHBIH poCcT OMopa3HooOpas3us u, Mo BCer
BUOMMOCTH, OroMaccel. K HacrosieMy BpeMeHH HACUMTHIBaeTCs OKojo 250 Thic.
BH/IOB, Y)X€ BBIMEPUIMX K MOSBICHHIO UeloBeKa. UHciIo OOHApYKEHHBIX TaKHX
OCTaHKOB COOTBETCTBYET MIIIMAP/IaM MOTHOIMINX 0COOCH.

CornacHO HBONIONMOHHBIM BO33PEHHSAM KOJIMUYECTBO KMBOT'O BEIIECTBA B HCTO-
PHH TUTaHETHI TOJDKHO OBUTO BO3pacTaTh OT abHMOreHHOW 3emiu a0 Hammx gHeid. Ho
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€CJIH JIepKaThCsS SMIMPHIECKH HAOII0aeMBIX (haKTOB, TO TPOMaJIHBIE 3AJIEKHN YIS,
HedTH M KapOOHATOB (M3BECTHSKOB, Meja, JOJOMHTOB, Mepreieil), oOHapyKuBae-
MBIe B JpPEBHHUX 3E€MHBIX TOJIAX, B YAaCTHOCTH MOIIHBIE TONIIH YIIUCTO-
rpaUTOBBIX CJIAHIEB, UIYHTMTOB W YEPHBIX CJAHIEB PaHHErO apxes, CBUAETENb-
CTBYIOT CKOpee COKpAaIIeHHH KOJMYECTBAa >KUBOTO BEIIECTBA OT TOTO T'MTAaHTCKOTO
M300MIIHS 10 HAIIEro BPEMEHH.

Kak cormacoBath CTONb KOJOCCAJIbHOE WX YHCIO C AHTPOIHBIM HPHHIUIIOM?
MosxeT OBITh CTAaHOBJICHWE MUPO3JaHHe IIT0 MeToaoM mpod u ommbok? Ho Takoe
KOHCTPYHPOBaHHE BOOOIIIE MPSIMO MTPOTUBOIOCTABIISIETCSI aHTPOITHOMY MPUHIIUITY.

OOpamiaer BHUMaHHE KOJIOCCAILHOE KOJMYECTBO BBIMEPIINX OPraHU3MOB, J10-
LIEANINX 10 HAaC B ()opMe OKaMEHENIOCTeH, MPUOOPETIINX CBOMCTBA KaMHS U CTaB-
LIMX YacTblO0 3eMHOW KOpbl. O4EeBUIHO MHOTHE, €CIM HEe OOJBIIMHCTBO OKaMEHEIO-
CTeH, ObUIM TTOTOM TEPEOTI0KEHBI, Pa3pyIICHbl MM MOJTHOCTBIO YHHYTOXKEeHBL. Co-
BpPEMEHHBIE ITPOIIECCHI HE JIAI0T MPUMEPOB OKAaMEHEHHs Oprann3mMoB. Bee ymepiie B
Hallly JHU KUBBIC CYLICCTBA pasjlaraloTCd U HE YCIIEBAIOT IIPEBPATUTHCA B KaAMCEHb.
MukpoObl, 4epBH, HACEKOMbIE HE OCTaBJISIOT HHUKAKOTO BPEMEHH JUIsi KaKoro-indo
UX OKaMmeHeHUs. borblnas 4acTh OKaMEHENOCTeH IpeJcTaBlieHa MOPCKHUMHU Oecro-
3BOHOYHbBIMH (MOpCKI/IMI/I 3B€31aMU, M€y3aMH, ITUICYCHOTUMHU U MOJ'IJ'IIOCKI/IMI/I), KO-
TOpbIe 00BIYHO HE OTIMYAIOTCS OT COBpeMEHHBIX (opM. B Hame Bpems Takue opra-
HHU3MBI UCTIEBAIOT 0COOEHHO ObICTpO. [10UTH MOBCEMECTHO BCTPEYAIOTCS OKaMeHe-
JIble PACTUTENbHBIE OCTATKH, OKAMEHEINbIC JEpEeBbs, M3BECTHBI LENble “‘KaMEHHBIE
neca”. VI3BecTHBI 3aJIeKHU yIIIei, TOKe B 4eM-TO OJIM3KHE K OKAMEHEIBIM PacTUTENb-
HBIM ocTaTkaM. OCTaHKHM [T03BOHOYHBIX BCTPEUYAIOTCS HEYACTO, XOTS HalEHBI LeTIble
KJIa0HIIa OKaMEHEIBIX TUHO3aBPOB.

V3ydast MHOTOUYHCIICHHbIE OCTAaHKH OPTraHU3MOB, OTCYTCTBYIOIIMX HBIHE BHJIOB,
KroBne [1840] 0OHapy»KuiI, YTO MPEKHUIA BUIOBOM COCTaB IIAHETHI ObLIT HEU3MEPH-
Mo pa3HooOpa3Hee. CokpailieHne 6ropazHooOpasusi KioBbe CBsI3bIBAII € III00ATBHBI-
MH KaTacTpodamu, H3MEHSIBIIMMH (DU3HYIECKYIO KapTy Mupa. Bo Bpemena stux co-
OBITHII TIPOMCXOJIJIAa TUTAHTCKasi cMeHa ¢ayH u (iaop, HaOmoaeMasi B TEOIOTHYIE-
cKHX Iuiactax. KioBbe mpuImen K BBIBOJAM, YTO NPOLECCHI, ACHCTBYIOLINE CETOIHS,
HEJOCTaTOYHBI JI TOTO, YTOOBI POM3BECTH T€ TPAHINO3HBIE IEPEBOPOTHI, KOTOPHIE
3aIMCaHbl B 3eMHBIX CIOsX. Jlaske ecimu 3TH Ipoueccsl OyayT NeicTBOBAaTh MUJUIMO-
HBI JIET, OHH HE CMOT'YT COOPYAUTH TaKHe TOPHBIE MacCHUBBI Kak AJbIbl. B mepuonsr
WX CO3UIOAaHUA JEHCTBOBAIM DKCTPAOPIMHAPHBIC CHIBI C TOpa3lno Ooliee MOIIHOH
SHEpreTUKo. IIpuYnHbl UX TIIETHO MCKAaTh CPEAM ACHUCTBYIOLIMX CETOJHS HA 3EM-
HOH moBepXHOCTH cuil. OHM MpephIBald CIIOKOHHOE TeYeHHEe OOBIYHBIX TeoIornde-
CKHMX M OMoNornueckux npoueccoB. CoBpeMeHHast HayKa He JaeT OCHOBaHHUH YyTBEp-
KIATh, YTO CUIIBI, Oe3ICHCTBYIOIIME CErO/IHS, HE MOIJIH NPOSBIATE ce0s B TPOIILIOM,
WITH TIPaBHJIBHO HAMH TTOHSTHI B HACTOSIIIEM.

Bce oprannveckre OCTaTKH JISTKO pa3iaraloTcs MPH TOCTYIIE K HUM KUCIIOpOa,
a Takhe COCIWHEHWS, KaKk He(Th, pacmagaroTcs CaMOIPOW3BOIBHO M JIOBOIBEHO
OBICTPO. DTO MOXXHO HAONIOATh Ha JIFOOOM HE(TEreperoHHOM 3aBoje. 3HAYHUT, 3a-
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XOpPOHEHBI YTIIEBOJOPOIHBIE MECTOPOXKICHHS TOXKE JIOJKHBI OBIIIH OBICTPO, HAaJISKHO
1 OYEHB IUIOTHO. PacTeHus, MoNOKUBIIME HAYaIO YTOIBHBIM MECTOPOXKICHUSM, I10-
rudany M MorpedaIuch CTONb OBICTPO, YTO HE YCIEBAIU OKHCIUTHCSA. TyT K€ ATH
TOJIIM JIOJDKHA ObLIa HaBCeraa HaJEeXHO MEPEKPHITHI OT KOHTAKTA C KUCIOPOAOM H
a’pobHeIMU MUKpobamu [Ager, 1995].

B.1. Bepnanckuii [1983] 3ameTui1, 4TO KOJIMYECTBO YIiepo/a, KOTOPBIA conep-
JKHUTCS B TOPIOYMX MCKOMAEMBIX U U3BECTHAKOBBIX MOPO/IAX, IPUMEPHO COOTBETCTBY-
€T KOJMYECTBY CBOOOTHOIO KHCIOpOAa B atMocdepe. YToib COCTOUT M3 YHCTOTO
yrilepoaa, B yriie KUCIopoJia HeT, BECh KHCIOPO/, KOTOPBI MOT OBl COEAMHHUTHCS C
yriiem, ocraics B atMmocepe. «Eciu pacTeHus uin )KUBOTHBIE BCIIECTBUE KAKUX-TO
coOBITHI OyIyT 3aMypOBaHbI WM 3aCHINaHbl OCAJJOYHBIMU OTIOKEHHSAMH, TO aTMO-
cepa mproOpeTaeT IONOJHUTENBHBINA KUCIopoa. BosMoxkHO, Gnmaromapsi UMEHHO
3TOMY TpoIlecCy ObLT HAKOIUICH CBOOOHBIN KHCIOPOJ B 3eMHOI aTMochepe” [oyir,
1974, c. 79-80].

I1o HEKOTOPBIM JaHHBIM, KPYITHEHIINE IEPMCKOE U MEIOBOE BEIMUPAHUS KaK pa3
n 6BIJ'II/I CBsA3aHbl C PE3KUM IMAaJACHUEM YPOBHS KUCJIOpOJa B BO3AYXE U B MOpCKOﬁ
Bozme [Kaybman, 1986; Leslie, 1996]. Boivuparus OyHHOW TpOMMYECKOH >KU3HH,
KOTOpasi HE CTOJILKO YK€ MPOJIYIMPOBaia, CKOJIBKO IOMIIOIIalia KUCIOPOJl Ha Mpo-
LIECChl THUEHHS, IPO3HO MPEJOCTEPEraloT OT HAPYLIEHUH XPYIKOro KHUCIOPOIHOTrO
Oananca. Buanmo, Tak coequHAETCS aHTPOIHBII IPUHIMI C MAaJEOHTOIOTHYECKUMHU
BBIMHPaHUAMH B UCTOpHHU 3eMiH. B pe3ynbpTaTe Takoro coeqUHEHNs 4eI0BEKy ObLIH
JIApOBaHbI U KUCIIOPOJ, ¥ MECTOPOXKJICHUS FOPIOYMX HCKomaeMblX. Jlist 6iar u Bo3-
BBIIIICHUSI YEJIOBEKA PACHPOCTPAHSIINCH BEIUKOJICIHBIE JIeca, HAKaIJIMBAJINCh 3alle-
KM yIJIEH U YIJIEBOJOPOIHOIO CHIPbsl, MOIIHBIE TOJIIM OCaJOYHBIX MOpoA. Mupua-
JaM 0ecrio3BOHOYHBIX IPHUIIIOCH HOTHOHYTh U IEPEHNOTHHUTH TONIIH CBOMMH OKaMe-
HEJIOCTSMH, YTOOBI 3eMJIsl OKPBUIACH TITIONOPOJHON TTOYBOH.

“Pa3Be He BceM O0sA3aHBI MBI CTHXHSM: U CBOMM COOCTBEHHBIM CYIIECTBOBAHU-
€M, M BCEM, YeM MbI BIAJEE€M, U HAIUM JOMOM 3eMilel? — MyZApo paccyxnai
Norann ['epaep. — He 1o momry moma cBOEro CTymaemib Thl, OSIHBIN YeT0BeK, HO XO-
JWIIB 110 KPBIIIE CBOETO JI0OMAa, U JIMIIb MHOKECTBO IIOTOIOB NMPHUAATIO0 TBOEMY AOMY
ero tenepemnuii Bun’ [['epaep, 1977, c. 39].

BerynuB Ha 3emiTio, 4eI0BEK BCTPETIII BCE YCIIOBHS ISl 6€30€IHOTO CYIIECTBO-
BaHus. “HeoOXoauMBblii MUHUMYM IUISI €0 JKU3HM OBLI OCYIIECTBIICH B pa3HOi (op-
Me: peCypCcoB IMUTAHUS OT PPYKTOB — KakK B cajax JJaeMa — 0 MaMOHTOB, B opme
OOMIIBHOW CaMOOYHIIAIOMIEIHCS TPECHOH BOIBI, B (pOpME TOPIOYETO sl KOCTPOB.
3eMiIs y)Ke HaKOIMiIa A7l PeaIn3aii TBOPUECKHX (haHTa3Wil 4eloBeKa MHOXKECTBO
BH/IOB PACTEHHUH M KHUBOTHBIX, IPUTOAHBIX JUIS OJOMAIITHUBAHUS U CEIEKINH, HAKO-
IAJIa KJIA/I0BbIE TOPIOYNX MCKOMAEMBIX, METANJIOB, COJIEH, CTPOUTENbHBIX MaTepHa-
JIOB, paANOaKTHBHBIX BemlecTB. Ha ciyuaii, ecim HOBOMY X03sIMHY 3€MITH 3aX09eTCs,
HanpuMep, UCIBITaTh UX JelcTBre Ha cebe” — mummet A.Jl. Apmann [2001].

Jdas gero morudim mamoHThI? B mo3grem mureticromene (40-12 teic. et
Ha3aJ) 3HAYUTCIBHYIO TEPPUTOPUIO CEBEPHOTO IONYIIApWs OXBAThIBala BEJHKAas
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crenb. COBpEMEHHBIE CTENM CIYXKaT JIMIIb JKAJIKAMH OCKOJKaMHU ee. B KHBOTHOM
HaceleHNH TOW cTenu Oeyble MEIBEIU COCEJCTBOBAIHM C TPONUYECKHUMH 3MESIMH,
apKTHUYECKHe JIUCHI ¢ Kpokomauiaamu. CeBepHBIl OJNeHb MMaccsl PSIOM C THTaHTCKAM
BepOuooM. [loBciony Opoaniin orpoMHBIE IBYpOrue HOCOpOord, OereMoThl, OpoHe-
HOCIBI. 3a JIomagpbMy, ON30HAMH, aHTUIIONIAMH, OTPOMHBIMU OM30HAMH W OBILIEOBI-
KaMH OXOTWJIUCh MOTYIIECTBEHHBIE IEIIepHBIE JIbBBI, ca0ie3yOble THTPBI, Opyrue
TUTPHI BETMYUHOM ¢ Oapca, THraHTCKUE JIBBBI, THEHBI, BOJIKH, POCOMAaXH, KyHHIIBL.
Bornbimast yacTb Bcex 3THX BHAOB «CMEIIAaHHOW (hayHBD» TOH CTEIH, COBPEMEHHBIC
CTEIH He 3acesier.

OO0 o0HMINH KUBOTHBIX TOBOPSAT CETOJHSI THICSYN MCKOMAEMbIX KOCTSIKOB U MHO-
JKECTBO KOCTEH OPOMHBIX KUBOTHBIX. VX HaxoasT MOBCIOAY OT ATJIAHTUKHU 10 Tu-
XOro okeasa, 1o Bceit EBpasun u no ceit CeBepHoil Amepuke. B Mep3ibix 1€ccoBbIX
tonmax Cubupyu U AJSICKM HaXOJST 3aMep3IIne TYIIH MaMOHTOB C COXPaHUBILINMU-
Csl MATKUMH TKaHSIMH. JKUBOTHBIX HEPEIKO OOHAPYKUBAIOT CPEIH 3aJICIKEH MOA3EM-
HBIX JIBJOB Ha Tpynax COXpaHWJIMCh MHOI'OYUCIICHHBI CJICAbl TpaBM U IIEPEIOMOB
KoCTel HOr. B mx kenynkax oOHapy:KeHbl HelepeBapeHHbIE TUIO/bI, JTUCThS, Opell-
KH, 3JIaKH. B macTtsx )XKUBOTHBIX U MCXIY 3y6aMI/I HaﬁﬂeHbI JaXKE HECTICPECIKEBAHHBIC
OCTaTKH TpaB, HEKOTOPbIE OKA3aJIUCh C ceMeHaMu. Erle 3HaMEeHUThIN MONSPHBIN HC-
creoBarens 0apoH ToMIb 3aKIIIOUMI M3 TOTO, YTO KaTacTpoda 3acTajia KMBOTHBIX
BPACIIOX W POM30IILIa OHA paHHEH ocenpto [1897].

MepTBbIii B3pOCIibIii OBIEOBIK B CBOCH ILIKYpE M BECOM B OJIHY TOHHY ITpoMep3a-
€T 3UMOH B HU30BbsIX KOJIBIMBI B T€UEHHE HECKOIBKUX MecALeB [3UMOB, UynpbIHUH,
1991]. BayrpeHHOCTH €ro 3a 3TO BpeMsI HAYMHAIOT pa3JiaraThbCs, MPOoIecc pe3Ko BO3-
pacTaer JIeTOM, KOIr/la pa3joKeHHEe Tela HauMHAeTCs uepe3 JecsATh-IBa/laTh YacoB
nocyue rudenu KpymHOro XHMBOTHOrO. Ero TyT jke HAUMHAIOT IJI0AaTh KUBOTHBIE U
IITULBI, TOBEPIIAIOT JEJI0 HACEKOMBbIE U uepBH. I103TOMy OT MHJUIMOHOB TYII COBpe-
MEHHBIX KPYIHBIX >KUBOTHBIX, OOMTAIOIINX B €CTECTBEHHBIX YCIOBHSX, JIET Yepes
CTO HE OCTAeTCs B OOJNBIINHCTBE CIIy4aeB JJaKe CKEIETOB.

CrenoBaTeabHO, MAMOHTHI OKa3aJauCh B "XONOIMIBHUKE" 1O TOrO, KAK HA4aI0Ch
UX Pa3JIOKEHUE U B MOCIEAYIOIEM COXPAHSIIICH B MPOMEP3IIEM COCTOSHUH. TPYITBI
HEKOTOPBIX MaMOHTOB CTOJIb XOPOIIO COXPAHWINCH, YTO UX MSICO MOTJIH €CTh coda-
k. A.M.Comxenunpid HaunHaeT «Apxwurenar ['YJIAT ¢ mpuMepa Kak H3roiomaB-
IMecs 39KU ChEH MSICO OOHAPY)KEHHOM MU TYII MaMOHTA.

Ceifuac mo00HBIE HAXOIKNA OTHOCHUTENBHO PEIKH, B IO/l YHCIO HAMICHHBIX Ma-
MOHTOBBIX OMBHEW n3MepseTcsl eqUHUIAMH. Buammo, MHOrME OCTaTKM MaMOHTOB
YK€ BBIMBITHI 13 OEpEroB WM pa3pyLIMINCh, HO B cTapuHy Ha HoBoCHOMPCKHX OCT-
poBax u paBHnHaxX CeBepo-Bocrounoit Cubupu oHHM BCTpedaInch OYeHb dacTo. be-
per mexny Manurupkoit u JIeHo# Ha3bBaiM "MaMOHTOBBIM OeperoM” M3-3a KOJIOC-
CaJIbHBIX 3aI1aCOB M/EAJTHHO COXPAHMBIIUXCSI OMBHEH MaMOHTOB.

Lenble cTama >KUBOTHBIX, MO-BHAMMOMY, MOTHOIH, CpaKeHHBIE 3JI0A CHIIOH, 1O
BCEH BHIMMOCTH, BHE3AITHO IMIOHU3MBIIIEH 3eMHYIO TEMIIEpaTypy Ha OTPOMHOM IIpO-
cTpancTBe. ENf He mpenmecTBOBanM Kakde-THOO SBICHUS, KOTOpPbIE MOITH OBl
IpeiocTepeys 0 HajaBHTaromieiics Oene. PacTuTenbHOCTH Kak-TO NMEPEXHIA 3TOT
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ynap. HeusBecTHBl M (DakThl MCUE3HOBEHUsI HA pyOeXke IJICHCTOIEHa W TOJIOIEHA
KaKoro-JImbo MaccoBOro KOPMOBOI'O PACTEHUsI MAMOHTa B IIPE/eNax apeajja ux o0u-
TaHus. MHOrue MeNKHue U U3BOPOTIIUBBIE JKUBOTHBIE TOXKE CIACIUCH. T€, 4TO MOIIHN
JIETKO W OBICTPO OZI0JIEBATh OOJIBILINE BBHICOTHI, HALILTH MPUOEKHUINE HA TOPHBIX KPY-
yax. Cpeau HUX ObLIM CHEXHBI OapaH, TOPHBIH K03eJ, Kocyist, Beokmwim u Te, u4To
yYMeEJH TuIaBaTh (JOCH, CEBEPHBIE OJICHH, Jomann). He morn6mau 1 MieKonuTaronye,
CBSI3aHHBIC J)KU3HBIO C MOpeM (KHUTBI, MOpKH, TioieHu). Cpean HUX okasalyics U Oe-
JIBIH MEABEND.

Uro xe 3aMOpPO3MJIO U TYT K€ 3aXOpPOHMJIO MUJUIMOHBI MaMOHTOB U JIPYTHX
KPYITHBIX TPaBOSIHBIX )KUBOTHBIX? ECiM eHUK, TO TOUeMy OHM HE MOTIJIH CIIOKOIi-
HO YHTH OT €ro XoJoJHOro apixanus? Ecnu kIuMaTtndyeckue U3MEHEHHs], TO MoYeMy
MaMOHTBI NEPEKMWIN NPEAbIAYIIIE, KaK CUNTAETCs, JISIHUKOBBIE SMOXHM KIMMaTH4e-
CKHUX CMEH?

Emie Benukuit KroBbe oTMeyan: «oAnH ¥ TOT K€ MPOIIecC U MOryouI ux, u oJe-
JEHWI CTpaHy, B KOTOPOHW OHH KMJIM. DTO TPOUCIIECTBHE CIYYHWJIOCh BHE3AIHO,
MTHOBEHHO, 0e3 Beskoil moctenenHoct» [Kioswe, 1840, c. 11]. KioBbe mepBbIM 3a-
TOBOPMII 00 «OJIEICHEHUM», KaK O MMPUYHMHE TOW KaTacTpo(bl, YTO BHE3AHO IOTyOH-
Jla MAMOHTOB U APYTUX KPYIHBIX JXUBOTHBIX. On O6paTI/IJ'l BHHUMAaHHEC, YTO CJIOHU BCY-
HOM MEp3J0Thl XPaHAT MPEKPACHO COXPAHMBIIMECS PACTUTEIBHBIE M >KUBOTHBIC
OCTAaHKH TPOIMUYECKOro nporcxoxaeHus. [1onoOHbIe 3aX0pOHEeHH s, — MpUILe K BbI-
Boxy KroBbe — MOIJIH OBITh CBSI3aHBI TOJIBKO C MTHOBEHHBIM NOHIKEHHEM TeMIIepa-
Typbl. Bee, 4To B Ipyrux Mecrax MOKHO HalWTH B BUJIE OKAMEHENIOCTEH, TYT Ipe -
CTaBJICHO B CBE)XE€3aMOPO)KCHHOM BHzE. KioBbe, TakuM 00pa3oM, HepBbIM cHopMy-
JMPOBAJ KOHLEIIHUIO 00pa30BaHuUs BEYHON MEP3JIOTHI.

Tymwm Tyt ke morpedanuck rpsA3plo, NECKOM U TajabKoi, KOTOphIE, B CBOIO Ode-
peab, MTHOBEHHO CKOBBIBAJIMCh BEYHOM MEP370TON. BMmecTe ¢ KMBOTHBIMU MOIUIM
MTHOBEHHO 3aMEp3HYTh U HE YCIIEBIIME CXJIBIHYTh BOJbl TMTAHTCKUX METaBOJIH,
IIPE/ICTAONINE Teleph B BUJAE 3aleXel MOI3eMHBIX JbJOB. Brocienctsuu 3ToT
TPYHT yX€ HE OTTauBall, pa3 TYIIH He PaziIoXmwinch. OIyCTeBIINE MTOCIE CXJIBIHYB-
IIMX BOJH IPOCTPAHCTBA BHOBb NOKPBIBAIOTCS TPaBaMH, BBITECHSAEMBIMHU 3aTeM 0e3
BO3/ICHCTBUSI MAaMOHTOB MXaMH M JHIIaHHWKaMH. OJHOBPEMEHHO C >KHBOTHBIMU
3aMep3JIM HE YCIIEBIIHNE CXJIBIHYTh BOJBI THTAHTCKHX METaBONH. Teneph OHM Hpen-
CTaIOT B BHJE 3aJIeKEH MOA3EMHBIX JIbI0B. Hepenko 4acTu JKMBOTHBIX JIEXKAT, Tepe-
MEXasiCh TPOCIOWKaMH JIbZa U ciosiMu Topda. Bee 310 cBUAeTensecTBYeT 0 BHE3aI-
HOCTH KaTacTpo(dsl.

Konnenmust opMupoBaHus 0JeJCHEHHUSI NMEET, TAKMM 00pa3oM, B CBOEH OCHO-
Be Onomnormueckyro mpupoxy. I eranii KioBbe COCTOUT emie U B TOM, 9TO OH IEPBBIM
chopMyIMpOBaJI KOHIETIIIHIO 00pa30BaHMs BEYHOH MEP3JI0THI, KOTOPYIO COCTABHIH
MT'HOBEHHO-3aMep3IHe TOopoasl. VX CIIOM XpaHST MPEeKpacHO COXPAHWBIIMECS pac-
TUTENbHBIE U JKUBOTHBIE OCTAaHKH TPOIMYECKOTO MPOMCXOXAeHUs. [1omo0HbIH 3¢-
(eKT Mor OBITh JOCTUTHYT TOJIBKO ITPH MTHOBEHHOM TIOHM)KEHHU TEMIIEPATYPHI.

[TapagokcanbHO, HO COBpEMEHHBIE OMOJIOTM MPUBS3BIBAas K HEH CBOM ITOCTpOE-
HUS KaK K YUCTO I'€OJIOTHYECKOM, HE TIOMHST O €€ M3HaYaJIbHOW OMOJIOrHYecKol cy-



250 Godarev-Lozovsky M.G.

tu. He ynmomuHaror o KioBbe, kak 0 CBOeM Npe/IIeCTBEHHUKE, 1 MEp3JI0TOBEbl. B
KPHOJIUTOJIOTHN ¥ MEP3JIOTOBEIEHUH TPOLIECC HAKOIUIEHNSI MOIIHBIX MTOJIUTOHAJILHO-
KHWIBHBIX JIBIOB (BEPTHKAIBHONW MOITHOCTHIO 10 30 M), BBIMHpaHHS MaMOHTOB H
(opMUpPOBaHUS BEYHOW MEP3JIOTHI paCCMaTPHUBAIOTCS KaK TPU HE3aBUCHMBIX BSUIOTE-
KYIMX Tpouecca. Mexay TeM, TaiHa THOenn MaMOHTOBOM MeradayHbl JOJKHA ObI-
j0 Obl oOpamate Ha ceOsi BHUMaHWE HE MEHbBINE, YeM BBIMUpPAHHE HHO3aBPOB, B
OTHOIIEHUH THOEIIN KOTOPBIX KaTacTpOPHIECKUE IPUINHBI HAYKOH JOITYCKAIOTCSL.

[TockonbKy KOCTH MaMOHTa OOHApYXHMBAIOTCS ITOYTH HAa BCEX MaJICOMUTUIECKIX
CTOSIHKaxX, MHOT/Ia B OLIETOMJIAIONIEM KOIMYECTBE, TO U3 3TOTO JENaeTcs 3aKiIrode-
HHE, YTO UX HCTPeOWNIN naneoautHdeckue oan. OHU yCTpauBally JIOBYIIKH, PHUIH
SMBI, U C IIOTPSACAIONIECH JIOBKOCTBIO 3aTOHSIN TyAa CTaja MAMOHTOB, a 3a0[HO C HU-
MH U 0cO0EH IIepCTUCTBIX HOCOPOroB, OU30HOB, 3yOpOB, JoIIaieH, OBLIEOBIKOB, Ole-
Hel, IelepHbIX ME/BEIEH 1 JIHBOB, IPHUYEM B KOJIWYECTBAX, MPEBBIIIAIONINX JFO00MH
MBICITUMBI ypoBeHb TOTpeOsieHus. Ho monpoOyiite 3arHath B MOJOOHYIO 3aIiajiHIO
XOTs ObI CTajgo OBell. YAMBUTENBHO, YTO OOJBIIMHCTBO KApTHH MOJOOHOW OXOTHI
NPUHAJIEKUT TTOOOPHHUKAM IPHHIIMIA aKTyaJln3Ma.

OllHaKO, HUKaKHX CJI€JOB MHOI'OYMUCICHHBIX JIFOACKUX IIJIEMCH, I'’/IC BBIMUPAHHUC
KPYIIHBIX )KHBOTHBIX HOCWJIO HanOoJiee MaccoBbIi xapakTep, He Haiineno. Ha Cese-
po-BocToke A3um BMecTe ¢ MaMOHTOM IIOTHOJIM TTOYTH BCE KPYIHbBIE TPaBOsAHbIC, &
B Oonee 3aceneHHOM yenoBekoM EBporie mMacumraObl BEIMHpaHUS BHAOB OKa3ajHCh
menblie. B Jlutee u CeBepHoit ['peruun 3yops! coxpanunuck 10 XIX Beka.

IMpyn nr00bIX T7100aMBHBIX 0XOTAX MEPBOOBITHBIX JIOACH MIM M3MEHEHHAX KIIH-
MaTa BCerja Hamrescs Obl perHOH, HaXOAAIIMHCS B NMPUEMIIEMOM IS BBDKUBAHHS
BBIMEPIIMX BHIOB KIMMAaTH4YECKOM Iuana3oHe. OBHEOBIKH Belb COXpaHWINCH. U
MoYeMy UCTPeOICHHBIMH OKa3aJIHCh APKTHYECKHE CIIOHBIL, a He X TPOIHUYECKHe CO-
Opatbs?

MaMoHTEI, TI0 BCEl BUAMMOCTH, MOCIYKWIN CTAaHOBICHHIO ITO3IHENAJICOIUTH-
YeCKHX KyJIbTYp B TOH )K€ CTENEHHM, YTO M 3aJeKH YIIEBOJOPOIOB CIYKaT COBpe-
MEHHOH IUBUIM3aIiK. MOXKHO NPEACTaBUTh KaK BBDKUBIIUM IIOCJIE CTPAIIHOH Ka-
TacTpodbl JIOIIM OCTaBAIOCH JIUIIb CIYCTHUTHCS B OOJOTHCTHIC JOJNUHBI, OTKPHITHIE
OTCTYNIMBIIUM MOpPEM M B MEp3JIBIX TOJIIAX HOBOTO KOHTHHEHTa OOHAPYKUBAThH
KJIaa0HIIa 3aMOPOXKEHHBIX TYII € 3arlacaMM MSCHOM IHy. Bo3ne HUX MOSBISIINCH
NepBbIe CTOSHKHU, BO3HHKAIA YaCTHYHAsI OCEATIOCTh, BOSMOXHO, HE OCOOEHHO IpOd-
Hasl, HO XOTs ObI Ha HECKOJIBKO JIET.

DBOIOIMOHU3M WM KaTacTpopu3m? Tonbko HEMHOTHE YYeHBIE BO BpeMeEHa
KroBpe momaranu, 9To COOBITHS 3€MHON HCTOPHH MOTYT OBITH OOBSICHEHBI TIPOCTHIM
BO3JCHCTBHEM OOBIYHBIX MPUPOAHBIX CHJI 33 HEM3MEPHMBIC MO BEIWYMHE OTPE3KU
TeoJIOTHYECKOro BpeMeHH. Ho Tpomuto moiBeka, W Cephe3HOE IMPOTHBONCHCTBHE
KaTacTpo(uaMy cTajo oka3bsiBaTh co3naHHoe B 1807 r. Jlonmonckoe I'eonornueckoe
obmectBo. Cpenyt WICHOB 3TOro 00IIeCTBa OBIIM IOPUCTHI, MAPIAMEHTAPUH, KYIILIBI,
BpauH, KJIepKH, apMmerickue odurepsl. He 65u10 TOMBKO cpeayu HUX HU OJHOTO 00pa-
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30BaHHOro reonora. Cepbe3Hble aHIIMICKUE Teosory, kak Y. CMUT, TUCTaHIIMPOBa-
JIUCh OT 3TOr0 COMHUTENBHOro obmectra [Gillispie, 1959].

B 1830 r. wien 'eonmormueckoro obmiecTBa Moionoi agsokat Yapis3 Jlaiiensb
HauyMHaeT eKEeroJHO yOINKOBaTh OAUH 3a APYTHM TPHU TOJCTBIX TOMA, Ka3alnoch Obl,
U3 COBCEM JIAJIEKOH OT IOpUCTIPYAEHIMHU cdepsl, o HazBaHHeM “‘OCHOBHbBIE Havaja
T'€0JIOTH, WJIH IOTBITKA OOBSICHUTH NPEBHUE M3MEHEHUS 3eMIIH JCHCTBYIOUIMMH H
ceifuac npoueccamu”. Co cie0BaTeNbCKOM THIATENBHOCTBIO U3Mepui Jlakiens cko-
POCTH HAKOIJICHUS! COBPEMEHHBIX OCaJKOB B CIIOKOWHBIX YCJIOBHSX CTOSYUX BOJOE-
MoB. OHa cocTaBuJia MUJUTUMETPHI WJIM HEMHOTHE CAaHTUMETPHI B I'Ofl. 3aTeM pasjie-
JIMJT MOIITHOCTH M3BECTHBIX €MY TOJIII 0Ca/I0YHBIX MOPOJI Ha 3Ty CKOPOCTh OCaIKOHA-
KOIUIEHUsI ¥ BBIBEJ TPOMaJHbIA Bo3pacT Toiml. OH JOCTUTall COTEH ThICSY U Jaxe
MUIUTHOHOB JieT. [lo TeM BpemeHaM 3TO ObUI CEHCAlMOHHO-TMT'aHTCKHH BO3pPACT.
Jlaiiens cran 10Ka3bIBaTh, YTO BCE ME€OJIOTHUECKHE MPOIECCHI U SIBJIICHHS B ITPOIILIOM
OBLIM TAaKMMHU K€, Kak ceiiuac. ITocrosHHoe AEHCTBHE 3TUX €Ba 3aMETHBIX IJIS 4e-
JIOBEKa I'e0JIOTMYECKUX MPOLIECCOB JAaeT KPYyNHble pe3ynbTaThl. 111 ux oObscHeHUH
HE HY)XHa HUKakas ruranrtckas karactpoda. “C ApeBHEHWIINX BpeMeH, Ky/la TOJIbKO
MOXET NPOHUKHYTH HaIll B3TJIAA, U 10 HAIIUX )IHeﬁ HE HeﬁCTBOBaHH HHUKAaKHUEC Opyrue
IIPOLIECCHI, KPOME TEX, KOTOPBIE NEUCTBYIOT CE€HYac, U OHU HUKOIZA HE JEHCTBOBAIU
C IPYroi CTENEeHbIO aKTUBHOCTHU, OTIIMYHON OT TOI, KaKyl0 OHH MPOSBISIIOT ceddac”
— yrBepykaan Jlaiiens [uut. mo Ty, 1986].

ITocne Jlaiiens eBporeiickasl HayKa CTajla JUCTAHLMPOBATHCA OT PacCMOTPEHUS
BO3MOXKHBIX TI00aNbHBIX KaTtacTpod. ['umoresa Jlaiiens “Hacrosiiee — K04 K 1O-
HUMaHHIO MPOLILIOro” BCKOpE Mpruodpera CTaTyc BCeOoOIEero nocTyara, u3BeCTHOr0
M0JI Ha3BaHUWEM IPHHIMIA akTyanu3ma (orT nar. actualis — “meficTBUTENbHBIIN,
“Hacrosmuii”’), wiu yaupopmusma (ot amra. uniformity — “emmmooGpazme” wu
“ge3piOnemMocts”’). OH mpuzan napaJurMaibHBINA BHI HE TOJIBKO BCEM HAyKaM O
3emJie, HO U BCel HayKe.

OBPUCTUYECKUM KIIFOUOM HACTOSILETO MCCIIENOBATENb BCKPHIBACT JaBHO YIIEH-
mwe 31moxu. OH JETUT TOJIY OCaJ0YHOrO CIO0S Ha BPEMs ero o0pa3oBaHMsA 110 T€0-
XPOHOJIOTMYECKOH IIKaJIe U MOTYy4aeT CKOPOCTh OCaJKOHAKOIUIEHUS] B MUJUTUMETPHI
3a cOTHH JeT. [y OompIIMX IUTomaed KapOOHATHOTO OpIOBUKA MPUBOIITCS JTakKe
uudpst 20 M/MiTH. net, To ecth 1 MM 3a 50 et wiu 0.02 MM B roa. 1o danTacTiye-
CKH{ HU3KHE CKOPOCTH OCaJKOHAKOIUICHHS IJIsl MEIKOBOJHBIX 0ACCEIHOB C MX aKTHB-
HOW ruzapoauHamMuKkoil. HukakuMm ocTatkam OCTaTbCsl HEPA3JIOXKHUBIIMMMCA MpPU Ta-
KOM CKOPOCTH MPOCTO HEMBICIUMO. TeM He MeHee, KaK bl TOJl MPUHOCUT OTKPBITHS
BCE HOBBIX MHJUTHOHOB OKaMEHEJIBIX OCTAHKOB )KHBOTHBIX M PACTEHHUH, 00pa3yroImuX
OTrpOMHBIE “KiIaaouma’.

Tepmun “kaTacTpodu3m’™ H0 CHX IMOP UCIONB3YyeTCsS C HETATHBHBIM OTTCHKOM.
Eme Oomee >xecTKkMM OBUIO OTHONIEHHE K KaTacTpoU3My B COBETCKOH Hayke.
Bonbmas CoBerckas sHIMKIONEUs uTHpoBaia cioBa @. DHrennca: “Teopus Kro-
BbE€ O IPETEPIIECBAEMBIX 3eMJIEH PEBONIONMAX OblIa PEBOIIONMOHHA HA CIIOBaX M pe-
akioHHa Ha nene”. Jlamee mpuBommwica Bepaukt W.B. Cranuna u3 pabotsr “AHap-
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XU3M WK coumanuam?”’: “SIcHo, yTo Mexay katakiauaMamu KioBbe M AManeKTHde-
CKUM MeToI0M Mapkca Het Hudero obmiero” [Karactpod..., 1953].

CerofHs OTHOLIEHHE HAyYHOrO COOOINECTBA K KaTtacTpou3My HAauWHAET Me-
HATBCS. Bo3pacraer NMOHMMaHHE €ro SMITMPUYECKO CYIIHOCTH, MOCKOJBKY KaTa-
cTpo(U3M OCHOBBIBAETCSl HE HA MJICOJIOTHH, a Ha TONBITKaX OOBSICHEHHs HAOJro1ae-
MbIx QakroB [Huggett, 1990]. B To ke BpeMmsi 3BONIIOIMOHHAs MOJENb Bce OoblIe
BOCHPUHHUMAETCSI KaK HapaJurMaibHasi, 3VDKAyIascsl Ha TOM, 4TO Tak NpuHATO. OHa
HE COOTBETCTBYIOT HAay4YHBIM NPUHIMIAM HaOII0a€MOCTH, IOBTOPSIEMOCTH M TPO-
BepsieMocTu. He moarBepikaaercss HUKaKKM MaJTeOHTONIOTHYECKUM U CEJIEKIIMOHHBIM
MaTepHaJIoM, TIe JUCKPETHOCTh BHJOB )KUBOT'O BhIpakeHa HeoOblYaiiHO pe3ko. OT-
CYTCTBHE TIEPEXOAHBIX (POPM MEXIy I'PYIIIaAMU BBICOKOTO TAKCOHOMHUYECKOTO paHra
MIPE/ICTaBIIsIeT COOOH MOYTH BceoOllee SIBICHUE Ul BCEX OTPSJIOB BCEX KIIACCOB.
[ToroMy ¥ He CMOIJIO IBONIOLMOHHOE YYEHHE NIaTh HU OJHOTO MpUMeEpa BO3HHKHO-
BE€HHA HOBOI'O BHJIa )KMBOTHBIX HWJIN paCTCHI/Iﬁ H3 BUJa UM MPCAIICCTBYIOIIETO. Bce
SACHEC BbBIPHUCOBBLIBACTCA MHAA KapTHHA UCTOPUHN Hallel miaHeThl.

Bmecrte ¢ Tem, Hayka HE J]aeT HUKaKUX OCHOBaHWIl yTBEPXKJaTh, YTO CHIIbI, O€3-
HCﬁCTBy}OH_IHC CECroaHs, HC MOIJIU POSABJIATH 06651 B IPOIIJIOM, UJIM YTO CHUJIBI, 116171-
CTBYIOII[ME B MPOLLIOM, IPaBHIBHO MOHATH HaMH B HactosimeM. «Tor oOpa3 Bce-
JICHHOM, KOTOPBIM TaK TOpAMTCS Hayka (“Mup—aBTOMAT’, ‘“BCENCHHAsS—3aBEICHHBIC
4acel”), — 3TO 00pa3 aja... beckoHeYHbIi KPYroBOpOT BEIECTBa, CYLIECTBOBAHHE T10
3aCTBIBIIMM HEW3MEHHBIM ‘‘3aKOHAM’ JIMIIEHBI IIEJIM, a 3HAYMT, U CMBICIa, a Oec-
CMBICIICHHOE TPO3si0aHbe — ATO 0/iHA U3 (opM HeObITUs» [Akctouut, 1997, c. 377].

CnumkoM OOJBIIOE YUCIO «CYACTIIMBBIX CIy4alHHOCTEH» MOKHO OBUIO COB-
[IaCTh B CBOEM YHHMKAJbHOM COUETAaHHH HA MPOTSHKEHUH HECKOIBKHX MIIIMAPIIOB
JIeT JUIs CyIecTBOBaHUS Onoc(epsl. 3HaYNT, B UCTOPUH IUIAHETHl OHH CYIIECTBEHHO
HE MEHSUIMCh WM TOAJCPKUBAIKCH B ONPENCICHHOM JHalla3oHe. A Belb YEM YHH-
KaJbHEE YCIIOBMS, CIOXKUBILHECS B PE3ylIbTaTe B3aMMOIEHCTBUS HECKOJIBKHX CIY-
YaHBIX ITapaMeTpoB, TeM KOpOde BO BpeMeHH cocymiecTByIoT oHH. A.B. Typuun
[2007] BbIpakaer 3Ty HICHO C MIOMOIIBIO cleayroriei meradopsl. [IpencraBum cede,
YTO HEOOXOAMMBIM YCIOBHEM BO3HHKHOBEHUS Pa3yMHOHN JKH3HH SIBJISCTCS TO, YTO
HECKOJIBKO Kamelb JOXKAs CIy4alHO OKa3bIBAKOTCS Ha OAHOM JIMHUU. Ecnu peub uaér
TOJIBKO O JIBYX KaIUISIX, TO OHM BCerja Ha ogHOW JuHMU. Ecnu 0 TpéX — TO TONBKO
JIOJTU CEKYH/IbI, & €CIN YeTHIPEX, MATH W LIECTU — TO €II€ MEHBILNE JOJIU BPEMEHH.

Kak >xe morma mpocymiectBoBaTh 6nocdepa CTOIb AOJITO MPH OTHOCHTEIEHOM
MIOCTOSTHCTBE CBOMX IJIABHBIX XapakTepucTHk? Benp mmoboe BTOpKEHHE KPYIMHOU
KOMETHI YK€ MOTIIO OBI pa3pyIIUTh 3TOT YYACCHBI KOCMHYECKUi Kopabib. U 3auem
JUTSL peaji3allii aHTPOITHOTO MPUHINIA TAKOe KOIMYECTBO MHJUTHAPIOB JeT? BeTh
MOXET MBI IPOCTO HEBEPHO OI[CHUBAEM BO3PACThI?

B 1106011 TOpHOIT TOpoIe, B3ATOM caMoii 1o cebe, HeT HUYero TaKoro, YTo MOTIIO
ObI IoAcKa3aTh ee Bo3pacT. [ OpHBIE MOPOABI BCEX LIBETOB, BECOB, INIOTHOCTEH, XH-
MHYECKHX COCTaBOB, 3aI1aXOB, BKYCOB, IIPHCYTCTBYIOT B OTJIOKEHUSIX CAMBIX Pa3HBIX
Bo3pactoB [Bepraackuii, 1988]. OTnnunTh OAHY Te€ONIOTHYECKYIO 3TOXY OTHOCH-
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TEJIFHO JIPYTOi MBI MOXXEM TOJIBKO IT0 COXPAHUBIIUMCS B T€OJIOTHYECKHX CIIOAX MC-
KOIAaeMBbIX OTIIEYaTKaX, )KUBIIUX KOTIa-TO B 3TOM MECTe OpraHH3Max.

CoBpeMeHHBIE OLIEHKHM TPOMAaJHOTO BO3PacTa KM3HU Ha 3eMJie BBIBOISTCS W3
H3MEpeHni PaJMOaKTUBHOCTH TOPHBIX ITOPOA. BBUIO yCTaHOBIEHO, YTO CKOPOCTH
pactiajia paJIMOaKTUBHBIX 3JIEMEHTOB CETO/IHSI HE MEHSETCS MU JIIOOBIX TeMIepary-
pax, JaBIICHUSX U OPYTUX (PU3NYECKUX M XMMUYECKHX BO3JEUCTBUAX. bbUTo pemeno,
4yTo Tak ObUIO Bcernaa. 1o COOTHOIIEHHIO KOHIEHTPANWH POAUTENBCKOIO PanoaK-
TUBHOT'O 3JIEMEHTA U MPOAYKTa €ro pacnaja (IOoYepHero 3JIeMEeHTa) Hadyallld paccuu-
THIBaTh BO3pacT TOpHBIX Nopon. [lo KOHIEHTpaluu paadoakTUBHBIX H30TOIOB B
TOPHBIX MOPOAAX, ObUT M3MEPEH BO3pacT «JpeBHEHIINX» n3 HuX. OH okazaics 4,6
MUJUTHAPJIOB JIET U ObUT NPUHAT 32 Bo3pacT 3emun. [lo nHpopmanmm codpaHHOH ce-
TOJIHS CTaJIM BOCCO3/IaBaTh TO, YTO OBLIO BYEpA.

[MpyuHOMN akTyanu3Ma cuuTaeT OECCIOPHBIM, YTO BCE CKOPOCTH HaOIroqaeMble
CCroJaH:a (OT HaKOIUUICHUSA TI'€OJIOI'MYCCKUX IUIACTOB A0 PAAHOAKTHBHBIX paCHallOB)
ObUTH TaKOBBIMHU Bceria. Ho HauanbHasi CKOPOCTh HAOJIOaEMbIX TPOLIECCOB MOYTH
HUKOT'Ja HC paBHa KOHEYHOM. B ecTecTBEeHHBIX YCIIOBUAX YEM JA0JIbIIC JUIMTEIIBHOCTD
KaKoro-mbo mporecca, TeM ¢ MEHbIIEH WHTEHCHBHOCTHIO OH NMPOTEKaeT U Ha00o-
por. Hampumep, Harperblii 4ailHMK WM 3JIEKTPUYECKH 3apsDKEHHOE TEIO BHAdale
OBICTPO YMEHBLIAIOT CBOIO TEMIIEPATypy M IIOTEHIHAJ, 3aTEeM BCe MEIUICHHEE M MeJl-
JIeHHee. BuauMo 1o 3Toi ke cXeMe MOHMKAETCsl CKOPOCTh BCEX IPOLIECCOB, B TOM
YHCJIE OCAJKOHAKOIUIEHHS U SIICPHBIX, XUMHUYECKUX, PaJHUOAKTHBHBIX pacHalioB
[Beitauk, 1991].

B nckomaeMbIx OCTaHKaxX MajeOreHETHKAaMH 3a IOCIEIHEE BpeMsl OOHApyXKEHO
MHOXecTBO Hekux «mocienoBarenpHocteit JJTHK 1 PHK, markux Tkaneit, cocynos,
SPUTPOLIUTOB, OCTEOLUTOB, KOCTHOIO MaTpuKca M ()parMEeHTOB KOJJIareHa» BO3pac-
TOM B JAECATKM THICSY U Jaxke «go 60 miH. ner». Pe3ynbTaTel HccienoBaHUM
«CJIOKOCTPYKTYUPOBAHHON OpPTaHUKH, COXPAHUBINEHCA B TEUCHUE AECSITKOB MUJLIH-
OHOB JIET», CTAJIU B OOJBIIOM YHCIIe yOIUKOBAThCS B CaMbIX aBTOPHUTETHBIX Hayd-
HBIX JXypHajnax, Tamna ‘“‘Nature”, “Science”.

Ho Bce coenmuenns JTHK OpicTpo pacmamarorcss BHE OpraHHM3Ma IIOJ BO3JEH-
CTBUEM YIbTpaduoIeTa, pauauny, OKHCIeHHH. Hu Ipy KakuX yCIIOBUSX HE CMOXET
Mmonekyna JIHK coxpaHAThCS MHUJUTHOHBI JIET, @ €CIIM COXPaHWIACh, TO, 3HAYUT, CY-
IIECTBYET HE CTOJIb 10r0. He ¢ mepBhIMU JTH TydaMu 3asx0keHHOTo Ut Hero ConmHna
BCTpEUAET YeJIOBEYECTBO YTPEHHIOIO 3apI0 CBOET0 MUPO3IaHHsA?

Bpewmst xu3HH Ha 3emiie 4acTo yrmomoOJSIIoT KaleHIapHOMY rofy. 3a Aary 3a-
POXICHUS JKU3HHU NPUHUMAIOT NepBoe stHBapsl. JIIoau Ha 3TOM KalleHaape IOsBIIs-
I0TCS JINIIG 32 OJHY MHUHYTY /10 nomyHoud 31 nexaOpsi. Best ncropust yenoBedecTBa
3aKIII0YEHa B 3Ty HUUTOXKHYIO MUHYTY. DKCTParoiHpyIOIias 3Ty CTPEITy BPEMEHH
runepoona yxe B ONvpKalIIne AECSTUIETHS 3aBOpadMBAacTCAd B BEPTHKAIb U IIpe-
Bpamaercs B OECCMBICIIHUILY: CKOPOCTh BOIIONNOHHBIX M3MEHEHUI ycTpeMiseTcs: K

OECKOHEYHOCTH, a MHTEPBAJIBI MeX Iy (pa3oBeIMH nepexonaMu — K Hymo [HazapersH,
2009].
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Her, He Hamo OBLIO IS CTONB TPAHAMO3HOW 3a7a4M T'POMO3JHUTH CTOJNb JUTH-
TenbHBIE 3M0XH. Bee muio OvicTpee m menecooOpasHee, B TOJTHOM COOTBETCTBHHU C
AQHTPOITHBIM IIPUHIIUIIOM IIEJIH.

«Bcemu cpencTBaMy M3TOHSS U3 HAILIETO CO3HaHMA Hzeto Bricmero Pazyma, Ml
He3aMeTHO NMpHILTH K Bepe B Uymo. Uem, eciin He 4yZI0M MOXKHO Ha3BaTh OCYIIECTB-
JIEHUE COOBITHUS, BEPOSTHOCTH KOTOPOro OECKOHEYHO OJIM3Ka K HyJt0? DTO COOBITHE
— Haue nossieHue Bo Beenennoil... OnHa Bepa 3amenser apyryroo. Kakyroo u3 HuX
BBIOpaTh — 1es10 BKyca» [Apmang, 2001].

«['maBHOE TpOTHBOpEYHE B MO3HAHMM HAIIMX COBPEMEHHHUKOB 3aKIIIOYAETCS B
MIPU3HAHUY TIPUMaTa MaTepPHaIbHOIO WJIHM JYXOBHOTO Hayaia B JBOJIOLWH MHpA, B
YaCTHOCTH B PEIIEHUH BONPOCa, SBISIETCS JIH 3eMJIsSl PE3YJIbTaTOM CIIEIOr0 JIEHCTBHS
(U3MUECKUX 3aKOHOB WM €€ Pa3BUTHE MOAYMHEHO HEKOTOPOH KOHEYHOW IIEJH,
HalpHUMep, LEeNU CTaTh BMECTHIMIIEM YETOBEUEeCKON HMBHIN3AIMNY - THIIET 3aMe-
yaTesbHbIN poccutickuii reorpad A.J[. Apmann [1996, c.3].

U nyx, u matepusi — paBHO HeJJOKa3yeMble aTpuOyThI OHOr0 Heu3BecTHOro. Ho,
roeopsi cnosamu Mopuca Metepiaunka: «Benukoe NpeuMyIecTBo ClIupUTyalucTh-
YECKOr'0 TOJKOBAHMS 3aKJIF0YAETCS B TOM, YTO OHO NPHJIAET HAlllel KHU3HU 3HAUCHUE
U LIeJIb ¥ CO3/IaeT MOpajib, OBITh MOXKET BOOOpakaeMble, HO ropaszio Oojiee BO3BbI-
LIEHHBIE, YeM Te€, KOTOpbIe HaM IpeIsiaraloT Hallld HeNPOCBETICHHbIE HHCTHHKTEL...
HaoGopor, npyroe ToakoBaHHE HE NPeICTaBseT HaM HHUKaKOM MOpad, HUKaKOro
ujeaa BbIIIE MHCTUHKTA, HUKAKON JIeKallell BHE HAc IIeIH, HUKAaKOro rOpU30HTA,
KpoMme IycToTbl. nu e, ecian Obl MOXKHO OBUIO W3BJIEYb CUCTEMY MOPAJIH U3 SIUH-
CTBEHHO CHHTETHYECKOH TEOpHH, KOTOpas poxuiaach U3 OECUMCICHHBIX OMBITHBIX U
OTPBIBOYHBIX YTBEPXKICHUH, 00pa3ylonMX BHYIIHTEIbHYIO, HO HEMYIO Maccy Hayd-
HBIX 00, — 5 pa3yMero TEOPHIO HBOJIIOIMOHU3MA, — TO 3TO ObLIa OBI y)kacarolas 1
YyJOBHIIHAS MOpaJb MPHPOIBI, TO €CTh MOpajb IPUCIOCOONEHHS BHIA K Cpere,
MOpaJb TOp)KecTBa Oojiee CHIBHOTO M BCEX INPECTYIUICHHH, HEOOXOIMMBIX IpH
0opn0e 3a CyIIeCTBOBaHHKE... — TO MOpPaJlb CKOPO ciejalachk Obl POKOBOM LIS Yeno-
BeUYeCTBa, eciu OBl OblIa OCYIIECTBIEHA 1O KpaiHHX mpexenoB. Bce pemuruu, Bce
¢unocopun, Bce COBETH OOTOB M MYIPELOB MMENN €JHHCTBEHHO IIENbI0 BBECTH B
3Ty Cpeny, CIMIIKOM PAacKaJeHHYIO, KOTOpas B YHCTOM BHUJIE TIpHBeNa Obl, BEPOSTHO,
K Pa3pyLICHHIO HAIIEero PoJa, 3JIEMEHTHI, OCTIa0IIIonre SI0BUTYIO cHIy» [Merep-
muHK, 1995, ¢. 109-110].

OT ycTOoiiYMBOro pa3BUTHA K AHTPOMHOMY NPUHIMIY. AHTPOITHBIN TP UHITHIL
CO3BYYEH NPHHIHMIIAM YCTOMYMBOrO Pa3BUTH. MexXIy HUMHU CYIIECTBYIOT TECHBIC
METOHOJIOTHYECKUE CBSI3H U COOTBETCTBHSI.

CornacHo AeKIapalyy o OKpYKaloIel cpeie U pPa3BUTHIO B LIGHTPE BHUMAHHUS
YCTOHYMBOIO Pa3BHTHS IOJDKHBI HAXOJMUTHCS JIIOIM, UMEIOIINE TIPaBo Ha 3I0POBYIO
KM3Hb B TAPMOHMH C TIPHPONOH. B LeHTpe BHUMaHHs aHTPOITHOrO NPUHIMIIA HaXO-
JIATCS YeJIoBeK. VI3BECTHBIN mucaTens W A0 HEAABHETO BPEeMEHH PyKOBOAWUTENb Ye-
xun, Bamas ['aBern, TOBOpHII, 4TO, C €r0 TOYKH 3PEHUS], aHTPOIHBIN NPUHIHUIT — 3TO
TJIaBHOE, YTO JOJDKHO OMPENENATh MHPOBO33PEHHE COBPEMEHHOro uenoBeka [lBa-
HOB, 2004].
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VYcToiunBoe pa3BUTHE BO3MOXKHO JIMIIb B ycTONHuMBOM Beenennoil. 1 BMecte ¢
TeM Oymylee YeJoBeKa JIOJDKHO OTPaHWYMBATHCS B HEH BBICOKOM CTEIIEHBIO HETIpe.-
CKa3yeMoCTH. Bo-BcskoM citydae OIBIT MPOILIOro JAO0JKEH OBITh SIBHO HEJIOCTATOY-
HBIM JUIS TpescKa3anust Oyaymiero. Beicokas Hempencka3yeMoCTh COCTABISIET caMy
CyTh YEJIOBEYECKUX MOCTYIKOB, OYy/Ib TO HA YPOBHE M3y4EHHs MHAWBUIYYMa WM Ha
YPOBHE KOJUIEKTHBHOTO cOTBOpeHus ucropuu [Hukonuc, [puroxun, 1990]. B atom
BEPOSTHO KOPEHUTCS BHICOKAst BO3SMOJKHOCTD YCTOIYMBOTO Pa3BUTHS YEIOBEKA.

UenoBek M0 BCeH BEPOSITHOCTH “‘HE MpEHA3HAUYCH YIS TPEICKa3aHus Ti100aib-
HBIX Karactpod. Hac ycrokamBaer peryisipHasi yCTOHYMBOCTh HACTYIUICHHS ITHS U
HOYH, KaXETCs, YTO 3aBTpa BCE MPOLECCH OYAYT MITH TEM K€ YCTOHYMBBIM ITyTEM.
Uro u ceromHs, U Tak OHM HLIH Bceraa. Mbl )KUBEM B NMPHHIMIHAIBHO HeCTaOWIIb-
HOM MHpE, MPEABUAETh B KOTOPOM HHMYEro HeNb3s. 3a JjBa roja J0 HacCTYIUICHUS
JIByX MUPOBBIX BOMH HUKTO HE MpEAIoJaral, 4To COCTOATCS OHM Mex1y Poccueit n
epmanueir. Oxuaanu BOMH C IPYrMMH CTpaHaMmHM, a CIIy4uioch Haobopor. Kak
yrBepkaan B 1924 rony A.JIL.UmkeBckuil: «3a peqyaiiiMMy UCKITIOYCHUSIMH BO BCei
HCTOpHHU YECTIOBEYCCTBA MbI HE OThIIIEM d)aKTOB SICHOI'O pCABUACHNA UCTOPUICCKU-
MU JIMI[AMHU OJbKaiiiero Oyaymiero CBOMX HapoJoB M FOCYNapCcTB MM KOHEYHBIX
pe3yNbTaTOB BOWH U peBoitoiui. Mcropudeckue coObITHs, 3aBepIlasch, BCEraa a-
BaJIM MHBIE UTOTHU, YEM T€, KOTOPbIC ObUIN MPEANOI0KEHBI IIPH UX BO3HUKHOBEHHH.
INomy4anock kak OYATO HE TO, K YEMY CTPEMHIIMCH MIIM YE€ro XKeNalu JIOIU U Lelble
coobmiectBa» [UmxeBckuid, 1990].

Mexnay TeM, Bce sICHEe BEIPHCOBBIBAETCS KaTacTpoduiecKas U, BEpOSTHO, aHTH-
cilydaiiHasi KapTHHA MCTOPHMHM IUTaHeTHl. Bo Bcex (opmarmsax ropHeIX moporn oOHa-
PYXHBAIOTCS ClIebl THTAHTCKUX M CKOPOTEYHBIX BOXHBIX KaTacTPO(d III00aIBHOTrO
Macmtaba. HempenBssToMy B3IJISIIYy OHHM OTKPBIBAIOTCS MOBCIOY — B THI'AHTCKHX
CKJIaIKaX U HaIUIaCTOBAHMSX FOPHBIX IOpOJ, B 0OpHIBaX U Kapbepax, B BaJIyHaxX Mo-
peH, B 3ajexax okameHenocTeld. Mupo3aHue nepecraer ObITh MOHUMAaEMBIM C TOU-
KU 3pEHUsI pelyKIMOHU3Ma, SMIIUPU3Ma, aKTyalln3Ma, aTeu3Ma, IO3UTHBU3MA, MeXa-
HUCTHUYECKOTro Marepuanusma. [lepenHTeprnperanus ux B pycie HOBBIX THIOTE3 (B
YaCTHOCTH, HEOKATACTPO(PHUUECKOH MO MHUPO3LAHMSI) MOXKET CIYKHTh HOBBIM,
TOYHEE «XOPOIIO 3a0BITHIM CTAPhIM», KOMIIACOM HE TOJNBKO IMPAKTHYECKOTo, HO U
HAyIHO-(PHI0CO(CKOro IMOMCKa.

Bormpockl ycToiurBOCTH 3eMHOM OHOChEpbl BOIHYIOT HAC HE TOJBKO M3 JHO00-
3HATETBHOCTH. B 3aBHCHMOCTH OT JaBaeMbIX OTBETOB HA €€ MPUYUHEL, TOTyIaeM He
TOJBKO PA3TMYHYIO KapTHHY MUPO3JaHMS, HO M 10 pa3HOMY BHUANM Mup. Mam MbI
XaO0THYeCKas MECYMHKA Ha Kparo Oe3myrrHoi BeeneHHOW cpenan ee MHOKECTBA 00U-
TaeMbIX MHPOB, WM BCE MUPO3JaHUE Bpamraercs i Hac. OT 3THX NpeCTaBICHUH
BBICTpanBaeTCs HE TOJIBKO MOPajb, HO M CAMO CUACThE YETOBEUCCTRA.

B xoHeuHOM wnTOre BCE, YTO KacaeTcs (hyHIAaMEHTAIbHOTO T'€HE3Hca, JEKHT B
obnactn HayuHOH (anTtacTuku. Ho 3aBUCHMOCTH OT NMpWHHMaeMOW KOHIIETINH,
HalpyMep OJEACHEHHS WM TOTOMNA, MBI IMOJIy4aeM JIBE JHaMETpPabHO MPOTHBOIO-
JIO)KHBIE KapPTHUHBI YEIOBEYECKOH MCTOPUH, JIBE OHTOJIOTHH >KM3HHU. Ecim paBHUHBI
OXBAaTbIBAJ JIEHUK, TO YEIOBEK, 0€3yCIOBHO, TPOITMYECKOTO MPOUCXOXKIACHUSI, TP O-
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n301IeN OT 00IIEeTro npeaKa ¢ 00e3bsHol 1 npunien 3 Adpuku. Ho ecnu nennnka He
ObUIO, €CIIM paBHUHBI OXBATHIBAJI, TTOTOI, TO TOTJA, BOSMO)KHO, CAMO YEIOBEYECTBO
OTCTYNAJO C CEBEpa Ha IOT.

CrpaHHO IOKa3bIBaTh, YTO Y€M OOJIBIIIE BHIIBUTAETCSl KOHKYPHUPYIOIIUX THIIOTES,
TEeM JIydlie JIst Hayku. Bee opMbl To3HaHUSI MMEIOT CBOM JOCTOMHCTBA M C1ad0OCTH,
BCE OHU YTO-TO MCKAXAIOT, a YTO-TO IepefatoT Haubonee BepHO. COBpeMEHHBIE Me-
TOJIBI TIO3HAHUSI HEM30EKHO JIOJDKHBI TOBJIEYh 32 COOO IMOSIBIEHUE MHOTHX MHPO-
BO33pEHUYECKUX MOJIENEi, B TOM YHCIIE€ aJIbTEPHATHBHBIX M TOJISIPHBIX YCTOSBIINMCS.
K. Ionmep [1983] noka3biBai, uTo JIt0OYI0 (paHTa3HI0 MOXKHO MPEICTABUTH B HENPO-
TUBOPEUYHMBOM BU/JIE, a JIOKHBIE BEPOBAHMS YACTO HAXOJST TOATBEPKICHUSI.

XOTHM TOTO WJIM HET, HO YEJIOBEYECTBO HAXOIMTCS Ha MOPOre HEM3BECTHOCTH
TPEThEro ThICSAYETIEeTHs. A B y4eOHMKaxX Ha BCE MOSBHJICS yTBEPAMTEIbHBINH, a TO U
MOBENUTENbHBINA 0TBeT. OOy4aeMblii 10 TaKoW cxeme OBICTPO yTpayuBaeT CBOM MHP
¢anTasmii. JiHIITElH MHcan: «CaMoe peKpacHoe U TIIyO0KOe MepekrBaHKe, BbITa-
JIatolIee Ha JIOJI0 YeNIOBeKa — TO OIIyIIEHHEe TAaMHCTBEHHOCTH. OHO JISKHUT B OCHOBE
penuruy U Bcex Haubosee ryOOKUX TeHACHIMH B MCKYCCTBE M Hayke. TOT, KTO He
UCIIBITAJI 3TOTO OLIYIIEHUS, Ka)XKeTCS MHE, €CJIM HE MEPTBEIIOM, TO BO BCSIKOM CIIy4dae
cienbiMy [DitHIITERH, 1967]. CeroaHs 3To 3HAKOMOE BCEM C JIETCKUX JIET OIIyIIle-
HHE TaliHbl yracaer ¢ HepBbIX JeT o0ydeHus. OOyueHne He OCTaBiIsgeT Mo Uil HO-
BBIX TMIIOTE3, KOTOPBIE MOIJIM ObI CTaTh TEOPUSAMH 3aBTPALIHETO JTHS.

Meropnonor Hayku [lon @eliepabenn numer: «CoBpeMeHHasi HayKa MOIABISET
CBOMX OIIIIOHEHTOB, a He yOexnaeT ux. OHa JeHCTBYET ¢ IOMOLIBIO CUIIBI, A HE ap-
I'YMEHTOB... CKENTUIU3M CBOJMTCSI K MUHMMYMY; OH HallpaBlIeH NPOTUB MHEHHH
NPOTHBHUKOB W NPOTHB HE3HAYHMTENBHBIX DPa3pa0OTOK COOCTBEHHBIX OCHOBHBIX
ujieil, 0JJHAaKO HHUKOTAa MPOTHB (yHIaMeHTalnbHbIX uaell. Hanmanku Ha dyHmamen-
TaJbHBIE UJEU BHI3BIBAIOT TAKYyIO Jk€ " peakiuio, Kak "Taby" B Tak Ha3bIBAEMBIX IPH-
MHUTHUBHBIX 0oOmecTBax... OyHIaMeHTaIbHBIC BEPOBAHMS 3AIIUIIAIOTCA C MOMOLIBIO
9TOH peaxIyy, U Bce TO, YTO HE OXBATHIBACTCS OOOCHOBAHHON KaTETOPHAJIBHOH CH-
CTEeMOH WM CYHUTAeTCs HECOBMECTUMOW C Hel, 1mbo paccMaTpuBaeTCsl KaK HEYTO
COBEpPIIEHHO HelpHeMiieMoe, TH00 — 4To ObIBaeT Jaie — MPOCTO OOBSBIIACTCS He-
CYIIECTBYIOIIUM. .. BHEHay4HbIE HWAEOJIOTUH, CIOCOOBI, MPAKTUKH, TEOPUH, TPATH-
LIUA MOTYT CTaTh JOCTONHHBIMH COIIEPHUKAMH HAyKH M TIOMOYb HaM OOHApyXHTh €€
BaXKHEHIIIME HEAOCTAaTKH, €CJIM JaTh MM pPaBHBIC IIAHCHI B KOHKYPEHTHOH Oopnoe.
[IpenocTaBuTs MM 3TH paBHBIE MIAHCH — 33Jja4a HHCTUTYTOB CBOOOZHOTO OOIIECTBAY
[@eitepabenn, 1986. C.451-454. C.514].

CrnoBo «mmeann3m» 1epecTaér ObITh pyratenbHbIM. «Cama Hayka BBIHYXKICHA
npu3HaBath — mumer A.B.MBanos [2002] — ¢hyHAaMEHTaNBPHOCTD WACATHHBIX Hadal
obrTrs. K aTOMy €€ momBoauT moTpeOHOCTh B TITYOOKOH (hritoco)CKoi MHTEpIIpeTa-
I[N CBOMX OCHOBOIIOJIATAIONINX MOHSITHH: «aTTPaKTOpa» B CHHEPTreTHKE, BaKyyMa B
(U3HKe, «IIENeBOW JIeTepMUHALMM» B OHONOTMUECKHX HayKax, «MHpOpMalum» B
LIEJIOM Ppsijie COBPEMEHHBIX HayYHBIX AWCLUIUIMH». Bce sicHee BBIPHCOBBIBAcTCS Ka-
TacTpoduUeckas 1, BEpOATHO, aHTUCITyJaiiHasi KapTHHA UCTOpUH TUaHeTsl. «Ceifuac
YK€ COBEPILIEHHO SICHO, YTO ITOpa MOKOHYHTH C TE€H/ICHIIMO3HBIM IPOTHBOIIOCTABIIE-
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HHUEM 3TUX cdep (HAYKH U PeJIUTUH. - aém.), KOTopoe 0e310Ka3aTeIbHO U BO MHOI'OM
BpeqHO. 3a4eM YIOMOOSAThCs cTpaycaM, KOrJia JOCTOSTHHEM TJIACHOCTH CTaH OT-
KpPOBEHHBbIE NPU3HAHUS B TIIYOOKOW YOEKIEHHOCTH OTHOCHTENBEHO TBOPYECKHX
Hayal «CBBIIE» HE TOJBKO BBIJAIONIMXCS YYEHBIX MPOILIOro, Harpumep
A.DWHINTeHa, HO U HalUX coBpeMeHHMKoB, Hanpumep A.Jl. Caxaposa, b.B. Pay-
menbaxa, E.IT. Benmuxosa» [Ky3nernos, Mmmuc, 2000].

Y CcTOWYMBOCTh CHCTEMBI 3IXKIETCS B ee pazHooOpaznu. CoBpeMeHHas eBpoIiei-
CKas IIMBIIIN3AIMs B 3TOM IUIaHe OYeHb HeycToiunBa. Ha Bepe B HayKy W panuoHa-
JIM3M BO3HHKIIM OIaCHBIE WILTIO3UM O OECTpeeIbHOCTH YeJIOBEYECKOr0 COBEpPIICH-
CTBa M COBEPIICHHOH ero aBToHoMHOCTH. OHM MoOryT crath Hanbonee 3¢deKTHBHBI-
MU MHCTPYMEHTaMH CaMOYHHYTOXXEHHS, KOTOpbIE KOrJa-iIu00 M300peTainuch 4eno-
BEUECKOU KyNnbTypoil — npeaynpexaaet XKak Aranu [1993]. Hayke Hy)kHa Kak MOX-
HO Oosiee mmpokas nuBepcudukaiys B3rsaoB. “Ecmu Hayka orpanndyuBaer ceds B
MHUPOBO33PEHUECKUX MPUTA3AHUAK, OHA CTPEMUTENBHO TepseT NPEeCTHX U cTaTyc”, —
yTBEPKIAET KYIbTyposor 1 nucatensb A. ['ennc u gobasnser: “Pusnku 6e3 meradu-
3WKM HaM He XBaTaeT, Ho M MeTadu3nka 0e3 pusuku HaMm He HyxkHa” [['ennc, 2003,
c. 210-211].

CoBpeMeHHbIE METO/IbI TO3HAHHS HEU30EKHO BIIEKYT 332 COOOH MOsBICHHE MHO-
THX MHPOBO33PEHUYECKUX MOJIENEH, B TOM YHCJe albTePHATUBHBIX U MOJSPHBIX yCTO-
SIBIIMMCSL. Y HUYTO)KEHUE MM TPEKPAILCHUE OJHON KaKOi-TH00 JEesTeIbHOCTH ue-
JIOBEYECKOI'0 CO3HAHMS CKa3bIBACTCS YTHETAIOIIUM oOpa3oM Ha npyroil. IIpekpae-
HHUE JIeITeNIbHOCTU YeJOBeKa B 00JIACTH MCKYCCTBa, pelurud, ¢unocodpun win 00-
LIECTBEHHOH KU3HU HE MOXKET HE OTPA3HUThCS MONABIISIOMNM 00pa3oM Ha Hayke” —
mcan B.U. Bepuaackwii [1981,50-51].

Tem Gonee onacHo Jr000E MpeceueHne aTbTePHATUBHBIX BO33PEHHUH B CAMOM TI0-
3HAaHUU MHPO3AaHus. «J[F000e Cy)KeHHEe OKPYKAIOIEro HaC MUPa MOXKET MPUBECTH K
B3PBIBOOIIACHBIM TOCIEACTBUAM, MTOTOMY YTO OHO HMCKIIFOYAaeT U3 KapTHHBI HEKOTO-
pBIe HCTOYHUKH HEOIIPEIEICHHOCTH U MPUHYXAAaeT HaC HEBEPHO WHTEPIPETHPOBATH
TKaHb, U3 KOTOPOIi cotkan Mupy» [Tane6, 2010, c. 50].
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B/IMSAHUE USMEHEHUSA MATHUTHOI'O ITOJISA 3EMJIM HA
KHUBYIO KIIETKY

© I'ypeuran T.A.*, 2014

OpHa 3 mpobiieM COBPEMEHHOHW HaYKH COCTOUT B TOM, 4TO (hyHIaMeHTaIbHBIE (QH-
3WYeCKHe TPEICTaBICHUS] OTCTAIOT OT MPUKJIAJHBIX AUCHHUIUINH. Pe3ynasraTsl nccneno-
BaHWH NPHUBOAAT K HOBBIM BBIBOJIAM O BIIMSIHUM (DU3HUYECKHX CBOWCTB OKpYXKaromiei
cpenbl Ha Ononormdeckyro (GopMy JKH3HH M 0 HEOOXOIMMOCTH HOBOTO B3IJIsA Ha IPo-
nucxonsmue mMeHenus. [Ipemaraercs aHanu3 HAOJIIOJCHUH M ONBITOB, a TAK)Ke HOBBIE
BEIBOJIBI TI0 ITPOOJIEMHBIM BOIPOCAM BIIMSIHUSI H3MEHEHNSI MarHUTHOTO OIS 3eMJIH Ha
cpeny oburaHus Omonormdeckoll Gopmbl xu3HH. «Hapomublit Akagemudecknidi YHU-
Bepcurer DBomonnn Pazymay (HAY DPA) sBiseTcss HayqHOH IIKOJIOH, 00BSCHSIOMIEH
3TH IpoLecchl noA ApyruM yriioM 3peHus. C 2012 rona HAY DPA neifctByeT B pamkax
nporpammsl FOHECKO «HemnpepsiBHOE 00pa3oBaHie B MHTEpECaX YCTOHYMBOTO pa3BHU-
Tus» u npoekta OOH «AkafeMudecKkoe BIUSHHEY.

Knrouegvle crosa: N3MEHEHWE MarHUTHOTO TIONS 3eMIH, cpena OOWTaHUs, MUTO3,
(heHOMEH KIICTOYHOH CMEPTH.

Guretskaya Tatyana. One of the modern science problems is that the fundamental
physical concepts lag behind the applied dis-ciplines. Research results lead to new con-
clusions about the environment physical properties’ influence on a biological form of
life and the need for the fresh approach to the world changes that take place. There is
provided an analysis of observations and experiments as well as new solutions for out-
standing problems of the Earth's magnetic field changes impact on the environment of
biological life forms. "National Academic University of the Evolution of the Reason" (
NAU ERA ) is a scientific school, explaining these processes from a different perspec-
tive. Since 2012, NAU ERA has been operating within the scope of the UNESCO pro-
gram "Continuing Education for Sustainable Development™ and the UN project "Aca-
demic Impact".

Keywords: Earth's magnetic field change, habitat, mitosis, cell death phenomenon.

[locnemnue nBa AecATHIETHS HaONFOJaeTCA PE3KHil pOCT M3MEHEHHWH B cpene

HaIero Mupa. MupoBble (pU3HUECKHE TTapaMeTphl AecTabunn3npyores. B pesynbra-
Te, HaOMOAaeTCsl yBEIMUYEHNE IPUPOJHBIX KaTaKIN3MOB, YTO HOATBEPKIAETCS MPHU-

BEAEHHBIM TpaQUKOM KOJIHIECTBA 3a(pUKCUPOBAHHBIX CTUXUUHBIX OexcTBuid [1].
OnHUM M3 Ba)KHEHIIMX MapaMeTpoB MUPOBOU CpEIbl ABJISETCS MarHUTHOE IOJIE

3eMiIM ¥ €ro HampsHKEHHOCTB, YTO OKa3bIBAET 3HAUMTEIHHOE BIMSHHE HAa OMOIOTH-
4ecKylo (OpMY KM3HH. «3a IOCIEAHEe BpeMs HaNpPSHKEHHOCTh MAarHUTHOTO ITOJS
3emiu yOBIBaeT 3HAUMTEIHHO OBICTpee, YeM B Mporuibie roabl. A FOXHBIH MarHUT-
HBI NOJIOC, €11€ HEAABHO pacHojaraBIIMKCs MO apKTUYECKUMHU JiblaMu B KaHane,

Y I'ypeyxan Tamvana Anamonvesna. Oprammamms O6pemumerme ['paxman «Hapommsiit
Axanemuueckuil YauBepcutetr OBomonun Pasyma» (HAY OPA). Vkpauna, 65101, Onecca,

yi. PagoctHast, oM 2/4, odpuc 702, ten. (048) 701-12-33. Email: guryapharm@ukr.net
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ceifyac cMmermmaeTcst uepes reorpaduueckuii Cesep, u Oyzner ABurarhes Ha Poccuro co
ckopocthio 40 kM B Toa» [2]. Takue npeamonoxenus 0putH Bhicka3zansl B 2001 roxmy.
Opnaxo, 3a nocinennee gecsatuwierue ¢ 2001r. mo 2010r., montoc npomén Takoe pac-
CTOSIHUE, KOTOPOE OH MpOXOAWIT 3a npeasyaynme 50 ner. B pe3ynabraTe Takoro ycko-
peHus Bc€ Ooiiee BEPOSTHBIM CTAHOBUTCS WHBEPCHS MATrHUTHBIX TIONIOCOB (CMEHa
TIOJIIPHOCTH), KOTOpasi, BO3MOXKHO, IMOBJEYET 3a OO0 BpEeMEHHOE MCUE3HOBEHHE
reomarautHoro moist (I'MII). Kak 3To siBeHHe oTpa3utcs Ha OHOIOrnIeckoit popme
KU3HUA?

Natural disasters reported 1900 - 2011
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Ipodeccop reodpusukn Mronxenckoro ynuepcutera Axcenb IllymsT (Axel
Schult) mpeamonaraer, 4To Ha MPOTSKEHUH S-TH, a TO U 10-TH ThICSY JIET HA TUIAHETE
npUaeTcss 00XOMUThCs 03 MarHUTHOTO MOMs. A 3TO NpHBEAET K HEMHHYeMo rube-
JIM BCETO JKUBOT'O Ha IUIAHETE, €CIIM YEJIOBEUESCTBO HE HAlIET pelIeHns] O KOMIIEHCa-
LMY 3aIUTHOIO BIMSHHUSA MarHUTHOTO MOJIS B OOIIei cpene 0OMTaHMS KaK YelnoBeKa,
TaK XMBOTHBIX U PaCTCHUII.

Taxue mporecch y)xe HEOTHOKPAaTHO NPOMCXOMIH Ha 3emie. [lo MHeHUIO He-
KOTOpPBIX HCCIIeAoBaTeseil, Ieproabl BEIMUPAHUS WM BO3HHUKHOBEHHUS PAa3IMYHBIX
BUJIOB (hi1opsl M (ayHBI B mpolecce IBOMOIMOHHOTO Pa3BUTHS KHUBBIX OPraHH3MOB
Ha 3emie, a TaKXke "CMEHa THIOB dYenoBeKa" (aBCTPAJOMHUTEKH, MUTEKAHTPOIIBI,
HeaHAEPTaNIbIBI U JIp.), COBMAAAIOT C EPHOJAMH WHBEPCUH (BPEMEHHOTO MCUYE3HO-
BEHHUS U CMEHBI MOJSIPHOCTH) MATHUTHOI'O NOJIS 3eMJTd. MUHHMAIIbHBIA IEpUOA HH-
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BEPCHUH COCTABIISIET MPHONM3UTENBHO 20 THIC. JIET, @ MAKCUMaJIbHBI — 730 ThIC. JIeT

[3, 4, 5].

BriBog

IIpuBeneHHBIE HCCIEN0BAHUS CBUAETENBCTBYIOT O TOM, YTO JAHHOE SIBICHUE I10-
BTOPSAETCA C ONpeNeIEHHON IEPHOANYHOCTBIO U SIBIISIETCS €CTECTBEHHBIM IPOLIECCOM
B XKU3HH IUIAHETHl, XapaKTePU3YIOIIIM KaueCTBEHHOE (3BOJIOLUOHHOE) U3MEHEHUE
CyOBEKTOB OMOJIOTHYECKOH KU3HH HAIIIero MUpa.

B nauane XX Beka coBerckuii onodusuk Anexcanap Jleonnaosnd UnmkeBckuii B
KHUre "3eMHOe DX0 COTHEYHBIX Oyph'", n3aanHoi Biepsbie B 1936 r. B [Tapmxe, nu-
ca: «Mbl TIPUBBIKIM TPUAEPKUBATHCS TI'PYyOOro M Y3KOro aHTU(PHIOCOPCKOro
B3IVIAJA Ha )KM3Hb KaK Ha PE3ynbTaT CIydalHOH WIPBl TOJBKO 3€MHBIX CHI. JTO,
KOHEYHO, HeBepHO. JKM3Hb ke, KaKk Mbl BUJIUM, B 3HAUUTEIHHO OOJbILIEH CTENEHU
€CTh SIBJIEHHE KOCMHUUECKoe, yeM 3eMHoe. OHa co3/laHa BO3JEHCTBUEM TBOPUYECKOM
JMHAMHUKH KOCMOCa Ha MHEPTHBIN MaTepuan 3emun... Hanbonsinee BiusHue Ha ¢u-
3UYECKYI0 M OPTraHUYECKYIO JKU3Hb 3€MIIM OKa3bIBAIOT pajUallii, HAIPaBIIAIOIIHECs
K 3emie co Bcex cTopoH BcenenHoill. OHM CBA3BIBAIOT HAapy)XKHbIE YacTH 3eMIIU
HENOCPEACTBEHHO C KOCMUUYECKOM CPEJION, POLHSAT €€ C HEI0, IOCTOSHHO B3aUMOAEC -
CTBYIOT C HEIO, a MOTOMY M HApYXHbIH JIUK 3eMJM, U >KU3Hb, HATOJNHSIIOLIAS €ro,
SIBIISIFOTCSL PE3YJIBTATOM TBOPUYECKOIO BO3JEHCTBUSI KOCMHUYECKHUX CHIL.. UenoBek U
MHKpOO — CyIIecTBa He TOJIBKO 3€MHBIE, HO U KOCMUYECKHE, CBSI3aHHbIE BCeil cBOEH
Ouonoruei, BCeMH MOJICKyJIaMH, BCEMH YacTHIAMH CBOMX Tell C KOCMOCOM, C €ro
Jy4aMu, IOTOKAMH U MOMSIMH... M1 ecu KTO-TO... 3710 U OCTPO CMEETCsI HaJl HOTYraMu
CBSI3aTh MUP aCTPOHOMHYECKUX M MHUpP OMOIOTHYECKHX SBIEHHH, TO B TTyOHHE Yeno-
BEYECKOI'0 CO3HAHMUS YK€ MHOT'O ThICSYENETHH 3peeT Bepa, YTo 3TH JIBa MUpa, HECO-
MHEHHO, CBS3aHbI OZMH ¢ IpyruM. Y sTa Bepa, mocreneHHo oboramascs Haboze-
HUSIMU, TIEPEXOIUT B 3HaHUE... MITak, BOSHUKAET OCHOBHOW BOINPOC: MOXKEM JIM MBI
U3y4aTh OPTraHU3M KaK HEYTO 000COOIEHHOE OT KOCMO-TeuTypryecKkoii cpenpl? Her,
HE MOKeM, n00 KMBOH OpraHU3M HE CYIIECTBYET B OTICIBHOCTH, BHE 3TON CPEAbl, U
BCe ero (QyHKIMN Hepa3pBIBHO CBSI3aHBI C Heo» [6].

Takoro >xe MHEHUsI MpUAEpKUBaJIcAd B Hadajne XX BEKa U PYCCKUH I'€OXUMUK
Bnagnmup ViBanosmu Bepraackuii: « TBapu 3emMiin SBISIOTCS CO3MaHUEM CIIOKHOTO
KOCMHYECKOT0O TIpoIecca, HeOOXOAMMON M 3aKOHOMEPHOH YacThI0 CTPOMHOTO KOC-
MHYECKOTO MEXaHN3Ma, B KOTOPOM, KaK MBI 3HaeM, HeT cirydaifHocTen» [7].

B nocnennee Bpems Ob10 yOeqUTENBFHO AOKa3aHO, YTO Y PA3IMIHBIX OPTaHH3-
MOB — OT OaKTepuil 0 MO3BOHOYHBIX — BBIABIISIOTCS ITOBEJCHYECKHE PEAKIMU Ha
M3MEHEHHSI TEOMAarHUTHOTO TOJS. DTO CBUAETEIBCTBYET O TOM, YTO MAarHUTHOE TIOJNIE
3eMiIM BOCIIPHHUMAETCS 3TUMH OPTaHW3MaMH W SIBISIETCSI CYIIECTBEHHBIM KOMIIO-
HEHTOM HX cpefibl oonTanust. Bc€ 3To B MonHOM Mepe OTHOCHTCS U K YeloBeKy. Benb
HaM U3BECTHO, KaK JIFOJU PEearupyroT Ha U3MEHEHUs] MATHUTHON aKTUBHOCTH, MHOTHE
JIIO/IM OYEHb YYBCTBHUTENBHBI K MarHUTHBIM OypsiM. [losToMy MarautHoe mose 3eM-
JI1 UMEET OrPOMHOE 3HaueHue. bonee Toro, OHO AenaeT BOZMOXKHON caMy >KH3Hb Ha
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3emite. VIMEHHO T€OMATHUTHOE TOJIE SIBIISICTCS OJHUM U3 00S3aTENbHBIX YCIOBHUI
CYIIICCTBOBAHUS U Pa3BUTHS KU3HU Ha 3eMIle, TIOTOMY 4TO OHO, HapaBHE ¢ aTMocde-
PpoH, 3ammniaer 3eMIII0 OT MaryOHOro pa3pyIINTENEHOTO BO3JEHCTBUSI COTHEYHOTO
BeTpa M KOCMHYECKUX Jydel. [0 MosBIIEHHS T€OMarHUTHOTO MOJI MOBEPXHOCTH
3eMiM MO/BEpraiach HEMPEPHIBHOMY BO3JICHCTBUIO "CTEpUIM3YIOMIEH" KocMude-
CKOH pajiuanuu, KOTopas MpernsTcTBOoBaa Hayany ouoreHesa [8].

Bosnukaer Bompoc: KakoB MEXaHHW3M M3MEHEHHI B cpelie Halllero Mupa, U Ka-
KHM 00pa3oM OTpakaeTCsl N3MEHCHHE HANPSHKEHHOCTH MArHUTHOTO IOJA 3eMJIM Ha
3JIEMEHTaX OKPYXKAIOIICH CpPelbl, B YKCIIC KOTOPBIX M OHMOJIOTHMYECKUE OpPTraHU3MbI?
[NombiTaeMcst TpOaHATU3UPOBATH U3BECTHBIC (DAKTHI:

1. MuHepajbI ¥ TOPHBIE TTOPOBI

((FCOMaFHI/ITHOe I10JIC HAMAarHn4mBacT BCEC MI/IHepa.]'II)I u FOprIe HOpO)II)I. l\/[ar-
HI/ITHy}O nmamMsaTb O ﬂpeBHeM TCOMArHuTHOM II0JIC COXpaHHIOT BXOJAIIIME B COCTaB
BCEX TOPHBIX MOpoJ (eppoMarHUTHbIE MUHEpaibl. VX ecTecTBeHHas ocTaToO4Has
HAMAaroHu4€HHOCTH ITOSABJIACTCA BO BpeMH nux 06pa303aH14ﬂ u COXpaHHeTCH IIOJTHOCTBHO
WX YaCTUYHO OO0 HAIIero BpeMeHI/I. OHO TAaK)XXC HaMarHu4uBacT ITOYBbI, OKa3bIBas
3aMeTHOE BIMSHHE Ha UX IU1ofopoaue [8].

2. Bona

«DKCIEPUMEHTAJIBHO JOKA3aHO, YTO 3KPAHUPOBAHKUE BOJbI OT MArHUTHOI'O MOJIS
3eMi IPUBOAUT K cABUTY PH BOIBI B LIENOYHYIO CTOPOHY B cpexHeM Ha 7-10%.
Oto o3Hauaer, yto [ MII BiMsier Ha KUCIOTHO-IIENOYHOE paBHOBecHe. DPQeKT Ta-
KOTO BO3JIEHCTBHS 3aBHCHUT OT XapaKTEPUCTHK caMmoil Boms»[9]. «3menenue pH
BOJIbI B IIEJIOYHYIO CTOPOHY CIIOCOOCTBYET CIBHUTY (PU3HOJIOTHYECKOrO PaBHOBECHS
YeJ0BEYECKOr0 OpraHu3Ma B CTOPOHY MAaTOMOIUH, YXYAIIEHHIO COCTOSHUS 3/10POBbS
Y TIPUBOJIUT K Pa3IMYHBIM 3200JI€BaHUSM, YTO MbI ceifdac u Habmomaem» [10].

3. Bupycsl

A.JL. YmxeBckuid, aHAIM3HAPYSI AaHHBIE 00 smumeMusx rpumma 3a 500 jier, ycra-
HOBWJI, YTO TIEPUO MHUIEMHUNA TPHIIA COBIAJAET C COIMHEYHOH aKTHBHOCTBHIO, T.€.
Korga yeenmumuuBaercst HampsokéHHOCT ' MIL. Ilepmonsl, cBOOOAHBIE OT MHAEMUN
TpUNIA, TPUXOMATCS HA TOABl MHUHHMYMa COTHEYHOW akTHBHOCTH. [lo3ke ObLIO
YCTaHOBIICHO, YTO BHPYCHI TPUIIA, JCHCTBUTEIBHO, aKTUBHO Pa3MHOXAIOTCS B MO-
MEHT IIPOXOXKICHHUS TPO3, BOMYIICHUH MarHUTHOT'O TIOJIS.

4. )KuBoTHBIE

«B 3KcriepuMeHTax MOKa3aHO, YTO SKPaHHPOBAaHHE F€OMArHUTHOTO MONS U €ro
ymenbmenne B 600 pa3 mpUBOIUT K TOPMOXKEHHIO POCTA KPOJIUKOB, CHIDKEHHIO MX
JIBUTaTENIbHON aKTUBHOCTH, PA3BUTHIO AUCTPOPUUECKUX M3MEHEHNH B TIEYEHH, MHO-
KapJie, JKeNy/IKe, KAIICYHUKE, CHIDKCHNIO aKTHBHOCTH KITIOYEBBIX (DEPMEHTOB LIUKIIA
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TpUKapOOHOBBIX KUCIIOT U NeHTo3odocdarHoro mukia» [11]. «Y smOpuonos ampu-
Ouii B TMIIOr€OMAarHUTHBIX YCJIOBUSIX CHIDKAETCSl CHHTE3 MOHOAMHHOBY [12], «y MBI-
1ieid BABOE CHMXKAETCS JBHUTATeNbHAas aKTHUBHOCTBY» [13], «Kyphl B 3THX YCIOBHAX
MpeKpaniaoT HecTH siinay» [14]. «HKyOupoBaHWE SUII B TUIIOT€OMAarHUTHBIX YCIIO-
BUSIX HapylIaeT pa3BUTHE KypHUHBIX 3MOPHOHOB, MHOTHE M3 HUX IIOTHOAOT, a Y BHI-
JYNUBIIMXCS LBIIUIST OTMEUYAIOTCsl AUCTPOPUUECKHEe U3MEHEHNs] BHYTPEHHUX Opra-
HOB, Mape3bl KPbUIbEB U HOT U Jip.» [15]. «VY muen, MyX, Jpyrux HaCEKOMBIX M ITHUI
Hapylulaetrcs OpUeHTAIUs B IPOCTPaHCTBEY [3].

5. Bausinue Ha YeJI0BeKa

W3menenne HampspkeHHOocTH ['MII okaspiBaeT BIMSHUE W Ha 4eEIOBEKa, B
MIEPBYIO OYepellb — Ha CTPYKTYPY UEIOBEUECKOr0 MO3Ta, KOTOPBIH SIBJISETCS PETyJIsi-
TOPOM BCEX MPOIIECCOB, MPOUCXOAAIINX B opranu3me. «Bcmobimku Ha ConHie, co-
IPOBOXKAAIOMINUECS 3HAYUTCIIbHBIMU HU3MEHCHUSAMHU HWHTEHCHBHOCTH KOPITYCKYJISAP-
HBIX U BOJIHOBBIX ITOTOKOB, T€CHEPUPYEMBIX 3Be3}10ﬁ 1 BBI3BIBAKOIIUX 3HAYUTCIIBHBIC
KOpIYCKYJIIPHO-BOJIHOBBIE U3MCHCHUS B OKOJIO3EMHOM IIPOCTPAHCTBE, NPUBOIAT K
N3MECHCHUIO DJICKTPOMArHUTHBIX CBOMCTB HIDKHEN I/IOHOCd)CpI)I H, COOTBCTCTBCHHO,
YacTOT IIYMaHOBCKHX PE30HAHCOB, YTO HapyIIaeT CYIIECTBYIOLEE PaBHOBECHE B
cucTeMe "MO3r — BHEIIHss cpena” ¥ BbI3bIBaeT cOOM B (DYHKIIMOHMPOBAHUU HEPB-
HOM TKaum» [15].

«CHmXeHre HaIlPS)KEHHOCTH MarHUTHOI'O MOJIst 3EMJIM B KPUTUUECKHUE MEPUOABI
(opMHUpOBaHHS y 3apofbllla LEHTPAJIbHOW HEPBHOH CHCTEMBI MOI'YT HapyIIUTh
HOPMaJIbHOE Pa3BUTHE LIEHTPAIBHOM HEPBHOHN CHUCTEMBI, IPUBOIA K PAa3BUTHIO pas-
JINYHBIX HApYIIEHUH IICUXUYECKOU AEATEIbHOCTU. B 3TOM CBSA3M MHTEPECHBIM IpPE-
CTaBISIETCS M TaKoOi (akT: cepuiiHble YOMICTBA, OKa3bIBAETCS, Yallle BCEr0 COBEp-
[IAI0TCS B JHU PE3KOT0 CHIDKEHHS T€OMarHUTHOM akTUBHOCTI [16].

«HaxoxeHne denoBeka B KaMepe, TJie HAlpsHKEHHOCTh MAarHUTHOTO IIOJS CO-
craBisna 10° OT BETMUHHBI HANPSKEHHOCTH I€OMATHMTHOTO TOIS, TPHBOIMIO K
HN3MEHEHMSM TICHXMYECKOM AEATETBHOCTH, MOSBICHUIO HEOOBIYHBIX 00pa3oB M He-
CTaHmapTHBIX uaei» [15,17].

Kiaerka u I'MII

Beliieyka3anHble UCCICIOBAHUS MOATBEPIKIAIOT TOT (AKT, YTO HA U3MCHEHHE
HAMPSLKEHHOCTH MATHUTHOTO TOJIST 3eMJIH PEarupyroT Bce OHOMOrHYECKUEe OpTaHM3-
MbI. BO3HHKAET BOMPOC: YTO MPOUCXOAMT C KIETKOM B TUIOr€OMArHUTHBIX YCIOBHSIX
U YTO MPHUBOJUT K TAKUM TIOCICACTBUSIM?

B pabote nokropa Ononmormaeckux Hayk, mpodeccopa Jlymankosoit E.JI. u npy-
rux aBTOpOB [18] ommcaHBI WCCIETOBaHMS BO3JCHCTBHS TMIIOIC€OMATrHUTHBIX TOJNEH
HAa MBIIIIEH, B YaCTHOCTH, Ha WX CEPICYHO-COCYIUCTYIO CHCTeMY. | MmoreomMarHuT-
HBIC YCIIOBUS MOJEIUPOBAIH C TIOMOIIBIO (heppOMArHUTHOrO 3KkpaHa. OH cOCTOSIT U3
JBYX CEKIMH, Kakaas U3 KOTOPBIX HaOpaHa U3 6-TH MepMaUIOCBBIX INTACTHH TOJIIIH-
HOH 1,5 MM, MeXTy KOTOPBIMH OBLTH TPOJIOKEHBI MEIHBIC TUTACTHHEL. OTBITH TP O-
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BOJMJIMCH Ha 52 Mblmax-caMmiax (26 momonbsITHRIX U 26 KOHTPOJIBHBIX). JKHBOTHBIX
roaBeprayu Bo3zaeiicTBuio runoreomarsutHoro nois (I'TMII) B rumomarHutHON
kamepe B Teuenue 30 muH, 1, 3, 6, u 24 yaca. KOHTpOIBHBIX JKMBOTHBIX COJIEPIKAIH B
JICPEBSHHBIX IIEHAJaX B TEUCHHE TOr'O K€ BpEMEHH. Pe3ynbTaThl MccinenoBaHuii mo-
Ka3aJd, 4TO, HauWHas ¢ 3-ro vaca npeObBanus B ycioBusix [TMII, B muokapae
MBIIIEH OTMEYAINCh BHIPaKEHHBIE HAPYIIEHUS KPOBO - U JuMdoobpamenus. Peru-
CTPUPOBAINCH BEHO3HOE M KANWIUIIPHOE MOJHOKPOBHE, OTEK MHTEPCTULMS M JIMM-
(ocTaz; HabmOAANICS Cclla3M UHTPAaMypaJIbHBIX apTepHid U CIak 3pUTpouuToB. [Ipe-
ObIBaHME B TMIIOI'€OMArHUTHBIX YCJIOBHUSX BBI3BIBAJIO COKpallleHHe OOBEMHOW IUTOT-
HOCTH KanWUIPOB: uepe3 3 yaca — Ha 24%, depe3 6 yacoB — Ha 32%, yepe3 24 yaca
—Ha 30%. [TomoOHBIE COCTOSIHUS KapAXOMHOIIMTOB, KaK MPaBHJIO0, IPUBOIAT K aTpO-
(UM OTHENBHBIX KJIETOK U MX pe3opOuun Makpodaramu. dOuHANBHBIE CTaIUN MOP-
(o yHKIIMOHATIBHOW TTEPEeCTPOHKH KapJINOMHOIIMTOB HAallOMUHAIOT (peHOMEH Hpo-
rpaMMupyemMoii kiaeTouHoii cMeptu. 10 cyTok npeObIBaHMs MBIIIEH B TaKUX KJIET-
Kax MpUBEIH Ux K cMepth [18].

Bo3HuKaeT BOIPOC: 4TO KOHKPETHO POUCXOJIUT C KIIETKAMH JKUBOTO OpraHu3Ma
B TUIIOI€OMArHUTHBIX YCJIOBHUAX, NPUBOAAIINX K q)eHOMeHy nporpaMMpreMoﬁ KJIC-
TOYHON cMepTH?

YroOBl OTBETHTH Ha 3TOT BOIPOC, HEOOXOOMMO PACCMOTPETh Mpouece GopMHUpPO-
BaHUA KJIeTOK. COBpEMEHHON HayKe W3BECTHO, YTO B COCTAB UEJIOBEUECKON KPOBU U
TUMGBI BXOAAT aTOMBI XKee3a, KOTOpoe 001agaeT MarHHTHBIM MOMEHTOM H CIIOCO0-
HOCTBIO HAMarHMYMBAThCSl B MarHuTHoM mnone. ITo MHeHuto HaydHo# mkoiasl HAY
OPA, ¢usuueckuii MarHeTH3M — 3TO peaju3anus nporpammbl JKu3Hu depe3 KOH-
KPETHBIM 3JEMEHT. DTUM 3JIEMEHTOM SIBIISIETCSI aTOM »kenes3a. [l MoATBep KIeHUs
JAaHHOI'O MHEHHsI HE0OXOOMMO pa300paThcsi C OCHOBAMH CTPYKTYPHUPOBAHHS KIIETOK
U UX BO3MOXKHOCTBIO K CaMOBOCIIPOM3BOACTBY. Il 3TOro HEOOXOIUMO JOMYCTHUTh,
yto crnapensie nenu JJHK coctosT u3 mapaMarHUTHBIX Lenel HyKJICOTHIOB, KOTO-
pBI€ CaMOCTOSITENBHO JEIUTHCS HE MOTYT. Takue BBIBOJBI OBLIM CIENaHBl aBTOPOM
HOBOH TEOPHH Pa3BUTHA KJIETOK, WHKeHepoM-Omodpmznkom ApTiox T.A., BIepBEIe
omybiukoBanHoH B 2003 1. J{ms Toro, 9T0OBI B KJIETKE MOTJIM OOPa30BBIBATHCS CH-
JIoBbIE Mapbl napamarHuTHeIx nene JJHK, B Heil momkeH HaXOOUThCsl MPUPOIHBIN
MAarHuT (MCTOYHHK SHEPTUH), a 3TO U €CTh aTOM JKeJle3a MIM MarHUTHBIH OJIOK MOHO-
kpucrammia (MBM) [19].

3a Bpemst cBoero cymiectBoBanus (okoio 40 mHei) kieTka HapabaTeiBaeT OOJb-
I10€ KOJMYECTBO KIIETOYHOIO BEHIECTBA, KOTOPOE €€ OrpaHHYCHHOE CHIIOBOE IIOJIE
HECTIOCOOHO yIepKuBaTh Bo3ie cedst. [loaTomy, Kak TONBKO K 6a30BOH KIIETKE MpH-
omu3uTcs HoBbIE MBM, wacTh HapaOOTaHHOTO KIIETKOW KIETOYHOI'O MaTepHaia Iie-
peMernaercsi K HOBOMY PaBHOIIGHHOMY MCTOYHUKY SHEPTHH, M psiioM ObICTpo ¢op-
MHUpyeTcs HOBas WACHTHYHAs KIETKa, a 0a3oBas MpojomkaeT paborats. B ciydae
OTCYTCTBUSI aJIbTEPHATHBHOI'O MCTOYHMKA 3Hepruu, MBM 06a3oBoii kmerku 3a 40
JIHEH CBOETO CYIIECTBOBAHMS Pa3MAarHUYMBAETCS U TEPSIET CIIOCOOHOCTh yIep)KUBATh
CBOMM CHJIOBBIM IIOJIEM CTPYKTYPHBIE €IMHHMIIBI KJICTKH, YTO TPHBOAUT K €€ pa3py-
menuto [20].
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BriBoabI

1. )KuBast KjeTKka MOXKET CyHIECTBOBAaTh M Pa3MHOXKATHCS TOJNBKO NMPU HATHIUA
reoMarautHoro nojs. B orcyrcreuu 'MII HaOmonaercs (peHOMEH mMporpaMMupy-
eMoii KJIeTOYHOIl CMEePTH, TOKa3aHHKIA ombiTaMu npodeccopa Jlymunkosoii E.JI.,
OINMCAaHHBIMH BBIIIIE.

2. [IpOHNKHOBEHHE CTEPWIN3YIOLIEH COIHEYHOH pajualiy He SBISETCS OCHOB-
HOM ONAacCHOCTBHIO JJIS JKU3HU Ha 3emie B orcyrcTBue ['MII, kak yTBep:KIoaroT HEKO-
TOphle IpeAcTaBUTeNy HayKd. OCHOBHOM OMAcHOCTBIO B 3TOM Cilydae sBJseTCs He-
BO3MOYKHOCTh MHUTO34.

Iporecc ocnadbnenus I'MIT venoBeuecTBO yke omrymaet Ha cebe. PesympraTom
JTAHHOT O ITPOIIecca SIBJISETCS POCT KOIMYECTBa OSCIUIONHBIX CEMEWHBIX Map, KOTOphIe
€CTECTBEHHBIM ITyTEM HE MOT'YT 3a4aTh AeTedl. HabmonaeTcs naBUHOOOpa3HBIN pocT
KOJIMYECTBA TICUXMYECKUX 3a00JIEBaHMM, a TaKKe POCT KOJIMYECTBA XPOHHUUECKHX
3aboneBanuil. 1 Bce 9TO SIBIISIETCS CIIEACTBUEM MPOrPAMMHBIX IPOIIECCOB, TPOUCXO-
JSIUX B PE3YJIbTATC U3MCHCHUS Hal'[pﬂ)KéHHOCTI/I MarHuTHOrO moist 3emin. Yeaose-
YECTBO B )laHHI)Iﬁ Nepruoa BpEMCHNU HAXOJUTCA Ha I'paHU IOKA YTO MEIJICHHOI'O BbI-
MUpaHus. BO3MOXXHO MPEIIONIOKHUTh, YTO CKOPOCTh JaHHOTO Mpollecca YBeTHYUBa-
€TCsl TPOMOPIHOHATIBHO CKOPOCTH CMEIEHUS] MArHUTHBIX TOJIIOCOB 3€MIIM M UMEET
JIABUHOOOpa3HOE CIIEACTBUE, KOTOPOE 3aBEPIIUTCS THOENBIO BCEr'0 )KHUBOIO Ha 3eMIle.

HTorosplii BLIBOJ

B pe3ynbraTe MHBEpCHH MarHUTHBIX MONMOCOB U rcuesHoBeHUs: [ MII 6uomnoru-
yeckasl (popMa )KU3HM B HAILlleM MHUpPE PEKPATHUT CBOE CYLIECTBOBAHHE.

Cornacuo teopun HAY DPA, MupoBsIME IPOrpaMMHBIMH HPOLIECCAMH MOYKHO
YIIPaBISITh, HO NMPOTPaMMHBIN pa3zyM 3eMIIM MOAYMHSAETCS TOIBKO KOJUICKTUBHOMY
YeJoBeuecKoMy pazyMmy. OT pa3yMHOCTH JIFOAEH 3aBUCHUT BO3MOXHOE Oyaylee de-
JoBedecTBa Hamero mupa [21].

Haponueiit Axamemmueckuii YHuBepcuTeT OBomonuum Paszyma mpemmaraer
MIPUHIMIIMAIGHO HOBOE MHMPOBO33PEHHE, HOBOE pEIICHHE Ipo0sieM (yHIaMEHTaIIb-
HBIX U NIPUKIAJHBIX HAYK, a TAKXKE OTKPBHIBAET HOBBIE MEPCIIEKTHBBI U BO3MOKHOCTH
Tiepe]] 4eT0BEYECTBOM.

Caiirsr:

WWW.Uer.org.ua;

www.era.at.ua;

www. perspectiva.info
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JEVMCTBUTEJILHOE JIEKTPUYECKOE IOJIE BOKPYT
JABMAKYIIETIOCA 9JIEKTPOHA

© /uépos H.B.*, 2014

Ha ocHoBe paHee pa3pabOTaHHOW aBTOPOM THIIOTE3bI B3PBIBAKOIIETOCS 3JIEKTPOHA
orpe/eseHo aKkTHIecKoe 3HAYCHHE IEKTPUUESCKOrO TIOJISI BOKPYT JIBIKYIIETOCS K-
TpoHa. MIHOBEHHOE 3JICKTPUUYECKOE MOJIE BOKPYT SJICKTPOHA UMEET MyCThIe 00JNacTH U
0CEBYIO CHMMETPHIO. BCIIeCTBHE H30TPOITHOCTH MPOCTPAHCTBA OCh CHMMETPHHU HEIo-
JIBH)KHOTO SJICKTPOHA MPH KaKIIOM B3PbIBE 3aHMMAET CITy4aifHOe paBHOBEPOSTHOE MO-
JIO’KCHHE B MPOCTPAHCTBE, U, TAKAUM 00pa3oM, HabIIro1aeMoe YCpeIHEHHOE 10 BPEMEHH
oJie TMPUOOPETaeT IEHTPAIBHYI0O CHMMETPHIO. IIpe/UIoKeHO HOBOE BBIPAXKCHHE IS
(aKkTHIECKON HANPSHKCHHOCTH AJIEKTPHYECKOTO OISt BOKPYT BHKYIIETOCS JIEKTPOHA,
KOTOPOE OTJINYAETCSI OT BBIPAKEHHsI, OCHOBAHHOI'O Ha CIEIMAIbHOM TEOPHH OTHOCH-
TesbHOCTH. C yBEJIMYEHHEM CKOPOCTH (haKTHYECKOE 3HAUCHHE HANPSDKEHHOCTH 3JIEK-
TPUYECKOTO TMOJIST BOKPYT JBIKYIIETOCS SJICKTPOHA B HAIPABICHHH, TEPHEHIUKYIISAP-
HOM K HalpaBJICHHIO BHXCHHUSI, CTPEMUTCSI K KOHCYHOMY 3HAYCHHIO.

Kuiouesvle cnosa: NEWCTBUTENbHAS HANPSHKCHHOCTD AJIEKTPHYECKOrO MOJS JIBHXKY-
IIETrOCs 3JIEKTPOHA, THITOTE3a B3PHIBAOIIETOCS SIICKTPOHA.

1. BBeaeHue

CornacHO KJIaCCHYECKOH 3JIEKTPOJMHAMUKE ICKTPUUECKOE I0JIe BOKPYT dJIEK-
TPOHA B COCTOSHHH IIOKOSI UMEET IeHTpajbHylo cumMmeTpuio (puc. 1). Hampsoxen-
HOCTh IOJI HaOmomaeMast B TOYKE A HA PAcCTOSHUM [p OT 2JIEKTPOHA-HCTOYHHKA
YHCIIEHHO OINPEAEIIAeTCS BEIPAKEHUEM

e

Ea= 1)

2 H
Ayl

e &g - DIEKTPHUECKas IIOCTOSIHHAS, e - JJIEeMEHTapHBIN 3apsia. HeckoiabKo mo3xe Mbl
paccMOTpHUM, MoveMy HabionaeMasi HalpsDKEHHOCTh JIOJDKHA pacCMaTPUBAThCS Kak
cpenHee 1o BpeMeHU 3Ha4eHHeE.

Ecin snekTpoH-UCTOYHUK IBIDKeTCs, none nedopmupyercs. OHO CTaHOBUTCS
crabee B HANpaBIICHUH [BIDKEHHS W CWIbHEE B IUIOCKOCTH, OPTOTOHAIBHOW K
HaTpaBJIeHUIO repeMenteHus (puc. 2). CorflacHO CHenHUanbHON TEOPHH OTHOCHTEIh-
Hoctd (CTO) HampsuKEHHOCTH MO, CO3/ABAEMOTO BJIEKTPOHOM, JBHKYIIAMCS C
MIOCTOSTHHOW CKOPOCTBIO, V, IOMUUHACTCS CIEAYIOIEMY BRIPaKESHUIO

! Tu6poe Huxonaii. Mpocnexr Tarapuna, Ne 175 , k. 43, Xapskos - 124, 61124 , Yxpauna.
Email: nikdibrov@gmail.com
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1- B2

Ea(f9)=E——F
g (1—ﬁ2 sin23)3/2

@

rae [ =v/c, C— cKOpOCTh CBeTa.

Puc. 1. TToKOSIIUIACS AJIEKTPOH U3ITydaeT AIEKTPOCTATHYECKOE TI0JIE 110 BCEM
HaIPaBJIEHUSIM OKPY)KAIOIIEro IPOCTPAaHCTBA CUMMETPUYHO.

—- Y

Puc. 2. KapTuHa 31€KTpUYECKOro MOJISt BOKPYT JIEKTPOHA ABHKYLIETOCS CO
ckopoctsio v. [Tone craHoBuUTCS ciabee B HalpaBJICHUH JABMKEHHS U CHIIbHEE B
IUIOCKOCTH, NEPICHANKY/IAPHOI HalPaBICHUIO IBU)KCHHSI.

f—-1

Kak nerko Bumets u3 (2), ecnu , TO E(S =zl 2) — o0 B IUIOCKOCTH, Op-

N E(9=0)—0
TOTOHAJIBHOW K HAIIPABJIICHHUIO TIEPEMEICHNUS, 1
KEHUS.

Hackonpko MHE m3BecTHO, TeopeTnyeckas ¢opmyna (2) He MOATBEpP)KAEHa IKC-
MIEpUMEHTANBHO. 37IeCh S TPUBOXY, BO3MOXHO, OoJiee TOUHYIO (popMyITy, OCHOBAH-
HYIO Ha MPEUIOKEHHON MHOIO THIIOTE3¢ B3PhIBAOIICHCs dekTpona [1- 6].

B HAIIpaBJICHUN IBH-



CIllo, 2014 Cooprux mpyoos Konepecca—2014 271

2. DJIeKTpHYeCcKoe MoJie BOKPYT B3PBIBAIOILErocs JICKTPOHA B MIOKOE

B Mounx paHee omyOiMKOBaHHBIX pabOTax THIOTE3a B3PHIBAIOLIEIOCS 3JIEKTPOHA
orMcaHa MoapoOHO, TIO3TOMY 3/IECh MBI PACCMOTPHM 3Ty HIEI0 KOPOTKO B CBSI3U C
TIPOOJIEMOH OIS, OKPY’KAIOIIEro JABKYIIUICS 3JIEKTPOH.

Kak wu3BecTHO, OCHOBHOM NpOOJIEMOH KJIaCCHYECKOro 3JeKTpoHa AOparama-
JlopeHua siBisieTcst TO, YTO NMPUPOJIA CHJI, YIEP)KUBAIOIINX BMECTE €0 OJHOMMEHHO
3apsDKeHHBbIE 4acTH HewmsBecTHa. C Jpyrodl CTOPOHBI, COTJIACHO IMOATBEPKIECHHOM
9KCIIEPUMEHTAIIBHO THITOTE3€ € Bpoiiiis, B 3JIEKTpOHE CYIIECTBYET MEPHOINIECKHMA
mpoliecc, Mpupoja KOTOPOro, Mo NPU3HAHUIO caMoro Je bpoiins, HewsBecTHa. S
MIPEANOIOKIII, YTO MEPHOANYECKUH Tpoliecc Jie bpoins B 3JeKTpoHe MOXKET OBbITh
HMHTEPIPETHPOBAH KaK nepuoouyeckue 63pbiebl. IIpyu 3TOM OUeHb MaJEHBKOE OTpH-
LATENBHO 3apsidicentbie 50po saexmpona (core) (re<10® m [2]) Haxomures B cra-
OWJILHOM COCTOSIHUH TIOJ] JIaBJICHAEM T'MIIOTETHUSCKOro rasa d)aTI/IOHOBZ. CornacHo
U3BECTHOI TEOPUU TEHEBOH rPaBUTAIMK ITOT I'a3 3aI0HIET MUPOBOE IIPOCTPAHCTBO
U BBI3BIBAET I'PaBHTAIIMOHHOE MpUTSDKEHHE. B pesynbrare 6omMOapaupoBku ¢atno-
HOB Ha TOBEPXHOCTH SJIpa 3JIEKTPOHA CO3/1AeTCsl CIOH 3apsHKEHHBIX CyO-4YacTHIL.
DTOT cIoii B3phIBaeTcs ¢ nepuogoM 7. B3pbIB mporcxoauT B Ba dTana. B xoze nep-
BOTO dTama KOpOHA B3PhIBA PACIIUPSIETCS TOJJOOHO KOHJICHCUPOBAHHOMY BELIECTBY B
TOM CMBICIIE, 4YTO HEIOCPEICTBEHHOE B3aUMOJICHCTBHE MEXIy HOBBIMU CYO-
YaCTHLIAMH, U3 KOTOPBIX COCTOMT KOPOHA, COXpPaHsIeTCs B MPOLIECCE €€ PACIIMPEHUS
U YTO KOPOHA HENPOHHWIaeMa JUls BHELIHEro 3JeKTpuyeckoro nojs. Jlanee nepsbiii
sTan B3phIBa OymeT ymoMuHaThcs Kak E-kopona (E-corona). E-kopona pacumpsiercs
CO CKOpPOCTBIO CBETa B BaKyyMme, ¢, TaK KakK IPEJIOoJaraercs, 4To ee KOMIOHEHTBI
(ECC) 6e3maccoBble WK WX WHEPIIMOHHAS Macca Ype3BhIYaifHo Maia. B koHIe Kax-
Toro B3pbiBa paanyc E-koponsl paBeH, R, =A+r1,,rme A=CT . ITockonbky

paauyc saapa SIEKTpoHa I, << A = 3.86x107*% M [3], To MOXKHO IPHHATE
Ry,=A=cT. ®)

B xoHie B3pbiBa E-kopoHa pacmagaercs Ha OTACIBHBIE OMPUYAMENTbHO 3apsi-
JtceHHble Cy0-4acTHIBL. JTO Hadauo BTOporo sTama. OauH 3a APYTUM, TIOTOKH 3THUX

HOBBIX 3apsUKEHBI CY0-YaCTHII CO3Al0T ChepruuecKue A caou, KOTOpBIE M3y4acTCst
€O CKOPOCTHIO ¢, KaK U Kitaccrmueckoe sexTpuaeckoe mone (Puc. 3). B [1] Tu HOBEIE
cy0-uacTHIlel OBUTH Ha3BaHBI Kak onexkmpuueckozo noasi cyo-uwacmuywr (electrical
field sub-particles - EFS). TomnmuiHa Kaa0ro ABMKYIIETOCS CIIOS SBIISETCS TIOCTO-

SIHHOM, paBHOI A,

2 Tepmun "datron" BBeneH MHOMO B [2], B yecTs Hukomns ne @atro ne Jdymnep, KoTopsiii B
1690 romy mnpeanoXWI WACIKO MEXAaHWYECKOH WHTEpHIpeTanuu rpaButanmd HeioToHa U
MIPEATIONIOKMI CYIIECTBOBaHHE (DaTHOHOB, U3 KOTOPBIX COCTOHMT 3TOT ra3. JTa THIoTe3a, Mo
HCTOPHYECKUM NPHYMHAM, SIBJISCTCS IIMPOKO M3BECTHOM Kak Teopus Jlecaxka.
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AHanu3 1MoKa3bIBaeT, YTO MOMEHTHI pacliaia E-KOpOHBI M Hadalo CIEAYIOIIEero
B3pbIBA JOJDKHBI OBITh OJJHOBPEMEHHBIMH [1].

BcnencrBue U30TPOITHOCTH IPOCTPAHCTBA OCH CUMMETPHU A CIIOEB, Z, 3aHUMa-
10T paBHOBEPOSITHBIE HaNpaBJIeHHs1 B pocTpaHcTBe. Ha puc. 3 moka3aHo TOJIBKO ABa
CJIOS U /IBa CITy4aliHBIX MI'HOBEHHBIX TOJIOKEHHUSI OCEH: Z; M Zp, COOTBETCTBYIOIINX
JIBYM TIOCJIEZIOBATEIILHBIM B3PbIBaM.

B [1] s Hamen, 4To co3aBaeMoe NIEKTPOHOM IOJIE MMEET CIIOXKHYIO CTPYKTYPY
¢ mycteiMu B 1 Henycthimu D obnactsamu (puc. 3). [loBepXHOCTh, pa3rpaHHYHBAO-
mas 3TH o0JacTH B Ipelenax OJHOro A ciios, B chepudecKUX KOOpAMHATax

(oa:Gpp, @pp JHOTUNHSACTCS yPABHEHUIO

(-7 |
A(2L+2) oA

L2, LsoL<ny<in, 4)

COSGya =

TIe Goa U QPgp - 3CHUTHBIN U a3UMYTAIIbHBIH YTOJ COOTBETCTBEHHO, yp =1y .

B cranmonapHoM cirydae Touka HaOroneHus A nonajgaer B oonacts D ciydaiino
C BEpPOSTHOCTBIO

_(2L+/1)(L+/1)
PD_S(L+,1)L+,12’ =0, ©

rae obo3HaueHus SCHBI M3 puc. 3. TakuM o0pa3oM, MBI MOXEM paccCMaTpPHUBAaTh

HaAIPSHKEHHOCTh Ea , DTMEKTPUIECKOTO IO B TOUKE HaOMOAeHuA A, Kak ycpenHeH-
HYIO [T0 BPEMEHHU BEJIMYHHY, OTIPEEIIIeMYI0 KaKk

(2L+4)(L+ 1)

3(L+A)L+A% ©

Ea=EpPy =Ep

rae Ep - MrHoBeHHOe 3Ha4YeHHE HANPSDKEHHOCTH BJIEKTPUYECKOro MOJS B JIIOOOH
TOYKE, PACIONIOKEHHOH B perrone D A crnos.

3ameTuM, 4TO TOYKa HAOMIONEHUS A umeem onpeodeieHHOe NOLONCEHUe 8 Npo-
cmpancmee, HO MTHOBEHHAs dJIEKTpHUEcKas HAIPsHKeHHOCTh £ MMeeT cirydaiiHoe
snauenue (E = Ep wim E = 0), moromy, gro miycteie, B, u Herrycroe D oGmactu nose-
aaromea 8 mouke A cayuatimo. Takum obpazom, KomeHrareHckass WHTEpIpETanus
aTOMHOW (PM3HKH, IO-BUIUMOMY, TOJDKHA OBITH HECKOJIIBKO YTOYHEHA, B TOM YHCIIE U
¢ yuerom [3]

[NpemnoxxeHHass MHOIO MOJENb DIIEKTPOHA XOPOIIO COIIACYETCS CO MHOTHMH $IB-
JeHusIMU (DM3UKH, YaCTh KOTOPBIX 51 paccMoTpen B paborax [1 - 6].

CornacHO KBaHTOBOM MEXaHHKE JIEKTPOCTATHYECKOE B3aMMOJCHCTBHE ITPOHC-
XOJIUT B pe3ysbTaTe 0OMeHa BUPTYaIbHBIMHU (poTOHaMU. [Ipn 3TOM, HUKaK HE 00BsIC-
HSIETCS KaK HelmpaabHelll POTOH ONpesersieT KaKoi 3apsy mepes HuM, OTPULIATETb-
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HBIH WM TOJOXXHUTENBHBIN, YTOOBI OCYIIECTBUTH MPUTSHKEHHWE WIH OTTAJIKHBAHHE.
Ot1croga ¢ OYEBUAHOCTBIO CIENYET, UYTO HCIYCKAEMBIN IOJIOKUTEIBHBIM 3apsiaoM
(OTOH JOKEH YEeM-TO OTJIMYAThCs OT TAKOBOTO, MCIIYCKAaeMOI'O OTPHIATENbHBIM
3apsanoM. B Hamielt Monenu anekmpuueckoe noie - 3mo HOMOKU NOJONACUMENLHO U
OMpUYaAMenbHO 3aPANCEHHBIX CYO-yacmuy®, KOTOpbIE SBISIOTCS MPOIYKTAMH B3DbI-
BOB COOTBETCTBEHHO TO3UTPOHOB M 3JEeKTpOHOB. B [5] ommcan HarmsaHblii Mexa-
HU3M B3auMozencTBusa. OTTalKUBaHUE SIBISIETCS CIEICTBHEM B3aUMOICHUCTBHS IO-
Toka EFS C omHOMMEHHO 3apshKEHHOW KOPOHOM 3JIEKTPOHA-MUIICHH, a MPUTKEHUE
— B pe3yJbTaTe aHHUTWIALMK Pa3HOMMEHHO 3apspkeHHbIX EFS n koponsl. B nocnen-
HeM cllydae o0pasyeTrcs onepeus césA3u, KOTopas, TaKuM 00pa3oM, NOTydaeT ecTe-
cTBeHHOE (hu3nueckoe o0bscHeHue. [Ipu cpaBHUTEIBHO OONBIINX PACCTOSHHUSAX OHA
uMeeT HeOoJbLIYIO BennuuHy. Hampumep, ake B aToMe BOJOpPOJa OHA COCTABIISAET

TOJIBKO a?12~107 4acTh OT COOCTBEHHOH HEPrHH JIEKTPOHA (& - MOCTOSIHHAS
TOHKOH CTPYKTYpbI). OTHaKO, IPY aHHUTWISIIMH TTO3UTPOHMS C 0Opa30BaHUEM TaM-
Ma HU3JIy4€HUSA KOPOHBI B3PBIBOB 3JICKTPOHA U MMO3UTPOHA MOYTHU IMMOJTHOCTHIO aHHUT U~
JIUPpYIOT W OHEPrusa CBA3U O6paSOBaBHII/IXC${ raMmMa KBAHTOB IIPaKTUYCCKU paBHaA
CYMMapHO# HEPrUy IEKTPOHA U MO3UTPOHA, OITOMY Macca KaKI0ro raMMa KBaH-
Ta paBHa Macce JBYX COre, KOTOPHIE OCTAIOTCS B CTAOMJIBHOM COCTOSHHMH IOA [ei-
CTBMEM JaBJIEHHs (paTHOHHOTO Ta3a, KAK 3TO yKe YIOMHHAIOCH Bbime." Xopomo
M3BECTECH TaKoKe OOPATHBIA HPOLIeCC pacmaja raMMa-KBaHTOB Ha JJIEKTPOH U I103H-
TpoH. B 3TOM Ciydae sapa 3JIeKTPOHOB M IIO3UTPOHOB YOAILSIFOTCS APYr OT ApYra
UX KOPOHBI B3PBIBOB BOCCTAHABIUBAIOTCSL. [IpU 9mMoM MACCol Yacmuy 603podicoaiont-
¢ genedcmeue nO2IoweHust IHepeuy 2aza amuonos. B 3TOM IpOsBIsieTCs Hemo-
CPEICTBEHHAS CBSI3b JJIEKTPUYECTBA C TPABUTALIUCH.

B [3] mpupona aTOMHBIX OpOUT OOBSICHSIETCS THHAMHIECKOM CIIOUCTON CTPYKTY-
pOii 2MEKTPUYECKOro Moisl. 3a OrPaHMYEHHOCTHIO MECTa MBI HE PaccMaTpHBAEM
3JIeCh 3TOT BOMPOC 0oJIee MoIPOOHO.

3. 3J'leKTpH‘-leCKO€ moJie BOKPYT B3PbLIBAKOIIECTI0CHA 3JIEKTPOHA B IBUKCHUH.

Kak MBI ykazanu BblImIe, qr00ast TOUKA, PacHONOKEHHAs B 3JEKTPUIECKOM II0JIE,
nosiBJIAeTCA B MyCThIX B m HemycThix D pernonax ciydaifHo, Tak Kak BCIIEACTBHE
H30TPOIHOCTH MPOCTPAHCTBA OCh Z 3aHUMAET PAaBHOBEPOSITHHIC HAIIPABIICHUS B MPO-
ctparcTBe. OHAKO, KOTAA 3JEKTPOH ABMKETCS OCh Z 3aHUMAET, C HEKOTOPOI Bepo-
SITHOCTBIO, BBIJEJICHHOE HANpaBlieHNWE - B HAIPaBICHWM IBIDKeHUs. IIpu sToM mmy-
CTBIE PETHOHBI, B, cTpemsATcs, 3aHATH MONOXKEHHE HAa JMHWH JIBIDKCHHS, ITOITOMY
yCpenHEHHOEe 3HaYCHHE HANpPsDKCHHOCTH Ha JIMHWW JABI)KEHHS YMEHBIIAETCS, TOTa
KaK B IIOCKOCTH, MEPHEHANKYJISIPHON ABWKEHHIO, HAMPSHKEHHOCTh YBEINIMUBACTCSL.

3 MOXHO 1 CUMTATB 3TH CyOYACTHIIBI 3APANCEHHBIMU 6e3MACCO8LIMU OO30HAMU — TO TEMa
IS JAaJIbHEHIITNX MCCIICJOBaHUM.
‘B JCUCTBUTEIIBHOCTH MEXaHN3M HECKOJIBKO CIIOJKHEE.
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Kak jerxo BumeTh, KOrja CKOPOCTh V COMOCTaBUMa C C, HANPsDKEHHOCTh Toist E co-
IocTaBUMa C HyJIeM Ha JIMHHUW JBWKCHUS, U ¢ Ep B TNTOCKOCTH, MEPIICHINKYISIPHOM
TBYDKEHUIO.

B obmrem ciygae, clieayromiee COOTHOIICHHUE YOBJICTBOPSET YKA3aHHBIM BBIIIC
TPaHUYHBIM YCIIOBUSIM

_(1—,82)(l+ 0.58% sin’ 9)

E(4.9)=E (1—;32 s ) Y]

3aBucumocthb (7) otmuyaercs oT (2), KOHCYHBIM 3HAUCHHEM, E( B, 3) —1.5E,

npu f§ — 1, B IUIOCKOCTH, NEPICHANKYIAPHON HAMPaBICHHIO JABMXCHHUs (2 HMMEHHO
I G=rl2 ).

Beipaxenue (7) cripaBemIMBoO, €CiM Macca 3JeKTPOHa HE MEHSETCS CO CKOpO-
CTBIO, T.C. €CIIH MPHUICPIKUBATHCS MOCIENOBATEILHOW PEISTUBUCTCKON KOHIICTIIINN
maccel [7].

[IpuBeneHHBIN BHIIIC aHATH3 WLTFOCTpUPOBaH puc. 4. Kak jierko BUACTh, KOTa
£ <0.5 bopmynsr (2) u (7) AalOT CpaBHUMBIE PE3YyNIBTATHI, HO B PEIATHBHCTCKUX
CIIy4asx OHU MPUHLIHUIUAIBHO PACXOIATCS.

C

E—corc:a\

core

Puc. 3. [lonepeunoe ceuenne E-KOPOHBI B3phIBa (B MOMEHT €€ pacraja), u
MIEPUOIIMUECKUE MOTOKH 3apsHKEHHBIX CYO-4acTHI] IEKTPUUECKOTo Mos. 31ech
TIOKa3aHbl TOJIBKO JIBa A CJIOSI 3THX MOTOKOB. Ry = A - paanyc E-KOpoHBI B KOHIIE

MIEPBOrO dTara B3pbIBa; B — mycThie MONOCTH A CIOSL.
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E(5.6) /E

'

'

'
[
LA

= 5

0
Pucynok 4. CXeMbl OTHOCHTENBHBIX 3HAUCHHUH 3JIEKTPUUCCKUX HAMPSDKEHHOCTEH B
3aBHCUMOCTH OT 8 = V/C 1 0: KpuBas 1 n300pakaeT pesIsITHBUCTCKOE COOTHOLIEHNE
(2) st @ = 72, 2 - npubnMwKeHHoe aeiictButenbHOe 3HaYeHue (7) wist 6 = /2,
COOTBETCTBYIOIIEE MOJICITH B3PBIBAIOILCHCS SIEKTPOHA, 3 - Auarpamma Jist
pensTuBHCTCKOrO (2) M AeiictBuTenbHOTO (5) 3aBucuMoctel s 0 = 0, koTopbie
COBIIAJIAOT JPYT C JIPYTOM B 3TOM Clydae.

4. 3aki0ueHue

B 3axirouenue ciemyeT MOTYEPKHYTh, UTO 91eKMpuieckoe nojie 3mo nomoxu

NONOAHCUMENLHO U OMPUYAMENLHO 3apAXcenHbIX cyo-uacmuy. Takoe HOBOE MOHATHE
JlaeT HaM TIPOCTOM M (PU3MYECKH SICHBIM MEXaHW3MBbI NPHUTSDKEHHS IIPOTHUBOIOIOX-
HBIX 3apsIIOB M OTTAJKMBAHUSA OMHOUMEHHBIX, [5].

VI3 npen B3pBIBAIOLIETOCS JIEKTPOHA CIIEAYET, YTO IJIEKTPHUECKOE M0JIe BOKPYT
JBIDKYIIET0Cs DJIEKTPOHA CYLIECTBEHHO OTIMYAETCS OT TOrO, YTO JIAET CIICHHaIbHASL
TEOPUH OTHOCHUTENBFHOCTH. MBI HAIlUTH, YTO B TUIOCKOCTH, OPTOrOHAJIBHON K HaIlpaB-
JICHUIO TIepeMeNIeHHs] HAaNPsHKEHHOCTD AJICKTPHYECKOro IOJIsl, CTPEMHTCS K KOHEd-
HOMY 3Ha4eHHIo, Toraa kak cormacHo CTO oHa cTtpeMutcs k OecKoHeUHOCTH. AHa-
JormgHbIN pe3ynbraTt ObuT noydeH S.I°. KiommHBIM HA OCHOBE cierka 000OIIeH-

HBIX ypaBHeHH# Makcsena [8].
Ipemnaraemast 3meck HOoBast popmyina (7) MOKeET OBITH JIETKO MPOBEPEHA DKCIIE-

PUMEHTAIIBHO.

XOTsI 1TOKa HET HUKAKUX SKCIEPHMEHTOB, KOTOPBIC HETIOCPEICTBEHHO ITOATBED-
XKIAIOT UICIO B3PBIBAIOIIETOCS HJICKTPOHA, HO U3BECTHBI SKCIIEPUMEHTHI (Harmpumep,
[9]), rme 6bLTO TTOKA3aHO, YTO NMEKTPOH MUMECT GHYIMPEHHUE YAChl C YACTOTOM, KOTO-
pas cormocrtaBuMa ¢ ¢ bpoiis 4acToTo, vg = mecz /h=1.24x10%° ¢, 4 cunraro,
YTO 3TU AaHHBIE MOTYT OBITh MHTEPIPETUPOBAHBI KAK B3PBIBBI AIEKTPOHA C YACTOTOH
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Ve = mec2 I h=7.8%x10%° ¢*, uro COOTBETCTBYET paguycCy KOpOHBI B KOHIIE B3pbIBa

A=Acl2m [5], roe A, - KoMnrToHOBCKas OIMHA BOJNHBI JJIEKTPOHA.
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PROPER NORMS OF LENGTH AND TIME IN BODIES’ INTERACTION
(THE LAWS OF GEOMETRICAL INTERACTION OF BODIES)

© |Drozdetsky L.G.t

«Science begins with measurementy
D. I. Mendeleev

«Hayxa nauunaemcs ¢ mex nop,
K020a HAYUHAIOM USMEPSINDbY
.1 . Menoenees

In this paper, a new point of view on the physical nature of quantum and relativistic
phenomena is given based on the result of long-term work of the author in the area of
experimental nuclear physics. This viewpoint leads to introducing the concept of proper
norms of length and time in bodies’ physical interaction.

Jpo3oeuxuit J1.I. Cobcmeennvle HOpMbl OnUHbL U BPEMEHU 60 3AUMOOCUCMBUL Ml
(3axomnwr ceomempuueckoeo e3aumooeiicmsusi men). B pabore naeTcst HoBast TOUKa 3pe-
HHSl Ha (PU3MYECKYIO MIPUPOIY KBAHTOBBIX U PEIISITHBUCTCKUX SIBJICHHUIL, SBUBIIASCS pe-
3yJbTaTOM MHOTOJIETHEH padOThl aBTOpa B 00JACTH SKCIHEPUMEHTAIbHON saepHOH du-
3MKH. DTa TOYKA 3pEHUS NPHBOAUT K BBEACHUIO MOHATUS COOCTBEHHON HOPMBI JUTMHBI U
BPEMEHHU B (PU3NUECKOM B3aUMOJACHCTBUH TelL.

The property of space and time to keep the sequence of events in material world
is recognized a priori in the Newtonian mechanics. The model (law, principle) of
conservation in the form of coordinates’ system and watch was fully correct up to the
appearance of the quantum and relativistic theories. The appearance of these theories
has implied immediately the opinion that their physical foundation contradicts the
generally established ideas of space and time in the Newtonian mechanics. But this
opinion is subjective and, in this connection, it is very often conditioned by the ab-
sence of knowledge.

The knowledge of space and time’s physical properties which are inherent in any
power interaction of bodies and the bearers of which are the participants of this pow-
er interaction is absent in the Newtonian mechanics. The knowledge of these proper-
ties in the relativistic theory is expressed in the form of the Einstein’s postulate (prin-
ciple) and the hypotheses of Plank and De Broglie, but this form leads to the distrust
with respect to the watch of observer. The probability interpretation of the facts ob-
served predominates in the quantum theory.

The property of space and time to keep the sequence of events in material world
can be considered equivalent (identical) to the property of substance’s inertia if the
norms of length and time are determined not by an observer, but by the energy and

! Drozdeckij Leonid Grigorievich (1939-2003). Saint Petersburg Technological University
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impulse of participants of power interaction irrespective to any measurement proce-
dure, namely

PA=h,

E-T=h
dr 2
Tt T

where P and E are impulse and corresponding energy transmitted in power interac-
tion of bodies; A and T are proper norms of length and time, respectively; h is mini-
mal action or free motion of bodies with respect to one another in power interaction
of bodies; r is generally accepted norm of length.

The proper norms of length and time are elementary indivisible space-time piec-
es in power interaction of bodies. The proper norms of length and time determine the
moment of origin of bodies’ power interaction in the mass centre of system. In the
power interaction, the natural system of coordinates is one partner with respect to
another but in this case the laws of Newtonian mechanics are inapplicable on princi-
ple. The form of description of interaction in the natural system of coordinates is
good known — it is the equation of Schrédinger in the quantum theory and it is Lo-
renz’s transformation in the relative theory.

The author dares to affirm that the hypotheses of Plank and De Broglie were un-
derstood incorrectly at that time: it is impossible to bind the proper norms of length
and time with particles or waves because of the contradiction to the foundation of
Newtonian mechanics which arises immediately. Infinitely small element of space —
a point — must have the geometrical property of finite region of space otherwise we
come to the absurdity of the relativity of simultaneity. The proper norm of length in
the power interaction associates a binding point with the region of finite dimension,
taking into account the impulse of power interaction. Binding only by generally es-
tablished norms is not correct since in this case the impulse of power interaction de-
pends on choosing system of coordinates.

The author gives the name of geometrical interaction to the power interaction of
bodies with proper norms of length and time. The power interaction and geometrical
interaction are not separated from one another like Siam’s twins. In the Newtonian
mechanics, the equation of bodies interaction is not known since the concept of prop-
er norms of length and time is absent in it. Moreover, it is impossible to obtain this
equation in the Newtonian mechanics. We can give this equation in the following
form:

¥ =,

2 2
N
dr? A
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where r is generally accepted norm of length, A is the proper norm defined by mass
of bearer of impulse,  is the function describing the process of «loss of» and «gain
of» impulse in power bodies interaction.

The velocity of occurrence of power interaction in all the physical events is con-
stant and does not depend on the velocity of relative bodies” motion. It is necessary
to take this statement as a postulate so otherwise modeling physical phenomenon will
be absolutely (on principle) impossible. Creating his theory of relativity, Einstein
understood the impossibility of another way. The physical content of Einstein’s pos-
tulate for geometrical interaction does not concern the velocity of displacement in
space: the attitude of the property of inertia of space and time to the property of iner-
tia of substance remains constant for all physical phenomena.

New point of view on the physical nature of quantum and relativistic phenomena
is a result of long-term work of the author in the area of experimental nuclear physics
as well as the experience of author’s work with the students of high school when he
gave a course of general physics.

During his experimental works on measurement of velocity of nuclear reactions
the author observed some phenomena which can be explained and predicted very
well with the use of the concept of proper norms of length and time for the partners
of interaction in an experiment but, in the same time, it was found absolutely impos-
sible to explain these phenomena remaining in the framework of traditional under-
standing quantum and relativistic events.

Working as a teacher of high school, the author was convinced that the refer-
ences to the phenomenological foundation of the processes to be considered without
the elucidation of their physical content is useless for understanding these processes.
But physical content become clear only under consideration of bodies interaction.
But the answer to the question «what do you mean by saying «interaction? » remains
frequently without reply. It turns out incredible to receive more or less intelligible
answer to the question not only from students but from teachers too because of the
traditional point of view on space and time as «sack bag with a watch» does not al-
low giving the clear and accurate reply to this question.






OBbSICHEHUE UHEPIIUOHHOM Y TPABUTAIIMOHHOM MACCHI C
MO3UIHNIA CTO

© Enxun H.B., 2014

®U3KMKHU JTAaBHO MBITAINCH PELIUTh 3a/lady: HalWTH BO3MOXKHOCTb C IOMOUIBIO H3-
BECTHBIX B3aMMOJICHCTBUI THIIA AIIEKTPUUECKOTO TIOIYUYUTh HEKYIO Manyro (110 cpaBHe-
HUIO C DJICKTPUYCCKUM B3aUMOJICHCTBHUEM) CHITY, JICHCTBYIOIIYIO BCETJa Ha MPHUTSKE-
Hue. TakuM 00pa3oM, PU3HUKU TBITATHCH OOBSCHUTH TPABUTAIIIOHHBIC CHITBL.

[IpuBeny anemeHTapHOE pemeHue A MakpocucreM. OHO HaCTOIBKO MIPOCTOE, UTO
pacuéThl He MOTYT BBI3BaTh HU KakwX criopoB. COMHEHHSI OOBIYHO BEI3BIBAET TOJBKO
paszberanne U. Ho cymiecTBEHHBIX BO3paXKeHHI 3a HECKOJIBKO JIET 51 He yBHzel. Pemre-
HHE Takoe IpocToe, 9yTo aexymka Oxkkama He cran Obl comHeBaThess Mexay OTO n
JTAaHHOW MOJIEJIBIO.

Ecnu paccMaTpuBaTh MUKPOCHCTEMBL, TO HAI0 YYUTHIBaTh KBAHTOBO-MEXaHUYECKUE
cBoiictBa. To ecTh BBECTH OIepaTopsl U T.I., STOT Y4ET, BO3MOXKHO, aeT ciaboe B3au-
MozeicTBIe. DTO Jenarth 3/1ech He Oyny.

01. Pa3deranmne U MaTepuaJbHBIX TOYEK.

Ecnu cormacurbest €O CICAYIOIMME IIYHKTaMH, TO MOHSATHO, OTKyzAa Oepércs
paszberanue U.

01.01.

Bcem m3BecTHO, uTo ConmHeuHast cucTeMa JABMKETCS B PEIMKTOBOM H3JTy4E€HHH C
HekoTopoii ckopocthio U. TTo pazueim onerkam U ot 300 no 800 km/cek. [TonsiTHO,
YTO U BCE MaTepHaJbHbIE TOYKM BO BceneHHOI ABMXYTCS OTHOCHUTENBHO PETHKTO-
Boro uznydenus (P1).

01.02.

Bcem u3BecTHO, 4TO Ui MPOCTPAHCTBA, FEOMETPUSI KOTOPOTO OIMCHIBACTCS
reoMerpueii JlobaueBCKOro, 1B MpsIMbIe Ha INIOCKOCTH pa30eraroTcsi, €CIy 3TH Mpsi-
Mbl€ IEPIEHANKYISIPHBI TPETEN NPSMOIL.

01.03.

Bcé Gonboie GpakToB, YTO TEOMETPUIO (HH3HIECKOrO MPOCTPAHCTBA MOXKHO pac-
CMaTpHUBaTh, Kak reomerpuro JlobaueBckoro. Kpome Toro, ecinm paccMoTperh Bee
BO3MOXKHBIE BapHaHTHI ITOSBIICHNUS yTila MapauIebHOCTH, TO: Uil EBKIMIOBOM reo-
METPUH — OAWH BAPHAHT — MPAMOI Yroi, JUis TeoMeTpuy PuMaHa — OfMH BapuaHT —
OTCYTCTBHE yTiIa (TaK KakK MapajuleIbHBIX HeT) Aiis reomerpun JlobaueBckoro — Oec-
KOHEYHOE YMCIIO0 BapHaHTOB. He TpyIHO CpaBHHTH BEpOSTHOCTH MOSBICHHS yria
napajuieIbHOCTH.

Y Enxun Heoops Bnaoumupoeuu. Wimxenep-dmsux. Camkr-Ilerepbypr, Poccus. Email:
ielkin@yandex.ru.
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01.04.

Ecnu teneps paccMOTpeTh JBE «IPAKTUYECKW» HEMOJBMKHBIE MaTepUaJIbHbBIE
TOUKH, Harpumep, B CoHEUHOH crucTeMe, TO B cUCTeMe OTcuéra oTHocuteiabHo PU
OynyT aBe pasz0eraromyecs IpsMbIe — TPACKTOPHH ITUX MaTepHAaIbHBIX Todek. Cio-
BO IPAKTUYCCKU» S MPUMEHWI, TaK KaK a0COJIOTHOIO IMOKOS HET, a HEe 3HAYUTECIIb-
HOE JIBIKCHUE MATePUAIIBHBIX TOYCK, TAKOE, YTO MPHOOPHI HE PETUCTPUPYIOT, MOXK-
HO CYUTATh 32 HEMOABMKHOCTH 3TUX TOYEK.

01.05.

Tenepb MOHSATHO, YTO €CJIM MEPEHUTH OT CHCTeMBbI OTcuéTa, cBs3aHHOU ¢ PU, k
cucteme oTcuéra, cBsazanHou ¢ ConHlleM, TO OT ckopocTH B PU HuYero He ocTaHeT-
¢, KpoMe pa3deranus U MaTepUaIbHBIX TOUEK BO BPEMEHHU.

02. MHepuuaabHble CHCTEMbI OTCUYETA.

[ToHsaTHO, YTO CKOpOCTh pa30eraHusi U MMeeT MPOMCXOKICHUE BOBCE HE M3-3a
MHEPIMAIbHOTO JBIKEHUS, a M3-3a TeOMETpUH npocTpaHcTBa. [loaTomy, ecnu y4u-
THIBaTh CKOPOCTH IOPSJIKA U, TO HaJJO0 YUYHUTHIBATh, YTO pa30Oeraronecs: MaTepuaib-
HBIe TOUkH HaxonaTcs B pa3Heix MCO. Ilpu 3ToM Haio MOMHUTE, YTO MaTepHajIbHbIE
TOYKH pa30eraroTcs He3aBHCHMO JPYr OT Jpyra, TO eCTh KaxJas paz0eraercs ¢ He-
KOH CcpelHEel TOYKOM MeX1y HUMHU. B TOM uuciie U ¢ TOUKOH CBOEro pacIol0KEHHsI
Ha dt panbie.

To ecTb ecnu oxHa U3 pa3OeraroIXcs MaTePHUaIbHBIX TOYEK MOITYydaeT TOIYO0K
MPUAAIOIINI HEKOTOPYIO CKOPOCTb TOYKE (MJIM JONOJHUTENBHYIO CKOPOCTh M3-3a
B3aMMOJAEHCTBUS), TO 3Ta AONOIHUTENbHAS CKOPOCTh U CKOPOCTh pa30eraHus — 3TO0
ckopoctH pa3HbIX MCO. [loaToMy 3TH CKOPOCTH TOJDKHBI CKIAaIBIBATECA 1O (HOpMY-
ne cnoxenus ckopocteir CTO.

Ecnu xe mMaTepuanpHble TOYKH MpocTo B pasHbix MICO u npu 3TOM momydaroT
AHAJIOTUYHbIH (OMUCAHHBIA B MPeIbIAYIIEM ad3alie) TOTUOK, AN JOMOIHUTEb-
HYI0 CKOpPOCTb MaTepHasbHOH Touke. To Torzma 3Ta JOMONHHUTENbHAs CKOPOCTh H
ckopocts apmwkeHns MCO mpuHaanexaT OJHOH cHcTeMe OTCUYETa M CKIIaJBIBAIOTCS
o popmyse Nanmnes. [IoHATHO, 4TO B Clydae TAKOTO JTMHEHHOTO CIOXKEHHS CKOPO-
CTEH Bce MONMAPHO OJMHAKOBBIE IO MOIYIIO M Pa3HOHAIPABICHHBIE CKOPOCTH JAIOT
PE3YABTUPYIOUIYIO CHITY PaBHYIO HYIIO (CM. JajIbIie).

03. PacuéT cuinl B3aumMoaeicTBus.

03.01. Kax 6ydem cuumame.

INomy4yeHHoe pa3beranue MaTepUalbHBIX TOYEK U He 00sS3aTeIbHO KIMEHHO TO —
BCEM HM3BeCTHOE pazderanue BceneHHON, KOTOpOe IPHBOAMT K Pa30eraHMIO rajakTHK
1 KpaCHOMY CMEIIEHHIO, HO OHO MOXKET OBITh COCTABIISIOIIEH YacThIO BCEM M3BECT-
HOT'0 pa3beranus.

[Tpn 5TOM HanmUuMe CAEPKUBAIOLINX CHJI HE BIMSIET HA CYLIECTBOBaHME pa3zdera-
HUSI CO CKOPOCTBIO U, KaK B CiTydae pa30eraHus TalakTHK — OHO CYIIECTBYET, TOIBKO
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IIOTOM MOKET KOMITCHCHPOBATHCS UMEHHO TEM IIPHUTSHKEHUEM, KOTOPOE M BO3HUKAET,
KakK CII€/ICTBHE 3TOT0 pa30eraHus.

PaccMoTpuM  ynpoIIEHHBIA NpUMep B3aWMOACHCTBHUS JBYX DJIEKTPHYECKU
HeWTpanbHBIX Tell. Hamo B3sITh HavMeHbIIee YHCIIO MAaTepHaJbHBIX TOYEK, KaK CO-
CTaBHBIX yacTei 3TuX Ten. CuuraeM, YTO STH MaTEpPHANbHBIE TOUYKH MUMEIOT 3apsl.
[ToHsITHO, YTO 3T MaTepHANbHBIE TOYKH Pa3HBIX TENl B3aMMOACHCTBYIOT M3-3a CY-
neprio3uni. Bo3pMéM B BHE Tena 4 mapy MaTepHabHBIX TOUEK C MOJIOKUTETBHBIM
1 OTPUIATENBHBIM 3apsI0M OJUHAKOBBIM IO aOCONIOTHOH BenmuuHe. Jpyroe Teno
AJIEKTPUYECKH HeHTpaimbHOe st A BbIOEpEM B BHJE 3apsHKEHHOW MaTepHajIbHOU
TOYKH B, 3apsia mo abCOMOTHOM BEMTUUUHE TAaKOW XKe, KaK U y MaTepHajbHBIX TOYEK
A (310 11 MPOCTOTHI pacuéra — IMOKa WHTEPECyeT TOJNBKO MPHPOAa B3auMOCH-
crBus). JlokanbHO BOMM3M A paccMaTpuBaeM NPOCTPAHCTBO COOBITHI, 3HAYUT MOXKHO
BOCIIONIb30BAThCs (POPMYIIOH CIIOXKEHHS CKOpocTed DiHmTeiHa. [IoHATHO, 9TO OT-
HOCHTENBHO A, B ynansercs co ckopoctbio U ot 4. [Ipu 3ToM y A oqHa Matepuaib-
Has TOYKa moiydaeT (+V), apyras MaTepHajbHas TOYKa MoJiydaeT (-V) u3-3a 3JeK-
Tpuueckoro B3aumoseiictaus ¢ B. TTostomy ckopoctu (U U -V) 1 ckopocTi (U U +V)
CKIajpIBaroTCs 1o opmyse crnoxenus ckopocreid CTO.

Korma kaxayio mapy CKOpPOCTEH CIOXKHM, MONYYUM HUMITYJbC, TOT/Ia MOXKHO
HAWTH CUITy B3aUMOAEHCTBUS B KaX/IOM ClIydae, B3sIB MPOU3BOJHYIO IO BPEMEHH OT
UMITyJIbca. A pe3yabTHpYyIOmas cuia JaéT CHIy B3aUMOJCHCTBHSA AIIEKTPHUYCCKU
HelTpasibHbIX Tenl. Ecam 3Ta cuna He paBHa HyI0 U Oyzer Ha 43 mopsiaka MeHbLIe
HCTIONIb30BAHHOM ANIEKTPUYECKON CHIIBI, TO OYEBUIHO, YTO 3TO CHJIa TPABUTALIUH.

03.02. Cam pacuém cunvl 63auM0O0eUCmMEUsl.
bepém u3BecTHYIO CKOPOCTH U U CKOPOCTh V. DPopMyrna CII0KEHUS HE JIMHEHHA:

vV+u
vu
2

1+

[MosTromy B opmyrne 1us Crutbl (BBIpaskeHHE CHIIBL Yepe3 UMITYIIBC) MOSBIIIOTCS
JIOTIOJTHUTEINIbHBIC YWICHBI:

F-2
dt

rae P = P(W) — 3aBHCHMOCTS UMITyZIbCa OT CKOPOCTH — MHTEPECYET TOIBKO BAPHUAHT
W3MEHEHUsI CKOPOCTH T10 BemuuHe (cM. mureparypa [1]). Torma:

0P
dt dt
2/ 2 -2/3
rie A= m(l—w / c ) (310 M3 TOTO K€ MCTOYHMKA), a dw/dt — mpowmsBoaHAs 11O

BpeMeHH (OpMYIIBI cIoKeHHs ckopocTed. IloncTaBum e€ B hopmyiry CHIIBL:
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dv
F_A dt/u_ v+u2%%

1+— VU) ¢
2 | 1+—
% e
2

1-—

= f c?

rae f = A-dv/dt — BeipaskeHue st CUITBI (M3 TOTO K€ MCTOYHHKA), IIPH H3MCHCHUH
CKOPOCTH 10 BeMMYHHE. Pe3yabTHpyromias cuia, molydeHHas u3 cui ¢ (+V) u (-v),
paccyuTaHHad Ha OAHO BSaHMO}IeﬁCTBHC ABYX OJHWHAKOBBIX MaTCpUAJIbHBIX TOYCK
(To ecTh OepéM IONIOBHHY PE3YAbTHPYIOIETO B3aUMOICHCTBYS):

2
Fcp_lfl_u_z : 2 : 2
ey
c? c?
N
2vu
u? o2
Fp=—f|1-= | —%—. (1)

B wrore mocumranm 3TO B3aMMOAEHCTBHE UI OBYX OJWHAKOBBIX MaTEPHUAJIbHBIX
TOYEK Ha OTHO B3aMMOJEHCTBHE (I YIIPOIICHUS JaJbHEUIINX PacdaEToOB).

B dopmyse (1) f, v — abconroTHble 3HaYeHus, sCHO, 4to Fgy << f, Tak kak B dop-
MyITy JTHHEIHO BXOZAT U, V, 1/c SIcHO, 9TO MpH JOCTATOYHO MANBIX 3HAYCHHAX CKO-
pocreit Tpedyemoe cooTHoIeHne B 43 mopsinka qocturaercs. [Ipu sToM cuia Beerga
OTpHUIIATENbHA, 3HAYUT BCET/Ia PUTSHKEHHE.

Xo4y OTMETHTH 0C000: CKOpOCTh +U BXOAWT, Kak pa3OeraHne W MMEET OIUH
3HaK +. Ho, ecnu Bapyr nmpunniock 0b1 paccMaTpuBaTh Gopmyny (1) mist HekoTopoit
CKOpOCTH Ha CONMKEHHE, TO eCTh CKOpPOCTh —U TO, Torma ¢opmyna (1) Obuta OB
¢dbopMynoi cuibl oTTamkuBaHUA. s OONBIIMX CKOPOCTEH M MHUKPOCKOITMYECKHX
paccTosiHMI, BO3SMOXKHO, 3TO OTTAIKHBAHHUE YIACTBYET B CHIIBHBIX B3aUMOJICHCTBHSAX.
Ho MpI moka paccMaTpuBaeM TOJIBKO Majble CKOPOCTH M CPAaBHHUTEIBHO OonbIIve
paccTosiHuSI.
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04. Onpenesenne ¥ mNpUMepHas OIEHKAa MAacchl TPAaBUTANMOHHOH W
HHePLHOHHOM.

04.01. Onpedenenue macc.

®opmyna (1) — 1aeT BO3MOXHOCTB OIPEAEIUTh TPABUTALMOHHYIO MAacCy HEKOTo
tena D. Tenepb MOXXHO OIPOOOBATH MOCTPOUTH MOJIENb OOpa30BaHUS MHEPIHOH-
Hol maccel. Eciu paccMoTpers Bce yacTHibl BeeneHHOW (cunTaeM, 4To OHa OIHO-
ponHa u u3oTpomnHa), To D Oymer B3amMoneiicTBOBaTh ¢ Kaxaoi. To ecTh Kaxmas
MaTepuanbHas Touka BcenenHoll mpurtsruBaer k cebe D, ecim paccmatpuBate D
HETOJIBI)KHBIM OTHOCHUTENIBHO ATUX BCeX To4eK. [Ipu 3TOM mputaruBath OyayT O1u-
HaKOBO BO BCE CTOPOHBI, TaK Kak BceneHHast 0lHOPOAHA U U30TPOIHA, M HET IPHYMH
MIPUTATHBATh B Kakylo-TO cTopoHy D cunbhee. Eciim D yckoputh, TO B MOMEHT
YCKOpPEHHUSI CKOPOCTh pa3deraHus Mo HarpaBJICHHIO YCKOPEHHS C MaTepHaJIbHBIMHU
ToYKaMu BcelleHHOW yMEHBIINTBCS, a CKOPOCTh pa30eraHusi B MPOTHBOIMOIOKHYIO
cTopony — yBenuuutcsi. CooTBeTcTBeHHO, Mo-Gopmyrne (1) nmpuTsHkeHHe B CTOPOHY
JBIDKEHUS] YMEHBIIUTCS, @ B APYTYIO CTOPOHY — YBEMMYHUTCS. COOTBETCTBEHHO —
HpOTHBOJlCﬁCTBHC YCKOPEHUIO, TO €CTb NHEPHUUOHHOCTb.

Bot u aBe MOJenu MHEPLUUOHHONW M IpaBUTAllMOHHOW Macca. COMHEHHI HE BbI-
3bIBAET, YTO B TOM M JAPYIOM Cllydae cuiia, JeWcTByromas Ha D, mponopuuoHanbsHa
3apsiiaM COCTaBILIIOLIMX 3TOM MaTepHabHOW TOYKM, TO €CTh MAaccChl IPOIOPLHUO-
HaJIbHBI.

EcrecTBEeHHO BO3HMKAaeT BOIPOC, MOYEMY YCKOPEHHE BIIMSCT Ha B3aUMOJCH-
CTBHME C MaTepHUalbHBIMU TOukaMH BcenenHol, a BiustHue 3emnu win ConHua He
CIIMIIIKOM (€CITM HE CKa3aTh — COBCEM ) 3aMETHO.

Bo-niepBbIX, €CTECTBEHHO, Macca (51 HCIONb3YI0 CIIOBO Macca BMECTO CJIOB — KO-
JIMYECTBO 3apsDKEHHBIX MaTepUabHBIX To4eK) BeenenHoi noutn 6eckoHewHO GOJb-
me Maccel 3emun wnu Comnuiia. Xots ¥ Macca BceneHHO (cuntaeM Uit MPOCTOTHI
paccMOTpeHus, uyTo Macca BceneHHOH paciipeseneHa paBHOMEPHO IO TIOBEPXHOCTH
aOCTpaKTHOrO IIapa ¢ HEKUM CPEJHUM PaIlycoM) OYEeHb aIeKo.

Bo-BTOpHIX, TIpu 00bIYHOM ycKopeHHH Bosiie 3emin win CoNHIA 32 CKOPOCTH
HA/I0 YYUTHIBATh TOJNBKO BEIMUNHY CAMOTO YCKOPEHHs, Tak Kak ckopocts MCO Ham
HE Hy)XHa. V1 Benn4ynHa 3TOro yCcKOopeHus OyJeT HUYTOXKHOM 10 CPAaBHEHHIO CO CKO-
POCTBIO pa30eraHus paccMaTpHBAEeMOM MAaTepHaIbHONW TOYKH M MaTepHalbHbBIX TO-
yek BeenenHoi.

KonedHo, MOXeT 5 37€Ch U OMMOaI0Ch, HO, TIOXOXKE, YTO BETMYMHA HHEPIINOH-
HOTO B3aMMOJEUCTBHS C BemecTBoM ConHIa WM 3eMiIH TepsieTCsl B NHEPIIMOHHOM
B3aUMOJICHCTBUM C BemiecTtBoM Bceenennoi. Torna kak mpu pacCMOTPEHHH YUCTO
TPAaBUTALMOHHOI'O B3aUMOJICHCTBUS BEIECTBO BCeneHHON paBHOMEPHO pacipeerne-
HO TI0 TIOBEPXHOCTH HEKOTO mapa (Kak Mbl IOTOBOPWIINCEH) U BIMSHHS HE OKa3bIBACT.

04.02. [Ipumepnasn oyenxa epagumayuOHHOU MAacchl.
[TonsiTHO, YTO TpaBHTAaIMOHHAsT Macca JODKHA IMOMYdnThes U3 Gopmynsl (1).
Ecnn mpeactaButh, 4TO B MaTepruasibHOM Touke D HaxommTest 2N 3apsmoB co cpen-
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HUM 3apsAaoM (. DTu 3apsasl B3auMonecTBYIOT ¢ 2N 3apsnoB cpemuum 3apsaom ('
Ecnu oTOpoCUTE MHOXUTETH TTOPS/IKA SAUHUIIBL, TO Gopmyna (1) Oymer:
2uv ng'N 2uv
F:—f—Z:—K%—2 2
c r c

SICHO, YTO K Macce D MokeT OBITh OTHECEHO TOJIBKO

mp=Mgqn, (©)]
rae M — Hekuit MHOXHTENb. K rpaBUTAIIMOHHON TOCTOSHHOMN TOTJ[a OTHOCHTCS:
K 2uv
=72 “)
M“ ¢

04.03. Ilpumepnas oyenka UHEPYUOHHOU MACCHL.

B ciiyuae MHEPLIMOHHOM MacChl Tak jK€ OTOPOCHM MHOXHTENH MOPSIKa eIUHU-
1i61. Ho BMeCTO CKOpPOCTH V HaI0 B3SITh €€ U3MEHEHHE (CUUTAEM, YTO TOIBKO YMCHB-
IICHHE ¥ YBEIMYCHHE HA OMMHAKOBYIO BEIHUYHHY, XOTS 3TO HE TakK), CBSI3aHHOE C
yckopenueM tena D. D1o usmenenue dv, 3a majoe Bpems 1.

Hazo 3aMeTuth, 4TO U V TOXE OBLIO OMPEAENICHO 3a 3TOT K€ MAIBIH POMEKY-
TOK BpeMenu. Cumraem, 4TO YHCII0 3apsHKEHHBIX YacTull Bo Beenentoit 2P, a cpen-
HUH uX 3apsaa Q U HAXOMSITCS OHU Ha CPEJIHEM PacCTOSIHUM R.

Torna ans Hekoro tena D:

m

Funi gnQP2u 2u
inert = Ur;ver =K R2 C_2 5)

(ITosicuenue: macca wHepuHOHHAsA Tena D = cuma nmputsbkeHus: BeenenHol, neneH-
HOE Ha YCKOpeHHe - 0003HaueHHEe yCIOBHOE).

Ocraércst «TONbKO» BBIICHUTH 3TH 3JIEKTPUYECKUE COCTaBIISIOLINE TEM, YTOObI
CPaBHHUTh MHEPIIMOHHYIO U TPAaBUTAIOHHYIO Macchl. [ XBaTUT M onmcaHUs KBap-
KaMU JUIs HCUEPIIBIBAIOIIETO 3aaHHs 3TOH MOJIEIT MaCChI.

Pacuérhl Bcex BETHYHH C IIOMOIIBIO 3TOM MOJEIH HE CIOXKHO, CII0KHO OILICHUTH
BEIMYMHY V, a 32 BEIWYMHY U B OICHOYHBIX Pacuérax MOXKHO B3ATh BEIHMUUHY U3
MTOCTOSTHHOM Xab0a.
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Ha ocHoBe mpencraBieHHs] TOYKM KaK MaTE€pUAIbHOIO OOBEKTa CO CTPYKTYpOH
«ceps» MEOmyca paccMOTPEHEI HEKOTOPHIE BOIIPOCH! T€OMETPHUUYECKOTO U (PH3HIECKO-
r0 OIMCaHMA TOYKH, a TAKXKE METOJO0JIOrMYECKHE OCHOBBI IIPOLIECCa [TO3HAHUS IPUPOABL.

Efimov V.P. The Point. Based representation of a point as the material of an object
with the structure of the "sphere™ Mobius considered non-issues that geometrical and
physical point of describing and methodological foundations of the process of cognition
of nature.

|. MeTono/iorn4ueckne OCHOBBI MpoIecca MO3ZHAHUS
1. /Iea nymu — 06a memooa noznanus npupoosl

Ilepewiit nyms HaM U3BECTEH C aHTUYHBIX BPEMEH, KOTOPBIM cie0Baiu EBkaun,
Apxumesn, ApUCTOTeNlb, U KOTOPBIM HIET COBpeMeHHas (pu3nka, MareMaTHka, reo-
MeTpus... OH 3aK/II04aeTcs B TOM, YTO B Ka4ECTBE HAYaJIbHBIX aKCHOMaTUIECKUX, TO
€CTh IPUHIMAaEMBIX Ha Bepy 0e3 0Ka3aTelbCTB, B3ATH TOUKA U IpsiMas. DTOT MyTh
MOXHO Ha3BaTb «CHU3Y 66EPX).

e Touka ecTb TO, YTO HE UMEET YacTeh, U

o JIunus sxe — JuiMHA Oe3 MIHUPUHBL

B ofuiem, npHHAIM 3TO ONpeZeNeHre Ha Bepy, HE JOKANbIBAasCh N0 CYTH, Kak
TOYKa BO3HUKJIA, KaK U3 TOUKH BO3HHUKJIA JIMHHUS.

MHorue y4€Hble NBITAIUCH B3IThCA 3a 3TOT Bompoc. Ho Bpsan nu ux npennoxe-
HUSI CUJIBHO OTJIMYAOTCS 10 CYTH OT ompeseneHus Epkinna.

IIpu monbITKE ONpENENEHNs «MmOUKu» Yepe3 Ipyroe MpocTeiIiee MOHATHE, IETI0
CBOAMJIOCH K 3aME€HE OJHOr0 TePMHHA JPYTHM, B CBOIO Ouepenb TPeOYIOIINM OIlpe-
JICTICHUSL.

MareMaTuky U GU3HKU PUHSIIH, YTO:

® TOYKA HE MMEET HU Pa3MepOB, HH MacChl (ceomempust);

® TOYKa HE MMEET Pa3MepOB, HO obamaeT Maccoit (mexanuxa);

e TOYKa HEe 00JamaeT Maccod, HO MPEACTaBIseT COOOH OKPECTHOCTH (monono-

eus). ..

Bmopou nyms niokazan Kapn JIuaHEH, KOTOPBIA OCTPOMII CBOKO Kiaccuuka-
L0 KaK MHUP IApPCTB MPHUPOABL: KAMHEl, pacmeHull, HCUGOMHbIX. ITO MyTh MOKHO
Ha3BaTb «CEEPXY GHU3N.

OH MHTEepeceH MPEeX/e BCEro TeM, KaK OpraHN30BaHa CHCTEMAaTH3alus KaMHEH,
pacTeHUH U JKUBOTHBIX.

! E¢pumoe Braoumup IMagnoeuy. Email: vliadimir.efimov@list.ru
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B [10, c. 9] Kapn JIunneit paznensier Bc€ BCTpeyarolleecsl Ha 3eMJIe Ha:

«1. BCE, umo ecmpeuaemcs na 3emne, npunaonedjicum s1emMenmam u Hamy-
panusam. Dnemenmvl nPOCMbl, HAMYPATUU CLOAHCHBL [01az00aps] bodcecmeen-
Homy uckyccmey. Qusuxa 206opum o kavecmeax snemenmos. Ecmecmeosna-
Hue dice 0 [kauecmeax] namypanui.

2. HATYPAJIUH pacnpedensiromcss no mpém yapcmeam npupoobvl. KamHel,
pacmenutl, HCUGOMHBIX.

3. KAMHU pacmym, PACTEHHUA pacmym u scueym, JKUBOTHBIE pacmym,
JHCUBYM U YYBCTNBYIOT. »

B nmocnenyromem cucremaruzanus JIuHHes nperepriena psj W3MEHEHHH, HO OC-
HOBHas uyies Bcé ke ObLia COXpaHeHa.

CyTb 3TOl cHCTEeMaTH3alMKU 3aKII0YaeTCs B TOM, YTO BCE CYIIECTBYIOLIEE U XKH-
BYIIlEe Ha 3eMJIe Pa3JieSieHO Ha IISITh apCTB — PACTEeHUs, KMBOTHBIE, TPHOBI U JIBa
[[apCTBA OJHOKJIETOYHBIX OpPraHu3MoB. Jlanee Ka)1oe 1apcTBO JEIUTCS HA TUIBI U
TIO/ITHIIBL, KITACChI, OTPSbI, CeMelCcTBa U poja.

DTOT MeToJl KJaCCU(PUKALMKA OKa3ajcs yIa4HbIM, MOTOMY YTO MO3BOJIMII BITH-
caTh B CHCTEMY JIt00OE >KMBOTHOE, pacTeHHe Win MuHepaid. Ecim Obl Obuio BCE
Hao0OpOT, TO BEPOSITHOCTh MOCTOSIHHOW KOPPEKTUPOBKH CUCTEMbI OblLla Obl HEU3-
OexHa.

OT0T mpuMep MO3BOJIAET MHaue B3MVIAHYTh Ha TO, Kak (U3MKa M MaTeMaThKa
OIMCHIBAIOT TIPUPOY.

B [4] EBkina cHavana yCTaHABIHUBACT CaAMBIC MPOCTEHIITNE, HA B3I AHTHIHON
Hayku, noHsaTus. Ho, kak mokasaia >Ku3Hb ¥ IPAKTHKA, IIPOCTEHINNE OHATHS OKa3a-
JIMCh HE IPOCTBIMH, UX BHYTPEHHHE CBOWCTBA M Ka4eCTBA MPOAOKAIOT YCIOXKHATh-
Cs1 110 Mepe X HCCIETOBAHMS.

3T0 NPUBOIUT K HEOOXOIUMOCTH €XErOfHO IepecMaTpuBaTh (yHAaMEHTANb-
Hble (PM3MYEeCKUEe KOHCTAHThI MeXIyHapoaHou cucteMbl equnui (CH). MHorue cre-
LUAJIUCTB OTMEYAIOT, YTO «...Bonpoc o ¢yHOaMeHmanbHbix NOCOAHHYIX AGIAEMCA
8 HAYKe CNIONCHBIM, NOCKOIbKY He Cyujecmsyem eOUH020 MHEeHUs 0 MoM, KaKue uMeH-
HO KOHCIAHMbL OMHOCAMCA K (pynoamenmanvioim.» [5, ¢. 49 —50]

Hampumep, B [13, c. 26] ckaszano, 4to «...JIpu uznodcenuu noumu 106020
CTLOJHCHO20 8ONPOCA HAM NPUXOOUMCA ONUPAMBCA HA Yebill PO NOHAMUL, KOmopble
MblL He Modcem 4émko onpedenums. K Hum omuocamces, Hanpumep, NOHAMuUs mame-
puu u s3nepeuu. I1o0o6Hble nowamus s Hazvigaro "nepgonoHamusmu” u onpedensimo
UX He CYUmMar0 npasomMepHviM, NHOCKOIbKY Yel08euecmeo He 8bipabomano (i eeposm-
Hee 6ce2o, HUKO20a He 8blpabomaem) ux OOHO3HAYHOU MPAKMOBKU, omeeyaroujel
6cemy ux MHo2000pasuio» VI NCXOIS U3 3TOTO, CTPOSIT CBOM MOJICITH U CHCTEMBI.

INepcnekTHBHON Ka)KeTcsl MOIBITKA CO3JaTh «IEPUOANYECKYIO CHCTeMy (QyHIa-
MEHTAIFHBIX BEIWYNH», TOJOOHYIO TOH, uto npemtoxun J[. V1. MeHzaeneeB B OTHO-
IIEHNN XMMHUYECKHX 31eMeHToB. Hampumep, B cucreme Pobepto Opoca an baprian
B Ka4eCTBE TAKOBBIX BBICTYIAIOT NPOCTPAHCTBEHHAS NMPOTSXKEHHOCTD (AIMHA) U Bpe-
mst: kunemarmaeckast (LT) cucrema pasmeprocreid.[2, 3]
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OnHako, 0Ka3ajock, 4TO OOINbIIAS YacTh (HHU3HMICCKHX BEIHMYMH HE MOXKET OBITH
BITMCaHA B cucTeMy bapTuHH.

JlanbHelmee pa3BUTHE 3TOH HIEH MOXHO TpocieauTh B padore Uyesa A. C.
[14], koTopsiii mpeatoxun EcTecTBEHHYI0O KHHEMATHYECKYIO CHCTEMY pa3MepHOCTEH
(EKCP), cBsi3aHHBIE C IOCTOSIHHO TOHKO# cTpykTypbI (1\137).

B pa6orax Korana U. III. [6 — 8, 16] npemnaraercs DHeproguHaMuieckas Cu-
creMa (U3MYECKUX BEJIMYMH U MOHATHH, KOTOpas 0a3upyeTcst Ha CIEAYIONMMX MATH
OCHOBHBIX (DM3UYECKUX BETHMINHAX:

e sHeprus (CuMBON pasmepHoctu E);

JutiHa (CHMBOI pasMepHocTH L);

yroJi MoBOpoTa (CUMBOI pa3MepHocTH A);

YHCIIO CTPYKTYPHBIX 3JIEMEHTOB (CUMBOJ pasmepHocTH N);
Bpemst (CHMBOJ pa3MEpHOCTH T).

2
2. AKcuomamuxka mouxku

CylIecTBYIOT JiBa CJIOBa, KOTOPBIE OTPAKAIOT COBPEMEHHOE TOHSTHE aKCUOMBI.
Oto akcroma (B MaTeMaTuke) U noctyiar (B ¢usuke). [To cBoeit cytn coBpeMeHHOE
olpe/ieNIeHNe aKCHOMBI — 3TO «IIOJIOKEHHEe, MPUHUMaeMoe 0e3 JIOTHYecKoro J10Ka-
3aTeIbCTBA B CHILY HEIOCPEICTBEHHON yOSIUTENbHOCTH, HCTUHHOE UCXOIHOE TOJI0-
KEHHE TEOPHM» C BapUALMAMH B Pa3JIMUHBIX CIOBAPSX U CIPABOYHUKAX.

OpnHako, Takoe onpeneIeHre akCHOMBI IPUBOAUT K BOZHUKHOBEHHUIO OTPOMHOT0O
qucia oMOOK B pa3IMYHBIX pa3zienax HaydHOTO 3HAHHS.

Bo-nepevix. He cymectByeT moHATHS «AKcHoMa» caMo 1o cebe. OHO sBseTCs
00001IAOIIMM TIOHSTHEM CBOMCTB KOHKPETHOTO O0BEKTa UCCIIEIOBAHHSI.

To ectb, ecnu ynmoTpeOseTcs IOHATHE «aKCHOMay, CIeNyeT YKa3blBaTb OOBEKT,
KOTOPBII ONMUCHIBAET aKCHOMA.

Bo-emopeix. J1000ii 00beKT ucclIeqoBaHHs 00JIaJaeT CBOMCTBAMH, KOTOPBIE
MOT'YT OBITH M3MEPEHBI HJIM OIMCAHBI B PAMKAaX KOHKPETHBIX S3bIKOB OIHCAHUSL.

B nannoMm ciygae, Akcuoma Touku (AT) dhopmupyer Ge3pa3mepHbIe TOHATHS B
MaTeMaTHKe U ITOCTYIaThl B (msuke (puc. 1):

1. cpeny cymecTBOBaHHs CYLIEro BHYTPH He€;

2. BHEIIHIOIO 00 U BHYTPeHHIO 0 rpaHMIIBI Cpe/ibl CYIIECTBOBAHHUS CYILETO;

3. TPaHCMYTALMOHHBIA TPOLECC MEepexoja CYLIEro U3 «ICHCTBHTENHEHOT0» B

«MHHMOE» U 00paTHO.

Cneocmeus

2 Bee MPUBBIKIIM, YTO TOYKA — caMasi Majasi 4acTh 4ero-iubo, a He camas Oonbruas. U Bcé-
TaKy, TOYKa — IEpPBUYHA, a TO, YTO B HEHW HaxoauTcs — BTopmuHO. Hampumep, 3emms —
Touka. 3emmss — mepBuuyHa. (B acrpoHoMmMm wacTo 3emMii0 NPHUHUMAIOT 3a TOYKY IIPH
Pa3IMYHBIX BEIYHUCICHUSIX) A TO, 9TO Ha 3eMJIe HAXOUTCS — BTOPUYHO IO IPUYUHE TOTO, UTO
He Oyab 3eMIIH, TO ¥ OCTAIFHOTO TOXKE He OBITIO ObIL.
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1. «IlepBrnunas» AT. He «mycTa» B TOM CMEBICIE, 4TO «repBudHas» AT. cozmaér
CpeAy CyIIecTBOBaHUs «BTOpHUYHBIX» AT.;
2. cymMa o0acTell CyIIeCTBOBaHUsI BTOPUYHBIX aKCHOM paBHA 00JAacTH CyIie-
CTBOBaHMsI NIEPBUYHON aKCUOMBI. MHHHUMAaJIBHO BO3MOXHOE YUCIIO «BTOPHUY-
HBIX» AT. B «1IepBUYHOID PaBHO IBYM;
3. mpaBmiIa M CBOWCTBA «IepBUYHOI» AT. He AYOIUPYIOTCS BO «BTOPHYHBIX)»
AT.;

. He cymectByer mycroii «sropuunoi» AT.;

. Jliobast «sropuunas» AT siBnsiercst «iepBuaHon» AT 1151 «BIIOXKEHHON» B Heg
AT;

. Uucno BnoxeHubix AT (pekypcuit) Bo «BTopuuHbie» AT KOHEUHO;

7. «Bropuunbie» AT Bcerma o0nafaloT pa3MEpPHBIMH XapaKTEPUCTHKAMH H
CBOMCTBaMH.

(S0~

(2]

3. llocmynamut mouxu ¢ Qu3zuxe

Hocmynam 1. Ipunyun nodobus I epmeca.

To, 4TO HaxXOmUTCS BHHU3Y, COOTBETCTBYET TOMY, UTO IPEOBIBAET BBEPXY; U TO,
4TO TpeOBIBAET BBEPXY, COOTBETCTBYET TOMY, YTO HAXOAUTCS BHU3Y, YTOOBI OCYyIIIe-
CTBHTh Uyjieca €IMHOMN BELIH.

Hocmynam 2. Ilpunyun yerocmuocmu
Mup enuH u HenenuM. Bee cynHoCTH 1 00beKThl BeeneHHON «CBSI3aHbI» MEXIY
co00i1 «rpaBUTALIUCIHY.

THocmynam 3. Ilpunyun nacneoosanus
CymrHocTh (00BEKT MPHUPOJIBI) HACIEAyeT CBOWCTBA POAMTENCH M MepemaéT ux
JETSIM.

Tlocmynam 4. [lpunyun xoneunocmu
KommaectBo maros (1ukinoB) bertust Beenennoit koneuno. B koHie nmukina Bee-
JieHHas Bo3Bpamaercs B HE-Beitué. 1 TeM camblM HAUMHAETCS] HOBBIM LIUKIL.

4, Jlocuka

[IpenBapurensHoe 3ameuanue: Honb ne asenaemca wuciom, ¢ TIOMOLIBIO KOTO-
poro (4mcia) MOKHO B MaTeMAaTHYECKHUX BBIUMCICHUSX ONEPUPOBATH TAK XKe KaK C
apyrumu gucnamu. Honb — 3TO HUYTO, OTCYTCTBHE KaKHX-THOO MaTepHalbHBIX HIIH
HEMaTepHaJIbHBIX 00BEKTOB.
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Cogpuszmot u napadol«:bt3

Ortkpoiite m000i cI0Baph M BBl Cpa3y HATKHETECHh HA ATy OOJIE3Hb COBPEMEHHO-
ro o0uiecTBa, IpUYEM He TOJIBKO B HayKe, HO M aOCOIFOTHO BO BCEX 00JIACTSX KU3HU
YeJIoBeKa.

Ha xaxmoe moHsITHE WM CIIOBO MBI JIETKO HalIETe ¢ IECSITOK, a MHOTAA U COTHH
pasnuuHbIX popmyn. U npu xenanuu, OyneT «3aKoH YTO ABIIUIO, KaK MIOBEPHYJ, TaK
U BBIIIIO». DTO 0COOEHHO HEJOMycTHMO B Hayke. Ho u TaM coducTrka mporsera-
er...

«Hcropust MaTeMaTHKH ITOJTHA HEOXKUJIAHHBIX U MHTEPECHBIX CO()HU3MOB U Tapa-
JIOKCOB. 1 3auaTylo IMEHHO UX pa3pelieHHe CIY)KUIIO TOIYKOM K HOBBIM OTKPBITH-
SIM, U3 KOTOPBIX, B CBOIO O4€PE/Ib, BEIPACTAIHN HOBbIE COQU3MBI U MApa/IOKCHI.

Heobxomumo pa3nuyath MEXIY CO00i napadokcwt u cogusmbi. Ilapagokcer —
9TO CIpaBeIUIMBBIE, XOTS U HEOXKHJAHHBIE YTBEP)KACHHSA, B TO BpeMsl KakK CO(pU3MBI
— JIOKHBIE PE3yJbTAThl, IIOJYy4EHHbIE C ITOMOUIbI PACCYKACHUN, KOTOPbIE TOJIBKO
KaXXyTCs TPABUIILHBIMH, HO 0053aTENBHO COMACPKAT Ty WM HHYIO omuoky.»[11, c.
3]

[Tpuuuna 3TOrO KpoeTcs B akcuoMe (IIOCTyaTe), TOYHee, B Pa3MbITOCTH TPAHUI]
CYLIECTBOBAHU U UCIIOJIB30BaHUS aKCHOM, a 3a4acCTyl0 B OTCYTCTBUU O6OCHOBaHI/IH.
Benp, cormacHo ompeneneHus: «AKcHOMa — HOHATHE, IPUHHMaeMoe 0e3 Jokasa-
TENbCTBa». JTO CTABUT IIEpeJl YeOBEKOM BOMpoOC: «EcCiu B OCHOBE TEOpHH JEXKUT
0e3moKazaTenbHOe YTBEPXKICHHUE, TO ABJIAIOTCA JIM MOCICAYIOMME YTBEPXKACHUS O~
KazaTenbHbeIMU?» Hert, He sBIsIOTCS.

Eciu nepBoe yTBepkACHHUE JOXKHOE, TO M BCE MOCIEAYIOINE — TOXE JIOXKHBL.

Teopuu, co3oannvle na necke AKCUOM, YACMO XOPOHAM COUX co30ameei.

Anopuu 3enona

Anopusi — ¢unocodckas 3amaua, B KOTOPOH €CTh JIOrHYecKas OmMOKa, CBA3aH-
Hasl C UCIOJNb30BaHUEM «IEPBUYHOI» (HEZOKa3yeMoil, TO eCTh MPUHHIMAaeMOW Ha
Bepy) akcuombl. Hanbonee u3BecTHbl hritocodckue 3a1auu — arnopuy 3eHOHa.

OTH 3a7a4M BO3HHUKIIM B PE3yJIbTaTe HENPHHATHS MIeH, KOTOpble MBI 3HAeM IO
Ha3BanueM «Hawam» EBxinpma. I B mepByro odepenpr B CBSI3U C JBYMsI NEPBBIMU
Olpe/IeNICHUSIMU: MOYKY HE UMEIOIIeH YacTeil U IuHuu — KaK JUIMHBI 0e3 IIPHHBL.
CMBICIT BOSHHUKHOBEHHUS THX 33/1a4 B TOM, YTOOBI IIOKa3aTh NPOTUBOPEYHUS B TpPaK-
TOBKE OCHOBHBIX MOHATHI (U3UKH 1 MAaTEMaTUKH.

OTH amopuy JONUTH 0 HAC TPEXEe BCETO B paboTax ApHUCTOTENs, KPUTHKYIO-
niero ux B cBoel «Dusnke». 1 xak ObI Mbl HU OTHOCHIIMCH K 9THM 3aJia4yaM, HX JOKa-
3aTeJbCTBO MM ONPOBEPIKEHHE CBS3aHO ¢ (HOPMYIUPOBKOW MOHATHHA TOYKU U JIH-
HHU.

® «CoucTHKa — TIpeIHAMEPEHHOE, CO3HATENBHOE TNPUMEHEHHE B CIOpe M B

JIOKa3aTeNIbCTBaX CO(MHU3MOB, T.C. 3aBEJAOMO HEBEPHBIX, JIOKHBIX IOJIOXKEHHIl, apryMEHTOB,
OCHOBAHHBIX H@ MHOZO3HAYHOCMU C/106, HA ROOMEHE NOHAMUIL, C TIOMOIBIO KOTOPBIX BO YTO
OBl TO HU CTAJI0 MOKHO JIOOMTHCSA XOTS ObI BPEMEHHOM MOOE/BI B CIIOpE, AMCKYCCHr.» [9. c.
564.]



292 E¢umos B.I1

CyTb nOorudeckux OmuO0K GHIOCOPCKHX 3a1ad 3eHOHA B TOM, YTO B KauecTBE
HAYaJIbHBIX YCIOBUN yCTaHOBJIEHBI «0e3pasmepHbie» NOHATHA, a PEIICHHUE JOIKHO
OBITH IaHO B PAMKaX «PaA3MEPHbIX» TIOHITHH.

Kax HM noka)eTcsi CTpaHHBIM, HO 3TH 33/1a4M HE PelIeHbI 10 CHUX Top.

PaccmoTrpum HexoTopele amopuu 3eHOHA C Yy4ETOM AKCHOMBI TOYKH U IOKa-
JKEM, KaK 3TH IIPOTUBOPEYHUS MOXKHO Pa3pelInTh.

«beckoneunozo» konuuecmea uezo-1u6o

«ApHcToTeNnb NPUBOJUT allOpUI0 3eHOHA: "...MMEHHO, €CH BCE CYILECTBYIOIIEE
MOMEIIACTCS B U3BECTHOM MECTE, TO SICHO, YTO OyJeT U MECTO MeCTa, U TaK UIET B
6eckoneyHoCcTh"».[1, c. 19]

Bnpouem, 3ta norudeckas ommnOka HaOioaaeTcs u B 0ojee COBpEeMEHHBIX TeO-
pusix. Hanpumep, I'. Kanropom B 70-x rogax XIX Beka Obuin BBeIEeHBI B MaTeMaTH-
Ky OECKOHEYHbIe KapIUHAIbHBIE (T. €. KOJMYECTBEHHbIE) YHCIIA, WM MOIIHOCTH.
[Ipu ©x TOMOIIIH, Ka3aJ0Ch ObI, MIOJHOCTBIO pa3peraertcs npuBeaéHHas anopust. Oj-
HaKo, 9Ta TeopHsi ObUIA MOABEPTHYTA PE3KON KPUTHKOM MPENICTABUTEISIMU HHTYHUIIH-
OHHCTCKOI'O HaIlpaBJICHUA B MAaTEMATHKE.

Orta e ommOKa HaOMIOJAaeTCs «...M B COBPEMEHHBIX OCHOBAHHMSX MaTEMaTHKH,
KOrJa MAymuil B OECKOHEUHOCTh HATYPAIbHBIH PAX YUCEN MOPOKAACTCSA M3 «HHYe-
ro» (M3 MyCTOrO0 MHOXECTBA) IIOCPEICTBOM TOrO, YTO CHAdaja PaccMaTPHBACTCH
IyCTOe MHOXECTBO @, 3aTeM MHOXKeCTBO {@}, eIMHCTBEHHBIM 3JIEMEHTOM KOTOPOrO
SIBJISICTCSI TIyCTOE MHOXKeCTBO @; nanee muoxkectBo {@,{@}}, snmemenrtamu KoToporo
sisirorest @ u {@} u tax manee.»[15, c. 219-220]

CyTb omKOKM B TOM, YTO HE BbINONHsAETCS K. 1.2.6. ciiefcTBUl.

Hegosmoorcno 6 cywecmeyiowuil 00vbexm — MamepuaibHblil Ui Hemamepuaib-
HbILL — NOMeCTnUmMb MOM JHce Ul MAKOU dHce 00beKm.

Kakoii 0b1 HU OblTa aOCTpakiusi B BHIE «HUYEro» (IIyCTOr0 MHOXKECTBA), HO B
He€ HEBO3MOXKHO BIIOXKHTH €€ KOIHIO. DTO TO )e caMoe, Kak ecli B YeloBeKa BIIO-
KHTH €T0 CaMoro.

Ilocmpoenue o6vexkma u3 mouek

B anopuu 3eHOHa cTaBUTCS BOIPOC O TOM, KaK M3 HUYETO MOXHO CIOXKHUTH (I10-
CTPOUTD) YTO-HUOYZB: BEIb CKOJBKO pa3 HU MOBTOPATH HUYTO, HUYETO U HE IONIY-
qutcs?

B narHOM ciiydae TOUKa €MUHCTBEHHA M €€ Heb3s CIIOKUTH ¢ coboit. Ho To, uTo
¢dbopMupyercss BHYTpH TOYKH MOXeET ObITh ciokeHo. Cornacuo n. 1.2.6 u n. 1.2.7
CJIE/ICTBHUH, YHCIIO O0BEKTOB, KOTOPbIE MOKHO CIIOKHTh, KOHEYHO M €r0 PasMephl U
apaMeTphl MOTYT OBITH 00bEKTUBU3UPOBAHBI (M3MEPEHEI).

Beckoneunozo denenusn nymu unu epemenu

W3zBectHs! yeThipe anopun. [lepsrie nBe («nxoToMust» 1 « AXHILIEC») OTHOCAT-
Csl K TPYAHOCTSIM, CBSI3aHHBIM C JIBIDKCHHEM B IPEIIONOKEHUH HEOrpaHWYEHHOMH
JETMMOCTH OTPE3KOB IyTH u Bpemenu. Bropsie nBe («Crtpema» u «Cramuiin) — K
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TPYIHOCTSM, BO3HHUKAIOLIIMM, HA000OPOT, B IPEAIIONOKEHUH CYIECTBOBAHHS He[e-
JIMMBIX OTPE3KOB MYTH M aTOMOB BPEMEHH («TETepb).

B sTOM ciyuae nenmaeTcs MOIBITKA JIOKA3aTeIbCTBA C IOMOIIBIO «Oe3pa3MepHo-
rO» MOHATHS OECKOHEYHOCTH («IIEPBUYHOI» aKCHOMBI) «Pa3MEPHBIX» MOHATHH JUTH-
HBI ¥ BpEMEHH («BTOPUYHBIX)» aKCHOM).

Teopema Kypma I'éoena o nenonnome
«IlepBas Teopema Kypra ['€nenst o HemonHOTE yTBEp>KAaeT, 4TO B JIFOOOW He-
MIPOTUBOPEUYHMBON (POPMANIBHOH CHCTEMeE, COoAepIKallell MUHUMYM apupMeTHku (+, .,
3Haku ¥, 3 1 OOBIYHBIC TIPABWIIA OOpAICHHUS C HUMH), HaWAETC QopMabHO Hepas-
pelIMOe CYXJIEHUE, T.€. Takas 3aMKHyTast popMyiy A, 4To HU A, HE —A HE ABIS-
I0TCS BEIBOIIMUMBIMH B CUCTEME.
Bropas TeopeMa 0 HEMOIHOTE YTBEP)KAAET, YTO MPH BHIMOIHEHHH €CTECTBEHHBIX
JOIIOJIHUTEIIbHBIX yCJ'IOBI/Iﬁ B Ka4ecTBE A MOXKHO B3SITh YTBEPKACHUEC O HETIPOTUBO-
PEUMBOCTH paccMaTpUBaeMoi cucteMsl (Teopun). M maske B 3TOM ciiyyae 3TOro He
XBaTUT JJIs JIOKA3aTENbCTBA HEITPOTUBOPEUUBOCTH YiKe apu(MeTuKi.»[12]
®dakTuvecku pedb UAET 0 Kiaccuueckor matpénike. [l Toro, 4ToObl T0Ka3aTh
HETIPOTHBOPEYUBOCTH JABYX MOJIOBUH (aKCHOM) BHYTPEHHEH MaTPEMIKK UCTIONB3YIOT-
csl IB€ TIOJIOBHHKH (aKCHMOMBI) BHEIIHEH MaTpémku. Y Tak Oyner mpomomkaTees A0
OECKOHEYHOCTH, 0K He KOHYHUTCS all(haBUT MU CJI0Ba (TIOHATH), KOTOpbIE COCTaB-
JieHsl u3 atoro ajdasura. He Boimonusercs n. 1.2.3. cieacTBuid.
g nokazaTenbcTBa aKCHOMBI N—MEPHON CHCTEMBI (TEOpHH), HEOOXOIUMO U J10-
CTATOYHO HCIOJIB30BaTh aKCHOMBI (N-1)-MepHO#H cHCTeMBI (TCOPHH) TIPH YCIOBHH
BBITIOJTHEHUS #. 1.2.2. CENCTBHI — «cymma oonacmeii Cyuiecmeosanus emopuu-
HBIX AKCUOM PAGHA 0ONACMU CYUIECMEO6AHUA NePEUYHON akcuombl. Munumanp-
HO 603MOJICHOE YUCTIO «BMOPUUHBIXY A. 6 «<NEPEUUHOI» PAGHO OGYM» .
Otmeuy Hanbosee YacTO BCTPEUAIOIINECS MOJMIOKEHHS JIOTHYECKUX CHUCTEM, KO-
TOpBIE TPEOYIOT YTOYHEHUS
e lcrnonp30BaHKE B KayeCcTBE TPAHUIL] JIOTHUECKUX BBICKA3bIBAHUIN TaKHe MOHS-
THsL, KaK HyJIb 1 OECKOHEYHOCTb;

¢ He nmeromue rpaHuIl CyIiecTBOBaHMUS MMOHATHN KaK MEXKIy COOOH, Tak U OT-
HOCHUTEIFHO JIOTHYE€CKOH CHCTEMEBI (TEOpHUH);

e OTCyTCTBHE «MEPHUTEIHHOT0» HHCTPYMEHTA JJIsI OLIEHKH BBICKA3bIBAHHH;

e lcnonb30BaHMUE JOTMYECKUX MOHATHM, HE MPUHAJIEKALIMX HA OIHOM JIOTH-
YecKoil cucTeme (Teopumn);

e lcronp30BaHne MOHATHS «HCTHHA» BMECTO «IpaBaay. bomee KOppPEeKTHO Hc-
TIOJTb30BATh TOHATHS «IIPABIA» H «JIOXKB.

e lcnonb30BaHME JBOWHBIX CTAaHAAPTOB.

5. JIozuka nayunsix ucciedosanui

HCJ'IL}O HAayYHBIX I/ICCJ'IG,I[OBaHI/Iﬁ ABJIACTCA OMPCACIICHUC U 000CHOBaHHE:
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e oOacTel CymiecTBOBaHUS pa3JelIoB HAyKu O BcenmeHHOM 1 3emiie Ha OCHOBE
a). MepBUYHBIX aKCcHOM, D). hyHmaMeHTanbHBIX NpUpOaHbIX moHsTHi (DIIIT)
n BennunH (PIIB);

® METOJIOB HCCIIEIOBaHUI U pa3paboToK;

® ompejeNeHNne «IyaJbHbIX» HOHATHH U METOIOB HX HUCIIOIb30BaHMUS;

® TPUPOIHBIX KOHCTAHT M BBEIYMCIAEMBIX KOI(PHUIIEHTOB.

He cymectByeT Takoro pasnena HayKH, y KOTOPOTo He omnpejaeneHa XoTs Obl o1-
Ha TIEpBUYHAsI akCHOMa M Ha e€ OCHOBE (hyHIAMEHTAJIbHOE MPHUPOIHOE MOHITHE U
(yHIaMeHTaIbHAS PUPOIHAS BEINYNHA.

[onpa3znen Hayku sIBIsieTCSl HEOTHEMJIEMOW YacThIO pa3zena HayKd U ero o00-
JIACTh CYLIECTBOBAHMS HE MOXKET BBIXOAWTH 3a Tpeleiibl 00JIaCTH CYIIECTBOBAHHUS
pasnena Hayku. OcHOBaHMEM /ISl CYIECTBOBAaHHS TNOJpa3/iella HAyKH SIBIISIETCS
HaJIMYUE MEPHBIX MOHSATHH, HA OCHOBE KOTOPHIX MOXXHO MPOM3BOAHTH BHIYHCICHHE,
CpaBHEHUE,.. Pa3IMYHBIX MATEPHANBHBIX U HEMATEPUAIBHBIX MPUPOJHBIX O0BEKTOB
Bcenennoit u 3emiu.

MepHbIe OHATHSI OCHOBaHBI Ha (D)YHIAMEHTAJIbHBIX MPUPOIHBIX MOHATUSIX U UX
00J1aCTh CyIIECTBOBAHMSI OJJHO3HAYHO OmpezeneHa. Vcnonb30BaHne MEPHBIX MOHS-
THI BHE 00JIACTH MX CYIIECTBOBAHUSI HEBO3MOXKHO.

6. B3aumooeiicmeue pa3oenos u noopazoenos Hayk

BzaunmopeiicTBue pasaenoB u moapas/esioB HAyK Ha rpaHMIaX o0iacTed CBoero
CYILIECTBOBAHUS OCHOBAHO Ha BO3MOXKHOCTH (hyHIaMEHTaJIbHBIX NPUPOJHBIX IOHS-
THI TPAHCMYTHUPOBATH IIPH TIEPEXOJIC Uepe3 TpaHuLy (puc. 2).

«Tpancmyranusy» @I u OIIB noaTBepKaaeTCs CYLIECTBOBAHUEM «IyalbHBIX)
noHsATHH. B KauecTBe mpuMepa «ayalnbHOCTH» MOKHO IIPUBECTH CYILIIECTBOBaHUE TaK
Ha3. «MaTepUaJbHOTO» U «HEMAaTepHaJIbHOT0» MHUPOB, KOTOpBIE XapaKTEpH3YIOTCS
HaJU4MEM AyaJbHbIX «MaTepualbHbIX» U «HemaTepuanbHbix» PIIII. Xapaxrepu-
CTHKaMH «MaTEpHAJIBHOT0» MHpPA SIBISIOTCS AKCHOMBI, BBIPA)KEHHBIE ITOCPEACTBOM
«HeMarepuanbHpx» OIIIl: MOMEHT (XapaKTepU3yIOWUM JBIKCHHE MAaTEPUAIBHOTO

Tena) — M n yactora (XapakTepusylomMii IMKIMYHOCTD, TOBTOPSEMOCTD JABHKEHHS

MaTepuanbHOro Tena) — I, a XapaKTepUCTUKAMHU «HEMATEpPUaTbHOr0» MHUpA SIBIIs-
IOTCS aKCHOMBI, BBIPa)KEHHBIE MOCPENCTBOM «MaTepranbHbix» PIIII: komuuecTBO

(MatepuanbHble Tena) — N 1 AmuHA (BHEITHEE MPOCTPAHCTBO, B KOTOPOM HAXOISATCS

MaTepuasbHBIE Tena) — 5.

Ocob6enHocThIO ATHX «MHPOBY», OIIIT u OIIB sBusteTcs To, 9To AN HabIrOHaTe-
JI51, HAXOAAIIMXCS B JIIOOOM W3 HUX, OH OyJIeT Ka3aTbCsl MaTepUalbHBIM, a IPOTHBO-
MOJIOKHBIN MUp — HemaTtepuaiabHbIM. [Ipu 3Tom @I u OIIB «maTepuanbHOro»
Mupa «rpaneMytupyrom» B OIIII u OIIB «HemaTepraabHOr0» MUpa.

Knaccugpukayusn pazoenos u noopazoenos nayk
B xauectse ¢pynnamenra Haykn BeicTynatoT DI u OIIB, koTopsie 1o cyTH sB-
JISIIOTCS CPENOM CYIECTBOBAHUS pa3jiella HayKH.
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[lepBBIit pa3nen eAWHON HayKH MPOXOIUT I10 TPAHUIIE «MATCPUATILHOTO» M «HE-
MaTepHaIbHOr0» MUPOB. B pe3yipraTe Takoro «pasjena» BO3HHKAET JBa JTyalIbHBIX
Jpyr APYTy HEHTPa, KOTOPHIE TO3BOJSIOT CHOPMYIUPOBATH U ITOCTPOUTH TEOPHIO, B
OCHOBE KOTOPOH €CTh CUCTEMa KOOPJMHAT U SJUHUIIBI H3MEPEHHSI.

[Monpasznen Gasupyercs Ha «MaTEpUATLHOW) WIH «HEMaTepUallbHOI) cpejie pas-
JieNia, TpaHUIlBl KOTOPOro onpesenstorcs cucremor koopaunat, OIIT u OIIB, xa-
paKkTepU3yIOUIMX JaHHYIO cpeqy M (OpMajbHBIM HIHOPHUPOBAHHEM IIpoliecca
«rpancmytarmu». [Ipeamerom (0O0bEKTOM) MCCIIENOBaHUS W OMUCAHUS IOApa3erna
SIBIISIETCS JTMOO «MaTepUalIbHBII, TH00 «HeMaTepUalIbHBII MUD.

dopmanbHO cHcTeMa KOOPIMHAT SIBIISIETCS TPAHMIEH, pa3felstomed «MaTepu-
QIBHBII» U «HEMaTepUaIbHBI» MHUpPBL [ Hanuune Takoi rpaHuIbl MO3BOJISET yCTa-
HOBUTH €JWHMIBI U3MepeHus. CucreMa KOOpAMHAT TAKKe BBIMOIHAET (PYHKLHUIO
«TpaHCMYyTalMW» WM HHaYe (QYHKIHIO «TIepexo/ia» U3 OHOr0 MUpa B JPYTOM.

[Tpu kaxa0M MOCIEAYIONIEM JEJICHUH MO/pa3/ieia BOZHUKAIOT «MaTepHaIbHbIC
U «HEMaTepHaJbHbICY MOANOAPA3/ENbl C HA0OpaMH MOHSATHH U «CHCTEMaMH KOOp-
JIMHAT», KOTOPBIE BBIMOIHSIIOT (DYHKIMIO JIOKAIBHOW «TPaHCMYTAllM» BHYTPHU JIaH-
HOT'0 TOATIOoApa3aena.

Omnpenenenue paszena (moapasena) HayKH:

Paznen (moapasaen) Hayku — 3TO cucTeMa (Teopus) 3HAHUI 00 00beKTe HC-
cJIeIOBaHMs, cpeAa («MaTepHAJBLHBII» M «HeMaTepHUAJBHbIN» MHPBI) cyle-
CTBOBAHUSI KOTOPOr0 ONHMCAHA «MATePUAIBHBIMM» M «HeMaTepHaJbHbIMID
O@IIII u ®IIB, orpaHMYeHHOIl «CHCTEMOH KOOPAMHAT) ¢ HAG0POM eMHMI] U3M e-
peHus, KOTOpas BHINOJHAET PYHKIHUIO KTPAHCMYTAalMK» («Iepexo1a) U3 OH0-
ro «MHPa» B Apyroi no ¢opMaau3oBaHHOMY AJITOPUTMY.

dynnameHTanpHas HayKa — 3TO HayKa, KOTopas 00JaJaeT BCEMH IPU3HAKaMH,
yKa3aHHBIMH B OIIpeIeNIeHIH pa3/ena (Ioapas/iesna) HayKu.

B cuity 00beKTHBHBIX IPUYMH OTCYTCTBUS Y OTJACIBHBIX HAIIPABICHUH HAYYHBIX
3HaHUH (HayK) omHOro M3 3MeMeHToB cucteMbl (cpensr, OIIII wm OIIB, cucrembl
KOOPAWHAT, SAWHUI] H3MEPEHMS1) 3TH HATIPaBICHNUS (HAyKN) TOJDKHBI OBITh MPHU3HAHBI
runore3amu. Ecii B mporiecce Mo3HaHUS OTCYTCTBYIOLIHE 3JIEMEHTHI OyayT ornpene-
JIHBI, TO JAHHOE HAIpaBJICHHE MOTy4aeT cTaTyc (hyHIaMeHTaIbHON HayKH.

I'nmotessl He HOJDKHBI B CBOMX HAaUMEHOBAHMSX COAEPXKATh MOHATHE «HAyKay,
9TOOBI HAYKH U TUIIOTE3BI Pa3feIuTh (hOpMaIBHO.

«Jbxe-HayKa» — 3TO TUIOTE3a, Y KOTOPOH OTCYTCTBYET J[Ba MK OoJee dJIeMeH-
TOB OIMCAaHUA HAaYKH, KOTOpPBIE YKa3aHBl B ONpEACIICHUH pasleina (Ioapasnena)
HaYKH.

7. Quszuueckas u MmamemamuiecKkas 102UKu.

3anavya GU3NYECKOI JTOTHKH 3aKITF0YAETCS B TOM, YTOOBI ONMpeAeTuTh 001aCTh
CyLIEeCTBOBAHUS NMOHATUI (PU3UKU M MATEMATHKH, BKJIIOYAs caMo noHsitue ¢ u-
3MKH U MATEMATHKH.
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33)13‘1& MaTeMaTHYeCKOM JIOTHKH 3aKII0YaeTcs B TOM, 4TO0BI 00J1aCTH cyuie-
CTBOBAHHUS YCJIOBHH 3aJa4M W MeToda eé pelleHHs, a TAK/Ke CaM pe3yJbTaT
HaAXOAWJIHCHh B TPAHUIIAX AKCHOMATHYECCKHUX HOHHTHﬁ, KOTOpPbIC ABJIAIOTCH Cpe-
J10ii CylIeCTBOBAHMS ITUX MOHSTHIA.

Ecau noHsiTue BbLIYMCIsIEMOE, TO HEOOX0AUMO OMpPeNeUTh 00J1aCTH Cyle-
CTBOBaHHUSA BCeEX HOHHTI/Iﬁ, C IIOMOIIBI0 KOTOPBIX BBIYHC/IACTCH MOHATHE.

OmnpenesneHne BO3MOXXHOCTH PEIISHUS 33a4H 3aKIII04aeTCsl B ONPEIEICHHUH, SIB-
JIAKOTCA JIK UCIIOJIB3YCMbIC B 3a1a4€ ITOHATHA:

® U3MCPACMbIMU (I/IMeIOH_II/IMI/I TrpaHuIly CyIJ_[eCTBOBaHI/ISI) WJIN BBIYUCIIACMBIMH

® OINpCACTICHNU MEPHOCTH KaK NOHATHSA, TaK U CPEAbI €0 CyIECTBOBAHUS,

® OTCYTCTBUC WJIM HAJIMYUC B3aMMHBIX nepecequI/Iﬁ u HpOHI/IKHOBeHI/Iﬁ IIOHSI-

TUI JpyT B Apyra.
Ecnu Bce ycnoBus onpenensieMsl, TO 3aJja4a UMEET PEIICHHUE.

Buvigoow:

e CymecTtByeT npodsieMa coPprCTUKH (MHOIO3HAYHOCTH CJIOB, IMOJMCHE MOHS-
TUH 1 ABOMHBIX CTaHIAPTOB) B HAYKE.

e HyxHO nepecMOTpeTh NOHIATHIHBIN annapar (GU3UKH U MATEMaTHKH.

e Onpenenutsh GpyHAaMEHTANbHbIE aKCHOMBI, Ha OCHOBE KOTOPBIX CYLIECTBYET
Hayka (pa3zen HayKH).

I1. TeomeTpusi TOUKHU.
8. Jlykasas apugpmemuxa unu 0eoiinvlie cmanoapmol.

He cyniectByer MaTepHalbHBIX U HEMaTepHAIbHBIX 00BEKTOB, KOTOPHIE MOXHO
BBIPA3UTh C IOMOIIBIO «HYIs». Hynbs He sBisercss unciaoMm. OJHAKO, OH aKTHBHO
UCIIONB3YeTCS B MaTeMaTHKe U (PU3MKE MIPH BHIYMCICHUSX.

HeBo3zmoxHO K 00BeKTY npuOaBUTH HYJb (HU4TO):
(1 sBaoxo + 0 abaox = 1 abaoxo. OakTUYECKH Mbl HUKAKUX PEAJIbHBIX JAEHCTBUN
¢ 00BexTOM He mpousBoanM. He nmeer cmpiciia u yMHOXKeHHE o0bekTa. Hemp3s s10-
JIOKO YMHOXATb HOJIb Pa3.

1 abnoxe = 0 (wera?) =7 — HekoppeKTHOE JefiCTBHE: HENb3s YMHOKATD HC-
JI0 Ha HEYHCIIO.

Ecnu naiioémesa maxou ymeney, Komopwviti Ha NpaKkmuke O0OKAdcem, 4mo npu
VMHOXCEHUU HA HOMb AOIO0KO UCHE3HEN, MO A USMEHIO C60€ MHeHue.

Yro ke mpecTaBIsieT YMHOXKEeHHE?

Bo3bpMEM B kauecTBe IipuMepa Te iKe SOJTOKH U IMOMPOoO0yeM CIIOKHUTH IATh KydeK
0 TpH S0JI0KA.

3+3+3+3+3=15.

3TO MOXKHO 3amucarth B cokpamenHoit popme: 3 - 5 =15.
Ymnoorcenue (0enenue) — cokpaménnan gopma cnodxcenus (6b14umanus).
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MOJKHO JIM CJIOXKHTh BMECTE SIOJIOKH, anelibCHHBI, JTAMIIOYKH, TAKCH U pydku? B
aOCTpaKTHOU MaTeMaTHKE — MOYKHO. B 3TOM ciiyyae MbI HMeeM JIeJI0 HE C PeajbHbI-
MU 00BbEKTaMH, a ¢ aOCTPAKTHBIMH, KOTOPbIEe (haKTUUECKH JIUIICHBI CBOEH HHIUBUIY-
anpHOCTH. bonee Toro. X mepeMHOXeHHE TepsieT BCKUi cMbIch. To ecTh CKiaabl-
BaTh U MIEPEMHOMXKATH MOYKHO M HY)KHO OJTHHAKOBBIE OOBEKTHI.

Uro Oyner, ecnu 1 s16710K0 - 1 51651007

Eciu ymMHOXEHHE — COKpaIEHHas (popMa CIOKEHHS, TO B ITOM CIydae Mbl HMe-
eM 2 s6moka. Ecin ske okyHEMCS B aOCTPAKIIMIO, TO TOTJA MOIYYUM sIOJIOKO B KBaJ-
pate (12 56710K0). JlyMato, 4T0 HAM TPHASTCS OYEHB JOITO KIATh, OKA Oy/IeT BhIBE-
JICH TaKOW COpPT SOJIOK.

Uro Oyner, eciu OT TPEX SI0JIOK OTHATH YeThIpe s1010Ka?

3-4=-1

Huuero. D10 HEBO3MOXKHO B npuHIuNe. He cymiecTByeT oTpuIaTeNbHBIX SOIOK.
Bbl, KOHEYHO, MOXKETE CUUTATh, YTO OTHSB SIOJOKH, BBI 3TUM HX BeIWwIn. Ho ¢ Takum
K€ OCHOBAHHEM, MOYKHO CKa3aTh, YTO «OTHSB» y OJJHOTO YEIOBEKa, BbI «IIPUOABUIINY
ux apyromy. MiHade roBopsi, He cyuiecmeyem «OmpuyamenbHolXy MamepuaibHblX
U HEMAMEePUaIbHBLIX 00beKmoe ¢ npupode. V1, eciu npu M3MEPEHHH Yero-Jnoo,
HanpHuMep, JJIMHBI, Y Bac MOMy4daeTcs OTPUIATENIbHOE YUCIIO0, TO 3TO O3HAYAET, 4To
CJIelyeT MepEeMECTUTh HavallbHYIO TOUKY OTCUETa Ha JIMHEHKe (CHCTeMe KOOpAMHAT)
TakK, YTOOBI BCE U3MEPSAEMBbIE U BBIYUCIIsIEMble 3HAUCHHS ObLIN OOMNbIIE HYJIS.

Bes apudmernka ymoxunach B OJHO—CIUHCTBEHHOE NEHCTBHE — CIIOXKCHHE.
Bcerna MoXHO 3aMEHHTH BBIYUTAaHHE CIOKEHHEM. TONBKO BOT HEOOXOIMMO 3HATh,
YTO C YeM CKJIaJIbIBaTh, YTOOBI IOIYIMIICA PE3YIIbTAT.

MaremaTuueckoe CIOKEHHE W BBIYUTAHHE II0 CBOCH CYTH — 3TO (PM3HYECKOE Iie-
peMelieHre WiIn JBIKEHNE B QU3HKE.

Paccmotpum B kadecTBe mpumepa oObI4HBIA Msu (aHanor 3emuist). e y Msua
JUTMHA, MIMpUHA W BbIcoTa? HameHbTe Ha MAY MEpHYIO JIMHEHKY U OOBSCHHTE, TIe
pacIionararorcsi OTpuIaTenbHble yuciaa. Ha ocHOBaHWMHM KakuX (pyHIaMEHTaIbHBIX
3aKOHOMEPHOCTSIX NMPHUPOALI HayKa MOXKET YTBEPXkIaTh, YTO OTMETKAa «HYJS» HaXo-
IATCS UMEHHO B Touke G?

Hu «HyneBas» To4ka, HM OpHEHTAIMsA OCEl KOOPAMHAT HUYEM HE PETJIAMECHTH-
pOBaHBI. DTO OTpa)kKaeTcsi He TOINBKO Ha MaTeMaTHKe, HO U Ha (U3HKe, KOTopas He
MOXET IPUHTH K COTJIACHIO B CAMBIX MPOCTHIX BOMPOCAX, HAIPUMEp: YTO TAKOE Mac-
ca WM K YeMy NpHIOKeHa Cuiia, ACHCTBYIOMAs Ha TENO: K MOBEPXHOCTH MM K IIEH-
TPy Maccer?

[IpuBeny nmpumep U3 MWKOIBHOM MPOrpaMMBI 1o (U3MKE, TJIE, HAIpuMep, padoTa
A ompenenseTcs yepe3 Nponu3BeACHUE CIbl F Ha paccTosHue S, NPOHAEHHOE TEIOM
mop, neiictBueM 3toi cuibl. A = FS. Uto Oyzner, ecnu CIOXHUTH HBIOTOH (KT TO-
crapomy) ¢ Merpom? Jlymaio, 9TO HMKTO HE CMOXET 3TOTO OOBSICHHUTH. M Takmx
TIPUMEPOB B (PU3HKE OUYEHb MHOTO.

Ham nom — Bceenennas. A rae y BeeneHHO# «HyneBast TOUKa», Kak pacroio-
JKEHBI OCH KOOPJIMHAT, CKOJIBKO MX?
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9. I'eomempus cehepuvt (nenmovr) Méouyca

Boo0Omie-To nenra Mebuyca JOBOJBHO 3arajiodHa M JKIET CBOMX HCCIeIOBaTe-
Je.

Bce xopomio 3HaIOT, 4TO €ciM JIEHTY pa3pe3arh BJIOJb Ha paccrosHud 1/3 ot
Kpasi, TO B pe3yJbTaTe HOoIy4yaTcs J1Ba CHEIICHHBIX KOJIbIa: OHO OOBIYHOE W BTOPOE
— Konblo Mébnyca. U ckombko ObI MBI HE pa3pe3aly 3TO «BTOPOe» KOJBIIO, B pe-
3ynbprate Oyner moiydaThesl ellé OJHO Takoe ke Koiblo. U Tak 1o «OeckoHeuHo-
cTi»... XOTs, KOHEYHO, OrpaHn4YeHue BCE ke ecTh. OHaX /bl IIUPHHA KOJNbIA CTa-
HET HaCTOJIbKO MaJIeHbKOM, 4TO ClIeNaTh CIeIyIOMINi pa3pe3 OyeT HEBO3MOXKHO.

Kro ckazax, uro mmpuHa neHTel MEOnyca MoxkeT ObITh orpanndena? Ecim u no
LIMPHUHE, a TAKXKE IO BBICOTE JieHTa MEOmyca Oynet cBépHyTa B Konblio MEOuyca, To
Torna Mel Oyznem umerts cepy Mébuyca.

Bo-nepeuix, xax Obl MBI He pa3pe3aiu 3Ty cepy (JIeHTY), OHa BCerya OCTaHeTCs
€MHOM.

Bo-eémopuix, ecnu Ha €€ OBEPXHOCTh INOJIOKUTh YKA3aTellb, U NIEPEMELIATh €ro
BIIOJIb JIFOOOT0O M3 HaNpaBJICHHUH, yKa3aTesdb OyJeT He TOIBKO MepeMeiaThcs ¢ BHYT-
peHHEH CTOpoHBI (TIOBEepXHOCTH) cdepbl (IMCTa) Ha BHEHIHIOI, HO W MCHATH
HaIpaBJICHUE YKa3aTels Ha HPOTHBOIIOJIOXKHOE, T.€. TaM, IZe y yKas3arens ObLIo
Hayajo, CTaHeT KOHell, a rae ObUI KOHell, CTAaHeT Havallo.

MOJKHO JI1 CO3AaTh TaKyl0 CHCTEMY KOOPAMHAT, KOTOpas ONMChIBaja Obl chepy
Mébuyca? [a.

OTa cucreMa KOOpAMHAT, KOTOpas paclojiokeHa Ha péOpax KyOa, B KOTOPBIH
BIcaHa chepa Mébuyca (puc. 3).

Ecnu cnenatbh pa3BépTKy KyOa M MPOCIEIUTh MUTPALMIO yKa3aTels (B JaHHOM
ciryqae ocb OX), To MBI yOexmaaeMcsl, 9TO NpeUIoKEHHAs! CHCTeMa KOOpIMHAT JIei-
CTBUTENILHO CIIOCOOHA onmcath chepy Mébuyca (puc. 4).

Ho, Tak Kak 3TH CHCTEMBI HE MUMEIOT MEKAY CO0OM «BHUIUMBIX» TOYEK CONpPU-
KOCHOBEHMS, TO UX HEJb3sl HU CKIAJbIBaTh, HU BBIUMTaTh, HU TeM Oolee MpOH3BO-
JUTH KaKUX-THOO0 IPYTUX JEHCTBHUIA.

Ecnu nepByro cucteMy KOOPAMHAT M CUUCIIECHUS Ha3BaTh «JIEHCTBUTEIBHOW
(cucTema KOOpAWHAT JIMHEHHBIX Pa3MEpOB), TO TMPOTHUBOMIOIOKHYIO €ii — MHUMOHN
(cucTemMa KOOpOMHAT YaCTOTHBIX Pa3MEpoB). DTO pa3felieHHe Ha <«IMHEHHYIO» M
«YaCTOTHYIO» YacTH IO3BOJISIET YTBEPXKIaTh, YTO OHH HE «COJIBIOTCS» APYT C APY-
TOM.

[pornecc mepexona n3 NEHCTBUTEIFHON B MHUMYIO OOJIACTH HAa3bIBAETCS TPaHC-
MyTaluen.

Hcxonst 13 mpeioKeHHOW CHCTEMBI KOOPMHAT, MOJKHO TaKKe ONpPEIeTNTh He-
KOTOpBIE CYIIIECTBEHHBIE CBOHCTBA 0OBEKTOB, KOTOPHIE OHA OITHCHIBACT:

Csoiicmeo 1: JIrobast BelMIMHA OHO3HAYHO OIPEZEIsieT 001acTh CBOETO CyIIe-
CTBOBAHUS, KOTOpasi HE COBMAAACT C OOIACTSAMH APYTUX BEIWUIHH (B CHITy CBOUX JIH-
HEWHBIX WM YaCTOTHBIX XapaKTePHCTHK).
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Cesoiicmeo 2: T'pannna CymecTBOBaHHS BEIMYMHBI OJHO3HAYHO OINpeJeNicHa
(orpannyeHa) rpaHAL[AMU JIPYTHX BEITWYHH.

Ceoiicmeo 3: JIrobas BeTMYMHA OJHO3HAYHO OIpeJeTIeHa yepe3 Ipyrue Belnuuu-
HBI.

Ceoitcmeo 4: Juuamuueckas mpancmymayus. CBONUCTBO BEIHMYMH MYTHPO-
BaTh, MHAU€ IPHUHUMATH CBOWCTBA JPYrHX BEJIMYHH. J[MHaMuueckas TpaHCMyTauus
OJIHOM MJIN YacTH BEJIMYUH COIVIACHO ceoiicmea 1 HeBO3ZMOXHA.

10. IIaTerii moctynat EBkianaa o mapanjiebHOCTH NPSAMBIX M TUIOCKOCTEN
(puc. 5, 6)

OTH MIOCKOCTU HE COMNPHUKACAIOTCA, TaK KaK MEXIY HUMH paccTOSIHHE, PaBHOE
JUaMeTpy TOUKU, KOTOPYIO OHHM OIHUCHIBAIOT. BHE 3aBHCHMOCTH OT TOrO, SBISIOTCS
JIX OTU IINIOCKOCTHU KpHBOHHHeﬁHbIMH WJIN HET, B TOYKE «COIMMPUKOCHOBCHHSA» OHHU
Bcerza OyayT napajulelibHbI IPYT OTHOCHTENBHO Ipyra. A Tak Kak JIMHUHM HaXOJSTCS
Ha MOBEPXHOCTH ATUX IUIOCKOCTEH, TO OHU TOXKeE OY/IyT NapajuleNbHbl IPYT IPYTY.

Ilpamvie, pacnonoscennvie Ha NPOMUBONOIONHCHBIX CHOPOHAX chepbl (NeH-
mot) Mébuyca eécez0a napannenvhul, 0axce ¢ ciyyae KpugoaUHEHOCMU Nogepx-
HOCcmu camoii cgpepuvl (nenmat).

Buoi6oowt:

e He cymecTByeT OTpHLIATEIbHBIX YHCEI.

e CucremMa KOOpPIWHAT MHHUMOTO (4aCTOTHOI'O) MCYHCICHHS MPOTHBOIOIOKHA
IercTBUTENLHOM: Havaio aeiicrBurenbHoil CK coBmagaer ¢ KOHIIOM MHHMOM
CK, a xomnerr gericteurenpHoii CK — ¢ naganom manmoit CK.

e B npupone He CyIEeCTBYIOT «OTPUIATENbHBIE)» OOBEKTHI.

e [lpupona MHHUMBIX U JEHCTBUTEIBHBIX «UHCEN», KOTOPBIMU ONHUCHIBAIOTCS
(eHOMEeHBI M 00BEKTHI IPUPOABI Pa3IHIHA.

o [Ipomecc mepexona W3 JEHCTBUTEIBHOW O0NACTHM B MHHUMYIO Ha3bIBaeTCS
TpaHCMYyTalUe.

I1l. ®u3uka TOYKH.
11. @ynoamenmanvuvie npupoOHble NOHAMUSL U BETUYUHDL

BonbIIMHCTBO HCIIONB3yEeMbIX HAYKOM MOHSATUH BO3HUKIO M3 MPAaKTHUYECKOM Je-
SITETBHOCTH JIIOZIEH, CBS3aHHBIX C M3MEPEHHEM PA3JIMYHBIX OOBEKTOB, C M3TOTOBIIE-
HHUEM YepTexel, a TaKKe ONMMCAHUEM PA3TIMYHbIX SBICHUH IPUPOIBIL.

TouHOCTH OIpezeneHus MOHATHI BO MHOTOM OIPEEsslach YPOBHEM Pa3BUTHS
TEXHUYECKOM M TEXHOJIOTUIECKOi 0a3bl. U, ecu Ba THICSYENETHs] TOMY Ha3al Jto-
Jell ycTpauBaiM onpeaeieHust EBKimaa KOoTopele OH Aai Touke (ecmb mo, ymo He
umeem yacmeti) M TMHUN (O1uHa Oe3 wupuHel), TO CETOTHS OHU HE YCTPauUBAIOT 110
MHOTMM NIPUYHHAM.

JIro0OTIBITHO, YTO HEKOTOpBIE (PM3UKH YKa3bIBAIOT HA TO, YTO KIIEPBHUIHOE MTOHS-
THE — 3TO (yHIAMEHTAIBHBIA 3IEMEHT (U3MUECKON TeOpHH, KOTOPHIH HE ONpenems-
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eTcs B paMKaxX TCOPUH, a MPEIIoIaracTcs H3BECTHBIM M3 OMHCaHuA Ju00 u3 Oojee
byHIaMeHTaIbpHOM Teopuu. [16, c. 20]

BrpodeM, coBpeMeHHBIEC ONpENeNIeHUs] KaK TOYKH, TaK ¥ JIMHUU 0a3HPYIOTCS HE
Ha 3HAHUU (HU3NICCKUX 3aKOHOMEPHOCTEH MPUPOJIBI, a Ha MaTeMaTHYeCKue U pusu-
yeckre (HOpMYJIBI, KOTOPhIE OTHOCHUTENBHO Xopomro o0bsicHI0T «KAK», HO He B
cocrossHuu 00bsIcCHUTE «[IOUEMY?» TOuka WIW JHHHSA 0O0NaNalOT 3THMU CBOM-
CTBaMH, B PE3yJIbTaTe KaKUX MPUPOHBIX MPOIECCOB OHU BO3HUKAIOT.

3Has, Kakue MPHUPOJHBIE MPOIECCH CO3AAI0T MPOCTEHIINE MaTeMaTHYeCKue U
(u3nUecKue TOHITUS, MOXKHO OOBSACHHUTE U 00JICE CIIOKHBIC.

DynoamenmanvHble NPUPOOHbBIE NOHAMUA — TIOHATHS, KOTOPblE HEBO3MOXKHO
U3MEPUTH WA BBIYUCITUTH MEPUTEIBHBIMU UHCTPYMEHTAMH, a TaKXe C MOMOIIbIO
KOTOPBIX HEBO3MOXKHO YTO-TUOO M3MEPUTh, HO KOTOPBIC SBISIOTCS CPEIOH CYIIe-
CTBOBAHUSI U3MEPSEMBIX U BBIUUCISAEMBIX YHOAMEHMATbHBIX NPUPOOHBIX GEU-
yun. OIII 061a1al0T CIOCOOHOCTBIO TPAHCMYTHUPOBATh, TO €CTh U3MEHATH CBOIO
CYLLIHOCTHYIO IIPUPOAY B 3aBUCUMOCTH OT BHEUIHMX YCJIOBUU. B sx1MBOI npupoae Mbl
9TOT TIpollecC HAOI0AaeM, HallpuMep, y JISTYIIEK, Pa3BUTHE KOTOPBIX MPOXOIHUT OT
Aiia — K TOJI0OBACTHKY, OT TOJIOBACTHKA — K JIATYIIKE. Y dYelOoBeKa 3TOT Ipolecc
IPOXOJUT B yTpoOe MaTepu.

DynoamenmanvHble HPUPOOHbBlEe GETUYUHBI — BEIWYUHBL, KOTOPHIE MOTYT
OBITh M3MEPEHBI HJIM BBIYKMCICHBI B Cpeie (PyHIaMEHTAIbHBIX TPUPOJHBIX TOHSTHH.

Moskere 1 Bbl cxony Ha3zBaTh Xotst Obl ofiHO DIIII?

3T0 NPOTAKEHHOCTD, KOJIMYECTBO, YACTOTa K MOMEHT.

A Bor ®IIB — Hyns wnu mouka u 6eckoneunocms. Hynp sSBIsCTCS TeM Mep-
HBIM TEJIOM, Pa3MEPHOCTHIO €IMHHUIIA, C IOMOIIBI0 KOTOPOro MbI u3MepseM. OHaKo,
caM HyJb MBI H3MEpPUTh He MOXKeM. VHade TOBOps, HYNb HE SBIISETCS YHCIOM. DTO
OuYeHb BaXXHOE 3aMEYaHue, KOT/ia pedb HAET O CHCTEeMe CUHCIeHus. Toxe camoe OT-
HOCHUTCS 1 K OeCKOHEUHOCTH. TOJNIbKO B 3TOM CiTydae peub UAET O 4aCTOTe U MOMEH-
Te.

Bce ocranpHBIE TOHATHS, KOTOPBIE YEOBEK MCIONB3YET SIBISIOTCS @blUUCIAe-
MbIMU.

12. Touka — kax ¢uzuuecxoe meno.

Paccmorpum TouKy Kak (pu3HUIecKoe Teno, uMeroriee GopMy Kpyra, BHyTpEHHHE
1 BHEIIHHE pPa3Mepbl KOTOPOTO MOTYT OBITH ONPEAEIIEHBI.

OtMernM, YTO Ha AAHHOM 3Talle y TOYKH OTCYTCTBYIOT MOHSTHS MEPHOCTH U
pa3mepHOcTH. TO ecTh, y HAC HET HHCTPYMEHTOB, C ITOMOIIBIO KOTOPBIX MOXKHO U3-
MEpUTB 3TH TOHSATHUS.

Ho ecTb BO3MOXHOCTB ITPEATIONOXKNTH, YTO TOUYKA 00J1alaeT HEKOTOPHIMH CBOH-
CTBAaMH, KOTOPHIE MOT'YT OBITH OIPE/IEIEHBI.

Mepoiv @I sBusiercst koauvectBo (N) — xapakrepusyroliee CyIecTBOBa-

HHUe (uzngeckoro Tena («TOUYKH COOPKM» — coOMparomIei BOKpYT ceOst L — IpoTS-

KEHHOCTB, T — 4acToTy U M — momenT (u3mIecKoil TOUKN), 0003HAYAETCS N.
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Cocrout u3 1€BOCTOPOHHEN N u NIPaBOCTOPOHHEN N «rouek cOOpKmM», XapaKkTepH-
3YIOUINX BHYTPEHHIOIO U BHEIIHIOIO XapaKTEPUCTUKH «TOYKH COOPKI» (HPH3HMIECKOTO
Tena (TOUKH).

Bropbim ®IIII siBrsiercs qauHa (L) — XapaKkTepucTHKa MPOTsHKEHHOCTH (TPo-

CTpaHCTBa) (PU3MUYECKOro Tena, obosHayaercs L. COCTOMT W3 JIEBOCTODOHHEH L u

NPABOCTOPOHHEeH L JUIMH, XapaKTepU3YIOIMX BHYTPSHHIOKW M BHEIIHIOK XapaKTe-
PHUCTUKH MPOTHKEHHOCTH (DHU3UIECKOro Tena (TOUKH).
He cymectByer mMatepraibHO 00BEKTa, MMEIOIIETO TOJIBKO OJHY W3 BEJIMYHH,
6o L, mubo N.
O®III - L u N — He moryT:
1. uMeTh OTpHULIATENbHBIC 3HAYCHHS WIIH PABHBI HYITIO, TAK KaK B 9TOM CIy4ac MbI
JIOJDKHBI TOBOPUTH 00 UX OTCYTCTBHH;
2. 0bITh paBHBIMH OECKOHEYHOCTH WIJIM OBITh OECKOHEYHO OOJIBIIMMH, TaK Kak
YHCII0 00BEKTOB B paMKaX MEPHO-3aMKHYTOI'O TIPOCTPAHCTBA BCET/Ia KOHEYHO.
H3mepsaTh MOXXHO TONBKO Te (pu3ndyecKkue OObeKThl, KOTOpble Mbl BuauM. Oc-
HOBHBIM CBOMCTBOM, ONPEICISAIONIAM BHIMMOCTD, SIBJISICTCS KOJeOaHue MTH KojneOa-
TenbHBIM nponecc. Mcenemyst konebaTenbHble Tpolecchl (PU3NUECKOro o0beKTa, B
TOM YHCIIE C IIOMOIIBI0 MEPUTENBHBIX MHCTPYMEHTOB, MOJKHO M3MEpSTh €ro mapa-
MeTpbl «Pacimpenue — cxaTrue» GU3HIecKoro 00beKTa).
Tperbum @IIII sBisiercss yacrora Gu3nyeckoro ooObekra (TOUKM) — 0003HA-

qaercst T . COCTOHT U3 JIEBOCTOPOHHEH Tu MPaBOCTOPOHHEH T wacror, Xapakre-
PH3YIOLIMX BHYTPEHHEE M BHEIIHEE NPOTSHKEHHOCTH (MIPOCTPaHCTBA) (GU3HIECKOro
o0bekTa (To4kn), (POpMUPYEMBIE ITOI YaCTOTOM.

Yeréprhim PIIII sBnsiercs MomeHT, 0003Hadaercsi M . CocTouT U3 JI€BOCTO-

POHHETO M U TIPaBOCTOPOHHETO M MOMEHTOB, XapaKTePHU3YIOIIX TPAHCM yTALUIO
(M3MeHeHue CYIIHOCTHOU MPUPObI) GU3MUECKOro Tena (TOYKH).

«Pacipenne — cikaTue» ONMpEneNseTcs KaK Pa3HOCTh My MaKCUMAaJIbHBIM
Y MUHUMAJIBHBIM pa3MepoM (HU3NYECKOro 00beKTa.

AL = tm_a (12.1)

min

e Ly /Lmin MOTYT GBITH IIpECTABIICHBI B BUAE L JUIHHBL

Ecmu A_ = 1 — xoneGaTenbHBII MPOIECC OTCYTCTBYET;

ecan AL < 1 — «cxatuey,;

ecmu AL > 1 — «pacmmpeHue».

A — Ge3pazMepHasi BeJIMUMHA, XapaKTepu3yomas kojebdaTebHbIe Npolec-
cbl GU3UYECKOI TOUKH.

B obmiem Buze A MOXeT OBITH MPEACTABIICHA B BUIE MATPHULIBI
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L T
A= (12.2)
M N
re L= oo s | = Nowe s 7 T, g - Mo
min Nmin Tmin Mmin

CymHOCTh J1I000r0 (PU3NIECKOro W3MEPEHHUS 3aKII0YaeTCsl B ONpEAeIeHHH Be-
n4auHEl &, BEICTYIAIONIEH B KAYECTBE TAIOHA PA3MEPHON BEINUHHEL.

Odu3nueckue TMOHATHS: TeMIlepaTypa — ; cuia cBeta — J; cuma Toka — |; Macca
— M; Bpemst — T; ABJISAIOTCS BTOPUYHBIME MOHATUSAMHE OT repBuaHbIX DIIIL.

13. Csoiicmea ¢uszuueckux genuuun mouku

VccnenoBanne MeEpHO-3aMKHYTOTO MPOCTPAHCTBA (PU3MUECKOro Tejia (TOYKH)
MOKAa3bIBAET, YTO MOJHOE ONMMCAaHHE KaK €MHUYHOTO MEPHO-3aMKHYTOTO IMPOCTPaH-
CTBA TOYKH, TaK U 06’I>GKT8., Haxoslerocss BHYTpU €AMHUYIHOI'O MEPHO-3aMKHYTOI'O

NPOCTPAHCTBA 3TOW TOYKH, BO3MOXKHO TIpH Hcrojb3oBaHuu Beex DIII: mmmHbl — L ;

KoaugectBa — N ; 4acTOTHI (Touku cOOpKH) — T umomenta— M .

PeanpHoe (usnveckoe MpoCTPaHCTBO 3aKIOYAET B ce0si MHOXKECTBO TEJ, Ka-
JI0€ M3 KOTOPhIX 00pa3yer HOBOe MHOKeCTBO. O003HAYUM 3TO MHOXKECTBO OykBOil R
(ot ¢p. reel - neiicTBUTENLHBIN, peaIbHbINH).

Paccmorpum npocroe MHOkecTBO R, KOTOpOE 3akitodaer B ce0st OTHO MEPHO—
3aMKHYTOE IIPOCTPaHCTBO, KOTOpoe 0603HaunM Kak 0.

Torna muOxecTBO O MpUHAANIEKUT MHOXKECTBY R.

0 €eR,

KOTOpOE€ MOXeET OBITh OMHCAaHO C MOMOIIBI0 MaTpHIbl, coxepxkarieit OIIB mHOXKe-
crBa O: mmuesl — Lo , konmuuectBa — N , 9acToTs (Touku c60pku) — To U MOMEH-

Ta— Mo. IIpuuém, kaxxnas u3z OIIB He HaXOOUTCSI B NPOCTPAHCTBE APYrUX BEJIU-
YHH, TO €CTh HE SBIISIETCS €I'0 aHAJIOTOM.

Ceoiicmeo 1.

JIro0ast BemM4uMHA OAHO3HAYHO OTPE/IENET 00JIACTh CBOETO CYIIECTBOBAHMSA, KO-
TOpast HE COBMAJAET C O0MACTAMU APYTUX BENUYHH.

Ceoiicmeo 2.

I'pannma cymecTBOBaHMS BEIWYMHBI OZHO3HAYHO OMpezAeieHa (OrpaHdyueHa)
TPaHMIAMH IPYTHX BEITHYHH.

Ceoiicmeo 3.

JIro0ast BeMuIMHA OTHO3HAYHO OIpE/IeNIeHa Yepe3 APYrue BETUIHHBI.

Csoiicmeo 4.
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JAunamuyeckass TpancmyTanusi. CBOWCTBO BEIMYUH MYTUPOBATh, MHAYE TPU-
HUMAaTh CBOMCTBAa APYTUX BEIUUYUH. JuHaMuueckas mpancmymayus 0OHOU uiu
yacmu 6enUYUH CO21acHO ceolicmea 1 negosmodcna.

OnuiieM MepHO-3aMKHYTO€ TOTOJIOTHYECKOE MPOCTPAHCTBO TOUKU B BUJE MaT-
PpHIIBI

oo Mo (13.1)
To No

Toraa, 4TOOBI HEMPOTHUBOPEUMBO ONKCATh MEPHO-3aMKHYTOE TpocTpaHcTBo O,
HEOOXOJIUMO COCTaBUTh CUCTEMY MATPHUHBIX YPAaBHCHHI, B KOTOPBHIX KaXIbIA dJIe-
MEHT MaTpPHIIBI MOXKET OBITh ONMPEICNIEH Uepe3 TPH AP YIHX.

CocraBuM 3Ty CUCTEMY TaKUM 00pa3oM, 4TOOBI BHITOJHHUTE yCIOBUsA 1, 2 U 3:

E@ {M(O) N@f@}

N() H( E( M
ocNo {TokoMo} (13.2)

Mo {N oTo L(O)}
To {LoMoNo}
I[ToHsATHE MEPHOCTH NPOCTPAHCTBA CTPOMIOCH Ha TPEATIONOKEHHH O TOM, YTO

CYLLECTBYET HEKasl TOUKA, HA30BEM €€ «CUHIYJSIPHON», U3 KOTOPOH MOYKHO IIPOBECTH
TPH JTy4a C IPOU3BOIBHBIMH YaCTOTAMH @y, Wy, @, , KOTOPBIE OYAYT CYIIECTBOBATE B

TpEX He3aBUCHMBIX 00JacTsAX. B pesynbrare HX B3anMOACHCTBUA MOSBISETCS «TOYKA
cOopkm» 3THX obacreii (puc. 7).

Te xe ycnoBust 6butn chopmynupoBanbl B orHomennu OIIB. TIpenmonoxum,
yro OIIB TOXIECTBEHHBI 00JIACTSM MEPHOCTH M TOUKE COOPKU M CUHTYJISIPHOM TOY-
Ke.

OmnpenenuMm Qusnyeckoe MOHATHE JIA KaKAOW BEIUYMHBI Yepe3 UX «HapTHE-
POB», @ UMEHHO:

— komuectso (06bexT) No uepes {ToLoMo} (puc. 8).

D10 Knaccnyecknii MasTHUK No (CHHIyIspHas TOUKa), OJBELICHHBIH B TOUKE
c6opku To Ha HATH JUIMHON Lo, COBEPIIAKONIMA KONEOAHMs C IICYOM (aMIUIATY-
JI0i4) Lo momenta Mo .

— 4acToTy (TOYKY COOpKH) To gepes {Lo Mo No}
Touka cOopku To coBepIIaeT KojaeOaHus C TIICYOM (aMIDIATYI0M) Lo MoMeH-

ta Mo u mmHOH Lo BOKpYr cHHTYIsIpHOH Toukd No , 00pa3ys MepHO-3aMKHYTOE
npoctpancTtBo (puc. 9).
{LoMoNg@} — aHanor «rmepBUYHOT0» MPOCTPAHCTBA;
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{ToLoM o} — aHanor «mnepBUYHOr0» BPEMEHH.
Bpemsi — oToOpaxenue npoctpancTBa @ Ha BHYTPEHHIOIO 4acToTy 1@ €amoro
npocTpaHcTBa S.
0
Bpems obo3nauaercs uepes iy .

JleBocTopoHHee Bpems 0 ompesensercs Kak oTHOMmeHue npoctpancTsa O K

JIEBOCTOPOHHEHN BHYTPEHHEN 4acToTe MPOCTPAHCTBA T @ .

-2
To

TpaBocToponHee Bpems {2 ompesieNseTcs Kak OTHOIIeHHE MpocTpancTsa O K

MIPaBOCTOPOHHEH BHYTPEHHEN 4acTOTE MPOCTPaHCTBA 10 .

-2
0 ==y
To
— moment tpancmyraimn Mo uepes {NoTo Lo} (puc. 10).
TpaHcMyTallMOHHBIH MOMEHT, «M3TUOAIONINIT» U «BHIBOPAUNBAIOLIHI» BHYTPEH-
Hee MepHO-3aMKHyToe npoctpancTBo O ¢ mmuHoOi Lo Mmexay Toukoir No (cuHry-
JSIpHAs TOYKA) M TOYKOH cOopku To BO BHEIIHEE, a BHEIIHEE BO BHYTPECHHEE, CO-

3/1aBast PU 3TOM «JIeBHAIOHHBIN» dddexT DIIB.
Henamusa — otkioHenne PIIB or npsAMONMHEMHOro MyTH NHOL IEHCTBHUEM

TPaHCMYTAIlHOHHOTO MOMeHTa M 0.

0-1
[pu stom kaxcmas OI1B, mpoxons depe3 Touky R™ ™, MeHsieT cBOIO pu3mye-
CKYIO CYIIIHOCTb.

14. Mamemamuueckoe onucanue @IIB mouku

dusnyeckuii 00bEKT — HyIbMEpHasl TOUKa HE UMEET PEIepHBIX TOYEK, Ha OCHOBE
KOTOPBIX MOXXHO OBLITO OBI IIOCTPOUTH KaKyIO-HUOYAb CHCTEMY KOOPAWHAT.

IMoaTomy, HaxonsCh BHYTPH HYJIEMEPHOW TOYKH MBI OyJeM MPENCTABISATE Mep-
HO-3aMKHYTO€ MIPOCTPAHCTBO U (U3NICCKHE BETMUYMHBI KaK OE3KOHETHO-0O0MbIIINIE.

- — 0
Lo=0 Mgp=0w

0el P2 10 (14.1)
T(o) =0 N@ =0

Haxomsice cHapyXu HYIbMEpHOH TOYKH MBI OyJeM NPEACTABISATH MEPHO-
3aMKHYTOE IIPOCTPAHCTBO KaK OECKOHEYHO-MaIylo, He 00JIaatoIiee pa3Mepamu.
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— — 0
Lo =0 Mo=0
Oeq.. . (14.2)
To=0 No=0
3Havyok B mokazatene crerneHu (0, o) mokaspIBaeT, e HaXoAUTCs HaOmoaa-
TeNb: BHYTPHU WIH CHAPYXKHU.

Boi6oool.

®du3rKa TOYKH ONMUCHIBAETCSL:

e (yHIaMEHTaIbHBIMU (DU3UUECKUMHU HOHITUSIMH: MPOTsDKEHHOCTH (L), Komu-
yectBO (N), wacrora (T) u moment (M) u;

e (yHIamMeHTanbHBIMU (pu3nyeckuMu BendnHaMu: HYJIb (0) 1 OECKOHEYHOCTh
(%2).

e CBolicTBa TOUKHU:

e Csoiicmeo 1. JIro0as BenuuMHa OHO3HAYHO OMpeAenseT 001acTb CBOEro Cy-
IIECTBOBAHUsI, KOTOPAasi HE COBMAAET C 00JIAaCTsIMU IPYTUX BEJUUUH.

e Csoiicmeo 2. I'paHuIa CYIIECTBOBAHMUS BEMMYMHBI OJHO3HAYHO ONpeleneHa
(orpanuyeHa) rpaHUIAMU JIPYTHX BEITUYHH.

e Csoiicmeo 3. Jliobast BenuuMHA OJHO3HAYHO OMNpeJielieHa yepe3 Ipyrue Benu-
YHHBI.

e Cgoiicmeo 4. J[lunammueckass TpaHncmyTauus. CBOWCTBO BEIWYMH MYTHPO-
BaTh, MHA4Ye NMPUHUMATh CBOWCTBA APYIHX BEIMYUH. Junamuyeckas mpawc-
Mymayus 0OHOU UIU HACU 8eAUHUN COTACHO C80licmea 1 Hego3MOMCHA.

Oo6wuii 6b1600:

HeobOxonumo co3anue crenualibHOi CTPYKTYpHI (aKaJeMHUYeCKOro MHCTHUTYTA,
11200paToOpHM), OJHOM M3 3a/1a4 KOTOPOIO SIBJISETCS KOOPIUHAIMS WCCIIEIOBAHUI B
9TOH 00JIaCTH 3HAHHIA.

[punoxenue 1. Tepmunonozusa

Axcuoma mouku — popmupyet de3pazmepubie nousitus — OIII u PIIB B ma-
TEMaTUKe U B PU3MKe:

1. cpeny cymiecTBOBaHHMS CYIIEro BHYTPH HEE;

2. BHENIHIOO () 1 BHYTpeHHIOI0 (0) TpaHHIBI Cpelibl CYIIECTBOBAHUS CYIIETO;

3. TpaHCMyTallMOHHBIH MpoLEecC Mepexoia CYIIEro M3 «IeHCTBHTEIBHOIO» B
«MHHMOE» U 00paTHO.

Bpema — orobpaxenue npoctpancTBa O Ha BHYTPEHHIOIO YaCTOTY To camoro
mpoctpadcTBa O.

Mamepus — 310 GopMa MPOCTPAHCTBA.

Pa3zoden (noopazden) nayku — 310 cucTeMa (Teopws) 3HAHUNA 00 00BEKTE HMccie-
JIOBaHUs, cpera («MaTepHalIbHBII» W «HEMaTepHalbHBI» MHPBI) CYIIECTBOBAHHS
KOTOPOroO OMHCaHa «MaTepHAIbHBIMIY U «HeMaTepuanbHbiMiy DI u OIIB, orpa-
HUYEHHON «CHCTEMOH KOOpJHMHAT» ¢ HAOOPOM €AMHHIl H3MEPEHHS, KOTOpasi BHIIOJ-
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HAET (QYHKIUIO «TPAHCMYTAIMKI» («IIEpEXoa») M3 OTHOIO «MHpa» B APYroi Io
(hopMaIn30BaHHOMY aJITOPUTMY.

Cpeoda — 3T0 COBOKYNMHOCTh (PyHIaMEHTAIBHBIX IPUPOIHBIX TIOHATHH, KOTOPHIE
HEBO3MO)KHO U3MEPUTh WJIA BBIYHCIIUTH MEPUTEIEHBIMA HHCTPYMEHTAMH, a TAKKe C
TIOMOIIIBI0 KOTOPBIX HEBO3MOXKHO YTO-JINOO M3MEPHTh, HO KOTOpBIE SIBIISIOTCS Cpe-
JIOW CYIIECTBOBAHUS U3MEPSIEMBIX M BBIYHCIIIEMBIX (DYHIAMCHTAIBHBIX MPHUPOTHBIX
BEJIMYUH.

Dynoamenmanvuvlie npupoonsvie nouamusn (@IIIl) — noHITUSA, KOTOpPHIE He-
BO3MOXKHO M3MEPUTHh WM BBIYMCIHTH MEPUTEIBHBIMH WHCTPYMEHTaMH, a TaKXe C
MIOMOIIBI0 KOTOPBIX HEBO3MOXKHO UTO-JIMOO M3MEPHTh, HO KOTOpBIE SIBISIOTCS Cpe-
JIOM CYIECTBOBAHMS U3MEPSIEMBIX U BBIYHCISIEMBIX (YHAaMEHTAIBHBIX TPUPOIHBIX
BEJIMYUH.

Dynoamenmanvuvle npupoonsie eenuuunvt (OIIB) — NOHITHS, KOTOPHIE MOTYT
OBITh M3MEPEHBI WM BBIYKCIEHBI B Cpe/ie PYHIaMEHTaIbHBIX IPUPOJHBIX MTOHSTHH.

Touxa — BHeNIHAs rpaHuna A.

Hynb — BHYTpeHHAs rpanuma A.

Cpeoa cymiecTBOBaHUS

(obmacth npumeHeHus) A.

AKcuoma Akcruoma

MartepuanbHbii MUp

Puc. 1. Akcuoma TouKH Puc. 2. Crpykrypa dunocodpun

y

Puc. 3. lunamuueckast penepHast Puc. 4. Pazséprra IPCK
cHCTeMa KOOpAWHAT
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MHuMas NNockocTb

Puc. 8. KonnuectBo (Ki1accuueckuii MasiTHHK)

s

M

N

Puc. 9. Yacrora (Touka cOOpKH) Puc. 10. MomeHT TpaHCMyTanumu
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10

11
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IT'PABUTALIIUSA U YCKOPEHHUE
© Kenoukun A.T.l, 2014

I'paBuTarms kak OCHOBoIONAraromiee (u3HUYecKoe sBiICHHE OOBEKTHBHOM pe-
alpHOCTH B CTaTHKe  ompenensercs  (YHIAMEHTAIbHOW  MOCTOSHHOM
G = 665+(7:3.097777) = 667.25968492890x10° Hwm%/xr’, rtme 665 = (66+67)x5;
309 = 310-1; 7777=7776+1 = 1944x4 = 216x36 [1].

CHCTEeMHO-KOMIUIEKCHBIH TTOIX0/] TpearnoaaraeT pacCMOTPEHHE TUHAMHKH OT-
HOIIICHUH B MPOIECcCe TeHe3MCa CUCTEMBI MOJEBBIX CTPYKTYP U QYHKIMH, YCTOWYH-
BBIX B MIPOCTPAHCTBE U BpeMeHH. TakuMm 00pa3oM, HHBapHUAHTHbIE MOJIEBBIC 00pa3o-
BaHHUS U, COOTBETCTBEHHO, (DyHIaMEHTAJIbHBIC SBICHUS U UX CBOMCTBA JOJKHBI OBITH
MpeNCTaBICHB HEPAPXUIECKUM PSIOM MHOTOYPOBHEBOM CHCTEMBbI OTHOMICHHH. Tak,
HarpuMmep, IJIaBHOE YUCIO Kod(QuUIMeHTa TpaBUTALIMK ONPEAENSETCS U3 OTHOIIE-
Hui: 21:3=7; 201:3=67; 2001:3 = 667. CooTBeTcTBEHHO, KO3(DDUIMEHTHI YCKOPEHU I
TakK XK€ UMCIOT MHOFprOBHCBbIﬁ pAaA.

B xome Hammx WCCIETOBAaHUI M IKCIIEPHMEHTOB CO CBOOOIHBIM KoJeOaHHEM
MasITHHKa Ha TIOBEPXHOCTH 3e€MJIH OBLTO YCTAHOBIICHO, YTO aMILIMTYIa KOIeOaHui u
YCKOpEHHE CTPEMATCS K SKCTPEMAIbHOMY 3HAUCHHIO, PaBHOMY ( = 27 M/C’, HO He
JOCTHTAIOT €To, a NMeproj KojaeOaHui K YUCIy, paBHOMY € — OCHOBaHHUIO HAaTypab-
Horo jorapupma t=2.7182818284590459 c, HO He MOCTHraeT JKCTpEeMyma, T.e.
HaxXOJATCS B IPaHULaX ONTUMAJbHBIX 3HaYeHHH. PaHee, Ui onpenenenus temnepa-
Typbl MupoBoro npocrpanctea T = 2 °K, aBTopoM JaHHO# paboThl ObUTH MIPUMEHeE-
HBI TaK )K€ JBE MUPOBBIC KOHCTAHTHI — TPAHCIICHACHTHBIC YUCia 7 U € [2].

1. Koa¢punmuentsl MupoBoro npocTpaHcTBa

Cremyer HallOMHHTb, YTO ABTOPOM ObLTa IpeyIoKeHa (Gusndeckas Moaess Mu-
POBOTO NPOCTPAHCTBA, 3aIIOIHEHHOTO B ONpPEIEIICHHOM IOpsAKE, B COOTBETCTBUU C
Teopuel Kyda, MUKpOYACTUI[AMU C PU3HAKAMH OECCTPYKTYPHOH MaccChl ABYX THIIOB
¥ 00MaAIOINX Pa3sHBIMH CBOficTBaME: a) KepH M = 1.1x10°* xr; 6) xopmyckyna
0.9x10™> kr [3].

Ipu 5TOM TIOTHOCTS MupoBoro mpoctpanctsa p = 2x10™%" Mr/m®, a temmepa-
typa T=2°K — 370 sHeprus myabCUpyOIUX Teid. [lyiabcanus — 3TO MepBUYHAS
¢dopma mBmxeHus. TemmepaTypa ompernemnseTrcs MPOU3BEACHHEM KOI((QHUIIICHTOB
JUCKPETHO-TOYEYHBIX OTHOLIEHUH Ui OBYX THIIOB IEPBHYHBIX MHKPOUYACTHIL.
T= Y1XY2 = 2 °K.

_ 8ex 887
6006033795854604

N =1.00098885505967,

! JKenonxun Anexcandp Tumogeesuy. KaniHUHIPaICKOE PETHOHATEHOE HAYIHOE OBIIECTBO.
236000, r. Kanuauarpa, np-t Mupa 9/11, (4012) 93-58-39. Email: sistemazh@mail.ru
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_246.00262033488
4

x37 =1.998024243617355.

N

MHUKpOYaCTHIBI IMEIOT Pa3HYI0 Maccy, HO OMHAKOBBIH MHUHHMaJbHBIH 00bEM,
T.K. KOPIYCKy/a MMeeT BHyTpeHHIo monocth Q = 0.2 ex, T.e. 0.9 — obbeM Gec-
CTPYKTYpHOH  MacChl IUIIOC 00bEeM HE  HMEIOIIUI  NpPU3HAKK  MAaccChl
Q=0.9+0.2 = 1.1 ex’. Kcrarn, MIPOM3BEICHUE 00BEMOB MYTBCHPYIONIUX T H 00h-
eMa paBHOTo 256 e1® onpeJieNseT CTaHAaPT TeMIIEPATYPhI YEIOBEKA.

T°=1.1x1.1x256 = 309.76 °K = 36.6 °C.

MupoBO€e POCTPAHCTBO SIBJISETCS HE TOJNBKO CPEAOH OOWMTaHMS CTAlMOHAPHOM
BcenenHoii, HO u ee He3bI0NIEMBIM (pyHIaMEHTOM.

2. Tpancdopmanusi kodgpuinmentos Bo Beenennoi

MHoroypoBHEBBIi Nporiecc npeodpa3oBaHuii Bo BeeneHHoi naer nmosramnHo: ar-
perupoBanue, UHTErpanus, MolyCcuHTe3. JJMCKpeTHO-TOUeUHbIE OTHOLIEHU B Mupo-
BOM MpocTpaHcTBe BO BceneHHOW TpaHCHOPMHUPYIOTCS B JIMHEIHBIC, IUIAHAPHBIE,
HerlaHapHble. Tak, Ha TepBOM YpOBHE y;X8; Ha BTOPOM &y1X6 M Ha TpPEThbeM
48y,x137 = 0.0006582502710815158, rue, 8 — KomuuecTBO BEpIIUH Ky0da; 6 — KO-
4ecTBO rpaHeil kyba u unciio 137 — BeiM4yrHa B3aMMOJICHCTBUS, KOTOpasl POSIBIISET-
ci B MHKpPO- MAaKpOCKONHMYECKMX SIBJCHMSAX W  mpoueccax. M Tak,
y = 48yx137 = 0.0006582502710815158x10° Hwm?/xr?,

Jlpyrast cocTaBismolIas I'PaBUTALMOHHBIX OTHOLICHUH ONpENesieTCss MOLYJIEM
999 (37x27), pacnpemeleHHBIM B YHCIOBOM psimy Buma a = 21600262033488/4;
y2 = 37a = 199802424634727. Tlocne cOOTBETCTBYIONICH KOPPEKTHPOBKU MO MUHH-
Mu3aimu y, = 1.998024243617355. Tpanchopmanus kodpdunuenta Bo Beenennou
peanusyercs Tak JK€ CTYNEHYaTo IO YPOBHAM: 1,X77;  TTyx77; y** =
= 77%,x1310029901842164107 = 0.0015189885457x10°°  Hm?/xr’. Dusuueckuit
cMbict uncia 131 orpaxaercs uepe3 otHouieHue (G/16)x.

3. Tpancdopmanusi B Merarajiakruke

MeraranakTuka — 3TO MHUp 3B€3] W IUIaHET, 00JacTh OTHOIIEHHH HAMBBICIINX
(hopM opraHM3aIMN MaTEPUH, UX ONTUMHU3AINH U TAPMOHHU3AIINH.

s mepBOro THWma OTHOUIEHWM HAa HUXKHEM — JIMHEHHOM YpPOBHE WHTETpalys
MOAYJIEH JBYX NOJCUCTEM:
1) 0.74+0,0006282502710815158 = G, = 0,7406282502710815158x10"° Hm?/kr?.
2) KosddurmeHT BToporo — miaHapHOro ypoBHs paBeH G, = G;/11

G, = 67.33256820646135%10 7 Hm?/kr.
3) Ha tpersem — HeIUTaHAPHOM YPOBHE

Gs = G4/11 = 667.259684928902241x10°° Hm?/kr?.
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J1J1s1 BTOPOTO THITA OTHOLIEHHUH CYIIECTBYET /IBa YPOBHSI:

1) G;" = 0.74+0,00155189885457 = 0.74155189885457;

2) G,” = 67.3+0.741551 ... = 68.04155189885457.

IIpemen  orHomenwit  ll-ro  ypoBHsS  ompenensieTcss — NpOW3BEICHHEM
8exm = 68.3178737813.

CraHgapT HOpPMaJIFHOTO YCKOpPEHHUS Ul BCEX IUIaHeT MeraranakTUKH, UMero-
IHX pasymMHYI0 OeIKOBYIO JKU3HB, oTpeaensieTcs OTHOIICHHEM
G3:G, = 667.25968492890:68.04155189885457 = 9.80665 m/c’. Takum oOpazom,
Hallla TJIaHeTa 3eMiIs SBJISIETCSI STaJIOHOM ISl OPTaHW3alMy OEIKOBBIX OPM KHU3HU
B MeraranakTuke.

4. JKCTPEMYM M ONITHMYM HOPMAJILHOTO YCKOPEHHUS

HccnemoBaHuss Ha OKCTPEMYM  ONPEICTAIN 3HAUYEHHE [0 MAaKCHMYMY:
Omax = 7 = 9.86960440 M/c? 1 110 MEHEMYMY: Qmin = (3X667/64)% = 9.775393 m/c”.

I'paHunp! oNTUMaNBbHBIX 3HAYEHUH HOPMaJbHOIO YCKOPEHHUs Ha IOJIOCaxX IUIa-
Hetbl (= 9.8303 m/c? = [(668870x3):64]%. Ha skBaTope — HWKHSS TPaHHLA OITH-
MAJIbHOTO 3HAYEHHs HOPMAIbHOrO yekopenns ( = 9.7830 m/c” = (3G/64)°. Craumap-
HO-CpEIHEB3BEIIAaHHOE ONTUMAJbHOE 3HA4YeHHE Ha IUpoTax 54°  paBHO
q = 9.80665 m/c? = G/G, .

Crenyer oOpaTUTh BHUMaHHE Ha CBSI3b NPELIECCHOHHOrO 1MKiIa T = 25920 ner =
=2160%12 u onHo¥ nBenaauaToit mukia 2160 ner (9kBuBasieHT Kyoy 216) ¢ koad-
durmenTom G,". Pactpenennm 3eMeHTH «Ky0a» - [HKIA B P — SKBUBANICHT JTH-
HeliHoM ckopoctu: a = 29.7954 0511 0 398, Gun3koi K CKOPOCTH Hallel IUIaHEThI
V =29.76 xm/c. Jlanee, npoBojum npeoOpa3oBaHusl He TPEOYIOIHE TOSCHEHHUH.

200:a = y; = 67 12 444 393 99 15 96;
(y1x3.003):e = 0.74155189885457+67.3 = G, .

5. buosnoruzanus ¢gu3nyecKoii NOCTOIHHON

Kommo3uiwst pusnueckux moneil U u3nydeHuid B OHONOMYECKUX OpraHu3Max
HE3HAYUTEIHHO OTIMYAETCS 10 CBOMM IapaMeTpaM OT OOBEKTOB HE KMBOW IIPUPO-
1pl. bruonorusaumst GpuU3HMIecKoil OCHOBBI NMPOSIBIISIETCS B W3MEHEHUH NOpsAAKA U Xa-
pakrepa paclpeneleHuid B CHTHAJIBHO-KOIOBOM KOMIIOHEHTBI KOMITO3ULUU MOJIEN U
M3ITy4eHNH OpraHu3Ma, B COOTBETCTBUH C JUHAMHKOM IPOIIECCOB, TPONCXOJSIINX Ha
Oonodu3uIecKoM U OMOXUMHYECKOM YPOBHSX. Tak, cTaHAapTHBINA KO3 UITHEHT Tpa-
BHTALUH Y )KUBBIX OPTAaHU3MOB OTJIIMYAETCS OT (PU3NIECKON TTOCTOSHHOM IpaBUTAIIN
G, Grmaromapsi HENPEPHIBHOMY JBIKECHHIO AUCKPETHBIX MHKPOYACTHI] H PACTBOPOB B
onoopranmme.  Gg,o = 665+(200:89)=667.247191011235955x 107 Hv?/xr?,  rme
200:89 — ectp ymBOeHHBINM psin mocinenoBaTensHOCTH PuboHawun. Paspsika wmm
pPacXoXXJEHHE IIEMEHTOB psifia ONpENENseTcs KOINIECTBOM JICBSITOK, PacIlOI0KEH-
HBIX CHMMETPHUYHO OTHOCHTENIFHO IIeHTpooOpasyromero yrcia §9: 1:89; 1:9899 umn
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1:998999 u 1.1. B «cxxarom» Buzne (1:89) HenpepbIBHBIIN psifi COCTOUT M3 22-X 3HAY-
HBIX MonyInei [4].

OcobenHocTbi0 Ggyo OOBACHAETCS HAIMYMEM Y PAaCTEHHH IOCIIENO0BATEIHHOCTH
®dubonayum, oOHapykeHHO! Ha pyoexe 18—19 BekoB.

C Tex mop oOHapyXXeHO, YTO paclpe/ieJIeHNe JINCTHEB Ha PACTEHHSX BETBEH, ce-
MSsIH, JIETIECTKOB Ha I[BETKAX U T.I. IPOUCXOINT B COOTBETCTBHUH C TIOCIEOBATEIBHO-
cTbto psina Oudonauyn. CoBpeMEeHHON HayKe M3BECTHO, YTO BETBU PACTEHHH KaK U
JIUCThSI pacTyT HE OJHA HaJ JAPYroH, a nmo crupanu dGudonauyn. Ilo xoxy pocra me-
HSIETCSl pa3Mep pacTeHus], HO TPOMOPLIMU MEX/1y BBICOTON M JUTMHOM €ro BETBeH co-
xpanstorcs. Tak, eXXeroqHoe pacrpesielieHne BeTBel y AepeBbEB COOTBETCTBYET I1O-
crenoBarennibHOCTH DUOOHAYYM YIS Ka)KIOrO TOCIENyIONIero rofa. Y Ipyrux pac-
TEHUH, HAPUMED, y THICSIUETMCTHUKA MTapMHUKa pa3/IBOCHHE CTBOJIA M BETBEW Mpou -
XOJUT B mocienoBatenbHocTh: 1; 2; 3; 5; 8; 13, a mosiBieHHe JTUCTHEB, MPU ATOM,
COOTBETCTBYET pany: 1; 1;2; 3;5; 8; 13 en.

Hamn MPOBEACHHBIC UCCIIE€AOBaHUA APCBOBUIHBIX paCTCHI/Iﬁ B CpCIAHUX HINPO-
Tax, B MECTax, HC OTHOCAIIUXCA K NAaTOICHHBIM 30HaM, HO UMCIOIIIUM JI€PEBbA, IO/~
BEp)KEHHbIE aHOMAaJBbHOMY TPOIU3MY B SIPKO BBIP@XKEHHBIX (popMax M JUXOTOMHUHU

[5].

6. JIoKkaJbHO-TOYEYHbIE AHOMATHH

B xone wuccnenoBanuii ObLIO OOHAPYXKEHO MPOSIBIICHUE TPABUTALUOHHOTO 3(-
¢exra ITayms [lmuara — nokanbHO-TOUCYHAsE AeOpPMAIUs CTALIMOHAPHOTO IPABUTA-
LMOHHOT'O TIOJIsI BOXOHOCHBIMH [OTOKAMH M BEPTHUKAIBHBIMH CTPYSIMH IPYHTOBBIX
BoA. /IMHaMKKa APEHAKHBIX BOI YCHIMBAET (aKTOp JIOKAJBHOTO TSATOTCHUS B MHUK-
posore. Yto, B CBOIO OYepelb, IPUBOAUT K AehOPMAIMH MarHUTHOTO U DJICKTPHYC-
CKHX TOJeH, BO30OYXKICHHUIO JJIEKTPOMATHHUTHOIO MOJS M W3MEHCHHIO OTHOIICHUMH
MopsiJiKa B CTPYKTYpe clIaObIX U CBEpXCIa0bIX (JOHOBBIX M3IydeHUH, o0pa3ys Iie-
JIOCTHYIO KOMITO3HIMIO JIOKAJBHO TOYEYHOTrO Ieo(pH3UYecKOro (hakropa BO3ICH-
CTBHSL.

ITpu 3TOM, 3aMepBI OT MOBEPXHOCTH 3€MIIH B CAHTHMETPAX 0 MHKOBBIX BBHICOT
AHOMAJIBHBIX Pa3[IBOCHHHN, M3rHOOB U AeOpManuii pocTa MOPaKCHHBIX CTBOJIOB U
BeTBell mo3Bommin obpaszoBath psin Bbicor hj=00; 30; 50; 80; 120; 150; 180;
220 cm. Jlenenue psiia MOCIEIOBATEIHHOCTH PACIPEIEICHNsT BBICOT HA JCIUTENb
CTalMOHAPHOTO KOd((UIMECHTA TPAaBHTALMK MPHBEIO K MOSBICHHUIO aJIrOPHTMA,
OMPE/IENAOIEr0 IPAHAIbl ONTUMAIBHBIX MaX-Mmin YCKOPEHHH B aHOMAbHBIX JIO-
KaJIbHO-TOYCYHBIX 30HAX.

9.84839 1771 9.78110
b C

0;; =305081215182230:3.097777 =

rae a — MaKCUMaJIbHOC 3HAYCHUC YCKOPCHHS B I'paHHUIAX OINTUMYMa M/CGKZ, oTpa-
Karomiee 1nmocjaicaoBaTCibHOCTD CDI/I6OHa‘I‘II/I; ¢ — MUHUMAJIbHOC 3HAYCHUEC YCKOPCHUS
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B IPAaHAIAX ONTHMyMa M/c’; b — KOJl CHMMETPHH CPEIHEB3BEIICHHOTO ONTHMAIBHO-
T'0 3HAYEHUSI — CTAaHAAPT JUIA JIOKATEHO TOYCUHBIX 30H: (; = 9.814745 M/,

DKCTPEMYM 110 MakcuMyMmy pasen: ¢ = 800:81 = 9.87654320 m/c? — psix oTHO-
LIeHUH 00paTHOTO MOPSIKA.

DKCTPEMYM TI0 MHHAMYMY paBeH: 0 = [(666x3):64]* = 9.74610 m/c’.

Cremyer 3aMeTHTh, YTO IKCTPEMAJIbHbIE 3HAUCHUS 10 MAKCUMYMY HE TPHUBSI3bI-
BatoTCs K omsipHbIM (90°) KOOpAMHATAM ILIAHETHL.

7. chopem/le B reonaToreHHbIX 30HaX

Ha oOImIMpHBIX TEPPUTOPHAX TEOMATOreHHBIX 30H MOBEPXHOCTH IUIAHETHI, BbI-
3BaHHBIX CTPYKTYPHBIMH aHOMAIHSIMH 3€MHON KOPBI, HEOHOPOJAHOCTh TOPHBIX MO~
pOI, HATHYHEM KapCTOBBIX MYCTOT, MMAPOJANHAMHUKON MOA3EMHBIX TEUCHHH, CKOTLIe-
HUSAMHU PpyA U UHTCHCHUBHBIMHU d)OHOBI)IMI/I H3JIy4CHUSIMU HMEIOT GOHCC 3aMCTHBIC
N3MCHCHUS YCKOPCHMUS.

SKCTpeMaJ'IBHOC 3HA4YCHHUEC YCKOPECHHS B aHOMAJIbHBIX IMATOI'CHHBIX 30HAaX PaBHO!
q = (9V5/64)° = 9.8876953125 Mm/c’. A dKCTpeMalbHOE 3HAYCHHE T10 MHUHUMYMY PaB-
HO: = [(666%3):64]° = 9.716859 m/c’. I'paHuIa Max-min yCKOPEHHH ONTHMAIbHBIX
3HAYEHHH PaBHBI COOTBETCTBEHHO: O = 9.8640 m/c® m gz = 9.77920 m/c’. Cpenme-
B3BEIICHHOE ONTHMAILHOE 3HAYCHHE B TATOrCHHBIX 30HaX paBHO 9.8216 M/c’.

HeoOxomumo  o0patuTh  BHMMaHHME Ha  CBS3b  30JIOTOTO  CEUYCHUS
@ = 14+V5/2 = 1.618033988749894 ¢ yckopeHueM u rpasurtaiueil. CoBpeMeHHON
HAayKOM YCTaHOBJIEHA CBS3b MEXKIY IOCIeROBaTeIbHOCThI0 DUOOHAYYH, 30JI0THIM
CeYeHHeM M OCHOBAaHHMEM HaTypaibHOro jorapudma. Mpl ke yCcTaHAaBIUBAaeM CBS3b
MHPOBBIX KOHCTAHT ¢ (pyHIaMeHTanbHBIMH (usmyeckuMmu sBieHusMH. Tak, 1/16
yacth ko3¢ ¢unrenta rpaButanui G paBHA XOPOIIO M3BECTHOMY (PM3MKaM YHCITY
~417. OtHowienne 1/417 paetr KONMYECTBEHHOE BBIPAYKEHHE CUIIBI, C KOTOPOU B3au-
MOOTTAJIKMBAIOTCS HJIEMEHTAPHBIC YAaCTUIIBL, B TOM YHCIIE M 3JIEKTPOHbL. B xauectBe
IpUMepa pacCMOTPUM (PHU3NYECKYIO CBSA3b IKCTPEMAJIBHOTO YCKOpEHHs U uucna .

[pomssenenne ®x417 =G, — maer kosddurment rpasuramun 11-T0 ypOBHS.
[IpuMeHUTENPHO TaHHOMY CITY4Yaro

G, =Dx417.07309092268 = 67.48384369058729;

Onax = G: G, = 667.2596849289022:67.48384369058729 = 9.8876953125 m/c”.

3HaueHUs YCKOPEHHH Ui HOPMAaJbHBIX U aHOMAJBHBIX COCTOSIHHII Ha IOBEpPX-
HOCTH 3€MIIH CBEIH B CTYNEHUYATYIO Tabmmiry-mMatpuiry Ne 1.

8. Koodbduumentnl B CojtHEeUHOI cucTeMe

KosdduumenTsl rpaBuTaniy U YCKOPEHUH MpeIoNpenessioT HapaMeTphbl U Xa-
paKkTep B3aUMOJECHCTBHUI 3JIEMEHTOB CHUCTEMBI OTHOLUEHUH TaK X€ B MaKpOMHPE,
HanpuMep, B ConHeyHO-TUIaHeTapHO! cucTeMe. MHTepecHO, 9To YCKOpEeHHe Ha Io-
BepxHoct Conmuma B 27,76 pa3 Oonblne 3HAYEHHS HKCTPEMyMa CTAI[IOHAPHOTO
YCKOpeHHsi Ha 3emMie paBHOTO ( = 7r2, T. €. Ceomn. = 7°x27.76 = 273.980 m/c%. [Ipu
atoM, 273.98+0.02 = 274:2 = 137. OtHomenne 1/137 — ecTs Benu4MHa 3IIEKTpOMar-
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HHUTHOTO B3aUMOJICHCTBHUS, a yncno 137 sBisieTcss aHTHIOAOM TOHKUX (DH3UYECKUX
cTpykTyp. Hncno 27.76 ecTh Mpou3BeNeHUE JBYX YHCEN, CBSI3AHHBIX C )KU3HEHHBIM
muksiom Comnana: 216:2 = 108 u 25,7 — konmuuecTBO opOuTanbHEIX 000poToB CorHIa
3a BEChb MEPHUOJ HOPMAIBHOH CBETUMOCTH OTHOCHUTENBHO IeHTpa [anakTuKH:
a = 108x25.70520 = 2776. 216 MiH. JIeT — 3TO CpPEIHEB3BEIICHHOE 3HAUYCHHE OpOH-
TajgbHOro Bpemenu ComHua.

Ta6muma-marpura Ne 1

[ I 1T
AHomanuu
Hopma
JlokanbHO-TOUYEUHBIC [TaToreHHBIH 30HBI
o[ M/C2 02 M/C2 03 M/02
9.8696044 <
: [ 9.8303 9,87654320 %g 2
=y 9.80665 9.84839 9.8876953 & =
=
S| ¢ 9.7830 9.814745 9.8640 =
. s 9.775393 9.781100 9.8216 =
Z > E
g 2 9.74610 9.77920 5
O I
& g 9.716859

Y aBoerHoe yncio 2776%2 = 5.552 mupa. AeT — 3TO He MOJTHBINA LUK HOPMaJlb-
Hoit ceeTMocti Connria. A orHomenne G:243.5432=273.98 m/c?. Uncno 243 paBHO
1/3 xoadduipienTa TOHKONH (QU3MUIECKOU CTPYKTYphl 729. 3ameuaTenbHOE YHCIO
2.43 MITH. 3eMHBIX JIET 3KBHBAJICHTHO | mperieccuoHHoMy rofy. Llentpoobpasyroiee
YHCIIO 5 yKa3bIBaeT HA IPHHAUISKHOCTD K [IUKITY HOPManbHOH cBeTuMocTd ColHIa.
A uncno 432 — ectb ynaBoeHHbIH Ky0 216 miu 1/60 4acTh MpelieCCHOHHOrO IUKIIA
T =432%x60 = 25920 ner.

ObpatuM BHUMaHHE Ha Mo3urmio «c» B croibme III (maroreHnas 30Ha)
q=9.779 M/c>. Yrounennoe 3mauenme (= 9.778361447597053 wm/c’. M3Bnekaem
KBaJIpaTHBIA KOpeHb W YMHOXKaeM Ha 64. [lomyurmnm opOuraneHbIil ki 1/13 mpe-
neccun:  Tops. = 2001.303 787 2686 29, rme 2001:3=667; = 303+787+686 =
= 1778:2 = 888; 229 — >kBUBAJICHT JIMHEWHON CKOPOCTU KM/CEK.

Tops.x13 =26016.949 23 44 9 217 — npeneccuoHHbIH UK. M3BiekaeM KBaj-
paTHpIi KOpeHb W YMHOXaeM Ha YCKOpeHHe Ha mnoBepxHoctH CoiHIa
q =237.98 = 4419234487297435 = 4. Koapdurment G:4 = 15098980 kM. Brraura-
eM D ConHuma m monydaeM cpenHee 3HayeHHe paccrosHus 3emud oT ConHia
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L = 149597900 kM. AHAJIOTHYHBIM METOJIOM TIOJTy94aeM PAcCTOSHHE: a) B IIEPETeIINH:
148491980 — D Comnma = 147100000 kMm; 6) B adenmmu: 153491980 — D Conn-
na = 152100000 xm.

9. AHTHTIOABI yCKOpEHUS

Bo BTOpoM cronbiie Tabmunbi-MaTpuibl Nel MO3HIHS «a» MPUBENCHO 3HAYCHHUE
9KCTPEMYM MaKCUMYMa JIIsl JIOKaJIbHO-TOYEeYHOH aHoManni. OHO Tpe/CTaBiIsIeT Co-
6oii orHomreHne odparHoro nopsaka: a = 800:81 = 9.87654320. B monyne orcyt-
cTBYeT 1, T. €. 3T0 psa ¢ HexocTaTouHOM enuHuLeil. CymMa 311eMeHTOB paBHa 44 en.
AHTHITOZIOM 3TOrO psifia ABJIAETCS MOMYJb MPSIMOTO TMOPSIIKA ¢ U30BITOYHON €ANHH-
neii: a = 100:81 = 123456790. Cymma anemeHTOB psifa paBHa 37 en. llap, Brmucan-
HBIA B TETpa’ap, umeer oobeM Q =37 e, a map, OMUCHIBAIONINN TETpadap, UMEET
00beM Q =37%x27 =999 en. AHTHNO] YCKOPEHHMSI WIH OTPHULIATEIbHOE YCKOPEHHE,
T. €. TOPMOXKEHHUSI B KOMIIO3HIIMU C PS/IOM TONOKHTEIBHOTO YCKOPEHUs 00pasyer
MOHOTOHHBIN enuHn4HbIN psij 111 111 111. Ipu Bo3BeneHuu ero B kBajapat, odpa-
3yercs MONHBIA sl LEHTpanbHON cuMMeTpun a = 12345678987654321. C atim
PAIOM MOXKHO TPOU3BOJMTH MHOTO(YHKIIMOHANIBHBIE MTpeoOpazoBanus. Yucno 81 —
ecThb yTpOeHHBIH Kyb 27 ex°. Pasmuoxenme momyns 99 naer HepaBeHcTBa 81>8.
[MpousBenenune umcen 81 u 11 pmaer memmrens 891; 1:0.891 = 112233445566...,
81x111=28991; 1:0.8991 = 111222333444555... C mOMOLIBI0 dTUX YHCEJ, UCIIOJIb-
3y KaK MHOXHTEJb I'PABUTALIMOHHON IMOCTOSHHON, MOXKHO IIOJTYYHUTh CpelHEe pac-
crosuue oT ColHIa A0 IJIaHET B IEPBOM NPHOIIKECHHH.

Tak, s Mepkypust L, = Gx81 =54.048+2.9 =579 mnH. kM; 11 BeHeps
L., =2Gx81 = 108.096+0.096 = 108.2 wmmH. kM; mma 3emmu L = 2.768Gx81 =
= 149600000 muH. km; aust [Tmyrona L = Gx891 = 5945.2838 mMiH. KM H T.1.

10. YckopeHnue u npeaest CKOPOCTH

MUHUMATBHBIN MPeen KOCMHUYECKOH CKOPOCTH paBeH 8 kM/cek. Brops kxocmu-
gecKkasi CKOpocTh paBHa 11 kM/c. MaKCHMaJbHBIA NpeaeNl CKOPOCTH KOCMHYECKHX
KopalOineil s moneToB B mpefenax [alakTHKU MpemomnperesieH IpaBUTAIMeH Kak
0aJyaHC IUIFOC-MHUHYC YCKOpeHwusl, paBHbiii 1/10 ckopoctu cBera. J{nst Toro 4toObI
IIPEO0JI0NIEBaTh MEK3BE3JHOE IPOCTPAHCTBO, HEOOXOANMO UMETh CKOPOCTh B 37 pa3
OoITbIIIe TIePBOM KOCMHIYECKON MK B 27 pa3 OoIbIe BTOPOH KOCMUYECKO# CKOPOCTH,
T. €. V =299 xm/c — MmakcumMyM. D10 97 CTyIEeHEeH C MAaroBbIM YHCIOM 3 KM/CEK, OT-
HOCHTENIFHO HAYaIlbHON TOYKM OTCYeTa — IMepBOi KocMmmdeckoi ckopoctu. Koaddu-
IIMEHT YCKOPEHMs MOJDKEH INPEBBIIIaTh YCKOpPEHHE Ha moBepxHocTH ConHIa mpu-
MepHO B 6 pa3 mau 174.982 pa3za ObITh OOJbIIIE CTAHAAPTHOTO YCKOPEHUS CTAIHO-
HapHOTO ITOJIS.

[Ipemen ckopocTH It KOCMHYECKUX KOpAaOJIeH OIMpeaenseTcss NpOon3BeaeHIEM
YCKOpEHHSI M  YJIBOGHHOM TMOCTOSIHHOW TpaBHTalMH. Y CKOPEHHE pPaBHO
q = (7°x5)+0.987654320 = 1715.98765432 m/c?, rme 7 — Momyns rpaBuTamuu I-ro
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ypoBHsi; 80:81 — oTHOIIEHHE 0OPATHOTO MOPSIIKA, aJeKBATHOE YCKOPEHHUIO SKCTPUM-
MaKCUMYM JIOKQJIbHO-TOYCYHOH aHOMAJIHH.

U tak, Vinax = (171598765432%x66725968492890)*2 = 299 km/c.

OmnpenenuM NOporoBoe 3HaYEHHE TTOJIEBOT0 B3aMMOJICHCTBHUS (BO3ACHCTBUS) ISt
YCTOHYMBOrO coctossust: o = (299 xm/c:17,19,21,23,25,27,29,31):2=66600 — Mmoxyb
TOHKO# (PH3HYECKO CTPYKTYpPBL 666 1.002003004005006... = 667334 =G .

AHANOTHYHO MOXXHO OIMPENEITUTh MpEeNeNl CPEAHEH MPOMOKUTEIBHOCTH KH3HU
jutst denoBeka. § = 1700+(1/107%) = 1700,98696 m/c?, manee mpomssexerne 2G u q
naer T =227 ner — MakCUMaJlbHBI OMOJIOTMYECKUI Ipeen cpenHeld MpOJOIDKH-
TENILHOCTU 4esioBeka. Moy TOHKOW ¢usndeckol cTpykTypsl paBeH 660 en. Ipo-
W3BECHHEe MOyl M psaga mnpsmoro mnopanka Buza 10203040506.. naer
G, =67.34x10 " Hm?/xr’.

YckopeHre MOXET TIPOSIBIISATh CBOM CBOWCTBA HE TOJIBKO KAK MHOXKHUTEIh TPABHU-
TallUOHHOU IIOCTOSIHHOW. B KauecTBe IpuMepa HCIONb3yEeM YCKOPEHHUE OINTUMYM-
MaKCHMYyM JUIS TATOTeHHBIX 30H ( = 9.864 M/c’ kak HHBAPHAHTHOTrO JEIHTENs Kyba
216 ex®. Cremyer 3ameruth, uTo umcio 9864 cocraBroe: a = 9000+864 (216x4). B
[EeJOM OHO sBIsieTcss mpousBeneHnem uumcna 137 u 1/3 kyba 216, T.e.
9864 = 137x72. Tlpoussenenue uncen 137 u (72+1) naer pacxoxnenue 10001. U
Tak, 216x137x73 =2160216 — ocHOBa NEPEMEHHOro psila C [IArOBHIM YHUCIOM
a=216x137/15=19728. A; =2160216+(19728x4) = 2239128. A1:9864 =
= 227x1 ron= 227 ner.

VIHBapHaHTHOCTh OTHOLICHWH IIO3BOJIAET MCIIONB30BAaTh TOT PAJ YHMCEN B JIIO-
Ooli cucreme KoopauHat. [y TOro yToOBl MOMYYUTH MPElelbHYI0 CKOPOCTh IS
KOCMHUYECKHX KopaOJel, MIaroBoe 4ucio yMHOXKUAM Ha 5. 4, = 2160216(19728%5) =
= 2258856. 4,:9864 = 229x1 km/c = lim max ckopocTu B ["anakTuke.

11. DHeprus u rpaBUTALUSA

[NoTeHiuaabpHas SHEPTUs CTAIIMOHAPHOI'O TPABUTAIIOHHOIO TIOJISI peain3yeTcs B
MpolLiecce YCKOPEHHs MaIAloIero Teja, 001a arolero Mpu3HakoM MacChl. DHEprus
HMITYJIbCa TIPU CBOOOHOM JIBU)KEHHUH DIIEMEHTAPHBIX YACTHUI[ TAK K€ CBSA3aHA C rpa-
BUTALMOHHBIM I0JIeM. Ero 3KBHBAJCHTOM IMPH JMHEHHOM IBXXCHHH JIOOOr0 THIIA
SIBIISIETCS. MHEPLIUOHHOE TI0JIC, BEKTOP KOTOPOrO HAIMPABJICH MO MPSMBIM YIJIOM OT-
HOCHTENBHO BEKTOpa JIMHEHHOr0 JBIKEHUS Tena. HampaBiieHHOCTh BEKTOpa 3aBHCUT
OT IUTIOC-MUHYC YCKOpeHHs. VHEepIHOHHOE MoJie MPEMsSTCTBYET M3MEHEHHIO KOTHYe-
CTBA JIBIDKCHUSI M M3MCHEHUIO HATPABIICHUS IBHXKCHUS TEla.

Ha mpumepe ¢oToHA pacCMOTPHM IHEPTETHUECKYIO CBS3b MEXIY KodpduimeH-
ToM rpaButaiu G U SHepruei ABwkyiieics dactuipl E. @opmyna E = m-c? He ot-
pakaeT 0OBEKTUBHOM PeaTbHOCTH U TepseT PU3NICCKUN CMBICT. ABTOPOM 3TOH pa-
00THI OBUIO chenaHo (U3UIECKOe 0OOCHOBAHME W MPEIUIONKEHA (GopMylna Ui dJe-
MeHTapHbIX 4YacTull (QoroHa, HEHTpPHHO, OSJEKTPOHA) B CIEAYIOIEM BHJE:
E = m-V-0.5z, tme m — macca IBIXKyIIeHCs 9acTHIIEL, KoTopas B 4 pa3a OombIme Mac-
Chl YaCTHIBI B COCTOSIHUM TIOKOosi; V — CKoOpocTh dactwi;, mist (orona
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V =3330994:11111; gna  osnekrpora V =3330661:11111; mnsa  HeiTpuHO
V =3330328:11111.

Tak, Macca ABIKyIIerocst hoToHa paBHa Mg = 4.2479x10°% kr, a CKOPOCTb paB-
Ha ¢ = 2997.9245792457 xm/c. B coorBercTBHU ¢ (OPMYJIOH aBTOpa SHEPTUS HUM-
nynsca pasua E =20.00x10™ kr-wm/c. Jlns onmpenenenus sHepru# (OTOHA €CTh U
npyras ¢gopmyna, paBHO3HauHas rnepBoi. [Ipon3BeneHre rpaBUTAIIOHHON TOCTOSH-
Hoi G um ckopoctu (oToHAa ¢ ompeAendeT SHEPru0 uMmmyiabca E =G Cc=
= 20.00%10™*® kr-m/c. Takum o6pasom, E = m-V-0.5z = G-¢ = 20.00x 10 kr-m/c.

Crenyer 00paTuTh BHUMAaHHUE Ha TO, 4TO MPOU3BEICHUE
a =c0.57=4709128917 ~ 471 — aurunon uucna 417 = 1/16G. A mnpousseneHue
maccel Qorona u  0.57 maer koosddurment rpasutampu G = mx0.57 =
= 667241292899609 6nu3KMiA K 3HAYEHUIO TPaBUTAIIMOHHON mocTosiHHOW G. Pusu-
KM JI0 CHX TOp MOJIaratoT, YTO MPH OMpPENeICHUH CHUIIbI B3aUMOOTTAIKHBAHHS DJICK-
TPOHOB B KauecTBe nenumoro, paBHoro 1 (1:417), BeicTymaeT cuiia NPUTSDKEHUS
anekTpoHoB. OnHako enuuuIa — ecth 0.5F 37€KTPOHA, YTO BBITEKACT U3 (HPU3UUECKOI
cytu Gpopmyisl E = GxV,,x10". Cuya OTTaKUBaHUS 3JIEKTPOHOB, CIOCOOHBIX JIETATh
C TIOCTOSIHHOM JIMHEHHO# ckopocThio V, = 3330661:11111 = 2997.62487624876 xm/c
pasHa 8V, = 239809990099900999. Ilpu mepexoae OT OpOUTAIBLHOIO ABHXKCHHS K
NMHEeHHOMY — GopoBckmii pammyc = 0.52917706x10°mM  yBemmumBaercs B
1.0017274 paza. Moxgymn  3330661:27 = r cpeiBa = 0.530911619133952x10 *° m.
CpaBHUTENBHBIA aHATIU3 ABYX COCTOSHHUII 3JIEKTPOHOB ITO3BOJISIET BBIABUTH CYTh OT-
HOILIEHUH 3THX 00pa30BaHMIl B CTATUKE M AMHAMHKE, U3 KOTOPBIX CTAaHOBUTCS OYe-
BUJHBIM, YTO aJTOPUTM OPOUTANBHBIX OTHOLIEHHH MHMKPO- U MAaKpOKOCMOCAa WHBa-
pHaHTEH.

Ierecoobpa3HO paccMOTpPETH eIl OANH NPUMEp, OTPAKAIOMIHI CBSI3b SHEPTUH U
IpaBHUTALIN.

ITo 3axony Kymona mis cONMKeHUS sAep ¢ OQUHAKOBBIMHE 3apsilaMH CIEAYeT 3a-
TpaTuTh 3Hepruto E = KQ10,/r, K= 1/47E, — x03pPUIHEHT MpOIOpIIMOHATBHOCTH;
Eo — piexTpryeckast IPOHULAEMOCTh CPelbl; Oy U 4, — 3apsiibl; I — PACCTOSHUE MEXK-
Jly aTOMapHBIMHU SAPaMU; TP 9TOM, NEHCTBHE SAEPHBIX CHJI CTAHOBHUTCS 3aMETHBIM
na paccrosaun = 10™° — 10™ M, a npu MeHBIIMX PACCTOAHMSX KYTOHOBCKHE CHITBI
NPEOIONEBAIOTCA, U S/Ipa COSNUHAIOTCA. Hampumep, U OCYyIIECTBICHHUS SIEPHOM
peakimy cunTesa yriepoma u remus (2C+He = “N+D) paccunteiBaercst mo hopmy-
ze:

1 g9 1 6-2
47Ey r  4.3.14-8.85x102 107

=1.079x10% JIx

um E = 1.079x10%x1.602-10™° = 1.729 M>3B.

B cBs3u ¢ BBIINICCKAa3aHHbIM, 3TH Q)OpMYHBI MOXHO MNPHUBECTHU K CICAYHOLNIEMY
KaHOHHYeckoMy Buay: E = 216/3G = 1.0790401642154x10% [k u E = (216x8)+1 =
=1.729 MsB.
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IIpu 3TOM, ko3 durmeHT MPOTIOPLIMOHATIBHOCTH K paBeH
1.60235 = 19782098765432x81, T.e. (m/c’x81. IloCTOSHHas IpaBHTAIHH
G =66725968492890.

B naHHOI paboTe pacCMOTPEHBI JIUIL HEKOTOPBIC aCIEKThI OTHOIICHUNA TPaBH-
TAIUOHHOTO TIOJIS U SBJICHUH OOBEKTUBHOW peabHOCTU. [IpH 3TOM OYEBUIHBIM SIB-
JIAETCS TO, YTO TPABUTAIUS ABJISICTCS (HYHIAMCHTAIBHONW OCHOBOM JUTSL BCEX B3aUMO-
JEUCTBUI U HA BCEX YPOBHSX OpraHU3alliy MaTepuH, a TaK e KIIYOM K ITOHHUMa-
HHUIO TaKUX OCHOBOIIOJNAralolux siBieHU kak Macca, Bakyym, Tlone, [IBuxeHue,
Oneprus, Bpems.
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1. 3akon Bcemupnoro cikaTus

®duznveckoe none — ocobast popMa OpraHM3ald MaTepuH, CBSI3bIBAIOIIAs (U-
3WYECKHE JUCKPETHbIE 00pa30BaHMs B €IMHBIC CUCTEMBI (TIOJICUCTEMBI) M TIepeaato-
1asi ¢ KOHEYHON CKOPOCThIO ACHCTBHS OJIHUX 0OBEKTOB Ha apyrue. [lone He obmna-
JlaeT pU3HaKaMU Macchl, [[BETa, 3amaxa, Ho OHO 00JiajaeT Npu3HakaMu (OpMBI, KO-
HEYHOH OIpe/IeIIEHHOCTBI0 TPAaHUII, COBOKYITHOCTBIO TOTEHIHAIBHBIX CTPYKTYPHO-
(bYHKIMOHANBHBIX CBsA3eH U OTHOLICHHI. [1]

Bce ¢usnueckue oOpa3oBaHMs MMEIOT NMPU3HAKH COOCTBEHHOrO (hU3UYECKOTO
HOJISl a[IEKBaTHOI'O YPOBHIO OpraHM3alliM JaHHOro oObekTa. CaMo ke roje mpen-
cTaBisieT co0oi obnacTh e opMUpOBaHHOTO (PU3UUECKOTO MPOCTPAHCTBA, B OCHOBE
cBoeil npencrasisoniee GuanuecKoe JINHEWHOe TeNo 0e3 MPU3HAKOB MacChl — BaKy-
yM. BakyyMm siBisieTcst OJSIpHBIM aHTUTIONOM Macchl. Ero medopmaniyst mpuBOJIuUT K
00pa30BaHUIO JIMCKPETHOI'O HEJTMHEHHOro BakyymMa — TpaBUTAllHOHHOrO moist. du-
3udecKasi MpUpoJia MoJs CBsI3aHa ¢ ocodoi Gopmoit — nedopmalieii nim Bo3MyIle-
HHEM Cpelbl CYLIeCTBOBAaHMS (DU3MUYECKOro Tela, 00Nafalomero Npuucio 3HaKaMu
Macchl. 3a IpeaenaMy reHepaTopa moist oopasyercs 00JacTh BO3MOKHOTO MPOsIBIIE-
HUS WK JeUCTBUS KaKUX-THOO CHII Ha MaTepHabHble OOBEKTHI.

dynnamMeHTalbHOE IPABUTALMOHHOE B3aMMOACHCTBHE MEXIY HU3HIECKUMU Te-
JJaMHM OCYILECTBJIIETCS IOCPEICTBOM CO31aBa€MOr0 MMHU TPAaBUTALMOHHOIO IO,
OTJINYHUTENbHAS. OCOOEHHOCTH KOTOPOTO COCTOHMT B TOM, YTO Ha IOMEIIEHHYIO B HEM
Maccy AeHCTBYET cuila, IPONOPIMOHAIbHASI Macce 3TOro 00bEKTa.

G=F/m; F=m-G=— mM/r?-r/r, a moreHImANbHAS SHEPTHSA ITOr0 OOBEKTa
W, = —y mM/r.

Takum 00pa3om, Macca SBISIETCS MEPOM CHIIBI JACHCTBHUS Ha TEJIO CO CTOPOHBI
noss. Mnu siBisieTcs Mepod MOTEHUMAIbHON 3HEpruu Tena B TakoMm nose. Hamps-
KEHHOCTh TPaBUTAIIMOHHOTO IO HE 3aBHCUT OT Macchl MaTrepuanbHoro tema. Co-
OJIrOIaeTCsl MIPUHIIMI CYTIEPIIO3HINHN TTOJIEH.

G=YGi,i=1.

PaccmoTpum npumep ¢ OTOHOM, CITOCOOHBIM JIETETH CO CKOPOCTBIO CBETa U 00-
najaomuM Maccoii M = 4.2479-10% xr. F = m-G = 2834455144675723, npu 310M
F:0.5m? = 7 = 3141592653589793. WuTepecHo, YTO TPAHCIEHACHTHOE YHCIO T HE
SBJIACTCS anreOpandeckuM YHCIIOM, KaK M TpaHCLUeHIEeHTHoe 4ucio e. OgHako, B
JaHHOM Cllydae MBI MMEeM HE MaTeMaTHYecKOe YHCIO, a MHUPOBYIO (H3HUECKYIO

! JKenonxun Anexcandp Tumogeesuy. KaniHUHIPaICKOE PETHOHATEHOE HAYIHOE OBIIECTBO.
236000, r. Kanuauarpas, np-t Mupa 9/11, (4012) 93-58-39. Email: sistemazh@mail.ru
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KOHCTAHTY, KOTOPYIO MOXHO MOJYYUTb U3 OTHOHMICHUA KOHCYHO-OIPCACIICHHBIX YU~
CCII:

[lepBuyHOE IpaBUTALIMOHHOE TUCKPETHO-TOYEUHOE MO BO3HUKAET B Pe3yJIbTa-
T€ B3aUMOJECUCTBUS ABYX AUAJIEKTUYECKH MPOTUBOIONOKHBIX MPOCTEHIINX OpraHu-
3alMOHHBIX GopM Marepun: OecCTpYKTYpHOH Macchl U OECCTPYKTYPHON aHTHMACCHI
— JuHeliHoro BakyyMma. IlepBuunas nedopmanus Bakyyma NPUBOAUT K IEPBUYHON
(opme ABIKEHUs OECCTPYKTYPHOIM MacChl — IyJIbCALUH U MOSBJICHUIO TIEPBUYHON —
terioBol sHeprun. CornacHo npuHIMy MéOnyca uaeT nocTosHHas U OecrpepbIB-
Hasl CMEHa MOJISIPHOCTH BeKTopa JBrkeHus. [Ipu aTom Habmonaercst OanaHc mpoTH-
BOMOJIOKHBIX CHJI BO3JEICTBHSA, YTO ONpeneiseT MOCTOSHCTBO HIDKHEro mpezena
temrnepatypsl (7= 2°K) B MuUpoBOM NPOCTpaHCTBE W WACATEHOM peain3aliiy [UKIIa
Kapwo. [2]

B mpornecce pa3BuTHsi OpraHU3alMOHHBIX (OPM MaTepuH, MEHSIOTCS (GOPMBI U
XapaxTep IBWXeHUs! GU3uueckux Ten. Tak, B pe3yibTaTe HapylIeHUs OanaHca Mex-
Jly KOJIMYECTBOM Macchl U Je()OpMHPOBAHHBIM 3TOH Maccoil BaKyyMoM, 00pa3yroTcst
JABE JUAJCKTUYCCKHU TPOTHUBOIOJIOXKHBIC (l)OpMI)I JABHXXCHUA. O}lHa U3 HUX — ITO JIU-
HEWHO-TIOCTYyNaTeNbHOE JABWXKEHUE. Jlpyras — 3TO BpalaTelIbHOE JIBUKEHUE OTHOCH-
TENbHO COOCTBEHHOM ocu Tena. To ecTs, mpu Iucdanance — JOMHHALMN Macchl pea-
nusyercs nuHelHas ¢opma nBwkenus. [Ipomcxomut «3axBaT» HPOCTPaHCTBA WIIH,
JIPYTMMHU CIIOBaMH, peajH3alys IPOCTPaHCTBAa (PU3MUYECKHM OOBEKTOM, 00Jajaro-
IIUM IIPU3HAKOM Macchl. MUHUMaJIbHBIN NPEAE €AUHUYHON MacChl 102 kr, Maxcu-
MaJIBHBIA TIpenen 10® Mr. B ciilydae JIOMUHAIMK Je()OPMHUPOBAHHOIO BaKyyma,
MPOUCXOIUT (UKCALHA MacChl B IPOCTPAHCTBE, a BCE KOJIMYECTBO JIMHEWHOTO ABH-
JKEHUsI IEPEXOIUT B OCEBOE BpallaTeabHOE JBIKEHUE. JlalbHENINI nponece pas-
BUTHUS IPUBOJMT K MHTETPALMHU ABYX IOJISPHBIX ()OPM IBIKEHUS U TOSBICHHIO Op-
OUTAIBFHOTO ABMKEHUS. A TIpoliecc JaabHEHIIero pa3BUTHA IPUBOAUT K MHOT000pa-
3MI0 BCEX BO3MOXKHBIX (hopM ABMKeHUs. [Ipr3HaKoM opOHTaIbHOIO JIBHKECHUS SBIIS-
ercss OOpoBCKuil pammyc <53 em., KOTOPBHIH SBIETCS MPHU3HAKOM ONTHMAaJIbHOTO
JBIDKCHUSI HE TOJIBKO Ha JIEKTPOHHBIX OpOWTax, HO M Ha OpOMTaX MaKpOKOCMOCA.
Hanpumep, pamuyc opoutsl ComHeuHOM cucTeMbl oTHOocuTensHO LlenTpa I'amakTu-
ku. B mepBoM mpuOnmxeHnn OOPOBCKUH pagHyc MONTydYaeT U3 COOTHOIISHHUS KOd(-
¢unuenra 665 u uncna “z”, rae r = 665:47 = 52.9190185780552- 10722 M. Henenne G
Ha 47 naet paauyc = 53.0988385911877x10" m.

HccnenoBannst OpOWTANBHOTO M CHHMPAJIEBHAHOTO IBIDKEHWH TE B MHUKPO-
MaKpOKOCMOCE, a TaK K€ CHCTEMHBIH aHAIN3 Pe3yAbTAaTOB JJaOOPATOPHBIX IKCIIEPH-
MEHTOM YOEIUTENbHO TOBOPST O TOM, YTO HE CYIIECTBYET TPABUTALIMOHHOW CBS3U
MIPUTSDKEHUST MEXIY IEHTPaMH Macc ABYX M Oosiee Ten. OTa CBS3b NMPEACTABISIET
c000#1 OKPYKHOCTH WJIM 3JUTHIIC OXBATHIBAIOIINX (OMMCHIBAIOIIMX) /Ba Tena. Bemu-
kuii M.Hproron otkpein 3akoH He BcemmpHoro sarorenums, a 3akoH BcemmpHoro
CKaTHA Macc 1e(OpMUPOBAHHBIM BaKyyMOM. Macchl — HalpoTHB, CTPEMSITCS K B3a-
MMOYAJECHUIO — 3aXBaTy IPOCTPAHCTBA U BO3MYILEHHIO TPOCTPAHCTBA.
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B kauecTBe J0Ka3aTeNnbCTBa BBINICCKA3aHHOMY OMPEACIUM TPaBUTAMOHHYIO
cBa3b Mexxay ConHuem u 3emueil. Halinem paBHOBECHOE 3HAUE€HUE ONTUMAJIBHOIO
ynanenust 3emun ot CoiHIA Yepe3 Mpou3BeneHne 06a30BbIX yrcen npeneccuu (13) n
nyranuu (41). Ux cymma paBHa Moxyito 44. YMHOXKas ero Ha Ko3(pQUIMEHT ycToi-
YUBOCTH B IITHMEPHOM IIPOCTPAaHCTBE, HomydaeM 44x5=220=65 + 155. Jlanee
13x5=65; 31x5=155 u 4 = 65x155 = 10075 (memumoe). A menuTeneM SIBIISCTCS
ko3 dunuent G.

Ipu 3TOM, HEOOXOMMa KOPPEKTUPOBKA, C YIETOM OcTaTouHOro pecypca CoiH-
ma: 1). (19)*x5 = 1805 = 00216/2 = 1.80500216:2 = 0.90250108. 217 — makcumasb-
HOoe  3HaueHue  opOuranmpHoro  mepuoma  Comuma. 217 —0.90250108 =
= 216.09749892:4 = 0.05402437473. 3arem, 10075 — 0.05402437473 = A* =
= 10074.94597562527.

A*:G =1509.8988 = D. D — cpennuii quaMerp mojeBoil CBSI3M B ONTHMAJILHOM
pexxume. Dxzr = 1509.8988x7 = 4743, 4869 777 44 0 44x10° m — nmHa OKPY)XHOCTH
— CUJIOBOM JINHUH (CBSI3M) IPaBUTAI[MOHHOTO MOJIS.

4743+4869 = 961.2 = (89x108)x2 = 1922.4 = 89x216,  orHomienue  1:81 =
=1123595505617977 — psin mociaemoBarenbHOCTH DuboHAYYH.

Haxomum onTuManbpHOE 3HauU€HHE PACCTOSHUS MO MUHHUMYMY (B TEPUIEIUH):
(1922.4 —0.909192):888 = 216.3841 — u3Bekaem kopeHs u momydaem 1471x10° m.
1471+50 = 1521x10% M — MmakcuMasbHOE 3HaueHHe (B ademun). M, 4To BechMa Ba-
HO, HaxomuM cpennee 3naueHue: D = 1509.8988 —13.9198 = 1495.979x10° M, rme
13.9198x10% M — nuamerp ComHua.

To ectb, ONEBas CBA3b — CHIIOBAst TPAaBUTALIMOHHAS JIMHUS OXBAThIBAET KOJIBLIOM
iy aancoM ConHue u 3eMitio, a He IPOXOOUT Yepe3 LeHTpsl Macc. Ecnu cpennee
paccrosiHHe U3MepHTh B tuamerpax ColHna, To OHO OyneT paBHO:
cymMMa KOTOpbIX paBHa 1944 = 216x9.

Crenyer obpatuts BHUMaHue Ha grcio 89 (1:0.89), kotopoe 0bpasyer mocieno-
BaTenbHOCTh PHOOHAUYH. DTO CBA3aHO C MATUMEpHON cTpykrypoit Comnama. Ilpu
9TOM, CpeHEee ONTHUMAIBFHOE 3HAUSHHE PACcCTOSHHS OT 3eMJIM J0 MPOTHUBOIIOIOXKHO-
ro kpast COJTHIIA MOXKHO MOTyanTh 13 oTHOmeHws (1:G)+(10:0.89) = 1509.90%x10° M.

2. AHTUTPaBUTALUA U BpeMs

Pa3ButHe ecrecTBeHHBIX cHcTeM B [IpHpoje CBSA3aHO C HENPEPBIBHBIM IHAJICK-
THYECKUM MPOTHBOCTOSHUEM DJIEMEHTOB (IIOACUCTEM) M T'PABHTALUH, YTO HAXOIHUT
CBOE OTpPa)KCHHE B HENPEPHIBHOM JIBIDKCHHH W JHEPreTHYECKUX NpeoOpa3oBaHMSX.
YCTOHIUBOCTE BCeX (DU3NUECKUX CHCTEM OOCCTIeuMBAeTCs OallaHCOM CHJI B ONTH-
MaJIbHOM pekume. HapyiieHne rpaHul ONTUMH3AIMH 110 MAKCHMYMY WJIH MUHHM Y-
My IIPUBOJUT K NPEKPAIICHUIO ABIXCHUIO BO BPEMEHH, K PEIyKIIUU CHCTEMBI OTHO-
IIEHUH 3JIEMEHTOB M CTPYKTYpHO-(DYHKIMOHAIBHBIX CBs3€H. A B OIPEAEIEeHHBIX
CITy4asix MPUBOAMT K KOJUIATICY WJIM B3PBIBY, B 3aBHCHMOCTH OT TOTO, B KaKyro CTO-
POHY HapyIIeH OajJaHc CHIl B3aUMOJCHCTBHSI.



322 Kenonkun A.T.

ITo cBoeli cyTn, BO BceX KOMMUYECTBEHHO-KAUECTBEHHBIX NMPEOOPA30BAHUSIX, BO
BCeX BHIAxX U (opMax JBWKEHHS M SHEPreTHUECKHUX IEPEXO0JI0B, OTPAXKAETCS TaKoe
SIBJICHUE KaK aHTHIPaBUTAIMs, KOTOpPas HaXOIUTCS B AMAIEKTHYECKOM €IUHCTBE U
MIPOTUBOPEYHHU CO CBOMM aHTHIIOZOM — IpaBUTAIME. DTO 00OCTOSTENBECTBO TTO3BOIS-
€T co3[aTh MHBAapHUAHTHBIM aJlrOpUTM MHOTOMEpPHBIX B3aUMOIIEPEXOIOB U METOJ
0€30THOCHUTENBHBIX MTpeo0pa3oBaHuii U BeIYMCICHNH. Hampumep, ckopocts (oToHa
Vy = C=3330994:11111 = 2997.9245792457.. . xm/c. Ey,, = Gxe = 20x10™ kr-m/c.
To ecTh (OTOH peanu3yeT 3axBaT MPOCTPAHCTBA U ABJSIETCS aHTHUIIOZOM IPAaBUTALNN
(2:C = G) IIpeobpazyem G: a) G:16 = 417; 1:417=cune B3aumoneiictusi; 6) G:4m =
=53x10"M — opOWTaNbHBIM pagMyc yCTOMYMBOTO cocTosHMS; B) Gir=a=
=212395354365..; n3BiekaeM KBaJpaTHBIH KOpPEHb U JEIUM Ha 2: Val2 =729 — nep-
BbIi Monyib [locTostHHON TOHKOW (u3myeckoii cTpykrypsl: 1/137=729 927. Xapax-
TepHOe BpeMs MpoTeKaHus mpoueccos B3ammoxeiicteus 102°-1078 ¢, Tak kax mo-
Iynb 729 — IpOU3BOAHAS OT I'PaBHUTALIMH, TO YUCIO 137 — SBISETCS €r0 aHTHITOIOM —
anrurpaButanuer. O6partHoe [locrosinHoit TOC (IITOC) nmaer psn ciemyromero
Buaa: 1:a=1:729 735 0660 = 1370 360 34 938 1922 — nukibl OpOUTAILHOIO Bpe-
menu: a) 1370+360 = 1730+1; 6) 34+938 = 972x2 = 1944 (216%9); B) 1922.

Kcraru, ecii momynb Bpemenn 1944 pa3noxuth Ha Koabl: (928+44)X2 u coBme-
CTUTH B PsI IOCIEAOBaTENBHOCTH ¢ MoxyineMm 1922. IloncraBuTh HOA paaukail K
YHCTY 2, TIOIXYYUM PAI:

A=,/2.00 4 9281922 00 4
3aTeM MonydeHHoe yuciio 4 aenum Ha 0.66666 1 MHOXXUM Ha 7.
A= \/2.00 4 9281922 00 4 :0.666666x 7 =G

— k03 pUIMEHT rpaBUTAIIMOHHON MTOCTOSHHOM.

CpaBHUM \79 = 8888 1944 1731 55 888 5. Dror P TaK ke SBISIETCSI UHBAPH-
aHTOM pacIpeneseHus 9acToT B HaHoMmeTpax. Yucio 137x4 =411 um — curnHai, na-
IOUIMI KOMaHy 3MOpHOHAM HEKOTOPBIX BUJIOB PHIO Ha YHHYTOXEHHE cede Mom00-
HBIX. Bpems siBisieTcss aGCOMIOTHBIM aTPHOYTOM MAaTEpPUH M HOCHT IPOLECCYaIbHBIN
XapakKTep, YTO YKa3bIBAaeT HA €r0 IPHYACTHOCTh K AHTUTPaBHTALIIH.

OrTHouIeHUs aHTHTPAaBHTAIMK HadMHAIOTCA ¢ genenusa £:G =V, = C. CkopocTs
YaCTUIIBI, yMHOXKEHHAS HA 8, JaeT KOMMYECTBEHHOE 3HAYEHHE CUIIBI B3aUMOOTTAJIKH-
Banus 8¢ = 16:G. Ecnu cuibl B3aMMOOTTAJIKUBAHUS YMHOXUTh Ha 8, TO TOIyd4aeM
opbutansHoe Bpems. Tak, mis ¢porona T,p,=1918,671730.. Ilpu nenenun na 14, no-
aygaeMm gucio 137. T,,5:14 = 137.047980765... Cunbsl OTTaIKHBAaHMA, JEICHHBIE HA
36, MAIOT TOHKYIO CTPYKTYpY, paBHYIO a3 = 666205462054620. A npu jaeneHun Ha
111, mony4aem ky6 a = 216.066636341... M3BieyeHue KBaAPaTHOrO KOPHS U Jelie-
HHUE Ha 2, ]aeT MOMYJIb TOHKOM CTpYKTYphl ~735. Ky6 216x9 = 1944 — opOutanbHoe
Bpemsi, a ky0 216x120 = 25920 — npereccnonHoe BpeMs. Brucas B 3TOT Ky0 1miap,
MePeXoIM K CHCTEMe HEIMHEHHBIX MPeoOpa3OBaHUM, CBSA3aHHBIX ¢ KOHCTAHTAMU 7T
u €. Keratu, uncio 27” = 1973920880217871 sBisieTcst HHBAPHAHTOM OPOUTATLHOTO
BpPEMEHH, T.€ NPOSBIISICT CBOMCTBO aHTUIpaBUTALMK. Bo3BeneHue yncia 7 B Ky0 Jaert
HyTaImoHHOE 9ucio 31, Tak 7° = 3.10062766802998.
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3. HekoTopsle cBoOiicTBA YncCiIa €

OcHoBaHME HaTypaJbHOTO JIorapudma 4HciIo — € €cTh Ipenell, K KOTOPOMY
crpemurcs (1+1/n)". Tlpu 3ToM, YeM GOJNBLIE B3ATH YUCIO N, TEM MEHBIIE YHUCIIO
(1+1/n)" Gymer ommuuatbes or uucna €. Hampumep, mpm n = 100000(1+1/n)" =
= 100001 = 2.71826763; mpu n = 1000000 umcro (1+1/n)" = 10000011°°°° =
= 2.7182847. [lpyrumMu cIoBaMH, Mbl IMEEM JIENIO C TAKUM SIBIICHUEM, KaK PacXoxk-
JICHUE, BO3BEACHHOE B CTENEHb aJIEKBAaTHYIO PacXxOXKAECHUI0. PacxoxneHus, uMero-
e Bua: 101; 1001; 10001 u T.1. ABISAIOTCS MPOU3BOAHBIMU OT HYTAI[MOHHOTO YKC-
ma 11.

Psin HyTanmoHHbIx uncen odpasyer ky0 216=1+11+31+41+61+71.

[Tpu 0Opa3oBaHMHU pacXOXKICHUS, CTPEMSILIIETOCS K 9KCTPEMyMY, 00pasyeTcs psl
— aQHTUIOJ, COCTOAIIMNN U3 AEBATOK.

100...000+1=100...001 n
2=2-10
100...000-1=99...999

[lpy npeneHuM eOUHMIBI Ha KOHEUHO-ONpeneneHHble pacxoxkaenus (11:11;
1:101; 1:1001 u T.1.) 0Opa3yroTcsi MOAYJIH, KPaTHBIE YHCIY NeBsTh. [Ipu oOpaTHO#
orepany 00pa3yroTcs psbl pacxoxkaeHuid. [Ipy Bo3BeneHNM UX B KBajpar, oopa-
3ylOTCS ~ psdbl  OTHOmGHWH  mpsmoro  mopsiaka:  (1:9)° = 123456790123..;
(1:99)2 =1020304050607... Hao6opoT, mpu U3BJICUCHAH M3-TI0[ PaUKaia psiaa Je-
BATOK, 00Pa3yloTCs PAbI, IPUOTIKAIOMMEcs K qucay 7:V9.999... = 3.162277660..
win V9.9 = 3.14642265445... Ecin \9.9x64/3 = 67.12376628. .. — npu3HaKu Kodd-
¢unmenra rpasuraimu l-ro nopsiaka. Mzsneyenue V9 = 3. A uancno «3» umeer Jo-
rapudm 1.09861, t.e. 3 = (1.00001)'9%°*,

Yucna psaaa pacxoXACHUN SBISIOTCS OCHOBOM HE TOIBKO AJISI HATYPAJIbHOIO JIO-
rapu¢Ma, HO U 1A TpeyroiabHuKa [lackans, KOTOPBI UCIIOIB30BAJ €ro Ui pasiio-
xeHus 6nHoMma HploToHa.

1
z | Ix 101
101 /1012
10201 /10201 3
103031 /1030301 5
104060401 /104060401 8
105010100501 /10510100501 13
----------- /S 21
U
X* z*
Tpeyronpuuk Ilackans Junarpamma PudoHauyun

Uncna, cTosye B OJHOM CTPOKE SBISIFOTCSI OMHOMUHAIBHBIMU K03 duimenTa-
MH COOTBETCTBYIOLIEH creneHu. Psx x-x* onpenenser crenenb ko3 ¢unrentos. B
nuarpaMMe OHOOHAYYH 3JIEMEHTHI CKIIaBIBAIOTCS M0 JUATOHAJIH, TTPH 3TOM HaOII0-
JAI0TCS MPSIMBIE YUCIIEHHBIE COOTHOLIEHUSI MEXY TPEYTOJBHUKOM M JHATPAMMON.
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Crnenyer oOpaTuTh BHHUMaHWE HA TO, YTO TPEYTOJBHUK M CTPOKU JIUArpaMMbl I10-
CTPOEHBI TIOCIIE0BATENIbEHBIM BO3BEJICHUEM B CTENEHb pacxoxaeHuil Buaa: 101, nnm
1001, wiu 10001 u T.1. 1 B KOHEYUHOM cueTe, OyJeT MOJIydYeHO 3HAYCHHE YHcia €.
[Tpudem, cTpoka Ka)xIoro ImocieayIoIIero Bo3BeIeHNs yepenyercs 1mo ocu Z-Z* Ha
P ¢ HEHTPOOOPa3YIONMM YHCIIOM WM Ha psifi 0€3 HeHTPOoOOpa3yIomIero dIeMeHTa.
Peanmusyercst mpunimn MéEOuyca. M3 oTHomeHus uucia €x4 1 30J0TOro CeYeHus
(@=1+V5/2) onpenensiercst koddurent rpasuramud |1-ro mopska:

4e:® = 67.19962243955607 ~ 67.2

Ecmn 2000:67.2 =29.76 xkm/c — ckopocts manetsl 3emusi. Ompenennm TOC
mraneThl: 29.76x111=330 336; 330+336=666. [IpoBens COOTBETCTBYIOIIUE MPEOO-
pa3oBaHUsS MOXHO C OONBIIOI TOYHOCTBIO OTPEAETUTh MOTHBINA KU3HEHHBINA UK
IUTAHETHI, €€ BO3PACT M OCTATOYHBIN pecypc: T, = 123 309:27 = 4576 muH. ner,
rae 216x2 = 432-123 =309 505 muH. et yiwio Ha GopmupoBanue mianetsl. C Tex
nop niporwo 4000 MITH. JIeT, TAKUM 00pa30M OCTaTOYHBIN pecypc 17 MIIH. JeT.

4. KocMuuyeckue IUKJIBI IVIAHETBI

st Toro 4ToObI MOHATH (QyHAAMEHTAIBHYIO (PU3NYECKYI0 NMPUPOIY BPEMEHH U
MEXaHU3M IIpoLiecca T€He3UCa €CTECTBEHHBIX CHCTEM, HaMH OBLIN MPOBEICHBI HC-
CIIeIOBaHUS KAacaTeIbHO IPOOIEeMBbl BO3IEHCTBUSI KOCMHYECKUX LIUKIOB M PUTMOB Ha
)KU3HEICATENBHOCTh HALICH ITaHETHI M IPOLIECCH, MPOoHCXoasiue Ha 3emie [3].

o BrosHE OOBEKTHBHBIM IPHYMHAM, HAHOOIEE CIOKHBIM BOIPOCOM SBISAETCS
pa3paboTKa METOAOB ONpPENeTIeHHsI MECTa U BPEMEHH NPEICTOAIIMIX Te0hH3nIEeCKHUX
COOBITHH ISl TUIIEPLHKIIOB, IEPUOANYHOCTE KOTOPBIX COCTaBIISET NECATKH M COTHH
ThICTY JieT. OnMpasch Ha NpeACTaBICHHE O IUIaHeTe KaK CaMOOPTaHW3YIOIIEHCS U
CaMOpa3BHBAIOLIEHCS CUCTEMe, Ha JOCTH)KEHHUSI COBPEMEHHOH reo(M3HKU U acTpo-
¢u3KKy, HaMu ObLIA TPENPUHATA MOMNBITKA UCIIONB30BAaTh METO HETMHEHHBIX pe-
00pa30BaHU{ U PACIIPEAEeHUI BO BPEMEHH H ONPEACIUTh aTy BO3MOXHBIX COOBI-
THIA 110 aKTUBH3ALMH CYIIEPBYJIKaHa B ONDKaiiee BpeMsl, ¢ TIEPUOANIHOCTBIO IIHK-
s0B 600 u Goree ThICAY JIET.

OGo6IIas pe3ynbTaThl HCCIENOBAHMH M HabmoneHui reodusnkos B Mermio-
ycroHe (CIIA), MBI mpHIIUTH K OOOCHOBAaHHOCTH M TOYHOCTH HX PAacueToOB IMEPHO-
ImaHOCTH 600-THICSYENIETHIX BYJIKaHUYECKUX IUKIIOB, HO C OJHOW CYIIECTBEHHOM
oroBopkoil. CyTb KOTOpOW 3aKIIOYaeTcss B TOM, YTO CTPYKTYpa CYNEpIMKIOB Tpe -
cTaBisieT co00M MOAYIBHYIO CUCTEMY, M PACIPEACICHHE [UKIOB B MOIYJSX HOCHT
HeNUHEWHbIN Xapakrep. [lONHBIM >KU3HEHHBIM LMK CYNEPBYJIKAHOB COCTABIISIET
729 MuTH. NIeT, KOTOpbIN 3akaHuuBaeTcs yepe3 17—18 mulH. nieT mocie Haliero Bpeme-
HU. Moaynb UMEeT NPOAOIDKUTEIBHOCTD 3.6 MITH. JIeT. B MoJIHOM KM3HEHHOM LIUKIIe
Bcero 220 momyneit. Momyimb COCTOMT WX IBYX MONYyNepruomoB: a) 1.92 muH. net =
= 600+640+680 THIC. JNET; 0) 1.68 MITH. JeT = 520+560+600 THIC. NIEeT. TO ecTh, MO-
Iynb HauuHaercs ¢ cynepuuiia 600 ThIC. €T u 3akaHUMBaeTcs cymnepuukiom 600
THIC. JIET.
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«CTBIKOBKa» MOJYNEW NPOMCXOIUT MPHU COBMELIEHHN 2-X IUKIOB 1o 600 TeIC.
net. B Hacrosimiee Bpemsi 3akaHuuBaercss 640 TeicsueneTHuil uuki. Emy npenmie-
cTBOBaiM nBa Iwkiaa mo 600 mer. Chemyroruii nukin Oynmer paBeH 680 ThHIC. JieT.
Cpenneapudmernieckoe 3HaueHre nukia pasHo 600 miH. ger (600660 — Monynb
T®C)x2=792 muH. ner. Ha maHHBII MOMEHT BO3pacT CYNEPBYIKAHOB OIPEICITHIN
Kak Tmpou3BeleHuWe Kyboa 216 u uIMTEeNbHOCTH MOAYAsS 3.6 MIH. JIeT.
T=216%3.6=777.6 muH. ner win 1944x4, YauTeIBas, 4TO BpeMs MPEIECCHU PABHO
216x120=25920 ner.

U3BectHO, uTo 64,8 MitH. sieT Ha3ax (3.6 MutH X 18) B MeKkcHKe mpoH30ILI0 KaTa-
crpoduueckoe usBepxkenue. 216-18=99x2. [1o poKOBOMY CTEUECHHIO OOCTOSTENIHCTB
65 MJIH. JIeT Ha3aj] Ha IJIAHEeTy ymaj OrpOMHBIA acTepoui; 65.5 MIIH. JeT Hazajg
HAyYaJIoCh OJTHO M3 KPYIMHEWIINX onefeHeHni aneTsl. [locnennee u3BepkeHue cy-
nepBynkaHa npousonuio Ha Cymarpe 75 Teic. ner Hazaz. [Ipousonuio riobdanbHOe
HOHIKEHUE Temneparypbl Ha 21 rpangyc. B pesynbrare skonornieckoi katactpodol
YCJIOBCK OKa3aJICA Ha I'paHU BbIXKMBAHUA. B name BpEMs aKTHBU3alUsl CYIICPBYJIKA-
HOB TJI00aNbHOW KaTacTpodoil He rpo3ut. M3BepkeHre ByJKaHOB CBSI3aHO C JIBHKE-
HUEM TCKTOHHMYCCKUX IUIMT U C IpOoLECCaMM, MPOUCXOJAIIUMU B BEPXHUX CIIOAX JIU-
Tochepsl. OMHAKO, CYyNEepBYJIKaHbI OT OOBIYHBIX OTJIMYAIOTCS TI0 MHOTHM IapaMeT-
pam. 3emIIeTpsiCeHUs] MMEIOT JApYryio ¢usnueckyio npupony. OJHAKO, alroputM
pacripezieNieHusl HIUKIMYHBIX 3eMIIETPSICEHUH MOXKET OBITh MCIIONB30BaH JUIsl pacipe-
JiesieHus coObITHI BO BpeMeHu. Hamu Obuia BBIIIBHHYTA THUIIOTE3a O TOM, YTO B IIEp-
BOIi ITOJIOBUHE 3TOTrO CTOJIETHsI OYIET peasu30BaH psiji KPYIHBIX M3BEPIKEHUI B pa3-
JIMYHBIX YaCTsX IUIAaHEThl. BriepBbie Oblia cenaHa MOJesb U pa3BepTKa MOIyIeil ¢
JTATOM BO3MOXKHBIX M3BEP)KEHUI, B TOM YHCIIE CYIIepBYIKaHa.

[666666] — 222 666 444 : 111111 = 2004 r. 26 nexabps + 0

[777777] — 223 777 554 : 111111 =2014 r. 25-26 HOs10ps1 + 5 MecsiteB
[888888] — 224 888 664 : 111111 =2024 r. 25-26 oxTst6pst + 0

[999999] — 225999 774 : 111111 = 2034 1. 25-26 cenrsidps + 22 Mecsia
[1111110] — 227110884 : 111111 = 2044 r. 25-26 aBrycra + 0

3a Touky orcuera ObuIH MpUHATH coObITHA B Tammanae 2004 r. B ampene 2015
roga BO3MOXKHA aKTHUBHU3aIMs Bynkana TamOopa Ha o. CymbGaBa B WHmonesnm.
Hamnbomnpimass BepOsSTHOCTh TMPEAIOIAraeMOro H3BEPKEHHS ﬁennoyCTOHCKoro cy-
mepByNIKaHa OTHOCUTCA K 25 miong 2036 roma. bonee ToYHBIE BBIBOABI MOXKHO CHE-
JIaTh HA OCHOBE OOBEKTWBHBIX HAOIIOJCHUN 32 M3MEHEHUSIMHU YCKOPEHHH, TPOUCX O-
JSIIIAX B PaliOHE KaJIbICPhI ﬁennoyCTOchoro BYIIKaHa.

B uenom, akTuBU3aLus BYJIKaHUYECKON NEATEIBHOCTU U, IPEKIE BCErO B pai-
one TuxookeaHckoro OacceifHa, OymeT HapacTaTh IO Mepe MPHOMMKEHUS K cepe-
JMHE 3TOoro Beka. Tak kak no pacueraM V. HpioTOHa M HallIuM pacderaM K cepeivHe
ATOrO BeKa HAYHETCS TPAHCTPECCHS — MOIbEM OKEaHCKOro AaHa, uTo k 2061 romy mo-
BBICHT ypoBeHh MupoBoro okeana Oomee yem Ha 100 METpOB OTHOCHTENBHO HEI-
HEITHEeTo U OYIeT yepKUBATh €ro B TEUCHUE CTa JIET. 15 ThICAY JeT Ha3a] Ha TUIaHe-
Te OblIa perpeccus — OIyCKaHHEe MOPCKOro JHAa W 00pa30BaHUE Ieperieiika MexKTy
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Asuelt u AMepukoil. Perpeccust MO>KeT MOBTOPUTBCS. HE paHbLIe 4eM uepe3 23 ThIC.
JIeT. A TpaHCrpeccust MOBTOPUTCS uepe3 29 ThIC. JIET mociie 3Toro cronerus. Haykoit
TOYHO YCTAHOBJIEHO, YTO Iepel TPaHCIpecCHel aKTUBU3UPYETCS BYyJIKaHUYECKas
JIeSITENbHOCTh B OIPEJENIEHHBIX PErHOHax IUIaHeThl. B To ke Bpems TpaHCrpeccus
PE3KO CHXKAET MOLIHOCTh U3BEP)KEHUS CYNEPBYIIKAHOB. 75 Thicay jeT Ha3aj Ha Cy-
MaTpe U3Bep KEHHE NMPOU30IUIO0 B IPOMEKYTKE MEXTy LIMKIAMHU PErPECCUM U TpaHC-
TPECCHH, YTO U BBI3BAJIO KATAKIM3M, M3MEHUBIINHN KU3Hb Ha 3emie. [loatoMy, MOX-
HO c Oojbpliel [ojel BEpOSTHOCTH CKa3aTh, YTO WENJIOYCTOHCKas yrpo3a MeHee
ofacHa, 4yeM Mpe/IIeCTBYIONINE U3BEPKEHHS CYNIEPBYIKAHOB.

5. ArpaBuTanus u HeJIMHElHbIE pacnpe/ieeHNsI AMCKPETHBIX COOBITHIA.

He BbI3pIBaET COMHEHHS TO, YTO T'PaBHTAlMSl U T€OMAarHETH3M SIBJISIFOTCSI OIIpe-
JEISTFOLIMMU JUTSE 00pa30BaHMs U YCTOIYMBOIO pa3BUTHs XKHU3HU Ha 3emie. B Hacro-
AMICC BPEMS KUBHEACATCIIBHOCTD 6I/IOCI/ICTCMI)I, YCIOBCKAa U O6I_HCCTB8, TMOABEPIKECHBI
BO3JICHCTBHIO HE TOJIBKO MPHPOAHBIX (DAKTOPOB, HO U (PaKTOPOB, MOPOXKACHHBIX Ca-
MHM YEJIOBEKOM U 00IIECTBOM. MeXaHu3M BO3ACHCTBHS KOCMO-(DU3NIESCKUX U COLHU-
QJIBHO-JTIMYHOCTHBIX ()aKTOPOB Ha COOOIIECTBO JIIO/Iel Hanboee pebeHO MPOsBIIs-
€TCs B KPUTHYECKUX CUTYaIMAX, UMEIOIIUX OOJIBIIOE COLMAIBLHOE 3HAUCHHUE.

®dusnko-Ononornueckuii pakrop 0e3ycIOBHO sBISETCS (YHAAMEHTAIBHOW OC-
HOBOH IIyCKOBOI'O MEXaHM3Ma KPH3HCHOTO IICUXOJIOTMYECKOT0 COCTOSHHS YeIOBeKa.
ITpn sTOM, MO3r uenoBeka, KakK CIOXKHAs CUTHAJIbHO-MH(OPMALMOHHAs CHUCTEMa,
SIBJISIETCSI OMOJIOTMYECKUM TeCT-00heKkToM. OHAKO, Ha YeJIOBEKA M 0OIIECTBO Oojee
CHJIHOE BO3/ICHCTBHE OKa3bIBaeT MH(POPMAIMOHHBII COLUAILHO-TUYHOCTHBIN (ak-
TOD.

HccenenoBanus mokasaiy, 4To MOJ BO3AEHCTBHEM KOCMO-TE€O(H3NIECKOro (ak-
TOpa eXEerofHo Ha IuiaHere Oosee 500 MIIH. YEIOBEK OKA3bIBAIOTCSA B CUTYALMAX C
OIIACHBIMU IS HUX ITOCIAEACTBHSIMH, T.€. KaKIpli 11-H JeecriocOOHBIM YeIOBEK.
[Tpuuem, He BeneTcd y4deT WM CKPBIBAETCSI CTATHCTHKA KOJIMYECTBa JIFOICH, Ioma-
JAIOIIUX B TPYIILY PUCKA IO BO3JIEHCTBHEM COIHAIBHBIX, SKOHOMHYECKHX W MOJH-
THUYECKHUX (DAKTOPOB.

CHCTEeMHO-KOMIUIEKCHBIA aHAIN3 OOJBIIOr0 KOJIMYECTBA KPUTHUSCKUX CHTYa-
M, BO3HUKAIONIMX Ha IUIAHETE IO BO3JNEHCTBHEM KOCMO-(pU3HMYecKoro (akropa,
NpHUBEN K BBIBOAY, YTO B IDTAHETAPHOM MacliTabe HaOIfomaeTcsl MpoCcTPaHCTBEHHAS
HEOIpPEeIeNICHHOCTh ¥ HEOAHOPOIHOCTh pachpeneieHus coOwsiTii. Ho Bo BpemeHH
YETKO HPOCIISKUBACTCS IIMKINIHOCTD, TIPEAONPEASICHHOCTD, 8 HEIIMHEHHBIN Xapak-
Tep pacIpeneneHnii COOBITHI BO BPEMEHH CBA3aH C CUCTEMOW MPOCTHIX YUCET U MX
KpaTHOCTEH.

HUccnenoBanne KPU3UCHBIX COCTOSHUN B OOLIECTBE M KH3HENEATEIBHOCTH YeII0-
BEKa IO/l BO3/ICHCTBUEM COIMATBHO-THYHOCTHOTO HH(OPMAIIMOHHOTO (aKTopa MpH-
BEJIO K BBIBOIY, YTO NPU OTPHIATEIBHBIX — HEYCTOMYHMBBIX (Da30BBIX COCTOSHHSAX
JeATENFHOCTH TOJIOBHOI'O MO3Ta HapylIaeTcs OalaHC OTHOLICHHUI MEXIY SHIOKPHH-
HOH ¥ TOPMOHAJILHON ITOICHCTEMaMH OpraHu3Ma.
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[Ipn oTpumaTrensHOM BHENIHEM COLMATBHO-IMYHOCTHOM (hakTope Ha Ompeje-
JICHHOE BpeMs HapyIaercst 6ajanc Mexay QyHKuuel nmpaBoro U (yHKIHEH JIEBOTro
TMIOyIIapUi ToJI0BHOrO Mo3ra. [IpaBoe monymiapue 3aTopMakuBaeT (JeTepMHHHUPY-
€T) HOopMaJbHOe (YHKIMOHHPOBAHUE JIEBOTO, U TOBEICHYECKAs AEATEIbHOCTh BBI-
XOJIUT M3-TIO/I KOHTPOJISL, HAapyIIaeTCsl JIOTHKA CYXK/ISHHUH, peaknus 4yeJoBeKa HealeK-
BaTHA PEabHOCTH.

BeIxox U3 cOCTOSIHHMSI HEYCTOHYMBOIO PaBHOBECHS OOECIIEYMBAETCS BOJIEBBHIM
¢akTopom. Ho 1pu CKOIUIEHHH MacChl JIIOJeH, HAXOSIIUXCS B HEYCTOWYUBOM CO-
CTOSIHUYM TICUXHKH, BOJIEBOH (pakTOp MHIMBUAA MOJABISETCS, 00pa3yeTcsl 1eJI0CTHAS
pE30HaHCHO-KOJIe0aTebHAsl CHUCTEMa M3 OT/EIbHBIX MHAMBUIOB, KOTOpas CaMOBO3-
OyK1aercsi, HO MOAYJIUPYETCS U JETEPMUHUPYET 3TOT MPOIIECC BHEIIHUM (pakTopoM
Bo3jelicTBUs. Habmomaercss 3TOT 3P ¢eKT Ha COIUATBLHOM, OMOIOTHYECKOM, XUMHU-
YEeCKOM U (PU3NYECKOM YpOBHE Pa3BUTHS MaTEPUH.

B 90-x romax mpouuioro Beka HaMu MPOBOAWIUCH MOACTUPOBAHUE M KOJIHYe-
CTBEHHBIE PACUEThl PE3yJbTATOB OBICTPOTEKYIIMX COLUAIBHBIX MPOIECCOB — BBIOO-
POB npe3usieHTa U rydepHatopoB B Poccun. PesynbraThl omyOnukoBany 3a Mecsi| 10
Havasia BbIOOpOB. TOYHOCTH COBMAJCHHUI JTOXOAMIA JI0 COTHIX JOJEW IMPOIIeHTa Mo
KaxaoMy Kanaunaty. KommuecTBeHHbIE 3HaueHHs (TIPOLEHTHI) pacHpeAessuTuCh Ha
MOZENN ¢ KOHMYECKOH IOBEPXHOCTHIO, 00pa3ysl BUXPEBYIO CTPYKTypy. bbuia BBIAB-
JIeHa PUYHMHA IPEeJONPEeTIeHHOCTH IIPoLecca U ero NpOrpaMMHBIN XapakTep.

B obnacti 5KOHOMHYECKHX OTHOLIEHHH TaKKe MPOBOIWIMCH HCCIICIOBAaHUS U
MoJienupoBaHue kputndeckux curyarmid. B 2000 rogy Oputa mocTtpoeHa Takas Mo-
nens ¢ Hagana XX Beka u 10 2031 1. aus getsipex ctpan: Poccun, CILIA, I'epmanum,
Kuras.

B 2006 roay Hamu ormyOIuKoBaHO coodiieHue o Tom, uto B 2008 r. oyner ¢u-
HancoBbill kpusuc B CLIA. B 2010 r. 6puta onmyOnikoBaHa Hay4Hasi paborta, B KOTO-
PO¥i IIpeICTaBIIeHbI HE TOJIBKO rpa)uKH KPUTHYECKUX COCTOsIHUM 13 1-neTHero 1ukia
¢ 1900 mo 2031 r.r., HO ¥ UHBAPUAHTHBIA METOJ MOJCIIMPOBAHIS HEIMHEIHBIX KBaH-
TOBBIX PACIIPEAENICHMI 110 [IKajle BPEMEHH KPUTHYECKHX COCTOSIHHU AWHAMHYECKH
HEPaBHOBECHBIX CUCTEM. [5]

CornacHo rpadukam u pacueram, B CIIIA ¢ 2014 mo 2022 r.r. Gyzmer mo3rarnHo
pasBuBaThCs ro0aNbHEIA Kpu3uc. B 2022 r. pyxHer qoinaposas cuctema CIIA, a B
2030-2031 r.r. pyXHET NOJHOCTHIO MUPOBasi (PHAHCOBASI CUCTEMA.

I'epmanns u EC ¢ 2013 no 2015 r.r. mocturayT AaenpeccuBHoro yposasa. C 2015
o 2024 r.r. OyzmeT HaOMIOATHCS CTYIIEHYATHIN ObeM (PHHAHCOBO-3KOHOMHUYECKOM
aktuBHocTH: 2015 — 2018, 2019 — 2022, 2024 — 2026. Ho ¢ 2028 r. mo 2030 rox Oy-
netr HabOmromathes perieccust, u B 2030 — 2031 r.r. mpom3oiiner kpax (puHAHCOBOU
cucremsl EC.

B Kurae, mocne xputuaeckoro 2011 r., Oyzmer HaOMOIaThCS MOITAITHBIN MOIBEM
¢uHAaHCOBO-3KOHOMHUYecKor akTuBHOCTH: 2011 — 2018; 2019 — 2020 r.r. Ho ¢ 2022
mo 2028 r.r. u ¢ 2028 mo 2030 r.r. Oyzer HaOMOAATBCA peleccHs, KOTopasi 3aKOH-
yures B 2030 — 2031 r.r. kxpaxoM (HHHAHCOBOH CHCTEMBI.
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OUHAHCOBO-PKOHOMMYECKAs AesTenbHOCTh Poccun ¢ 2014 mo 2016 r.r. Oymer
HaxoauThbes B coctosHuu aenpeccur. C 2016 mo 2026 r.r. MOXHO 0XKUJATh YCTOM-
YHUBBIA POCT (PMHAHCOBO-9KOHOMHYECKOH aKTHBHOCTH, C IIEPUOJOM TOPMOXEHUS B
2022-2024 r.r. Cnag nenoBoit akTUBHOCTH mpuxoauTcs Ha 2028 — 2029 r.r. [Tocie
yero Poccust Taxke CTaHOBUTCS YYACTHHUKOM INIOOAJIBHOTO (PMHAHCOBOTO KpU3HUCA.
Oroxa rinobdanu3mMa 3aKOHYUTCSI BUXPEM INI00aJbHOTO KPH3KCa U KPaxoM CYILIECTBY-
fomell  (uHAaHCOBO-3KOHOMHMYecKoW  mozenu.  KoHcomupmanmsi  (uHaHCOBO-
MIPOMBIIIJIEHHBIX TPYIII M CO3[JaHNE KaYeCTBEHHO-HOBOW MOJIENH OTHOIIEHHH TI03BO-
JIUT BBIITH Ha MyTh YCTOMYMBOIO Pa3BUTHUS SKOHOMMKH BILIOTH 10 2044 1.

B amoxy rno6anusma (hpuHaHCOBO-3KOHOMHYECKHE KPH3HCHI COBIAAAIOT C BOSH-
Ho-monuTH4eckuMu. B ¢espane 2003 r. aBTop 1OKIana omyOJMKOBall B OTKPBITON
reyaTy rpauk KOAIMIMOHHBIX (Tpymnna «A») U ABYCTOpOHHUX (Tpynma «By) BoiiH,
B KOTOpbIX yuactBoBana Poccust 3a ocnenaue 202 roqa [6].

I'pymnma «Ax»: 2008 — 1939 — 1914 — 1853 — 1812

['pymmna «B»: 1904 — 1853 — 1826 — 1806

['pymma «C»: 2008 — 2014 — 2018

B rpynme «A» - koanuuuoHHble BOWHBL: 1812 1. — OteuecTBenHas BoiiHa; 1853
r. — KpriMckas BoiiHa; 1914 r. — [lepBasg muposas; 1939 r. — Bropas mupoas; 2008
I. — JIOKaJIbHO-TOYeyHas (a3za Hayana rio0aJbHONH BOMHBI TPAHCKOHTHHEHTAIBHOTO
6noka HATO 3a kontpons Hajg pecypcamu Poccunn.

B rpynne «B» - BoitHBI OBYX cTpaH, nokanbHbie: 1806 1. — Pyccko-Typerkas;
1826 r. — Pyccko-niepcunckasi; 1853 r. — mepBas moioBuHa KpBIMCKOI BOWHBI Kak
Pyccko-typernkas; 1904 r. — Pyccko-smoHckas. Pyccko-typerikas BoiiHa B 1853 1.
HayaJlach Kak JIBYXCTOPOHHsIS, @ BO BTOPOM ITOJIOBUHE BOMHBI Ha cTOpoHE Typuuun
BeicTynn Aurnust 1 @panius. Takum 06pa3zoM, 3Ta BOWHA CTajla KOATHIMOHHOM.

Hauwnnas ¢ 2008 r., xorna mpomnnia tokaibHas BoiHa B FO. Ocerun, HanpaBieH-
Has, B KOHEYHOM cueTe, IpoTuB Poccum, oOpa3yercs HoBast hopma arpeccuu, Koraa
potuB oxHOH cTpansl (Poccun) ncnone3yrores pecypesl EC, CIIA, Kanans! u psga
JPYTUX CTpaH. OTO YK€ He KOATMIHA OTJENbHBIX CTPaH, a TJ100anbHasi TPAHCKOHTU-
HEHTaJIbHAs BOCHHO-TIONIUTUYECKAs] MAIllMHA IS YCTAHOBJICHUS MHPOBOTO TOCHO[-
CTBa CTOPOHHUKaMH JIaHHOH (hOpMBI TJ100ann3Ma.

B rpymry «C» yxxe Bomwu cobOsitust B FO. Ocernn, Ha Ykpaune, a B 2018 1. cre-
JyeT OXWIATh HAPYLUICHUS BOCHHO-TIONIMTUYECKOW CTaOMJIBHOCTH B €IIE OAHOU
ctpane — OpmBmIei pecryommke CCCP. ®aza mepBoro nmepruoja IecTaOMIn3aliui Ha
TIOCTCOBETCKOM TpocTpaHcTBe u npoasmkenne HATO k rpannmam Pocenn.

Hpyras (Bo3moxHast) ¢aza OyIeT oprueHTHpOBaHa HEMOCPEACTBEHHO Ha Poccuro,
a 3aTeM W Ha JpyTrue CTpaHbl, He Bxomsmue B 610k HATO.

He crout onepexars cOOBITHSI, HO ClleyeT 0OpaTUTh BHUMAHUE Ha paclpezene-
HHUe coObIThil B rpymmax «C» m BeposiTHOCTHOM rpymnmne «D», mpuHsB 3a TOUKy OT-
cuera 2000 ron. IIpm 3TOM, aKneHTHpyeM BHHMAHHE Ha INAroBHIC YHCIIA HEJTMHEH-
HBIX pacnpeneseHH:

C) 2000 + 8 = 2008 + 6 = 2014 + 4 = 2018

D) 2018 =4 =2022 + 6 = 2028 + 4 = 2032
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3ammcaB B psax maropele gucna 864 w468, momydaem JBa  MOIYIIS
36x24 = 216x4, u 36x13 = 117x4. B cymme HepaBeHcTBa 216 > 117 marot Momynb
TOHKOU (PU3UUYECKOU CTPYKTYpPHI 333 — MpH3HAK arpaBUTALUH, T.C. COCTOSHHE He-
YCTOWYMBOI'O CTATUYECKOTO PABHOBECHS CHUI TPABUTAIMM M aHTHUTPaBHUTAIH. Eciu
MIPUMEHHUTH STO COCTOSHHE K COIMATBHBIM CHCTEMaM, TO OHO HAa3BIBACTCS «CHOM
pa3zymay, KOrja MOBEICHYECKYIO JACSITCIBHOCTh M TICHX0-3MOIIMOHAIBHOE COCTOSHUE
YeJI0BEKa WIJIHM TPYIIIIBI JIFOJICH TPETONpPEAeISIIOTCS HE JTIOTHKON MBIIIUICHHUS, a MMOJICO-
3HAHUEM, YTO TPOSBISACTCS B Pe(ICKTOPHO-UMITYIbCUBHBIX peakiusax. [Ipu stom
CBsI3b C BHEIITHUM MHPOM IPOXOIHT YEPe3 «CTOPOKEBOU IICHTPY» - KaHAJ BHEIIHETO
BO3JCHCTBUs. Takoe HAONIOmAeTCsA MpPHU THIHO3C, 30MOHMPOBAHWMU WIIM MACCOBBIX
TICHX 03aX.

Cymma monyneit maroBbix uncen @ = 864+468 = 1332 = 666+666 — ynBoeHHbIE
«4HUCia JbSBOJIAY, & €CIU 0e3 MHUCTHKH, TO 3TO KO3(D(UIIMEHT arpaBUTALUH, WIH
TOHKOW (DPU3MUYECKON CTPYKTYPHI.

B pacnpeneneHnu coObITHH BO BPEMEHHU BBISBISIETCS JiorapupmMudeckas 3aBH-
CHUMOCTb. O'—ICHB Ba>XHBIM SBJISICTCA TO 06CTO${T6HBCTBO, 4TO IOCJIC pean3alu HUK-
na «C» U CHATHUS BO3JCHCTBHS BHEIIHETO (pakTopa — AETEPMHHAHTa CHCTEMa OTHO-
IIEHUI He UCcYe3aerT, a, PO/ ONpe/eIeHHbIN JIATeHTHBIH Mepruoj], caMoBO30YyKa-
€TCsl U JIOCTUTaeT YCTOHYMBOrO MUKOBOI'O COCTOSIHUSI — IIaT(OPMBI.

OTO 03HAYaeT JIMIIb TO, YTO MPOLECC PA3BUTHUSI arpecCU B OOLIECTBE BBIAIET
M3-TI0J] KOHTPOJII MaHUIYIIATOPOB M CTaHeT riiodanbHeIM. OJHAaKO, 00IIECTBO, HAXO-
JUICh B COCTOSIHM «CHa pa3ymay, He CIIOCOOHO OLIEHHUTh CTEINEeHb II100aNbHOM onac-
Hoctd. HeoO0X01uMO BBIBECTH COOOIIECTBO M3 DTOI'0 COCTOSIHMS, M KaK MOYKHO OBICT-
pee.
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JJOKAJIbHO-TOYEYHBIA ®PAKTOP U MYTOT'EHE3
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Cucrema odmeniaHeTapHbIX (paKToOpoB

Bce cTopoHbI )KH3HENEATENBHOCTH OHOJIIOTHYECKAX CUCTEM B OCHOBHOM 3aBHCST
oT resneo-reodpuzndeckux (paxTopoB BozaelcTBus. Hamu ObuIM poBeeHbI UCCieno-
BaHHS MO JIOKAJIBHO-TOYEYHOMY BO3/ICHCTBHUIO CIA0BIX M CBEPXCIAa0bIX MOJIEH U U3-
JIy4CHHUN Ha OMOOOBEKTHI, a TaK JK€ CIeNIaH CUCTEMHBINA aHaJHM3 Pe3yIbTaTOB JKCIIe-
PUMEHTOB psija HAyYHBIX LIEHTPOB.

K caMbIM cTaOWIIBHBIM BO BPEMEHH, CaMbIM CBEPXCIIa0bIM W HUYEM HE DKpaHH-
PYEMBIM TIONSIM OTHOCHUTCSI TMOJI€ TSATOTEHHs. | paBHTAallMOHHAs MOCTOSHHAs paBHA
G = 665+(7:3.09777) = 6.672596849289022x10™ Hxm?%kr’. Ho Ha MOBEpPXHOCTH
3eMiIM OHO paclpoCTPaHEHO HEe PaBHOMEPHO. B reomaroreHHbIX 30HaX Mepernaj
YCKOPEHUS CUIIBI TSDKECTH MOXKET TmpeBbimathes 0.5% OTHOCHTENLHO CTaHIapTHOTO
yekopennsi g = 9.80665 m/c’. TIpideM OHO CTPEMHTCS, HO HE JOCTHTaeT 3HAYCHHUS
7 = 9.8696044 M/c%, a mepron CBOGOIHBIX KONeGaHMil MasSTHHKA CTPEMUTCS, HO HE
JIOCTUTAET 3HAYEHHUS] OCHOBAHUSI HATYpaJbHOro Jiorapudma e = 2.7182818284590 c.
B cepenune noszanpouuioro Beka accUCTeHT ['eTTuHreHckoro ynusepcurera Ilaynb
HImuar o6Hapy)ui 3¢p(exT 3aMeTHOro yBeIHUYCHUS! CHUIIbI TATOTEHHS MPU dKPaHH-
pOBaHUM KPYTWIBHBIX BECOB IPOTOYHOM BOAOW. B reonaToreHHbIX 30HaX YCKOPEHUE
Moxer gocturath g* = 9.84839177197 m/c’>. Ecim g*x3.097777, To mOTydHM
HepapXUYeCKUi Ps IMHUKOBBIX COCTOSHUI — Iepenajia BBICOT, KOTOPHIE BBI3BIBAIOT
OTBETHYIO peakuio B 6nocucremax: h = 0,3; 0,5; 0,8; 1,2; 1,5; 1,8; 2,0 metpos.

Buoputmuka Bcex OpraHM3MOB CHHXPOHH3HPYETCA ¢ PUTMaMH F€OMarHHTHOTO
monst. [lnanerapHple MO AMMOIBHOIO THMA SBISIIOTCA cinadbimMu (23—69 mxTn), a
CEeKTOpaNbHbIE MO clabee IIaHeTapHBIX, a UX CHJIOBBIC JTMHUM HAIPaBJICHBI BAOIb
umpot (cMemeHs! Ha 90°). JlumonbHas opraHW3anys MarHUTHBIX TONEH oOpasyer
«CEeTKy» MOBEPXHOCTHBIX IToJIel Ha Ianere. [Ipu aToM, HaOIIODAI0TCS HEpaBHOMED-
HOCTH TI0 3JIEKTpHUIecKoi cocranisiromeit 6omnee 100 mkB. brarogaps yemy Hampas-
JIEHHOCTH CIa0bIX CHJIOBBIX JIMHHUH BJIMSET Ha PacTeHUs B GopMe KOPPHTHPYIOLIETO
¢axropa [1]; [2]. JIBmkeHHe 3JMEKTPOHOB BJOJIb PA3HOHAIMPABICHHBIX MAarHUTHBIX
CHJIOBBIX JIMHHH TaK e Pa3sHOHAIPaBIICHO. JTO CIIOCOOCTBYET MOSBICHUIO Ha IIO-
BEPXHOCTH 3eMJIM U B aTMoc(epe MHOKECTBAa MUKPOBUXPEBBIX 00pazoBaHHid. B pe-
3yJbTaTe KOHIEHTPAIMU MHTETPaJbHBIX BUXPEBBIX MHUKPOIOJICH BO3HHKAIOT Ooiee
MOIIHBIE BUXpEBble 00pa3oBaHusl. [1osBICHIE BUXPEBOTrO MOTOKA CIIY4aeTcsl TOIBKO
nocie 3axona CoiHia.

HanpspkeHHOCTh  3JIEKTPHUYECKOro IONisi y TMOBEepXHOCTH 3emun paBHa 130-—
180 B/m (B rpo3y mocruraer 300 xB/m). CoOCTBEHHBIE YACTOTHI €CTECTBEHHOTO

! JKenonxun Anexcandp Tumogeesuy. KaniHUHIPaICKOE PETHOHATEHOE HAYIHOE OBIIECTBO.
236000, r. Kanuauarpas, np-t Mupa 9/11, (4012) 93-58-39. Email: sistemazh@mail.ru
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3JIEKTPOMArHUTHOTO U3NTy4EHUs] UMEIOT pe30HAHCHBIE MUKU: 2, 8, 14, 20, 26, 32, 38,
44, 55 ', KOTOpBIE COBMAAIOT C PSIIOM OHOIOTHYECKUX PUTMOB.

[IpuponHbie MexaHHYeCKUe KOJeOaHus, B T.4. aKyCTUYECKHE, TaK e OKa3bIBAIOT
BO3/IeiicTBIE HAa OMOOOBEKTHI. BuOpupyrommue 3ByKH MeXaHUIeCKHX KOoJieOaHUH BbI-
COKHX YaCTOT B Merarepuax COHpPOBOXKAAIOTCS AJIEKTPOMArHUTHON BOJHOW M oOpa-
3yercs OeryIiee 3JIEKTPOMAarHUTHOE Tone. B Xoze Hammx uccienoBaHuii ObUTH 00-
Hapy)XeHbl He3aTyXalollye KoseOaHus He B AJIIEKTPOMArHUTHOM, a B DJIEKTPOCTAaTH-
YEeCKOM TI0JIe, KOTOpoe 00pa3yeT KOJbIeBbIe ToJisl. KOMIO3UIus MarHUTHBIX, SIIEK-
TPUYECKUX, DJICKTPOMArHUTHBIX W aKYCTHUECKHX TOJIeW M M3Iy4YeHHH B IIMPOKUX
npezieNiaXx U3MEeHsIeT aMIUIUTYly, UHTEHCHBHOCTb, MOIIHOCTH ITOTOKA W CHITY BO3/EH-
CTBHS 1K€ B KOPOTKHUI MEPUOJ BPEMEHHU.

dyH1amMeHTaIbHas1 0CHOBA 0M03¢PexToB

CtaOunbHble 371eMEHTapHbIe YacTUIbl AEHCTBYIOT Kak euHas (yHIaMEeHTalb-
Has MMOACUCTEMA KOPIYCKYISAPHO-BOJIHOBOI'O BOSHCﬁCTBHﬂ Ha 6HOO6’L€KTI)I, T.C. OHHU
SABJISIFOTCS HOCHUTEIISIMU CI/IFH&J’IBHO-KO}IOBOF{ KOMITOHEHTH. B OTy TIpyIIly BXOAAT
(OTOHBI, HEHUTPUHO, DJIEKTPOHBI, & TAK )K€ Y-4aCTUIBI, }-4aCTUIILI U OO30HBI. Yy — -
YaCTHUIBI — ATO ABA YCTOWYMBBIX MU30H-(DOTOHA WM NoAGOTOHA. BO30HBI — yacTHIIBI
C LIETOYHCIICHHBIM CIIMHOM, B OTJIMYHE OT (JEPMHOHOB C MOIYLEIBIM CIIMHOM (dJIeK-
TPOH, IPOTOH, HEHUTPOH U 1Ip.).

ABTOpOM [0K/Iana OblIa co3laHa eIuHAas MOINYJIbHAs CUCTEMa paclpeeieHus
[0 CEeKTOpaM AWANa30HOB B COOTBETCTBHUH C JUIMHAMHU BOJIH CIIEKTPOB H3ITY4EHHS
(OTOHOB, Y M Y—4acCTHL, KOTOpbIE O0OPa3ylOT HEPapXUUYECKHH psAA PE30HAHCHO-
MUKOBBIX 4acToT (auH) BonH [3]. Hauboneimit a¢ddexr Bo3neiicTBis Ha Groopra-
HU3MBI MPOUCXOIAT IPH MaKCUMAaJbHOM COJMKEHHH ITHKOBBIX COCTOSHHH ¢ COO-
CTBEHHBIMH OnonorndeckuMu purMamu. [Ipu 3ToM, B30y 1aeTcs Wi MOAABIAETCS
(GYHKIUS ONpEIeNneHHOro 3JIEMEHTa TeHEeTHYECKOTO0 MEXaHH3Ma, 4TO IPHBOIHUT K
3aMETHBIM KOJIMYECTBEHHBIM M3MEHEHHAM. A KauyeCTBEHHBIC M3MEHEHHUS B OpraHax
WM OpraHW3Me WHUIUHPYIOT MOIYJIALMH BONHBI H3JIydaTenls. DTO XapaKTepHO,
NpeXae BCEro, Uil OHMOM3IYYCHHUH, COmep)KaIlnX MH()OPMAIMOHHYIO KOMITOHEHTY,
BBI3BIBAIOIIYIO 603D EKTHI.

OCHOBHBIM 3JIEMEHTOM S3bIKa CUTHAJIBHO-KOIOBBIX CHUCTEM SBIIIOTCS MOMYIIH,
KOTOpBIE MOTYT OBITH NPECTaBJICHBI B BUIIE CAMOCTOATEIBHBIX «YHU(DUIIMPOBAHHBIX
YHCIIOBBIX Y3JIOB» WJIM CHUTHAJBHBIX OJIOKOB-KOJIOB, MMEIOIIMX NMPU3HAKA WHBApH-
AQHTHOCTH — HE W3MEHSIOIINX CBOM (DYHKIIMH U CBOWCTBA PH MHOTOYHCIICHHBIX IIpe-
oOpa3zoBaHuax. TabnuIa MOTYIBHBIX PACIPENCNICHUH O CEKTOpaM M JIHana3oHaM
It (POTOHOB TIpUBE/IEHA Ha puC. 1.

Mu3oH-GOTOHE W (POTOHBI HE O0JANAIOT AIEKTPUIECKUM 3apsiioM, HO TIPH
OIPEeNIeTICHHBIX KOJIMYECTBEHHBIX CKOIUICHUSX JIEMEHTAPHBIX YACTHI] TPOSBISETCS
HOBOE Ka4eCTBO HE CBOWCTBEHHOE OTIEIBHBIM YaCTHIIAM — 3TO CIIOCOOHOCTh K TeHe-
pamuK BOJH 3JIEKTPOMArHUTHOro m3nydeHus. [Ipu aTom, obmas cyMMa Macc CKOII-
neHus y-, - 1 Qorouactunr Mg, = My+my+ms = 9.1095745%10™%! kr — 510 MOYTH



CIllo, 2014 Cooprux mpyoos Konepecca—2014 333

paBHO Macce 3JEeKTpoHa. A 00mIas CyMMa SHEPTHH UMITYIIbCa CKOIUIEHUH TPEX THUIIOB
qactl| E,q, = E1+Ey+E; = 44.92x 10% kr-m/c. [TOTEHIMATBHBIM HOCHTEIEM oTpu-
LATENBHOTO 3apsiia sBISIETCS (-4acThIla, a MOJIOKHUTENILHOro — y-yactuna. [Ipu ca-
MOOPTaHHU3aLUH IIAPONOAOOHBIX CKOIUIEHHH 3JIEMEHTapHBIX YacTHL JOMHHHPYIOT
HE CTPYKTYpHBIE OTHOIIEHHS, a CBOMCTBa M (PYHKIMOHAIBHBIE CBSI3H SJIEMEHTOB.
[Ipu 3TOM, 0COOYIO pOJIH UTParOT 003€-4acTUIIBI U OO30HBI.

CoBpeMeHHbIe (U3UKM HE JAENAIOT pa3jindue MeXay TepMuHaMu «0oze-
yacTuia» 1 «0030m». OnHaKo, 0030H UMEET KOJIMUECTBEHHO-KaueCTBEHHOE OTIINYIHE,
T.K. COCTOMT M3 JEBATH 0o3e-yactui. Macca 6030Ha paBHa Mg = 1.11393%x10°% kr
npu mamerpe obmeii chepst dy = 5.95461948x10™ mm. B mporecce camoopranmusa-
UK ¥ reHe3uca 0030HbI 00pa3ytoT 110 THIIOB 003e-3JIeMEHTOB, 00JIalatoNX pas3-
JIMYHBIMHA WHIUBHYaJIbHBIMH CBOMCTBaMH, NapaMeTpaMu u GyHKiusmu. 13 Hux 77
TUIIOB HEMOCPEICTBEHHO YYacTBYIOT B co3ianuu 7777000 BUOB yHUKaJIBHBIX Opra-
HHUYECCKUX O6pa30BaHHI>II C MHANBUAYAJIBHBIMU OTIMYUTEIIbHBIMU IIPHU3HAKaMHU. KpO-
Me Toro, OO030HBI y4acTBYIOT B o0OpasoBanun 1111000 BuIOB aTtoMapHO-
MOJIEKYJIIPHBIX HEOPTaHMUECKUX COEMHEHHH BelecTBa ¢ 0COOBIMU CBOMCTBAMHU U
GYHKIHAMHE.

JIroOoii OmoopraHu3M, B TOM YHCJIE PACTEHUs, HE TOJbKO W3JIy4aroT (DOTOHBI
(buodoToHHAsE SMUCCHS), HO TIOTJIONIAIOT HX: aJCOPOMPOBaHUE — MACCUBHOE X I10-
IJIOIEHNE U «(OTOHHBIN 3aXBaT» IEPUOANYECKOE AKTUBHOE IOITIOIICHHE (OTOHA.
Ha Ouosnorndeckom ypoBHe mposiBisiercsi 603e-3¢dexr. Hanbomnbiryto akTHBHOCTD
II0 3aXBaTy ()OTOHOB MPOSABIIAIOT IOYKH POCTA B CIIEKTPE HHPPAKPACHOTO U3ITYUCHUS
(mormnomenus). OTo moaTBepkaeHO 3Kkcniepumentamu JI.B. benoyc, 11.B. Bononnesa
(MockBa) [4]. Owueprus (OTOHOB upe3BbuaiiHa Majia: Juii N-TIOJYPOBHS
E,= 5.03845x10™ krxm/cek m mus S-moxmypoBHs ES = 20.007777x10% xrxm/c.
Ckopocth (oroHa S-momypoBHsi obmiemsBecTHa: 2997, 9245792457924579 xwm/c.
@DOTOH N-NONYPOBHS HE HMMEET JIMHEHHOW CKOPOCTH, a JIMLIb €€ HSKBHUBAJICHT:
2997.29972997 km/c. bnarogapsi cBepxMasioi 3Heprun (OToHa, eMy OTBOAUTCS POITb
CHTHAJIBHO-KOJIOBOT'O areHTa, NPEAONpeAeNAIonero nejaeByo (GyHKIHMIO Mporecca
mpeoOpa3oBaHuUil P paHHEM 3Talle OHTOreHe3a [5].

[NomaB B 30HY aKTHBHOT'O 3aXBaTa, ()OTOH S-TIOAYPOBHS BCTYIIAET BO B3aUMOJEH-
ctBUe ¢ (HOoTOHOM N-TOAYpoBHA. OTHOIIEHHE CKOPOCTEH ompexaenser 0a30BBIA Pl
YaCTOT ITMKOBBIX COCTOSHHH Ul (PUKCHPOBAaHHBIX (PE30HAHCHBIX) IUIMH BOJIH B
HaHomerpax: A = V'V, =100,0,208,470,734,356,0,190,674 HaHOMETpOB. DTO «4H-
cTo» (PM3NIECKHEe Pe30HAHCHBIC MUKA. [IpOoM3BOMHBIE OT 6a30BOW UTMHHBI BOJH, 00-
Pas3yroT IHKOBHINA Psif «OHOJIOrM3UPOBAHHBIX» JUIMH BOJH B HaHOMETPAx, KOTOpPHIE
WHULNUUPYIOT TPOSBICHHE aHOMAaJbHBIX O0modddexroB. Kaxmeiii 6Grope3oHaHCHBIH
KOJ-CUTHAJ (TPYIa CHTHAJIOB) UMEIOT crierupruieckne QYHKINN TTOJABICHUS A
AKTUBHU3AIMHA OMOPU3NICCKUX HIN OMOXUMHUYECKUX MIPOIIECCOB B OMOCHCTEME, a TaK
K€ JJIIEMEHTOB MEXaHM3Ma TI'€HETHYeCKOH mporpaMMsbl. [Ipym 3TOM, KOJBI-CHI'HAJbBI
HeNMHEIHO pa3duBaroTcs Ha rpynmbl. OTKIOHEHNE JTake Ha OJWH HAHOMETp, MEHSET
CHUTHAJIbHBIE CBOWCTBA BOJIHBI. Tak, HampuMep, NpH aiauHe BoiHBI 544(555-11) HM u
455(444+11) HM TPOMCXOIUT TOPMOXKEHHE PA3BUTHS, a Mpu 544+2 = 546 HM mpo-
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LIECC Pa3BUTUS YCKOPSAETCS, a JKU3HEHHBIM LUK cokpamaercss Ha 20%. [lukoBoe
COCTOSIHUE BOJNHOBOH (hYHKIMH (POTOHA 0Opa3yroT TPU Pa3HOYPOBHEBEIC (pa3HO3a-
PAIHBIC)  CEKTOpAa-MOMYITH, KOTOpPBIE TaK JKE€ COCTOSIT W3  MOAYJICH:
A) 1:0,81=1,2,3,4,5,6,7,9,0; B) 1:0,891=11,22,33,44,55,66,77,89,00; C) 1:0,8991 =
=111,222,333,444,555,666,777,889,000. OnHO3apsiHbIe MOAYJIA YUCIIA TIOPSIIKOBO-
TO psizia, ABYX3apsAHbIC MOAYIN U TPEX3apsiTHbIC MOAYIIH 00pa3yIOT eIMHEBIC Hepap-
XUYECKHIM MOMYJIbHBIN pAJl AJIMH BOJTH B HAHOMETpAX.

JwvHa BONH B
Cexrop Junanazon HaHOMETpaX Criextp
A a 3,456,789 Caepxokectkuii (ObicTpBIe (O-
TOHBI)
B By 22, 33, 44, 55, Kectkwuii ynpTpaduoner
By 66, 77, 88, 99 (manpHwMiA)
C1 111, 222, 333 YibTpaduoner (OIvKHUN)
C Cy 444, 555, 666 Bunumerii ceet (390-760 xkm)
C3 777, 888, 999. WudpaxpacHsiii

Puc. Ne 1. Tabnuma MonynmeHBIX pacnpenenieHuid o cekropaM (A, B, C) nuamazoHoB
(a, B, C) B COOTBETCTBHH C JUIMHAMH BOJIH CHEKTPa ()OTOHOB B HAHOMETPAX

CexTop «A» OTHOCUTBCA K AWANa3oHy CBEPXKECTKOTO CHEKTpa ObICTPBIX (oTO-
HOB; cekTop «B» - k x&ctkoMy (nanpHemy) yabrpaduonery. Cekrop «C» siBisieTcs
rJ1aBHBIM criekTpoM. Moaynu 111-333 HM onpenensioT ATUHBL BOIH ONMKHETO YIb-
Tpaduonera, a Mogynu 777-999 HM onpenessoT Auana3oH HHPPaKpacHOTo CIEKTpa.
Jluana3oH BHIMMOIO CBETa HAXOMUTCS MEXAY BoiaHamu jimuHor 390-470-760 um. B
cekrtope «C» HaxomsaTcss 0a30oBble IHKOBBIC BOJHBI, OOJNAmaloOIINe CIOCOOHOCTBHIO
arperupoBaHue M MHTETPUPOBAHUS C MOAYJISIMHU APYTUMX IUana3oHOB. Tak, Halpu-
Mep, TIPH HaJIOXKeHUH 0a30BBIX BOJH cekTopa «C» u Moayiel cekropa «B» obpasy-
10TCsl OMOpE30HAHCHBIE BOJIHBI, KOTOPHIE CTUMYJIUPYIOT IPOLecC TeHe3uca B OHocH-
cTeMax. A NPH HEraTHBHOM BO3JCHCTBUHM NPHBOIAT K nucOaiaHCy (yHKIMOHAIb-
HBIX cucTeM. MHTeTpamus 9acToT ceKTopa «A» U arpernpoBaHHBIX YaCTOT MPHUBOIUT
K CHH3preTHdeckoMy 3¢ dekry: 00pa3oBaHHI0 YCTOWYHMBBIX PE30HAHCHBIX OMODU3U-
YEeCKUX IMKOB. B KadecTBe 4MCIIOBBIX MPUMEPOB HAJIOKEHHS BOIH MOIYJISI CEKTOpa
«C» m cekropa «B» MOXHO INpHBECTH CIEYIONINE MHUKOBBIE COCTOSHUSL: 777—
33 =744; 666-33 = 633; 555-33 = 522; 444-33 =411 uM. DTOT psii MOXKHO TMOIY-
YUTh U3 oTHOImIeHHS 1:243 = 411,522,633,744,855,967 um.

LleHTpanbHBIM PE30HAHCHBIM MTHKOM TJIABHOTO CEKTOpa SIBISIETCS BOJIHA JTHHON
470 am. Ero ¢msmueckoif OCHOBOH SIBISCTCS MPOHM3BEICHUE MBYX MHPOBBIX KOH-
CTaHT: CKOPOCTH cBeTa u TTOJIOBUHBI qHuca TIH: cx0.57 =
= 4709128,917087424 m/c:10%c = 470 HaHoMmeTpoB. Ecmu mpowmseenerme ¢x0.57
YMHOXHM Ha Maccy nersimero gorona (ms = 1.07015545522x10°% kr), o nomydum
SHEPTHIO UMITYlTbca (POTOHA, TaK KaK SHEPTHs HJIEMEHTAPHBIX YaCTHI] ONPEEIsIeTCs
npomsBeneHueM: E = mxVx0.5z, a He TUIIEHHONW BCSKOTO (PH3UYECKOr0 CMBICTa Ma-
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TEMATHKO-KAHOHHYECKUM BEIpakeHueM E # Mxc?. Uncio 7 yKa3biBaeT Ha JTHHEHHO-
BpamaTeNbHblii  Xapakrep JBIDKEHHS (OTOHa — KOPIYCKYISIPHOM YaCTHIBI
d=22x10"" MM, B pesynbTaTe €ero peanmsyercs BONHOBAs (YHKIHS, KOTOpas
npezonpezeneHa npoussenenneM: ¢x0.5z.

Takum oOpazom, 6a3zoBas yactora ¢ L BomHbl = 470 HM NpU HAJIOKEHUU (ATUTH-
Kalun) 4actoT «By» cekropa naér psii MMKOBBIX COCTOSHUM OJNM3KUX K Onodu3mye-
CKAM  pe30HaHCHBIM  mukam: 470+55=1525 ©m.; 470-55=415 =M™,
470+11 = 481 um.; 470+77 = 547 um.; 470+121 = 591 am. Oukcarus 1 «OHOJIOTH-
3anus» MPOMCXOUT MPU YUaCTUH YacTHIIBI-oneparopa +1 HM.

U3 Tpéx craOuibHBIX (yHIAMEHTAJIbHBIX YacTUI], HEMTPUHO HanOoJiee TECHO
cBsi3aH ¢ rpaBuranueil. Juametp Heitpuno d = 4.4x 10 Mm; nuHeitHas CKOpPOCTb S-
noaypoBHs Vs = 2997. 3251732517325173 xm/c; SKBUBaJISHT JIMHEHHOH CKOpOCTH N-
nogypoBHa V, =2997 km/c. A SKBUBAJEHT CKOPOCTH p-nogypoBHs V,=2997,
333 789 487 227 xm/c. OHepruss ~ HUMITyIIbCa E,=5.03844x10% kr'm/c  m
Es = 20.007777x10™ kr-m/c, mpu m, = 21.6045x10 kr [6].

ITocTossHHas TpaBuTaimu paBHa G =2:V,= 6.6725968492890x10™ H-m?%/kr?.
CBs13p OueBHIHA. B cuiry 3TOr0 HEWTPHHO MOXKET Pa3BEpPHYTh TPACKTOPUIO CBOETO
nBikenust Ha 90°. HelTpuHo mepemeniaercs B MPOCTPAHCTBE, MOJOOHO IIaXMaTHO-
My KOHIO OyKkBOW «I'». DTO CBOWCTBO HEHTPHHO MPOSIBIISIETCS BO BCEX OpraHU3Max
CIIOCOOHBIX IIEPEABUraThCS MO CyIIE ¢ MOMOIIBIO HOT. Y pacTeHHil, Kak MpaBHIIO,
NIPOSIBIISIETCS. B aHOMaJIbHBIX cuTyauusix. Hanpumep, Bo3aeiictBue HEUTPUHO 3aMeT-
HO TIPH HapYLICHUH CTPYKTYpPHO-(pyHKIMOHAIBHOrO OajaHca B mpoiecce Mopgore-
Hesa. Tak, y lepeBbeB IPH aHOMAJIbHOM TPOIU3ME U AUXOTOMUH.

YHukanbHblii Onopuzndeckuii paxrop

3eMitst SIBIISIETCS CBOCOOPa3HBIM «y3JI0M» (DaKTOPOB KOCMO(H3MIECKOro BO3 e H-
cTBUs Ha OuocucteMbl. OHa TeHepUpyeT Bee (pu3NUecKue Mot U U3JIy4eHHs U, Kpo-
M€ TOr0, CBOW COOCTBEHHBINH — YHUKAIbHBIA OHONIOrHYecKnil ()aKTOp KOHTAKTHOTO M
JMCTaHTHOTO BO3JEHUCTBUSA. bronornueckuM cucremaMm GU3MUYECKUE TONA U U3ITyde-
HUS CITY’KaT OCHOBOH JUISI BOZHUKHOBEHUS OMOIONeH W OMOM3IydeHnd. YJacTBys B
CO3JJAHMH M Pa3BUTUH JKUBBIX OPTaHU3MOB, (HU3HUECKHE (AKTOPHI MPETEPIICBAIOT
HN3MEHEHHS B OpraHn3Me — OMOIIOTU3UPYIOTCS, MPUHIMAs IIPU 3TOM 3HAYCHUS Mapa-
METPOB U (OPMBI, OTBEYAIOIIHE ONTHMAIILHBIM YCIIOBUSIM CYLIECTBOBAHHS U Pa3BU-
Tus 6mocucreM. HecooTBercTBHE (DM3MUECKNX MapaMeTpoB (pakTOpoB BO3MEHCTBUSA
COCTOSIHHIO yCTOWYMBOTO OajaHca OMOMPONECCOB B OpPraHM3ME MPUBOAWT K JecTa-
Ownm3anmy B paboTe (HYHKIMOHATHHOTO MEXaHU3Ma U, [aliee, K THOSH OpraHu3Ma.

B 60-x — 70-x romax mpoIuioro Beka MAOHEPOM B UCCIICAOBAaHUU (PeHOMEHA MY-
TOreHe3a TPH AWCTAHTHOM BO3JCHCTBHHM HA TECT-OOBEKTHI OMOIOTM3MPOBAHHBIM
(oHOBBIM HM3ITydeHHeM ObLT XabapoBckuii nccnenoBatens L[3siH Kanpuens. B cBoeit
9KCTIEPUMEHTAILHOM YCTAHOBKE OH MPOITYCKaJl ITy4OK (DOHOBBIX M3ITy9€HUH TTIAaHETHI
4yepe3 OM000BEKT — FTeHETHIECKUI JJOHOP, KOTOPBIA «OHOIOTH3HpOBa Teohu3nye-
CKHE M3JIY4eHUS CHUTHAIFHO-WH()OPMAIIMOHHONH KOMIIOHEHTOH OMO00OBEKTa-I0HOpA.
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3areM, IMy4OK MOAYJIUPOBAHHBIX JOHOPOM OHMOM3ITYYEeHHH HAaIrpaBisUics Ha TeCT-
00bekT. [Ipnuém, 6103 deKT H3MEHEHHUs KauecTBa TECT-00BEKTa JIOCTUTaeTCsl He3a-
BHCHMO OT Pa3JIMYHBIX BHIOB, KJIACCOB, BO3pAacTa M YpPOBHS 3BOJIOIMOHHOTO Pa3BHU-
THs 00BEKTa-I0HOpa (OMOU3TydaTeNs) U TeCT-00bhekTa (OMOTIPHEMHUKA).

Bo3MoxHOCTP 1IeneHanpaBiIeHHOH nepeadl TeHHOH HHOpMaIy KOHTaKTHBIM
cnocodbom mponemoncTpupoBan E.II. Pasmaxun (HoBocHOMpCK) B 3KCIIEpUMEHTax
10 Tepeaye KayeCTBEHHO-HOBBIX CBOWCTB PAcTEHHSMH-IIOHODaMHU OIHOTO BHAA
pacTeHusIM-IpUEMHIKaM Jpyroro Buaa [7]. B pesynabraTe skcnepuMeHTa HpH IUId-
TEJILHOM KOHTAKT€ W ONpEeeTEHHBIX YCIOBUSX IMepeaaBaiach 4acTh FeHETHYECKOW
nHopManuu pacreHus-JI0HOpa (TepefaTuuKa) TecT-00beKTy (MPUEMHHKY) IpH
paHHeM dtare oHTorenesa. IIpu 3ToM, y pacTeHus-puéMHUKA TPOSBUIOCH yCHUIIe-
HHE TUIAaHUPYEMBIX CBOWCTB U 3aMETHOE M3MEHEHNE MOP(OIIOTHH.

B 2009 r. E.II. JloOkaeBa (r. CapoB), 00o0mast pe3ynbTaThl SKCIIEPUMEHTOB
npuBenéaHbx B PO BHUND®, cnenana coobuieHnue o0 ToM, 4TO MpU 00JIy4eHUH
TECT-00BEKTOB HAMOONBIINIT OM03((HEKT BHI3BIBACT HE CKOJIIBKO YaCTOTa BOJIH M3ITY-
yaTess, a MOLYyIALun my4ka BoiH [8]. Kak u BelmenpuBenéHHbIe IPUMEpPHI, 3TO J10-
CTaTOYHO CEphE3HBIM HAYYHBIA apryMEHT B TI0Jb3y HOBOT'O HAmpaBiieHus B Onodu-
3MKE — UCCIIEZI0BAaHNE MOYJIMPOBAHHOW BOJIHOBOM (PYHKIMHU Kak (akTopa [eeBoro
OMOJIOTHYECKOI0 BO3IEUCTBHSL.

Tpancdopmanuu u gedpopmanumn

CurHajipHO-KOJIOBasi KOMIIOHEHTa Onodusuueckoro (akropa BO3JACHUCTBHUS IO
CBOMM I1apaMeTpaM HMMeeT He3HAYHUTENbHbIe OTJIMYMS OT CUTHAJIBbHOH cHcTeMbl (u-
3U4ecKuX (HaKTOPOB BO3ICHCTBHSA M PACHPEAEICHHs PEe30HAHCHO-ITMKOBBIX COCTOS-
Hui. OgHAKO, 3TOr0 JOCTATOYHO JUI Ka4eCTBEHHOH TpaHC(opMarmu (HU3HIECKHX
CUTHAJIOB B OWodu3uyeckue cUrHanbl-kozpl. CyTh Tpolecca OHUOIOTH3AlUK CIEK-
TPANBHBIX COCTABJIAIOIINX CBEPXCIAOBIX (U3MUECKUX HM3JIy4EeHHII MOXKHO OIlpere-
JIUTh METOOM CPAaBHUTEIBHOIO aHAM3a YHCIOBBIX 3HAYEHHI 0a30BOroO psia IUKO-
BBIX COCTOSIHUA B HAHOMETPaX M CHEKTPAIBHBIX COCTAaBIIOMNX OHO(OTOHHOM
SMHCCHH HMHHIMUPYIOMNX On03pdeKT. DKCIepUMEHTHl 0 NHCTaHTHOMY BO3JEH-
CTBHUIO Ha TECT-OOBEKTHl OMO(QOTOHHBIM H3JIy4eHHEM, OXBATHIBAIOIIMM BECh CIIEKTP
BOJIH IVIABHOT'O CEKTOpA, MpoBOoAINCE A.b. BypiakoBeIM 1 coTpynHHKaMH Kadeapbl
smOpuonoruu MI'Y. DKcriepuMeHTHI POBOAMINCEH B Pa3HBIX 00IACTAX ONTHIECKOTO
JIMaria30Ha Ha pa3BHBAIOLIMXCS AMOPHOHAX BBIOHA Pa3sHbIX M OJMHAKOBBIX BO3pacT-
HBIX TPYyNIL BaXHBIM sBiSETCS TO, YTO I (HIBTpanuKM OMO(POTOHHOHN IMHCCHH
SMOpPHOHOB HCIONB30BATHCH WHTEP(PEPEHIMOHHBIE CBETOQHUIBTPEI ¢ MAKCHMYMOM
nponyckanus npu: 372, 379, 386, 401, 404, 416, 455, 482, 526, 546, 593, 628, 756 u
780 HaHOMETPOB (IIMpPHUHA TIOJIOCH TIPOyCcKaHusd +3HM) [9].

Panee MBI Honydunu OONBIIMHCTBO COCTAaBISIONIMX OJHM3KHMX MO 3HAYCHHIO K
MaKCUMyMy MPOIMYCKaHHUS CBeTOMUILTPOB. BO3MOXKHasi KOPPEKTUPOBKA HAXOIUTCS
B Mpuenax MONOock mpomyckanus: 415+1; 455+0; 481+1; 525+1; 544+2; 591+2;
624+4; 756+0; 778+2. 3TO TOBOPHUT O TOM, YTO JAHHBIH SKCHEPUMEHT JOCTHT QyH-
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JAMEHTAJIBHOTO YPOBHSI OTHOLICHHH OMOCHCTEM M JOCTHT BBICOKOW CTENCHH WHBA-
puanTHOCTH. UTO TO3BOJISIET c/enaTh 0000MICHNS U PacIuPUTh KPYT BOCIIPOM3BOI-
CTBa B JIPyrUX OnocucTeMax HaOmonaeMbix 3P QeKToB.

Oco0yr0 pormb B MexaHH3ME OHO(DH3UYCCKUX MpPeoOpa3oBaHUN W CO3JaHHUU
YCTOWYMBBIX PE30HAHCHBIX COCTOSIHUI MIPAIOT JUIMHBI BOJH, COOTBETCTBYIOLINE PSi-
Jly TIPOCTBIX YHCeN M X KpaTHocTeil. Tak, Hanpumep, B IUana3oHe OJMKHETO YiTb-
tpaduonera: 53x7 = 371(+1)+7 = 378+7 = 385(+1) um. CormacHo 00OOIIEHHBIM
9KCMICPUMEHTAJIbHBIM JAHHBIM IPH 3THX JUIMHAX BOJH MPOUCXOMUT HAPYIICHUE
Mop¢oreHesa 1 cnadoe yCKOpeHHe pa3BUTHUS Y TeCT-00bEKTOB, HEKOTOPOE COKpallle-
HUE OKM3HEHHOTO0 UWKIOB opraHu3moB. J[lpyras rpymma: 7x57 = 399+2;
17x32 =544+2; 37x13 =481+1uM. OTH OWONYYH UPUBOAAT K 3HAYUTEIEHOMY
HapyureHno Mopdorenesa. Jlanee, npocroe yncno 137 — uucno youiina. Ckopoctb
(oToHa ymMHOXXeHHOE Ha 137 nmaér nmuny BoiHbI okono 411 HM. Mnm ckopocth cBe-
Ta, JeNeHHas Ha KOA(QQHUIUEHT o — IMOCTOSHHYIO TOHKOW (DU3UYECKOH CTPYKTYpBI.
Psin momo6wuii 6611 nipuBeEH Boime. [Ipu L = 411 HM OuoM3nydeHre MEHsIeT HarpaB-
JICHHOCTb JICWCTBHSI Ha TMOJSIPHO-TIPOTHBOIONIOKHYIO TIPH BOJTHE oreparope £5 HM.
Tak, 406 HM — «yOuTh Miaammx»; 416 HM — «yOUTh CTapIIMX». JTH AaHHbIE ObLIH
HOJTy4eHbl B XOJie dKCIepUMEHTOB Ha Ouodake MIY, paznensst cBeTopUIbTpaMu
pa3HbIe BO3pACTHbIE IPYIIIBI SMOPHOHOB BbIOHA U Kapra. Kcraty, yaBoeHHas Oa3uc-
Hast juinHa 208 HM cooTBeTCTBYeT Onodu3nueckoit Jiune Boaubl 416 um. [pu Bonxe
L =416 HM pe3ko ycKopsieTcs pa3BUTHE U COKpAIaeTcs )KM3HEHHBIN UK B 2 pasa.
A 1pu B3aMMOIEHWCTBUHM PAa3HOBO3PACTHBIX TPYMI, HPUBOIUT K THOETH OOHOH M3
Hux. [Ipu BomHe L = 526 HM >KHU3HEHHBIA UK cokpartaercs B 7 pa3. Ilpu Bozneii-
ctBuM BonHOHU L = 593 HM 3amemnsercst pa3BuTHE PocTa U yBEIUYMBACTCS KHU3HEH-
HBIN IIUKI B 2 pasa.

Takum oOpa3oM, pu Bo3jeicTBUM (u3Hyeckoro (akTopa Ha OMOOOBEKT, TP O-
HCXOJHMT ero TpaHchopManus B OMOPU3UUECKH, KOTOPBI BOCIPUHUMAETCS Ha KIle-
TOYHO-MOJIEKYJIApHOM ypoBHe. [IponcxomsT u3MeHeHus B OMOXMMHYECKHX MpOLec-
cax WM cOOU B MOJISKYIISIPHO-TE@HETHYECKOM MEXaHU3Me.

KomnnuecTBeHHbIe M3MEHEHHS B OMOXMMHUYECKUX IIpoLeccax HanbosIee 3aMeTHBI
B OKCIEPUMEHTaX C PAcTeHUSIMH. Tak, HalpHMep, OPUEHTHPOBAHHBIE MAarHUTHBIE
JIMHAW OTHOCHUTENHFHO MEPHAMAH WM IIUPOT ILTAHETH! HMOBBIAIOT WM ITOHMKAIOT
obmiee KOJIMYECTBO JIMIUIOB B JIMUCTHSIX MarHUTOYYBCTBUTEIILHBIX PAaCTEHHH B 3aBH-
CHMOCTH OT MPOCTPAHCTBEHHOIH OpPHEHTAlMH BBICAKEHHBIX B PSIKH pacTeHuit. O0-
nmydenne yacroramu ¢ qmuHHOM L = (1:0.243)+N HaHOMETPOB TPUBOANT K TIOBBIIIIE-
HHIO KOHIICHTPALUK B PACTEHHUSX ayKCHHOB (T€TEPOYKCHHA), YTO IPHBOIUT K YCKO-
PEHHIO pOCTa, a MPU KPUTHYECKUX KOHIEHTPALMSAX HACTyNaeT THOenb pacTeHHS.
AHanornysble 1e)OpMaIMOHHBIE TIPOLECCHl MPOUCXOIAT B JTHOOBIX OHOIOrHYSCKUX
CHCTEMax.

Hedbopmanus 61000bEKTa BHOCHT W3MEHEHHS B CHTHAJIBHO-HH(POPMAIMOHHYIO
COCTaBIISIFOLIYI0 OMOM3IIydEeHUsI 3TOro o0beKkTa. IlepBbM 3TOT 3ddekT oOHapy uI
W.I1. Ka3znaueeB (HoBocnOupck) B Hagane 80-x rozmos mpomwtoro Beka [10], mome-
CTUB B YepEHYyIOIIUICS Pl MPOOUPOK JBE KYIbTYPHI B YEPEAYIOMIMXCS MPOOHPKax
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(3mopoByto U HHOHUINPOBaHHYIO). boibHAs KynbTypa repenasa 30pOBbIi CUTHAT Ha
MopakeHue, Mociie 4ero 310poBble 3adonenu. Jledopmanus Onomorndecknx oobex-
TOB I0J] BIMSHAEM BHEIIHHX M BHYTPEHHHX (AKTOPOB BO3JECHUCTBHS NMPUBOIMT K
nedopmanuu u dnonorndeckoro noist. Bee ¢puznyeckne moss, Kak npaBuiio, aedop-
MUPYIOTCS TI0JI BO3AEHCTBHMEM BHEIIHEro (axropa, To Ouomnoist aedpopMUPYIOTCS
camuM OrooObekToM. Hampumep, conHeuHbIi BeTep neopMUpyeT MarHUTHOE ToJie
3emin, 00pa3ylo CTOSUYIO YAApHYIO BOIHY, KOTOpas «00KMMAaeT» TeOMarHUTHOE
IoJIe C «JHEBHOM» CTOPOHBI Ha 5 AMaMETpoB 3eMJIM, a C HOYHOHW BBITATHBAET €r0
uueiigom 10 500 AMaMETPOB TUIAHETHI.

dopmupoBaHue, CTPYKTypHU3alus U nepopMaliys OHOJIOrHIEeCKUX Mojed mpouc-
XOJIUT B TIpOIECcCe pa3BUTHSI OMOOOBEKTA. A YHOpsAOUYEHHAs! Ha OIHOW JIMHUU TPYII-
na Jie)opMUpPOBAHHBIX MOJIEBBIX 00pa3zoBaHuii (kak B skcnepuMentax B.I1. Kaznaue-
eBa u JLII. MuxaiiioBoii) oOpa3yeT NpPOCTPAHCTBEHHYIO CTPYKTYPY — BOJHOBOW
BUXPb, 33JJAI0IIMI CTPOTYIO HAIPaBJICHHOCTh OMOW3TYUYEHHUH, TaK Ha3bIBAEMbBIH «I10-
JIeBO cTBOp». B mpupoze Takoe sBneHne Obi10 00HapyxeHo H.A. SIpociaBueBbiM B
JeconapkoBoif 30He M Ha ynunax r. Omcka [11]. JlepeBss, BbICaXKeHHBIE B pSAA U
NO/IBEP)KEHHbIE aHOMAaJbHBIM TPOIM3MOM W JHXOTOMHUEH, oOpasyrT nedopmupo-
BaHHbIE OMOMNONs. 3aMepbl MOKa3ajH, 4TO MPU JUXOTOMHUH oOpaszyercs oObEMHas
KyOomonoOHas ss4eucTas CTpYKTypa, pa3Mep KOTOPOil Y B3pOCIBIX JEPEBLEB PaBeH
npuMepHo 2x2x2 wmertpa. Ilpu nMHEHHOM paclolOKEHUH [EPEBbEB, SUCHCTHIC
CTPYKTYpbI 00pa3yioT MOJEBOH CTBOP — OPHEHTHUPOBAHHBIN BOIHOBOJ OMOM3Iyde-
Hul. Jlaxe y OTHaJIEHHBIX AEPEBbEB, HAXOMAIMXCS HA JIMHUU CTBOPA, IIPOUCXOAUT
aHoMaJlbHas JedopManus CTBOJIOB M BeTBEH. Pamom pacrymue, HO He Ha JIMHUM
CTBOpA, IEPEBbS UMEIOT HOPMAJIbHOE Pa3BUTHE CTBOJIOB U BETBEH.

JlokaJIbHO-TOYEYHbIN (PaKTOp U MyTOreHe3

C uenpio omnpezeneHus cladbix (akTOPOB BO3JACUCTBHSA M (PU3UYECKHX OCHOB
MeXaHU3Ma Ae(OpPMALOHHBIX NIPOLECCOB POCTa IPEBOBUAHBIX PACTEHUH Ha PaHHUX
JTamax OHTOreHe3a, HaMH OBUTH IPOBEICHBI CUCTEMHO-KOMIUIEKCHBIE HCCIIEIOBAHUS
U OKCTICPHMEHTHI.

B kauectBe 00BEKTa MCCIEIOBaHMIT aBTOPOM MoHOTrpaduu ObUTH BBEIOpPAHEI JIe-
pEBbs, MOABEP)KEHHbIE aHOMAJIBHOMY TPONU3MY M AWXOTOMHH. KanuHuHTpanackas
o0nacTb HE OTHOCATCS K YHCIY TIeONaTOreHHBIX pPErdoHoB. OIHAKO, JIOKaIbHO-
TOYCYHBIC TPOSBICHUS aHOMAJIBHOI'O TPOIHM3Ma M IUXOTOMHH MMEIOT SPKO BBIpa-
JKEHHBIE W 3aBEepLICHHBIC (POPMBIL, YTO 3aMETHO MPEAONPEACIISET TOYHOCTh Pe3ybTa-
TOB 3KCIIEPUMEHTOB U UCCIICIOBAHUI.

B xozme uccrenoBanmii OBUIO OOHAPY)KEHO TIPOSBICHHE TPABUTALMOHHOTO 3(-
¢ekra I1. LlIMuara — goKagpHO-TOYECHHAS AeOpMAIUs IPABHTALHOHHOTO MOJIS BO-
JIOHOCHBIMH TIOTOKaMH M CTPYSIMH TPYHTOBBIX BOJ. CTpYHHBIC TIOTOKU BOIBI YCHIIH-
BaloT (haKTop JIOKAJBHOTO TATOTCHHUS M YCKOPEHHsI B MHKpO30He. Bennunna yckope-
HUSA npuOIIIKaeTCs K YCKOPEHHIO B reonaToreHHbIX 30HaX
(g* = 30.50812151820:3.07777), HO HE CTOJb SIPKO BBHIPAXKECHHBIM MOPSIIKOM HEpap-
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XHYECKOT0 psifia MMKOBBIX COCTOSHUM. UTO0, B CBOIO 04epe/b, IPUBOAUT K Jedopma-
MM MarHUTHOTO M 3JIEKTPUYECKOTO MTOBEPXHOCTHBIX MOJEH, BO3OYKAEHHUIO JIEK-
TPOMAarHUTHOTO TOJNS U M3MEHEHHWIO OTHOIICHHWH MOpSIKa B CTPYKTYpe CIaObIX W
CBEpXCIA0bIX (POHOBBIX M3Ty4eHHH, 00pa3ys IEIOCTHYI0 KOMIO3UIHMIO Teoduinye-
ckoro (hakTopa BO3AEHCTBUS (JIOKaIBHO-TOYEYHOr0). BogHas ocHOBa B mpupone H
JKMBBIX OpraHu3Max sIBJSIETCS YHUBEPCAJIBHBIM PELENITOPOM JJIs Teoroiell U Onuoro-
JIel, a TaK JKe YCHINTENH uxX jaedcTBus. [on BozmelicTBHEM 3IIEKTPOMAarHUTHOTO T10-
JI51, KOJIMYECTBO BO30YXKIEHHBIX MOJIEKYJ BOIBI yBeianduBaeTcsi. CliocOOHOCTh BOJBI
OT/aBaTh AJEKTPOHBI, TIPUBOIUT K MOBBIIICHUIO JIEKTPOJOHOPHOIO (oHa B OHOINO-
TMYECKUX cpeliax. DIEKTPUIECKOe I0JIe UrPaeT CYIIECTBEHHYIO PO B Pean3aliu
6noaddexros. OyeHb Manas YHEPrHss MArHUTHOTO TOJISI OTBOJIUT MY POJIb CITYCKO-
BOr0 MEXaHU3Ma CHUTHAJIbHO-KOJJOBOW CHCTEMBI.

[pouecc nedopmanuu nepeBbEB MOPAKEHHBIX AUXOTOMHEH HAYMHAETCS C LEH-
TPaJIbHOW MOYKH POCTa CTBOJIA, T.K. OHA TPOSBIISET HAUOOJBIIYIO aKTUBHOCTH «(oO-
TOHHOTO 3axBaTa» - 003e-3(pekTa. ITO CBSI3aHO ¢ TAraMH pocta aepeBbes. [lox
BO3JICHCTBHEM BOJIHOBOTO KOJ-CHUTHajla (OTOHA YOWiinbl morubaer LeHTpajbHAs
nouka pocra nepesa. [locne e€ rubenn HauMHAET TOMUHUPOBATH HelTpuHO. [lon ero
BO3JICMCTBUEM LIEHTPAJIbHBIM IIPOBOJHUK POCTAa pa3BauBacTCs, U3MEHss HaIpaBile-
Hue pocta Ha 90° (MEpHNEHOUKYISAPHO BEKTOPY HPUTSHKEHUS). 3aTeM, W3 TOPU30H-
TaJIbHOTO MOJIOXKEHUsSI OJIHA WJIM JBE CTBOJIOBBIE BETBH BHOBb Pa3BOPAuYMBAIOTCS Ha
90° ¥ MPUHUMAIOT OOBIYHOE BEPTUKAIBHOE MOJIOKEHNE pocTa (NapauielibHO BEKTOPY
MPUTSDKEHUS) IpUHUMasi U -o0pasHyto ¢opmy, nepeBépHyras Oyksa «[I». ITpu mo-
MUHALMH JIEKTPOHOB PEATM3YETCsl TEOTPONU3M WM aHOMalbHbIH TporusM. Ilpu
9TOM, LIEHTpaJIbHAs IIOYKa POCTa HE MOrudaer. A IPH OTCYTCTBHH OTPHIATEIbHBIX
(axTopoB BO3IEHCTBHSA — B HOPMAJIbHBIX YCIOBHSAX JOMHHAHTOM Iporecca Mopgo-
ruHe3a sBisiercs GoroH. [Ipu 3ToM, y OONBIIMHCTBA BUIOB AEPEBLEB BETBEOOPa30-
BaHHE OPUEHTHUPOBAHO OTHOCUTEIHHO LEHTPAIBHOIO NMPOBOJHUKA POCTA CTBOJA JE-
peBa V-o0pasHoe.

JloMHuHanus 3JIEKTPOHOB MPH aHOMAJILHOM TPOIHM3ME B HanOoJee 3aBEpPIICHHOM
BUJIC ¥ HEOOBIYHOW (hOpME COCHBI OOBIKHOBEHHOM MOXHO BCTpeTuTh Ha Kypiickoi
koce Kammamarpanckoit obmactu. Ha He OomnbimeM ydacTke Ieca, JHAMETPOM
D =200 M, pacTyT KpuBBIE, CKPYYCHHBIC COCHBI, TAK Ha3bIBAEMOIO «TAHI[YIOIETO
niecay, NpUayAIuBoi Gopmel: Kpyra, crirpainu, OykBsl «b» u naxe ¢uru. B Tom ciy-
Yae, €CJIM CTBOJI IIPUTHYNO Y ocHOBaHMA Ha 90°, oH oOpa3yeT crmpaneBuaHyio (Hop-
My, n1&Ka Ha 3emiie. B Havanme nmponuioro Beka ceMeHa 3THX COCEH 3aCEBalIM II0 CTaH-
JAPTHOM KJIIETOYHOW TEXHOJIOTHH HA OJMHAKOBOM PAcCTOSHHH, HA MECTE TOPOCIIEro
TPOCTHUKOM 03€pa, 3aChITAHHOTO MEeCKOM JfoH. Kpome Toro, BBICaKHBAIHCh OOMb-
mve ca)keHIIBl TOPHOM cOCHEI, puBe3&HHoM n3 Kapmat, Anbr, [Tupenees, Onozamm-
Ta KOTOPBIX yXe copmupoBanack. I1o3TomMy, psSaoM ¢ «TaHITYIOIINAM JIECOM» PaCTyT
POBHBIE KaK CTpYHa COCHBI.

Ha srom Mmecte, mon BiHsHHE ABW)KEHHS TPECHBIX BOJ 3aMBa M COJEHO-
MOpPCKHX BOjI, 00pa3oBajach €CTECTBCHHAs! Pa3HOYpPOBHEBAs JPEHAXXKHAS CHCTEMA C
NepecevyeHsIMI 1 BEePTUKAIbHBIMU MpoMbIBaMu. OOpa30BaHMIO BEPTHKAIBHON Jipe-
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Ha)KHOHM CHCTEMBI CIIOCOOCTBOBAJIN OCTaTKH BEPTHUKAIBHO PACIIONOKEHHBIX cTeOnen
KaMbllia. B «raHmyromeM Jjiecy» IMOBBINIEHA BIAXKHOCTH ITOYBHI, paCTyT HEKOTOPHIE
BU/IbI BJIAroJIFOOMBBIX PACTEHHH, MOBBINIEHA 3JIEKTPOIIPOBOTHOCTD ITOYBBI, OTKJIOHE-
HHE MarHUTHOM CTPEJIKU 110 BEPTUKAIN B INpEZAeIax HOPMbI, MOOWIbHAS CBS3b 3HA-
YHUTENIHHO JIy4Ille, YeM Ha JPYTHX y4acTKaX KOChI, paJllallMOHHBIA (DOH HIKe, 4eM B
r. Kanmnaunrpane. Jpyrux reopusndecknx OTKIOHEHHH HeT [12].

[Ipn BepTHKANBEHO-CTPYHHOM JBIKEHUH TPYHTOBBIX BOJ IPOMCXOIUT CTPYKTY-
pH3anys HeJaMHHAPHOTO TOTOKA, YTO BBI3BIBAET JeopMaruio reopu3nuecKux I1mo-
JIed M M3TyYeHWH Ha JIMHUM BEPTHUKAJIBHOIO POCTA JIEPEBBEB. DTO SBJICHHE OBLIO
obHapyxeHo emé B 30-x rogax npouuioro Beka Bukropowm Illay6eprom — aBcTpuii-
CKUM HCclefioBaTeneM-u3o0perareneM, KoTopblid B 40-X Toax Tak ke paboTan Haj
MIPOEKTOM JieTaromero naucka Peiixa [13].

B cBoux skcnepuMeHTax IO HENMHEHHOMY pAaCIpENeNIeHUI0 SHEPIHH BOJIbI,
JBIDKYIIEHCS 10 BEPTUKAIBbHOI TpyOe, OH MPOMycKal OIHY WIM TPU TOHKUX HHUTH
yepe3 TpyOy. biarogapsi moToky BOAbI OHHM 3aKPYYHBAIHCh B TPEXMEPHYIO CIIMPATIb.
Haunbonee cunbHOe 3aKpydyMBaHUE MPOMCXOAWIO B M3TM0AX COMPAIH. AHAJIOTUUHBINA
IIPOLIECC MPOUCXOAUT IPU ABWKCHHU IEKTPOHOB B NpoBOAHMKE. YUepe3 77 ier
JI.LH. T'ayute npencrasuina B 2009 r. KpUCTauIONnoo0HYI0 MOAETH (B BHIE TPEXPS-
Ho# criupasu 30/11), momy4eHHy0 METOIOM MOAYJIBHOrO MomenupoBanus [14]. Dta
MOJIETIb aJICKBATHO OMMCBIBAET CTPYKTYPY HEIaMHHAPHOTO MOTOKA MOJEKYI BOJABI U
naéT cTporo-HayuHyro uHTepnperanuio s¢pdekros B. [llaydeprepa. B npupone neii-
ctBUe 3TOoro 3¢dexra npossunock Ha Kypmickoii koce. HesHauutenbHbIe TOUEUHbIE
W3MEHEHHs CTallMOHAapHOro rpaButanuonHoro noius (3ddexr I1. HIMunra) u, xak
CJIE/ICTBHE, IPYTUX TOJel, BHECEHHBIE BEPTHKAIBHO-CTPYHHBIM JIBH)KEHHEM CTPYK-
TYpPUPOBAHHBIX (3aKPYYEHHBIX) IPYHTOBBIX BOJ, BHECIO Je(opMalui B €CTeCTBEH-
HBIN TIOPSAZIOK M XapakTep OTHOIIEHUH (OHOBBIX U3NMydeHuil. PocTku, mpoOuBIIHecs
U3 CEMSH, ITOJTyJaroT JIOKHBIM CUT'HAJI OT TOYEYHOTO UCTOYHUKA CIIA0BIX M3ITydEeHHUH.
MexaHu3m 6uo3ammTh eimé He chOPMHUPOBAH M HAXOIUTCSI B HEYCTOMYMBOM COCTO-
stHuM. Kon-curHan BHOCHUT M3MEHEHHE B T€HETHUYECKYIO IPOrpaMMy pocTa CTBOJIA,
3aKpyduBas €ro B aHOMAJIbHOM TpomM3Me. PacTeHue mbITaeTcs OOONTH OMacHYyIo
«BEPTHUKAJIBY, MEHSASA CTPATErNIO MOPSIIKA — XKU3HHU, HAa CTPATETHIO Xa0ca — BBDKUBA-
Hus [15].

Tponms3m mposiBIIsieTCs He TONBKO B M3MEHEHWH BHENTHEH Qopmbl pacteHus. Ha
MIONIEPEYHBIX Cpe3ax CTBOJA «3aKPYUEHHOro» JiepeBa HaOmromaercs nedopmarms
KJIETOK ¥ BOJIOKOH C OJTHOW CTOPOHBI CTBOJIAa M HOPMAJIBHBIM POCT C MPOTHUBOIOIOXK-
HOW. B M30rHyTOlN YacTu AepeBa rOAOBBIE KOJIbLA CHIIBHO CMEIIEHBl OTHOCHUTEIBHO
CEep/IIEBUHBI CTBOJIA — [IEHTPAIILHOTO MPOBOIHHIKA POCTA, @ BOTHYTAas! — BHYTPEHHSS
CTOpOHA KOJIbI[A CTBOJIA — OT/aJeHa OT He€. bonee MIOTHBIE M TOHKHE YIUTHHEHHBIE
BOJIOKHA (B 2.5-3 pa3a ToHbIIE 1 TBEPKE OOBIYHBIX) CKPYUHBAIOT YaCTh CTBOJA, KaK
KeJIe3HBIH 00pyd, CMeIiasi HOpMaIbHbIE KIETKH (BOJIOKHA) BO BHYTPEHHIOIO YacTh
n3ru6a. KopHeBast 4acTh pacTeHHs Tak e yJacTBYeT B IpolLecce aHOMAJIBHOTO TPO-
3Ma.
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Takum 00Opa3zoM, (yHIaMeHTa bHbIEe Pr3ndeckrue (akTopbl TOUEUHOTO BO3EH-
CTBHS B PaHHEM OHTOreHe3e (TOJIeBbIe, BOJTHOBBIE, KOPIIYCKY/ISIPHBIE) TPEICTABIISIOT
co00if CHCTEMY DIEMEHTOB EIMHOTO CHIHAIBHO-UH()OPMAIMOHHOTO MEXaHH3Ma
yIIPaBJIEHHUs MPOIIECCOM ONTHMAIBHOIO MM aHOMAJIbHOTO Pa3BUTHS OPraHU3MOB.
CHCTEeMHO-KOMIUIEKCHBIH MOIX0 U METOBI HE JUHEHHBIX MpeoOpa3oBaHUil U BbI-
YuCIIeHUH OMOKUOEPHETUKU 3HAYUTENBHO YBEIHUYMBAIOT pecypc OHOpH3MKH U eé
BO3MO)KHOCTH, ITO3BOJIIIOT CBECTH B €IMHOE IIEJI0€ CaMblii rTyOOKUi ypoBeHb (yH-
JAMEHTAJIBHBIX TOYEYHBIX OMOMPOIIECCOB M CaMbIi BBHICOKHN YPOBEHB CIOKHOCTH —
OpraHu3aiuio Ouocepsl MIaHETHI.
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