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T[lonydeH KpUTepuii KOHEYHOCTH A -THIa aHAIMTUYECKOH B MPOKONOTOH IIOCKOCTH (yHKIUH
f B Tepmmmax xorddurmentor @ypne norapudma ee MOAyIs B Clydae OrpPaHHUEHHS HA POCT

JIBYXIIapaMeTPUIECKOM XapaKTepUCTUKH | (S, r, f ) :

KaroueBble ciaoBa: aHanuThueckas (yHKIOHs, JBYCBSI3Has 00JIacTh, XapaKTEPUCTHKA
HesannnHHbI

We get a criterion for finiteness of -type of analytic functions in punctured plarfe in terms
of Fourier coefficients of logarithm of its modulus the case of restrictions on the growth of two-
parametric characteristi€ (s,r, f).

Keywords: analytic function, doubly connected domain, Ndwara characteristic.
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YEPHBIN MPEJEJL YACTD 10.1
MPOJOJ)KEHME TEOPUM OTHOCUTEJBHOCTH

BBoauTcs, HOBOe OrpaHWYeHHE — HH OJHO TEJO HEeNb3s Pa3orHaTh JO MacChl OONbIe YyeM Macca
4EpHOI MABIPHI, B JOMOJHEHHE IO OTPaHHYEHUIO CKOpOCThi0 cBeTa. Ha 0asze 3Toro orpaHuueHus
MOJIY4aI0TCS HOBBIE (DOPMYIIBI JJI TEOPUU OTHOCUTEILHOCTH U PACIIUPEHHE KIIACCUYECKUX YpaBHEHUMN
JUISL Macchl, JUIMHBI, BpeMeHu. [loka3piBaeTcs OTHOCUTENBHOCTH 3apsiia. Pacmmpsiores Gopmynst ass
3apsia ¥ TpaBuTauu. B manHo# paboTe paccMaTpuBaeTcs MpOAOKEHUE TEOPUU OTHOCUTEIILHOCTH Ha
06aze pa3BUTHSA SPUPHON Teopuu, TIAe IUCKPETHBIM 3JIEMEHTOM CBepXTeKydero s¢dupa sBIseTCs
KpenToH (Kpemkas BOJIHA), 3JCMEHTApHBIC YACTHIIBI MPEICTABICHBI IJIOCKUMH BOJOBOPOTAMH,
rpaBHUTAIMs NPEACTABICHA KaK M3MEHSIOIIASACS IUIOTHOCTh KpenToHa (Kperkasi BOJHA), CO3/IaI0IIascsl
IJIOCKUMU BOJAOBOPOTAMH. 3apsii MPEACTABICH KAaK PACTAHYTHIM BOJOBOPOTOM XBOCT CHHYCOHMJbI HE
CBEPHYTHIN CIUPAJIBIO U CO3AHHBIN IUIOJIHBIM CMEUICHHEM KPENTOHA.

KuroueBblie c¢ji0Ba: T€OpUsi OTHOCUTEIBHOCTH, BOJAOBOPOT, KPENTOH, I'PAaBUTAILMS, MJIOTHOCTD,
Macca, BpeMs, AJIMHA, 3apsi]l, CKOPOCTh CBETa, Y€pHas IbIpa.

B mpenpinymumx rinaBax ObUIM MOJYY€Hbl pacUIMpeHHbIe (OpMYJbl IS TEOPHUH
OTHOCUTEJIbHOCTH
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L(V) = L, xv1-V2/C? 1 x[1- L(V)/ L,y ] (2)

1-[ GMs 1
C°R, J1-V?/C?

S SR il ) I O
TV)=T, m l:l (CZRo)l—VZ/CZ:| |:1_L(\/)/LCHI":| (3)

GM 1 1
= X 1— 0 X
N YIOPOIIECHHO MOKHO 3aIluCaTh KaK
MV)=M 0 X VEITX X [1 M(V)/IM YEPHOU ]XL__ L(V)/ L }

L(V):Lox\/l—VZICZX{ L }x[l_l—(v)/l-cnr]

1-M(V)/M YEPHOI

1 1
TNV)=T 1-M IM .o
( ) Oxmx[ (V) YEPHOU ]x|:1_L(V)/LCHF:|
Q(V):qu[l_M(V)/MqEPHOI/”I ]x|:1—L(V1)/L :|
Pacmimpenue ¢popmyn m1s 3apsiaa:
1 1
E3apﬂ()a(r):quxSIN(gxl+exr)xP(a’ﬁ) (5)
1 T 1
P = (e xSV T S erla) (5)
PacmnpeHI/Ie (I)OpMy.TI JJIsI TpaBUTALIAH.
E r=GM x—————xP(8,
epasumayuu ( ) (Ar )2 + r2 ( ¢) (6)
1
E” asumayuu r DGXM x XP 0’ 6-1
a1 (Ar ) +(r + f(r)) ©.9) (6.1)
1 g
E =GxM x > x P(@, 6.2
zpagumauuu(r) (Ar )2 € ( ¢) ( )
N

1
T (r)=GMmx (Ar)2—+r2 X P(a' . ,3)

1
Fepasumtmuu (r) DGme (Ar)Z + (r + f(r))Z X P(a’ﬁ)
Fepasumtmuu(r) = GMmx (Ar )2 e—Gler X P(avﬂ)

Pacmmpenue Gpopmyn ams sHepruu:

— 2 _ 2
E - rnO X C - I 600osopoma X wgobogopoma (7)
A Tak e 3BE3HBIN KOADPUIIMEHT MPEIOMIICHUS:
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2 GM Y’
nmé}dﬁbzd ( R) = 1_ 54 = 1_ ( Cz Rj (8)
GM
2
—_ G M ’ —_ R7 eOMNEHUA
Ccpebbl(R) - chema 1_ (CZ Rj - Cceema 1_ pT (9)

Ecan RHPEJ'IOMJ'IEHI/IH<<R TO Ccpemﬂ( R):CCBeTa .

B nanHOl paboTe M3MEHEHHE BPEMEHHU CBS3aHO C M3MEHEHHEM IUIOTHOCTH CPE/IbL.
Bce aneMeHTapHbIe YacTHIIbI MPEICTABISIIOT COO0N Pa3HOBHIHOCTh INIOCKHX BOJIOBOPOTOB,
B KOTOPBIX 2JIEKTPOMArHUTHAsI BOJIHA CBEPHYTA ONMpPEICIEHHBIM 00pa30M MO CITUPAIU. ITO
BO3MOYKHO W3-332 U3MEHSIIOIIEHCS TUIOTHOCTH 3(upa BHYTPU CHHPAIM U KaK CJICICTBHE
WU3MCHCHHUE CKOPOCTH CBETA BHYTPH 3TOM XKE CIHPAIIH.

B oroii rnmaBe s mocraparoch OOOOIIMTH W HMHTEPIPETUPOBATH IOJYyYCHHBIC
pe3yibTaThl HAMOJHUTh HX (U3UMUECKUM CMBICIOM, M o00pa3amu, o0O0JeryarimumMu
NOHUMAaHHUE CYTH SIBJICHUIA.

JInst 3TOro moctaBMM ONBITHI. BO3bMeM [BOE MAasTHHKOBBIX YacOB OJHH YacChl
OIyCTUM B BOJY, IPyTHe OCTaBUM B Bo3ayxe (puc.l). 3amamumcs BOIPOCOM, KaKUE Yachl
uayT meieHHee? EcTecTBeHHO Te, KOTOpble B Boje, HO modyemy? OTBET: u3-3a pa3HOM
IUIOTHOCTH cpeJibl. MBICIICHHO CTapaeMcsi He yYUTHIBATh 3aTyXaHHUE, BCIICJICTBUE TPEHHS,
MOTOMY, YTO B CBEPXTEKYYCH Cpejie, KOTOPBIM SBJIIeTCS 3(puUp, OHO OTCYTCTBYET. 3HAUUT,
IUIOTHOCTh CPEIIbl BIHMSICT HA XOJ W3MCHCHHS BPEMCHU. AHAJOTHMYHBIC OIBITHI MOXKHO
MOCTaBUTh U CO 3BYKOBBIMH YacaMH, M3MEPSIONIMMHU KOJIMYECTBO KOJCOAHUH B CEKYHIY
(B3aumojelicTBHE CO CPElod, YTO SIBISICTCS MOJEbI0 3(upa 00sS3aTEIbHO) M MbI TOXKE
MOJIYYMM 3aBHCUMOCTh M3MECHEHUS BPEMEHH OT TUIOTHOCTH cpefbl. ClieZI0BaTeIbHO BpeMsI
ecTb (DYHKIIHS OT IUIOTHOCTH cpefpbl (kpenToHa, a¢upa) t(r)=f(p(r))= f(p) rae p —mioTHOCTH
a¢upa (kpenToHa) WK cpelbl. B JaHHOM ciiydae paccMaTpuBacTCsi HE OJHOBPEMEHHOCTh
coobiTiii 1o  Jlopery (kak  paccMmarpwBaeTcsi  OJHOBPEMEHHOCTh B TCOPUHU
OTHOCHUTEJILHOCTH), @ XOJI TCUCHUS BPEMEHHU B JAHHOW TOYKE CpPEIbl M3MEHSIOMICHCS OT
IUIOTHOCTH 3TOM cpeabl (3TO CYIIECTBEHHOE OTIMYWE, APYrod moaxon). M3meHeHue
IUIOTHOCTH CPEJbl CBS3aHO C TPaBUTAIlMCH WMEHHO IMO3TOMY TpaduKd JUIsl Macchl H
BPEMEHH COBIAJAIOT, W TPABUTAIUS BIMSACT HA XOJ M3MCHCHHS BPEMEHH, MOTOMY YTO
U3MEHSIET TUIOTHOCTh Cpelibl. Tak X0/ MasTHUKOBBIX (3BYKOBBIX) YaCOB Pa3HbI HA Pa3HBIX
BBICOTAaX M3 332 U3MCHEHUS TUIOTHOCTH CPEIIbl OT BBICOTHI (pa3pekeHHOCTH). [1o aHamoruu
X0 BpeMeHU (CBETOBBIX YacOB) M3MEHSETCS OT BBICOTHI (IpaBHTAIMM) HAJ HCCIICILY MO
Maccoi (3emisl, COJTHIIE U T.J.) U3 3a U3MCHEHHUS IPaBUTAIIMU-TUIOTHOCTH 3upa (4T0 0JHO
u Toxe). To ecTh IpaBUTAIlMS M BPEMs CBsI3aHbI 4Yepe3 IUIOTHOCTH 3dupa (KpernroHa) u
rpaBUTAIMA TOKE QYHKIHSA MIOTHOCTU CPENbl Frpapuram()=f(p(r))= f(p) rae p —nmornocts
sa¢upa (kpernrona) win cpeabl. Hamomuunm,
YTO  IUIOTHOCTh  cpeasl —  ddwupa
OIpENEeNIAeTCS  KOJIMYECTBOM  KPENTOHA
(smemenT 3¢dupa) B eaunHHIle 00BEMA HIIH,
YTO TOXE CaMOC PACCTOSHHEM MEXIy
kpenroHamu. [lo atomy dopmyiel Teopuu
OTHOCHTEJIbHOCTH TSt BpPEMEHH
MOKa3bIBAIOT OTHOCHTEILHOE H3MCHEHUE
IUIOTHOCTH W MapajokC  OJIM3HEIOB
paspemiaeTcs M CTaHOBUTCS TNOHATHRIM  Puc.l.PasHoe Bpems B pasHbIX cpeax
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dbuznyecK.
JIoist TydInero MOHMMAaHUS 3TOTO SBJICHHS MOCTABUM JPYTOi dKcriepuMeHT (puc.2.0.).
[TomecTM Yachl B IUIMHAP C HMOPIIHEM CO CHEHUATBHO MOAOOpaHHBIM Tra3oM (u3beraem
nAByX(ha3HOCTH U JIMHAMUYECKOTO PAaBHOBECHS) M HAYHEM CHKUMATh MOPIICHb, M3MCHSS
IUIOTHOCTh r'a3a BHYTPH HWIMHJPA, ¥ MBI TAK)KE OOHAPYKUM 3aBUCHMOCTh — 3aMEJICHUS
(u3MeHeHMs) BpEMEHH t (=N
OT TUIOTHOCTH Ta3a =& i Q
BHYTPU IWIUHIPA WU 1 _—
B JIaHHOM cliy4ae oOT
U3MCHEHUSI €r0 JITHHBI.

A

Lo | T

®

-

To eCTh B

IKCIIEPUMEHTE

HaOII01aeTCS @

3aMe ICHHE =

(u3MeHeHME) BpEMEHH a 6

OT JIUHBI (IJIOTHOCTH  Ppc. 2 -ITapajgokc GM3HENOB: a - Mapai0KC OJU3HEIOB, O -
BHYTPH) LMIMHADA. W3MEHEHHE BPEMEHM OT MJIOTHOCTH

[ToctaBum TpetHii skcrepuMeHT (puc.3). [TomecTd HWIMHAP C YacaMd B BOAY,
NPUKPENMM BEpEeBKOH (CIIENKO#) K BecaM W HA4HEM JIBUraTh, MOCTCIIEHHO YBEIMYUBAS
ckopocTh. B pesynbrare conpotuBicHus cpeabl (Monenu 3dupa) Bechl OyAyT MOKa3bIBATh
yBEIMUYCHUE Macchl (XOTS MPaBHJIBHO TOBOPUTH CHJIbI F), TOA IaBiieHHEM Cpeibl H3-3a
cwibl F anmuna munubagpa R OyaeT ymeHbIIaThesl, TUIOTHOCTh BHYTPH LMJIUHApPa OyaeT
U3MCHATHCS, (B JaHHOM Cliydae YBEJIMYHMBATHCS) BeiieAcTBUE 4vero Bpemss T BHyTpH
HWIMHIPA HAYHET 3aMeJIATHCA.

HaGmonaercst cxoxecTh ¢ rpadukamMu TEOPUM OTHOCUTENIBHOCTH Uil BPEMEHH,
JUIMHBI, Macchbl. HamoMHUM, 4YTO aHAJIOTMYHBICE CXOJICTBA HAOMIOJAINUCH  TPU
UHTEep(HEePEHIIMOHHBIX HKCIIEPUMEHTAX CO CBETOM U UX IIIE€JIEeBBIMUA BOJHBIMU aHajoramu. B
HAIlIeM CJy4yae Mbl JiejlaéM Kak Obl 00paTHO, MbI CTABUM 3KCIIEPUMEHTHI Ha BOJIHOM MOAETU
U TIOJTy9CHHBIC PE3yJIbTaThl IEPEHOCUM Ha peasibHble (u3ndeckue 00beKThl. OTMETUM, UTO
B JIaHHBIX SKCIIEPUMEHTaX MbI HEPEXOJUM OT Ia3000pa3HOT0 COCTOSHUS K KHUIKOMY U
TBEPAOMY U3 32 Pa3HbIX CHJI B3aMMOJEHCTBUS BELIECTBA HA Pa3HBIX pacCTOAHUAX. /s

CBEPXTEKYy4HX ra3oB (3dupa)
TaKUX CKa4yKOB HET, MEHSeTCs
TOJIbKO CTENeHb BS3KOCTU. Tpu
COCTOSIHHSI BEIIECTBA TOJTYYarOTCs
n3-3a mepeopranuzamnuu dpupa. B
JAHHOU MOJIENN MapasioKc
ONMM3HENIOB OOBSACHAETCS OYEHb
MpOCTO, OHU OBUIM B Pa3HbIX
IUIOTHOCTSIX KPENTOHAa B KOTOPOM
BpeMsl TeueT 1o pasHomy (puc.2.a). Puc. 3 -3aBUCUMOCTb Macchl OT CKOPOCTH

[ToctaBuMm yeTBEpTHII
HKCIEPUMEHT, YTOOBI MOHATH CYTh HOBBIX (DOPMYJ PaCIIUPEHUsT TEOPUH OTHOCUTEIHLHOCTH
(puc.4). DTOT 3KCIEPUMEHT YacTO TMPOJICIBIBAIM PHIOAKH, JIOBS PHIOY HAa CHUHHUHT,
JBUTAsACh HAa CKOPOCTHOHM noake. C Hayala W3 3a TOTO YTO MPUMaHKa B BHUJE PHIOKU
BUOpHUpYET, co3/1aBas OOJBINYIO IUIONIAAb COMPOTHUBIICHUS ya0Yka M3rudaercs (aHaior
YBEIMUYCHUSI MAcChl), HO OCTHTHYB OINpEICIEHHONW CKOPOCTH, BHOpAIMs MpeKpalaercs,

mo LOV)
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yJIouKa BBIIpMIIsieTcss (aHaymor 30HBI He coBmaneHus Tpu(3) Ha puc.4., Korja macca
YMEHBIIIACTCS) U CO3/IAeTCs OUIyIIEHHE, YTO MPUMaHKa COpBajach. YMEHbIIAs CKOPOCTh
JIOJIKH, TIPOLIECC HMICT B OOpPaTHOM TMOPSIKE, MOBTOPSISI KPUBYHO H3MCHEHHUS MacChl OT
CKOPOCTH B PACIIUPEHHBIX (POPMYJIaX TEOPUU OTHOCUTEIILHOCTH, KaK IMOKa3aHO B popmyIie
(1). B peaipHOM 3KCIIEpUMEHTE M3-32 TOTO, YTO 3JIEMEHTApHAs YacTUIlA NPUMET (opMy
KoHyca (kak Tmoka3zaHo Ha pwuc.4a,0.), compoTuBieHue 3(Upa yMEHBIIATCSA, YTO
BOCIIPUHUMACTCS KaK YMCHBIICHUS MacChl WM Ccwibl F. YBeiauueHwe Macchl €CTh
CIIC/ICTBHE CONPOTUBIICHHS YPUPY FJICMEHTAPHOM YaCTHIIBI.

A kak ObITH ¢ AMHON? B gaHHOM ciydae MBI HE JOJDKHBI 3a0bIBaTh, YTO Jt0Oas
YaCcTUYKA TPECTABISICT COOOH MIOCKUI BOJOBOPOT U CTaB MEPICHIUKYIISPHO JABIKCHHIO,
OynmeT co3maBaTh BOPOHKY (IpeBpallias SHEPTHIO0 JBW)KCHHS B JSHEPIHIO BOPOHKH), YTO
OyzIeT BBIMIANCTh Kak yBEIMYCHUE UIMHBI R, m mepenecér Touky ¢ukcamuu (0TuéTa)
Bpemenu Tg Briepea. DTO 03HAYACT, YTO Mbl MOYKEM BO3JICHCTBOBATh M HAOJIOATD SIBIICHHSI
(cBeT, MHUpaXKU MPOIICIIINX COOBITHH) B APYroil BpEMEHHOH Iikaie (aHajaor 3BE3AHBIX
Bpar).

L 2i 1 30Ha pasnuuus

Puc. 4 -W3menenue Maccel, IIMHBL, BpEMEHU ITPU M—Mygpuoi: @ - UKBMEHEHHE CUJIBI
OT CKOPOCTH; 0 - M3MEHEHHE JUIMHBI TPU M—Myspuoii; B - U3MEHEHHE JUIMHBI B 30HE
pazimuust npu GOpMHUPOBAHUH CUTA

Cxoxue aHaysoruv M oOpasbl, oOJjerdaronie NoOHUMaHue (U3MUYECKUX MPOLIECCOB
MOXHO CJeNiaTh M Uil pacmupeHHbIx (opmyn 3apsaa dopmyna(4). B 3one coBnaneHus
3apsii UMeeT Kiaccudeckuid Bua (puc.5.4,0,B,1) pasHUIla TOJBKO B TOM, 4TO B 3(DUPHOM
TEOPUH OH PACCMATPHUBACTCS KaK IUIOCKHIA BOJOBOPOT (puc.5r,11.) ¢ paBHOBEPOSTHOCTHBIM
Bo3/ieiicTBueM (IUIOCKOCTH BpAIlleHHs) BO BCEX HampaBlieHHsX. [lo Mepe yBeIHMUYCHHUs
CKOPOCTH 3TO PAaBHOBEPOSATHOCTHOE BO3JICHCTBUE M3MEHSETCSI U B 30HE COBMAJCHUS BUJ
pacrpeneieHusl 3apsja aHaJOTHYeH Kiaccuueckomy Buay (puc.5.a,B). Ho B 30He He
COBIAJICHUS TPOMCXOMT 3aiu3biBaHue 3apsaa (puc.6.4a,0,8) u (puc 4,0.), 4TO MPUBOAUT K
€ro  yMCHBIICHWIO H K BHOpPAaNMOHHBIM  KoJicOaHusM, (aHanornyHo  (uary,
COINPOTHBIISAIONIEMYCSI  BETPY) BCJICIACTBHE, UYEro IMPOUCXOJUT  AJICKTPOMArHUTHOE
u3nydeHue (Kak CJEJCTBUEC COINPOTUBIICHHS 3aru0y U KojeOaHuio 3apsjia). JlaHHBIN
MPOLECC MOXOXX Ha HM3MEHEHHE MATrHUTHBIX CHJIOBBIX JIMHUNA 3€MIIM TOJ JAEWCTBUEM
COJIHEYHOTO BeTpa (puc.6.0).

OOmiee cymMmapHOe BO3JICHCTBHE MOXHO TMpPeICTaBuTh rpadukamu (puc.7.) u
(puc.8.), xotopoe coorBercTByeT hopmyiaam (1-4). Ha (puc.7) nokazan rpaduk U3MEHEHHUS
CpelHE CTaTUCTUYECKOH MIOTHOCTU 3QUPA Pepemmeii(V) BHYTPU dIIEMEHTApHON 4aCTHIIBI H3-
3a mepeBoja oO0jacTe BpaileHHs C BBICOKOM IUIOTHOCThIO B 00JIACTH C MEHBIIEH
IUIOTHOCTHIO. Tak Kak IUIomaap NeprneHANKYJIsSpHas JBHKCHUIO MMOCTOSHHA, a U3MEHSETCS
TOJIBKO JJIMHA, TO TNIOTHOCTH TaK YK€ U3MEHSIETCSI MPOTIOPIIMOHAIILHO JITHHE.
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a 0 B r

Puc.5 - N3meHeHue noJist 3IEKTPUUECKOro 3apsiia KOTJa ero CKOpoCTh MPUOIHKAETCS
K CKOPOCTH CBETa: a, 0, B, I - ”3MEHEHHE CUJIOBBIX JIMHUMW 3aps/ia IpU MPUOIMKEHUN
CKOPOCTHU K CKOPOCTH CBETA; I - U3MEHEHHUE 3aps/ia OT IJIOTHOCTH PACIIPEIEIICHUS 3apsiia

Puc.6 - I3meHeHune moJist 2JIeKTPHYECKOro 3apsijia KOrjia ero Macca mpuoImKaeTcs K
Macce YEPHOHN IbIPEl M—Muyspyoii.: @ - MI3MEHEHHUE T0JIS 3apA/ia B 3aBUCUMOCTHU OT CTEIIEHH
npuOKeHnst M—M.gpuoi; 0 - Tpadudeckoe NnpecTaBIeHue U3MEHEHHUS 1014 3apsA/a Py

M—M.gpuoii.; B - Pa3jIoKeHUe CUII IO 3apsaaa npu M—Mugpuoi

B kadectBe aHamormu, II03BOJIAIONIECH
aydiie 1oHATh  (opmyay (10), MoxHO
OpEACTaBUTh AP  JBWKYIIMHACS B

HEKOTOpOW  cpele  KOTOpbld  Oyner
CIUTIOIINBATHCS 1noJ BO3JICHICTBUEM
CONIPOTHUBJICHUS 3TOMN cpeapl B

HANpaBJICHUM JBIKCHHS, YBEINYHBASCH B
mmpuHy. Ho ecnmu map Oyner BpamaThes
TO, OyJIeT W3MEHSTHCS TOJBKO PaAJUyC B
HANpaBJICHUM JBWKCHUS U yBEIUYNBATHCS
TUIOTHOCTh BHYTpPH IIapa, Kak MOKa3aHO Ha
(puc.9.a,0,8) yBenMyeHUS B UIMPUHY HE
Oyner.
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lOcpe()Hee (\/) = po_cpebuee V:I-_V2 /C2 X

Emé Oone mpoctyio u

CXOXKYFO aHAJIOTHIO,
KOTOpast MMeEET
MO00HEBIE TIPOIIECChI
MOKHO TIPEIIOKHUTD,

HaOmomass 3a  paboToi
tpakropa (puc.10a,0,B).
Mo>KHO BHIETH, KaK MO
Mepe yBEITUYCHHS
HAChIIM  HA  KOBIIE
YBEIIUYUBACTCSI
JaBIICHHE Ha KOBII, YTO B
Halem aHaJore
OPUBOJAUT K  CHKATHIO
chepbl  (dmEMEHTApHOM
YACTHIIBI) U M3MEHEHHIO
pacrpeneeHuss  3apsija
(amemenTapHO#
YACTHIIBI) (puc.11.)
HU3MEHCHHMIO TUIOTHOCTH U
(bopMHUpOBaHHIO cura
(puc.12a,0).

x[1-L(V)/ L] (20)

GM, 1
2 2 2
C°R, J1-V2/C
30Ha/pa3nuuus
30Ha coBnageHwus 1 ]
Mqépuoﬁ /
________ cur Kn

0 v=(1-1/10M)C

30Ha coBnageHus

mu

30Ha a3rmnumnsa
1 P 3

X

)

2

™2

™2

™2

™2

Puc.8 -T'padux nzmenenus 3apsaaa npt M—Muegpuoi.

[Tocne TOro Kak HAaChINb HA KOLIE TJOCTUTHET ONPEEICEHHOTO YPOBHS, CHOPMUPYETCS

CHT,

KOTOpBIM Oyner oOjagaTh OMNpPEACICHHOW JUIMHOM MW BpPEMEHEM Iepenayu

B3aumozencteus. Jnuna Ly, 1 Bpems Ty, Oy€T 3aBUCETh OT CBOMCTBA CPEBDI.
Jlst oOJierdeHus HOHMMaHKsI PACIIMPEHHOT0 ypaBHEeHHs [uis rpaButanuu (6), rie

dbopmyna 1/¢
N3MCHCHA Ha
dopmyny 1/(r+f (1)
=(1/oV2n)exp(-

r’/26%), rpaBuTaLHIO
MOYKHO TIPE/ICTAaBUTH
Kak cTpenb0y BO Bce

CTOPOHBI c
HETIOABUKHOU u
RNV 11(S7 (6
wiatdopmsl (puc.13).
B MEPBOM
ciyyJae, KOrza
mwiatgopma
HEMO/IBM)KHA,
IJIOTHOCTh CUJIBI

177

CKOpPOCTH CBCTAa

w

B

Puc.9. 'paduku u3mMeHeHus MmI0THOCTH 3dupa (KpernToHa) mepe
JBYOKYITMCSI 3aPSIZIOM TP MIPUOJIMKEHUH €0 CKOPOCTH K
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JIEUCTBUSI yJib

IPOTNIOPIIMOHATIFHA
1/, HO KOT1a
mwiatgpopma
Bpamaercs,
TPACKTOPUS
JBYKCHUS myJn
U3MEHSETCS u3-3a
BpalleHus, T.e. JJTUHA
npoOera nyJiu

yBenuuuBaercs Ha f
() u ko3dhdurmeHt
1/ nepenuceiBaeTcs
C YYETOM YBEIHYCHUS
JUIMHBI TIpo0era Kak
1/(r+f )i
=(1/oN2m)exp(-
02/262).

B 30mn€e coBmagenus 1,
(puc.13.) f (rx0 u3-3a
OOMBIIION  CKOPOCTH
Oyl U UM MOXHO

npeHeopeyb,
COOTBETCTBEHHO
dopmyma 1/(r+f ()Y
MEePEXOIUT B

dopmyy 1/r .

B 30HE HE
COBIIAJICHUS 2
pa3anuus CTaHOBSATCS
CYIICCTBCHHBIMHU, |
npeHeOperatb ~ UMH
HEJIB3S1.

070 %&)

Puc.10 -Mopnenu n3aMeHeHus MII0THOCTH KPENTOHA, 3apsia U
dbopmupoBaHus cura: a, 0, B - pa3Hble N3MEHEHUS IIJIOTHOCTH TIPH
Pa3HbIX CTEMECHSX CHKATUS

C

7
6
5
4

Puc. 11 -UM3menenue 3apsiia mpu CTPEMIICHUU CKOPOCTH K
CKOpPOCTH CBETa

pnmm«ouh KpenToHa

Puc.12 -I'paduku n3MeHeHUs TUIOTHOCTH ¥ (DOPMHUPOBAHUS CUTA:
a - npUOIMKEHHOE U3MEHEHHUE TIIOTHOCTH MPU POPMHUPOBAHUU
cura 0 - rpadudecKoe mpeacTaBiIeHUE TNIOTHOCTH U
(dbopmupoBaHus cura

HanoMuum, 4TO0 B BOJOBOPOTHOM KPUNTOHOBOW TEOPHUH BCE YACTUYKHU IPEJICTABICHBI
wiockumu BojgoBopotamu (puc.14 a) u (puc.1l4 0), a rpaBUTaLUs paccMaTPUBACTCS Kak

CyMMapHO€ U3MEHEHHE TNIOTHOCTH KpenToHa (3¢upa) B mpocTpancTse dpopmyaa(ll).

Puc. 13 -3meHenue
I'PaBUTAIIMOHHOTO TIOJIS OT
paccTosTHUS

Puc.14 -I'paduku u3mMeHeHus: HanpsHKEHHOCTh
AIEKTPUYECKOTO 3apsi/ia SJIEMEHTAPHOU YaCTHLIBL: @ - CPE3
M3MEHEHHUS HAIPSHKEHHOCTH 3JIEMEHTapHOM YacTullsl, O -

TPEXMEPHOE MPEACTABICHUE HAMIPSKEHHOCTH
3JIEKTPUYECKOTO 3apsi/ia SJIEMEHTAPHON YaCTUIIBI
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- 0 0 0 - -
F(r) =22 =% + %P4 = F_(r)+F, (r) (11)

or od0r dr
o) =2 =xmme e < oame b, 1y
or Ar)
- _p 1 sil(KxrP-m/2)] -
vt [ v m v

rae Fe u Fy 3anucans! npuOImkEHHO U 3aBUCAT OT KA PUIEHTa CoKATHS.

Jlnst oOneryeHus MOHUMAaHUsT BTOpoit yactu ¢opmyisl (6) rpaBuramuu P (0 , ¢ )
BEPOSITHOCTHON (DYHKITMM pacCIpeiesieH s, KOTOpas U3MEHsAeT (GOpMy BHIa TPABUTALUH OT
chepuueckoit (hopma Kpyra) K HOPMaabHO pacrpeneiaéHHo ¢dopme (IPUOTKEHHO
SILTUIICOMIHOM) IO IUIOCKOCTHOM cocrtaBisttoniet F==0pg / or (mis E cocraBasioniei),

MOYKHO TPEIONKHUTh 3KCIIEPUMEHT cO cepoii IpeacTaBieH bl Ha pucynkax (puc.15a,0.)
u (puc.16).

a o
Puc.15 -Cdepa mist MmogenupoBanus U
W3MEpEHUs IpaBUTALIMHK: a - cepa s Puc. 16 -Mopenp n3MeHeHus TpaBUTAIINH
MOJICTUPOBAHUS JUIsl OJTHOM YaCTHIIHI, O - YEPHOU JBIPBI I PA3HBIX CTEIIECHEN
cdepa 11 MOACTUPOBAHKS MHOTHX YaCTHIT C)KaTUS

DKCIEPUMEHT 3aKJII0YaETCsI B TOM, 9TO B c()epy ¢ HAKJICCHHBIMH Ha ¢€ TIOBEPXHOCTh
WHIUKAIIMOHHBIMU JICHTAMH TIOMEIIAIOTCS IUTOCKMe BeHTWsATopsl  (puc.15a,0) wim
BpallaloIIiecs IUCKUA C BBIEMKOM, WM IJIACTHHOM Ha cBoeil moBepxHOocTH (prc.16.). DTu
BPAIIAIONIMECS] TUCKH BBI3BIBAIOT A(PQPEKT aHAJOTWYHBIA IUIOCKAM BEHTHISATOpaM, M
CO3Jal0T MOJETb W3MEHEHHsS IUIOTHOCTH (KpenToHa, 3(upa) aHAJOTMYHYI0 H3MEHEHHIO
IUTOTHOCTH SJIEMCHTApHOW YaCTHUIIBI TPEICTABICHHONW B KPENTOHOBOW TEOPUH IUIOCKHMHU
BojoBopoTtamu (puc.142,0).

[Tpu BpaleHuM IIOCKOCTHBIX BEHTHIATOPOB, KOTJa PACCTOSHHUE MEKIAY HHMHU
BEJIMKO Y OHHM HE MEIIAIOT JPYT JIPYTy, BEPOSATHOCTHAS (PYHKIMS pacrpelesieHHs BEKTOpa
wiockoctu (XOY) p(0,0) paBua P( 0 , ¢ )=1, u MHAWKAIIMOHHBIC JICHTHI MMOKA3bIBAIOT
ceprueckoe pacnpenencaue cwibl (HproToOHOBCKOE, Kiaccudeckoe ). ITo mepe ckatmst
cdepbl, pacCTOSHHUS MEXIY BEHTHISTOPAMHU YMEHBIIAIOTCS W KOIJIA OHH CTaHOBSITCS
CONOCTABUMBIMH C HX pa3MepaMH, TO HAYMHAIOT MEIaTh JAPYT JAPYTY, YTO MPHUBOAUT K
U3MCHCHHIO BEPOSTHOCTHON (PyHKIIMM pacnpenenenus Bekropa miockoctu (XOY) p(0,0) u
P( 6 , ¢ )21. C ydyeroM TeruioBOro JBWKeHUs (M APYrux (akTopoB) QYHKIUH
pacnpenenenus Bekropa Mmiockoctu (XOY), p(0,9), PO, ¢ ) or paBHOMEpHOTO
pacrpeziesieHust OyIeT MepexoanuTh K HOPMAIbHOMY M HWHAWKAIIMOHHBIC JICHTHI MOKAXYT
u3MeHeHHe pacnpezencaue cuibl (puc.16,17p).

179 ISSN 2079.545Ricnux HTY “ XI1I». 2013Ne4(978)



Bo Bropom ciyuae P(0, ¢)=1
nepexonut B P(0,0)=(1/oV2n)exp(-6%/26°)
W pacrpejesieHne AeicTBusi He Oyjaer
COOTBETCTBOBATH Heroronosckomy
ceprueckoMy  pacIpelelICHHIO  CHUIIBI,
9TO  TOPUBEAET K  CYIIECTBEHHOMY
CyMMapHOMY OTJINYHIO CHJTBI
(puc.16.178,0.). B nanHOM 3KCTIEpUMEHTE
HE YYUTHIBACTCS W3MCHEHHE IUIOTHOCTH
neprneHauKyysipHoi  mwiockoctu  (XOY)
CO3JIaroIIenCs BEKTOPOM H,
npejcTaBieHHoi ¢ynkuuenn Fy=0py / or ,
KoTopasi mokasana Ha puc.(17a,0)
YKAPHOW JINHUEH.

Bonee TouHyro Mopenb rpaButanuu (c
yuetoM Fy cocraBistonieii) MOKHO
HOJYYUTh €CIM 3aMCHUTh TPyOUaThlid
BEHTHJISATOP M300paXkeHHbIH Ha (pric.15a)

Ha TpyOUaThIi BEHTHJIATOP c
HEPAaBHOMEPHBIMHU IPOPE3SIMH
CO3JAI0LIUMU NEPIEHANKYIISIPHBIE

B
Puc.17 -I'paduku cymMMapHO# MIIOCKOH
rpaBUTAlA YE€PHOM ABIPbI:

a - MOJieJIb TPABUTALIMU OJTHOM YacTULIBI; O -
TpexMepHoe rpaduk rpaBUTaluu YE€pHOi
ABIPBI; B - CPE3 TPEXMEPHOTO rpaduka
rpaBUTAllA YE€PHOM AbIPbI

NOTOKM  Bo3myxa (Mojgenu  (QyHKIMH
Fu=0pn / Or ) OTHOCHTEIHLHO OCHOBHOIO
noToka Bo3ayxa (Momenmu — (yHKIHH
Fe=0pg / Or). I'paduk CHIIbI, KOTOPBIH IIPH
ATOM MOJIyYUTCs], TIoKa3aH Ha (puc.158.)
YKAPHOW JINHUEH.

B xo0/1€ 9KCIIepuMEHTOB Ha BOJIC
(Mo TMpOBaHUSI TOTIEPOBCKOTO W KPACHOTO CMEIICHUSI - TPAaBHUTAI[MOHHOTO)ObLT MOTyYeH
(cMomenrpoBaH) pe3ysbTaT MO3BOJISIONIMNA OOBSICHUTH KPACHOE CMEUICHUE TallaKTHK, HE
npuderas K TUIOTe3aM aHTH T'PABHTAIMK U TEMHOW MaTepuH. DKCIIEPUMEHT: €CJIM B3STh
NPO3PAYHBIA MPSIMOYTOJILHBIN JIOTOK C JKAAKOCTHIO M CO3/aTh HAa €ro KOHIIE IUIOCKYIO
BOJIHY, IIPH 3TOM MEHSSI YCJIIOBHO Ha30BeM TpeHHE (COMPOTHBICHUE, BSI3KOCTh) CPEIbI, TO
MOYXKHO HaOJI0JaTh W3MEHEHHE YaCTOThI JUIMHBI BOJIHBI OT paccrosiHus (puc.l18), uto B
KPENnTOHOBOM (3()MPHOI) TEOPHH COOTBETCTBYET CTHPAHUIO (POTOHA MIPHU MPOXOXKICHUH
IPOCTPAHCTBA M H3MEHEHHUIO €ro
YaCTOThl OT pACCTOSHHUS W3 3a
MOTEPH DHEPTUH HA MPEOIOJICHUS
CONPOTHUBJICHUS  Cpelbl.  ITO
O3HA4aeT, YTO CBEPXTEKY4YeCTh
cpeapl (3dupa) OTIIMYHA OT HYJI,
U €€ MOYKHO BBIYHCIIUTH, U3MEPSs

Pa3HOCTh MEXIY cwioil  Puc.18 -DkcnepeMeHT ¢ )KUIKOCTHIO TOKA3bIBAOIIUN
CBETUMOCTH 3BE3Jl M YaCTOTOM  HM3MEHEHHUE YAaCTOTHI IJIOCKOM BOJHBI U3-3a TPEHUS
U3MCHCHHUS CBeTa (C y4eToM Cpenbl

MOTEPh Ha MPEOOJICHUH IPABUTAIINN).
Dopmyily U3MEHEHHS YaCTOThI MOXKHO 3aIIMCaTh KaK
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— 1 Kyxr — rxK,
w(r) —030"(5) =0, X€ (12)
rae K; u Ky — ko3¢ duiineHT conpoTuBaeHus Cpebl.
®opwmyna (12) npencrariena rpapukom Ha (puc.19). K aHaOTHYHBIM BBIBOAAM, HO
APYruM TMyTéM TPUILIM W Jpyrue yueHble (ArroxkoBckuii B.A. B paborax 1o
sa¢upoauHamMuke U y Xab0ia crapenue cBera(us 3a 3ampera Ha 3up)).).

OmnpenensiTe pacmupsieTcss U Haiia
rajlakTUKa WIH C)XXHMAeTcs Hauo II0
OTKJIOHEHHIO OT OCHOBHOHM QyHKIuu Af; ot
fo (r)Ha (puc.19).

Bomnyro wmopens g 3apsiga TPYAHO
CO3/1aTh M3-3a CJIOKHOCTH MOJICIHPOBAHHUS
JIUIIOJBHOM COCTAaBIIAIONIEN, HO CYTh U
IPUPOTY B3aMMO/ICHCTBUS MOKHO
CMOJICIUPOBATh U IOKAa3aTh Ha OJIMHAKOBO
(puc.21.) (OaHOMMEHHBIE 3apsAibl) U Pa3sHO
(puc.20.) fpasubie 3apsipl) BpalarOIIAXCS
TTIOCKUX MPY>KUHKA. Ha pas3Ho
BpamnamIuxcs npyxuakax (puc.20.)
MO>HO HaOm01aTh 3PPEKT NpOoTaNIKUBaHUSA, KOTOPBIM BOCIPUHUMAETCS KaK MPUTSKEHHUE
MEXIy pa3HOMMEHHBIME 3apsiiaMu (IPEICTABICHHBIX B TECOPHHU TNIOCKUMH BOJIOBOPOTAMH).
Ha ommnnHakoBO Bpamaronimxcs MNpy>KUHKaX MOKHO HaOmoaath 3((EKT OTTaIKuBaHUS
OJTHOUMEHHBIX 3apsiioB (puc.21). Perynupys IMIHMpPUHY JIGHTBI OT PACCTOSHUS B 30HE
B3aumoieiictBus (puc.20,21)M0OKHO CMOJICITUPOBATH CHTY YOBIBAHUS MPOIMOPIIHOHAIBEHYIO
(LIP)xSIN((/2)x1/(140Xr)), CcBSI3aHHYI0O C pACTSTHBAHMEM KOHI[A  CHHYCOHIBI
BOJIOBOPOTOM HE CBEPHYTHIM B CITUPAJIb JUIs paciiupeHHoi Gopmyisl 3apsina(b).

B nanno#t Mosienu He yuuTthiBaeTcs Bektop H nepnienaukyspHoit miockoctu (XOY)
OTBEYAIOUINI 32 MarHUTHBIA MOMEHT. DTO YIPOLICHHE MO3BOJIET MPUOIU3UTHCS K CYTH
MOHMMAHUS B3aUMOJICHCTBHS 3apsiioB, KOTOpPO€ HA JAHHBIM MOMEHT B MPHHIIUIE
orcytctByeT. ®opmyia (7) E=m,C>=I BOHOBOPOTaXmZBOHOBOPOTa B BOJIOBOPOTHOM KpPENTOHOBOM
(3¢upHOI) TEOpUU MHTEPIPETUPYETCS KaK MpeBpallleHHe MOCTYNaTeIbHON SHEPTUU CBETa
BO BpalllaTeJILHYIO SHEPTHUIO BOJIOBOPOTA (pUC.22).

Puc.19 -M3MeHeHne 4acTOThI CBETA OT
paCCTOSIHUS BCIIE/ICTBUE TPEHUS U
MPEOJIOJIEHUS] CBETOM KPENITOHOBOM CPEJIbI

Puc.20 -Monenp B3auMOJIEHCTBUS

a3HOMMEHHBIX 3apsJIOB .
p PAA Puc.21 -Monenb B3auMOIEHCTBUSA
OJHOUMEHHBIX 3aps10B

B pesynbrare B3auMoseiicTBus AByX (OTOHOB (101 pa3HBIMU yIiIaMHu) 00pa3yercs
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cTaOWIbHBIN  (POKYC, BOKPYI KOTOPOTO
dopmupyeTcs MIOCKUN BOJOBOPOT U MO
ero BO3JICHCTBHEM CO3IaETCsi M3MECHEHHE
IUIOTHOCTU KpenToHa (3¢upa) B KOTOPHIA

yIIaKOBBIBAETCS AIIEKTPOMArHUTHAS
BOJTHA.

dopmyiia (8) 3BE3/IHOTO
kodhpunmenta TIPEIOMIICHHUS

paccMaTpuBaeTCs Kak MOCIIeA0BaTEIbHOE
U3MCHEHUE TMPEJIIOMIICHUSI CBETa Ha
chepax c OECKOHEUHO MaJbIM
NpUpanieHneM WX paanyca, Kaxmas H3
KOTOPBIX obOnamaer pa3zHoi
(moGaByileHHOM) TJIOTHOCTBIO KPENTOHA
(3dupa) kak mokasano Ha (puc.23).
H3MmeHeHne TIJIOTHOCTH KpPENTOoHa
BBI3BIBACTCS TPAaBUTALMEN W IO CBOEU
CYTH SIBIISICTCSI TPaBUTALINEH.
B kpentoHoBo#t  (3dupHOI) Teopuu
AJIEMEHTAPHBIE YaCTHUIIBI IPEICTABICHBI
BOJIHOW 3aBEPHYTOW B CIUpPajb IIOCKUM
BOJIOBOPOTOM, U 10 CYTH SBIISIFOTCS
BOoJIHaMU. [losTOMY UX IBUKEHHE B SIIpe
MOXXHO paccMaTpuBaTh IO AHAIOTHU C
NPEIOMIICHUEM CBETa Ha HEOTHOPOIHBIX
cpenax (CO3MaHHBIX B HYTPHUH sIpa), a

TaK  KaK  YacTUIbl  IJIOCKHE  TO
B3aUMOJICICTBME B  fJIp€  CKOpee
MPOUCXOJAT o MarHUTHBIM

COCTaBIIAIOIIUM, a HE IO AJIEKTPUYECKUM
Kak Tmoka3aHo Ha (puc.24.), KOTOpbIC
MOTYT OBbITh CBEPHYTHI (BOJHBI Jlym ne
Bpoiins).

Puc.22 - ®opmupoBanue 37eMeHTapHON
YaCTHUIIBI U3 CBETA

Puc.23 - OTki0HEHUE TPACKTOPUU CBETA MO ACHCTBUEM TPABUTAIIMH U3 32 PA3HOU
TUIOTHOCTH 3¢upa u koddpuireHTa npeaoMaecHus
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nameHeHue
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a 6
Puc.24 -B3aumonelicTBue 1 ABHKEHUE DJICKTPOHA M MPOTOHA B AJIpE: a - U3SMEHEHHE
MJIOTHOCTH BHYTPH s1/Ipa, O - paCIOIOKEHHUE YaCTUIl BHYTPH sIIpa

Kak BuUAHO M3 Teopuu Bpems W TpaBUTALUsl CBSI3aHbl M SIBJISIOTCS CJEICTBUEM
IUIOTHOCTH KpenToHa (3dupa). [IpeaensHoe onpeneieHue BpeMEHN MOYKHO BbICKa3aTh, Kak:
BpeMsi €CThb (DYHKIIMSI W3MEHEHUE PACCTOSHMS M B3aUMOJCHCTBUSL MEXIY 3JIEMEHTaMU
kpenrona (3¢upa) UK ero MIOTHOCTH.

DdupHoe mpeacTaBieHrue AT BO3MOKHOCTb HAMOJIHUTH (u3nueckue GopMybl 10
ATOr0 HE UMEBIIUX (U3MUECKOW MHTEPIpETalnH, PU3NYECKUM CMBICIOM U (U3UUECKUMU
oOpazamu, OOJeryaromMMH [OHMMAHUSA CYTU SIBJICHHWH, U MPOJBUHYTh HaIIH
MIPE/ICTaBIICHUS O IPUPOIHBIX MpoIleccax.
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Yépuorii npeaen. Yacrs 10.11IpoaoskeHue Teopuu oTHocuTeabHocTH./ SlimoBernko C. H //
Bicuuk HTY «XIII». Cepisa: Hosi pimenns B cyyacHux TexHoiorisax. —X: HTY «XTIII», — 2013. Ne 4
(978). —C. 171-184. bi6miorp.:12 Ha3s.

BBoauThcsi, HOBe OOMEXEHHS - JKOJIHE TLIO HE MOXKHA PO3IrHATH OO Macu Ouiblie HiX Maca
YOpHOI JipH, Ha JOJATOK MO OOMEXKEHHIO IMBHUAKICTIO cBiTiIa. Ha 6a3i 110ro oOMeKeHHSI BHXOISATh
HOBI1 ()OpMYNHU JUIS TeOpii BITHOCHOCTI Ta PO3LIMPEHHS KIACHYHUX PIBHSAHB JJI1 MacH, JOBKUHH, Yacy.
IToka3yeTbcst BITHOCHICTH 3apsiny. Po3mmproroTees hopmynu aiis 3apsiay 1 rpasitamii. Y maHiil poOoTi
PO3IIISIIAETHCS TPOIOBKEHHS Teopii BIAHOCHOCTI Ha 0a3i po3BUTKY e(ipHOI Teopii, 1€ AUCKPETHUM
CIIEMEHTOM CBepXTekydero edipy € kpentoH (MillHa XBHJIS), €JI€MEHTapHI YaCTHHKH MpEICTaBJICHI
IUIOCKUMH BUPAaMH, TpaBiTallisl MPEJICTABICHA SK 3MIHIOETHCS IIUIBHICTh KpenToHa (MillHA XBWIIA),
CO3JIAIOMIASCS TUIOCKUMH BUPaMH. 3apsiJi IPEACTABICHUH SIK PO3TATHYTUH BUPOM XBICT CHHYCOIiIU HE
3TOPHYTI CHIPAJUTIO 1 CTBOPEHUH TUMOIBHUM 3MILICHHSIM KpenToHa. EHepris 4acTMHOK INpecTaBieHa
SK TIEPETBOPEHHS TMOCTYMajabHOI €Heprii XBwii mig oOepTanbHy eHepriro Bupy. I[lokasano, 1o
rpaBiTallis YOPHOI JipH MJIOCKA, a He KoJio. BuBeneHuii 30pstHuii KoeilieHT 3a10MIICHHS.

KirouoBi cioBa: Teopis BIJHOCHOCTI, BUpP, KPENTOH, TpaBiTallis, MIIJIBHICTH, Maca, d4ac,
JIOBKWHA, 3apsii, MBHUIKICTH CBITIIa, YOpHA Jipa.

Entered, new limitation — not a single body can betdispersed to mass more than mass of

black hole, in addition on limiting to velocity &ifght. On the base of this limitation new formufas
the theory of relativity and expansion of classguaizations turn out for mass of,dliny, time.
Relativity of charge is showrRasshiryayutsya formulas for a charge and graeitatin this work
continuation of theory of relativity is examined thre base of development of ether theory, where the
discrete element of sverkhtekuchego ether is kregstrong wave) .Gde elementary particles are
presented flat whirlpools, a gravitation is presdmas a changing closeness of kreptona (strong)wave
created flat whirlpools. A charge is presented h@mweconvolute the tail of sinewave stretched a
whirlpool is in by a spiral and created. Energypafticles is presented as converting of forwardgne
of wave into rotatory energy of whirlpool. It istiwed that the gravitation of black hole is flatit Imot
circle. The star coefficient of refraction is shoout.

Keywords: theory of relativity, whirlpool, krepton, gravitah, closeness, mass, time, length,
charge, velocity of light.

YJK 633.3:658.562
1. B. KY3HEI[OBA, xanj.. TexH.. HayK, CT. H. ¢., HAAH, Kuis

METO/0JIOI'ISI BUPOBHUIITBA CTEBII (STEVIA REBAUDIANA) SIK
CUPOBUHU T'APAHTOBAHOI IKOCTI

Po3pobieno meromosorito BupoOHuirTBa creBii (Stevia rebaudiana norpuManHs sKoi 3a0€3MCUUTH
OTPUMaHHSI CUPOBHHM TapaHTOBaHOI SKOCTi. PO3risHyTO mMpoOieMHi acleKkTH, sIKi € OCHOBHUMH IPH
micIs30upanbHid 00poOIIi CTEBIi, IO BIUIMBAIOTh HA SIKICTh Ta COOIBapTICTh MpoayKiii. BusHaueHo
NEPCHEKTUBHI HAIIPSIMU JAOCII/PKEHB Y TIPOLIEC] CYIIiHHS CTEBIi.

KiroueBi cii0Ba: METOH0IOTiS, CTEBIs, AKICTh, 30€piraHHsl, CyIIiHHS.

Beryn. SIKicTh CUTIBCBKOTOCHOJAPCHKOI MPOAYKINT 3aiiMae Ba)JIMBE 3HAYCHHS Y
(¢bopMyBaHHI TPOJOBOJBYOT TMOJITHUKKM Ta BUCBITIIOETHCS B KOHIICMINSX HAIIOHAIBHOI
Oe3MeKkn, a TaKoX PallioHaJIBLHOTO Ta 30aJlaHCOBAHOTO Xap4yyBaHHS BCIX KpaiH CBITy. Sk
3acBiUy€ CBITOBAa MPAKTHKA, TapaHTYBaHHS SKOCTI Xap4yOBUX MPOIYKTIB MOXKJIUBE MeEpe
yCIM 3aBIISIKH SKOCT1 CLIBCHKOTOCIIOAAPCHhKOI CUPOBUHH, 3 SIKOI BUTOTOBIISIIOTHCS XapuoBl
npoaykTu. CTpaTeriyHUMU HIJISIMU arpapHoi MOJTITUKY y GOpMyBaHHI MTOKAa3HUKIB SIKOCTI

, 2013

ISSN 2079.545%Ricnux HTY * XIII». 2013 .N24(978) 184



