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K Bompocy o ennHo# pu3udeckoi TEOPUH MO U €€ PETUTHO3HO-
dbunocodckue acreKThl.

Hobpanun A.A.

D10 He enuHas (Qu3nMyeckas TEOpHs MOJs, a TEOPHilKa, U BO3MOXHO €€
MOCTYJIaThl.

IHocrynartsl

1 mnocrynmar: Bce wuszBectHbie B ¢usuke (4) Buga B3aUMOJCUCTBHIL:
TPaBUTALlMOHHOE,  JJEKTPOMarHUTHOE, CHUJbHOE, cjJaboe  CBOJATCS K
IrPAaBUTAIUOHHOMY, TOTOMY YTO OHO YHHMBEPCAJIIBHOE WU NMPUCYTCTBYET MPHU BCEX
BHUJIaX B3aUMOJCHCTBHI.

Mue nymaercsi, 4ro cymectByeT 4 (4eTeipe) BHIA B3aWMOJICHCTBHIA:
IIPOCTPAHCTBO-BPEMEHHOE, TPABUTAIIMOHHOE, J3JIEKTPOMAarHUTHOE U HAa30BEM
cwibHOCHaboe. YacTulamMu MEpEeHOCAUIMMU 3TO B3aUMOJACHCTBUE SIBIISIOTCS:
Xponoc( %), Koopaunara (x), (IT-;117;11°%y;9). I1 — Me30HBI; - TPaBUTOH, y —
doToH. [IpocTpancTBO U BpeMs SBISIOTCS a0COTIOTHO-OTHOCUTEIIbHBIMHU.

2. noctynat: Koopaunara, Bpemsi, Macca, 3apsijl, CIIUH SIBJSIETCA CKaJIIPHO-
BEKTOPHBIMH BeJIMUMHAMH. VIX MOIyJIb MOYKET NPUHUMATh 3HAYEHHE OT -00 JIO0 +00.
CKOpoCTh MaTepuajbHbIX OOBEKTOB TAKXKE SIBISETCS CKAISIPHO BEKTOPHOM
BEJIMYMHOW U MOXET NMPUHUMATh 3HAYEHHUE OT -00 JI0 +00.

3 noctynar: AOCOJIOTHBIM XapakTep MUMEIT PETUTrHo3HO-Puiiocopckas u
IIPOCTPAHCTBEHHO-BpEMEHHAsE (JOPMBI CYILIECTBOBAHUS MATEPUH, HE 3aBUCAILINE OT
CUCTEMBI OTcuYeTa. B OTIENbHOCTHM OHHM MMEIOT OTHOCUTENBbHBIA XapakTep
3aBUCSIINN OT CUCTEMBI OTCUETA.

CBsi3b penUTruo3HO-PHIOCOPCKON U TMPOCTPAHCTBEHHO-BPEMEHHOM (HOPMBI,
KaK MHE IyMaeTcsi UMEET MPUYNHHO-BEPOATHOCTHBIN XapakKTep.

4 noctynat: Bce BHIBI B3aUMOAEHCTBHS MOAYHHSIOTCS MaTEMATHYECKOMY
3aKkOHYy. Moaysb paBeH

X =C,, 2t o

I'me X — momyns cwibl; Y — naumbo macca (M) Uisi MPOCTPAHCTBEHHO-
BPEMEHHOTO M TPABUTAIIMOHHOTO B3aMMOJEHUCTBHUS; JTUOO SJIEKTPUUYECKUMA 3apsif
() I SICKTPOMArHMUTHOTO — B3amMojewcTBus, Jaubo comH (M) s
cuwibHOCHaboro B3aumojencTBuil. Cp,- KOHCTaHTa, 3aBuUcAmas OT N U V. N-
BEILIECTBEHHOE 4YMCIO, Jexamiee B uHTepBane [0,4] mpu MalbIX CKOPOCTSIX V
npuHumaet 3Hauenue N=0,1,2,3,4. Jlna n=0,2,4

_ Y, Y
‘X‘:Cnv an(v)2

Hns n=1,3
Y, xY,
nv Zn(v)

X

=C

Jloka3areanrCcTBa.
|. ®dusnueckoe JOKA3aTEILCTBO




1. IIpocTpaHCTBEHHO-PEMEHHOE B3aUMOJEHCTBUE.
1.1. IIpocTpaHCcTBEHHOE B3aUMOICHCTBHUE.
a) Hoan/IH;IeTc;I 3aK0Hy'

F =k kR = K T = = 5[k

0) n(v)=3;

B) cripaBeuIuBO 111 V=0 (Vv<<e)

I) KBaHTOM MPOCTPAHCTBOM B3auMoJIeHcTBHs sBisercs koopaunara (K).
CymiectByrot Tpu Buaa koopaunat (K, KY, K?).

Ke

3. I'paBuTamms.
a) IlogumHseTcss 3aKOHY BCEMHPHOTO TATOTEHHUS (AaIbHOICHCTBYIOIIUMA
XapaKkTep)

(CH)

[Tpu 0<r<oo;I#0; mpu r=0 F=o0

[Ipu Vv paBHOe Cc u Oojee CKamsipHOE IMPOU3BEACHUE MAacC MOXKET
MpeBpamIaTbcsi B BEKTOpHOE. [IYHKT a 0OBSCHSIET MOTJIONICHHUE IBIPOI 3BE3/IbI TaK
KaKk M; TOJOXUTEIBHO, a M, OTPUIATEIBHO, U B BHUAY OOJBIIMX CKOPOCTEH
noenanue uMmeeT popmy crupanei.

6) n(v)=2; C,,=G=6,67*10"((H*m?)/m?) mwm (m*/(xr*c®)) F(xr’/m°), a mo
BTOpoMy 3akoHy Hprotona F((kr*m)/c?). BUIHO, 4TO rpaBUTALHOHHAS U HHEPTHAs
Macchl HE paBHbl Jpyr Japyry. HWHepTHas wMacca 3aBUCUT OT CKOPOCTH,
IpaBUTAIMOHHAS 110 APYTOMY 3aKOHY.

B) Hambosnee TouHO a1 MakpoTes, IBMKYIIUMHUCS CO ckopocTsimu 0<v<<c
(v=0)

KZC

r) — = 44,4889-10"(55)

) KBaHTOM PaBUTALOHHOTO TI0JIs siBysiercs rpasuton (g°,g 1 g°), Macca
MOKOSI KOTOporo M=0,a mpeaenpHas Macca IBUXKYIIErocs TpaButona 2*10”-34 kr.
: g=2I1e; Ms=2h, 6030H. " 1 §_ 006J1a7aI0T CIIMHOM, TO €CTh OOPA3HO BPAILAACH U
TIOPOKIAIOT 3apsil.

2
e) F=G ﬁ)h =6,67-10"-4.107°%.10%* = 26,68-10*°
et +e (u+u) Zy
K)bor >g -y +y + (") > Z,0e +ve(u +vu) > W —>n+p
e" +ve(u” +vu) W™ =>n+p

rne W — TnOpoMexyTouHblid BeKTOpHBIA (S=£1) 0030 Mg=th, Z,-
HefiTpanbHbIii 6030H, T=3*10"°c, ve- DIIEKTPOHHBIC HEHTPHHO, VW~ MIOOHBIC
HEUTPUHO.

2. DNeKTPOMarHuTHOE B3aUMOJICHCTBUE
2.1. DnexTpoMarHuTHOE B3aMMOJIEHCTBHE JIBYX 3aps0B B BAKyyMe.



a) [logquunsiercst 3akony III.Kynona (manpHOIENCTBUE) NI MaKpO3apsiioB,
JBIDKYITAMHUCS CO CKOpOCTIMU (V=0)
F — ( 1 ) ql '2q2
ATITE," r
[Tpu 0<r<zoo: mpu r=0 F=o0
_A. 1 H-m* ke -m®
6) N(V)=2; = 4IIE, =9-10° = - ()

K2 Kn-c

nyv

2 2
Ke‘c A
5w ( 3)
K2- M KM

C

nyv

= 4I1E, =0,11-107°(

Hymaro, uTo npaBuiibHO: F = 4T1E, %

B) Haunbonee TouHO 1151 Makpo3apsaoB, JBUKYIIUMHCS CO CKOPOCTSIMHU
0<v<c (v=0)

r) KBaHToM sneKTpoMarHuTHOro mojsi siBiuserca (oToH: u, =1-T1 0030H,
Mp<10'me

e) F=9-10"° H

2.2. MarauTHO€e B3aWMOJICUCTBE ABYX MAPAJIIEIBHBIX IIOCTOSHHBIX TOKOB B

BaKyyMe
a) [loguuHsieTcs 3aKOHY:

Mo\ 11,
F=(£2oy 2
(ZH) r °
[Tpu 0<r<co; r#0; npu r=0 F=oo

Ke-Mm

= —ﬂ: 1077 i
0) n(v)=1 C"‘V_ZH 2-10 (AZ)I/IJII/I (Az-c)

B) Haubosnee TouHO /7151 MOCTOSIHHBIX MaKpOTOKOB mpu V=0
M

r) KBanT — poToH ¢ =3-10°(—)
C

2 2
1) Ci=o,5-1o7(A ¢

nyv

)

Ke-M
3. CuabHocnadoe B3auMOIeiiCTBHE
3.1. CunbHOE B3aUMOACUCTBUE
a) [Ipeanonarato, 4TO MOAUMHSIETCS 3aKOHY:
M, -M
sl s2 (CI/I)
r
ITpu 0<r<#oo; r#0; mpu =0 F= oo
0) n(v)=1

B) Hanbonee TouHO 11s1 HEMOABMKHBIX HYKJIOHOB (IIPOTOH, HEUTPOH) MPHU

F=C,,

v=0.
r) CwibHOE B3aMMOJEHCTBHE OCYLIECTBISETCS mocpeAcTBoMm [I- meronos
(IT"; H';HO) q,. =0, =€, m.=my =273me; m_, =264me; s=0; Ms=sh=0; 6o30HSHI;
I:=Cnvw-?; Cnvz?( L 2)=w.r; 1
Tor ' K2 M 0-0 C

I1° —>yr+y

=Wxe-m?); TI" s> u" +v, TI" > u +v;

nyv



3.2. Crmaboe B3aMOICHCTBHE

a) [Ipeamosnararo, 4To MOYHNHSICTCS 3aKOHY:

n=0 F=C,, %

F He 3aBuCHT OT

0) n(v)=0

B) HambGosee TOUHO I ABMIKYIIUXCS HYKJIOHOB IPH V=00

r) Cnaboe B3auMOJEWCTBUE MEpeNaeTcs MPOMEKYTOUHBIMH BEKTOPHBIMU
6ozonamu W W3 Z°% my,"=my=81mu; m,p=93 mu

MH- Maca KyJIoHa. 7= 3%*10%c.

s=1;, M= 1*h=th; n > p+W ; W~ —>e +1e

h2
I[) I::Cn,vT:Cn,v'hz
1 1
C.. :?(Ke'MZ)’ C—MZ?(KZ'M ).

OT0 Benu4MHA MO0 CBOEMY (U3UUECKOMY CMBICTY — B MOMEHT MHEepLUU. Tak
KaK BpeMsl HE BXOJIUT, TO CJIEIOBATEIHHO ATO BpAIIAONIUICS OOBEKT UMEIOIIUN
BO3MOXXHOCTh BpaIllaTbCsl KaK MO YacOBOM TaK U MPOTUB YaCOBOM CTPENKH C
1000 YTIIOBOM CKOPOCTHIO.

4. OO01ee 10Ka3aTeIbCTBO

a) [lepeHocurkamMu BCeX BUJIOB B3aUMOJICUCTBUMN SBIISIETCS O030HBI

6) n=0,1,2

1
B) C—I[OJI)KHO yObIBaTb OT TPABUTAIMOHHOTO K CHJIBHOCIA00MY

n,v
B3aMMOJIENCTBHIO.
Il Marematrnueckoe 10Ka3aTeIbCTBO:

Bce HenoHsiTHOe craHOBUTCS mTpu 3HadeHUsix 0, nubo +oo. I10 U
AHTUYACTHULIBI.

Il Penurnosno-duiiocodckoe 10ka3aTeabCTBO.

Oto mpexnae Bcero 1) pycckas penuruoszHas dumocodus: Yaamaes I1.51.,
HoctoeBckuit @.M., ConosbseB B.C., bepases H.A., Tpyounkue H.C. u E.H., C.H.,
3enbkoBckuil B.B., Jlocckuii H.O., Unbun U.A., JloceB A.®., bynrakos C.H.,
3unoBbeB A.A. (29.10.1922 r— 10.5. 2006)

2) 3amannas penuruo3nas ¢punocodus: Kamio A., Kyn T.C., l'agamep X.I'.,
I'apman H. u 1p.

3) Bocrounas penurro3Has ¢punocodus

CoBpemennble mucarenu u  ¢uiocopsl B yactHoct FO.BonpapeB wu
A.CoiKeHUIBIH MHE JymaeTca He npaBbl. OHU NUIIYT: «Y 4YEIOBEKa €CTh MPaBO
BbIOOpa» U «CBoOOAa BOJM». DTOro MHE Aymaercs HeT. Bce mpepomnpesneneHo
borowm.

IV penurnosnoe 1oka3aTesbCTBO

besycnoBHo cymectByeT bor u oH B Tpex nunax. Ero Teiao B Tpex aunax.
Tpu mnocrtymata u jgoka3arenbcTBa. Tpu Maremarnyeckue BennuuHbl X,Y,Z.
Koncranta C- 3TO BEYHOCTh MHpA, MPOCTPAHCTBO U BPEMEHHU, BEPOSTHOCT,



koddumment cpszu mexay X,Y,Z. bor, Cein boxuii (marepus) u Cssaroit [lyx
(KBaHT).
BriBoinI

1. BeiBox: Ecnu 4enoBeuecTBO XOYET BBIKHUTH HEOOXOJMMO MOITHOCTBHIO
MpPEeKpaTUTh BCE HCCIEAOBAHUS MO CHIIbHOCIA00MYy B3ammojeicTBuio ['epmanus
yxke oTkazanacs ot ADC.

2. BeiBoa: EnvHas Teopust mosist HUKOT1a He Oy/IeT CO3/1aHa, MOTOMY, YTO €€
co3narenb — bor. K Hell MOXHO TOJNBKO MPUONIKATHCSA, HO ITOTO JeNaTh He
HYKHO, T.K. TOruOHeT yenoBeuecTBo. Cm. kaptuny M.K. Uropnénuca «ctunay.

3. BemBoa: HyxHo mpocto, 0e3 BCAKMX J0Ka3aTelbCTB BepuTh B bora,
yuTath buOIMIO U TOra MBI BRIIIOJIHUM €ro BoJito. Bee npenonpeneneno. X- bor,
Y- cbin boxuii, Z- ronnyos. C=1/A — CBS3b MEXy HUMU.

4. bor onpenenua HampaBlIICHUE PEAKIMU, YEIOBEUECTBO IBITACTCS
IIPOBECTHU €r0 B 00OPAaTHOM HAINpPaBICHUH, ITO THOEb.

bnaromapuoctu

1) n.¢.-m.H. Baproxuny B.H.

2) n.¢.-m.H. Baxuny A.U.

3) n.¢p.-m.H. Cemxo A.H.

4) n.1.H. [MTaBasim B.H.

5) Cepéxuukos C.C.

Bricka3biBanus

Jlannay JIJI.: «BepxoBHBIM Cyabel BCAKON (PU3MUECKON TEOPUU SIBISETCS
OmnbIT. be3 aKkcnepruMeHTa TEOPETUKN CKHCAOT.

KommeHnTapuu K BbICKa3bIBAHUIO

Hymaercs, uto Takoe 0 uiau £00 HUYEro He MOHUMAET, U €IIe MUKPO U MaKpo
mup. IlocTaBUTh Jake MBICACHHBIM HSKCIIEPUMEHT HEBO3MOXHO U HITHUM BCE
cka3zaHo. [1imroc BeposiITHOCTS.

09.05.2012 Hobpagun A.A.



Beinucka u3 nporokosa Nel
3acemande HAy4YHOrO CceMuHapa (QU3MKO-TEXHHUYECKOro (akyyibTeTa
Honenkoro HanimonansHoro yuusepcurera ot 15 mas 2012 r.

Cnymamu noknan Jo6pamuna A.A. «K Bompocy o enuHo (u3uveckoit
TEOPUH TIOJIS U €€ PETUTUO3HO-(DUITOCO(PCKUE aCTIEKThI»

[IpucyrcrBoBanu:

1.¢.-M.H. pod. baxxun A.U.

n.¢.-M.H. pod. MunocmaBckuii A.T'.

n.¢.-m.H. ipod. [lerpenko A.T.

n.¢.-m.H. 3aBopoTtHeB 10.B.

K.}.-M.H. benoronoBckuit M. A.

1.¢.-M.H. ipod. Cemro A.H.

npod. UBanumea H.H.

1.T.H. ipod. 36opmux M.II.

c.H.c Crymnak B.A.

HcpO Jlomakos B.I1.

Cnymanu:

Brictymnienne Jobpaguna A.A. Ha Temy «K Borpocy o enuHo pusndeckoit
TEOPUH TIOJIS U €€ PeeTu03HO-(QUI0COPCKUE aCIEKThI»

JIOKImagumKk  M3JI0KWI  MOCTYJAThl  IPEAIAraéMoul  TEOPUHM  €AUHOMU
(bu3nUecKoil TeOpuu Mossi, OObACHUI C TOYKUA 3PEHUS] 3TOM TEOPUU MOTJIOIICHHUE
YEpHOW JbIpbl 3BE3/bl, OOBSACHUI peleHue Bompoca @uiocopun U  Aus
MPEIOKEHUSI PEIMTUO3HBIX TEOPUM MUpA.

Bonpoce! 3amaBanu:

HNBanunpeia H.I1., Cemxo A.H., Jlomaxko B.I1.

Bricrynanu: Munocnasckuit A.I'., UBanunsia H.I1., baxun A.W., 36opmuk
M.IL

[TocTaHoBMIM: PEKOMEHIOBAThH K OMyOJUKOBAHUIO B OTKPHITOH MEeYaTH.

[Ipencenarens ceMuHapa (A.W. baxxunsr)

CekpeTtapb ceMuHapa (B.A. Crynak)
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