O030p 3KCIEPUMEHTOB ¢ BPAIIAKIIUMHUCS 00beKTAMU
[Moast kpyueHus.

KoarToBoii HukoJiaim AJiekceeBu4

K.(p.M.H., MockBa.
e-mail: koltovoi@mail.ru , caiit: https://koltovoi.nethouse.ru

Coneprxanue:
Bpamenue. [Tonst kpydyenus. ['paBunnHamMuxka.
DKCIepUMEHTaIbHAsl PETUCTPALIUS MO KPyUEHHUs.
1-B3auMopericTBue JBYX BpalIalOIMIMXCsl Macce.
2-BrnusiHue Bpamaomuxcsi 00beKTOB Ha KPYTHUIIHHBIC BECHI.
3-Bnusinue Bpamaronmxcs 00beKTOB Ha CKOPOCTh PaJIMOaKTUBHOTO pacnaja.
4-BnusiHre Bpamaoimmxcs 00beKTOB Ha BEIIECTBO.
5-Bpamarommiics 00BEKT B rpaBUTAIMOHHOM TIOJIC.
6-13meHeHne Beca 00BEKTOB MIPU BPAILICHUH.
7-PaznuuHble SKCIIEPUMEHTHI.
8-Bpaienue ¢ yckopenuem.
9-CriMHOBBIE B3aUMOJICUCTBYSL.
10-BeiBOBI.

Bpamenue. Iloas kpydyenus. I'papuanHamuka.

I'paBuMarieTnsm, u3y4yaeT B3auMOJICHCTBHE MPH MOCTYNATEJIbHOM JIBUKEHUH MacC.
I'paBuauHaMuKa, u3ydaeT B3aUMO/ICHCTBHE MPH BPallleHUH MaTepHaIbHbIX Macc.

PaccmoTpuM 3 Tumna aBMKEHUA: MOCTyNAaTeIbHOE, BpalmaTejJbHoe, KojedaTeabHoe.
JIBr>KeHHE BO3MOKHO C MOCTOSIHHOM CKOPOCTBIO, MIIU C YCKOPEHHUEM.
DJIeKTPOMarHUMTHbIE 105l BOSHUKAIOIIUE NPU ABUKEHUHU 3apsi0B (7 TUIIOB)

I'paBuAMHAMHUYeCKH e N0JIS BO3HUKAKIIME IPH ABUKeHNH Macc (7 THIIOB)
1 2 3 4 5 6 7
Henogswxkn. | IocTym. IMoctyn. | Bpamenue | Bpam. | Kone®. Koune6
TEJIO IToct. Cxop. | yckopen | IToct. Cxop. | Yckop | Iloctym. Bpau.
3apsin | Onexrpocrar. | Buxpesoe C))8 MarnutHoe | ? On. Mars. | ?
oJie MariutHoe | Mar. rnoJje N3nyuenune
ToJie. N3mnyuy.
Macca | I'paBuranvon | Buxpesoe I'paBura | Ilone ? M'paButanu | ?
HOE TI0JIe ['paBuivHa | HMOHHOE | KPyYEHUS OHHOE
muy. [lose. | m3myu. U3JIy4ECHUE
rnoJje Buxpesoe N3nyuen | [lone Buxp. | Uznydenue
noJie ue noJie

Taxum o0pa3zom, cucTeMaTH3UPOBAHO 14 BH/10B B3aUMO/AeHCTBHUH, 7 /151 3apsii0B, U 7 1JIs1 Macc.

B nacrosimee Bpems B pu3uke:
-JI0BOJIbHO OCHOBATEJILHO M3YUYEH Clly4yail B3aMMOAEHCTBUS HEMOIBUKHBIX Macc (TpaBUTALU),
-c11a00 M3YyYeH cllyyail IBMKYIIUXCS Macc (TpaBUAMHAMUKA),
-1 IPAKTUYECKH HE U3Y4EH Cllydail B3aMMOJCHCTBUS BpaLatoIUXCcs Mace,

B »stom AOKJIaa€ MBI PAaCCMOTPHUM TOJIBKO T€ IIOJA, KOTOPBIC BO3HUKAIOT IIPU Bpall€HHUKU MaccC C
IMOCTOSIHHOM CKOpPOCTBIO, U KPATKO paCCMOTPUM I10JI1, BO3SHUKAIOIMIXEC I[TPU BPAILICHUHN C YCKOPCHUCM.



B xagecTBe nmpumepa HETPUBUAIBLHOCTH (PU3MKM BpallleHUs IPUBELY ABa IpUMeEpa:
1-rupocKon coXHapseT OPHEHTALHIO K LIEHTPY 3eMJIH, a HE Ha MOJISIPHYIO 3BE3.Y.
2-3¢¢ext JxeHnbexoBa: KyBbIpKaHHE YPBUIAIOMICIHCS Taiiky TP JBM)KEHUHN B HEBECOMOCTH.

IlonaeMoOTOpHBIE CHIIBI, 3TO CUIIBI, ICHCTBYIOIINE HA TEJIa CO CTOPOHBI PA3JIMYHOrO POJA MOJEH.

YpaBHeHusi TPaBUTO3JIEKTPOMATHETH3MA.

CornacHo o01ell TeOpur OTHOCUTENBHOCTH, TPaBUTALIMOHHOE TOJI€, MOPOKAAEMOE BPAIAI0IMMCS
00bEeKTOM, B HEKOTOPOM MPEACTHLHOM CIy4yae MOXET ObITh OMUCAHO YPAaBHEHUSIMH, KOTOPbIE UMEIOT
Ty %e popMy, 4TO 1 ypaBHEeHHS MaKkcBeIa B KJIAaCCHYECKON 3IIEKTPOANHAMHUKE.

YpaBHeHWs rpaBUTO3NEeKTpOMarHeTsMa | YpaeHeHWs Makceenna B CI'C
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» E, — rpaB/TaLMOHHOE None (B paMKkax AAHHOM aHANOrMM TaKKe HasbiBaeTcs
«IPABUTORNEKTPUHECKUM® );

« E — anektpu4eckoe none;

* B, — epasumonmacHumHoe none;
* B — marnuTHOE none;

* P — NMOTHOCTb MAGCH,;

* Pem — MNOTHOCTL 3apsiga:

¢ J — NMIOTHOCTb TOKa MacCh! (J = P V,, [€ V, — Mone CKOpOCTEdt MaCChl, feHepupyiolLed
rpaBUTaLMOHHOE More);

. Jem — MNOTHOCTb 3MNEKTPUHECKOro TOKa;
o G— rpaBuTauMOHHAA NOCTOAHHAS;

* ¢ — CKOPOCTbL pacnpocTpaHeHns rpasutauumn (pasHas B OTO CKOpOGTKH cBeTa).

Ha I'Ip()ﬁHyK) HYacTtuuy Manoi maccel m BOS}[}EI.'U‘IGTBYET B rpaBUTOSNEKTPOMarHUTHOM none ckna,

KoTOpas AIBNSAETCA aHanoroM cunkl JlIopeHLa B aNeKTPOMarHUTHOM Norne U BbIpaXaeTcs CrieqyoLLmnm
oBpasom:
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« 111 — Macca NpoBHOR YacTULIbI;

¢ V — eé& CKopOCTb.




None lenae - Tuppunra Maruurroe noae

B=rim (J-212),

M,q~ MAcca, Sapsin Wapa;
J -yraoBon MoMeHT Bpawenms;

F = PACCTOAHUE OT UEHTPA Wapa
AD TOMKW HABAHACHWS;

S?-AT'EgP'(J"n_rr(;;J)'),
G~rPaBUTALMOHHAN TIOCTOAHHAN;
€ - CKOPOCTL cBeTa,

Q-m\m CKOPOCTD BPALIEHHA WAPA
1918-Tuppunr I'. u Jlenze H., Hemeukue (Qu3MKHM, ONHPasCh HAa JIMHEHHbIC IOJIEBBIE YPABHEHUS
OWHIITEWHA, TPOBEIN TEOPETUUECKUE MCCIEAOBAHNS TPAaBUTALIMOHHOTIO IOJIS BPAILAIOLIErocs mapa.
OxasbiBaeTcsi, TIpPAaBHTAllMOHHOE II0JIe BpPAalIalOIIEerocs IIapa Ka4vecTBEHHBIM 00pa3om
OTJIMYAeTCH OT IOJIA HENMOABHKHOIro mapa. OCHOBHOE OTJIMYME TPAaBUMArHUTHOTO IOJISL OT IOJIA
TSYKECTH COCTOMT B TOM, 4YTO TIPAaBHMATHMTHOE II0JIe BCerja B3aMMOAEHCTBYeT TOJBKO C
ABWGKYIUMMHCH Maccamiu. CWIOBBIE JIMHMM TPaBUMarHUTHOTO MO 3€MIIM  PACIHOJIOKECHBI
TOPU30HTAIIBHO €€ IOBEPXHOCTH.

Tpu THIa rpaBUTALIMOHHBIX IIOJICH:
I-cTaTu4eckoe, rpaBUTAIMOHHOE
2-IMHAMHUY€CKOE, BPAILIEHHUE C TIOCTOSTHHON CKOPOCTHIO,
3-BapualMOHHOE, BPAIICHUE C YCKOPEHUEM

CBOWCTBO MaTepuu Twun dm3anyeckoro nonA
(napameTp) cTatuyeckoe OMHaMUYeckoe BapuauuoHHoe
B“ﬂbl dla'gl dla‘g')l dla'gl
PUINYECKUX — =0 — # 0 =const —— =var
nonei a (ﬂ di d.‘:
1) paBuTaUMOHHOE MaccoguHamu4yeckoe MaccoBapuaunmoHHoe
Macca
m mS =const fx=m-a'§fd:=const F“=a’2-rrz .E'J'cf!z#l]
ms - ;y:;g:pHaﬂ I~ TPABWTALWOHHBIW TOK F — MACCOABUKYLLAR
cuna (MAC)
2) INekTpuyeckoe MarHuTHoe INeKkTpoMardHuTHoe
E = o1 2 2
eS =const I, =e dsldt=const Fo=d PR
e
€S - cymMapHsblit ?
ANEKTPHYECKMI le — ANEKTPUYECKWA TOK Fe — 3NeKTpoaBrKyLLan
3apag cuna (30C)

CamoxsanoB B.H. YpaBueHus s MaccCoIMHAMUYECKUX TOJIEH.
3n1ech: a — mapamMeTp MaTepuu; -MapaMerp MPOCTPAHCTBA (BEKTOP OTHOCUTEIHLHOTO MEepeMEIICHUS
B3aMMO/ICHCTBYIONINX MaTePUAIBHBIX 00BEKTOB B IPOCTPAHCTBE); t — TapaMeTp BpEMEHHU.




[Tpu BpameHnn o0bEKTa UMEIOT MECTO JIBa B3aUMOICHCTBHSI:
1-B3aumMo/IeliCTBIE OOBEKTA C TPABUTAIMOHHBIM TIOJIEM 3EMIIH,
2-B3aUMOJICHCTBHE 00BEKTA C TPABUIMHAMHYECKUM TIOJIEM 3EMITH.

bateukunii Baagumup WHHOKeHTbEBUY, T[OKa3aHO, YTO TPaBUTALIMOHHOE TMOJIE TOHKOTO
BpalIAIOLIErocs KOJIblia, aHaIOTUYHO 3JIEKTPOMAarHUTHOMY IOJIF0 BUTKA C TOKOM.

Kpaunk FO.C. ['paBuMarHuTHOE 110JIe BPAIIAIOMIErocst 00bEKTa aHAJIOTUYHO MAaTHUTHOMY TIOJTIO.

IlinoTtHukoB Cepreit BukropoBu4. ['paBuanHaMuuecKoe B3aUMOJICHCTBUE HYKJIOHOB.
[lone  HykJIOHa  MOXHO  TPEACTaBUTh  KAaK  CYNEPHO3UIUI0  3JIEKTPOCTATUYECKOTO U
IpaBUIMHAMHUYECKOTO MOJI BPalalolIeiicsi MacChl.

HleayasikoB Ouier AjleKCaHAPOBUY.

IIpn BpameHuum MaTepUHAIBHOTO OOBEKTa BOKPYr HEKOTOpOW ocu (opMa CHIOBBIX JUHHUN
AUHAMUYECKOI0 MO/ T'€OMETPUYECKH AHAJTOTHYHA (popMe CHJIOBBIX JTHHHI XOPOIIO U3BECTHOIO
MATHUTHOI'O AUIIOJIA.

HIunos I'ennaguii UBanoBu4. [1015 1 CHJIbI MHEPUMH B MEXAHUKE U TPABUIUHAMUKE.

VYpaBHEHUS NWHAMHKH TIOJII WHEPIUU TO3BOJSIOT OOBSICHUTHL AHOMAIBHBIC DKCIIEPUMEHTHI B
KJIACCUYECKOW MEXaHWKe U TpaBUAMHAMUKE, TMOPOXKIACHHbIE COOCTBEHHBIM BpallleHUEM
MEXaHUYECKHX, BHXKYIIUXCS B TPABUTALIMOHHOM T10JIE€ TEJI.

ITkuH Banepuit AopamoBuy. O B3aUMOICHCTBUM BpaaOIIUXCSI MaCC.
Han6onee HarJsiIHbIM HpOSIBJIeHI/IQM BpamaTeanoro B3aI/IMOI[eI\/’ICTBI/I$I SIBJIACTCA nepeﬂoc B
NMPOCTPAHCTBE MOMEHTA UMITYJIbCA, T.€. 0OMEH MEXK/Iy TeIaMH BPAIIaTeIbHBIM JBHKECHHUEM.

KOpoBunknii  Buagumup MwuxailjioBu4, Bpallaromascs MacChl CO3JaeT B  OKPYXKAIOIIEM
MPOCTPAHCTBE IPABUTALMOHHOE MOJIE, COCTOSIIEE U3 JBYX KOMIIOHEHT:

|-moTeHUMANbHYI0 KOMIIOHEHTY, aHAJIOTUYHYIO 3JIEKTPOCTaTUYECKOMY IMOJIIO 3apsija, CIagaeT Mo
KBaJpaTy OT PacCTOSIHUSI.

2-BUXpPEeBYI0 KOMIIOHEHTY, aHAJOTMYHYI0 MarHUTHOMY TOJIF0O TOYEYHOIO0 MarHUTa WM JUIOJIBHOMY
TOJTO AJIEKTpUYecKOTo aumnouist. Criagaer mo Ky0y OT pacCTOSIHHSL.

e

& :
KacbsinoB Buaagumup Buaagumuposud, Oxarpun AHatoauii PegopoBuy. DoToperucrparus
U3ITydeHUsT OT Bpamamimerocs oOvekTa (KOHyC u3 CBUHIA). Y (oToammapara ycTaHOBJICHA
MeTaluueckas juH3a. Cxema 3KCHepUMEHTa IO PETUCTPAlldd BIUSHUS JATYHHOTO JKpaHa Ha



nuHamuky IICOH: 1 -TtBepmoe Teno, 2 -IaTyHHBIM 3KpaH, 3 -Kamepa, CTEHKH KOTOPOW IMOKPBITHI
CBETONOITIOMAOIKM  cioeM, 4 -doToanmapar, 5 -KoJmMMHpYIOIIas Ineidb, 6 -3epKajbHas
MOBEPXHOCTh, 7 -UCTOYHHK CBETA.

JKCNEPUMEHTAJILHAS PErUCTPAIUS N0JIeld KPyYeHusl.

Oddexr I'apoabaa AcnaeHa. B skcnepuMeHTe M3MEPUIM DHEPTHIO, 3aTPAuyeHHYIO ISl PACKPYTKH
poropa. [ToToM poTop OCTaHOBHIIU. 3aTeM PaCKPYTHJIM POTOP BTOPOM pa3. DHEpPruu moTpedoBaIoCh
MEHbIIIe. DTO WHEPIIMOHHBIC CBOMCTBA A(upa.

1885-BpamartenbHoe yBieuenue 3pupa, sgdexr, npenckazannpii emé B 1885 roxy JIxozedom
Tomconom (J.J. Thomson) m oOHapyXeHHBIH SKCHEpUMEHTaIbHO B XX Beke. B 3Tom ombiTe
BpaIIaeTCs IIOCKOCTh MOMISIPU3aLNK CBETa IIPU paclpOCTpaHECHUH BO BpallaloIeiics cpee.

Mumun Anekcanap MuxaiioBuu. TypOynenTtHoe mosne 3¢dupa obmagaeT cOOCTBEHHON MacCOM,
00yCIIOBJICHHOU cpelHel dHepruei BUxpeBoro ABrkeHus. Jlroboe ¢pusndeckoe moue obmamaaeT aByms
MaccaMH, MaTepuaIbHON B 3PUPHON TPUCOECTUHEHHONW MacCO.

1. BzaumoaencTeue ABYX BPALIAKOUIMXCH MAacCC.

JIBa Bpamaromumxcs Tena:
-TIpY IPOTUBOHAIIPABIICHHOM BpAIllEHUH JIBA BPAIIAIOUINXCS 00bEKTa MPUTITUBAIOTCS,
-TIpU COHAIIPABJICHHOM — OTTaJKUBAIOTCS.

NPUTAXEHWE OTTANKWBAHWE
HanomuHnaro, 4yTo /U1 MPOBOJHUKOB C TOKOM 3(PPEKT B3aUMOAECHCTBUS IPOTUBOIOIOKHBIM.
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L
—» o - —

B3anMopeiicTBre 00beKTOB, BPAIIAIOIIUXCS B TA30BOU Cpeie

d¢pupoanHammka.

I-IIputsaruBaroTcst Apyr K Apyry WIapbl, BpaIlaloHUecs B OJHOW INIOCKOCTU B MPOTHBOIIOJIOXKHBIX
HamnpaBJICHUsAX. Bpamaromuecs mapbl yBICKalOT BO BpPAIlEHUE W OKPYKAWOIyl0 HX cpeny. B
pe3yJIbTaTe YEro B MPOMEKYTKE MEKIY LIapaMy COBIANAET HApPaBICHUE JBUKEHUS YBICUCHHOU BO
BpalleHue cpenbl. B mpocTpaHcTBE MEKIy HMMH BO3HUKAET YCHUJICHHBIM MOTOK cpefbl. I1o 3akoHy
bepHyiu B 3TOM IpoCcTpaHCTBE JaBlieHHE cpesibl oHmkaeTcs. [loaTomy, 6osee BEICOKOE 1aBICHUE C
BHEIIHUX CTOPOH IIApOB TOJIKAET MX [0 HAMpaBICHHIO JAPYr K APYry B 0O0JACTh MOHM>KEHHOTO
JABJICHUS CPENBI MEKIY HUMHU.

2-ITapa mapoB, Bpam@IIMXCA B OAHOM HANPABJEHUHM, OTTAJIKMBAITCH Jpyr OT Jpyra.
Bpamaromuecs mapbl yBIeKarOT BO BpallleHUE U OKpYXarolyro ux cpeny. Hanpasnenus BpaiieHus
IapOB TaKOBBI, YTO B MPOCTPAHCTBE MEXAY HHUMH JIBH)KCHHE CpEIbl, YBJIEKAEMOW BO BpallCHUE
pa3HbIMM IIapaM{, HANpaBI€HO HABCTpeuy Apyr Apyry. B pesynbrare B 3TOM NpPOCTPAaHCTBE



JABMKCHHUE CPEABI YaCTUYHO B3AaMMHO YHHUUYTOXKACTCA, a IMIJIOTHOCTb CPECAbI ITOBBIIACTCA. B pE3YIbTATC
Pa3HHUILIbI JaBIICHUI 1Iapbl BBITAJIKUBAIOTCA U3 00JIaCTH ITOBBIIICHHOTO JAAaBJICHUA B pa3HbBIC CTOPOHBI

JIPYT OT JpyTa.

3-Bpamarommuiics map B MIIOCKOCTH CBOETO BpAIleHUs MPUTITUBACT K ce0€ COCETHUM 1Iap, TONKAET B
HaIlpaBJICHUHU COETO BpAIICHHUS, U 3aCTaBISIET BpaIlaThCsl B IPTUBOIOJIOKHOM HAMPABJICHUU.

4-mapa 1mapoB, BpPAILAIOMIMXCS B OJHOM HANpAaBJICHUM, BPAIIAIOTCS BOKPYT HAXOJSIIETOCS MEXKIY
HUMH LIEHTPA MO IEHCTBUEM CHJI CMEIIICHUS.

T T 0 3

a) b)

B3auMopeiicTBre Bpalaromuxcs Te: a-TOPMOXKEHUE MPU OJTHOHATIPABICHHOM BpPAILICHUH,
0-ycKOopeHue py pa3HOHAINPABICHHOM BPAlllEHUH.

§'1 52 §1 g‘2
CnuHbl napannenbHeie CnuHbI aHTUnapanneneHble

A - A A

b

CymeCTByeT TOJIBKO YCTBIPC ClIy4das, KOTrAa KPYTUJIbHBIC MOMCHTEI ABYX HACTUIl PaBHBI HYJIIO.
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YpceutoB O.Y. [[Ba acuHxpoHHbIX asuraresia. [Ipm oqHOBpeMeHHOM MycKe 000MX JABHMraTesiei
OHM O0YeHb 3aMEeTHO OTTAJIKHBAJNCH APYr oT Apyra. Korma o60opoTsl BasioB yctaHOBWIHCH ( = 2710
00./MHMH.)  ABWUTATeNIM  TPHUHSIM  TEPBOHAYAIbHOE  TOJoKeHue. Ilpm  ogHOBpEeMEHHOM
ANEKTPOAMHAMUYECKOM TOPMOKCHHH 000MX BUTATEICH OHM TAaKKe OTTAIKUBAIUCH IPYT OT APYra.

B3anmopeiicTBue IBYX BpalalOMXcsi 00beKTOB B HEBECOMOCTH.

WHTEepecHbI JKCIEPUMEHT MPOBEIM aMEPUKaHCKUX AacCTPOHABTOB B KOCMOCE C BOJTYKAMH.
BaHyH_IeHHBIfI BHaydaJji€ OILPIHO‘-IHI:Iﬁ BOJIYOK 4YC€TKO JCpiKaJl B HCBCCOMOCTU OpPUCHTALUIO OCHU
BpAILICHUsS, HECMOTPS Ha BCE MONBITKA KOCMOHABTOB U3MEHHUTH €€. JTa yCTOMYMBOCTh COXPAHMWIIACH U
TOrJa, KOTrJa K IEPBOMY BpaILAIOIIEMYCs BOJYKY IIPUCTABWIN BTOPOM BPAILAIOIIUNCA BOTYOK C OCBIO
BpallleHus1, NapamieabHol nepBoMy. OHAKO KOIZla OCh BpallleHUs BTOPOrO BOJYKAa CTABUJIACh IOJ
YIJIOM K OCH BpPAILEHUS NIEPBOrO, BOJYKMA HAYMHAIW BPALATHCS OTHOCUTEIBHO IPYr Ipyra, U3MEHsSA
B3aMMHYIO OPHEHTAIUIO U 00pasys MPHU 3TOM MPUUYY/UIMBYIO KOJI€OATEIbHO BPALIAIONIYIOCS CHCTEMY.
ITo mepe pacxoxxaeHHs ocell 000MX BOJYKOB ATO BpalllEHUE YCKOPSUIOCh, M HACTyIajl MOMEHT, KOT/Aa
crcTeMa JIBYX BOJYKOB «B3PbIBAJIACH», © OHU C OOJIBIION CKOPOCTHIO Pa3jIeTaIuCh B Pa3HbIe CTOPOHBI.

YTuama, SnOHCKUN (PU3MK-TEOPETHK, YTBEPXKAal, 4TO MOJIEH B MPUPOAE TOJIKHO OBITH CTOJBKO,
CKOJIBKO y 2JIEMEHTAPHOM YaCTHULIBI UMEETCSA HE3aBUCUMBIX CBOMCTB.

-3JIEKTPUUYECKOMY 3apsily COOTBETCTBYET IEKTPUUECKOE I0JIE,

-Macce COOTBETCTBYET I'PaBUTALIMOHHOE TI0JIE,

-CIIUHY (BpamammeMycsi 00beKTy) COOTBETCTBYET I0Jie¢ BpallleHNlsl, KOTOpoe JelHCTBYeT TOJIbKO
Ha Te 00bEeKThI, KOTOPbIE 00J1a1aK0T CIMHOM (KOTOpPbIe BPaIIalOTCs).
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Pennnin BunceHT, anrnuiickuii actpodusuk. M3nydeHne Bpaliamommxcs Macc B HEOKPaAaHUPOBAHHON
(a) m skpanupoBaHHOH (0, B, r) jmaboparopun. BzammonelcTBHE IBYX BpallaloNuXcsi OOBEKTOB
IPOUCXOIUT B CiIy4ae, €CIM OCH BpamleHHs OOBEKTOB HAXOAUTCS B OJHOM IUIOCKOCTH, H
MaKCUMaJbHO, KOTJ]a OCH MEPIEHANKYIISPHBI.

IlnoraukoB C.B. BzauMmojeilicTBME [BYX BpalllalONIMXCA THUPOCKOINOB. BTopol aHalIoOrnyHbIN
TUPOCKOII MOJBEIIUBAJICS HA PACCTOSIHUM 1CM OT MEpBOTO, TaK YTO PACCTOSTHUE OT LIECHTPOB UX Macc
coctaBisuio okoyio 3 cm. [Ipu BpamieHuu THPOCKOIIOB B OJHOM HANPABJICHHH BEC TIEPBOTO M3 HUX
yBenuuuBajics Ha 150 Mr, u3MeHss 3HAK NpU BpalllEHUUM B IPOTHUBOIOJIOXHBIE CTOPOHBI. [lpm
MePIEHIUKYISIPHOM PACIIOJIOKEHHH OCEH THPOCKOIOB HM3MEHEHHsS Beca IEPBOTO THUPOCKOMa HE
Ha0JII01AJIOCh.

Bpamatomuecss 00eKThl B3aWMOJICHCTBYIOT, KOTJla MX OCH BpAallEHHS pPAacIOJIOKEHbl B OJHOU
IJIOCKOCTH. 3eMJIsl TiepecekaeT MiockocTh CONHEYHOro sKBaTopa ABa pa3a B ron (20 mapra u 22
CeHTsA0ps1). B 3T MOMEHTHI JIETHETO ¥ 3UMHETO COJHIIECTOSIHUN OCh BpaIlleHHs 3eMJIU JIKHUT B OTHOMN
IJIOCKOCTH ¢ ocblo BpamieHus ConHua. [Ipy MOHUTOpUHTE HEKOTOPBIX COOBITUH B 3TO BPEMS JTOJIKHBI
HAO0IIOAATHECSI AHOMAJIUH.

2. Biusinue Bpamanmuxcs 00beKTOB HA KPYTHJIbHbIE BEChI.

HccnenoBanue 3aBucumMocts dpdeKra OT CIeTyIoNUX mapaMeTpoB:

1-BpamieHre 00beKTa C MOCTOSTHHON CKOPOCTBIO HITH C YCKOPEHUEM,

2-0T BEJTUYUHBI YTIIOBOM CKOPOCTH (YCKOPEHHS)

3-0T MaccChl BpalIarmerocst 00beKTa,

4-3aBHCUMOCTB OT PACCTOSHHSI MEX]Ty BPAIIAIOMIUMCS 00bEKTOM U KPYTHIIEHBIMU BECAMH,
5-0T B3aUMHOTO PACIOJIOKEHUSI 00BEKTA U BECOB,

6-BIIMSTHUE Pa3IMYHBIX SKPAHOB HA PE3YJIbTAT,

7-0T BEJIMYMHBI BAKYyMa B yCTAaHOBKE.

IMonaemoTopHbIi 3¢ ¢eKT, CaMOTPOU3BOJIBHOE BPAIICHUE TEJA MO ICHCTBUEM BHEIIHETO MOJIS.




Cxema 3KCriepuMeHTa: BIMSHNE Bpallalolerocss 00beKTa Ha KpYTHIIbHBIE BECHI.
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Mummma A.M. Ilepemaua MoMmeHTa umnylbca Ha paccrosHue. [Ipu 3TOM XKUAKOCTH B cocyne S
BpalaJIach B IPOTHUBOIIOJIOXKHYIO CTOPOHY OTHOCUTENBHO BPAILIEHUs TUCKa 1.
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1906-Mpbimknn Hwukosaii IlaBnoBuu. IIpu packpyTke THpPOCKONA, HWHAMKATOp B BUAC
MOJIBEIIEHHOTO IUCKa B CTEKJITHHOM COCYJI€, OTKIOHsICS. OH Ha3Bal 3TOT 3G GEeKT NOHAEMOTOPHBIMU
cwiaMy. OH MoKa3aJl, 4YTO NPOCTPAHCTBO, B KOTOPOM CYLIECTBYeT KaKoe-HHOY/Ib pacnpeaejieHue

JIy4YMCTO# IHEPIruu, He00X0AUMO PacCMATPUBATH KaK M0Je HEKOTOPbIX MOHIEMOTOPHBIX CHJI.

CamoxsasnoB Baagumup HuxomaeBud. KpyTuiabHbIH MasiTHUK, MOMEIIEHHBIN B KaMmepy psAIOM C
BpallaromuuMcst JUCKOM, IMOKAa3bIBACT 3HAUYUTCIIbHBIC OTKJIOHCHUS.



KapTI/IHa CUJIOBBIX JIMHHHI MAaCCOANMHAMHWYCCKOI'0 IIOJIA BEAYLICTO AMWCKA, MOJTYYCHHAs C IOMOIIBLIO
KPYTHUJIBHOI'O MassTHHKA.

®punanep laBpuma OckapoBuy, oO0Hapyx w1 3(PeKT MoBOpOTa CTPEIKH KPYTUIBHBIX BECOB
BOJIM3M BPalIAIOIIErocsi MaXOBHKA.

YuxkoB Biaaammup AnexkcanapoBu4. DKCIEPUMEHTHl ¢ TOPCUHAAMH (TIOABEIICHHBIMH JUCKAMH).
BnusiHue ycKOpeHHOTo BpallleHHs Tesla Ha JPyroe HeMmoABHUKHOE TEJIO.

HInuasman Ajsiekcanap AJiekcanapoBuy. /lelicTBue Bpalllalomierocs reHeparopa Ha KPyTHIIbHBIE
BECHI.

3. Bausinve Bpamaomuxcs 00beKTOB HA CKOPOCTh
PAaAMOAKTUBHOIO pacnaja.
Bpamatomuiics 00BEKT CO31a€T BHUXPEBOE TOPCHOHHOE H3JIYYEHHE HANpaBICHHOE BJIOJIb OCHU

BpaieHus. OHO BIMSET HA CKOPOCTh PaJHOaKTUBHOIO pacnaga. IToT 3¢ (eKT ucciaeroBaics MHOTUMU
CHEIUATUCTAMHU.

Jlynes Baagumup UBanosu4, ToMmck. Biusinue BpanieHus rupoMoTopa Ha palalldOHHbINA pachal.
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Menbnuk Urops AnarosnbeBn4, ToMcK.
CxopocTts pacnaaa uzotomna 60Co (5+), 241 Am, cHMUKaeTCs NMPU BKIIIOYCHUH BPAILICHHUS.

st uzoroma 239Pu (+1/2) ckopocTs pacnaga yBeITuIriIach.

Oddekt pacmieruieHus THUCTOTPaMMBbI
BPAIAIOIIUMCS TEJIOM.

Bropoii 3KCIeprMEHT. €cli MEXIy BpAalIalONMMCS OOBEKTOM W PETUCTPUPYIOIIUM MPHOOPOM
PaCTONIOKUTh KATYIIKy W3 JIEBO-TIEPEKPYYCHHON IJIABCAHOBOW HUTH, TO MPH BpAIICHUU OOBEKTA
MPOTHB YacOBOM CTpenku HabmomaeMbrii dddext mcuesan. [Ipu BpameHMM MO YacOBOW CTpENKE
3¢ (deKkT BHOBH MOSBIUICA. 10 Ke camMoe MPOUCXOAMIO B OSKCICPUMEHTE C KATYIIKOW IMpaBo-

HHTCHCUBHOCTH pPAaAHOAKTHUBHOI'O pacnaga psaaomM

HCpCpr‘ICHHOfI HUTH, HO IIPHU ITPOTHUBOIIOJIOKHOM HAIIPABJIICHUW BPAILICHUS.

l-neTexTop M3Ny4YeHUs, 2-paAMOAKTUBHBIA HCTOYHHUK, 3-KaTyllKa C MEPEKPYYCHHON HUTHIO, 4-

CTaJIbHOM TMCK, 5-ABUTaTEIIb.

uaoap Cumon DuabeBuu, Ilanuyemora Bukrop AHaroiabeBHY, MHCTHUTYT TeopeTHdyeckod u

sKcnepuMeHTanbHoi onodusuku PAH. IlymuHo.

[
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Ch. 1

Ch.2
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KpacnoOpsbiikeB BKTO

5134 —e-Cs37

[nposa 2]
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Ru-106, GKnposy

AKIMBHOCTb C5-134,Ce-144, O]
8

o

AktuHoct Cs-137, Brnpody

AkteHocTs Cs- 134, Brnposy

p I'eoprueBuu, Kues. Pa3zpaboran reHeparop CIIMHOBOIO IOJII Ha OCHOBE
BPAIIAIOIIErOCs CIMH-OPUEHTHPOBAHHOTO MaTepraa.




Kapapaiikun AJiekcanap BuxropoBu4, MockBa. beun o0HapyxeHbl 3(P¢eKThl BO3IEHCTBHS
HeantekTpomarautHoro reneparopa « HI'K-BEI'A» Ha nporecc paaroakTUBHOTO pacnaja.

4. Biiusinue Bpamawmxcsa 00beKTOB Ha BelleCTBO.

I'puropbeB IL.T. M3MmeHeHue BHYTpEHHEH CTPYKTYphbl OJIOBA NpPU TNEPEXOJIE €ro M3 KUIKOTO
COCTOsIHHMA B TBEPAOC IO BO3I[€I>iCTBH€M TIOJIA KPpYUCHUA.
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Cxema ycTaHOBKH: l-TUpockor; 2-10J04YKa C OJOBOM. I'pauk 3aBUCUMOCTH  YAEIHHOTO
COIIPOTHBIIEHUS 0JI0BA OT YIJIOBOM CKOPOCTH BpallleHHsI THPOCKOIA.

5. Bpamawmuics 00beKT B IPABUTALIMOHHOM I0OJI€.

baowuy Unna IlaBioBHA.

I-ecnu 0OBEKT, HAXO/ISIIUICS B TPABUTAIIMOHHOM I10JI€, BpAIIaeTCsl BOKPYT CBOCH OCH — OH HAYHMHAET
JIIBUTATHCS BAOJb PTOU OCH.

2-eciii 0OBEKT B TPAaBUTAIIMOHHOM TI0JIC IBUTACTCS BJOJb HEKOTOPOU OCH, TO OH HAYWHAET BPaIlaThCs
BOKPYT HEe.

Onunkuituyk Bajepuii Huko/iaeBu4, aBTOp TEOPUM TUHAMUYECKOTO 3(pdeKra «aHTUTrpaBUTALIUI Y
BpAILIAIONIUXCA TEJl B LIEHTPAIBHOM MO0JIE. Y CTAHOBJIEH TUHAMUYECKU 3(PPeKT BHITATKUBAHUA U3
rPAaBUTALMOHHOTO MOJIsI CBOOOJAHBIX TBEPABLIX Bpamammuxcss Ted. DPGHEeKT IocTUraeTcst mpu
HAJIMYUU HEKOTOPOH KPUTHUYECKOW CKOPOCTH BpAllleHHsS OTHOCHTEIBHO COOCTBEHHOTO LIEHTpa Macc.
[Ipu npeBbIllIEHUH KPUTUYECKONW CKOPOCTH BPALIAIOLIEECs TEIO BBITAIKUBACTCS U3 TPABUTALIMOHHOTO
IOJISL U yIAJsieTesl OT LEHTpa NpuTshkeHus. Tak, HanmpuMep, s TOHKOTO KOJIbLA, PaclOI0KEHHOIO B
MJIOCKOCTH MECTHOT'O TOPU30HTA, MUHUMAJIbHON KPUTHUYECKOW CKOPOCTHIO BPAILIEHHUS] OTHOCUTEIIBHO
IIEHTpa Macc, SIBISICTCS MepBasi KOCMUYECKasi CKOPOCTh, T.€. IPUMEPHO 7,9 KM/c¢ (B TOJIe TATOTEHUS
3emnn).

HazBannsiit a¢exT paspyiiaer NpuHIIUAIT paBEHCTBA HHEPTHON W TPaBUTAIIMOHHOM MacCChI, MOCKOJIBKY
3a CYeT CKOPOCTH BPAILIEHUS TeJIa OTHOCUTEIBHO COOCTBEHHOI0 IEHTPAa MACC FPABUTALIMOHHYIO
Maccy TeJia TeOPeTHYEeCKH MOKHO C1eJIaTh He TOJIbKO «HYJIeBOH», HO U «OTPHLATEIbHOMN.




Bbproc [dellaabma nposen cieayronui sxkcrnepuMenT. X IByX pacrnoioKEHHBIX PSAIOM KaTamyjibT OH
BBICTpEIUBAI AByMs LIapaMy II0J OJAWHAKOBBIM YIJIOM, IIPUYEM K KaXXIOMYy LIApy IIPUKIAIbIBAIACEH
oJlMHaKoBas cuia. EnMHCTBEHHAs pa3HUIla MEXAY LIapaMU COCTOsUIa B TOM, YTO OJUH LIap Bpamliaics
C OrPOMHOM cKOpocThio -27.000 060pOTOB B MUHYTY, a BTOPOIl BOOOIIE HE Bpamayics. B abcomoTHOM
BaKyymMe OH HaOmtofan TpaekTopuu oboux mapoB. OH OTKpbUI HEBeposiTHOe: B HapymieHue Bcex
HU3BCCTHHIX 3aKOHOB (1)I/I3I/IKI/I, BpaHlaIOIHHﬁCﬂ map moAHUMAJICA BbIIIC, Mada]l MCHJICHHCC U YJICTall

He BpaljalolyWiga

JAJIbIIIE, YeM €T0 He BpallaroIuiics coopar.

| lea25cm |
CTaneHbiX Wapa

27.000

& | 0GDpOTOB B MUHYTY

TpaexTopun IBMKEHUS IapUKa C BpalleHHeM U 0e3 BpaleHHs.

nenenonoxelHACRBY 9561

Paketa FKOnumep — C kondurypaywm IRBM CRYTHUKOB SKCFLI'IODGD |

2-A ¥ 3-A BPAWAIWMECA CTYNEHH

., MATMAEecATMAETHMIA cexpeT BepHepa ¢oH BpayHa (1958)

MepBbiii 3anycKk aMepUKaHCKOTD CNYTHUKA
Sxcnnopep 31 ausBapa 1958 roga

MaKcumansHoe OTKNOHEHHE OT PacyeTHOM
TPAaeKTOpPMM cnyTHWKa IKcnnopep 956 Km

HapyweHrwe 3akoHOB
ABWHEHUA TEOPWUK
rpasuTaunn HeloToHa u
JiHWTeRHa Npwu 3anycke

I, X1

. PasroxHbie 6noku 2 1 3 pakets! KOnurep
npeacTaBnAnK coboi «rMpocKonsI», KOTOpbLIe
Bpalyanuck ¢ YrNoBoii ckopocteio 750 06/muH
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AHaJIOTHsl MEKIY 3apsA0M U MacCOi.

3apsa

Macca

Ilone

OJICKTPOCTATUYCCKOC

['paBuTanmonHoe

ITone Bo3HHKarOLIEE NTPU
NBIKEHNN 00BEKTA

MaruurtHoe nose

I'paBunrHaMu4eCcKoe moiie

Crenoun

COJICHOI/II[ U3 MPOBOAHHKA —BO3HHKACT
MAar"iuTHOC I10JIE

Conenoup u3 TpyOKu ¢ BOOM —
BO3HHMKAET T'PaBUANHAMUYECKOE
noJe

[Ipenieccusi BO BHEIIHEM
oJje

JlapMOpOBCKasi Tpereccusi MarHUTHOTO
MOMEHTA DJIEKTPOHA W aTOMHOTO sjpa
BO BHEIITHEM MarHUTHOM I10JIe

IIpeuneccusi rupockoma  BO
BHEIIHEM TIPABHTALMOHHOM
noJje

IToctynarensHoe
JBYOKCHHE

DNEKTPUUECKUNA TOK 0 IPOBOJAHUKY

Boma mo tpy6onpoBony




CnunoBblii 3¢dexr lludda, >0 npemneccuss CMHOBOTO M OPOUTATBLHOTO MOMEHTOB MPOOHOI
JaCTHUIIbI B6JII/I3I/I Bpalaromerocd Teia.

6. I3MmeHeHue Beca 00bEKTOB MPU BPallleHUM.

MOXHO TpEeArNoNIOKUTh, YTO MPHU BPALICHUH OOBEKTa BO3HUKAET CHJIA, KOTOPOE HampaBiieHa BJIOJb
OCH BpaIeHUsI.

Onnako Oosee KOPPEKTHOM MOJENb fABISETCA cienyomas Mmoaenb. Ilpu BpameHun oObekTa
BO3HMKAET I0JIe, HAIPaBIEHHOE BIOJHOCH BpamieHus. VM Ha 0OBEKT NIeHCTBYeT pe3ynbTHpYIoiee
10JIe, KOTOPOE SIBJISETCS] CYMMOM IPaBUTAIIIOHHOTO TOJISl U TIOJIsl 0OBEKTa.

Ecnu och BparieHus BepTUKaiIbHA, TO IPU OJHOM HAIIPABJICHUH BPAIICHHUS BEC YBEIMYMBACTCS, a IPH
JPYroM HarpaBJICHUU BPAIICHUS —yMEHBIIAETCS.

B OGonbmIMHCTBE AKCIIEPUMEHTOB CTABHJIACH 3ajladya J0Ka3aTelbCTBA Hamuuus dP¢exra M3MEHCHHS
Beca oObeKTa IpH BpauleHHH. B Hacrosiiee BpeMsi 3TO CUMTAETCSA JOKa3aHHBIM, U HEOOXOIUMO
MEPEXOAUTh K OoJiee eTaIbHOMY U3Y4eHHIO 3 dexTa::

I-ycTaHOBUTH 3aBUCUMOCTH 3(PdeKTa OT MOMEHTA MHEPIUU Tena (MOHOTOHHO PacTeT) U OT CKOPOCTH
BpauieHus: (HEMOHOTOHHO PacTeT),

2-yCTaHOBUTH 3aBUCUMOCTh 3(eKTa OT yriia MexAy OCbIO BpallleHHs] U BEPTHKAJbIO,
3-3aperucTpupoBaTh AMHAMUKY U3MEHEHHUS Beca: MPU PACKPyTKe, MPU CTALIMOHAPHOM BpaIEHUU, IIPU
3aMeJICHUH BpallleHHUS.

4-BBISICHEHUE BO3ICHCTBHI, KOTOpEe BIMSIOT Ha BeMWYUHY d(dekta (TONOTHUTEILHOE BIHSHHE
BHEIIIHUX TTOJICH).

5-3aBHCHUMOCTb OT MECTOIIOJIOKEHHUSI YCTaHOBKM (ceTh XapTMmaHa. B 1ByX cocegHMX ys3nax ceTu
XapTMaHa UMEIOTCSl BOCXOSIIUNA U HUCXOSIINI TTOTOKH. Bec 0IHOro 1 TOTro k€ 00bhEeKTa COCTBASET
47, 82r, n 47,80 r coorBBercTBeHHO. Pasuuiia cocraBiger 0, 04% TONBKO HM3-3a TOr0, YTO TOYKA
M3MEPEeHHUI cMecTuIach Ha 1,5 meTpa),

6-ompeneNuTh KOH(QUTYPAIMIO BO3HHUKAIOIIETO TOJS B OKPECTHOCTH BpAIIAOIIErocs OOBEKTa
(BUXpEBOE KaK OT MarHura),

7-onpeeNiuTh 3aBUCUMOCTb TOJISI OT PACCTOSIHUSL BJOJb OCHU BpAICHMs, U MEPICHAUKYISIPHO OCH
BpallleHus,

8-nanmnuue ¢antoMHOro 3¢dekra. Ilpu octaHOBKE BpallleHHs BEC BOCCTAaHABIMBACTCS HE Cpasy, a
4yepes HEKOTOPOe BpeMsl.

N3 Toro paxra, 4yro Ha OOBEKT AECHUCTBYIOT COBMECTHO I'DAaBUTALIMOHHOE II0JIE U TIOJIE€ BpAlllEHUs, HE
CJIENYET YTO I10JIE BPAILLEHHs 9TO TPaBUTALIMOHHOE Mose. Hanpumep, eciin Ha MacCUBHOE 3apsKEHHOE
TEJIO0 NECHUCTBYIOT IPABUTALIMOHHOE TOJIE U JIEKTPOCTAPUYECKOE I0JIE, TO PE3YIbTUPYIOLIAsl CHUIA €CTh
CyMMa BO3JEHUCTBHUS OTUX IOJICH.

Maiika ®apajeil npoBOIWJ SKCIEPUMEHTHI C BpallaloIUMUCA AUcKaMu. OH pasroHsJ JUCK U3
TSDKEJIOr0 MeTajllla 10 OYEHb BBICOKHMX CKOPOCTEH, OTPAaHHYEHHBIX NPOYHOCTBIO MaTrepuaya, IMOTOM
OCTAaHABJIMBAJ JMCK, CHUMAJ €ro ¢ YCTAHOBKM M B3BemunBaJ. Bec qucka yMeHbIIancs NPUMEPHO B
noaTtopa pasza. OgHako Bec OBICTPO BOCCTAHABIMBAJICSA [0 MEpPBOHAYaIbHOrO 3HaueHus. Iloxoxwue
omnbIThl ipoBoAw B 1971 1. anrnmuyanun [xon Cepn (Searl).

ABpamenko Pemuinii ®@egopoBu4, NpoBes SKCIEPUMEHT C BPALIAIOLIMMCS CO CKOPOCTBIO 55 ThIC.
00/MHUH 3-METPOBBIM JIMCKOM, BEC KOTOPOTO YMEHbIIaJcs Ha 16-18 kr.

Beiinuk Aano6ept MocudoBuu. Bapuamus Beca 6picTpoBpamaromumxcs o0bektoB. Munck AH BCCP.
Ne349 1.12. 1969.

I'anmnes I'anumii. AHTUTpaBUTALIMOHHAS MAllIMHA, OBICTPO BpAIIAIOUINECS MPEIMETHl YaCTHYHO TEPSIOT
CBOI1 Bec.



KaagoB HukoJaii. O6bekt Becom 10 K npu BEpTUKAIBHON OpUEHTAIIMK OCH BPALLCHUU TEPsil B Bece
2 xr. [Ipy ropu30HTAILHONM OPUEHTAIIMU OCU BPAIICHUS BEC HE MEHSJICA.

Ko3bipeB Huxkoaaii AnexcanapoBuu, HaOM01an HW3MEHEHHWE Beca BpaIIAIONIErocs THPOCKOIA,
YCTAHOBJIEHHOT'O Ha J1abopaTopHble Bechl. [Ipu BpalieHnH OChI0 BBEPX 10 YaCOBOM CTpEJIKE THPOCKOM
CTaHOBWJICS JIeTYE, a B mepeBEpHYyTOM BUe — Tsikenee. O0bekT Becom 1000 1 Tepser mpumepHo 10Mr
(10B-6 cTemneHun OT UCXOJHOTO Beca).

-O¢ ekt ycunupaics, €cid psJOM C BpallaloIIUMCs THPOCKOIOM CTOMT CTakaH 4as, B KOTOPOM
pacTBopsieTcs caxap.

-3¢ ekt ycunmupaercsi, €ciy TUPOCKOI JIOTOJHUTEILHO BUOPHPOBAJL.

-U3MEHEHHE Beca TMPOCKONa MOKHO ObLIO OOHApYXHUTh MO3THEH OCEHBbIO M 3UMOU M JaXKe B ATOM
cillyyae MOKa3aHUs HM3MEHSUIUCh B TeueHUU AHS. OYEBUIHO, 3TO CBSA3AHO C MOJIOKEHUEM 3eMIIU
oTHOcuTeNbHO CoJHIA. 3HAYUT KpoMe Tojed 3eMJId M Bpallarollerocs Tela MPUCYTCTBYIOT MOJIS
CBSI3aHHBIE C KOCMUYECKUM BiussHreM CouHIIa.

unoB I'ennagmuii UBanoBu4y. O 3aBUCUMOCTHM MacChl OT YIJIOBOM CKOPOCTH B KJIACCHYECKOM
MeXaHHKe.

B

mrana -2 1 % quiiva

Cusodan Manmes
bproc Jlellaabma, co3gal  yYCTPOWCTBO Ha OCHOBE JBYX T'MPOCKOIIOB, BpPAILAIOIIMUXCA B
MPOTUBOIIOJI0KHBIE CTOPOHBI. Y CTPOMCTBO BecHJI0 125K, NpU BPpallIeHMUOHO TePsJIo B Bece 2,7KT.
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1989-C.Takeyun m Y. Xaiicaxu, STOHCKHE HCCJIEIOBATEIN OIYOJHMKOBAIM CTaThlO, B KOTOPOH
YTBEpPXKIAIOT, 4yTO Bec 175-rpammoBoro rupockona mnpu ckopoctu 13.000 000poToB/MUH TepsieT B Bece
10 MuMrpamm.

-1"'OpU30HTaNIBHO BPAIAOLIUKCS POTOP JIETYE HETIOABUIKHOTO.

noasec

ANEKTPOMOTOP

NPOTUBOBEC

NbE303NEKTPUYECKWUA AANCK

®posoB Anekcanap BuagumupoBuu. Ilpu packpyyaBaHuM JUCKa Ha IOJBECKE JUCK
noBopauuBaiics. [Ipu u3sMeHeHnH HanpaBiIeHNUs BPALICHNs JUCK IIOBOPAYUBAJICS B IIPOTHUBOINOIOKHYIO
CTOPOHY.

Juck yaereJ.
Bennunna ymeHblIeHHs Beca JUHEHHO 3aBHUCHT OT 4YECTOThI BpamieHHs. YToObl OOBEKT B3JETEl,
HEO0OXO0IMMO, 4YTOOBI CKOPOCTHh BpalleHWsi Obuta J0CTaTOYHO Ooibinoi. OmHako TpU OONBIIUX
CKOPOCTSIX TMPOUCXOIUT paspyllieHHe Bpamaronierocs oobekra. Ho 3T0 HE O3HAuYaeT, 4TO HENb3s
bI37eTeTh. [IpocTO HEOOXOIUMO MPUMEHHUTH TONOJHUTENbHbBIE ToJisa. Hampumep, Jaon CepJ cozman
HeTaIOH_II/II\/JI AUCK Ha OCHOBC BpalllatOMIUXCA MAarHuToB.

AzanoB B.H. pabortas Hag poTOpPOM 3KCIEPUMEHTAJIBHOTO 3JIEKTPOreHepaTopa pacKpyduBall 10
OOJBIIIEH CKOPOCTH ATIOMUHHMEBBIM UCK nuamMerpoM 80 MM HakJI€eHHBIMH B MarHuTamu. [lpm
nocTkeHnu ckopoct 6onee 7000 06/MMH Haj IUCKOM CTalno OOPa30BBIBATHCS CBETSIIMECS CHHUM
rajio, TUCK CTaJl TEPATh MacCy, COPBAJICS C HAIMPABIISIIONICH U yJeTell.....

HN3MeHeHMe Beca 00bEKTOB, HAXOASIIMXCS M0/ BPAINAKIIUMCS 00bEKTOB.

I'yabkoB Anexcanap HedenoBuu. Pe3ynbTaThl 3KCNEPUMEHTATBHBIX HMCCIEAOBAHUNA AHMHAMHKH
Beca TeJl Ipu BpamieHn: 00bekT BecoM 20 kT Tepsin B Bece 400t (2%) (10.000 o6opoToB/MUH).

-Ha gacrore Bpamenus 3.450 06/MuH nMeeTcss aHoMaabHOE N3MEHEHHE Beca,

-I'paBuMeTp, pacnoyioKEHHBIM HAA BpallalOUUMCA JIUCKOM, 3apErUCTPUPOBAT W3MEHEHUE CHJIIbI
rpaBUTAIUH.

CuinH Anekceil AJiekceeBHY TTPOBEN SKCIIEPUMEHT Ha YCTAHOBKE, COCTOSIIEH M3 BPAILAIOIIEroCs
pOTOpa M MOMEIIEHHOIO MOJ HUM H30JIMPOBAHHOTO OT HETO0 METAJUIMYECKHUM SKPaHOM CBHUHIIOBOTO
rpy3a BecoMm 10 2 kr. [Ipu BpamieHun poTopa pa3MelIeHHBIM MO HUM Tpy3 Tepsia B Bece 10 45 1
(mpumepro 2%) (40.000 obopoToB/mMuH). JlaHHBIN 3KCHEPUMEHT YOEAUTEIHHO TOBOPHUT O TOM, UYTO
BpAIAIONIMICA POTOP CO3JaeT MOJA COOOW 30HY «AHTUTPABUTALMOHHBIX» CHJI, YMEHBIIAIONINX BEC

rpysa.

IOmames Biaaguvup EBrenbeBuu. ['mpockon pacrosarajics moJ 4YallKod BEcOB C rpy3oMm. Bec
potopa 1200r. IIpu BpameHuu TupocKona MPOTUB YacOBOW CTPEIKH HAOJI01aI0Ch YMECHBIIICHHUE Beca,
a T10 4aCOBOM -yBEJIMYCHUE.




7. Pa3in4HbIe IKCIIEPUMEHTHI.

CamoxsasioB Baagumup Hukosaesuu. KBagpynoiapHOE W3TydeHUE BPALIAIOIIMXCS MACC.

-B BaKyyMe Bpall[eHHE OJJHOTO JMCKA BBI3BIBAET BpAIllEHUE IPYTo JUCKa OECKOHTAKTHO.

-Tepmuueckue 3¢p¢exThl NpU BCTPEYHOM BpAlICHUH Macc. OKCIHEPUMEHTaIbHO YCTaHOBJIEHO
B3aMMO/JICIICTBUE BpAILAIONIUXCSI B BAKyyMe€ JUCKOB, NMPUBOASIIEE K UX B3aUMHOMY TOPMOXEHHUIO U
HarpeBy.

-O10T 3((eKkr He BO3HMKAET, €CIAM SKCIEPUMEHT IPOBOAUTCS TMPU HOPMAIBHOM aTMOC(hHEepHOM
JaBJICHUH, MO0 €CIIM MEXKIY JUCKAMU YCTaHOBHUTH 3KpaH B BUJE TOHKOM MIEHKU.

dpdext I'apoabaa AcnaeHa. 3aMepuiii SHEPTUIO, 3aTPAyeHHYIO ISl packpyTku portopa. [lotom
POTOp OCTAaHOBWJIU. 3aT€M PaCKPYTUIIM BTOPO pa3. DHepruu NoTpedoBanocs MeHsbIe. IHepInoHHbIE

cBoiicTBa a¢upa.

A=

MartadoHoB AHaTo/IMii AHApeeBMY, I0J€ KPYUYEHMs BBI3BIBAET U3MEHEHHUE CKOPOCTH OCaXICHMS
MEH NIPH IIEKTPOIIU3E.
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W3ny4yeHune mynbcapoB, ObICTPO BPAIIAIONINXCS 3BE3I.

8. Bpamenue ¢ yckopeHueM.

[Ipumepbl paBHOYCKOPEHHOTO BpAILICHHUS

-N3meHeHne CKOPOCTH BpalllCHUA SJICKTPOABUTATEIIA ITPHU BKIIFOYCHUU WU BBIKIIFOUCHHH.

-Bpamenue aucka, npuBOAMMOro B ABMKEHHE C TIOMOIIBIO I'Py3a, COEAUHEHHOTO C HUM ITOCPEACTBOM
HAaKpy4YeHHOW Ha Hero HUTH. [py3 ABMKeTCS BEpTHKAIbHO BHU3 MO JAEUCTBUEM CHIIBI TSITOTEHMS,
IIPUBOJIS AUCK B PAaBHOYCKOPEHHOE BpalLlEHUE.



BinsiHne yCKOPEHHOr 0 BpalleHHs1 00beKTOB Ha CKOPOCTh PAIHOAKTHBHOIO pacnaja.

Jlynes B.U. JIBwxeHue 1o uHepuuu (3aMedJieHHe BpAllleHUs) NPUBOAUT K YBeJIUYEHHIO
BeJUYUHBI 3PP eKTOB BO31eCTBUS TOPCHOHHOIO MOJIA HA 00bEKTHI.

2006-ITanvemora B.A., [IIHons C.D. DkcnepuMEHTabHBIE WCCIEAOBAHUS BIHMSHUS OBICTPO
BpAIAIOIIErocss MAacCHBHOTO Teina Ha (opMy QYHKUUH pacnpeneneHuss aMmIumuTyx (Qiaykryanui
ckopocTH anbda-pacnana. [ unepkomriekcHbsie yrcia B reomerpun u ¢pusuke. T.3, 1(5), 2006, c¢.102-
114. http://www.second-physics.ru/lib/articles/shnoll/shnoll spin.pdf

Haubosnee cunpHOE BO3zeiicTBHE HAOMIONATIOCh PU YCKOPEHUHU BpallleHHus. Biusier He BpalueHue, a
MIPOLIECCHI YCKOPEHUS U TOPMOKEHHS LICHTPUYTH.
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IinorauxkoB C.B. M3MeHeHne Beca THPOCKOIIA MPU PACKPYTKE € MPABBIM U C JIEBBIM BpPAILLICHUEM.

BausiHue yCKOPpeHHOTr 0 BpalleHUus1 00beKTOB HA BeC TeJia.

Ko3bipeB H.A. Asekcanap AnexkcanapoBuy. ['paButanrionnbie 3G(EKThI IPU BPAILICHUH TEI.

B crartee paccMoTpeHO BIMSHME BpalleHHs Tena (MaxOBHKAa THPOCKOINA) HA T'PAaBUTALMOHHOE
B3auMo/eiicTeue. MccaenoBanbl B3aUMOCBSI3M YCKOPEHHOTO BpAIIeHHs] MaxXOBUKa TMPOCKONA U €ro
Beca. BbIsBieHO, 4TO HamOousblllee U3MEHEHHE Beca TMPOCKOMA MPOUCXOTUT MPH MPUHYIUTEIHHOM
TOPMOKEeHUH MarHUTHBIM TOJIEM.

boBun A.A. BbisiBieHO, 4TO HamOoJIbIIee H3MEHEHHE Beca TIHMPOCKONAa NPOMCXOAMT NPH
NPUHYIUTEJTbHOM TOPMOKEHUN MAarHUTHBIM MOJIEM.

3aresennn Banepuii Hukonaesnu. BpaiieHue ¢ yckopeHUEM NPUBOAUT K BOZHUKHOBEHHIO OCEBOM
CHJIBL:

F, =Amrd Q/ ot

Wsmenenue Beca coctaBisio 10 T.

EmeansinoB Cepreit AnaroabeBud. Hayka u neBuranus.

B cratbe 060cHOBaH M AKCIIEPUMEHTAIBHO MOATBEPKIEH HOBBIM MPUHIUT JIEBUTALIUU, TO3BOJISIFOIIINN
dbopMupoBaTh TATOBOE ycwiue 0e3 B3aWMMOICHCTBUS C OKpYXKalIled cpeaod Ha OCHOBE
pacKkpy4uBaHUsS U TOPMOKECHHSI MaXOBHUKA.
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VYpceutroB O.Y. M3MmeHeHue Beca Npu BpalleHWHW. B BBIKIIFOYEHHOM COCTOSHUU TpeXQa3HbIH
aCUHXpOHHBIN naBurarenb Becun 3,2 kr. B momeHT mycka ero Bec cocraBuin 2,3 kr. llpu
ycTaHoBuBIIEeMcs BpamieHnu (2710 060poToB B MUHYTY) Bec CHOBa cTan 3,2 kr. M3mMeHeHue Beca
coctaBuiio 0,9xr (30%).

9. CinHOBbBIC B3aUMOJACHCTBHA.

YTuama, SnOHCKUN (PU3MK-TEOPETHK, yTBEPXKAal, 4TO MOJEH B MPUPOAE TOJIKHO OBITH CTOJBKO,
CKOJIBKO y 3JIEMEHTAPHOW YaCTHUIIBI MMEETCSA HE3aBUCUMBIX CBOMCTB.

-3JIEKTPUUYECKOMY 3apsily COOTBETCTBYET MIEKTPUUECKOE I10JIE,

-Macce COOTBETCTBYET I'PaBUTALIMOHHOE TIOJIE,

-CIIMHY COOTBETCTBYET II0JI€ BpalIEHUs, KOTOPOE NEUCTBYET TOJIBKO HAa TE YacCTHIbl, KOTOPBIE
00JIa1a10T CIIMHOM.

10. BeiBOABI.

Tpu Tuma rpaBUTAIMOHHBIX TOJICH:
l-cTaTH4ecKkoe, rpaBUTAIIMOHHOE (0OpPATHO MPOMOPIMOHAIBLHO KBAIPaTy PACCTOSHUA)
2-TMHAMHUYECKOE, BpalleHUE C TIOCTOSHHOW CKOPOCTHIO (00paTHO MPOMOPIMOHAIBHO KyOy
paccTosiHus, He TOCTOSIHHOE a TIEPHOIMUECKOE),
3-BapuallMOHHOE, BPAIlIEHUE C YCKOPEHUEM.

MO0>KHO BBIIEIHUTH CJICIYIONTNE BUBI MOJIEH, BO3ZHUKAIONIUX MPU BpalleHUU 00BEKTa:

1- u3nyyeHuwe, HamNpaBlIEHHOE BIOJIb OCH BpallEHHUS (IyJbCapbl). DKCHEPUMEHT: PaTUOTEIECKOI
HampaBJIA€TCs Ha paauoONyibcap U PETUCTPUPYETCS CHUTHaAl. 3aTeM 3aKpbIBACTCA TEJIECEOB
MeTaJlIn4ecKuM dKkpaHoM. [Ipennonoxenue: curHai no npexxHeMmy OyaeT perucTpupoBaThCsl.

2- moste (cuia), KOTOpas HAmpaBjCHAa OT OCH BpAIIECHHS M PACIONOKEHA B IUIOCKOCTH BpPAICHHUS
00BEeKTA.

3-noje Kpy4eHus, KOTOpoe MepeJacT MOMEHT UMITyJIbCa Ha IPYrHe O0BEKTHI.

4-TTpu BpameHuu OOBEKTa BO3HUKAET BUXPEBOE IOJI€ (AHATOTUYHOE MATHUTHOMY IIOJII0O TOYEYHOTO
MarHuTa  WIM  JUIOJIBHOMY  IOJIIO  3JIEKTPUYECKOro  Iumnois)  (rpaBHIAMHAMHUYECKOE,
MaccoguHamuueckoe, noie JleHse-TuppuHra), KOTOpO€ BO3AEHCTBYET TOJIBKO Ha JABIXKYIIHECS
(Bparmarommecs) Macchl.




-IIpu BpameHNr 00BEKTOB BOZHUKAIOT CHIIOBBIC ITOJISI, KOTOPBIE BO3ICUCTBYIOT Ha JPYTUE OOBEKTHI.
-IIpu BpameHun 00BEKTa C MOCTOSHHON CKOPOCTHIO OCYIIECTBIISIETCS TIepeiadya MOMEHTA UMITYJIbCca Ha
paccrosiHue.

-IIpu BpameHun 00HEKTOB € MMOCTOSHHON CKOPOCTHIO U ¢ YCKOPSHHEM BO3HHUKAIOT PA3IMIHbBIC TIOJIS.
-Hanbonpmmit 3pdext Bo3HUKAET HE MPHU BpAIIEHUU C TIOCTOSHHOW CKOPOCTBIO, a TIPH BPAIICHHUH C
YCKOPCHUECM WJIU 3aMCIOJICHUCM.

-[Ipn mpoTHBOHANpaBIEHHOM BpAIlCHHH [[BA BPANIAIOIIUXCS OOBEKTAa NPUTATUBAIOTCS, a MPHU
COHAIPABJICHHOM — OTTAJIKHBAIOTCSI.

11. JIurepartypa.

1-Konrosoit H.A. Kuura 5. Yacts 11-05. I'paBuanHamuka.
2-KontoBoit H.A. Kuura 5. Hacte 11-05. [Tonsa kpydeHus.
3-Konrosoit H.A. Knura 5. Hacts 11-05. M3nyuenue npu BpaleHuu.
4-KonroBoit H.A. Kuura 5. Hacts 11-05. Buxpesbie qBurareinu.
5-Konrosoit H.A. Kuura 5. Yacts 11-05. Mnepunonibl.

Kuura MmoxHOo ckauars ¢ Moero caira https://koltovoi.nethouse.ru

KoaroBoyi HukoJiaim AJjiekceeBu4

K.(.M.H., MockBa.
e-mail: koltovoi@mail.ru , caiit: https://koltovoi.nethouse.ru




