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JIBa moaxona:
1-Teopernueckuii, nocrpoeHue GU3NIECKON TEOPUH, ONUCHIBAIOLIEH 10JIs BpallleHu,
2-3KCNepUMEHTATbHBII, N3yudeHHE CBOMCTB MOJICH BpaIleHusl.

1. 'paBUMarneTu3m.

I'paBuanHamMuyeckoe 1oJie,3To 10JIe TATOTEHMS OPOKIaeMO€e ABUKEHUEM MaTepUaIbHBIX Macc.
4 Tuna IBMKEHUS: HETIOJBUKHOE, [TOCTYNATENIbHOE, BpalllaTelbHOE, KoJlebaTenbHOe.
JIBrKeHNE ¢ TOCTOSHHON CKOPOCTBIO, WIIM C YCKOPEHUEM.

I'paBuannamuyeckue noJis (7 TUIOB):

HenoasuwxkHoe | Ilocrym. IToctyn. | Bpamenue Bpamy | Kone6 Koned
MOCT CKOp yckopeH | [Toct. ckop | yckop | Iloctym. Bpau.
3apsaa | Onekrpocrar. | MarautHoe | O MarunutHoe On.Marn.13
oJIe ToJIE. Mar. 1oJIe ay4
N3nyuen
Buxpeoe ne
Macca | I'paBut. nosie | ['paBuauna [Tone
muu. [lone. KpYy4eHHS
Buxpesoe

VYTusimMa, SMOHCKUN (PU3MK-TEOPETHK, YTBEp)KJaJ, 4TO IOJIeH B NMPHUPOJE TOJKHO OBITh CTOJBKO,
CKOJIBKO y 2JIEMEHTAaPHOM YaCTHUILIbI MIMEETCS] HE3aBUCUMBIX CBOMCTB.

-3JIEKTPUUYECKOMY 3apsily COOTBETCTBYET JJIEKTPUUECKOE IOJIE,

-Macce COOTBETCTBYET I'PaBUTALMOHHOE T10JIE,

-CIIUHY (KBAaHTOBOMY aHAJIOT'y YIJIOBOI'O MOMEHTA BpallleHHsl, COOTBETCTBYET MOJI€ BPALLIEHUS, KOTOPOe
JeMCTBYET TOIBKO HA T€ YAaCTHUIIbl, KOTOPbIE 00J1a/1at0T CIUHOM.

2014-JIeyc B.A. O HOBOM UCTOYHUKE ICKTPOMATHUTHOTO U3ITyUEHUS: IKCIIEPUMEHTATbHBIC JTAHHBIC.
DNEKTPOMarHeTu3M MMEET JEJI0 C TPeMs COBEPIIEHHO pPa3HBIMU TUMAMH MOJIEH: “‘CTaTHYeCKUMH
“KHHEMaTHYECKUMH U “‘TUHAMHUYECKUMHU .

1-IToJis1 MepBOro TUNA BOBHUKAKT B HEMOJABHKHOM TeJjle — 3aPS:KEHHOM MJIM HAMATHUYEHHOM.
2-Tlosisi BTOPOro TUNA BO3HUKAKT NMPH PABHOMEPHOM JBHMKEHHM TeJla — TaKiKe 3apsizKeHHOT0
3HJIM HAMarHUYEeHHOr 0.

3-Ilosis1 TpeThbero THUMa BO3HMKAKT HM3-32 YCKOPEHHOIr0 NepeMellleHUsl 3apsiia, HaApuMmep, B
koJiedaTeabHoM LC-koHTYpeE.

KunemaTnuecku nopoxkieHHoOe IOJie He PaclpoCTPaHseTcs KAK BOJHA, HO INepeMellaercsl B
NPOCTPAHCTBE MOJ00HO TBEPAOMY TeJly CHHXPOHHO CO CBOMM MaTepHAIbHBIM HOCHTEJIEM.
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AHAJIOTHsI MEKY 3apsA0M U MacCoil.

3apsan Macca

IToie AJIEKTPOCTATUYECKOE I'paBuTanmonnoe

IToste BO3HHKaIoIIee npu | MarautHoe 1nosie ['paBuamHAMUYECKOE TTOJIE

JIBIKEHUN 00BEKTA

CneHoun Conenonn u3 mpoBomHuka — | CoyleHOWT M3 TPYOKH C BOJOU —
BO3HHKACT MarHUTHOC I10JI¢ BO3HHUKAET TPaBUIMHAMUYECKOE

oJie

IIpeneccus BO BHEIIHEM I10JIE JlapmopoBckast npeneccus | [Ipenmcenss  rupockoma  BO
MarduTHOI'O MOMEHTA | BHEIIHEM rpaBUTAIAOHHOM
3JIEKTPOHA M aTOMHOTO siJipa BO | TOJie

BHCIIIHEM MAarHuTHOM II0JIC

DNEeKTPUUECKUI TOK o | Bona mo tpy6omnpoBoy

MIPOBOJHUKY

[TocrynarenbHOE IBUKEHUE

1893-XeBucaiig O. mpeIoKnI ONMUCHIBATh TPABUTAIMIO TIOCPEICTBOM CHCTEMBI YPaBHEHUH, OYCHb
MOXOXKMX Ha YpaBHEHHs JJIEKTpoAMHaMuku MakcBeimia. I oOH cYdTaN, YTO B 3TH YpaBHEHHSs
J0JIKHO BXOJUTH BTOPOE M0JIe, I0I00HOe MATHUTHOMY HOJIIO.

1912-Anb6epT JiiHmTeliH MyOIMKYeT KOPOTKYIO 3aMETKY, O3arIaBICHHYIO CIEAYIOIIUM BOIIPOCOM:
Cy1ecTByeT 1M TpaBUTALMOHHOE BO3/IEHCTBHE, AHATOTMYHOE IEKTPOMAarHuTHOH uHaykuuu? W naér
MOJ0KUTEIbHBIN OTBET, IIOKa3bIBadA, 4YTO €CJIU I10JIasd MaCCHUBHAas cq)epa HCIIBITBIBACT YCKOPCHUEC BOJIb
ocu, IpoXoAslei uepe3 e€ LEHTp, TO MHEPTHAs Macca MaTepHaJbHOW TOUYKM, PACIOJIOKEHHON B
1eHTpe chepsl, BO3pacraerT.

B=ron (J-252),

M~ Macca, SapsiA Wapa;
J ~VYraOBOW MOMEHT BpaweHHs;

P =~ PACCTOSAHUE OT UEHTPA WApa
AQ TOYKW HABAACHUS;

QI\T- c‘G 2 (:)" arr(g )
?

G-rpaBuTaUKOHHAR NOCTOSIHHAY;
€ ~CKOPOCTL CBETa,

€2 -vraosast ckoPOCTb BPALLIEHMY WAPA

1918-Tuppunr I'. u Jlen3e HU., Hemenkue ¢u3MKH, ONMpasch Ha JUHEHHBbIE MOJEBbIE ypaBHEHMS
OiHIITEHA, TPOBOAAT TEOPETHUECKUE MCCIIETOBAHIS TPABUTAIIMOHHOTO TOJIST BPAIIAIOMIETOCs mapa.




Oxa3zpiBaercsi, TIpaBUTAllMOHHOE II0J¢ BpPAIAKINEIOoCs MIapa KadecTBeHHbIM 00pa3oMm
OTJIMYAeTCHA OT MOJISA HeMOABUKHOIO. BrIunciIeHns nmoka3anu, 4To npodHas Macca, BHECEHHAs B 3TO
10JI€, UCIBITBIBAET YCKOPEHUS, BECbMa aHAJIOTHYHBIE TEM, KOTOPbIE BO3SHMKAIOT MOJ JEHCTBUEM CHII
Kopuonuca BO Bpamarmomuxcs cucremMax oTcueTa. [IpyyeM BenMuMHA ATHX CWJI HE 3aBUCHT OT
IpaBUTALIMOHHOM mocTossHHOW. Ho camoe mpumeuarenbHOE 3akiro4aeTcst B TOM, 4yTo moje JleHze-
Tuppunra (Tak HMHOTAA HAa3BIBAIOT TIPABUTAIIMOHHOE IMOJIE€ BPALIAIOIIETOCS Iapa) YAUBUTEIBHO
IIOXO0’KE 10 CTPOCHUIO Ha MAarHUTHOE I10JI€ 3apsDKEHHOI0 BPAIIAIOLIErocs mapa. ITo 00CTOSTEIbCTBO
MOCTYXHUJIO TPUYMHOIN TOMY, uTO Toje JIen3e-TuppuHra Ha3pIBAIOT €lle TPABMMATHUTHBIM 110JIEM.
OcCHOBHOE OTJIMYME IT'PAaBUMATHUTHOT'O IOJIS OT MOJIS TSYKECTU COCTOUT B TOM, YTO TPABMMATHHUTHOE
mojie BCerjia B3aHMOJACHCTBYeT TOJBKO ¢ JBHKYIIMMHcA MaccamMu. CWioBble JIMHUU
IPaBUMAarHUTHOTO MOJIA 3eMIIH PACIIONOKEHBI TOPU3OHTAIBHO €€ TOBEPXHOCTH.

Edumenko Ouxaer AmutpueBud. Ero o606menne teopun HproTOHA OCHOBaHO Ha CYIIECTBOBAHUU
BTOPOT'0 I'PaBUTALMOHHOIO IOJISA, «CO-IPABUTALMOHHOI0O» WIN «IIOJIS1 CTOPOHHEW CHJIBI TSKECTH», OHO
TaKXe MOKET OBITh Ha3BAaHO TPABUMArHUTHBIM MOJIEM.

Kaommu SlpociaB I'puropseBuu. HekoTtopeie QyHmaaMeHTambHBIE TPOOJIEMBI DJIEKTPO- U
rpaBuguHamuku. CI16. 2007. 125c. Ilpemnoxun BapuauuoHHbli «[IpuHnun norapudmar», us
KOTOpOT0, CJIEAYyEeT, 4YTO TIPABHTAIMOHHOE I0Jie JO/UKHO OINMCBHIBATHCH ypPaBHEHUSIMU
MAaKCBeJJIOBCKOI'0 THIIA, HO CO BTOPBIMHU NPOU3BOAHBIMHY 110 BpEeMEHH BMECTO MEPBbIX.
O06o0uieHne ypaBHEHUH IpaBUAMHAMUKY 110 aHAIOTUH C JIEKTPOJANHAMHUKON MPHUBENIO K TOHUMAHUIO
TOrO, YTO B3aUMOJEHCTBUE JABYX MAacC 3aBUCHUT HE TOJBKO OT UX YCKOPEHUM, HO M OT TPEThUX U B
YETBEPTHIX IPOU3BOHBIX 110 BPEMEHH.

OGobmennoe puinueckoe noie

Craruueckuii 3apsaa I Annamuaeckuii zapan

[Torenunaasuoe (uenTpaabLHoOE) NOIE | Buxpesoe noe

IAEKTPHULCKOE NOJTe
(DnexrpoMarHuTHOE NOJE)

DaeKTpHUecKuii 3apsaa JAswxymuiicn 3apaa  Toxoswiii 3apan
(dnexkTpryuecKuil 3aps) (asmokymmiics 3apsaa)  (MarHHTHLIL 3apsi)
JIeKTPOAHHAMHYECKOE 10/1e
(MarHMTHOE NOJE, WICKTPHUECKOE BHXPEBOE
none)

IIEKTPOCTATHUCCKOE NOIe
(ACKTPHUECKOE T0JIC)

I'paBuTannonnoe nose

I'pasuranmonusiii crarmaeckuii sapsn
(Macca)

I'pasuranmonnstii yuuaMuaeckuil 3apsa
(KONMHYECTBO ABHIKEHHA)

I'paBucraruueckoe noJe I'pasuanaamuveckoe nosae
(rpaBHTAUHOHHOE NOJIC) (MHepTHOE NoJse, rPaBHHHEPTHOE NOJIE)

Koran Hocu¢ Imyaesuy. Knaccudpukanus Gpusnueckux nosieu.
AHaNOroM 3J€KTPOJUHAMHYECKOro (MarHUTHOIO) MOJI, CO3JaBa€MOro AMHAMHUYECKHUM 3apsioM, B
IPaBUTALlMU SBJIAETCS BUXpPEBas COCTABJIAIOLIAs TI'PAaBUTALMOHHOIO IOJIA, CO3JaBacMasl IMOTOKOM
TSOKENBIX YacTHUI] (TpaBUTALIMOHHBIM TOKOM). ODTY BHUXPEBYIO COCTABIISIIOIIYIO C IOJIHBIM IPaBOM
CJIeyeT Ha3bIBaTh IPaBUAMHAMUUYECKUM IIOJIEM.
B.Konoganos (2006)-«rpaBuguHaMu4ecKoe mnoJje,
C.Kanpipos (2001)-“unepTHoe mose”,
JIx.AcanbaeBa (2001)-“rpaBunHepTHOE MOJIE™.
O.Penuenko (2008)-“rpaBUMarHuTHOE moJie .




CroiictBo Tun duznveckoro noas
MaTepHH CTATHYECKOE AHHAMHYECKOC BApHAIHOHHOE
(mapamerp)
d(a-5) dla-5) da-5)
| a ———~2=0 | ——==0=const —Z =var
'3 dt dt dt
S |Macca| I'pasirraigionnoe | Maccoammammueckoe | Maccosapmanmonnoe
z | m mg=const l,=m-ds/dt=const | F =d*(m-5)/dt* #0
- - B -y
; My- CyMMapHad | | - rpaBHTALIHOHHLIN TOK F,, — MacCOABITKYIIAA CHAQ
7 Macca AIAC
5 : __(MAC)
2. |3apaa | Daexrpuueckoe Marunrtsoe DACKTPOMATHHTHOE
z | © ez=const | ] =e-ds/dt=const| F,=d*(e-5)dt* #0
= Cr - CyMMApHBIIL | ' _ 5 sexTpryeckmii TOK F, — aaekTpoABInKyIan
IACKTPHYCCKHIT ciaa DAC)
3apAA

CamoxsasioB Biaaaumup HukosaeBud. Bunbl u Tunsl Gu3ndeckux mosien.

IInornukoB Cepreii BukropoBuu. [ paBugnHammndekoe B3aUMOACHCTBHE HYKIOHOB.
[lone  HykiIOHa  MOXHO  TPEACTaBUTh  KaK  CYNEPIO3HUIMIO  AJIEKTPOCTATUUECKOrO0 U
IpaBUIMHAMHUYECKOTO MOJISl BPAIIAOIEIiCsl MacChI.

YBapos Baagumup BanentunoBu4. CoriacHO MpeaCcTaBICHUSM OOIIEH TEOPHH OTHOCHTEIBLHOCTH
(OTO), rpaBUTAIlMOHHOE TIOJIE MOKHO pa3[eiuTh Ha JIBE COCTABJISIONIME: HA T'PaAaBUCTATHYECKOE
noJie (moJie MOKOSIMIMXCA MAacC) U HA rPpaBHAMHAMHUYECKOe IoJie (ImoJie IBHKYIUMXCS Macc),
KOTOpOE€ BO MHOTHX OTHOIIEHUSX AaHAJIOTMYHO MAarHUTHOMY TMOJI0 M TOTOMY YacTO Ha3bIBaeTCs
FpaBI/IMaFHI/ITHI)IM I10JIEM.

MeayasikoB OuJer AJiekcanapoBu4. J[t000il 00bEKT, MMEWOIUNA Maccy U JBUXKYIIUHCS B
IIPOCTPAHCTBE, CO3JIaeT BOKPYT cebs cuioBoe mnosne. Hazosem 3To mone nuHamudeckuM. CHIIOBOM
XapaKTepHCTHKOﬁ OTOTO MMOJIA CIIYXKUT BEKTOP JII/IHaMI/ILIeCKOI\/'I UHAYKIOHUU.

IOpoBuuknii Bnagumup MuxaiinoBuy. ['paBUTalliOHHOE I0JI€ JIOKAJM30BaHHOW Bpalaromencs
MAacChl CO3JAET B OKPYXKAIOILLEM IIPOCTPAHCTBE

1-noTeHUHAJBLHYI0 KOMIIOHEHTY, aHAJOTHYHYIO 3JIEKTPOCTATHUYECKOMY IO 3JIEKTPOMAarHUTHOIO
3apsna,

2-BUXPEBYI0 KOMIIOHEHTY, aHAJIOTHYHYIO MAarHUTHOMY TOJIF0 TOUYEYHOTO MarHuTa (MM AUIIOIEHOMY
MIOJII0 DJIEKTPUYECKOT0 JUIOJA). JTa KOMIIOHEHTa CHajaeT O4eHb ObICTPO, MO Ky0y B OTJIMYHME OT
HBIOTOHOBCKOM KOMIIOHEHTBI, CIAJArolIel IO KBaApaTy, U MOTOMY MOXET JEHCTBOBATh TOJBKO B
Omkaiiiiei OKpeCTHOCTH.

2. I'paBuanHamuka.

['paBUTAIIMOHHBINA aHAJIOT AMEKTPOMAarHUTHON MHAyKiuH. ['unore3a. Teoperuk Jxon Cwiiin (John
Swain) u3 BocTOHCKOro yHUBEpCHTETa BBIABHHYJ THIIOTE3Y O CYIIECTBOBAHHU TI'PAaBUTALMOHHOTO
aHaJiora 3JEKTPOMarHMTHOM WHAYKIMU -TIOSBJICHHS MAaccOBOIO TOKa IMOJ  BO3/AEHCTBUEM
MarHUTOTPAaBUTAIIMOHHOTO MOTOKA, MO aHAJOTMHM C OOBIYHBIM TpaHchopmaTopoM. OH HCIOIB30BAI
BO3MOXXHOCTh 3allMCH ypaBHEHUH oOmel Teopun otHocutenbHocTd (OTO) B BHIE, aHAIOTHYHOM
ypaBHEHMSM OdIJIEKTpoMarHeTusmMa MakcBemia. B aToMm ciydae B Teopuu BO3HHMKAIOT JBE (OPMBI
IPaBUTALMOHHOTO TMOJIs, HA3bIBaeMble TPABUTOMATHUTHBIM U TPABUTOIIEKTPUYECKUM IOJISAMH.



OTO II03BOJISIET INOJIYYUTh B TCOPHUH TI'paBHUTALIMKU PE3YJIbTaTbl, aHAJOTMYHBIC JJICKTPOMArHUTHBIM
SBJICHUSM.

Byrycos K.II. I'paBuannamuka. Konrpecc-2008. CII6.

B crarebe pmaércs aHanmM3 (paKTHUECKOTO MaTepualia M Ha €ro OCHOBE JeJaeTcs BBIBOA O
CYIICCTBOBAHUNU BHUXPCBOT'O I'PABUTALIMOHHOI'O I10JIs, BBI3BIBAEMOI'O KaK JABUKCHHCM KOCMHUUYCCKHUX
TeJ, TAK U IEPEMEHHBIM BO BPEMEHHU IPAaBUTAILIMOHHBIM TIOJICM.

Mummna A.M. ®u3nyeckoe Tej10 00J1a1aeT ABYMsI MacCaMM, TBepA0H 1 3PUPHOIi.

B. B. Cokonos, T. H. CokonoBa

[PABUAWHAMMHA

NONEBARA
TEOPHA

TPABUTALIMH

———————————— 7 /.nmou Mt dpye, |
ceres o ucmuna dopoxe |5
Apucrmomess J

URSS
2021-Coxoui0B B.B., Coxonoa T.H. I'paBuannamuka: nonesast Teopusi rpaButanuu. M. URSS. 2021.
200c. B rpaBuaHHAMHUKe NPEANOJAraeTcsi, YTO TIPABHTANMOHHOE MOJi€ COCTOMT M3 JABYX
KOMIIOHEHT — T€H30PHOM M CKAJISIPHOM.

JTtkuH Banepuii AOpamoBu4. O B3aMMOJEICTBUY BpallaOIIMXCs Macc.
Haubonee HarisiiHbIM TpOSIBIEHUEM BpaIlaTEIbHOIO B3aUMOJEHCTBHUS SBJISETCS IEPEHOC B
MIPOCTPAHCTBE MOMEHTA UMITYJbCa, T.€. 0OMEH MEXAy TeIaMU BpallaTeIbHbIM IBUKEHHUEM.

3. DKcnepuMeHTAJILHASI perucTpanus moJjeii Kpy4eHus
(Bpamenusi 3¢pupa).

Oddext I'apoabaa Acnaena. B skcriepuMeHTe M3MEpPUIM SHEPTHUIO, 3aTPAUYECHHYIO JJIS PACKPYTKHU
portopa. [ToToM poTOp OCTaHOBWIIM. 3aTeM PacCKPyTHUIM POTOP BTOPOH pa3. DHEpruu noTpedoBasoch
MeHbIIIe. DTO UHEPLIMOHHbIE CBOMCTBA 3pupa.

1885-BpamarennHoe yBjeuenue 3¢upa, >3dpdexr, npenackazannpii emé B 1885 romy Jxozedom
Tomconom (J.J. Thomson) u oOHapyXeHHBIH SKclepuMeHTadbHO B XX Beke. B 3ToMm ombiTe
BpaIIaeTCs IIOCKOCTH MOJISPU3ALNN CBETA ITPU PACIIPOCTPAHEHUH BO BPALIAIOIIEHCS Cpee.

Mumun Anexkcanap MuxainoBuu. TypOyneHTtHoe mojne 3dupa obmagaeT cOOCTBEHHON MacCOW,
00yCIIOBJICHHOM cpeHel sHeprueil BUXpeBoro ABmwxkeHus. Jltoboe pusnueckoe mnone obaanaer AByMs
Maccamy, MaTepHaIbHOM U 3(UPHON IPUCOETUHEHHOM MacCcoil.

4. Bausinve Bpamammerocs Teja Ha KPyTUJibHbIE BECHI.

IHonaeMoTopHbIi 3¢ ¢eKT, CaMONIPON3BOJIIBHOE BPAIICHUE TEJIA MO IEHCTBUEM BHEIIHETO MOJIA.



1906-Mbimukud  Hukxonaii IlaBnoBuu. Ilpu packpyrke THUpOCKONa, WHIUKATOp B BHUC
MOJIBEIIICHHOTO TMCKA B CTEKISTHHOM COCY/I€, OTKJIOHSIICS.

CamoxsasnoB Buagumup HukxosaeBuu. KpyTuibHble BeChl, MOMEIIEHHBIE B KaMepy pSJAOM C
BPAIIAIOIIUMUCS JUCKaAMH, TOKA3bIBAIOT 3HAYUTEIILHBIC OTKJIOHEHUS, HHOTIa HAa HECKOJILKO 000OpPOTOB.

1961-®punanep 'appuua OckapoBuy, 0OHAPYXWUT 3P(PEKT MOBOPOTA CTPEIKU KPYTUIHHBIX BECOB
BOJIM3U BPAIAIOLIErocsi MAaXOBHKA.

2024-YuxoB BaagumMup AJieKCaHAPOBUY. OKCIEPUMEHTHI € TOPCUHAAMHU (IOJBEIICHHBIMHU
JMICKaMu ). BriusiHre yCKOpeHHOTo BpallleHHs Teja Ha APYroe HENOABHKHOE TEIO.

5. Bausinue BpameHusi 00beKTOB HA CKOPOCTh PAINOAKTHUBHOI0
pacnaja.

HennekrpomMaruutTHOE (TOPCHOHHOE) M3ITYYECHUE CO3JACTCS BPAIIAIOIIUMUCS 00BEKTaMHM, M BIUSET Ha
CKOpPOCTh PaAMOAKTUBHOTO pachaja.

Crun AApa MOXKET 6BITB HYJICBbIM HWJIM HCHYJICBBIM. B 3aBucumMmocTH OT chmHa AACP, CKOPOCTH
PaZOaKTUBHOTO pacraja MOXKET YBEINYMBATHCS HIIM YMEHbBIIATHCS.

Meabnuk Urops AnaroaseBnd, ToMck.
CxopocTts pacnana uzoromna 60Co (5+), 241 Am, cHWKaeTCs MPU BKIIIOUCHUH BPAIICHHUS.



Jiist mzotoma 239Pu (+1/2) ckopocTh pacmajia yBEeIHUUIIACh.

OddexT pacmerneHuss THCTOTpaMMbl HWHTCHCHBHOCTH PAJHOAKTUBHOTO pacmana psaoM ¢
BpaIIaIONIAMCS TEJIOM.

— T en
:: E—]
= ll Ch.2

MuHoar Cumon JaveBndy, Ilanuemora Bukrop AnHaroabeBn4, MHcTUTyT Teopernueckoil u
sKcriepuMenTanbHoi 6nodusuku PAH. Ilymuno.
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KpacnoOpbiikes Buxkrop I'eopruesnuy,
BPALIAIOILEroCs CIMH-OPUEHTUPOBAHHOTO MaTepuaa.

KapaBaiikun Auexkcanap BuxropoBu4, MockBa. beutn o0HapyxkeHb 3(PGheKTsl BO3ICUCTBUS
HeanekTpomarautHoro reiepatopa « HI'K-BEI'A» Ha nporiecc painoakTUBHOTO pacnaja.

6. I3MeHeHMe Beca 00bEeKTOB NPH BpAaIleHUH.

BoBun A.A. I'paButarmonssie 3 (PEeKThI Mpy BpaIICHUH TEI.

I'yabkoB A.H., [TannueB A.M. Pe3ynbTarhl SKCIEpUMEHTAIBHBIX UCCIEAOBAHUN TUHAMHUKHU BECA TEJ
npu BpaeHuu. Co3Hanue u ¢pusndeckas peatbHoCcTb. 2011. Ne6. ¢.16-25.




Beiinuk Aano0ept UocudoBuu. Bapuamus seca 6picTpoBpamarommxcs o0bektoB. Muack AH BCCP.
Ne349 1.12. 1969.

I'anue I'anmii. AHTUTrpaBUTALIMOHHAS MAIIMHA, OBICTPO BpaIAIOLIUECs MPEIMEThl YACTUYHO TEPSIOT
CBOI1 Bec.

I'yabkoB A.H., Pe3ynbraThl 53KCIEPUMEHTAJIbHBIX HCCICIOBAHUN JHMHAMHMKHM Beca TeJ IIpU
Bpamennu. Co3Hanue u pusmueckas peanbHocTh. 2011, Ne6. ¢.16-25.

Ounukuiiuyk Basepuii HukonaeBuu. /[unamMmudeckuii 3¢ (eKT aHTUTPaBUTAIIMH Y BPAIIAIOIINAXCS TSI
B LeHTpaitbHOM mnone. K Bompocy o HOBOM (u3nyeckoM MpuUHIUIE JBWXKeHHA. B cOopHHKe:
OOpazoBatenbHas cuCTeMa B paMKax I[pollecca COBEPIICHCTBOBAHUS COBPEMEHHOIO Hay4yHOTO
sHanus. COOpHHUK HaydHBIX TPyHoB. Ka3ane, 2019. ¢.208-213. YcranoBjeH aunamuyeckuii 3¢ dexr
BBITAJIKMBAHUS M3 TPABUTALMOHHOIO MOJIsSI CBOOOJHBIX TBepPAbIX Bpamawimmxcs Ted. Dpdekrt
JOCTUTAaeTCsd TP HAJUYUU HEKOTOPOM KPUTUYECKOW CKOPOCTH BpAlllCHHS OTHOCUTEIHHO
COOCTBEHHOT0 IIeHTpa Macc. [Ipu mpeBbIIEHUH KPUTUYECKOM CKOPOCTH Bpallarolieecs Telo
BBITAJIKABACTCS U3 TPABUTAIMOHHOTO TIOJISI M YAQISETCS OT LIEHTpa NMPUTsDKEHUA. Tak, Hanmpumep, s
TOHKOTO KOJIbI[a, PACIOJIOKEHHOTO B IJIOCKOCTH MECTHOTO TOPU30HTa, MUHUMAIBHON KPUTHYECKOU
CKOPOCTBIO BpALIEHHUs] OTHOCUTEJIBHO LIEHTpa MAacc, SIBJSETCS IepBas KOCMUYECKash CKOpPOCTb, T.€.
npuMmepHo 7,9 km/c (B moje TAroTeHus 3emun). YKazaHHbI S(QeKT cymecTByeT Bceraa y
BpALAIOIIUXCS Tel H CHOCOOEH OOBSCHUTH psAZ ACTPOHOMHYECKUX IPPEeKToB. IDPdexT
«aHTUTPABUTALIMN» Y BPAILAIOIIUXCS TET MOXKET CTaThb HOBBIM (DPM3UYECKUM TMPUHIIUIIOM JBHKEHUS
JUIs HOBOT'O THUIIA JIETATEJIbHBIX allllapaToB, CIOCOOHBIX MEPEMENIAThCsl B KOCMUYECKOM IIPOCTPAaHCTBE
06e3 peakTuBHbIX aBurateneid. HasBauHblli 3QexT paspyliaeT TPUHLIMI PABEHCTBA HHEPTHOU U
IPaBUTALMOHHON Macchl, MIOCKOJIbKY 32 CYET CKOPOCTH BpAIIEHUS Te€Jla OTHOCUTEIBHO COOCTBEHHOIO
[[EHTPa MacC TPaBUTAIIMOHHYIO MacCy Tella TEOPETUUYECKH MOXKHO CAENaTh He TOJNBKO «HYJIEBO», HO U
«OTPHULIATENBHON.

IunoB TI'ennaguii UBanoBuuy. O 3aBUCHUMOCTH MacChl OT YTIJIOBOM CKOPOCTH B KJIACCHYECKOM
MEXaHUKe.

DKCHEPUMEHTHI, B KOTOPBIX 3apErMCTPUPOBAHO YMEHbICHHE Beca O00bEKTOB NPH BPAIICHHUH,
onucansl B Kuure 5. Yacte 11-05. Buxpessie qBuraTenm.

[. IBH:xeHMe BpAIAKOIIET0Cs 00bEeKTA B TPABUTAIIMOHHOM
mnoJie.

Bbproc Jellaabma nipoBent ciaeayrommi SKCIIepuMeHT. VX qByX pacIloNIOKEHHBIX PAIOM KaTalyiabT OH
BBICTpEIMBAJ JIBYMS LIapaMU O] OJMHAKOBBIM YTJIOM, MPUYEM K KaKIOMY LIapy MpPHKIaJbIBaIach
OJIMHAKoBas cuia. ENMHCTBEHHAs pa3HUIA MEXAy LIapaMy COCTOsAJIa B TOM, YTO OJUH LIap Bpauiaacs
C OTpOMHOM cKOpocThiO -27.000 060pOTOB B MUHYTY, a BTOpO BOOOIIIEe HE Bpamiaics. B abcomoTHOM
BaKyyMe€ OH HaOJI0JlaJl TPAeKTOPHH OOOMX IIApOB M 3aMedan JroOble M3MEHEHMs -BBICOTHI, yrjia U
ckopoctu aABwkeHus. Ocymectisia 310, e Ilanbma oTkpbeul HeBeposiTHOE: B HapyiieHue Bcex
M3BECTHBIX 3aKOHOB (PM3MKH, BpalaroIIMiCs IIap MOJHUMAJCS BBIIIE, Majal MeJUIeHHee U yieTal
JaNbIIle, YeM €ro He Bpallarouuics coopar.
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NaTtupecatmnetHnii cekper Beprepa ¢on BpayHa (1958)

Nepsblit 3aNyck aMepUKAHCKOrO CMYTHHUKA
3xkcnnopep 31 ausapn 1958 ropa

MakcumanbHOe OTKNIOHEHHWE OT PacyeTHOM
TPAeKTOPMK CNYTHMKA IKcnaopep 956 km

HapyweHue 3akoHoB
ABWXEHUA TEOPUK
rpasuraunm HoloToHa U

SHHWTENHa Npu 3anycke
Pakera FOnumep — C kordurypauuu IRBM cnyTHUKoB dkcnnopep |,

2-9 ¥ 3-8 BPAWAIOLMECS CTYNOHM I, mXE

}. Pasmnuui Cno}(u 72 " 3 paxoi’u Onurep
| npeacTasnanu coboit «rMPOCKONbI», KOTOpbIe
\ Bpalujanuch ¢ yraosoi ckopocteio 750 o6/mun

E=m(s)e? D

Jlureparypa:
1-Kuura 5. Yacts 11-05. I'paBugnHamuxa.
2-Kuwra 5. Yacts 11-05. BuxpeBsie ABUTATEH.
3-Kuwra 5. Yacts 11-05. U3nyuenue npu BpalieHuu.
4-Kuura 5. Yacte 11-05. Tlons kpydenwus.
Kuuru MoxxHo ckauvars ¢ caiita https://koltovoi.nethouse.ru
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