TI'APOJIBA I'YPEBUY

YTO BPAIIAET 3EMJIIO BOKPYT COJIHIIA?

Puc.1

Mpb1 Buaum ¢dotorpaduio  rajakTUKW. [amakThka COACPKHUT
MUJUTHAPTBI 3BE3M, KOTOPBHIE XOPOIIO IPOCMATPUBAIOTCSA Ha
dbotorpadumu.

Kaxnas 3Be3na wu3iaydaeT B OKpyxawouee 4m  crepaguaH
NPOCTPAHCTBO MaTepUaIbHYIO CyOCTaHIIMIO, U3 KOTOPOM OHA COCTOUT H
CIEKTP HUMITYJIbCOB. JleTalbHO CIHEKTp HMIYJIbCOB HCCIEAyeTCS B
JEKIIHUH.
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Ha PHUCYHKC IIOKa3aHa CXEMa I'aJIaKTUKH CO 3Bé3ﬂaMH,

-

BpaILaIOIIMMHUCS BOKPYT LIEHTPA TATAKTUKHU C YITIOBOM CKOPOCTHIO e
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I'pymma 3Bé3n 1,2,3 ...k, m. n ramakTuku, Bpamiasich CO BCEMHU
3BE3/1aMU TAJIAKTUKU BOKPYT LEHTpa TrajakTUku «O» 00pa3yroT B TOUKE
«A» LEHTP PaBHOAABIICHUS B KOTOPOM KOHILICHTPUPYETCS MaT€prUaIbHas
cyOcTaHIIUsI, U3ydaeMasi 3TOU Tpymoi 3BE3 .

B nenTpe paBHOIABIEHHS B PE3yJbTAT€ KOHICHTPAIlUM BEIIECTBA ,
M3JIy4aeMoro  3BE3JamMu, PpOXAaeTcs Makporeno. Ha  pucynke
POXKIAIOIIEECS MAKPOTEIIO OKPALLIEHO CHHUM LIBETOM.

-

Benmnunna BekTtopa j, oOmnpenenseT IapaMeTpbl JIBHXKCHHS
o0pa3oBaBIIETOCS IIEHTpPAa pPaBHOMABICHUS «A)» BOKpPYT IIEHTpa
rajgaktukud «Oy». B ieHTpe paBHOAABICHUS POXKIACTCS MAaKPOTEJIO.

3Bé3mbl 1,2,3 ...k, m. n , oOpa3oBaBIINE IIEHTP PaBHOJABICHUS
BpaIaloTCsl BOKPYT COOCTBEHHBIX oceil.  IIoTOKM MUKpOYacTHI] H
UMIYJbCOB, H3JIy4YaeMble BpalllalOIMMUCS  3BE3JaMM, BpalllaroT
oOpa3oBaBIIeecss MaKpOTeI0 BOKPYT COOCTBEHHOM OCH.

[TogoOHO TOMY, Kak CIUIIBI KOJIECca BpaIlaloT BTYJIKY KoJjieca.

CKopocCTh BpalleHus: 00pa30BaBIIETrOCs MaKpoTeia BOKPYT LIEHTpa
rajJakTHKHA OMPEIENIeTCS CKOPOCThIO BpamieHus 38E37 1,2,3 ...k, m. n
BOKPYT IIEHTpa TaJlaKTHKHU. JluneiliHas CKOPOCTb JBHIKCHHUS
00pa30BaBIIETOCs MaKpoTela ONPEACIAeTCS PacCTOSTHUEM MaKpoTesia OT

5

1eHTpa rajaktuku O, 0003HaYeHA BEKTOPOM V.

VrioBass CKOpOCThb BpallleHUs O0O0pa30BaBIIECroCS MaKpoTesa
BOKPYT COOCTBEHHON OCH OIPEIEICTCS CKOPOCTHIO BpAICHUS 3BE3]
1,2,3 ...k, m. n BOKpyr COOCTBEHHBIX OCEH, H3IY4YalOUIUX IOTOKH
MaTepUalibHOW CyOCTaHIUU.

Puc.3
Ha pucynke mnokazaHa 4acTb TaJakTUKM CO  3BE3JAMHU,
00pa30BaBIIMMU LICHTP PaBHOAABICHUSI.



YmioBass CKOPOCTHb BpallleHUsI 3BE3L BOKPYI LEHTPA TAIAKTUKU

—_

0003HaYEeHa CUMBOJIOM W,

Ha pucyHke Tak e NoKa3aHO BpAIllEHUE 3BE3]] TAUIAKTUKH BOKPYT
CBOMX COOCTBEHHBIX OCEHl. YIJI0OBas CKOPOCTh BpAICHUS 3BE3T BOKPYT

-

COOCTBEHHBIX OCEM 0003HAUYeHa CHMBOJIOM (A)Zv

Tak >xe MmokazaH MOTOK MHKPOYACTHI] U UMITYJIbCOB, U3JIy4aeMBbIX
JAHHOM TPYNIIOM 3BE3N B LEHTP paBHOoJaBieHUs. [10TOk, m3iydaembiu
_)

3Bé31aMU 0003HaUYEH CUMBOJIOM P
Z

B pe3ynbprare KOHIEHTpAllMM MaTEepUAIbHOM CyOCTaHIIUU U
UMITYJIbCOB ((DOTOHOB) B LICHTPE PABHOAABICHUS POKIAETCA MAKPOTETIO,
IIOKAa3aHHOE Ha PUCYHKE.

OO0pa3oBaBieecss MaKpOTENIO JIBUKETCS BOKPYT LIEHTpa rajlakTUKU

-

C YIJIOBO#i CKOPOCTEIO ) . BMECTE C IPYIIIOi 3BE3/1, 00pa30BABIIMX €TO.

MOKa3aHo NOABJICHHC BHIUMOTO CIICKTPA NMPH HArPCBAHHH TCI 1PH
paumunbix Temneparypax (700K, 1500K, 3500K, 4000K u 6000K)
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Puc.16
Puc.5
Hccnenyem obpazoBaHHE MMITYJILCOB U MaTepHajibHON CyOCTaHIIUM, TO

CCTb MUKPOYACTHUILL, U3]TYHACMbIX 3Bé3I[aMI/I.
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Kak n3BectHo Hame CosHIE, KaKk U BCE 3BE3/bI B FAJIAKTUKE, U3Ty4aeT
B OKpy’)Karollee IPOCTPAHCTBO  MAaTEPUAIIBHYIO  CyOCTaHLMUIO,
Ha3piBacMyl0 COJHEYHBIM BETEpP M KBAHTBHI DHEPTUH, TO €CTh IOPLHH
SHEPI'UHU.

MarepuanbHas cyOcTaHIus MPEACTaBISIET coOou
MUKpPOUYACTHUIIBI-3JIEKTPOHBI, MPOTOHBI, HEUTPOHBI U KOMOMHAIIMU 3THX
YaCTHILL, a TAK YK€ aTOMbI BOIOPOJA U I'eusl.

Wmnynecel, usnmydaemble ConHUEM, KaKk M BCEMH 3BE3aMHU

rajakThuKu, oOpa3yroTCs IpU TEPEX0/IaX AaTOMOB MATEPUAIBHOU
CyOCTaHIIUM MEXIy BO30YKIEHHBIMM KBAaHTOBBIMU  COCTOSIHUSIMU,
VMEKIIUMA [IUPOKUNA SHEPTUU El, Ez’ E3, .E L E.

m n

PazHocTh sHepruil MexJy KBAaHTOBBIMU TIE€PEXOJAMU MPEIICTABIISIET
co00i U3Ty4aeMyI0 aTOMOM TMOPIHIO , TO €CTh KBAHT SHEPTUH.
N
E — E = AB=AmC =AmCC=APC (1)
Takum 00pa3oMm, aroM H3Iy4YaeT MMIIYJIbChI, MEpPEMEIIalonecs B
OKPY’KaIOIIEM MPOCTPAHCTBE 3BE3/IbI B UHTEPBAJE 47 CTEpaAUaH.

Ha pucyHnke nmoka3an nuana3oH 3Toro uznydeHus. Kak Mbl BUIuM
JVana3oH U3ay4YeHus BeIruK. OT HAHOMETPOB, MPEACTABISIONIMX FaMMa
KBAaHTBI  JI0 METPOBBIX  M3JIYYEHUM, TMPEACTABIAIONIMX  CcOOOM
PaJIMOBOJIHBI.

Bce »3TM  wu3nydeHus pacnpoOCTPaHSIOTCA B OKPYXKAKOUIEM
MPOCTPAHCTBE, 3aMOJIHEHHBIM d(pupoM co ckopocTbio 300 ThICSY KM B
CEK.

C S5TOM CKOPOCTBIO PACHPOCTPAHAIOTCS BCE H3IYYECHHs OT ramMma
KBAaHTOB J0 paguOBOJIH.

Bunumeiil CBET, ¢ KOTOPBIM CBA3BIBAIOT CKOPOCTh cBeTa C, kKak Bel
BHJINTE MPEJCTABIACT COOOM OUCHh MAJICHBKUI JHAMMa30H W3IYUYCHHUH OT
0,4 no 0,8 MUKpOH.

OTU UWMNYJIbChl PACIHPOCTPAHSIIOTCA B CpPEl€ PpaAualbHO OT
uctouHuka. To ecTh OT 3BE3/, 00pa3yIOIINX LIEHTP PAaBHOAABICHUS.

HUccaenyro B3aumMoaecTBHE MHUKPOYACTHL W HMILYJIbCOB,
U3JIy4YaeMbIX B  LEHTP PaBHOAABJIEHHH, C MAaKpPOTEJOM,
oOpa3oBaBHIeMCS B IIEHTPE PAaBHOABJICHUS.

JIBr>kKeHHE UMITYJIbCOB TepeaéTcsi MaTepualibHON cyOcTaHIMen
cpenbl, TO €CTh 3(QUpPOM, 3alOJHSIONIUM MPOCTPAHCTBO, A
MUKPOYACTHUIIbI U3TydaeMble 3BE31aMU, IBUKYTCS B caMmoM ddupe.



NMiynbChl-pOTOHBI  IBMXKYTCSL  paJMAIbHO 10 JIMHEWHBIM
TPACKTOPUSAM OT MCTOYHHUKA- 3BE3/bl, & MUKPOUYACTHUIIBI JBHXKYTCS IO
KPUBOJIMHENHBIM TPACKTOPHUSAM OT HCTOUHUKA — 3BE3/IBL.

Puc.6

Tak kak UMITYJIbChI (DOTOHBI MEPEAArOTCS A3(PUPOM, TO €CTh CaMOM
CpeIoii, CJIeIOBATEeIbHO, UMITYIbChl JBHXKYTCS CTPOTO PagHalbHO OT
MCTOYHHUKA MO MPSAMOJIUHEUHBIM TPACKTOPHSIM.

3BE31bI, OOpasylolue MEHTP PaBHOAABICHUS, JABUKYTCS BOKPYT
rajlaKTHYeCKOrO LEHTPA  C YIIOBOH CKOPOCTBIO (. M BPAIIAIOTCA

BOKPYT CBOMX OCEH C yIJIOBOH CKOPOCTBIO () .

TpaekTopusi IBUKEHUS MUKPOYACTHIL, U3JIy4a€MbIX 3BE3MaMU, K
LIEHTPY PAaBHOJABIICHUS OyI€T KPUBOJIUHEIHOM.

TpaekTopusi JBHKEHUS MHUKPOYACTUL[  ONPEAECHATHCS JIBYMS
BEKTOPAMU: NPSIMOJIMHEUHBIM BEKTOPOM HAaNpPaBJICHHBIM K LEHTPY
PaBHOAABIICHUS W BPAIATEIIbHBIM BEKTOPOM, 3aJaHHBIM BpAaIICHUEM
3BE€3/1bl BOKPYT COOCTBEHHOM OCH.

B pesynbrare CiloXeHHs 3THUX JBUKEHUNW MHUKPOYACTULBI OYyIyT
JBUTAThCS B LIEHTP PABHOAABJICHUS 110 KPUBOJIUHENHBIM TPACKTOPHUSM.

Ha pucynke mnoxasaHbl KPUBOJHUHEHMHBIE TPACKTOPUU JIBUKECHUS
MUKpPOYACTUL (CHHHE JIMHUM) W TPACKTOPUM ABUKEHUS HMITYJIbCOB
(KpacHbI€ MPSIMbIE JTUHUH).



Ha PUCYHKC  IIOKA3aHO BBaHMOﬂeﬁCTBHC MUKPpOYACTHUL U

HMITYJIbCOB C O6pa3OBaBIHCMCH B IICHTPC paBHOAABIICHUA MAKPOTCIOM
M.
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Puc.7
B pesynbrare KOHIIEHTpallMK MaTepUaIbHON CyOCTaHIIMU B LICHTPE
PaBHOAABJICHUSI POXKJACTCS MAKpOTEJIO U M3 3TOM Ke MarepuajbHON
cyOcTanuuu oOpasyeTcs MaTepualibHasi CyOCTaHIIMSI TPaBUTAIMOHHOTO
MOJISL 9TOTO MaKpoTena.

OBPA3OBAHMUE BEJIMYUHbI TIOTOKOB MUKPOYACTHUIL U UMITYJIBCOB
I'PABUTAIIMOHHOT O ITIOJISI MAKPOTEJIA

AB(E ) = BEz,) - DEn)
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QJ(EZU) - TOTOK MHUKpPOYACTUI] U HUMIYJIbCOB, CO3JaBAEMBbII

IPYNIION 3BE3/ B LICHTPE PABHOAABIICHUS



%
®( ) MmOTOK  MHUKPOYACTHI] M UMITYJILCOB MOCTYMAIOMMUK B
m
Touky T CcO cTOpOHBI MakpoTeIa.
m

_)
ACD(EGr) —  TIOTOK MMKPOYACTHUIl U UMITYJIbCOB B IIPOU3BOJIBHOM

TOUK, Tk OKPY’KAIOIIETO MAKPOTEJIO MPOCTPAHCTBA 32 BBIYETOM ITOTOKA

CD(Em), AKPAHUPYEMOTO MAKPOTEIIOM.

B uenTpe paBHOmaBiE€HUST B  PpE3YJbTare KOHIIEHTPAIUH
MHKPOYACTHL] U UMITYJIBCOB, POXKAAETCSI MAKPOTEIIO, MACCOU M.
B m100yto Touky Tm Tk Tn IOCTYIIA€T MOTOK MUKPOYACTULl U

-_
MMITYJIbCOB, OOpa30BaHHbBIA MOTOKOM D(E ), MOCTYMAIOMUM B LCHTP

%
PAaBHOJABIICHUSI 34 BBIYETOM nmotoka PE ), IKpaHUPYEMOTO

MaKpOTEJIOM.

INPUYNHA BPAHIEHUSA ITVIAHET BOKPYI' COJIHLA

Vyppp = KOHCT (16)

=4 "—‘Ul')
Aork _Cl:it' =0 (]7)
ﬁ(}rb - mﬁorb =0 (18)
Pop=mb,,, =koner (19)
Fp =112 r{é”z (20)
Fp =mdy; — koHcT (21)
dp= KOHCT (22)
ar=9.8m/c? (23)

Puc.10

[To Mepe KOHILEHTpalMd MaTepUAIbHON CyOCTaHIIMU B IIEHTPE
PaBHOAABJICHUSI MaKPOTEJIO MEPEXOAUT B (ha3y 3BE3/IbI.



N3 wMarepuaipbHOM  CyOCTaHIIMM, TIOCTYMAIOMIEH B  IEHTP
paBHOAABJIEHUsI U MepepacrnpeneneHuss €€ Maccod 3Be3dbl, B
rPaBUTAIMOHHOM I10JI€ 3BE3/Ibl POXKIAKOTCS TIAHETHI.

Ha pucyHke mnoka3zaHo B3aUMOJICMCTBHUE POKIEHHOW IUIAHETHI B
rpaBuTaiinoHHOM nojie ConHua S, ¢ camum COJIHIEM.

Uccneqyem 310 B3aMMOAEHUCTBHE.

MukpodacTulpl, W3JIy4aeMble B LIEHTP PAaBHOAABICHUS JTAHHOMU
rpynmou 3BE37, 00pa3yloT MarepualbHYI0 CYOCTaHIIMIO MakpoTela,
PaCIIOJIOKEHHOTO B LIEHTPE PABHOAABJICHUS U T'PABUTAIMOHHOE TOJIE
BOKPYT 3TOTO MakpoTea.

MukpoydacTuilbl, ABMKYIIMECS B IIEHTP PABHOJABIICHUSI BCTYHAIOT
BO B3aMMOJICHCTBHE C MHUKPOYACTUIIAMU TPABUTALIMOHHOTO TOJISI U C

%
CaMUM MAaKpOTEJIOM paAvaJIbHBIMUA MMIYJIbCAMHU PR U OpOUTAILHBIMU

-

VMITYJIbCAMHU PO

rh’
B pesynbrare 3TOr0 B3aMMOIEUCTBUS K JI000M TOYKe
IPAaBUTALIMOHHOTO MOJISI U K cCaMOMy MakpoTtelny M OynyT NpuiioKeHb

- -

opbutanpHas cuta F , U panuanbHas cuna F .
or

-

%
OpOutanbHas cuta F oy 1 PAIHATIbHAS CUJIA F  CKJIJIBIBAIOTCA

0o0pa3yloT paBHOACHCTBYIONIYIO CHJIY, KOTOpas MIEPEMEIIAIOT
MaTepHaIbHYI0 CyOCTAHIMIO TPABUTALIMOHHOTO TOJII TI0 OpOUTAIBHOU
OKPY/KHOCTH pajuyca 7 BOKPYT LEHTPA PaBHOMABICHHA C YIJIOBOM

CKOPOCTBIO . YmioBasi CKOPOCTh BpAIlIEHUS TUTAHETHI BOKPYT ConHIa
W . OTPENIENACTCA PACCTOSHUEM TIIAHETHI OT ComHila, Maccou TUIAHETHI U

YIJIOBOM CKOPOCTBIO BpallleHUs TIaHeThl BOKpYT CoJiHIIA.

[Inanera Bpamaercst BOkpyr CoJiHIIa B pe3yibTaTe MepeHoca 3Tou
MJJAaHETHI BPAIIAIOIIUMCS TPaBUTAIMOHHBIM 1ojieM CoJIHIIa.

[Toka Teno NBMXKETCS K MakpOTEIy B TPaBUTAIIMOHHOM IOJE, K

-

HCMY B 3TOM I'PaBUTAIMOHHOM IIO0JIC, ITPUIIOKCHBI paJvajJibHas CHUJIa FR

—_

u opOuTanpHas cuna F .
orb

OTU Cuibl NPWIOKEHBl K TEIy TaK KakK TeJI0 IIepeceKaeT
DKBUIIOTCHIIMAJIbHBIE ITOBEPXHOCTU U CJIIEOBATENBHO J3TO TEJO
JBUKETCS C YCKOPEHUEM.



Wccnenyem JABWXKEHHE TIUIAHET 10 OpOUTaM OMpPEAeIEHHOTO
paauyca.
OOpa3oBaBiivecss IUIAHETHl  JIBUKYTCA  HA  ONPENEIEHHOU
%
SKBUITOTCHIIMAJIBHON ITOBEPXHOCTA C IIOCTOSSHHOM CKOPOCTBIO v
Hanpumep. nama 3emuist aBmwxkerca BOKpYr CoJHIIA C ITOCTOSHHOU
ckopocThio 30 KM/ceK.
—_
v =xoHCT  (16)

orb
_)

B stom cityuae opOuTalibHOE YCKOPEHHUE a ,» PABHO HYJIIO, TaK KaK
or

-

IMPONU3BOAHAA MOCTOSIHHOM BCJIMYMHBI, B HAIICM CJIy4aC€ CKOPOCTH vorb’

paBHa HYIIO.
- d;orb
a_ =" =0 (17)
Tak xak OpOMTabHOE YCKOPEHHE PAaBHO HYIIO, CJICIOBATCIIBHO,
opOWTanbHas Ccujda, NPWIOKECHHAas K Tely, JBMKYIIEMYCS IIO

SKBUMNOTEHIHNATIBHON OBEPXHOCTH MOCTOSTHHOTO Pagnuyca paBHA HYIIIO

- -

F _=ma =0 (18)

orb T

Teno, JBMXKETCA MO  SKBUINOTEHUUAIBHON  MOBEPXHOCTH
MOCTOSSHHOTO pajuyca C MOCTOSSHHOM CKOPOCTBIO, CJIEI0BATEIBLHO, CO
CTOPOHBI TPABUTAIMOHHOTO TMOJISI, BPANIAOIIErOCd BOKPYr IIEHTpa
PABHOJIABIICHUSI U TEPEMEIIAONIETO IJIAHETY, MPUJIOKEH IOCTOSHHBIN

-

UMITYJIbC Porb, PaBHBIM:

- -

Por ,~ MV =KOHCT (19)

Takum  00pa3oM, MakpoTeIO BpallaeTcsi BOKpPYr  ILIEHTpa
ﬁ
PaBHOJABICHUS HE B PE3YIILTATE LICHTPOCTPEMUTENIBHOIO YCKOPEHHUS a ,

KaK 3TO MPEICTaBIECHO B COBPEMEHHOM TEOPUHM TPABUTAIMOHHOIO
B3aUMOJICUCTBUSA, a B pE3yJabTaTe B3aUMOJCUCTBUS BpallarOlIErocs
rPaBUTAIMOHHOIO TIOJIsl, KOTOPOE U Mmepemeniaet Tejao M BOKpyT IIeHTpa
paBHoaaBieHus O.

-

Pamunancnag cuna F p» HPWIOKEHHAA K TLIAHETE, JBUXKYILIEHCS 110

SKBUITOTCHIIMAJIBHON MOBEPXHOCTU OMPEACIEHHOTO PaJNyca, SBJISCTCA
BEJIMYNHOMN MMOCTOSHHOM.



3anumeM BEIUYUHY PaJAAIBHON CHIIbI, TPUJIOKEHHON K IIJIAHETE

- 310 cuia HerotoHa. r o

F - o)
R rg

B »toii dopmyne r, —paccrosuue Mexay CONHLEM U IUIaHETOH

BeJIMYMHA MNOCTOSHHAas. Macchl MaKpOTCJI ml 41 m2 — BCJIIMYMNHBI

ITOCTOsIHHBIC.

-

CrnepoBarenibHO, pajauaibHas cuna F > IPHIIOKEHHAS K MaKpOTely,

JIBWXKYIIEMYCS TI0 JKBHUIIOTEHIIMAIBHOW MOBEPXHOCTH OMPEINCIEHHOTO
paanyca, BEJIMYMHA MOCTOSHHAS.

- -

F R ~Ma, = KOHCT (21)

PaguansHOE yCKOpeHHME B OATOM Cllydae SBJISETCS BEIUYMHOU
IOCTOSHHOM.

%
a,= KOHCT (22)
Hanpumep, miis mnaHeTsl 3eMiisl paJdalibHOE YCKOPEHUE SIBISIETCS
BEJIMYMHOM MMOCTOSHHOW, PABHOM:

a =9.8wc’  (23)

Takum 00pa3oM, Ha IJIAHETY, HapuUMep 3eMIII0, JBHXKYUIYIOCS
BOKpyr 3Be3nbl — CoyiHIla, JIEMCTBYET MOCTOSHHBIM OpOUTAIbHBIN
ﬁ

VMITYJIbC Por , €O  CTOPOHBI MaTepuaibHON  cyOcTaHIUU

—_

I'paBUTAIMOHHOIO IIOJIsI MW IIOCTOAHHASA paavdIbHAA CHJIIA FR - CHJIa

HproToHa.

-

CriaabIBasicb, NOCTOSAHHbIN OPOMTAJIBHBIA UMILYJIbC Porb U

—_
pPaaMaJIbHBIA UMIYJIbC CcHJIbl AP =F RAt nepeMeaT IJIaHeTy 10

OKPYKHOCTH, TOUHEe 10 JuIuIcy, BOKpyr CoJsHia.

Tak Kak COBpeMEHHasi HayKa HE IOHUMAET BHYTPEHHEN CTPYKTYPbI
rPaBUTALIMOHHBIX TIOJIEH, CJIEAOBAaTEIbHO, W B3aUMOJACHUCTBUE TEII,
JBUKYIIUXCS B TPABUTALMOHHBIX MOJISAX COBPEMEHHOM HAyKe HE
MTOHSITHBI.

10



S Xo4y yoenuTb HEMHOTO BPEMEHU MOHSTHIO T'PABUTALMOHHOTO
I10JI1 B COBPEMEHHOM HayKe.

[IpuBeny ompeneneHre TPaBUTALMOHHOTO MOJS B COBPEMEHHOM
dbusuke.

['paBuTainioHHOE TIOJIE 3E€MJIM MPEACTABIsAECT COOOM MaTeputo
0Cco00ro poia — 3TO MOJIE CUJIBI TSKECTH, O0YCIOBIEHHOE TATOTEHUEM
3eMJIu 1 IEHTPOOEKHOM CUIION, BRI3BAHHOM €€ CyTOYHBIM BpaIllCHHUEM.

Bo mepBbix B mpupome marepus onHa. [IpuBoxy omnpenencHue
Marepuu: «Marepuss — 3TO COBOKYIIHOCTb BEIIECTB, M3 KOTOPBIX
abCcTparupoBaHo 3TO MOHsATHE». BemectBa — 3TO peasibHbIC
oOpa3zoBaHus uccieayemble Haykoi. HeT BemecTB 0coboro poja.

Bo BrOphIX TArOTEHMs B Opupone HeT. Her BpOXKAEHHOTO
CBOMCTBA y 3€MJIH - TIHYTh. YeM TAHYTb?

B Tperbux B JEKUHMM JOKA3aHO: TaK Kak Jr00as IUIaHETa, B TOM
yucnae 3emMiisd IBUKYTCA paBHOMEpHO BOKpyr CoiHIa, CleI0BaTelbHO,
YCKOPEHUE PABHO HYJIO U, CJIEJIOBATEIIBHO, CUJIa — IPUYMHA YCKOPEHUS
TE€Ja, PaBHA HYJIIO.

[locne HproToHa Hayka HE CHEQyET €ro r€HHAIbHOW KpPbUIATOU
dbpaze, KaBBIUKH OTKPBHIBAIOTCA: «S HE CMOI BBIBECTH  NPUYUHY
TATOTEHUSI M3 SIBJICHUN mNpupoabl. [UMore3 ke s HE UIMBIIUISION
KaBBIUKH 3aKPbIBAKOTCS.

W Hauany npuyMbIBaTh GU3UKY B TUIITN KaOMHETOB.

Korga He moHMMarwT, a OOBACHUTH HAJ0, TOIJA MPHUIYMBIBAIOT.
VIMEHHO 5TO ¥ MPOU30ILIO0 C OOBSICHEHHUEM NMPUYUHBI ABUKEHUSA 3EMIIH
Bokpyr Connma. CoBpemeHHass (¢u3uka OOBSACHIET H3MEHEHUE
HalpaBJI€HUsI  CKOPOCTH  OOBEKTa  YCKOPEHUEM,  CO3JaHHBIM
LHEHTPOCTPEMUTEIBLHON CHIIOMN.

Ho nmo ompeneneHnio HEHTPOCTPEMUTENBHAS CUJIA HAIMPABJIEHA K
LEHTPY KPYrOBOW OpOUTHI U HE MOXKET ObITh MNPUYMHON  BpaIllCHUS

3emnu Bokpyr ConHia
BbIBO/]

1. K Tteny, nBmXymiemycss B TpaBUTALMOHHOM TMOJE€ K IEHTPY
MakpoTtena (3Be3le) TMPHUIIOKEHBI JBE CHJIBI: TepEeMEHHas

—_
LHEHTPOCTpEMUTENbHAS cwia F o HampapjeHHAas K IEHTPY

-

MakpoTena W I[epeMeHHas opoOutanbHas cwia F b

11



HalpaBJICHHasT 0 KacaTeJIbHOM K TMEpPeceKaeMbIM OpOUTaM
(?KBHUITOTEHIIUATBLHBIM TTOBEPXHOCTSIM).

. K Temy, nBmxyuiemMycs B T'paBUTAllMOHHOM TMOJI€ IO
CTallMOHAPHBIM OpOUTaM (PKBUIIOTCHIIUATIBHBIM MTOBEPXHOCTSIM)

-

IIPWJIOKEHA IIOCTOAHHAS LEHTPOCTPEMUTENIbHAS CHUJIA FR,
HalpaBJ€HHAas K LEHTPY MakKporena W MHOCTOSHHBIN
—_

OpOUTaNbHBIA UMITYJIC P, HAallpaBJIEHHBIN M0 KacaTeIbHON K

orb’
opOuTe (SKBUMOTECHIIMAIBHON MOBEPXHOCTH).
. JIBmkeHue Tena (IMUIaHEThI) IO OPOMTE MOCTOSHHOIO pajuyca

-

MMPpOUCXOoaUT HYTéM CIO0KCHHA IMOCTOSAHHOI'O HMMITYJIbCa P orb”’

IMPUIIOKECHHOI'O K TCIIY Cco CTOPOHBI Bpalaromerocs
I'paBUTAIMOHHOI'O I10JIsA MakKpoTeCiia n HMITYJIbCa
%

HGHTpOCTpCMHT@J’IBHOﬁ cuiiel F R HaHpaBHCHHOﬁ K HOCHTPY

MakpoTena (mapajiaeaorpaMm Cul).

. IlIpu nBwxeHun Tena (IJIAHETHI) BOKPYT MakKpoTena IO
CTallMOHAPHOW OpOUTE, LEHTPOCTPEMUTEIHLHOE YCKOPEHUE
CTAaHOBUTCS  BEJIMYMHOW  IOCTOSHHOW, a  opOHUTaIbHOE
YCKOPEHUE CTAaHOBUTCSI PABHBIM HYJIIO.
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