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§ I. HcEpHBneaaa npocTpaacTaa a KOMnac 

noaopoT oca aonqxa npa ero nBB*eHaa B rpaBHTanaoaaoM none npencTaanaeT co6oA 

XOpoWBll CUOC06 B3MepeRBH CBOIICTB 9TOro nona, KOTOpbi A 3aMeRHeT co!Sol! MaCWTa6 H qaCbi, 

TonhEo B Bbipo~eaaoM cnyqae nnocKoro npocTpaacTaa (ana nnoCKHX o6nacTeA) aonqoK ae 

MO*eT 3aMeHJJTb MaCWTaO H 'laCbl, nnocxoe UpoCTpaHCTBO MO*HO onpenenBTb EaE npOCTpaa

CTBO~ B KOTOpoM MO*HO nocTpOHTb KOMITac, B EpRBbiX UpOCTpaHCTBaX KOMUaCa ( B qaCTROC

TH, rHpoKOMUaCa) ReT. 

06HOCH BOn'IOK no ManeHbKRM KOHTypaM R B3Mepaa nOBOpOT ero OCR, Mbl R3MepaeM 

TeH30p KpBBB3Hbl : 

rae W -BeKTOp yrnoaol! CKOpoCTB, KOTOpb!l! MO*HO C'IBTaTb TpexMepHblM, T,e, nOil'IRHeH-

HbiM ycnOBRIO "'a u a= u u - CKOpOCTb aaoniOnaTena), a sx'Y Sx 8 sneMeHT 

nnowaaa, aoxpyr xoTopoA coaepwaeTca ooxon. 

Ecna npocTpaacTao acxpaane~:o, TO 10 aenpaaonRMbiX xoMnoaeaT Teaaopa xpHBH3Rhi 

(npa ycnoaaa ) onpeaenniOT B Ea~ol! TO 'IKe 6 nnOCKOCTel! ( COOCTB9HHbiX BeK-

TopoB KOMnnexcaoro Teaaopa 2-ro paara , r.o.e a H b npooeraiOT aaaqe-

HRH 1 6 H COOTBeTCTByiOT Ka~ol! nape aHTHCHMM9Tp8'1HbiX RHneECOB 4-TeHaopa KpHBH3-

Hbl). npa nononHHTenbHOM ycnoBHR Sp R = 0 MoryT BCTpeTHTbCH TpH cnyqaa ( TPH 

Knacca neTpoaa
111

). ( T) Bee TpH BeKTOpa opToroaanbHbl-2 KOMnneKCHbiX COOCTB9HHbiX 3Ha-

qeaaa (4 aewecTBeHHhiX qacna). (II) Jlaa aeKTopa coananaiOT (a3oTponHbitl aexTop) 

aaa aewecTBeHHbiX qacna. (ill )Bee Tpa aexTopa H30Tponabi, aeT napaMeTpoa. CoocTaea-

Hhie BeKTOpa R COOC.TB9HHble 3Ha'I9HBH naiOT B03MO*HOCTI;o onHC8HHH rpaBHTaUHOHHOrO nona 

B HHBBpRaHTHbiX TepMHHaX, 3aMeTRM, 'ITO cnyqag COBUanaiOutHX COOCTBeHHbiX 8H8'1eaall (ae

ayneBblX) naiOT nanbael!wyiO Knacca<jlaxauHIO peweaall • 

. 
TBK EaK npeueccaa rapoxoMnaca onacbtBaeT acxpaaneRHe npocTpaacTaa, To c no-

MOWbiO 9TOrO S<jl<jleKTa MO~O npoCTO OnRCbiBaTb rpaBHTaUHOHHbie a<I><PeKThi, OCOOeHHO B TOM 

cnyqae, Korna oaa Manbi. 

§ 2, npeneCCHH OCR BOn'IKa B none UJaapUWHnhna 

npa naa*eaaa aon'IEa no xennepoaol! opoaTe ero ocb npeueccapyeT no nayM npaqaaaM: 

1) H3-3a llBR*9HHH B UpOCTpaHCTBe CKOpOCTell nooaqeBCKOrO - a<I><PeET cneuHanbHOll TaO-
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pBK OTBOCBTenbHOCTK - B3MeKeHBe MBCCbl CO CKOpoCTbKli 2) B3-38 JlBH)KeHKll B KpBBOM KO

OpJlBHBTHOM npOCTp8HCTB9 - ~eKT o6meA TeOpHH OTHOCHTenbHOCTH, npennonO)KHM, ~TO 

1) Op6HT8 no~TH KpyroBall; 2) rpaBHTBJlKll He BllKl!eT HB KpHBH3Hy npOCTpBHCTBa CKOpOCTeA

~eKTbl annKTKBHhi, none cna6oe. Torna yron, ua KOTOpbiA nosopa~HsaeTcR ocb nocne 

OJlHOro o6opoTa nnaHeTbl, paBeH nnomanH op6KTbi, YMHO)KeHHOA Ha KpHBB3HY COOTBeTC'I!ByKJ-
/2/ 2 

mero npOCTpaltCTBB , nno!llallb B npOCTpaHCTBe CKOpOCT9li 1 0~eBHJlH0 1 paBHa 11{3 ( {3 

CKOpOCTb , ecnH c paBHO enKHKUe), TO Kpl!BK3Ha npocTpaHCTBa CKOpOCTeft paBHa -1, 

noaTOMy yron nOBOpOTa 2 
l>w

1 
= - rrf3 

noBOpOT B KOOpJlHHaTHOM npoCTpaHCTBil npo!lle Bbl~HCnHTb HenocpenCTBeHHO B3 ypaBHe

HHll napannenbHoro nepeuoca, TaK KaK KpKBH3Ha B none ConHua HenocToSIHHa, ·y~KTb!Ball 

TOnbKO He o6pamaJOmSieCR a uynb CKMBOnhi KpucTo<jl~JenR 1 21 
( CTp. 338), n.ony~HM Jlllll H3Me-

H9KKSI KOMITO!i9HT yrnoaoll CKOPOCTH l>w, K l>wp B nnOCKOCTH op15HTbl (J ~ , .• 
2" 

aw r ¢ 

a¢ = + rr¢ w ¢ = f ~w ¢ 

aw¢ . r 
= - r(l- 2k m ) w J¢=~r¢¢w, --,-- r 

c r 

m -Macca ConHua, k-nOCTOSIHHBSI TSirOT9HHSI, 0TCJOJl8 Jlllll W 

2 
d w r 2k m 
~ = - (1- -.-)w, 

"' c r 

TaK KBK unSI no~TII Kpyrosol! op611Tbl 

TO 

km 

~ 

2 

f3 

2 
d w 

d¢, 

2 2 1 • ") :!.. 
= - (1-2{3 )w, 'f--0 ~ ~"'• ~- (1 -Jx, w,. 

OTCJOua unH yrna nosopoTa aa ouun o6opoT nnal!eTbl nony~aeM: 

l>w 2 =- 2rrf3 
2 

TaKKM o6paaoM, npeueccuSI, o6ycnoanennaSI KpKBK3Hol! npocTpancTsa, anaoe 15onbiiJe npenec

cuu, o6ycnoaneHHoll a<jl<jleKTBMif cneunanbHOl1 TeopHn OTHOCUTenbl!OCTH, CKnBJlbtBBA naa a<jl
/4/ 

<!>eKTa nnA nonuoA npeueccu11 non~Ka nony~aeM 
I 2 

l>w = - 3rrf3 

3HaK MIIIIYC 03Ka~aeT, ~TO npeueCCI!ll npoiiCXOJliiT B CTOpoHy, ol5p8Tllyl0 JlBI!)K9HKIO llll8!19Tbl 

no opi51!Te, 
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§ 3. npenaCCHH neparenHH 

llBHJK8HH9 nnaH&Tbl (c "'aCCOII, paBHOII 1) no op6HTe X8p8KTapH3yaTCH llBYMSI nOCTOSIH-

HbiMH B8XTOp8MJI' ! MOMaHTOM KOnH'I9CTB8 llBHJK9HHH M , OnpeuenHJOIUHM rrnoCKOCTb op6H-

Tbl1 H BaKTOpoM nannaca 

3auaJOIUHM 6onbrny_JO nonyocb annanca (xorua BaxTop 
.. 
r nanpanneH no 6onbrnoll nonyoca, 

B9KTOp -;X, . &MY napanneneH) .Coxpanenne f 03H8'189T, 'ITO yrnOBbla CKOpOCTH B9K

TOpOB ; x lR H -; onanaxoBbl - 3TO n ecTb BblpoJKnanHe xynononcxoR 3ana'IH. MoJKHO 

cxaaaTb, liTO B ,aToA 38/la'le ecTb KoMnac: aa6n10.oaTenb Ha nnaHeTe acerna Mo>KeT onpe.ne

nnTb nanpannenae i • na6110nasr 38 llBHJK9HHeM conaua. PenHTn: acTCKHe nonpaBKH npHBo

llHT x npeueccHH. BexTop ; x lii npeueccHpyeT co cxopocTbJO nnnoe 5onbme l\, '!eM "t 
(on conepJKHT 3-nexTop V 5HnHH9 f!HO )o no aTOMY 011 OTCT89T OT Hepen>ITIIBHCTCKOrO llBH -

. 2 

JK9HHSI HB y ron 611~ (nnnoe 5onbrne nonopoTa nonqxa) . CnenonaTanbno , f CT8H9T 

napannenbHbiM no3JKe ,'leM B nepenHTHBI<CTCKOM cnyqae ,na yron 6 "~ 2 
(y:-nOBhl9 

cxopocTH ~ .. 
H r paBHbl B HepenHTIIBIICTCKOM npn6nHJK9HHH). 3TO II 9CTb li3B9C'TH bl t\ 

pe3ynbTaT, xoTophn1 o5bi'IHO BhlpaJKaJOT ne qepe3 cxopocTb, a qepe3 nepnou T 11 axcuen-

TpiiCHTeT. 

Mo*uo aa MeTHTh, lfTO , 3 H851 npeueccHIO ocu BOJPIK a H npeueccHio op6uT!>I 1 MO>KHO yc .... 

TpOHTb KOMnac, 38M9THB, "'TO ecn11 B KOKOrt - TO MOM9HT OCb BOn'IKQ II nanpanneHHe fl 
COBITB.QB nH, TO B nepBOM Tl0p5UtKe TpH C9KT O p yrna M9>K.OY 8 THMH B9KTOp8M11 OCT8JOTCSI H9TlO.ll-

BH)KHbiMH . 

§ 4. none Bp81U8JOI!lerOCSI Tena 

BnH.RHHe aponieHHst ueH-rpanhHoro Tena Ha rpoBH TBUHOHnoe none BhPUtCnSl e TCSl c no -

MOIUbJO anexTpollHHaMH'!ecxoll ananornn. B cnyqae 
/ 2/ 

cna6oro cTaunonapuoro nonSI ypaanenne 

nnsr MeTpaqecxoro TaH3opa HMeeT BHil ~ 1!.</J 1 = 
k 

8 11k I 
-- r c k 

rne t/J-Manbl9 nonpaBKII K M9Tpll'l9CKOMY T9H30py. 05o3JJ8"!8SJ qepe3 A II 

38M9lJ8SJ 1 lJTO r0 
MQ)f(IIO H8ITUC8Tb B BHJl9 i rot ;n m 

k c -MOM 9HT KOnJP.t9CTI38 ll,BJi -

>KeHJHJ ueHTpanbHOrO Tena), JlO.ll06HO TOMY K8K TOK B a neKTpOJlHHD.MJIKe 38flHCblB89TCSJ B 

Bllll9 
.. .. 
j = c rot m ;_MilrHUTJIJ.til MO~eHT) 1 nonyqaeM 

6.A .... = - ~trk rot i 
c2 

PeurenHe aToro ypaBneHHst HMeeT ann noTeuunana MarnHTHoro MOM':!HTa .. 
2k m R 

A=~~· 

AnanoroM MarHJJTHoro nonH 31laCb 5yneT none yrnoBhiX cxopocTell 
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.. 
{} .. 

rot ·A 2k 
? 

R
2i- 3{RlR)R 

R' 

.. 
3TO none cxopocTeA onpeuenHeT npeneccR~ n~ro aeRTOpa 

-' .... B no lj>opuyne 

B-OxB 

Taxau o6pa3oM1 apameRae onRCbiBaeTcH aaanorH'IHO MaraRTHOMY non~ a sneRTponRHBMHRe, 

ecnH B ee ~OpMJnBX 38MeHRTb MarHHTHhlft MOMeHT 

R MBrHHTHOe none 

.. 2k .. 
m -+~ lll 

c .. .. 
H ... {} • 

nocne sToA aaMeBbl aeTpyuao nony'IRTb aoe ~opMfnbl nnH cnau-op6aTan&uoro a cnu-
/2/ .. 

CllHHOBOro I! ·~BHMOAeftCTBHA. 3aMeTHM 1 'ITO B (cTp, 366) BMeCTO A BBeneH npyroll 

B9XTOp 
.. .. 
g = 2A 

§ 5, Kpy'leuae npocTpaacTBa a uecoxpaueuae 'leTaocTB 

npa onacaBHH napannen&aoro nepeuoca c UOMOiltb~ CHMBOnOB KpacTo~elUI '18CTO onyc

xaeTCH OARS Kp8CHB8H B03MOlKHOCTb 1 KpTOp8H MOlKeT HMeTb He TOnbKO ~OpMan&Hhlft HHTe-

pee. 

y 
YTaepJKAeaae,'ITO ·ra~ CRMMeTpH'IHbi no HB>KHHM 3H81Qt8M 1 CBH3biB8JOT C T9M 1 liTO 

B nexapTOBOA CHCTeMe KOOpnBHBT ace 
'Y r HC'Ie3a~T. Onuaxo y ·r a/3 MOlK9'1' 6b!Tb 

qacTb r' f3 a,., , 8HTHCHMM9TpH1!H8H no HH>KHBM 3H8'1K8M 1 H9 HC'I938l0In8SI B HepenRTKBHCT .. 

CKOM npenene H HM9~1U8H T9H30pHhlft X8p8KT9p, 0H81 K8K H3B9CTH0 1 OnHCbiBaeT Kpy'leHHe 

npocTpaucTea, PaccMoTpHM npocToA npaMep Taxoro poua. llnH npocTOTbl Mbl 6yneM C'lH

TaTb, 'ITO CHMMeTpH'IHBH '18CTb r 'J.E. - 0 TaK ,'ITO npocTpaHCTBO He llCKpHeneao. EcnH 

K TOMy JKe npocTpaHCTBO OUHOpoAH0 1 TO KpyqeHHe MOlKeT 38BHC9Tb TOnbKO OT HMnynbca 

'lBCTHilblo J.13 HMnynbCB T9H30p f r,/3 MOlKI!O nocTpoHTb llBYMH CllOC06aMH: 

Cnyqaft I 

Cnyqaft n: 

'Y r ~ a. p 
a,.,/3 

·)18 
( & < lhf3c 

( 

p) 

•Y ·y 'Y ra p aT(8a Pf3 -8f3Pa 
v 

ap B a T - nOCTOHBHble, 

PaccMoTpHM ypaaaeaaa napannen&aoro nepeaoca eexTopa 
•Y f3 

8 cu a = - ra,/3"' 'Y 8 x 

0TC~na nonyqaeM nna npocTpBHCTBeHHblX KOMUOHeHT 

Cny'!aA 1·: .. 
dcu 

dt 
a P p x"' lP) 
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.. .. .. 
rot cu = ~aT p X cu (T) 

.. 3To ypaBHeHHe QpR BemeCTBeHHOW a OnHC~BaeT ~BH*eHBe,npa XOTOpoM CU He COBpama-

eTCH no BenH'IHHe (a He TODbi[O no HanpaMeHMJO). noSToMy B l(fl8CCH'IeCKOlt TeOpRH OHO Be 

HeTpy~ao BB~eT&, 'ITo ypaaaeaae ( P ) ae weaaeTcv upa upocTpaacTaeaaow oTpa~e
aaa, a ypaaaeaae ( T ) ae weaaeTca npa oTpa~eaaa apeMeaa. 

Ecna B upocTpaacTae c ypaaaeaaew (p) neTaT nonapasosaaaaa 'laCTHna, To ee nonspa· 

sauaa 6y~eT upeueccapoaaT& BOKpyr aaupaaneaaa ~BH*eaaa; yron upeneccaa 6y~eT npouop

naoaan&abrM npo~eRBOMy HKTepaany. B cny'lae cseTa d s - 0, a noToMy cseT 6y~aT cox-
paBHTb CBOIO nonHpH3ADBIOo 

~ 6naro~apea B.n. Mo~. KoTOp~~ aecKon&Xo neT aasa~ yKaaan aa OTCYTCTsae a¢$eK-
ra nnsr cseTa. 
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