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Bee~euue 

Hayqtto o6oeHoBaHHoe }J,BlDKemi:e IDiaHeT BoKpyr Cmrnn:a, a enyrHHKOB 

BOKpyr eBOHX IIJiaHeT AO BhlXO,ll;a «MaTeMaTWieeKHX Ha'!a.rr Harypa.rrbHOH 

qrnJioeocpHH» H.fuIOTOHa B 1686 ro.Izy rrpaKTH'!eeK.H oTeyrCTBoBa.rro. Ilo:noMy 

3Ha'ieHHe 3Toro eo'!HHeHIDI MH TI03Hamra OKp)')KaIOrn:ero Hae MHpa H 

rrpoHeXO,LVIIn:HX B HeM llBJieHHH ,ll;JllI '!eJIOBe'ieeTBa eTa.rro rrpoeTO Heon:eHHMbIM. 

H3 npe,ll;HenoBllil nepeBO,ll;l{HKa «Ha'la.rr» A.Kphlnosa [ 1 eTP. V]. «Ha'ia.rra 

Harypa.rrbHOH cpHJioeocpHH» fuIOTOHa eoeTaBIDIIOT He3b16neMoe oeHOBaHHe 

MexaHHKH, TeopeTH'!eeKoii: aeTPOHOMHH H <l>H3HKH. JlarpaIDK Ha3hIBan 3TO 

eo'!HHeHHe «BenH'!aii:rnHM H3 npoH3Be,ll;eHHii: '!en0Be'!ee1<.oro YMa», no3TOMY eaMo 

eo6oIO 11eHa Il0Jlb3a, KOTOpyIO BellKHil: MO)KeT H3BJie'ih H3 H3yqeHllil 3TOfO 

rrpOH3Be,ll;eHllil». 

II. HbIOTOH B npe,ll;HenoBHH K rrepBOMY H3,ll;aHHIO eoo6rn:aeT 1l.HTaTeMM: 

«CO'!HHeHHe 3TO HaMH npe,ll;JlaraeTCH KaK MaTeMaTH'!eeKHe OeHOBaHllil qrn.3HKH. 

Be11 TPY)l;HOeTh cpH3HKH, KaK 6yAeT BH,D;Ho, eoeTOHT B TOM, 'IT06hl no HBneHllilM 

}J,BH'.lKeHllil paen03HaTb eHJibI npHpO,ll;bI, a 3aTeM no 3THM eHJiaM 06n11eHHTh 

oeTa.JJ.bHbie llBJieHllil. ~ 3TOH n:eJIH rrpe,!1;Ha3Ha'leHhl o6rn:He npe,ll;JIO)l(eHllil, 

H3JIO)l(eHHhie B KHHrax nepBoii: H BTopoii:. B TPeTheii: '.lKe KHHre MhI ,ll;aeM npHMep 

BbIIIIeynoMHH)'TbIX npe,ll;JIO'.lKeHHH, 06n11eH1111 eHCTeMy MHpa, H6o 3,ll;eCb H3 

He6eeHbIX HBJieHHH npH TIOMOID:H rrpe,ll;JIO)l(eHHH, ,ll;OKa3aHHbIX B rrpe,ll;hlAyrn:Hx 

KHHrax, MaTeMaTH'!eCKH BhIBO,LVITeH CHJihl Tfil'OTeHHH Ten K CoJIHQy H OT,ll;eJibHhIM 

TIJiaHeTaM. 3aTeM TIO 3THM CHJiaM TaK)Ke npH TIOMOID:H MaTeMaTH1l.eCKHX 

rrpeMo'.lKeHHii: BhIBO,LVITCH ABH)l(eHllil TIJiaHeT, KOMeT, JlytthI H Mop11. nhmo 6b1 

)l(eJiaTeJibHO BbIBeeTH H3 Ha1l.a.rr MeXaHHKH H OCTa.JJ.bHble l!BJieHIDI npttpO,!l;bI, 

paee~AA no)l;o6HbIM )Ke o6pa3oM, H6o MHoroe 3aCTaBMeT MeHH npe,ll;IIonaraTh, 
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TO Bee 3Tli 1rnrremUI o6ycrraBrrHBaIOTCH HeKOTOpbIMH cHITaMH .. . TaK KaK 3TH 

CHrrbl HemBeCTHbl, TO ,11;0 CHX nop nonblTKH $HIToco$oB o61>I!CHHTb IIBrreHHI! 

npHpO,ll;bl H OCTaJIHCb 6eCilJIO,ll;HbIMH» (1, CTp.3). 

Crrep;oBaTerrI>Ho, HbIOTOH CIJ:HTarr rnaBHoii 3ap;aIJ:eii $H3HKH BblIIBHTh 

CHJlbI, p;eiiCTBYJOID;He Ha Terra B MHpOBOM npOCTpaHcTBe H npHBOMID;He HX B 

,ll;BIDKeHHe, a TaIOKe onpep;errHTb npOHCXO)J(,ll;eHHe 3THX CHIT, TaK KaK OH C'IHTaJI (( 

'ITO Bee I!BrreHHII npHpO,ll;bl o6ycrraBJIHBaIOTCII HeKOTOpbIMH CHrraMH». 

Ha TO BpeMI! KpOMe CHITbl npHTH/KeHHH H CHJlbl HHepwrn Terr (no 

Onpep;eneHHIO III, c$opMyJIHpoBaHHOMY CaMHM lliIOTOHOM) p;pyrHX CHIT 3a 

npep;enaMH 3eMHoii aTMocqiepbI He npep;norrararrocI>. 

«Onpep;eneHHe III. Bpo)J(,ll;eHHM CHJia MaTepHH ecTh npHcym:aH eii 

cnoco6HOCTh conpoTHBrreHHH, no KOTopoii BCI!KOe OT,ll;eJlbHO B3HTOe Teno, 

nocKOJlbKy OHO npep;CTaBJieHO caMOMY ce6e, y,11;ep1KHBaeT CBOe COCTOIIHHe nOKOII 

HITH paBHOMepHOro npI!MOJIHHeRHOfO ,ll;BHJKeHHH. 

JTO CHITa BCerp;a nponop11HOHaJibHa Macce H, eCJIH OTJIH1IaeTCII OT 

HHep11HH Macchi, TO pa3Be TOJlbKO B033PeHHeM Ha Hee. 

OT HHep11HH MaTepHH npoHcxop;HT, 'ITO BCHKoe Terro JIHIIII> c Tpy,11;0M 

BbIBO,ll;HTCII H3 CBoero noKOII HJIH ,ll;BHIKeHHH. Ilo3TOMY <<BpO)J(,ll;eHHM CHITa>> Morna 

61>1 6I>ITh BeCI>Ma BPa3YMHTerrI>HO Ha3BaHa «CHITOIO HHep11HH>>. 3Ta CHITa 

npoHBAAeTCII TeJIOM ep;HHCTBeHHO JIHIIIb, KOf,ll;a p;pyraH CHJia, K HeMY 

npHITOIKeHHM, npOH3BO,ll;HT H3MeHeHHe Bero COCTOIIHHH ... » (1, CTp. 25). 

Crrep;oBaTeJlbHO, ,ll;BHJKeHHe nrraHeT, KOMeT, JlyHI>I H MOpH HbIOTOHOM 

BbIBOMTCII H3 p;eRCTBHII CHITbl npHTI!IKeHHH H CHJlbl HHep11HH MaCCbl TeJI H 

MaTeMaTH'IeCKHX npe,ll;JIO/KeHHii, onHCbIBaIOID;HX B03p;elicTBHe 3THX CHJI Ha BblIIle 

Ha3BaHHble o6'beKTbl. Op;HaKo HeKoTopble BbIBO,ll;I>I H3 MaTeMaTH'IeCKHX 
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rrpe]J,JIOJI<eHHH He Bcer;::i;a COOTBeTCTByIDT HBJieHIUIM IIpHpO)J;bl H ;::i;BIDKeHHIO TeJI H 

1103TOMY Hea;::i;eKBaTHO HX O'rpaJI<aIOT. 

TaK B pa3;::i;ene <<AKcHoMhl, HJIH 3aKOHhl ;::i;BHX<eHIDI» (1, CTp.41) 3aKoH 

lliIOTOHa III (TpH), ocHoBaHHhlH Ha MaTeMaTH'IecKHx rrpe;::i;noX<eHIDIX, 

yrnepX<)1;aeT: «)J:eHCTBHIO BCer;::i;a ecTh paBHOe rrpOTHBOIIOJIOX<HOe 

IIpOTHBO)J;eHCTBHe, HHaqe - B3aHMO)J;eHCTBHe ;::i;Byx Ten ;::i;pyr Ha ;::i;pyra Me>K.ey 

co6oii paBHJ>I H HarrpaBJieHhl B IIpOTHBOllOJIOJI(Hble CTOpOHhl. .•• 3TOT 3aKOH HMeeT 

MeCTO H }l,Jlll rrpHTIDKeHHH». 

)J:eHCTBHe 3aKOHa TpH fuIOTOH 110)1;TBepX<)1;aeT rrpHMepaMH. <<ECJIH qro­

JIH6o ;::i;aBHT Ha qTO-HH6y)1;1> ;::i;pyroe HJIH THHeT ero, TO OHO caMO 3THM IIOCJie)J;HHM 

)J;aBHTCH HJIH THHeTCH. EcnH KTO HaJI<HMaeT llaJIJ>IJ;eM Ha KaMeHJ>, TO H rraneu; ero 

HaJI<HMaeTCx KaMHeM. EcJIH noma)1;1> TaIIJ;HT KaMeH1>, rrpHBH3aHH1>rn K KaHary, To H 

o6paTHO (ecJIH TaK MOX<HO Bhlpa3HThCH), OHa c paBHblM ycHJIHeM OTTHrHBaeTCH K 

KaMHIO, H6o HaTHHJThlH KaHaT CBOeIO yrrpyroCTJ>IO IIpOH3BO)J;HT O)];HHaKOBOe 

YCHJIHe Ha JIOilla)];b B CTOpOH)' KaMHH H Ha KaMeHJ> B CTOpOH)' JIOIDa)];H, H 

HaCKOJIJ>KO 3TOT KaMeHJ> rrpeIIHTCTByeT )J;BHX<eHHIO JIOIDa)];H Brrepe;::i;, HaCTOJil>KO JI<e 

OH rro6yX<)1;aeT ;::i;BHX<eHHe Brrepe;::i; KaMHH •.. ». 

0 TOM, qro ;::i;ei!:cTBHIO ;::i;aneKO He BCer;::i;a ecTh paBHOe IIpOTHBO)J;eHCTBHe, a 

TOJIJ>KO B OT)];eJihHl>IX cnyqaxx, comneMCH Ha OllblThl, IIpOBO)J;HMJ>Ie Ha MaIDHHax 

ATBy;::i;a }l,Jlll orrpe;::i;eneHIUI 3aBHCHMOCTH ycKopeHHH OT ;::i;eiicTByIDIIJ;eii CHJihl 

(7,cTp.44-45). MamHHa ATBy;::i;a cocTOHT H3 BhlCOKoro IDTaTHBa co IIIKanoii, 

BBepxy KOTopoii yKperrneHo nerKoe KonecHKo. 1Iepe3 Hero rrepeKHHYT mHyp, Ha 

KOHIJ;ax KOToporo BHCHT O)J;HHaKOBble rpy3hl. )J:eikTByIDIIJ;eH CHJIOH CJIYX<HT 

ManeHJ>KHH rreperpy3oK. IloKa rreperpy3oK neX<HT B cropoHe, o;::i;HHaKOB1>1e rpJ3hl 

HaxO)];HTCH B paBHOBeCHH, - )J;BIDKeHIUI rpy30B HeT, HaTHX<eHHe o6oHX KOHIJ;OB 

mHypa c paBHhlMH rpy3aMH paBHoe. IIo;::i;coe;::i;HHHeM neperpy3oK Ha KoHeu; mHypa 
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K O,l:t;HOMY H3 rpy30B. f py3 c rreperpY3KOM 1faq1maer onycKaThC». BHIB, BTOpOH 

rpy3 IIO,l:t;HHMaeTc». BBepx, T.e. nrnyp c rpY3aMH rrpHIDeJI B ,l:t;BH)l{eHHe. B MoMeHT 

o6nerorneHH». rpy3a c rreperpy3KOM HaTj)_)l{eHH». KOHl.(a nrnypa, yL1ep)l(HBaJOll.(ero 

rpy3 c rreperpy3KOM, B03pacTaeT, a qepe3 )J;OJIH ceKytt,!J;hl, a He MrHOBeHHO, 

rrepe}:(aeTCH Ha ]:(pyrOH KOHel.( nrnypa c rpy30M 6e3 rreperpy3Ka, H 3TOT rpy3 

IIpHXO}:(HT B )J;BH)l(eHHe IIO}:( }:(eHCTBHeM CHJihl TH)l{eCTH rpy3a c rreperpy3KOM. 

Cne}:(OBaTeJihHO, ecJIH norna}:(h Tall.(HT KaMeHh, rrpHB».3aHHhIH K Kattary, H 

OHH .Il:BH)l{YTCH B HarrpaBJieHHH .Il:BH)l(eHH». JIOIIIa}:(H, 3HaqHT, KaMeHb c MeHbIIIHM 

ycHJIHeM rrpOTHBO}:(eHCTBYeT JIOIIIa}:(H, qeM JIOIIIa]:(h )J;eficTByeT Ha KaMeHh, 

BOIIpeKH yrBep)l{}:(eHHIO lliIOTOHa, raK KaK, rrpH paBHhIX H npOTHBOIIOJIO)KHO 

HarrpaBneHHhlx ycHJIIDix, IIpHJIO)l(eHHhIX K reny, )J.BH)l{eHH». He MO)l{eT 6h1Tb. A 

TaK )l(e ycHJIHe JIOIIIa}:(H B03HHKaeT B MOMeHThI OTTaJIKHBaHHH ee Hor OT rpYffTa 

.Il:Oporn, HOrn IIpH }:(BH)l(eHHH IIOCTOHHHO nepecraBJIHIOTCH B HarrpaBJieHHH 

.Il:BH)l{eHH».. Ilo3TOMY ycHJIHe, nepe}:(aBaeMoe Ha 1<attar, a c KaHaTa Ha KaMeHh, He 

crporo paBHOMepHoe, a nyJihcHpyioll.(ee, rrpaKTHqeCKH BOJIHOBoe. IIpoxo)l{}:(eHHe 

BOJIHhl ycHJIH». rro Kattary Ha KaMeHh 3aHHMaeT HeKoropoe BpeMH, 3TOT rrpouecc 

MO)l{HO cpaBHHBaTh c rrepe.I1:aqe:ii KBaHTOB Ha paccromHe. KpoMe Toro, KaMeHh He 

HaTHrnBaeT KaHaT, ero HarnrnBaeT ycHJIHe JIOIIIa}:(H H nepe}:(aer KaMHIO HeKOTOpoe 

KOJIMecTBo .Il:BH)l(eHH».. EcnH norna}:(b B]:(pyr ocTaHOBHTCH, TO KaMeHh ell.(e 6yL1eT 

)J;OJIIO ceKytt.Il:hl }:(BHraThCH B cropotty JIOIIIa}:(H. 

EcJIH 6h1 3aKOH TPH .I1:eHcTB0Ban B npMpo)J;e B TaKOH $opM}'JIMpOBKe 

lliIOTOHa, TO HHKaKOH IIpOH3BO}:(HTeJibHOH pa60Tbl HH B IIpHPO.Il:e, HH B 6hITY He 

Morno 6hl 6hlTh. TaK, HanpHMep, 6epeM orrpe}:(eneHHyio 3aroTOBKy, KJia}:(eM B 

rnTaMrr H nyattcoHoM no.II: rrpeccoM mMeHHeM ee qiopM}' HJIH B Heif npo6HBaeM PM 

OTBepCTHH. IlpH paBHOM COIIpOTHBJieHHH, T.e. paBHOM IIpOTHBO}:(eHCTBHH 

3arOTOBKH nyaHCOHy He IIpOH30IIIJIO 6h1 H3MeHeHHH qiopMbl 3arOTOBKH, a TaK)l(e 
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mrn:aKHX OTBepCTHH B 3aroTOBKe He CMOfJIH 6hl npo6HTh, IlOCKOJThK)' p;eiiCTBHIO 

0Ka3hlBaeTCH paBHOe npoTHBOp;eiiCTBHe. 

Crrep;oBaTeJThHO, cpopM)'ITHpOBKY 3aKoHa TPH Heo6xo)J;HMO 

KoppeKTHpOBaTh. TaK KaK 3aKOH B TaKoii cpopM)'rrHpOBKe BBOAHT B 3a6JI)')l<AeHHe. 

)J;arree H.HbIOTOH B TOM JKe pa3p;erre «AKCHOMbI, HJIH 3aKOHbI ABHJKeHHH» 

(1, CTP.47) H3rraraeT crrep;cTBHe IV. <<QeHTP THJKecTH cHcTeMhl AByx HrrH 

HeCKOJThKHX Terr OT B3aHMO)J;eiiCTBHH Terr p;pyr Ha ,llpyra He H3MeHHeT HH CBOero 

COCTOHHHH IIOKOH, HH )J;BHJKeHHH; Il03TOM)' n:eHTP THJKeCTH CHCTeMbI BCex 

p;eiiCTByIOID:HX p;pyr Ha ,llpyra Terr (npH OTCYTCTBHH BHemHHX p;eiicTBHH H 

npeIDITCTBHii) HJIH HaXO)J;HTCH B IlOKOe HJIH )J;BHJKeTC.sI paBHOMepHO H 

IlpHMOJIHHeHHO». 

H3Becrno, qTO n:eHTP THJKecTH Terra ecTb ero n:eHTP MaCCbI. H mrn:aKaH 

CHJia, ,11;eiiCTByIOID:aH Ha TeJIO, He H3MeH.sieT B HeM MeCTO pacnoJIO)l{eHHH ero 

n:eHTPa MaccbI- n:eHTPa THJKecTH, ecJIH OHa ero He pa3pymaeT Ha qacTH. Torp;a 

Ka)l{,11;aH OT,11;errbHaH qacn 6y,11;eT HMeTb CBOIO Macey co CBOHM n:effTPOM MaCCbl­

n:eHTPOM THJKecTH. TaK KaK n:eHTP Macchl Terra 3aBHCHT TOJibKo OT 

paCIIOJIOJKeHHhIX B HeM JKeCTKO CBH3aHHbIX Me1K,11;y co6oii qaCTHU: 3TOH MaCCbl, 

o6pa3yIOID:HX e)J;HHOe TeJIO - ep;HIJYIO Macey. 

HcxoAA H3 H3JIOJKeHHoro crre,11;cTBHH IV H noHcHeHHH K HeMy, cHcTeMa Terr 

B3aHMop;eiicTByeT Me1K,11;y co6oii TOJThKO co6cTBeHHhlMH CHrraMH npHTHJKeHHH 

,11;pyr Ha p;pyra. HHKaKoii ,11;pyroii CHJibl HJIH CBH3H Me1K,11;y HHMH He cymecTByeT. 

Crre,11;0BaTeJThHO, Ka)l{,11;oe B3aHMo,11;eiicTByIOin:ee Terro HBJIHeTCH oT,11;eJibHoii Maccoii, 

co CBOHM n:eHTPOM MaccbI - n:eHTPOM THJKecTH. CHJibI npHTH)l{eHHH, ,11;eiiCTByIOID:He 

Ha Terra ,11;aHHOii CHCTeMbI, He H3MeHHIOT B Ka)l{,11;0M H3 HHX paCIIOJIOJKeHHe HX 

n:eHTPOB Mace. Ho MOrYT H3MeHHn pacnorroJKeHHe 3THX Terr p;pyr ornocmerrhHO 

p;pyra. Crre,11;0BaTerrbHO, MaCCbl Terr CHCTeMhl He HBJIHIOTCH o6'be,11;HHeHHOH B 
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e,rurnyro )KeCTKO cml3aHHyro Macey Bcex Ten :noft CHCTeMbI. 

3TO 3HaqHT, qTQ CHCTeMa Ten He HMeeT e,n:HHOro 06111ero n:eH1pa MaCCbl 

Bcex Ten, T.e. 06111ero n:eH1pa nI)KeCTH. TaKHM o6pa3oM, cne,n:cTBHe N HCKa)KaeT 

B3aHMO,n:eHCTBHe CHil B3aHMHOro IIpHTIDKeHIDI CHCTeMbI Ten. 

0,n:HaKO 06111HH n:eHTp TH)KeCTH CHCTeMbI ren, B3aliMO,n:eHCTB)'IOIIIHX 

Me)K.D:y co6oft, Heo6xo,n:HM lliIOTOHY B ero He6ecHOH MeXaHHKe KaK onopHblH 

n:eH1p, BOKpyr KOTOporo Bpa111a10TCH B3aHMHO npHrnrnBaIOI11HeCH Tena. 

B nepBOH KHHre (1, CTP.216) OH IlHIIIeT: «,ll,o CHX nop H H3IlaraJI yqeHHe 0 

,n:BH)KeHHH Ten, npHrnrHBaeMbIX K Heno,n:BH)KHOMY n:eHTPY, KaKOBOe e,n:Ba IlH 

CYIIIecTByeT B np11po,n:e. IIpmIDKeHHe Bcer.n:a npo11cxo,n:HT K TenaM, H no TPeTbeMY 

3aKOHY ,n:eHCTBHe Ten, np11rnrnBa1011111x H IIpHTHrHBaeMbIX, BCer.n:a B3aHMHbl H 

paBHbI; no3TOMy, ecnH Ten ,n:Ba, TO HH IIpHTHfHBaI0111ee, HH npHTHrHBaeMoe He 

MOryT OCTaBaTbCH B noKoe, HO no cne,n:CTBHIO N 3aKOHOB o6a, KaK 6bl 

npHTHIBBaHCb K CBOeMy . 06111eMy n:eHTPY TH)KeCTH, 6y.n:yT 06pa111aTuCH OKOilO 

Hero.» 

HbIOTOH, OIIHpaHCb Ha 3aKoH III 11 cne,n:cTBHe N, KoTopble o6a He 

a,n:eKBarno OTPa)KaIOT B3aHMo,n:eftcTBHe Ten Me)K.D:y co6oft, cqmaeT, qTO 3eMIDI H 

Jlytta, B3aHMO,n:eHCTB)'IOIIIHe Me)K.D:y co6oft CHJiaMH IIpHTIDKeHIDI, BpamaIOTCH 

BOKpyr HX 06111ero n:eH1pa TH)KeCTH c nepHO.U:OM B O}UIH nyttHbIH MeCHQ. (KaK 

6y,n:eT nOKa3aHO HH)Ke, TaKOfO Bpa111eHIDI He IIpOHCXO.U:HT). 0,n:HaKO OH BCe )Ke 

qyacTBOBan He,n:ocTaTOqHOCTb CHIT B3aHMHOfO npHTH)KeHIDJ Ten, qT06bI OHH 

06pa111an11Cb BOKpyr HX 06111ero n:eH1pa TIDKeCTH - KaK n:eHTPa npHrn)l(eHIDI, 

nOCKOilbKY CHilbl npHTIDKeHIDI MOryT TOilbKO c6nH)KaTb Tena Me)K.D:y co6oli K HX 

06111eMY n:eHTPY rn)l(eCTH (no onpe,n:eneHHIO lliIDTOHa). A TaK KaK Ha6n10,n:eHIDI 

noKa3blBaIOT Bpa111eH11e nnaHeT BOKpyr ConHn:a H JlytthI BOKpyr 3eMJIH, 

cne,n:oBaTeilbHO, HMeeTCH e111e .n:ononHHTeilbHaH CHila, cnoco6cTB)'IOIIIM 
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Ha ee op6HTe OT cMem:emIH B cTopoey ee npHMOJIHHeiiHoro l-{BIDKeHIDI 

HenpepbIBHO BOCIIOJiillleTCH ee noneM npHTIDKeHIDI. TaK KaK Tena, )J.BIDKym:Hecx B 

none npHTIDKeHIDI K ero :qeHTpy, BCerl-{a )J,BIDKytCH c ycKopeHHeM, cnel-{OBaTenhHO, 

Ha HHX nocroxHHo l-{eikTByer onpel-{eneHHax cHJia. Tor,l.{a KaK 3a:rpaTa 

onpel-{eneHHOH BenHlJHHbl CHnbI HHep111rn Jlytthl OT CBoero CMem:eHHH c JIHHHH 

npHMOnHHeiittoro )J,BH)l{eHIDI, T.e. c op6HThI, Ha :u.ettrp npHTIDKeHIDI He 

BOCIIOJiillleTCH. TaK KaK Ha Tena, ,[(BIDKym:HeCH paBHOMepHO H npHMOnHHeiiHo TIO 

HHep:u.HH, CHJia, KOfl-{a-TO l-{aBIIIaH HM nepshlii TOJl'IOK, Ha HHX 6om.me He 

.n;eiicTByer. Cne,n;oBarenbHO, 6anaHc npoTHBO,!l;eiicTByroID:HX cHJI Hapymaerc», s 

pe3ynhTaTe Jlytta, a TaK)l{e H l-{pyrne Tena, ,[(BH)l{ym:HeCH npHMOJIHHeiiHO, ,l.{OJI)l{Hhl 

)J,BHfaTbCH TIO CKpYtJHBaIOm;HMCH op6HTaM K :u.ettrpaM npHTH)l{eHIDI, T.e. IIa)J;aTh Ha 

npHTHrHBaIOm:He rena. 

HLIOTOH np»MOnHHeiiHoe )J.BIDKeHHe Jlytthl H IIJiaHeT, r.e. c1my 1rnep111iH 3THX 

ren OT HX npHMOJIHHeiiHoro l-{BH)l(eHIDI no IlOHHTHbIM npHtIHHaM He Ha3hlBaer 

cHJioii , npoTHBOll:eiicTByrom:eii cHJie npHTx)l(eHIDI K :u.ettrpy THroreHIDI.. OH 

npocro ll:eKJiapHpyer B reopeMax II H IV, lJTO npHMOJIHHeiiHoe )J,BH)l(eHHe IIJiaHeT 

H CIIytHHKOB HCKpHBJIHeTCH CHno:ii npHTH)l{eHIDI K :u.eHrpy THfOTeHIDI. TaKHM 

o6pa3oM, HLIOTOH cKpbrnaer He,!l;ocrarotJ:Hocrb CHJibI HHep:U.HH IIJiaHer H 

CnyrHHKOB OT HX npHMOnHHeiiHoro )J,BIDKeHIDI npoTHBOCTOHTh CHJie npHTIDKeHIDI. 

IlOMHMO 3TOro, npocrpaHCTBO renHocll>ephl He .HBJUleTCH nycTbIM, KaK 

npe.n;norraran HLIOTOH. 0Ka3bIBaeTcx, tJTO s Me)l(IIJiaHernoM npocrpattcrse 

reJIHoc1l>epb1 npHcyrcrsyror: 3neKrpoMarHHTHOe H3ny-qeHHe COJm:u.a, CHnOBhle 

rpaBHTaIJ.HOHHbie noJIH IIJiaHer H ConH:u.a, a TaK)l(e HCTeKaIOm:ax H3 Hero 

conHetJ:Hhrn Berep. Bee 3TO HBJIHercx aKTHBHO 

nepeMem:a10m:e:iicH Me)l(IIJiaHerno:ii cpe.n;o:ii, Koropax OKa3hIBaer cym:ecTBeHHoe 

BJIIDIHHe Ha )J,BH)l(eHHe Bcex ren conHelJHOH CHCTeMbI.Il03TOMy B reoHocll>epe 
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Teno He HMeer B03MO)l{HOCTH ,L1BHraT1>cH rrpHMOnHHeiiHo. 3Toro H1>IOTOH yqeCTh 

He Mor H3-3a oTCyrCTBlf}I peaJibHhlX cBe.n:emrii o rrpocrpaHcTBe 3a rrpe.n:enaMH 

3eMHoii aTMoccpep1>r. K TOMY )Ke, rrpH pa3pa6oTKe He6ecHoii Mexa.HHKH OH 

orrnpancH Ha HecoBepmeffHYIO TeopHIO BpanreHlf}I Jlytthl Borcpyr ,LIBH)l{yru;eiicH 

3eMJIH, co3,LlaHHyIO K.IIToneMeeM 3a 15 BeKOB .n:o HhIOTOHOBCKHX «lfaqan». B TO 

BpeMH 3eMAA rroq11Tanac1> 11eHipOM BceneHHoii, a Bee IIJiaHeThr, ConH11e, H Jlytta 

BpaI11aJIHCh Borcpyr HeIIO,[(Blf)l{HOH 3eMJIH. 

113 COBpeMeHHOfO aHaJIH3a BpanreHHH Jlytthl BOKpyr ,[(Blf)l{yru;eiicH 3eMJIH 

CTaJIO IIOHHTHO, qTO Jlytta He COBeprrraeT 3aMKHyrhlX rcpyrOBhIX BpameHHii BOKpyr 

,!l.Blf)l{)'IIl;eHCH 3eMJIH, KaK yrBep)l{,[laJI K. IImneMeii (pHc.1,2). 

lliIOTOH BpaI11eH11e Jlytthl BOKpyr HeilO}J.Blf)l{HOH 3eMJIH IIpHHHn 3a OCHOBY 

IIpH pa3pa6oTKe CBOeH He6ecHOH MexaHHKH. A Jlytta BO Bee BpeMeHa He 

CoBeprrrana 3aMKH)"fhlX rcpyrOBhlX BpanreHHH OTHocmenhHO 3Be3,[I If 3eMnH, a 

Bcer.n:a ,[IBHranach If ,[(Blf)l{eTCH COBMeCTHO c 3eMJieH Borcpyr ConH11a ITO CBOeH 

HCKpHBneHHOH op6me. A TaK KaK ,LIBlf)l{eHHe Jlytt1>1 no op611Te Borcpyr ConH11a 

npOHCXO,[IHT B none npHTH)l{eHHH 3eMJIH, B pe3yJihTaTe CHJia 3eMHOfO IIpHT}l)l{eHlf}I 

qaCTlfqHO HCKpHBAAeT, T.e. B03Myru;aeT, op6HTy Jlytthl OTHOCHTenhHO CBOeii 

3eMHOH op6HThl (cM.pHC.la,16,2). 

1. CoJIHeqHaH nna3Ma KaK ,llBH?KJ'lllaH CHJia 1maHeT H HX cnyrHHKOB 

~ CTa6HJibHOfO ,[IBH)l{eHllH IIJiaHeT H HX cnyrnHKOB no nOCTOHHHhlM 

op6maM, KpOMe CHJihl npHT}l)l{eHHH Ha HHX .n:on)J<Ha ,n;eHCTBOBaTh .n:pyrAA - BTOpaH 

}J.Blf)l{)'IIl;aH CHna, nocTOfilIHO IIpOTHBO)J;eHCTByIOillaH CHne npHT}l)l{eHHH; TaK KaK 

HCXOM H3 mno)l{eHoro BhlIIIe, paBHOMepHoe npHMOJIHHeHHOe ,[IBmKeHHe no 

HHep11HH IIJiaHeT H HX cnyrHHKOB He MO)l{eT y.n:ep)l{HBaTh HX Ha nOCTOHHHhlX 
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op6HTax OT na,n;eHIDI Ha QeHTp nplmDKeHIDI. 1103TOM)' BTOprui: ,!l;BH)K}mruJ: CHJia, 

IIpOTHBO,n;eiicTByrorn;rui: CHJie IIpHDI)KeHIDI, ):(OJDKHa He TOJThKO y,n;ep)KHBaTh 

IDiaHeTbl H HX CnyTHHKH Ha op6HTaX, HO H C03,n;aBaTb HM ,!l;BH)KeHHe TIO op6HTaM, 

TaK KaK CHJia IIpHDI)KeHIDI C03,n;aeT ,!l;BH)KeHHe TOJThKO B HanpaBJieHHH CBoero 

,n;eiiCTBIDI, T.e. K QeHTpy IIpHTIDKeHIDI. 

IlpH Hccrre,n;oBaHHH KocMHqecKoro npocrpaHcTBa rerrHoccpephl c 

IIOMOlllblO «AMC» TaKrui: BTOprui: CHJia, HCXO):(Slllla.R OT CorrHQa 6nma BlillIBJieHa. 

3TOH CHJIOH HBJUieTCH ):(HHaMffqeCKOe ):(aBJieHHe COJIHeqHoii IIJ1a3Mhl, HCTeKaIOrn;eii 

H3 CoJIHQa, Ha BCe Terra COJIHeqHoii CHCTeMbl. 0,n;HaKO ,n;o CHX nop :na ,!l;BH)Kyrn;ruJ: 

CHJia HCTeKaIOrn;eii COJIHeqHOH IIJ1a3Mhl He norryqHJia a,n;eKBaTHOH OQeHKH 

60JibIIIHHCTBa acrpocpH3HKOB. 

KaK H3Becmo, BCH :meprHH CoJIHQa o6pa3yeTcH 3a cqer H.n;epHnIX 

peaKQHH, IIOCTOHHHO TeKyrn;HX B ero He,n;pax. Bcrre,n;cTBHe 3THX peamHii 

B03HHKaeT mrryqeHHe BCex BH,n;OB 3JieKrpOMarHHTHbIX BOJIH, a TaK)Ke o6pa3yeTCH 

COJIHeqHruJ: IIJ1a3Ma. Ilrra3Ma c orpOMHOH CHJIOH H CKOpOCTbIO (,n;o 1000 KMic H 

6orree) HCTopraeTCH CKB03b aTMoccpepy CorrHQa B Me)KIDiaHemoe npocrpaHCTBO H 

o6pa3yeT rerrHoccpepy CorrHQa. 3roT MOIIIHhlii IIOTOK corrHeqHoii IIJia3Mhl, 

HCTopraIOrn;eiicx H3 CorrHQa, B acrpocpH3HKe norryqHJI CKpOMHoe HaJBaHHe 

«COJIHeqHf>IH BeTep» (2,crp.49, 367, 636-637; 3, crp.90, 96). 

B 1 962 ro,n;y B pe3yJ1I>TaTe MHOroMecxqHhlH H3MepeHHii aMepHKaHCKoii 

AMC-MapHHep-2 6hlJI onpe,n;erreH cocmB H cKopocTI> HCTeKaIOrn;eii 

corrHeqHoii IIJia3MbI (coJIHeqfforo Berpa) B npe,n;errax op6HThl 3eMJIH. ll3 

3THX HCcrre,n;oBaHHii CTaJIO H3BeCTHO, qro OCHOBHOH COCTaBJIHIOI11eii COJIHeqHoii 

IIJ1a3Mbl (corrHeqHOfO Berpa) HBJUIIOTCH npOTOHhl H 3JieKrpOHbl. IlOMHMO HHX 

B He6oJibIIIHX KOJIHqecTBaX 6nmH o6Hap~eHbl arrncpa-qaCTHQbl, 

HOHhl KHcrropo,n;a, KpeMHIDI, cephl, )Kerre3a H ,n;pyrnx Be111ecTB, 



18 

npHcyrcrnyrorn;Hx B COJIHI(e (2, CTJl. 636). Tax B nepHo,n; «cnoKoiiHoro» CorrHI(a 

HaHMeHl>IIIasI IIJIOTHOCTh KOJIWieCTBa DpOTOHOB, nporreTaIOrn;HX CKB03b KIDK,n;l>IH 

KBa,n;paTHl>Iii caHTHMeTP IIJIOrn;a,n;H, nepneH,n;HKyIDipHoii rryqaM CorrHI(a, B paiioHe 

op6HThI 3eMJIH, 3a KIDK,n;yIO ceKytt!zy, COCTaBIDieT 2,4*108 
CM

2 le npH HX CKOpOCTH 

400 KMlc. Bo BpeMH corrHe'lHl>IX B03M)'II(eHHii IIJIOTHOCTL noroKa npoTOHOB 

B03pacrneT ,n;o 8*109 
cM

2 le H 6orree, a HX cKopocTL B npe,n;errax op6HTl>I 3eMJIH 

npeBOCXO,l(HT 1000 KM!c. (3, C'Ip. 96; 2, C'Ip. 636). Taxoii IIOTOK IIOCTOfilIHO 

HCTeKaIOrn;eii COJIHe'lHOH IIJia3MbI C03,l(aeT ,n;HHaMH'leCKOe ,n;aBJieHHe Ha Bee 

IIJiaHen,r H ,n;pyrne Terra corrHe'lHoii CHCTeMLI. CHJiy ,n;HHaMH'lecKoro ,n;aBrreHIDI 

COJIHe'lHOH IlJia3MbI HaM IIOCT011HHO ,n;eMOHC'fPHPyIOT KOMeTbI, JieT11rn;He OT 

COJIHI(a XBOCTaMH Bnepe,n;. 06 3TOM ern;e B cepe,n;HHe 19 BeKa IIHCaJI H3BecTHl>Iii 

pyccKHii aC'IpOHOM <l> .A.Epe,n;HXHH. ( 4, C'Ip. 71) 

HcTeKaIOrn;He IIOTOKH DpOTOHOB H 3JieK'IpOHOB COJIHe'lHOH IIJia3MbI 

o6rra,n;aIOT 3JieK'IpOMarHHTHbIMH 3ap1l,ll;aMH, BCJie,n;CTBHe qero OHM aKTHBHO 

B3aHMo,n;eiicTByIOT c CHJIOBLIMH JIHHH11MH ceKTopHLIX MarHHTHl>IX norreii CorrHI(a. 

IIpoTOHl>I H 3JieK'IpOHl>I IIJia3Ml>I KaK 6nr crrHna10Tc11-cMopIDKHBaIOTc11 c CHJIOBl>IMH 

JIHHH11MH ceKTOpHl>IX MarHHTHl>IX norreii CorrHI(a H HCTeKaIOT no HMM OT CorrHI(a B 

Me)l(IIJiaHeTHoe DpOC'IpaHCTBO rerrHoc<PepbI (2, C'Ip 636-637; 3, C'Ip. 96). 

COJIHI(e Bparn;aeTC11 BOKpyr CBOeii OCH BMeCTe c CHJIOBbIMH JIHHIDIMH 

CBOHX MarHHTHbIX norreii. CHJIOBl>Ie JIHHHH O,l(HHM KOHI(OM CB113aHl>I co CBOHM 

HCTO'IHHKOM Ha noBepXHOCTH CorrHI(a, no3TOMY ero Bparn;ettHe BJie'leT HX 3a 

co6oii H IIO,ll;KpyqHBaeT HX B apxHMe,n;oBy CIIHpaITb (2, C'Ip. 637. 3, C'Ip.96). 

Ilrra3Ma, CMOpOJI(eHHasI c CHJIOBbIMH JIHHIDIMH H HCTeKaIOrn;asI no HMM, YBJieKaeTC11 

HMM B ttanpaBrreHHH HX sparn;ettIDI, T.e. B cropotty Bparn;eHIDI CoJIHI(a. B 

pe3yJinTaTe COJIHe'lHasI IIJia3Ma O,l(HOBpeMeHHO nepeMern;aeTC11 B .n;Byx 

HanpaBJieHIDIX (cM. pHc.3): B pa,n;HaJibHOM (B,ll;OJib MarHHTHbIX CHJIOBbIX JIHHHH OT 
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CoJIH11a) H B KpyroBOM (BcJie)J;CTBHe Bpall(eHIDI Marnmm.rx CHJIOB1>1x JIHHHH 

BMecTe c CoJIHileM). 

CornacHo HamHM pacTieTaM, KpyroBoe rrepeMell(eHHe coJIHeTIHOH IIJI33MhI 

B paiiOHe op6HThI 3eMJIH B cpe)J;HeM cocTaBJUieT oKoJio 400 KM/c. CoJIH11e 

COBepmaeT O)J;HH IIOJilihlH o6opoT BOKpyr CBOeH OCH 3a 27 cyroK. MarHHTHhle 

CHJIOB1>1e JIHHHH ceKTOpHoro MarnHTHoro IIOIDI CoJIH11a, no op6me 3eMJIH, 3a ::no 

)l{e BpeWI 3aBepmaroT TaK)l{e O)J;HH noJIHI:.IH o6opoT, BMeCTe co CTeKaIOII(eH no 

HHM COJIHeTIHOH IIJI33MOH. IlpOTlDKeHHOCTb op6HThl 3eMJIH COCTaBJUieT OKOJIO 940 

MHJIJIHOHOB KHJIOMeTPOB, 27 cyroK np0)];0Jl)l{3lOTC»: 2232800 ceKyim, 

cJie)J;oBaTeJihHO, 9,4*108 KM /2,33*106 le = 400 KM/c. KpyroBa»: CKopoCTb 

nepeMell(eHIDI COJIHeTIHOH Illl33Mbl B paHOHe op6HThl 3eMJIH npaKTHTieCKH 

paBIDieTC»: paAHaJibHOH cKopocTH ABIDKeHn»: IIJI33Mhl OT CoJIH11a, 

3aqmKCHpOBaHHOH AMC «MapHHep-2». 

CoJIHeTIHa»: IIJI33Ma B cBoeM pa)J;HaJihHO-KpyroBoM )J;BH)l{eHHH 

HaTaJIKHBaeTC»: Ha IIJiaHeThI H )J;pyrHe TeJia COJIHeTIHOH CHCTeMbl H OK33bIBaeT Ha 

HHX AHHaMHTiecKoe )J;aBrreHne KaK B pa)J;HaJihHOM HaIIpaBJieHHH (OT CorrH11a, TaK H 

B KpyrOBOM BOKpyr COJIHIIa), B COOTBeTCTBHH c HanpaBJieHHeM CBOero )J;BH)l{eHH»: 

(cM.pnc.3). 

PaiJ;HaJihHoe )J;aBJieHHe coJIHeTIHoH IIJia3Mhl AeHcTByeT Ha IIJiaHeTh1 H 

Apyrne TeJia KaK OTTaJIKHB3lOII(a»: CHJia, rrpoTHBO)J;eHCTByIOII(a»: CHJie ero 

rrpmIDKeHn»:. A )J;aBJieHHe IIJI33MhI B KpyroBoM HanpaBrreHHH (B cTOpoHy 

Bpall(eHn»: CorrH11a) nepeMell(aeT nrraHeThI H Apyrne Terra no HX op6HTaM BOKpyr 

Hero. 

IloTOK COJIHeTIHOH nJI33Mbl ( COJIHeTIHOfO BeTPa) B npe)J;eJiax op6HThl 

3eMJIH ABIDKeTc»: co cKopocThIO 400 KM/c, a 3eMJI»: cMell(aeTC»: B TY )l{e cTOpoey 

no CBoeii op6nre co cpeAHeH cKopocThIO 29,86 KMic. BcJieACTBHe p33HOCTH 
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• 3eMJIA 

CW1oeb1e J1111H111111 MarHlllTHblX noneiii CanHqa COJIHL\e 

co CTeKaioweiii no HlllM COJIHf!llHoM RJla3MOM 

PHc.3. 
IlepeMem;euue COJIHe'IHOH nmllMLI B)];OJih ceKTOpHbIX MafHHTHhIX 

CHJIOBLIX JIHHHii, spam;arom;uxcH BMecTe c CoJiuu;eM. 

3eMJIH H3 HOJIOJKeHHH 31 nepeMem;aeTCH B HOJIOJKeuue 32 H TaK 

)];aJiee no op6HTe. 



21 

CKOpOCTeH IIOTOK COJIHe"IHOH IUI33Mbl, COCTOHIIJ;IIH II3 "!aCTIIll, o6JIMaIOIIJ;l:IX 

3JieKTPOMaJ'HHTHbIM 3apH,D;OM, HaTaJIKHBaeTCH, KaK Ha rrpeIIHTCTBIIe, Ha 

MarHHTHOe IIOJie 3eMJm II OTPIDKaeTCH OT Hero KaK OT 6poHeBoro ID;IITa, 

o6eperaiom;ero rrnamrry OT )l(eCTKoli rrpoToHHoli PMIIfilllIII. B pe3yni.TaTe 

HaTeKaHHH COJIHe"IHOH IIJI33Mbl Ha MaJ'HHTHble IIOJIH IDiaHeT II ee OTPIDKeHHH 01 

HIIX, BOKpyr 3THX MaJ'HHTHblX IIOJieH o6pa3)'IOTCH CBOeo6pa3Hble IIOJIOCTH, 

IIOJI)"'llIBIIIIIe Ha3BaHHe MaJ'HHTOc<i>epbI IIJiaHeT. <l>opMa II pa3Mepbl 

MaTHHTOc<l>epbI IUiaHeTbI orrpeAeJIHIOTCH paBeHCTBOM AaBJieHHH BH)'TPH 

MaTHHTHOTO IIOJIH IIJiaHeTbl II BHeIIIHHM AaBJieH:HeM COJIHe'IHOH IUI33Mbl Ha CTeHKll 

MaTHHTOc<i>ephl, T.e. Ha 3aMKH)'Thie CIIJIOBble JIHHIIII MaJ'HHTHOTO IIOJIH IUiaHeTbI co 

crnpoHbl ConHn;a (2, CTP.367). 

c IIpOTIIBOIIOJIO)l(HOH CTOpOHbl IUiaHeTbl OTHOCIITeJII.HO Conm1a, T.e. Ha ee 

HO"!HOH CTOpoHe, CHJIOBble JIIIHHII MaJ'HHTHOTO IIOJIH IUiaHeTbl (3aMaTHJflleHHble 

COJIHe"!HOH IUI33MOH) "!aCTH"!HO pa3pbIBaIOTCH II BblTHIBBaIOTCH B MHHHbIH XBOC1 

B CTOpOH)' ABII)l(eHHH IIJI33Mbl. 

CneAOBaTeJII.Ho, conHe"!HaH IDI33Ma He OKa3LIBaeT ~HaMH"lecKoro 

AaBJieHHH Ha HO"'IH)'IO CTopoHy IUiaHeTbI, a Hao6opoT, CBOIIM CKOpOCTHblM 

o6TeKaHIIeM IUiaHeTbl C03AaeT rrepeA Hett AO HeKOTOpoH: CTerreAII pa3pe)l(eH:Hoe 

IIpOCTPaHCTBO (cM.plic.4). 

Ilo TPeTLeM)' 3aKOH)' MexaHHKH: «JWHCTBIIIO BcerAa ecTh 

rrpoT1IBorrono)l(Hoe rrpoTHBOAelicTB1Ie». IIo:noMy IDia3Ma rrp1I CTOJIKHOBeHIIII c 

IDiaHeTOH: OTPIDKaeTCH B cTopoey Comru:a II, cMeIIIHBaHci. c BHOBL HaTeKaiom;eH: 

IDia3Moli, 06p33yeT yAapH)'IO 6eccTOJIKHOB1ITeJII.H)'IO BOJIHy. IlnatteTa, B cBoIO 

oqepeAL, OTPIDKaeTCH-CABHraeTCH B rrpoTHBorroJio)l(HyIO crnpoey, T.e. B 

IIpOCTPaHCTBO, pa3pe)l(eHHOe CKOpOCTHbIM 06TeKaH1IeM COJIHeqHoH IUI33Mbl II He 

OKa3bIBaIOIIJ;HM AaBJieHIIH Ha IUiaHery. 
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TrucHM o6pa3oM, noKa3hIBaeTc»: H .l(OKa3hIBaeTc», 'ITO .l(HHaMHqecKoe 

,L(aBJieHHe HCTeKaiome:H COJIHeqHOH IDI33Mbl Ha Tena COJIHeqHOH CHCTeMbI ecn, 

OCHOBHM CHJia, ,[(BIDK)'lll,M HX no op6HTaM. A CHJia IIpHTH)l(eHH»:, KOTOpa»:, no 

orrpe,L(eJieHHIO lliIOTOHa, HBMeTCH OCHOBHOH CHJIOH, ,L(BIDK)'lll,eH IIJiaHeThI no HX 

op6HTaM, Bcero JIHillb TOJibKO y.l(ep)l(HBaeT HX Ha orrpe,L(eJieHHOM pacCTOHHHH 01 

11eHTpa IIpHTH)l(eHH»:, OT CMemeHHH ,L(aBJieHHeM HCTeKarome:H COJIHeqttOH IIJia3Mbl 

B HanpaBJieHHH pa.l(HaJibHOro ,L(BIDKeHH»:. 

IIo~epKHeM eme pa.3, qro npH orcyrctBHH CHJibI ,!l;HHaMHqecKoro 

,[(aBJieHH»: HCTeKarome:H COJIHeqHOH nJia3MbI, B pa,!l;HaJibHO-KpyTOBOM HarrpaBJieHHJI 

OTHOCHTeJibHO CoJIHI\a, Bee TeJia COJIHeqHOH CHCTeMbI no,[( BJIH»:HHeM TOJibKO 

0,L(HOH CHJihl npHTH)l(eHIDI 6y,L(yt 6ecnpeIIITTCTBeHHO CMemaTbCJI B cropoHy 11empa 

IIpHTB)l(eHH»: ConH11a, r.e. na,!l;aTh Ha Hero. 

2. lfaMeHeHH»: BO B3aHMO,!leHCTBHH COJIHeqtthlX CHJI IIpHTJl)l(eHH»: H OTTaJIKHBaHH»: 

c paccro»:HHeM OT Comma 

B peJyJihTare HCTOp)l(eHHH coJIHeqttoif IIJia3MhI c orpoMHOH cHJioii 1:1 

cKopocTuIO H3 CoJIH11a teKym,HMH ll.[(epHbIMH rrpo11eccaMH B ero He.l(pax, rrpH 

rrpH6JIIDKeHHH K HeMy OTTaJIKHBaIOJ.nM CHJia HCTeKarome:H H3 Hero COJIHeqttOH 

IIJia3MbI YBeJIHqHBaeTcB JHaqffTeJibHO 6brcrpee, qeM pacreT cHJia npHtJl)l(eHH»: K 

ero 11empy. Il03TOMY aKKpel\H»:, (r.e. na,[(eHHe KaI<HX-JIH6o TeJI Ha noBepXHOCTh 

CoJIH11a) CTaHOBHTC» HeBo3MO)l(HOH. II, Hao6opOT, c YBeJIHqeHHeM paccromH»: OT 

COJI!IIIa OTTaJIKHBaIOma»: CHJia ero HCTeKarome:H COJIHeqHOH nJia3MbI y6hlBaer 

3HaqffTeJibHO 6bicrpee CHJibI IIpHTH)l(eHH»: ( 0 npffqHHax 3TOro 6y.[(eT CKa3aHO 

HIDKe). Cne,L(oBateJihHO, Ha 6oJ!bIIIOM paccromHH OT ConH11a (Ho B rrpe,!l;enax ero 

reJIHoctl>epbr) ero CHJia npHTJl)l(eHH»: 3HaqHTeJibHO rrpeBOCXO,L(HT OTTaJIKHBaIOJ.nYIO 
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CHJIY HCTeKruoru;e.H COJrneqHoH IIJia3MbI. IIo:nOMY TeJia COJIHeqHoH CHCTeMhl, 

HaxOMru;HeCH B 30He ero reJIHoc<t>ephl, He MOfYT HH IlOKHHyrb ee, HH yrraCTb Ha 

CoJIHIJ,e (qro H ,n:eMOHCTPHpYJOT KOMeThl). 

IloTOK HCTeKruoru;e.H H3 CoJIHIJ,a IIJia3MbI pacceHBaeTcH qepe3 mapoayro 

rroaepXHOCTb Me)l(llJ[aHernoro rrpocrpaHcTBa, yaeJiffqHBmoru;yrocH rrpH y,n:aneHHH 

OT CoJIHIJ,a rrporropll,HOHaJibHO KBa,n:pary paccTOHHH.ff. Ilo3TOMY ,n:HHaMHqecKoe 

,n:aBJieHHe IT OTO Ka IIJia3Mbl ( OTTaJIKHBaIOI.Il;a.ff CHJia) Ha TeJia COJIHeqHOH CHCTeMhl 

YMeHbmaeTcH o6parno rrporropll,HOHaJibHO Kaa,n:pary paccTOHHH.ff .n:o CoJIHIJ,a, 

aHaJIOfffqliO }'MeHbIIIeHHIO CHJibl I1pHTIDKeHH.ff ( o6parno rrporropll,HOHaJibHO 

KBa,n:pary paCCTO.HHH.H). 

c .n:pyro.H CTOpOHhl, COJIHeqHa.ff I1Jla3Ma COCTOHT H3 rrpoTOHOB, 3JieKrpOHOB 

H ,n:pyrnx qacTHIJ,, o6Jia,n:aIOill,HX Macco.H rroKoH, KoTOpb1e y,n:aJIAAcb OT CoJIHIJ,a 

rrpeo,n:oJieBaIOT ero CHJIY rrpHTH)KeHHH. BcJie,n:cTBHe 3TOro HX cKopoCTh 

YMeHbrnaeTCH a 3aBHCHMOCTH OT rrpo.H,n:eHHoro pacCTOHHH.ff OT CoJIHIJ,a. B 

pe3yJihTaTe CHH)KeHH.ff CKOpOCTH ,n:BH)KeHH.ff qacTHll, COJIHeqHoH IIJia3MbI, 

CHH)KaeTCH H ,n:HHaMHqecKoe ,n:aBJieHHe (orraJIKHBaIOru;aH CHJia), ,n:orrOJIHHTeJibHO K 

CHH)KeHHIO ,n:aBJieHH.ff BCJie,n:CTBHe }'MeHbrneHH.ff IlJIOTHOCTH IlOTOKa COJIHeqHOH 

IIJia3MbI. TaKHM o6pa30M, c y,n:aneHHeM OT CoJIHIJ,a ,n:aaJieHHe rromKa coJIHeqttoif 

ITJia3MbI Ha ITJiaHeThl H .n:pyrne TeJia (orraJIKHBruoru;as: CHJia IIJia3Mb1) }'MeHhmaeTcH 

BCJie,n:CTBHe 1) CHH)KeHH.ff IlJIOTHOCTH IT OTO Ka ( rrporropll,HOHaJibHO KBa,n:pary 

paccTO.HHHH), T.e. rrporropIJ,HOHaJibHO YMeHbIIIeHHIO CHJibI rrpHTH)KeHHH, H 2) 

YMeHhmeHH.H ,n:aBJieHHH rroToKa H3-3a YMeHhrneHH.H cKopocTH ,n:BH)KeHH.H qacTHIJ, 

IIJia3MbI. Ilo3TOMY ,n:aBJieHHe COJIHeqHOH IIJia3Mbl (ee OTTaJIKHBaIOlll,aH CHJia) Ha 

ITJiaHeThI H .n:pyrne TeJia c y,n:aneHHeM OT CoJIHIJ,a }'MeHhIIIaeTcH 3HaqHTeJTuHO 

6b1crpee, qeM yMeHbrnaeTcH CHJia rrpHTH)KeHH.H K CoJIHey. 

HarrpoTHB, rrpH rrpH6JIH)KeHHH K CoJIHey ,n:aBJieHHe coJIHeqHoif ITJia3MbI 



25 

( orra.rrKHBarorn:rui: cmia) pacTeT 6McTPee, qeM cmia rrpmIDKemrn K CoJIHIIY. 

KoMeTbl He na;::i;aIOT Ha ConH11e, T.K. orranKHBa10rn:rui: cHJia HcTeKarorn:eii IIJia3Mhl 

oTKJIOIDieT HX ;::t;BIDKeHHe B cTOpoHy Bparn:emrn TIJia3Mhl (BMecTe c CoJIHlleM). 

KoMeTbI, o6ornYB ConH11e, oT6pacnIBaIOTC»: Ha oKpaHHI>I ero renHocpepnI rro;::i; 

;::i;eiiCTBHeM ;::t;aBJiemrn HCTeKaIOrn;eii IIJia3Mbl H )J;OTIOJIHHTeJihHOfO peaKIBBHOfO 

;::i;aBJieHHH HCTeKaIOrn;HX ra3oB c Hx rroBepXHocTeii B cTOpoey ConH11a. 

y TIJiaHeT H HX CrryTHHKOB HCTeKaIOrn:rui: IIJia3Ma OTCYTCTByeT, II03TOMY 

OHH He o6Jia;::t;aIOT OTiaJIKHBaIOrn:eii CHJIOH. IIpoJieTaIOllllie KOMeThI )J;OBOJibHO 

qacTO rrorra;::i;aroT B 30HY rrpHTIDKeHHH Toii HJIH HHOH rrnaHeThI. EcnH HMrryJibc Tena 

KOMeThI OKroKeTC»: MeHbIIIe CHJibl rrpHTIDKemrn K IIJiaHeTe B MeCTe ee IIpOJieTa 

OTHOCHTeJihHO IIJiaHeTbl, TO OHa yrra;::t;eT Ha Hee. TaK H CJiyqHJIOCb B KOHI1e 

rrpoIIIJioro BeKa, Kor;::i;a KOMeTa, JieTeBIIIruI K CoJIHIIY, rrorrana B 30HY IIpHTIDKeHHH 

IOIIHTepa, pacrranach Ha qacm, KOTOpn1e yrraJIH Ha IOrrmep. 

CHna rrpHTIDKemrn IIJiaHeT H ;::i;pyrnx Ten K ConHey 3aBHCHT OT RX MaCChI 

H paccTo»:HHH ;::i;o ero 11eHTPa. CHJia ;::t;HHaMH:qecKoro ;::i;aBJieHH»: conHeqHoii TIJia3Mhl 

(orraJIKHBaIOrn:rui: cHJia ConH11a), ;::i;eiicTByIOrn:rui: Ha TIH rrnaHeTbI H ;::i;pyrne Tena, 

TaIOKe 3aBHCHT OT RX paccTOmHH ;::i;o ConH11a H OT IIJiorn;a;::i;H rroBepxHocm KroK;::t;oii 

H3 HHX, BOCIIpHHHMaIOrn:eii ;::t;HHaMH:qeCKOe ;::t;aBJieHHe COJIHeqHOH IIJia3Mbl. IlpH 

HaJ!H:qHH y TeJia MaIBHTHOfO IIOJI»: IIOBepXHOCThIO, IIO;::t;Bepra10rn:eiic»: 

;::t;HHaMH:qeCKOMY ;::t;aBJieHHIO COJIHeqHOH IIJia3Mbl, »:BJI»:eTC»: qaCTb MafHHToccpepbI, 

o6parn:eHHrui: K CoJIHey, a rrpH OTCyTCTBHH MarHmoccpepn1, HO HaJIH:qHH 

aTMoccpepn1 - qacn HOHoccpepn1, o6parn:eHHrui: K CoJIHey. 

Bcne;::i;cTBHe pa3JIHqHH Mace H o6neMoB Ten conHeqHoii CHCTeMhI, a TaIOKe 

BCJie;::t;CTBHe pa3HOH 3aBHCHMOCIB OT paCCTO»:mrn CHJI npHTIDKemrn H 

OTiaJIKHBaHHH, ;::i;eiiCTBHe 3THX CHJI B pa;::t;HaJibHOM HarrpaBJieHHH Ha KroK;::t;Oe TeJIO 

ypaBHOBeIIIHBaeTC»:. Ho, rrocKOJihKY conHeqHrui: IIJia3Ma ;::t;BH)l(eTc»: OT ConH11a B 
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pa,!1)13.JThHO-KpyrOBOM HanpaimeHHH, CHJia p;aimeHIDI IlJla3Mhl B KpyrOBOM 

HanpaBrreHHH Ha ypaBHOBerneHHhle TIJiaHeThl 6ecnpeIDITCTBeHHO nepeMemaeT no 

HXOp6HTaM. 

3. Cima, Bpama.EO@UI TIJiaHeTbl BOKpyr HX co6cTBeHHOH OCH 

IIcTeKa10mM corrHeqHfill TIJia3Ma no no,D;KpyqeHHhIM B apxHMep;oBy 

cnHparrn CHJIOBbIM JIHHIDIM ceKTOpHhIX MarHHTHhIX norre0: Comm:a 

(pacnoJIO)l(eHHbIX B palioHe ero 3KBaTOpa) OKa3hIBaeT pa,D;HaJibHOe ,ll;HHaMttqeCKOe 

,D;aBJieHHe Ha IlJlaHeTbl ITO)]; HeKOTOpbIM yrrroM K JIHHHH, coep;HIDIIOme0: 11eHTphl 

coJIHIIa H TIJiaHeThI ( T.e. K rryqaM CoJIH11a). BeJittqHHa yrrra p;aBJieHIDI TIJia3MbI Ha 

TIJiaHery 3aBHCHT OT ee paccTOHHIDI p;o CorrH11a: qeM 6orr1>me paccTOHHHe, TeM 

6oJibme HanpaimeHHe IlO,D;Kp)"leHHOH MarHHTHOH CHJIOBOH JIHHHH OTKJIOHHeTCH 

OT pa,D;HaJibHOro (CM. pHc.3 ). A TaK KaK COJIHeqHfill ITJia3Ma, HCTeKaIOID;fill OT 

CoJIHIIa no apxHMep;oBo0: cnttparrH, HMeeT eme H KpyroBoe nepeMemeHHe npH 

CKOpOCTH TaK)l(e 400 KM/c, COBila,D;aIOm;ee c HanpaBJieHHeM ,D;BH)l(eHIDI TIJiaHeThl no 

op6HTe npH ee CKOpOCTH 29,86 KM/c, TO OCHOBHOe ,ll;HHaMHqecKoe p;aBJieHHe 

IIJia3MbI IIpHXO,ll;HTCH Ha 3a,D;HIOIO qaCTb rnapOBOH IlOBepXHOCTH reoManmrnoro 

ITOM TIJiaHeThI OTHOCHTeJibHO HanpaBJieHHH ee ,ll;BH)l(eHIDI. TaKHM HepaBHOMepHO 

pacnpep;eJieHHhIM pa,D;HaJibHO-KpyrOBbIM ,ll;aBJieHHeM COJIHeqHfill IlJia3Ma 

3aKp)"IHBaeT ITJiaHeThI BOKpyr HX co6CTBCHHhIX oce0: c 3anap;a Ha BOCTOK (pHC. 3). 

06 )TOM CBH,D;eTeJibCTByIOT aCTPOHOMHqecKHe Ha6JIIO,D;eHIDI. 

IIcKJI10qeHHeM HBMeTCH nnam~Ta BeHepa. II3Becrno, qTO oHa oqeHD 

Me,D;JieHHO (1.6 o6opoTa B rop;) BpamaeTCH BOKpyr CBOeH OCH B HanpaimeHHH, 

npoTHBonoJio)l(HOM BpameHHIO ocTaJihHhIX ITJiaHeT. IIpep;noJio)l(HTeJ!bHo, 3To 

IIpOH30IIIJIO B pe3yJibTaTe CTOJIKHOBeHIDI ITJiaHeThI c 60JibIIIHM acTepOH,D;OM HJIH 

KOMeTOH. 0r yp;apa ee BepTHKaJibHfill OCb Bpam;eHIDI pa3BepHyJiaCb, T.e. 
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onpmcmiynacb Ha 180°; Bepx H HH3, ceBep H IOr noMeIDI.JIHCb MeCTaMH, a ee 

Bpam:eHHe CTaJIO IIpOTHBOnonO)l(HbIM: c BOCTOKa Ha 3ana,n,. Ha Harn B3fIDI)J;, 

,!l;HHaMHqecKoe pa,!l;HaJibHO-KpYfOBOe ,!l;aBneHHe COJIHeqffOH IIJia3Mhl Ha aTMocqiepy 

BeHepbI nocTeneHHO BOCCTaHOBHT ee Bpam:eHHe c 3ana,n,a Ha BOCTOK, KaK H y 

.z:i;pyrnx IIJiaHeT. JTO 6y.z:i;eT CJie,,!l;CTBHeM nocTOHHHOfO .z:i;aBJieHIDI Ha aTMocfi>epy 

BeHephl coJIHeqffoii IIJiaJMbI, )J,B~eiic.H B pa,n,HaJibHO-KpyroBoM HanpaBneHHH 

B cropoHy Bpam:eHH.H CoJIH11a. IlpH CHHXpOHH3aIIHH Bpam:eHH.H TBep.z:i;oro Tena 

IIJiaHeTbl H ee aTMoc<t>epbI y Hee BOCCTaHOBHTC.S:I MarHHTHOe none. 

4. Bpam:eHHe JlyttLI H .z:i;pyrHx cnyrnHKOB BoKpyr Conm:1a 

,l(nK peanbHOfO nOHHMaHIDI IIpJIIIHH .IJ;BH)l(eHH.S:I JiyttbI OTHOCHTenbHO 

3eMJIH H HX COBMeCTHOfO .IJ;BH)l(eHH.S:I BOKpyr Conffila, 3TO ,Il;BH)l(eHHe Heo6XO,!l;HMO 

mo6pa3HTb KHHeMaTJIIIeCKOii cxeMOii 3a nepHOJJ; JIYHHOfO CHHOJJ;JIIIeCKOro Mec~n1a, 

a ;:i;anee nepHOJJ;MHOCTh H3MeH.S:IIOID:efOC.S:I .IJ;BH)l(eHH.S:I noBTOp.S:leTC.S:I. 

IlpHH.S:ITO cqHTaTh, ~o Jlytta 3a JiyttHhlii (cHHO,IJ;JIIIeCKHii) MeC.S:lll, T.e. 3a 

29,53 conHeqHblX CYTOK COBepmaeT OJJ;HH nonHbIH o6opoT BOKpyr 3eMJIH 

ornocHTenhHO nyqeii ConH11a (6. CTP. 447). 3a o;:i;HH conHeqHb1e CYTKH 

CHHOJJ;JIIIeCKOfO MeC.S:llla Jlytta OTHOCHTenbHO MepH,IJ;HaHOB 3eMJIH H Ha6JIIO.z:i;aTeJieii 

Ha Heii (Hae c BaMH) CMem:aeTC.S:I Ha yron 12°11,5' (360"/29,53). Ka)l(JJ;hlii 

CHHOJJ;JIIIeCKHH MeC.S:lll ;:i;enHTC.S:I Ha 4 JIYHHbIX nepHo;:i;a Me)l(JJ;y onpe;:i;eneHHblMH 

cpa3aMH Jlytthl: HOBOnyttHe, nepBa.H qeTBepTh, noJIHonyttHe, nocne;:i;H.S:l.S:I qeTBepTh, 

;:i;anee CHOBa HOBOJiyttHe H T.JJ;. Ilpo;:J;OJI)l(HTeJibHOCTh KIDK)IOfO nepHo;:i;a B cpe;:i;HeM 

7,38 COJIHeqffhlX CYTOK (29,53/4). 

3eMJI.SI 3a CHHOAJIIIeCKHll MeC.S:lll CMem:aeTC.S:I no CBOeii op6me 

ornocHTeJibHO CoJIH11a Ha yron 29,1°. A 3a OJJ;HH CYTKH Ha yron 0,99°. B 
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JIHHeHHOM mMepeHHH 3a cynrn 3eMIDI no op6me CMem;aeTC11 Ha 2 580 000 KM 

IIpH cpe):(HeH CKOpOCTH ee ,ll,BH)l{eHH1129,86 KM/c. 

Ha ocHOBaHHH Bi>IIIIe rrpHBe,n;eHHhlX ,n;aHHhIX CTPOHTC11 KHHeMaTHqecKM 

cxeMa coBMecTHoro )J;BH)l{eHH11 JlyHhr c 3eMJieH BOKpyr Conmi:a 3a BpeM11 

CHHO)J;HqeCKoro MeC»IJ;a (pHc.la H 1 6). B cxeMe OTPa)l{aeTc11 cMem;eHHe JI)'Hhl 

OTHOCHTeJihHO 3eMJrn, a 3eMJIH OTHOCHTeJibHO CoJIHIJ;a 3a Ka)l{)J;hie 24 qaca, T.e. 

31'0 nocyTOqHM cxeMa HX COBMeCTHOfO ,ll,BH)l{eHH1! OTHOCHTeJihHO Conmi:a H ,!q)yr 

.n;pyra. Paccro11HH11, rrpeo.n;oneBaeMhI 3eMnei1 H Jlyttoli BOKpyr Conmi:a 3a o.n;HH 

cynm, a TeM 6onee 3a CHHo,n;HqecKHH MeC11IJ; oqeHb 6oni>nme, no3TOMY cxeMa HX 

COBMeCTHOfO )J;BH)l{eHH1!, )J;a)l{e He rrpH,n;ep)l{HBMCb Macnna6a, nonyqaeTC11 

)J;OBOJibHO npOT11)1{eHHOH. Ilo3TOM)' )J;JI1I HarJI11)J;HOCTH nocyTOqHM cxeMa 

COBMeCTHOro )J;BH)l{eHH1! mo6pa)l{aeTC11 p836HTOH no JiyttHbIM nepHo,n;aM (CM. 

pHc.la H 16). qHraTeJib MO)l{eT HX p83pe3aTb no nepno,n;aM, COCThIKOBaTh H 

nonyqnTh TaKHM o6p83oM nonHoe cxeMaTHqecKoe mo6pa)l{eHHe nocyTOqffOfO 

,ll,BH)l{eHH11 Jlytthl OTHOCHTeJibHO 3eMJIH, )J;BH)l{yIIJ;eHC11 BOKpyr COJIHIJ;a, B TeqeHHe 

CHHO)J;HqeCKOfO Mec11IJ;a. 

Ha OCHOBe nocyTOqHOH cxeMbI COBMeCTHOro )J;BH)l{eHH11 Jlytthl H 3eMJIH 

C03):(aeTc11 C)l{aTM cxeMa HX ):(BH)l{eHH11, OTPax<arom;a11 H3MeHeHHe noJIO)KeHH11 

Jlytthl OTHOCHTeJibHO 3eMJIH, a 3eMJIH OTHOCBTeJibHO CoJIHIJ;a 3a Ka>K.n;bIH JI)'HHbIM 

nepHO)J; (7,38 Cj'TOK) B TeqeHHe ,ll,Byx CHHO,n;HqecKHX MeC11IJ;eB (pHc.2). Ha TaKOH 

cxeMe 6onee qeTKO rrpOCMaTPHBaeTC11 nepHO)J;HqffOCTb H3MeHeHH11 CKOpOCTH 

,ll,BH)KeHH11 Jlytti>r OTHOCHTeJii>HO 3eMJIH H ConHIJ;a. 

CxeM1>1 coBMecTHoro )J;BH)l{eHH11 noK83hlBaroT, qTO Jlytta B CBOeM 

)J;BH)l{eHHH He COBeprnaeT IlOJIHbIX o6opoTOB BOKpyr ,ll,BH)l{yIIJ;eHC11 3eMJIH, a 

Bcer.n;a ):(BH)l{eTC11 c HeH B o.n;noM HanpaBJieHHH, T.e. BOKpyr CoJIHQa. ~H)l{eHHe 

Jlytthl BOKpyr ConHQa rrpoHCXO.n;HT B none IIpHT1[)KeHH11 3eMJIH. CHJia 3eMHoro 
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IIpHTjj)J{eHIDI nOCTO.SIHHO B0'.3,LleikTByeT Ha JlYHY H HCKpllBIDieT (B03Myrrt;aeT) ee 

,IlBIDKeHHe no op6HTe BOKpyr Comu.ia Ha yron ±90° (pnc.2). II3 cxeMLI 

COBMeCTHOfO )J;BIDKeHIDI BH)J;HM, 'ITO )J;BIDKeHHe JlJHbl npoHCXO)J;HT He BOKpyr 

3eMJIH, a BoKpyr Conm.ia, coBMecTHo c 3eMJieii. 0p6HTa )J;BIDKeHH.SI JlYHI>I 

HBIDieTCH CHttyCOH)J;OITOA06HOH, a He 3aMKttyTOH B Kpyr no OTHOIIIeHmo K JIHHHH 

op6HThl 3eMJIH. JlHHIDI op6HThl 3eMJIH )J;IDI 3TOH CHttyCOH)J;OIIO)J;06Hoil: KpHBOH 

.SIBIDieTC.SI QeHTpaJibHOH OCbIO, B)J;OJib KOTOpoii 3eMIDI COBMeCTHO c JlYHOH 

ABmKeTc.SI BOKpyr ConHQa TOJihKO B cpeAHeM c paBHbIMH cKopoCT.SIMH. 

Cne)J;OBaTeJTuHO, )J;BIDKeHne JlYHhl ocym;ecTBIDieTCH He cMJioii rrpHTjj)J{eHH.SJ 3eMJIH, 

a TOH )Ke )J;BH)l(yrrt;eii CHJIOH, HCXO)J;I!II.\eH OT COJIHQa, KOTOpoii ABIDKeTCH 3eMIDI H 

Bee ,ll;pyrHe IIJiaHeTuI COBMeCTHO co CBOHMH CnyTHHKaMH BOKpyr ConHQa, T.e. 

CHJIOH )J;HHaMH'IeCKOfO AaBJieHIDI HCTeKaIOII.\eH COJIIIe'IHOH nJia3Mhl. 

~anee, cornaCHO cxeMe (pnc.2), BH)J;HM, 'ITO JlYHa OT c1j>0pMHpOBaBIIIeHCH 

nepBoil: 'IeTBeP™ JIYHHoro nepno)J;a H AO Ha'Iana nocneAHeil: 'IeTBepTH JIYHHOro 

nepnoAa, T.e. BO BpeM.SI noJIHOJIYHIDI (BKJIIO'IaIOII.\ero B ce6H BTopyio H TPeThIO 

'IeTBepTH JIYHHhlX nepHOAOB, T.e. 3a 14,76 CYTOK) rrpeo,ll;oJieBaeT paccroHHne 

B)J;OJih op6HThI 3eMJIH Ha ,IlBa pa)J;Hyca CBoeil: op6HThI 6onr,me, 'IeM 3eMJIH 3a TO)l(e 

BpeM.SI. 3a nocneAyioll.\HH nepHOA (14,76 CYTOK), T.e. OT Ha'Iana IIOCJie)J;HeH 

'IeTBepTH H AO cqiopMHpoBaBIIIeHCH nepBOH 'IeTBePTH JIYHHOfO nepHO)J;a JlYHa 

npeo,ll;oJieBaeT paccTOHHHe B)J;OJib op6HTuI 3eMJIH Ha ,IlBa paAnyca cBoeii 

op6HThI (768800 KM) MeHI>IIIe, 'IeM 3eMIDI 3a TO)l(e BpeM.SI. TaKHM o6pa3oM, 

IIOCJieAHIOIO JI nepByio 'IeTBepTh JIYHHOfO MeCHQa, 3aKJIIO'IaIOII.\He B ce6e MOMeHT 

HOBOJIYHIDI, JlYHa ,IlBH)l(eTCH B)J;OJib 3eMHOH op6HThl MeAJieHHee, 'IeM 3eMIDI no 

CBOeH op6HTe, TOfAa KaK BTopyio H TPeTbIO 'IeTBepTb JIYHHOfO MeCHQa, 

3aKJIIO'IaIOII.\He B ce6e MOMeHT nOJIHOJIJHIDI, JlYHa )J;BIDKeTCH B)J;OJib 3eMHOH 

op611Tu1 6hlcTPee, 'IeM 3eMJIH no Heii. TaKaH ttepaBHOMepHOCTh )J;BIDKeHH.SI JlYHI>I 
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OTHOCHTeJihHO 3eMJIH H Corr~a MO)l(eT 6h!Th o6ycrrOBJieHa TOJlhKO H3MeHeHHeM 

CHJI, BJIIDIIOII(HX Ha :no )lBH)l(eHHe. 

PacqeT cKopocrn JI,BIDKeHIDI JlyHhI no ee op6HTe ( cornacHo nocyTOqHo:H 

cxeMe) IIOKa3hIBaeT, 'ITO B rrepHO)l OT HOBOJIYHIDI .n:o IIOJIHOJiyttIDI CKopocn 

)lBIDKeHIDI Jlytthl B.n;orrh op6HThI 3eMJIH HapacrneT c 28,92 KMlc .n:o 30,8 KM!c, a no 

cHHycoH)lono.n:o6Holi TPaeKTopHH or 29,87 KMic .n:o 31,75 KMlc. B nepHo)l 01 

noJIHOJIYHIDI .n:o HOBOJIYHIDI CKOpOCTh )lBIDKeHIDI Jlytthl YMeHhillaeTCH: B)lOJill 

op6HThI 3eMJIH c 30,8 KM!c .n:o 28,92 KMic, a no CHttycoH.n;ono.n:o6Holi TPaeKTopHE 

OT 29,87 KMlc .n:o 31,75 KM!c. 

Ifa aHarrH3a cKopocrn .n;BIDKeHIDI BH.1J:HO, 'ITO ycKopeHHe )lBH)l(eHIDI Jlyttn1 

npOHCXO)lHT B rrepno.n:, Kor.n:a OHa )lBH)l(eTCH BCJie.n; 3a 3eMJieH no HanpaBJieHHIO HX 

)lBH)l(eHIDI (OT HOBOJiyttHH .n:o norrHOJiyttHH, pHc.2). B 3TOT rrepHo.n: HanpaBrreHHe 

.n:eiiCTBIDI CHJihI 3eMHOro npHrn)l(eHIUI H HarrpaBJieHHe Cll.JlhI )lHHaMH11eCKOfO 

.n:aBJieHIDI HCTeKaIOII(eii COJIHe'IHOH nrra3MhI IIO'ITH COBIIa)laIOT, T.e. crraraIOTCH B 

CBOeM .n:eHCTBHH Ha Jlytty. 3aMe)llleHHe )lBH)l(eHHH JlytthI IIpOHCXO)lHT B nepHO)l, 

Kor.n:a OHa )lBH)l(eTCH BIIepe,n;H 3eMJIH ITO HanpaBJieHHIO HX ,ll;BH)l(eHHH, T.e. B 

rrepHO)lhI OT rrorrHorryttHH .n:o HOBOJiyttIDI (pHc.2). B 3TOT rrepHo,n: HanpaBrreHHe 

.n:eHCTBIDI CHJihI 3eMHOI'O IIpHrn)l(eHIDI npOTHBO)leHcTByeT CHJie )lHHaMH'leCKOfO 

.n:aBJieHIDI HCTeKaIOII(eH COJIHe'IHOH IIJia3MhI, T.K. OHM IIO'ITH rrpoTHBOIIOJIO)l{HhI, 

nonoMy CKOpOCTh ,ll;BH)l(eHIDI Jlytta 3aMe,n:IDieTCH. 

Bcrre.n;cTBHe rrepeMeHHoii cKopocTH H HCKpHBJieHHOH op6HThI JlytthI ee 

)lBH)l(eHHe OTHOCHTeJihHO 3eMJIH B Te'leHHe JiyttHoro CHHO)lH'leCKOro MeCHQa 

BoKpyr Corrm~a npoHcxo.n:nT noo11epe.n:Ho co Bcex 11eTuipex cTopoH 3eMJIH, 

(cM.CXeMy), r.e. crreBa, C3a.n;H, cnpaBa, cnepe.n:H B COOTBeTCTBHe c nopH):(KOM 

CMeHhl lPa3 JlytthI. TaK B HOBOJiyttHe Jlytta HaXO,[(HTCH c rreBOH CTOpOHhI 3eMJIH no 

HanpaBJieHHIO HX )lBH)l(eHHH (pHc.2). 
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B cl>a3e rrepBoii qernepTH JlYffa c3a,l{H 3eMJm. B $a3e IIOJIHO.JIYHIDI oHa c rrpaBoii 

cropoHhl OT 3eMJIH. B <}>a3e nocJie,!1,Heli qeTBepTH oHa j')Ke Brrepe,!1,H 3eMJm. ~a.rree 

CHOBa HOBOJIYffHe H JlYHa CHOBa ,!1,BIDKeTCH c rreBOH CTOpOHhl OTHOCHTeJibHO 

3eMJIH. lI 3TO IlOBTOpHeTCH KIDK,!l;blH 

ITYJIHhIH Mecxn. B pe3yJibTaTe y Ha6rr10,!1,aTerreii (Hae c BaMH) c03,!1,aeTcx 

BIIelJ:aTJieHHe, qTO JlYHa Bpam;aercx BOKpyr 3eMJIH no 3aMKHYfOMy Kpyry c 

rrepH0,!1,0M B 0,!1,HH .JIYHHhlH MeCHI(. 0,!J;HaKO 3TO He COOTBeTCTByeT 

,!1,eHCTBHTeJibHOCTH (CM. pHc.2) ' rrpocTO 3eMJIH CHJIOH CBOero IIpHTH)KeHHH 

B03Myll(aeT ,!1,BIDKeHHe JiyHhI, T.e. HCKpHBJIHeT ee op6my Ha ±90° OTHOCHTe.JThHO 

cBoeii op6HTbI. A TaIOKe y,!1,ep)KHBaeT ee B cBoeM rrorre IIpllTX)KeHIDI npH HX 

coBMeCTHOM ,!1,BH)KeHHH BOKpyr ConHQa. 

M3 KHHeMaTH'IecKoii cxeMbI ,!l;BIDKeHHH ITYJibI coBMecTHo c 3eMJieii BOKpyr 

CoJIHQa (p11c.l,2) BH,!l;HO, 'ITO rroJIHbIX o6opoTOB no Kpyry oTHocHTeJibHO 3Be3,!1, H 

3eMJIH JlYHa He coBeprnaeT, cne,!1,oBaTenbHO, H nepH0,!1,a CH,!1,ep11qecKoro Mecan;a He 

Ha6JII0,!1,aeTCB. 

OcHOBHaB npH'IHHa HepaaeHCTBa B ,!1,BmKeHHH JlYffhl OTHocmellbHO 

3eMJIH 3aKJIIOlJ:aeTCH B H3MeHSieMOCTH IlOJIO)KeHHH JlYffbI IIpH ee ,!J;BH)KeHHH 

OTHOCHTeJibHO CHJihl 3eMHOfO IIpHTX)KeHHSI. IlocKOJibKY B 3aBHCHMOCTH OT MeCTa 

HaxO)l(,ll,eHHSI JlYffbl OTHOCHTeJibHO 3eMJIH H HanpaBJieHIDI HX ,!1,BIDKeHIDI CHJia 

3eMHOfO IIpHTB)KeHHH TO ycKopBeT ,!1,BH)KeHHe JlYffbI, TO 3aMe,!1,JISieT ero ( CM.plic.2). 

Bee CrryTHHKH TIJiaHeT coJIHe'IHoii cncTeMhI ,!J;B~CH BOKpyr Comru,a B 

none IIpHTX)KeHHSI CBOHX IIJiaHeT. 0HH ,!1,BIDKyYCB II0,!1, ,!1,eHCTBHeM Tex JKe CHJI, qTO 

H JlYHa ,!J;BH)KeTcB COBMecrno c 3eMJieii BOKpyr ConHna. 3THMH cHJiaMH BBAAIOTCB 

CHJibl rrpHTIDKeHIDI H cHJia ,!1,HHaMHlJ:eCKOro ,!1,aBJieHHSI HCTeKaIOm;e.H COJIHeqHOH 

IIJia3Mbl. EcJIH y ITJiaHeThI MHOfO CilyYHHKOB (CarypH), TO OHH o6pa3yIOT 

npaKTHqecKH CTIJIOIDHOe KOJibl(O BOKpyr CBOeii nrraHeTbl, HO npH 3TOM Ka)K,!1,hlii 
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cnyrHHK ,uBIDKeTcH no cBoeii CHHycoH,D;orro.n.o6Hoii op6HTe BOKpyr Comma. 
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"Py6aKOB B. A. Knaccll'!ecKHe Kll.llH6poBo'lllble nOJlll. TeopHH c cliepMHOHaMH. 

HeKOMMynlTHBHLle -reopHH. 

"BiladUMupoB JO. C. K.Jiaccll'!eCKaJI TeOPHll rpaBllTIW,IDI. 

"BU32un B. II. E.zi.mn,ie -reopHH noJIH B KBaHTOBO-peJIHTHBHCTCKOli peBOJllOIUIH • 
./ PyMep IO. H. HcCJie)l,OBaHHH no 1IJ1THMepHoli ODTHKe • 

./ PyMep IO. H. CBHHopHLlli aHaJIH3. 

"PyMep IO. H., <Pem A.H. TeopHll rpynn H KBaHTOBaHHL1e noJIH. 
"Kono11.11eBa H. II., IIonoB B. H. KaJDropoBo'lllble nOJlll. 
"Ho2yw A. A. BBe11.eHae B KllJIB6poBO'IJIYIO noJieByio -reopmo 

3.lleKTPOCJia6hlX B33HMO)l,elicTBHli. 

"Bozyw A. A., Mopo3 JI. I'. Be11.eHHe B -reopmo KJiaccll'!ecKHX noJieli. 

MexaHHKa 

"XyKOBCKuii H. E. AHaJIHTll'leCKaJI MeXllHHKa. 

"XyKOBCKuii H. E. KmleMaTHKll, cTaTHKll, )l,HHaMHKa roqKH. 

"XyKoBcKuii H. E. MeXllllllu cac-reMw. )J,HHaMHKa TBep11.oro TeJia. 

" 'la11.11b1Zun C. A. HcCJ1e11.0BaHHJ1 no )l,llllaMHKe HeroJIOHOMHhlX CHCTeM. 

URSS 

"llOllaK JI. C. BaplllmHOHHLle IIPHHIIHIIhl MexaHHKH: Hx p33BHTHe H npHMeHeHHJI B cliHlHKe. 
"KapmawoB 3. M., KyiJwwB B. A. AltaJIHTll'lecKaJ1 -reopHH -rewmnpoBOll.HOCTH 

H npHKJI311.HOii -repMoyupyrocTH • 
./ }l,J1CawumoB B. 3., llanKpamoB B. M., I'o11uKoB A. B. MyllhTHMell.HliHLlli KYPC -reopeTll'leCKOii 

MexaHHKH: TeopHH H KOMilbtarepHNii 3KCnepHMeHT. 

"ApnoJlbO B. H. Ma-reMaTll'lecKHe MeTOAW KJiaccll'!ecKoii MexaHHKH. 

"Apno11biJ B. H. u iJp. Ma-reMaTll'lecKHe acneKTN KJiaccll'lecKoii H He6ecHoii MexaHHKH • 

./ Po3en6.!lam I'. M. Cyxoe TpeHHe H o)l,HocropoHHHe CBll3H B MexaHKKe TBep11.oro TeJia. 

"J!Ko6u K JleKUHH no 11.HHaMHKe • 
./ YummeKep E. T. AttaJIHTHqeCKaJI )l,HHaMHKa. 

"Ky3bMUHa P II. Ma-reMaTll'leCKHe MOll.eJIH ee6eceoii MexaeHKH. 
"HaKyUJeB C. B. feoMeTpll'lecKH H ctia1ll'lecKH HeJIHHeiiH3ll MexaHHKa CllJIOHIHOii cpeAh(: 

lliOCKaJI 3a)l,3qa. 

"KomeJlbHUKOB A. II. BHHTOBoe C'lllCJieHae H npHJioJKeHHll ero K reoMeTpHH H MexaHHKe. 
"lloflJIJWBa E. H. C6opHHK 1a)l,3q no aHaJIHTHqeCKoli MexaHKKe. 

"Ilo.ilJ/XoBa E. H. C6opHHK 3a)l,3q no )l,HHaMHKe ro~ B nOJie ueHTpallhHLIX cHJI. 

"llOJlJIXOBa E. H. BBe11.eHHe B TeOPHIO COJIHeqHOro uapyca. 

"llo.ilJ/Xoea E. H. KocMll'lecKHli nOJieT c cOJIHe- napycoM. 

"KonoHOBU't 3. B., Mopo3 B. H. 061Il,Hii KypC aCTpOHOMHH. 

"ErjJpeMOB IO. H. Bmy6L BceJieHHoil. 3Be3Ahl, raJiaKTHKH H MHp03)1,aHHe. 

"I'op6ynoe JI,. C., Py6aKoB B.A. BBe11.eHHe B -reopmo paHHeil BceJieHHoii. KR. 1, 2. 



v PaymuaH c. r. BBe11eHHe B 4>H311'1eCicyJO ODTlllcy • 
.,- MaiiKeJlbCOH A. A. HcCJ1e11o&amie no oDTHKe. 
.,-Capxe«cKuii A. M. 0UTHKll. IIOJlllhlil KYJIC • 
.,- Maii3eJ1b C. 0. l'paHctl>opMallHJI JIY'IHCTOH 3Hep111H B ce'l"IJITKe 'leJIOBl?'lecKoro rJ133a • 
.,- Maii3eJ1b C. 0. OcHoBw )"leHHB o 1U1erax • 
.,-DleneJ1e« A. B. Ounura. foroBHMCll K 3K3aMellllM, 3a'leTaM, KOJIJIOKBll)'MaM. 
v<l>eiJopo« If>. H. OIITllKll aHH30TJIODHhlX cpe,11. 
.,- llano« E. A. Ilo3HaHHe wsera: Pa&H03Ha'!Hocn. 1U1era B UHtl>poBwx CHCTeMax • 

.,- Dlymo« A. M. Mero111o1 olITH'lecKoil acTJIODOJIJIPHMeTJIHH. 
vCmp3mm (P3.11eii) Jl.x. B. BOJIHOBal! TeOPHll c&era • 
.,-I'oH'tapeHKO A. M., KapnenKo B. A. OcHOBW TeOPHH OIITH'lecKHX BOJIHOB0,11,0B. 
v Pycu1to6 M. M. u op. BW'IHCJIHTeJILHall OIITllKll: Cnpa&o'IJlllK • 
., Pycuno« M. M. KoMn03HllHJI OIITH'leCKHX CHCTeM. 
v Pycuno« M. M. TeXHll'leCKall oUTHKa. 

URSS 

v Pycuno« M. M. Hectl>epll'lecKHe no&epxuOCTH B ODTHKe: Pac'ler, H3roTOBJleHHe H KOHTJIOJIL. 
v Tapacoo JI. B. Cl>H3HKa mllepa. 

v Tapacoo JI. B. qerwpH~Tb J1eKUHii o JI33epax. 
v Tapacoo JI. B. «l>Hlll'lecKHe ocHOBW KBllHTOBoil 3JieKTJIOHHKH: OIITH'lecKHil ,11,Haoa30H. 

3JieKTpO.n;HHaMHKll 

v<l>eiJopoo B. <!>., Komoo IO. E., Mo3wo KC., Cl!MeHo«a T.A. MHKpoBOJIHOBOe H3Jly'!eHHe 
J111ep11oro BlpWBa • 

.,- 3iixeH«WlW A. A. TeopeTil'lecKall tl>HlHKa: 3JieKTJIOMarHHTHOe noJie. 
vCU!lUH B. II., PyxaiJ3e A.A. 3JieKTJIOMantHTHble c&oilCTBa DJI33MW H DJI33Mono1106HWX cpe,11,. 
v I'um6yp? B. JI., PyxaiJ3e A. A. BOJIHW B Mal'HHTOaKTHBHOH DJI33Me. 

v Ca'tKOB H. H. 3JieKTJIOManteTH3M: 34>4>e1ITW, ncropHll, nap3,ll,HI'Ma. 
v HuKOJlbCKUii B. B., HuKOJlbCKan T. H. 3JieKTJIO,ll,HHaMHKa H pacnpocTJlaHeHHe p3,11,HOBOJIH. 
v )1,oprjJMaH fl. I'. MantHTHble CBOHCTBa H CTJIOeHHe BemecTBa • 

.,-<l>peHKeJlb fl. H. TeopH1111BJ1eHHil aTMoctl>epHoro MeKTJlll'lecma. 
v KnacnuKoB H. A. BBe,11,eHHe B reopHH> MeKTJlonpoBo,11,HocTH H c&epxnpoBo,11,HMocTH • 
., H«anoo C. B., MapmblUJKO II. C. H36p311HWe l'JiaBW 4>H3HKH: Mamern3M, Marmmtwil 

pe3oHauc, 4'33oBwe nepexoJJ.W. Kypc JieKUHii. 
v 3aiil(eo P. 0. ~arpaMMHWe MeTO/IW B TeOpHH c&epxnpo&o,11,HMocTH H tl>eppoMameTH3Ma. 
v Poyxun JI. H. P311HaUHoHHo-cTHMYJIHPOBaHHWe H3MeHeHHJI ,11,HMeKTJlll'leCKOii ,11,HcnepcHH. 
v CaMoiillonuit A. I'. TepMOMeKTJlll'lecKHe H TepMOMa111HTHWe MeTOJJ.W npe&pameHHll auepmH. 
v IIoKAoHcKUii H. A., BblpKO C. A., IIoiJenoK C. JI. CTaTHcTH'!ecKall tl>HlHKa nOJiyll)IOBO/IHHKOB. 

Yqe6HHKH H 3a,n;a'IHHKH no '1JH3HKe 

v P03eHfitlam r. M. MeXaHHKa B 33,11,a'lax H pemeHHllX. 
v Po3enfitlam I'. M., IIanwuna A. B., Ko3Jlooa 3. II. TeopeTH'leCKall MeXaHHKa 

B pemeHHllX 3Ma'I H3 c6opHHKa H.B. MemepcKOro. KR. 1-3. 
v JKypaBJ1e6 B. <!>., P03enfitlam I'. M. TeopeTH'leCKall MexaHHKa B pemeHHllX 3Ma'I H3 

c6opHHKa H. B. MemepcKoro: CncTeMw c Ka'leHHeM. HeroJiouoMHwe CBll3H. 
v 'lypKun B. M. TeopeTll'leCKall MexaHHKa B pemeHHl!X 3a,ll,a'I H3 c6opDHKa 

H.B. MemepcKoro. KR. 1-2. 



IIpe,ZJ;cTawu1eM BaM c.Jie,u,yro~e KHHru: 

CepIDI «HAYKY - BCEM! IIle,D;eBphl HayqHo-rrorryllilpHOli mrrepa'fYPhl» 

, llepe.!lbMllH M. E. A DO'leMY lTO TaK? <DlnHKa BOKpyr uac. 

, Ilepe.!lbMan M. E. A DO'leMY lTO TaK? Cllu3HKa B fOCTIIX y )l.flyrHX HaYK. 

•<PpoBa A. Ilo'leMy upoucxo,ll,llT ro, 'lTO upoucxo,!l;HT: 0Kp}'lKlllOundi Map 
rJla3aMH yqeuoro. 

''fepnun A. JI. Bpam.eHHe ra.JialITllk. 
, 'Iepnun A. JI. Cllu3HKa BpeMeHH. 
'filaMuc A. JI. BeKTop :JBOJDOnmt: Xu3Hh, 3BOJDOHHll, MbllWieHHe c TO'IKH 3peHHll 

nporpaMMHCTa. 

, Y11e 0. Ilo'leMy H DOTOMy: Y'le6UHK 4>H3HKH B Boupocax H OTBeTaX. 

, I'apm.Man 3. 3aHHMaTeJlhnaB 4>H3HKa, 11.1111 <DlnHKa BO &peMJ1 nporyJll[H. 

, JI an2e B. H. Cl>u3H'leCKHe napa.n;oKcw, co4>H3Mhl u 3anuMaTeJlhHYe 3a,ll;a'IH. B 2 KH. 

, Jlan2e B. H. «llH3H'leCKHe OllhlThl H na6JDO.ll.eHHll B )J,OMamueil o6CTaHOBKe. 
, 'IuplW8 IO. r. OxoTa 3a KBapKaMH. 

, 'fupKOB IO. I'. PaccKa3w o t1ioroc111rre3e. 
, Bhlume2paoc1eui.i H. A. Ily6JIH'IHwe nonyJUl)IHMe JieKU,Jlll o Mamuuax: 

0 TeOpHH MexaHH3MOB 6e3 tl>OPMYJI. 

URSS 

, 3a1C2eiiM A. IO. CucreMHocu. - CHMMe'IJIHll - 3BOJDOHHll B 4>H3HKe, XHMHH, 6uoJI011111. 

, To1tuilrlo8CICUU H. fl. qTO MOJKHO B mKOJie C)J,eJiaTh H nOKa3aTh BO 4>H3HKe. 

, Thcano&e I'. HaY'lffhle pa3BJIC'leHHJI. 

'I'aMncon B., fileljJljJep K. IIapa.n;oKcw upll)IOJJ,bl. 

•CnupuOOH08 0. II. Huorpa4>HH 4>H3H'ICCKHX KOHCTaHT. 

, Ilepe.!lbMan JI. H. 3aHHMaTCJibHaJI aCTPOHOMHll. 
, KononoBU'I 3. B. Co~e - )l.HeBHaJI 3Be3JJ,a. 
, JlunynoB B. M. B Mll)le JJ,BOiillhlx 3Be3JJ,. 

'f!UOJllC08CICUU K. 3. Tpy)l,lol no B03,!J;yXOWl3B3IlHIO. 

, KaeanoB M. H. 3JieKTPoHY, 4>oHoHY, MarHOHhl. 
, KaeanOB M. H., f!y1Cep1tu1C B. M. IlpHIJOAA MarHCTH3Ma. 

CepIDI «CHHeprerm<a: OT rrpoIIDioro K 6YAY11WMY» 

, 'IepnaBcKuii JI. C. CHHeprermra u uu4>opM3JUlll (~aMH'leCKaB reopHll HH4>opMaJIJlll). 
, MQJluneqlCUU r. r. MaTeMaTH'leCKHe OCHOBhl CHHepreTHKH: Xaoc, CTPYKTYPhl, 

Bhl'IHCJIHTeJlhHLlii 3KCnepHMeHT. 
, Tpy6eq1Co8 JI. H. Hayu o CJIOJKHOCTllX B JiimaK, AATax u cyJJ,Wax. KaK 3aKJia,n;YB3JIHCh 

OCHOBLI CHHCpreTHKH: llupmeCTBO JJ,yX3 H )l.flaM3 HJJ,eil. 
, Tpy6eq1Co8 JI. H. B&eJJ,eHHe B CHHepreTHKY. B 2 KH. 

KH. 1. Kmre6amrn H BOJIHhl; KH. 2. Xaoc H CTIJYK'fYPhl. 

, A6aUMo8 c. r. CTaTHCTH'leCKaB 4>u3HKa CJioJKHYX cHCTeM: OT li>PaKTaJio• 
AO cKeiiruutr-no&eJJ,eHHll. 

, Myxun P. P. O'IepKH no ucropHH ~aMH'lecKoro xaoca: U:cCJie11,o&aHHJ1 B CCCP 
B 1950-1980-e ro)J,bl. 

Ii!. •Cy3iJaJ1e8 H. ll. HauoreX110J10111J1: 4>H3HKO-XHMHll uauoKJiacTepo&, H3HOCTpYKTYP ·=: 
t• -~::o:::i.:i~:~we MOJJ,eJIH B CHCTeMe o6pa30BaHHll: CHHepreTH'leCKHil BOll,XOll,. .•l ti , Kauien1Co C. A., I'pu20p&e8a E. B. PeJiaKcanHoHHLle KOJie6aHHll B Jia3epax. ~~ 
l:;I •011ec1Cun A. B. Cere&we CTPYKTYPhl B 6uocucreMax H 'leJIOBe'leCKOM o6m.ecTBe. ;ii:" 

~UISS~lu.~!~\i;Lw~:!.QISS~nP-.l.lllJ1:.,.;~11s1:cu:! 



Ilpe.D.cTawu1eM BaM CJie,nyrom,ne KHHru: 

CepIDI «Relata Reform> 

.;- BnaiJu,uupoo IO. C. <l>H3HKll .lULllhHOll.eiicmu: IlpHpOM npocTpmcma-BpeMeHH • 

.;- IIempoo IO. H. Ilap~oKcw tl>YHJU™eRTllJlhHblX npe,.craBJiemtii tl>H3HKH. 

.;- IIempoo IO. H. HeKoropwe tl>YHJU™eHTaJU.Hble npe11.cTllJl.IIelfllJI tl>HlHKH: 
KPRTHKa H anllJIH3 • 

.;- Mouceeo E. M. KpH3HC tl>HlHKH H npo6JieMbl Mero11.oJiorHH • 

.;- Mouceeo E. M. <l>H311'1eCKaJI MOll.eJib CBeTOBoro KBaRTa • 

.;- Mouceeo E. M. Teopu omoCRTeJibBOCTH H tl>Hlll'lecKllll npHpOM c&e-ra • 

./' 3y1Ca/CUUi8U/IU JI. M <l>H3HKll CIIJIOBIHOH Cpe)l.bl: E/I.HHaB reopllll BOJIR • 

.;-AoiJeeo E. H. 0mH6KH KJiaccll'lecKoii TeopHH THroTeBIHI • 

.;- Ko11ecnU1CoB A. A. !pa&HTall,llll H caMoopraHHlamm • 

.;-&uceefJ IO. If. KBauro&blii 3Cj1Hp - ocuo&a BceJieHBoii: TeopHJJ e)l.HHOro noJUI. 

URSS 

"liUCHOBOmblU-KOi!aH r. c. PemrnmHCTCKaJI acTpOtl>H3HKa H tl>H311'1eCKaJI KOCMOJIOJ'Hll. 
"Xuan M. II. Heucro&aJI BceJieHBaJI: OT liOJlbmoro B3pb1Ba 11.0 ycKopeBHoro pac111HpeB1H1, 

OT uapKOB 11.0 cynepcrpyu. 

"Byrd Gene G., Chemin Arthur D., Vizltonen Mauri J. Cosmology: Foundations and Frontiers. 

"ApxaHceJlbC/CaJI If. /(., 'lepnun A. /(., Po3enmaJ1b H. JI. KocMOJIOI'HH H tl>Hlll'lecKHil &aKYYM. 
"I'OJJofJUHCKuu II. A. MneMaTll'leCKHe MO)l.eJIH: TeopeTll'leCKaJI 4JH3HKa 

H 3HllJIH3 CJIOlKllhlX CHCTeM. B 2 KH. 
KIL 1. Or cpopMaJIH3Ma KJiaccWieCKOH MexaHHKH )J,0 KBl!HTOBOH rorrepcpepeHIJ;HH. 

KR. 2. Or HeJIHHeilliblX KOJie6amrn )J,0 HCK}'CCTBeHHhlX Heil:pOHOB H CJIO)![HbIX CHCTeM. 

"XaJ1a If., Ha6pamUJ1 /(JIC. /(. P311.HoaKTHBuocn., HOHH3HpyIOmee H3JIY'leHHe H J1,11,epuaJ1 
aneprenura. Ilep. c aurJI • 

.,cnupuiJonofJ 0. II. Jboll.BllI' liOJlbQMau: :tKH3Hb reB1H1 tl>H3HKH H Tpare)l.IHI mopu.a. 
" T1011una H. A., 'lunenofJa B. H. HcTOPHJJ MeXaHHKH cuo3r. npH3MY p33BHTIHI 11,1.1eii, 

DpHlllUlllOB H rHllOTe3. 

"HoaHOfJ B. H. 3aKOHbl tl>H3HKH. 
"lfoanoo B. H. MHp tl>H311'1ecKoii fHll.PO)l.HHaMHKH: Or npo6JieM Typ6yJieRTHOCTH 

/1.0 tl>H3HKH KOCMOca. 
"Ky11U/C08C/CUU II. r. CupaBO'IHHK mo611TeJil1 aCTpOROMHH. 

Ten./$allC: 

+7 (499) 724-25-45 
(MHOrOlliHUbltloli) 

E-mall: 

URSS@URSS.ru 
http:/ /URSS.ru 

HaWM HHMrll MOIHHO npMOIJpernt B Mara3MHaX: 

«HAYHY - BCEMI» (M. Dpol!ICOI031ti1R, HUllMOBCllMi np-T, 56. Ten. (499) 724-2545) 
«6ttllJIMo-r11odyt» (M. JlyliRHKa, YA. MllClllllUlaR, 6. Ten. (495) 625-2457) 
«MOCKOBCll•I ADM llHMl'll» (M. ApdtTCllaR, y11. HOBblii Apdat, 8. Ten. (495) 203-8242) 
«MQJID,llilll rBaJl,lplR» (M. OllJINma, yJI. 6. DDARHHI, 28. Ten. (495) 238-5001, 
(495) 780-3370) 
«ADM HaY'flllMUllN'll!OIOii 11J1111111» (JleJlllHCllllii np-T, 40. Ten. (495) 137-6019) 
«ADM 111111111 HI n1,1111111cKOii» (M. 6QMlllCllaR, yn. n1,1111111CKaR, 8, Clll- 1. 
Ten. (495) 267-0302) 
«CiH11T-Oerepl!Jprc11Mi AoM llHMl'll» (Hl!llClllli np., 28. Ten. (812) 448-2355) 
«HHMllHblii liyM» (r. H1ea, llllHIHblii PblHOK «ReJPOBKa», PllA 62, MeCTo 8 
(DillllUlbOll «AllWMffHMra» ). Ten. +38 (067) 273-5010) 

= •• 1111 
cm Mara311HDB •ADM 11H1111» (r. E11;nep111Gypr, yn. AHToHa Buena, 12. Ill' 
Ten. (343) 253-5010) ""''"° 
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YuIDKaeMLie 11.uTaTeJiu! YuIDKaeML1e auTopL1! 
Harne HJ,ll;aTeJihCTBO crrel.UiaJIH3HpyeTCH Ha BhrrrycKe HayqHoit H yqe6-

HOit JIH'repaTYJ>hl, B TOM 'IBCJie MOHOrpaqmit, :lKYPHaJIOB, Tpy,ll;OB yqeHbIX 

PoccHitcKoit aKMeMHH HaYK, HayqHo-11.ccne,ll;oBareJibCKHX HHCTIITYfOB 

H yqe6HbIX JaBe,ll;eHHit. Mbl rrpe)l;JlaraeM aBTOpaM CBOH YCJIYI'H Ha BbITO)l;­

HbIX 3KOHOMH'IeCKHX yCJiomrnx. IlpH 3TOM Mbl 6epeM Ha ce6H BCIO pa-

6ory no IIO,ll;I'OTOBKe H3)l;amrn: - OT Ha6opa, pe,ll;aKTHpOBaIIHH H BepcTKH 

):(0 THpIDKHpoBaHHH H pacrrpocTpaIIeHHH. 

URSS 

Cpe.llH BbIIIIe,!lllillX H roTOBfill1HXCJI K H3,ll;aHHJO KIDIT Mb! npe,n;n:araeM BaM cne)IYIOJIJ,He: 

., Apucmapxoe M. I/>. 3wmu TJiroTelllHI - Hpll'IHllll oupeJJ,e.JieHHoro KpH3HCa 
B TeOptml'lecKOH 4>H3HKe • 

., Boponoe B. K., I1oaon11e.t106 A. B., CaziJeee P. 3. Cl>H3HKa ua nepe.JioMe TLICll'le.'leTHii. B 3 KIL 
KIL 1. <l>H3HKa CaMOopraHH3YJOII\HXCH H yrropMoqeHHbIX CHCTeM. HOBhle o6oeKThl 
aTOMHO.il: H MePHO.il: ¢>n3HKH. KBaHTOBaH HH¢>opMat\IDl. HoBe.il:urne OTKphlTilll B ¢>H3HKe 
opraHHqeCKoro MHpa. 
KR. 2. KoH.ZJ,eHcHpoBaJIHoe cocroHHHe. 
KR. 3. <f>n3nqecKHe OCHOBhl HaHOTeXHOJIOrHH . 

., I'pun E. CKpblTall pea.m.uocTh: IlapllJI.lleJl.hHLle MHphl H my6HHHhle 3aKOHLI KocMoca • 

., I'pun E. 3JieraHTHait Bce.JieHHait. CynepC1JIYJlhl, CKphlThle Pa3Mepuocm 
H HOHCKH OKOll'l8Te.ilbHOH TeOpHH • 

., I'puH E. TKam. KOCMOca: IlpOC1J1llllCTBO, BpeMll H TeKCTY)la pea.m.uocm • 

., l'3naa.t111 JI. 3aKpyqeHHL1e naccWKH: IlpoHHKait B TaiiHLI CKphlThlX 
pa3MepHOCTeH HpOC1}1aHCTBa • 

., IIoKpoecKuii B. B. KocMoc, Bce.JieHHait, -reopu ncero HO'ITH 6e3 4JopMyJI, HJIH KaK JJ,OIDJIH 
JJ,O -reopHH cynepc1J1yu • 

., Jiepe.t1bMaH M. E. Ha6J110JJ,e111H1 a 03ape111H1, HJIH KaK 4JH3HKH BLlllB.IDllOT 
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MMXaMn Cl>MnMnnoBM't APMCTAPXOB 
B 1950 r. OIOH'IMll IOCIOBCIMii 118T81111oo6pa&an.1aa101QMii 

TeXHMKYM no cn81411111bHOCTM CT8XHonor no xono,qHOii o6-
pa6cnn ll8T8JUIOB•. Ao 1954 r. pa6oran a r. KblWTblM no 

cnt14M111bHOCTM. c 1955 r. pa6oran HI MIWllHOCTpOIJ1T8JlbHOM 
38BOAI B U'llCTll8 KOHCTpym>pa AO BblXOAI HI nlHClllO 
B 1982 r. B WKonbHbll ro,qbl II BCIO nocne.qyioiqyio D3Hb 
yaneanCR ci»11311KOii. c BblXOAOM HI neHClllO 113Y'l8n np1t­
n11aoo6pa3y101q111 CMJlbl. B paynbTIT8 pa3pa6oT811 CBOIO 

TIOplllO o6pa3oBIHIUI npMllllBHblX BonH c Rocne.qylOIQMM .. 113A8HMM, I TllQU 

TIOplllO ABllJllHIUI JlyHbl II acex Ten ConHl'IHOii CllCT8Mbl HI OCHOBIHllll claTe­

MITll'llCDIX H1'1111 HllJPlllbHOii ~II• M. HblOTOHI. 
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