BapVIaHT BCeMUPHOrIo 3akoHa T4aAroteHus rnpum nccnenosaHnm
o6nakoB 1 Konew, N1aHeT COJIHEYHOW CUCTEMbl U FranakTukm

I-p AHATOJ1b JIYTEH (nceesnoHum AHatonus Jlytkosa)

B koHue 20-ro Beka [OBe MWpOBble [HepXaBbl CO34ann pakeTbl C sAepHbiMM BoeronoBkamu,
HanpaBneHHbIMM Opyr NpoTuB Apyra. Ho roHka BoopyXeHuid nocnyxwuna 6naromy geny — uccnenoBaHuio
KOCMWYECKOro NpocTpaHcTBa. PakeTbl MCnonb3oBany Ans 3anycka aBTOMATUYECKMX CTaHUMIA K nnaHeTam
BeHepa, Mapc, tOnutep, CatypH, HenTtyH. Bbin nonyyeH OrpoMHbI Matepuan mno cocTtasy 06nakos,
KonbuaM nnaHet. OTM MaTepuanbl Obinn onybnuMkoBaHbl B aMEPUKaHCKMX M COBETCKUX >XypHanax.
Bo3Hukna Heo6xoaMMOCTb B aHanm3e 1 06061WeHNN HaKOMNNEHHbIX PE3YNbTaTOB.

AHannsnpys aKcrnepuMeHTanbHble pesynbTaTtbl, NOMyYEeHHbIE C MOMOLIbIO MEXMaHEeTHbIX CTaHLWA,
aBTOP YCTAHOBMA WHTEPECHYID PEerynsapHocTb B COMHeYHoW cucteme. Okasanocb, 4TO 4YeMm pdanblie
yactumubl oT ConHua, Tem 6onblue nx pasmepbl B aTMOCepax 1 B KONbLax rnaeHbix nnaHeT. Tak, B 04YeHb
NNOTHON aTMoctepe BeHepbl pa3aMepbl YacTuL 1 Kanenb CepHbiXx 06n1akoB O4YEHb Manbl, B TO BPEMS Kak B
paspexeHHo aTtMocdepe Mapca nbinbHble 6ypy NMOOHMMAOT AOBONMBHO KPYMHbIE YacTuubl Necka Ha
6onbuwyto BbicoTy (8o 30 km). Konbuo KOnutepa HepocTynHo Ans HabnwAeHWin 13-3a Manbix pasmepoB
yactumy obpasyrowmx 310 KonbLo, B TO BpeMs kak CaTypH OKPY>XEH MHOrOYMCNEHHBIMU BENMKONEMHBLIMU
konbuamu. B yéMm npuumHa Takoro pacnpegnenieHus 4YacTul, B CONMHE4YHoW cucteme? He acHo, moyemy
cTpykTypa koneu tOnutepa n CatypHa pasnuyHa? W tak Xe He fcHO, noyemy HeT Koneu y Mepkypus,
BeHepbl 1 Mapca? Bce aTv nnaHeThbl 3a UCKNI0OYEHNEM 3eMIM HE UMEIOT Konell,.

B 19-om cTtonetun cpaHuy3sckuii matematvk Powe npennonoxun, 4To Konbua nnaHeT cocToaT m3
hparMeHTOB CMyTHWKOB, pPa3pPyLWEHHbIX rPaBUTAUMOHHLIMA MOASMU NNaHeT. BONbWWHCTBO y4YeHbIX
nonoaepXuBalT 3Ty runotedy. [leAcTBMTENbHO, KONbLA HEKOTOpbiX nnaHeT (Hanpumep, CaTtypHa wu
YpaHa) BkntovaroT 6onbwme 6noku, coctoswme n3o nbaa u cHera. Ho Bo3Hukaet Bonpoc. MNMoyemy Mbl He
Habniogaem Takmx xe 6onbwux 6nokoB B konbuax lOnutepa? Ota nnaHeta obnagaeTr MOLWHbIM
rpaBMTALMOHHBIM NMONeM u crnocobHo paspywntb N6OIA cnyTHWK. B HacToswee Bpems OTKpbITHl 28
cnyTHukoB tOnutepa. OpgHako, KOnuTep uMeeT TONbKO 3 KOMbLA, COCTOAWME MPaKTUYECKU W3 MblAn.
paBuTaumoHHble nons CatypHa 1 YpaHa UMeT MeHEe MOLWHbIE MONS, HO 3TV NnaHeTbl MMelT Bonbloe
KONMYecTBO Konew.

; Pycckne yueHble Mapkaen n ®dpugmaH npegnoxunu gpyryto runotedy (6 ).CornacHo aTow
runoTese nnaHeTbl UMEeKT NepBUYHble N BTOPUYHbIE KOoNbua. [MepBuyHbIEe KONbLA COPMUPOBASIUCL U3
npoToHebynbl BMECTe C nnaHeTamu. DT KonbLa OYeHb CTabWbHbl. [T0STOMY OHM CyleECTBYOT A0 CUX
nop, 3a WCK/OYeHWeM nnaHeT paHHen rpynnbl. locnegHwe Tepsinu CBOM Kofbua M3-3a2 CUbHbIX
nepTypbaumnin. BropuuHble konbua 60MbWwWKMX MNNaHeT MOSBUANCL B pe3ynbTate  ByIKaAHUYECKOW
LEeSTENbHOCTM UX CATENNMTOB U UHTEHCKBHOM HoMOapaMpoBKe NOBEPXHOCTEN CnyTHMKOB. OoHako aBTopbl
He npennaralT MexaHn3ma

hopMumpoBaHua Koned. He scHo Takxe, noyemMy OO0 CUX MOP COXpaHUNNCb nNepBUYHbIE KONbUa
6onbwKUx nnaHer. ABTOp npennonaraeTt, 410 BCe KO/NbuUa, NepBUYHble WU BTOPUYHbIE, O6paSOBaHbI
CNyTHUKaMK nNnaHerT. XoT4 Tak xe ponb nrpaet sBynkKaHn4yeckas oedaTenbHOCTb B COJTHEYHOW cucteme.

Ceityac aBTOp NonbiTaeTCs HaWTW MaTeMaTUYeCKuUiA 3aKoH A5 pacnpeneneHns YacTul, B KonbLe
nnadHetol. MNpu yoape actepouia O MOBEPXHOCTb CNyTHUKA, Macca BbIBUTOro OCKOMKA, Kak ykasblBatoT



HabnooeHus, nponopumMoHanbHa Macce CnyTHuWka. BHe cnyTHuka macca ockonka yBenuuMBaeTcs B
MOLWHOM rpasuTaunoHHoM none ConHua. ConHue He JAaéT OCKONKY CMyTHUKA ynacTb Ha MOBEPXHOCTb
nnaHeTbl W 3acTaBngeT ero BpawaTtbCs BOKPYr nnaHeTbl. TakoB BKpaTLe BO3MOXHbIA MeXaHW3Mm
BO3HUKHOBEHMS Konew nnaHeTt. be3 yyéta oTHOCUTENbHO HEOONbIIOro rPaBUTALMOHHOIO NOMS NNaHEeTh
ypaBHeHMWe Ans macchl (0CKonka) yactuupl
m:ﬁ£ (1)
M

B atom ypaBHeHnn M — macca cnyTHuka, R — paccTosiHue Mex gy YacTuuen (CNyTHUKOM) M COMHLEM,

R2 rpaBuTaumoHHOE none conHua, L —noctosiHHas ypasHeHus.

Onpenenntb MNOCTOAHHYKO ypaBHEHUS L MOXHO, MCnonb3ys ewé oaHO SBNeHwe Ha 3emne:
noxnesble obnaka, ToyHee, obnayHylo kannoo. Ha kannio 0OHOBPEMEHHO OEWCTBYIOT rpaBMTaLMOHHbIE
nons ConHua n 3emnu. Hoxab Ha 3emne He MAET Torga, korga nputsaxeHve ConHua cpasHseTcsa C
nputaxexHnem 3emnun. Pasmepbl OOXAEBbIX Kanenb nexart B npegenax ot 50 mkm go 3 mm. [Mog
IevicTemeM rpaesmtaummn 3emnn, obnayHasa kanns nonyyaeT NOCTOSHHYKO CKOPOCTbKOrAa cuna Bo3ayLWHOro
conpoTuBneHns cbanaHcupyeTcs e€ BecoM, MMHYC cuna Apxumepna, n kanns ¢ paguycom 50 MKkM nagaet
co ckopocTtbto 30 cm B cekyHay. Ha kannu pasmepom 30-40 MkM rpasButaums 3emnm m ConHua

npakTuyeckn He gericteyet. Macca obnayHoi kannu ¢ cpeoHuM paauycom 35 MKM paBHa 1,8-10'7g. 9710
O4YeHb ManeHbkas macca.

Joxpaesble kannu B COTHM pa3 6onblue: oT 10 po 10'5g. Tenepb noactasum B ypasHeHue (1)
m=1,8+10""g, maccy 3emnu M=5,976+102’g u pacctosiHne ot ConHua R=1,496+1013cm, Mbl nonyumm

NOCTOSIHHYIO ypaBHeHuna (1) L=4.83-10‘692/CM2. Ins pacyétoB MCNONb30BanM [HaHHble, MOMNYyYEHHbIE
MeXOyHapoOHbIMM MeXMnaHeTHbIMK cTaHumamu Voyager-1 u Voyager-2 m n3noxexHole B (2,3,4,5,6).
BbiBegieHHOEe 13 aKcnepuMeHTanbHbIX pe3ynbTaToB ypasHeHue (1) senseTca ogHMM N3 BapMaHTOB 3aKoHa
BCEMUWPHOIO TArOTEHUS.

Huxe aBTOp conoctaBnt paC‘-IéTHbIe BENNYMHBI 0BnayHbIX Kanenb B obnakax nnaHeT CONHEYHOIA
CUCTEMDbI, a TaK Xe COCTaB Konew nnaHeT C Ha6J'IIO,D,aeMbIMI/I BENMN4YNHaMn.

MpakTuyeckn TONbKO MIaHeTbl MMEKT 3KCKJIK3UBHOE NMpaBo Ha aTtMocdepy. Cpeon CnyTHMKOB,
TOoNbko TuTaH MMeeT NNOoTHyt aTtMmocdpepy. Cpeam nnaHet, Tonbko Mepkypuini He nMeeT aTMocdepsl.
CnyTHUKM 1 Manble NnaHeTbl TEPSIOT CBOU aTMOCAepbl 0O4eHb ObICTPO N3-3a MasbiX FPaBUTAUMOHHbBIX CUJ.
OT1 60nbWwKX NNaHeT rasbl YXoOs8T AONT0, U rpaBUTaLMOHHbBIE CUAbl TAKXE YAEPXMBAIOT NX OONIFOE BPEMS.
Ecnn Ha nnaHeTe OENCTBYIOT ByNKaHbl U MOTEPWU ra3oB HEBENMKW, TO MOXET YCTaHOBUTbCSA MNOTHas
atmocpepa. Takoe npoucxoouT Ha BeHepe, roe ycTaHOBMNOCbL BbICOKOE aTMOCepHoe JhaBneHue.
BynkaHnyeckas pesitenbHocTb Habntogaetcs Ha Mo, cnytHuke HOnutepa. Bnarogaps atomy Mo, bynet
OKPYXE&H cobCcTBEHHOW Bonee unu MeHee NNOTHOM aTMOCKEPOIA.

N 10 Xxe Bpemsi Habniopatotcsa notepu Mapcom atmocdepbl. OOHO BpeMs Ha nnaHete
nevicTBoBanu 6onblune BynkaHbl. BynkaHudyeckme n atmocdpepHble rasbl yxoaunum B KocMoc. B HacTosiwee
BPEMSI MapcuaHckasi atMocgepa B HECKO/IbKO COTEH pa3 MeHblie, 4eM Ha 3emne. Ecnu yenoseyecTBo He
HapywnT paBHOBECUE B aTMOCEPE CBOMMU HEPA3YMHbIMW OEACTBMSIMU, TO 3eMns OyaeT DONro CRyXuTb
npekpacHbIM ybeXxulem Onst XWBbIX CyWeCTB.

Ha Mepkypun HET BynKaHMYECKOW OesTeNbHOCTW, NO3TOMY 3Ta nnaHeTa He UMeeT aTMocaepsl.
MoBepxHocTb Mepkypus Bcerna 6Gombapaupyetcs MeTeopuTaMu K3-3a OTCYTCTBUS aTmocdepbl. [lo
Hawum pacuyétam, pagumyc obpasyowuxcs yYacTuy coctaenseT meHee 30 MKM. KOHUEHTpauusi Takux
yacTuL 3aBUCUT OT YACTOTbl CTONIKHOBEHUIA METEOPUTOB C NOBEPXHOCTbLIO Mepkypus.



Pa3mepbl kanenb n aspo3onen 3aBUCAT OT UX NONOXEHUIA B aTMocepax nnaHet. B BepxHuX
cnosix atmocdepbl npeobnafatoT CyOMUKPOHHbIE 4YaCTWUbl, OHW OOMXHbI YATU B KOCMOC. Ha HuXHel
MOBEPXHOCTW MAaHeTbl KONMYecTBO GOMbLIMX YacTul, NagalWwmx Ha NMoBEPXHOCTb, yBenunynBaeTcs. 970
cornacyeTcs ¢ HabnooeHusiMM 3a atMocdepoit BeHepbl. CornacHo HabnooeHusiM ¢ 3emnu, Boilwe 90 KM
OT MOBEPXHOCTW 3TOW MnaHeTbl NpeobnafatdT CyOMMKPOHHBbIE YaCTUUbl, HUXE MOSBASIOTCA 4YacTuubl
pagnycom 1-2 MkM. B nnoTHoi atMocdepe BeHepbl o6naka COCTOAT U3 CONSIHOM KUCNOThI, Nnasast B Hebe.
OHu nopobHbl cnabomy TymaHy. Loxaen HeT Ha BeHepe, Tak kak pocT YacTuu 3aTpyaHéH. TeM He MeHee,
amepukaHckas ctaHums Pioner, 3adpukcuposana kannu pagumycom ot 4 no 18 mkm B o6nakax BeHepbl. Mo
HalWWM pacyéTam B aTMOCHEpPe 3TON NnaHeTbl ONMXHbl HAXOAUTLCS Kannm paamycom ot 8 0o 18 MKM.

MapcunaHckass atMmocdepa COOEPXUT He3HaAuYNTeNbHOE KONWYecTBO BoAbl. B xonogHoi
MapcuaHckoi atmocdpepe obnaka SABASOTCS CUNMKATHBIMK, CO CPEOHUM PaanmycoM YacTulbl B HECKObKO
MkM. Ho criokoiiHoii, atMocdhepy Mapca, Ha3eaTb Henb3s. Ha Mapce yacTtbl 60bWwmne MbifibHbIE WTOPMbI.
B teueHve wtopma, B 1971 rogy, acTpoHOMbl Habnoganu yacTuubl necka paauycom oT 1 no 40 MKM.
BepxHui npenen nocturan 100 MkM. No Hawum pacyéTtam, pasmep vacTtuu necka coctaenset 60 mkMm. Ho
nx pacrnpepeneHve no pasmepam He U3BEeCTHO.

tOnuTep 3akpblT NAOTHbIMM obnakamu. OHWM COCTOSIT rNaBHbIM 06PA30M M3 aMMMayHbIX BOLbl U
nbpa. B ctpaTtoccepe HOnutepa npucyTcTBytoT CyOMUKPOHHbIE YacTuubl ¢ paguycom 0,01 Mkm. Ha
BbICOKMX a3p030/1bHbIX CMOAX CYWECTBYIOT YacTuubl C pagmycoM ot 1 0o 1,5 MKM, HO 3TO C Ha3eMHbIX
HabnooeHwin. CornacHo W3MepeHUsiM, COEeNaHHbIM MeXNnaHeTHoW cTaHumein Voyager-1, paauyc
aMMMayHbIX NedsHblX YacTul, Haxoamtcs B npedenax ot 3 o 30 MKM. BonbWKHCTBO YacTul, UMEeKoT paanyc
15-20 MkM. Mo Hawwmm pacyétam pasmepbl YacTuy 6nusky kK Hab N JaemMbiM.

CywecTByeT Mano HabniogeHuii obnakoe YpaHa u HenTtyHa, Haww pacyéTbl mokasanu, 4to
pa3Mephbl YacTuL B aTMocdepax aTUX NnaHeT, JONXHbl 6biTb 6onee 4em 100 MKM.

CornacHo HabniogeHusM aBToOpa, BCE MNaHeTbl MMET Konbua, ecnu 61M3Ko K HUM
pacnonoXeHbl CNyTHUKW. Tonbko nBe nnaHeTbl — Mepkypuit n BeHepa nuweHbl koneu, He wMmes
CMyTHVKOB.

3emnsa umeet KOnbLUO, KoTopoe chopmupyetcs JlyHoi. B HacToswee Bpems Ha JlyHe cywecTsyeT
HeboNblWOoK Ccnoi nbinn, TOMWWMHON Heckonbko cM. Bonbwas yactb Menkoi nbinu, obpasoBaHHas
MeTeopuTtamu, nputarneaeTcsa 3emnéin. Ha soicote oT 300 0o 400 KM OT NOBEPXHOCTM CYLLECTBYET C/OMN,
COCTOSALWMNIA U3 MENKUX YaCTUL, NYHHON MNbINN.

Mapc obnanaet aoByms cnyTHukamm — dobocom n IemocoMm. MakcumanbHbili pasmep doboca —
13,5 km, emoca — 7,5 kM. 310 ObIBWME acTepomibl, OT KOTOPbIX TPYOHO OXwAaTb NOSABAEHMS Konew,
BOKpyr Mapca.

MaccueHbiMn cnyTHMKamn — Mo, EBpona, MaHumen n Kanunco okpyxéH lOnntep. OctanbHble
umetloT omameTpbl B npemenax ot 50 mo 90 kM. o HabniogeHusiM aBTopa, BynkaHbl Mo crnocobHbl
BblbpacbiBaTh Yactuupl paguycom go 0,3 MM. BynkaHuuyeckass OesiTENbHOCTb Ha OPYrvx CrnyTHUKAxX He
obHapyxeHa. Ho MeTeopuTHbIe YyacTuupbl NOA0OHbBIX Pa3MEPOB MOM M yX0auTb B KocMoc. OgHako pasmepsl
6oNbWMHCTBA YacTUL, YXOAMBLIMX CO CNyTHWKOB HOnuTepa paBHbl HECKONbKUM MKM. Tonbko rpyb6as
oueHKa pa3MepoB YacTuu B konbue HOnutepa 6bina coenaHa acTPOHOMaMyW — OT HECKONbKUX MKM OO
HEeCKONbKNX MUNINMETPOB. Pacuyétbl aBTopa cornacytoTcs ¢ aCTPOHOMUYECKMMMU.

Uem 6onblie YMCno CNyTHUKOB U MEHbLIE X pa3Mepbl, TeM BONblIe YUCNO KONEeL BOKPYr NnaHeT u
6onble macc Yactuu B HUX. CaTypH siBnseTcs rpaduyeckmm gokasatenocteoM. OH obnapaet 6nectsiei
CcBUTOM M3 60 CNyTHUKOB, MO3TOMY OKPYXEH MHOrOYMUCNEHHBbIMU KonbuaMu. CaMblii KPYMHbIA CAYTHUK
TPWTOH, C HEro yxoasT YacTuupl ¢ pagnycom 2 mM. Hepeuga u MNpoTeyc NOCTaBnaOT B KOMbLA YacTuLbl
paanycom mo 25 mm. CornacHo pacyétam aBtopa, 60Nbloe KONMYecTBO YacTuu oT 2 Ao 13 MM yxoomT B
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KOCMOC C moBepxHoCTel cnyTHUKoB CatypHa. [MoBepxHOCTN 60MbWMHCTBA CMYTHWKOB MOKPbITA CHEroM.
Cobupascb Ha opbuTtax yactuubl, cnunatTcs, obpadys OrpomMHbie nefsHble rnbibbl Ao 20 MeTpoB.
Yactuubl Konew YpaHa HeonpeOeneHHbl. 9Ta nnaHeTa numeeT 22 cnyTHuka. MNpeanonaraertcs, 4To Korga
Voyager-2 nponetan mMumo YpaHa, 6bi0 3ameyeHo 2 Honbwmx konbua. NpeanonoXutenbHO OHU
COCTOAT U3 OpraHMyeckoro BelecTBa unnm metaHa. Cnctema 3TOi nMnaHeTbl MOKPLITO TONCTHIM CHOEM
neinn. Konbua npepnonaralTcs parMeHTUPOBaHHbIMKM, M OONbWMHCTBO Matepuana BbITSHYTO B
npeanoyTUTEeNnbHOM HanpasneHun. CornacHo pacuyétam aBtopa CnyTHWKM TpuToH M Hepeupa cnocobHbl
reHepupoBaTtb 4acTuubl paguycom oT 2 fo 25 MM. [naBHyl0 4YacTb YacTul MOCTaBnseT MOBEPXHOCTb
TpuTtoHa.

HeT nHdopmaumm o konbuax MnytoHa. ToNbKO OAMH CMYTHWK BpalaeTcs BOKPYr Hero — XapoH.
HeatenbHocTb Ten oauHakosa: MnyToH BblOenseT yacTuubl maccon 3,4 MM, XapoH — 7,8 MM. lnyToH ©
XapoH BpalalTCs U OKPYXEeHbl 06WMUM MbinesbiM 061akoM N3 METAHOBbLIX YaCTULL.

Ecnn Yp.(1) cnpaBennvBo Ons CONMHEYHON CUCTEMbI, OHO HONMXHO ObiTb MPUMEHWMO K Ans eé
yactn. PacctogaHme nogaca OopTa ot ueHTpa Manaktukn go ConHua paeHo 3. 1022 cm, a macca ConHua
M=1.989 . 1023r (mMaccoit nnaHeT MOXHO npeHebpeyb B BMOY nx Manoctu). MakcmmanbHas macca Tena,

BbIYMCNEHHAs U3 ypaBHeHns 1, paeHa 3.108 r (67). B 1950 romy actpoHom [yTy uayuun ux nosefeHue. Vx
COCTOSiHNE He cTabunbHo. OH HacumTan 19 KOMET U OTMETW/, YTO WX CKOMNEHMS OOCTUralT OKpauH
CONTHEYHON CUCTEMbI, HO MOTYT M YWATW B KOCMOC. OTW KOMETbl ABASIOTCA ocTatkamm (popMmpoBaHUS
nnaHeT u3 ras3oBol NPOTOHeOYNbl MUANMapapl NeT Hasag.

B 2003 rogy amepukaHckue 1 aHr nMnckne acTpoOHOMbI PACCMOTPENM B CBOM TENECKOonNbl Ayrn Konbua
no kpato Hawewn Manaktvkn. O4eHb TPYAHO pasrnageTb LENUKOM BCE KONbLO — BO3MOXHOCTMW TEecKonos
ZOBONbHO OrpaHuyeHbl Ans Takmx rnobanbHbix HabnaeHnin. O6HapyXmnnmn KoNbLOo HeoXuaaHHo. 1o cux
NMop HUKTO He 3ameyan aToro Konbla M3-3a TOro, YTo ero 3s&34bl HAXOAATCS B TOW X€ MNOCKOCTU, YTO 1
Hawa amuckoobpasHas lManaktuka. ACTpoHOMbI cocTtaBunu 3[ — kapTy 3BE3oHOro Heba M Tak cMornu
OTHOeNnTb KONbLO OT ["anakTnkn. ACTPOHOMbI NOACYMTANN, YTO KOJbLO cOCTOUT 13 500 MUINMOHOB 3BE3N.
OnameTtp konbua — 120 TbicaY cBeToBbIX neT. Ina cpaBHeHus: auametp Hawewn Manaktmkm — 80 Thicad
CBEeTOBbIX NneT.

HekoTopble y4yéHble CUMTaloT, YTO KOMbLO BO3HWUKNO NPY CTONKHOBEHUW Hawen ["anakTukm ¢ gpyrow
ManakTtmkon, 10 MMNNMoHOB neTt Hasag. [pyrve cumTatoT, YTO NMPOMCXOOUT APYXECKOe CTONKHOBEHWE C
obwmm LeHTPOM Konbua. bonee BeposiTHO, YTO 3TOT OCTATOK NOCNE POXAEHNS HOBOW ["anakTmku.

Mo MHeHMIO aBTOpa, NPOLECC POXAEHUS HOBbIX FanakTWK BO BCENEHHOW MPOMCXOOMT MO 3aKOHY,
npeannucaHHoMy OJHUM U3 BapUaHTOB 3akOHa BCEMUPHOIo TaroTeHus, no Yp. (1).

LeHTp TaroTeHusi cobupaeT onpenenéHHoe KONMMYecTBO 3BE3OHbIX cucteM, 6nu3kue, HO He
Bowenwune B [anakTuky cuctembl ob6pasyloT Konbua, Hanomobue konew y nnaHeT. Takoi npouecc
obpa3oBaHnsa ranakTuk siBnseTcs Hambonee sKOHOMUYHBIM U SHEPreTUYeckn Mano 3atpaTHbiM. [Mpupona
He n3obpeTaeT HOBbIX CMOCOOOB CBOEr0 MMPO3AaHUS.

C ogOHOW CTOPOHbI Ha KONMbUO AeWcTByeT nputaxeHume 200 munnvapnos 3Bé3g [TanakTuku, a ¢
Opyroin — NpuTaXeHue UeHTpa, BOKPYr KoToporo Bpawaetcsa [anaktuka. Torga m3 (Yp.) Mbl nonyvaem
thaHTacTnyeckyto uncpy R=10%'cM, B nepesone B ceToBble roga 1023cBeToBOM rof. OT0 paccTosHue OT
Hawel ManakTuky 0O UeHTpa eé€ nputaxeHus. MaydyeHHas aBTopom [fanaktmka — He eOMHCTBEHHAs BO
BceneHHon. Tak yto BceneHHas, eé pasMmepbl MOryT yYBENNUMBATLCS MOCIE MHOrOKPATHOrO €€ nayyeHus.
YOVBMTENbHO, Kak Takas HWYTOXHAS cuna nNpuTaxXeHus Mexay aTtomamu, npasuT Bo BceneHHoW,
3acTaBnag BpawaTbCcs Tena C OrpOMHbIMKA MacCaMu.

M ecnn ¢ ruraHTcknmm npocTpaHcTBaMn BO BceneHHOW CTaAHOBUTCS SACHbBIM, TO C KpacCHbIM
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cMelweHnem MHoro HesicHoro. Kunnep (5) cuutaer, 4TO C WU3YYEHMEM KOCMOJIOTMYECKOrO KPacHOro
cMmeleHns adpdpekT [onnepa, uMmelownidi cogepXxaHne Ons ypansiowuxcs 06bekToB Ha PacCcTOsHUS
6nuxe, yem 108napcek, TepsieT cMbicn Ans Gonee ynanéHHbIX 06bekToB. OTO NPUBOAMT K BbISIBNEHMIO
HOBbIX 3PJEKTOB, B TOM Yncne agppekta KOHEYHON XU3HM (POTOHA B KOCMOJIOrMYECKOM NPOCTPaHCTBE.
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