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KU3HD
B MEX3BE3JHOW CPEJE

IIpoctpancTsa kpyrom CoJHna

I'pomagHbl TipocTpaHcTBa Bokpyr CosHIla, TaM, Tae
OyXmaloT IUIaHeTHhl U 3eMJISI CO CBOMMM CITyTHUKAMMU.
Boobpasum coepy, ieHTp KoTopoit coBnagaetr ¢ ComH-
LIEM 1 TTIOBEPXHOCTb KOTOPOI MPOXOAUT Yepe3 3eMiIio. D1a
MMOBEPXHOCTb, OCBEIIIEHHAs] BHYTPU OTBECHBIMU JIydaMU
CoJiHIIa C TaKOIO XX CHJIOI0, KaK B IOJIIEHb BECHOIO OCBE-
IIAeTCsI IOYBA Ha 36MHOM 3KBaTope, MOJIy4aeT COJTHEUHOM
SHEPIUU B 2,2 MUJUIMApAA pa3 OoJbllle, YeM BECh 36MHOM
map. I[TpocTpaHcTBa XXe TYT IS 3aCeIeHMS eIle ropas3no
0oJIblIIEe, TOTOMY YTO MOXHO CEJTUTHCS BBILIE U HUKE 3TOU
chepsl, T. €. omrke n ganbire ot Comana. Ha 3emite pac-
MPOCTPaHEHNE YeI0BeKa KBEPXY U KHU3Y 3aTPYIHSIETCS TSI~
KecThlo. Hanmpumep, B MHOT03TaXXHBIX JOMAaX HY>KHBI JIECT-
HULIBI, TTOIBEMHBIE MAIIIMHBI, HY>KHbI OYeHb MIPOYHbBIEC 3/1a-
HUS U T. 0. B acpupe atoro Her.

B cBoux Tpynax s 1oKa3biBaj, UTO M B HACTOsIIIEE Bpe-
MSI MOXHO IIyMAaTh O BO3MOXHOCTH IIepeCeICHUs B 3TU
nmpocTpaHcTBa («McciaengoBaHue MUPOBBIX TPOCTPAHCTB
peakTUBHBIMU Npubopamu»). TpyaHee 1 OecruiogHee 10-
CTUTHYTb OOJIBIINX IJIaHET. JIETKO JOCTDKMMBI MaJIble T11a-
HEeTbI, — TaK Xe MOYTHU, KaK U MeXIUIaHeTHbIE MTPOCTPaH-
cTBa. DTO OTTOrO, YTO CIYCK Ha HMX OYeHb Jierok. Hampu-
Mep, Ha IUIaHeTe ¢ TUaMETPOM B 12 KUJIOMETPOB TSKECTh
B 1000 pa3 menbire, yeM Ha 3emute. Telro, TTamast Ha Ta-
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KYIO IIJIaHETY, MpuobpeTaeT cKopocTh 11 METPOB B CeKyH-
Iy, YAap OT Hee JIETKO yCTPaHUTh. JloCTKeHNe TIIaHEeT Mo~
TOMY HE OCOOEHHO MAaHUT, UTO TaM Mbl IOTPEBOXUM JIPYy-
T'YIO )KM3Hb, MOXXEM BCTPETUTH COMPOTUBJIEHUE, HEAOCTATOK
MecTa, ¥ BOOOIIle BeIMYMHA IPOCTPAaHCTBA TaM HUUYTOXHA;
YCJIOBUS XKU3HU HE COBCEM M3BECTHBI, MOXET ObITh, HE-
npueMyieMbl 4eJIoBeKOM. OTHOCUTENIBHO TeMIIepaTyp 3TO
MOJIOXXUTETBbHO BEPHO, OTHOCUTENIBHO Xe aTMocdep, Mo-
YBbI U IPYTUX YCIOBUI — BecbMa BeposATHO. CIyCK Takxke
KpaiiHe 3aTpyIHUTENIeH U TpeOyeT OrpOMHOIO KOJIMYECTBa
B3pbIBUATHIX BelllecTB. HakoHel, YTO Mbl BBIMTPaeM Ha 3TUX
TJTaHeTax Jaxe MPU caMbIX 0J1aronpusTHBIX yeiaoBusix? On-
HU LTI CMEHVM Ha IpyTHe — 3eMHbIe Ha Lienu Mapca nim
Benepsl. MBI Oynem no-npexHeMy 00J1agaTb HUITOXHOMN
JTOJIeH COJTHEUHOM SHEPIUU 1 MO-TIpeXHEMY OyleM CKoBa-
Hbl 6e300pa3Holi cUIol TsKeCTH. ToIbKO KOTIa MoToM ve-
JIOBEK OyIeT MOTYIIECTBEHHBIM obuTaTesieM a¢upa, mpu-
JIETCS OAYMaTh 1 O OOJIBIIMX TJIAHETAaX.

IIpuMkHeM K acTepoumy

Bokpyr CosHlia HOCSITCSI IB€ I'POMAalHbIe TIAHETHI,
IIECTh CpeAHEeN BeJIUYMHBI (Bpoje 3eMin), 2—3 necsitka
MJAHETHBIX CITyTHUKA, OKOJIO THICSIYM MaJIbIX TJIAHEeT —
acTEepOUJIOB, C IMAMETPOM B HECKOJIBKO COTEH WJIU JECSIT-
KOB KWJIOMETPOB, €111e OOJIbIIIe — HEBUIUMBIX B TEJIECKOI
MJIaHeT ¢ JMaMeTPOM B HECKOJIbKO KUJIOMETPOB, TpOMal-
HOE YMCJIO ellle MEHBIIUX HEOeCHBIX TeJI, HEMCUMCINMOE
KOJINYECTBO HEOECHBIX TJIbIO U KaMHEM, Magaloinux HHO-
rna Ha 3eMJII0 B BUJIE adPOJIMTOB, UM METEOPUTOB, TIPO-
Jletarolux atMocdepy B BUe 3B€3M10YEK U YHOCSIIUXCS
nanee. Yem MeHble pa3mep HEOECHOTO Tesla, TeM OOJIbIIIe
9TUX TeJl HocuTcs B Haieir CojiHeuHoi cucteMe. OTcrona
BUJHO, 4TO, TTOCEIMBIINCH B 3¢bvpe, Mbl HE HaliieM Helo-
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CcTaTKa B yIOOOTOCTIKMMBIX MaTepHaiax JIJIsl CTPOUTEIhb-
CTBa XXW3HU, YTO Jaxe MOOJIM30CTH 3eMJIM WIN ee OpOu-
THI €CTh MaJIbIe TUIAHETHI B HECKOJIBKO KMJIOMETPOB — 3TO
BUIIHO 13 TOTO, YTO aTMocdepy 3eMJIM MHOIA IIPOJIETaloT
TaKOBBIE Jaxe A0 4 KUJIOMeTpoB B nuaMeTpe. Ham Het Ha-
JTOOHOCTH 3aKa0aIsIThCS CHIIOIO TSKECTH OOJIBIINX TIIaHET;
MBI MOKEM BOCIIOJIB30BaThCST MaJIEHBKUMM HEOECHBIMU Te-
JIaMH C TIOTIEPEYHUKOM B OIIMH KWJIOMETp M MeHbIne. Ha
TaKOM IUIaHETe, IIPU IUIOTHOCTU 3eMJIH, TSKECTh B 12 ThI-
csIY pa3 MeHbllIe, yeM Ha 3emiie. Tejo, Manaroliiee Ha Ta-
KVIO TTAHETY, TMEeT CEKYHIHYIO CKOPOCTh MEHBIIIE OHOTO
g, ¥ IOTOMY COeIUHEHNE ¢ TAKMMU IIJIaHETaMU COBEPIIICH-
HO 0e30ImacHO 1 He TpeOyeT XepTB. Ha Hee MOXHO TIpsiMO
MPBITHYTh C He0a, 3TO BCe paBHO KaK IPBIKOK ¢ KOMHAT-
Horo nopora. Takast Mayiast TSKeCTh He MOXET OBITh LIeTIsI-
MM TIPETISITCTBUS TSI 3KM3HU. MaTepuai ke IToJo0HOI T1a-
HeTbI TpoManeH. OH COCTaBIISIET, IPU IVIOTHOCTH 3eMIIN,
OKOJI0 3 MIJIJTMAPAOB TOHH. 3HAUMUT, Ha KaXXIOTO YeJIoBe-
Ka 3emun nipuaeTcs 1,5 TOHHBI, Wi 0Kojio 90 mynoB, 4yTo
JIOBOJIBHO JJIs1 TOTPEOHOCTH YyesioBeKa. Eciiu 3Ty MajieHb-
KVIO TUTAaHETy MPEeBPaTUTh B XKWJIAIIE JJIST JTIONCH, pacTIHYB
B IPOCTOPHBIA JJIMHHBIA LIUJIMHIP, TO TITOTCHHUE €TO0 eIlie
YMEHBIIIMTCS BO MHOXKECTBO pa3, a BHYTPU LWJIMHAPA €ro
coBceM He Oyner. MTak, ¢ THETOM TSKECTH M HEIOCTaTKOM
MaTepuaa B 3UPHOI cpele MOXHO He cuntathest. Ho Mo-
JKeM TIIpUCTaTh 1 K tuiaHeTe B 100 KuaoMeTpoB IoTepeyHm -
KOM, Macca KOTOPOii B MWJIJIMOH pa3 OoJIbIIe IPEAbIIYIICH,
a TsokecThb B 120 pa3 MeHbllIe 3eMHOA.

BemecTBO HeOeCcHBIX KaMHEH, KaK M TTAHET, COCTO-
UT 13 pa3HbIX IPEBOCXOAHBIX METAJIJIOB, 'a30B, HEOOXOIM-
MBIX ¥ JOCTAaTOYHBIX JUIST yCTpoeHUs XXu3HU. OHM HaM JamyT
M COBEpIICHHO HOBEIC WJIM PEIKKE Ha 3eMJIe MaTepUalbl,
TaK KakK JyMaeM, YTO aCTEPOMIBL... ceiiyac HaM HeJOCTYII-
HBI. MBI MOKEM M3 HUX TTOCTPOUTH ITPO3pavHbIe M KpEITKIe
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000JTOUKM TS COXpaHEHUS ra30B, KU3HH PaCTeHUI U 9eJI0-
Beka. CoJjiHile B 3(prpe TaK xKe XKUBUTEIbHO, KaK U Ha 3eM-
se. TermoTel He MeHee. [ToueMy ke He KUTh TaM, He pacce-
JISITBCS, €CIIM 3(PUPHBIE IPOCTPAHCTBA TaM B OMJUIMOHBI pa3
obO1mupHee, 4yeMm Ha 3emiie?

JIpizkenne Maibix Te1 B CoJHEUHOI cHcTeMe

JIBrKeHre TpoMaIHbIX HEOECHBIX TeJI B COJTHEYHOM CH-
CTeMe U3BECTHO U3 aCTPOHOMMU. TakoBO Xe OyIeT U IBU-
JKEHUE MaJeHbKUX TeJ, IEPEHECEHHBIX Tylda YEJIOBEKOM.
Ecnu, Hanpumep, BMecTo Hamiel JIyHbl OyaeT OmHO WU
HECKOJIBKO TeJI, COCTOSIIIIMX 13 XKMBOTO WJIM MEPTBOTO Be-
IIECTBA, TO UX ABMKEHME IIPU TOM Xe HavyaJbHOI CKOpO-
CTU U HallpaBjieHUM (Kakue uMeeT JIlyHa) HUYEeM IOYTH He
OyneT oTM4aThbes oT ABukeHUs JIyHbI. U3MeHnTCS TOMh-
KO YyTOYKY ABMKEHME 3eMJIU M, COBCEM He3aMETHO, IBU-
xeHue miaHeT u ConHua. JelictBuTtensHo, JIyHa 3acTaB-
Jisiia 3eMIII0 CBOMM TSATOTEHMEM OIMCHIBATH pa3 B MECSIIT
CPaBHUTEJIBHO KPOXOTHBIN KPYT; BIMSIIA OHA BECbMa MaJjio
Ha JIBUXKEeHUE Apyrux HebecHbIX Tes. Haiiu ke ManeHbKue
Tejla, KOHEYHO, IT0 CBOEH Macce OKaXyT HEeM3MepHMO Ma-
Jloe IeHCTBUE Ha Ipyrue Teja, KOTOPhIM Ha ITPaKTUKE MOXK-
HO mpeHeOpedb. TakKe M Ha MECTO KaXKIOM IUIAHETHI MO-
>KeM TTIOCTaBUTh HAIllM MajleHbKKe Tena. Eciu mpuaath uM
Ty X€ CKOPOCTb 1 HallpaBJieHHE, KaKyI0 MMEET IJIaHeTa, TO
U JABMDXKEHUE UX OyIeT Takoe Ke, KaK JBVXKCHUE 3aMeHsI-
€MOro HebeCcHOro Tena. YcTpaHeHHue TUIaHEeThl OCOOEHHO
OOJIBIION, pa3yMeeTCsI, MMeJI0 Obl 3HAYEHUE TS APYTUX TEX
coiHeyHol cuctembl. Tak, yctpaneHue KOnurepa 3actaBu-
JIO OBI €T0 IIECTh CITYyTHUKOB CIEIAThCS CAMOCTOSITEIbHBI-
MM IUIAaHeTaMM, KpyKammucs okojio CoyHua. JBrKeHus
OCTaJIbHBIX HEOECHBIX TeJl OYeHb HEMHOTO Obl M3MEHU-
JIACh.
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Ho HeBo3MOXHO, 1a 1 HET HAMOOHOCTU YCTPAHSITD IUIa-
HeThl. Hallm ManeHbKue Tesla B IOYTUTEILHOM YIaJICHUN
OT IIJIaHeT MOTYT 06e3MsITeXXHO BpalaThes BOKpyr ComHiia
Kak 3ampaBcKMe IUIaHeThl. [1o6nmke K I1aHeTaM 3TU Xe
TeJIa MOTYT CEJIaThCSl CIIYTHUKAMU IIJIaHET, MaJIeHbKUMMU
JIyHAMM;, TI00JIM30CTH JIYH — OHM CAEJIAI0TCS CITyTHUKAMM
JyH. Hukakoro BIMsSIHUSI, IO CBOEi1 Majioil Macce, Ha JBU-
JKeHME HeOECHBIX TeJI COTHEUHOM CUCTEMbI OHU CAMM UMETh
He MoryT. HampoTuB, ux aBrxKeHHe Bcelelo OyaeT 3aBu-
CEThb OT OKPYKAIOIIMX MX TPOMAJHBIX TEJ1 COJTHEUYHOM CU-
CTEMBI, OT UX TOJIOKEHMS, CKOPOCTHU ABIDKEHUS 1 €ro Ha-
npapiieHus1. BooO1e ke ABuKeHue OyIeT Takoe Xe, Kak
IUTaHeTHOE WM KoMeTHoe. CornpoTuBiecHre 3(pupa Hen3-
BECTHO, HO BCE XX OHO TaK MaJIO Jaxe IJIsI KPOXOTHBIX Tell,
YTO €ro B pacyeT MOXKHO COBEPILEHHO He MpUHUMaTh. Of-
HaKoO JIy4Ille M HajaeXHel NMPUMKHYTh K BUIMMBIM acTe-
pouaam.

HomycTiM, 94TO Kakoe-HUOYIb TeJI0 HAXOMUTCI Ha pac-
crosgauu 100 MuumoHoB kuioMmeTpoB oT CoiHIa, T. €.
B MoJiTopa pa3a ovxe 3emuu v B 1,4 paza nanbiine BeHe-
pbl. CooOIINM €My CKOPOCTb, ITePIICHINKYJIIPHYIO K paay-
ycy, coequHsIonemMy 31o teo ¢ CojHiieM, IIpyu OYeHb Ma-
JIOM WJIM HYJIEBOM CKOPOCTHU TeJI0 HAUHET NafgaTh K CoTHILY
U yIageT Ha Hero 4yepe3 53 mHs. [Ipu ceKyHIHOM cKopocT
B 35,4 xujaomeTpa oHO OyJeT ONMUCHIBATh KPYT, MMPU MEHb-
IIei CKOPOCTU — JJUIUIIC, mpudmmKaronuiica K CoJHiLy,
TaK YTO OH MOXET 3aJeTh 3a moBepxHocTh CoHIa, IIpu
OoJpIIek — 2JUTUIIC, yaansgomuiica or ComHIa, Kakoi
OIMMCHIBAIOT IIEPUOINYECKHE, T. €. BO3BpAIaIOIIecs KO-
meThl. [Ipu ckopoctr B V2 (50 KUIOMETPOB) pa3 GoJbLIElH
HAIIIX Tejla COBCEM He BO3BpaIamTcs K ColHILy, IBUTAsICh
10 nmapaboJMYECKOl Iyre Bce THUIIE 1 THIe (K HYJIIO), HO
OCCKOHEUHO, HUKOTIA HEe OCTAaHABJIMBASICh; TIPU eIlie 00JTb-
el CKOPOCTH, TeJla IBUTAIOTCS 110 TUIIEPOOIMIECKON KpH-
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BOI, BETBU KOTOPOH, TI0 Mepe yaaJleHUs, Bce OJ1mxe 1 0Jn-
K€ TIOAXOMST K MPSMBIM JUHUSM U 00pa3yloT MEXIY CO-
0010 MaJbIi WJIM OOJIBIION yroi. YeM Gobllle CKOPOCTh,
TEM U YIroJji OymeT OoJIbIIIe.

To Xe cnpaBemMBO U ISl ABUKEHUSI OTHOCUTEILHO
BCSIKOTO Jpyroro HebecHoro Tena (T. €. He CoyHla), eciu
npeHeopeyub BIUSIHUEM OCTAJIbHBIX; TOJBKO CKOPOCTh Oy-
JIET UHasl, cCooOpa3Hasi MpUTIATUBAIOIIIEH Macce.

bnuxe k ConHily nmotpebHast ISl TIOJydeHUsl TeX Ke
KPUBBIX CKOPOCTh OyneT Ooblie, nanpiie oT CojiHIIa —
MeHblie. To Xe U 15 TUTaHET, UX CITYTHUKOB 1 BCSIKUX Tell.

Hanpumep, Ha paccTosiHUM 3eMJIM CKOPOCTD Tesa ISt
KpyroBoro aBuxeHus: okojo ComHiia 6;1m3ka K 29,5 Kuiio-
MeTpa B CeKyHay. bixe — cKopocTb OyneT 60Jbliie, Jaib-
116 — MEHBbIIIE.

Boo06iiie oHa 06paTHO MpOMOPLIMOHAIbHA KBaAPaTHOMY
KOpHI0 U3 paccrosiHus Teda 1o ConHila. Eciu, HanpuMep,
Tesio OymeT OKe, yeM 3emiisl, B 4 pa3a, TO CKOPOCTh €0
Oyzer B 2 pa3a Oosbliie, UMEHHO 58 KmtoMeTpoB. bius ca-
Moii moBepxHoctu CosHua, T. €. o1vxe 3emuu B 225 pas,
CKOpOCTh OyzeT B 15 pa3 6ombllle, T. €. JOCTUTHET 435 Kn-
JIOMETpOB B cekyHay. Hao6opoT, Ha pacCTOSHUY BYETBEPO
oouspiieM — 14,5 kunometpa, B 9 pa3 6osbiiieM — 9,7 Ku-
JjoMeTpa. DT paccTosiHUs (4 1 9) HEMHOTO He TOXOAST 10
IOnurepa u CarypHa. Ha paccrossHum Omkaiiiero cojiH-
11a cKopocTb Oyzet (anbga LlenTaBpa) — B 540 pa3 MeHblIIe,
nnu 54 Metpa B ceKyHIy. CKOPOCTb Y IIOBEPXHOCTH 3eMJIH,
JUTSI BEYHOT'O KPYTOBOTO ABMXKEHMS, 7,9 KUJTOMETpa B CEKyH-
oy, T. . okojio 8 kutomeTpoB. [1pu pacctosuuu B 4, 9, 16
U T. 1. pa3 Jajiblile OT LeHTpa 3eMJIM 3Ta CKOPOCTb OYAET B 2,
3,4 T. 1. pa3 MEHbIIE, T. €. 4, 22/3, 2 KUjaoMeTpa u T. 1., Ha
paccTosTHUHM B 64 pamuyca 3eMITd, I HEMHOTO Aajbie Jly-
HbI, OHa OyJeT B § pa3 MeHblIIe, T. €. | KMJIOMEeTp B CEKYH-
Jly; 3HAQUUT, OYIEeT TOBOJbLHO CKOPOCTH MYIIIEYHOTO S/1pa; Ha
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nosepxHocTy JIyHbI KpyroBasi CeKyHIHasi CKOPOCTb COCTa-
BUT 0KoJ10 1760 MeTpoB (1,8 kuomeTpa).

Ha camowm 6ombiroM actepoune, nmeroniem guametp 400
KUJIOMETPOB, TJe TSKECTh Ha MoBepXHOCTH B 30 pa3 MeHb-
111e, KPyroBasi CKOpPOCTb Y CaMoii IToBepXHOCTH 260 MeTpOB
B ceKyHIy. BooOiiie KpyroBasi CKOpocTb Y TOBEpXHOCTH BCEX
TJIaHET, TIPU OHOM M TOM Ke UX TUIOTHOCTH, MPOIMOPIINO-
HaJlbHa pauycy MiaaHeThl. Tak, Ha TJIaHeTe ¢ TUaMeTpoOM
B 120 xumomMeTpoB ckopocTh OymeT B 100 pa3 MeHbIIIe, YeM
y 3emun, wim 79 metpoB. Ha rutanere B 12 KMJIOMETPOB OHA
B 1000 pa3 meHnIIe, T. €. 8§ MeTpoB. Ha mmanere B 1,2 kn-
JIOMeTpa OHa COCTABUT TOJIbKO 80 CAHTUMETPOB B CEKYHILY.
Bce aTu cKopocTH JOKHBI YBEIMUMBATLCS pas3a B IOJATOpa
(V2=1,41), 4To6bl HallIX MaJEHLKHE TeJIa BEYHO YIAIAINCE
oT CoJHI1Ia, TIAHET WJIM acCTePOUAOB MO MapadoIMIecKoi
nyre. Tak, 4ToObI T€JI0 YIaIUIOCh HABEKU OT MOBEPXHOCTHU
CosHIIa, ero CKOpOCTh JOJXHA OBITh 14 KUIOMETPOB B ce-
KYHIY; OT TOBEPXHOCTH 3eMJIM — HeMHOTUM Oosnee 11 Ku-
JioMeTpoB, oT JIyHbl — 2370 meTpoB B ceKyHay (2,4 Kuiao-
MeTpa). Ha riaHere ke ¢ mornepeyHrMKoM B 1 KUJIOMeTp 3Ta
cKopocTh goinet 10 112 caHTuMeTpoB B ceKyHmy. I1pu erre
OoJiblIIell CKOPOCTHU Tejla OyIyT ABUTAThCS IO TUIIEPOOIIE,
CTOPOHBI KOTOPOW TeM Ha OOJIbILNI YTOJ pacXoasTcs, YeM
CKOpOCTb Oosble. Tak OyaeT Mpy YABOSHHOM, YTPOSHHOM
U T. I. CKOPOCTH.

Mbl B cpee KaKymerocsa OTCYTCTBuA TAXKECTH

Boo0Opasum cebst ¢ pa3sHbIMUA MaJIEHbKMMHU 3aXBauy€HHbI-
MM HaMM TeJaMM U OPYIMSIMU, TJe-HUOYIb B COJIHEYHOM
cucTeMe, TTofaibllle WK TToomnke 3emian. Bee Hamm tenma
HMMEIOT CEKYHIHYIO CKOPOCTh, OJ13KYIO K 30 KUJIOMeTpaM,
1 oToMy BpainarTcs Bokpyr ComHiia, kak 3emist. Paccto-
SHNE X OT 3eMJIU U IIJIAHET HACTOJIBKO BEJIUKO, YTO IBIKE-

Boasa Bcenennoii 9



HHE HaIlIMX TeJ 0JIM3KO0 K KPYTOBOMY, U IUTAHETHI IJISI HUX
Kak OBbI He CYIIECTBYIOT. MBI He UyBCTBYEM 3TOr0 OEIICHO-
ro ABMKEeHUS. Mbl HaxoauMcsl B 0e3rpaHUYHOM MYyCThIHE,
KOTOpasi B MUJUIMAPIBL pa3 OOLIMpPHEe MOBEPXHOCTU 3eM-
Ji1. MBI B aOCOJIIOTHOM MMycTOTE. 3HOMHO 1 0€30CTAHOBOYHO
manut ConHile. becunciieHHBIe 3B€30bI M HECKOJIBKO IIa-
HET MOXHO pa3IyIsiaeTh, TOJBKO OTBEpHYBIIUCH OT COJIH-
11a — HECKOJIbKO MUHYT CITyCTsI. D(upHOe 0e3ra3zHoe Ipo-
CTPaHCTBO HAC JOJDKHO MOMEHTAJIBHO YOUTB; TO XK€ 00sI-
3aTeJIbHO U HE3aBUCUMO NOJKHO caenaTh CoJjiHIe, JTy4du
KOTOpOTO, He OcabJIeHHbIE M He 00e3BPeXXeHHBIE aTMOC-
(depoii, cMepTenbHBL. Ho moImycTriM, 9YTO HU TOTO, HU IPY-
TOT0 HET, IyCTh MbI OCTaeMCI XXUBBI. byneMm HabmonaTh Bce
Hac OKpyXaroliee.

MexaHuuyecKoe eiicTBue HeOECHBIX TeJl, UX IIPUTSIKe-
HHE, CUJIy MBI 3aMeuaTh He OyeM, Kak Obl MX Macca 1 Ipu-
TsDKeHUE BeIMKY HU ObL1r. OHO OyIeT MMeTh BIMSIHUE Ha
Ty KPUBYIO, KOTOPYIO MbI OIKCHIBA€M B COJTHEUHOM CH-
cTeMe, HO Ha Hallle OTHOIIeH!E K HAlllUM MaJeHbKUM Te-
JlaM HUKAaKOro JeHCTBUS He oKaxkeT. JIelfiCTBUTEJIbHO, CU-
JIBI TIPUTSDKEHUS BCeX HEOECHBIX Tell, cJlarasich, 1aroT paB-
HOJIICICTBYIOIIYIO CUJTy. BBUIY OTHaleHHOCTH HeOeCHBIX
TeJ, OHA UMEET OJHY U Ty Xe BeJIMYMHY 1 HaIlpaBJIeHUE
IIJIST BCeX HAIIMX CPaBHUTEILHO He3HAUYMTEIbHBIX Tel. Bee
OHU JBUTAIOTCS MO BIMSIHUEM 3TOM CUJIBI B OIHY CTOPO-
HY U ¢ OMMHAKOBOI CKOpOCThIO. BeencTBue aToro B3anm-
HOE TI0JI0XEHUE X HEe MEHSIETCS, T. €. OCTAeTCsI TAKHUM K€,
KaKUM OBLIO U HECKOJIBKO JHEeH ToMmy Ha3al. [ToaTomy MBI
HE MOXEM 3aMETUTh IeICTBIUE CaMbIX MOTYIIECTBEHHBIX
COJIHII, €CJIM OTHECEeM HaOII0AeHME TOJbKO K HAIIIMM CpaB-
HUTEJIbHO MaJleHbKUM TejlaM. OHu OyayT Kak OBl IIpeao-
CTaBJIEHBI cCaMUM cebe, COOCTBEHHBIM CBOMM cujiaM. OHK
MOTYT TIPUTATUBATLCS MEXIY COOOIO TIO1 BIUSIHUEM B3a-
WMHOTO TroTeHus. Ho Macchl Mx Tak MaJibl B CpaBHEHUN
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C IUJIaHETHBIMM, YTO MbI ITOKA 3TUM HUYTOXHBIM IPUTSI-
XKeHMeM npeHeopexxeM. OHU MOTYT TaKXKe IPUTITUBATHCS
WX OTTAJIKMBATbCS, €CJIM HARJeKTPU30BaHbI WM HaMar-
HUYEHbI, HO Mbl IIOKA AOITYCTMM, YTO TeJla HE HaMarHu-
YeHBI U He HadJIeKTpu30BaHbl. OHM OTTAJKMBAIOTCS OJa-
romaps TEeMHOMY WJIM CBETIIOMY JIydercITycKanumo. OHI
ottankuBalorcs ot ConHia ero JiyyuaMu. OHM MOTYT CTajl-
KMBAaTbCS, OTPAXKaTbCs, CLEIUISATHCS, CKJIEUBATLCA U T. 1.
ZKuBbie Tena MOTYT IPOSIBJISITh CBOM MYCKYJIbHbIE CUJIBI,
JIeJaTh TPUMAChl, CMEITHCS, TIPUHUMATh Pa3HbI€ BbIpa-
XXEHUS, TI03bl, AeJIaTh pa3Hble ABUXKEHUSI, MBICIUTb, — HO
MBI BCE 3TO IMOKa octaBuM. CaMOro IIaBHOTO, K YeMY MbI
MPUBBIKIIN Ha 3eMJie, — TSKECTH Beca, IajeHus] Mbl He
3aMETUM.

HauneM ¢ onucaHus caMbIX ITPOCTHIX MEXaHUYECKUX SIB-
JICHUM.

1. ABJTEHUA MEXAHUYECKHME.
2. OBLLIASI KAPTUHA IBMXEHHWA YU CTOJIKHOBEHMUS TEJI.
3AKOH MHEPLIMHA. TIOYBEHHUK.
OTHOCHUTEJIbBHOCTh PACCMATPUBAEMBIX SIBJIEHUN.

CoOCTBEHHO, MBI Oy/IeM OTUCHIBATD SIBJICHUSI, POVIC-
XOZSIIKE B Cpelle TIPU MIOJTHOM OTCYTCTBUU CUJI TSTOTCHUS.
D10 OyIeT MOYTH TOUYHBIM BbIpaKeHVEM TeX HaOIoNeHU,
KOTOpbIE Mbl MOXEM BUAETh B HalllEM YTOJIKE COJTHEUHOM
cuctembl. [TonpaBku cienaeM MOTOM.

Boxkpyr MeHs1 pa3Hble Teta. HekoTopble 13 HUX KacaroT-
csl ApYT Apyra, HeKoTtopbie HeT. ONHU U3 HUX COBCEM He-
TOBVIKHBI, APYTUe He MTPUOIMXKAIOTCS U HE YAAISIOTCS, HO
BEPTATCS, TPETbU YAAISIOTCS WIIM TIPUOJIMKAIOTCS, TIPOXO0-
IISIT MUMO MEHSI U YXOISIT AaJiee, YETBEPTHIE, IBUTASICh T10-
CTYINaTeJIbHO, €I1Ie ¥ BPAIAl0TCs, TISTHIE, BPAIIAsICh, TPOU3-
BOJIST €IlIe U ApoxKalllue ABUKEHUSI, IIeCThIe CTAIKMBAIOTCS
CO MHOU ¥ JAIOT TOJTYOK TeM 00Jiee CUIIbHBIN, YeM CKOpee
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OBLIO IBYDKEHUE TeJla; MHbIE CTaTKUBAIOTCS MEXIY CO00I0,
IOTOM OTpaXKaloTCsl U UAYT COBCEM B Ipyrue cTopoHbl. He-
KOTOpPBIE M3 HUX MOCJIE TOJIYKAa OCTaHaBIMBaloTcs. Bee nBu-
KYIIMECs TeJla B KOHIIe KOHIIOB MCYE3ai0T U3 I71a3, [IOTOMY
YTO YXOMST IO MPSIMOMY HaIlpaBJICHUIO, HEM3BECTHO KyJIa.
CKopoCTb BCeX 3TUX ABIDKEHUI pa3HOOOpa3Ha: OHA He3a-
MeTHa IS r1a3a. HemoaBuxkHbie XXe TopYyaT BEYHO Iepen
rJ1a3aMu.

B mosiHOM GI1ecKe TIpOSIBISIETCSl U3BECTHBII 3aKOH MHEP-
LU BCSIKOE TEJIO BEUHO COXPAHSIET CBOE COCTOSTHUE TTOKOST
WJIM CBOE COCTOsSIHME ABIKeHMs. Bo3bMmeM cHauanma s
U3y4eHUs MaJleHbKOEe TeJI0, MaTepUaIbHYIO TOUKY. (Bcs-
KO€ IPYTroe TeJIO COCTOMT U3 CUCTEMbI MAaTEPUAJIbHBIX TO-
yeK. BzauMopeiicTBre MeXIy HUMU MOXET IIPUBECTH BCIO
CHUCTEMY B CJIOXKHOE OBUxKeHue. Bo3pbMeM, Hampumep, Ka-
KyI0-JIM0O MaIllMHY, Yachl, aBTOMAT, IBUTATe]Ib, IBUKYIILY-
10CSI UTPYIIKY, )KUBOTHOE. BCce OHU COCTOST U3 CUCTEMBI Tel
WY MaTepUabHbIX TOUEK, KOTOPasl MOXET IMIPUITH B OUEHb
CJIOXXHBIE IBMKEHMS, XOTsI BHEIIIHUX CHI, IEMCTBYIOIINX Ha
Hee, HUKaKuxX HeT.) MTak, MbI B3sJIM YacTHUILy BEIECTBA.
Ecnu oHa OyneT OoTHOCUTEIBHO HAC B ITIOKOE, TO 3TOT IMIOKOM
HUKOIJA HE HAapYyLIUTCS 03 BAMsSHUS BHeIIHUX cwi. Eciau
OHa HAXOAWTCS B ABMXKEHUM, TO U ABMKEHUE HE HAPYIITUTCS
U HE U3MEHUTCS, T. €. He U3BMEHUTCS HU CKOPOCTD JIBIKE-
HUSI, HY er0 HalpaBJIeHUE: IBUKEHUE OyIeT MpsIMOJIMHEH -
HBIM ¥ PaBHOMEPHBIM. DTO U €CTh 3aKOH nHepuuu. Ho on
MMPUMEHUM M K CUCTEME MaTepUaJIbHBIX TelI, T. €. He K HEl,
a K ee IIEHTPY TSKeCTH, WM LIEHTPY MHepunu. Bo Bcskom
Tese, CUCTeMe WM KOMOMHALUM Tesl, COENMHEHHBIX UIn
HECOEeIMHEHHBIX, MOXXHO BOOOPa3UTh HEKOTOPYIO CPENHIO0
TOYKY, Ha3bIBaEMYIO [IEHTPOM MHepLK. Tak, y mapa, Kpyra
1 00py4ya OHA B LIEHTPE, Yy HaJIKU — B cepenuHe U T. I. Bot
9Ta-TO TOYKA BCErma WKW HEMOABMXKHA WJIN IBUKETCS 0e3
W3MEHEHUS HampaBlieHUsT U CKopocTu. [ToatoMy npyxuH-
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HBbIC YaChbl NN KaKaH—HI/I6YL[b MalllnHa B ITOJITHOM X014y, Ha-
KOH€1, OpraHn3M — MOI'YyT UMETb OYC€HDb CJIOXHOEC IBUXKE-
HUEC, HO LHCHTPp MHEPIMU KaXXI0TO M3 HUX OCTACTCA BEYHO
HCTIOABM2KHBIM.

3HayeHne Macchl

SABneHust coBeplaloTcs Tak, Kak Obl HEOECHBIX TEJ CO-
BceM He ObUTO. MBI TOBOPUM IIPO OTHOCUTEIbHBIC SIBJIC-
HMS, T. €. TI0 OTHOLIEHWIO K Hallleil CpaBHUTEIBHO rPOMaJi-
Hoit macce. Eciu ke oTu siBIeHNsI OTHOCUTB K COJTHITY MITH
K IpyroMy HeOGeCHOMY TeJly, IIPMHMMAsI €TO 32 HEITOABIK-
HbIA TOYBEHHMK, TO SIBJIEHUST OKaXKyTCs IPYTOro copTa, Xo-
TSI OIISITH-TAaKM He OymyT aOCOMIOTHBIMU, TaK Kak CoJHIle
MBI HE UMEeM HUKAKOTO MpaBa MPUHUMATb HETTOABWXKHBIM.

ITotom He 3a0ymeM, YTO ONUCHIBAEMBIE SIBICHUS JUIIb
MPpUOIM3UTENIFHO BepHBI. PaHO MM MO3MHO CKaxXeTcsI Aeii-
CTBME HEOECHBIX T JaXKe Ha OTHOCUTEIbHBIX SIBIICHUSIX.

Temnepp, Korga Mbl UMeeM CPaBHUTEIIBHO HETTOIBYLKHBIM
TMOYBEHHUK, HaM Jierye OyneT pa3oupaThcs BO BCEX sIBJIE-
HUSIX.

ITpmxmMeMcsT K KaKOM-I100 HETIOABIKHOM eT0 CTEHKE
CIIMHOM Y HAYHEM OTOpachIBaTh OT HErO pa3Hbie Tea. Mbl
TOXE CTaHEM IIPY STOM I10JIy9aTh TOJYKHU, HO MX IEUCTBUE
He OOHApPYXWUTCS B IBUXKEHWUM HAIIIETO Tefla, TaK KaK CIH-
Ha Hallla yAepXWBAeTCsl CTEHKOM MOYBeHHUKA. YeM 00J1b-
11e OyIeT oTOpackiBaeéMOe HAIIMMU PYKaMy WJIM HOTaMU Te-
JIO U YyeM OOJIbllIe ero rIOTHOCTh, TeM TPyIHee HaMm OyneT
€ro oTOpachIBaTh C OIPeAe/IEeHHOM YJIM HEM3MEHHOM CKO-
pocthio. HanmpumMep, 4ToOBI Macce B OMHY TOHHY, PaBHYIO
Macce OHOTo Kybrudyeckoro Metpa Boabl (61 mmyn, vt 1000
KWJIOTPAaMMOB), COOOIIUTh CEKYHAHYIO CKOPOCTb B 1 caH-
TUMETP, HAZO0 JAaBUTh HA HEE B OJJTHOM M TOM XK€ Harpas-
JICHUM B TeYeHUE OMHOM CEKYHIBI C CHJIOI0, OJIM3KOM K 1
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kumorpammy (0,001 Tonnsr). Ecnu naBieHne yMEeHBIIATCS
B CcTO pa3, unu oyaet 10 rpaMMoOB, TO CKOPOCTh 3TOU TOH-
HbI BEIlIeCTBA, B TEUEHME TOM e CEeKyH/Ibl, OyIeT B CTO pa3
menbire (0,1 mM). B mepBoM cityyae pyka B CEKyHAY IIpO-
JIBUHET Maccy Ha 0,5 caHTuMeTpa, BO BTOPOM — B CTO pa3
MEHBbIIE, WU Ha ! /0 CaHTHMETPA. Ecin GBI MBI Ha Ty Xe
TOHHY YIIOTpeOmiIn aaBjieHue B 10 KUJI0rpaMMoB, TO 3TO Te-
JIO B CEKYHIY TIpro0Opeio 0bI CKOpPOCTh B 10 caHTUMETpOB
Y IIPOABMUHYJIOCH HAIIMMM WieHaMu yxke B 10 pa3 OGoblire,
T. €. Ha 5 caHTuMeTpoB. OTCI0Ia BUAHO, UTO U TPOMAaTHbBIC
MacChl CIBUHYTD 1 IIPUBOIUTH B IBYDKEHUE HE CTOUT ITOY-
TH HUKaKKX ycrinii. CaMast HIYTOXKHASI CHJIa, B caMoe Ma-
JIO€ BpeMsI, YK€ CABUHET JII00YI0 TPOMAaIHYIO Maccy ¢ Me-
CTa ¥ IPUOACT €if BeYHOE, HEYHMUYTOXMUMOE 0e3 IeHCTBUS
HOBOW CWJIBI ABMKeHME. ToJIbKO YeM OoJibllle Macca, TeM
OoJiblle 1 TpeOyeTCsT crjla JIjIs COOOIIEHMS e TOM XKe CKO-
pocTH B TO ke Bpemsi. I, Hao00poT, Majible Macchl MpUo0-
peTaloT OOJBIIIME CKOPOCTU OT TOM XK€ CUJIBI U B TO XKe Bpe-
M. [Tomoxum, uro 10 TorHam (600 ITyI0B — BaroH) MbI XO-
TUM COOOIIUTh BEUHYIO CKOpocTh B 1 MeTp. Hano ycuiue
B 1000 xumorpammoB. Pabota pasHa 500 kmrorpaMmM-Me-
TPOB. DTO MYCTAKHU, 3TO PAaBHO NOTHATHIO 50 KMIIOrpaMMOB
(3 myna) Ha 10 MeTpOB BBICOTHI. B CBOOOTHOM OT TSKECTH
IMPOCTPAHCTBE MbI HE MOXEM B3BECUTb MACCy Ha PHIYaKHBIX
WU TIPY>KMHHBIX Becax, HO Mbl TaM €€ YyBCTBYEM 110 TOMY
COITPOTHBIIEHMIO, KOTOPOE OHA OKA3bIBAET, KOTa €€ IIPHUBO-
IT B OBIKeHue. Ecim Macca JIerko mpuBOIUTCS B IBUKE-
HUe, 3HAYUT OHA MaJia, HECMOTPS Ha €€ KaXKyIIIYIOCs OTPOM-
HOCTB: OHA ITyCTa BHYTPU WX UMeeT MaJIyIO IUIOTHOCTbD.
Boo0b11ie, ckopocTh, MojiydaeMasi Maccoi OT AEUCTBUS
IMOCTOSIHHOM CWJIbI, IPOIIOPIIMOHAIbHA BEJIMYMHE CUJIBI
U BpEMEHU €€ JaBJICHMSI; HO OHa 00paTHO MPOIIOPLIMO-
HaJIbHa BeJIMYMHE MacChl. 3Hasl 3TO, Mbl MOXeM OITpesie-
JINTh MAcCy, CKOPOCTb WJIM BpeMs, 3Has IBE U3 3TUX TPEX
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BeJm4yuH. [1010X1M, 9TO TEI0 HEM3BECTHOI MacChl IPHO0-
peJsio oT JaBieHus B | KuyiorpaMm B 1 ceKyHITy CKOpOCTb B 1
canTuMeTp. Torma ee macca 61m3Kka K ToHHe. Ecim ObI cko-
POCTb OKa3ajiach IIPH TEX Xe YCIOBUSIX B 5 pa3 O0JIbIIIE WIIN
B 7 pa3 MeHbIIIe, TO M Macca Obl1a OBl B TIEPBOM CJIyyae B 5
pa3 MeHBbIIIe, a BO BTOPOM B 7 pa3 bosbllle, T. €. B 0,2 TOH-
HbI UKW 7 TOHH. UTak, urpast TelaMu, IpUBOJS UX B JBU-
JKeHUSI, IIBBIPSISICh MU, MbI Oy/IeM YyBCTBOBATh MX Maccy;
OIIpeIeJIsisl 3Ke TOUHO CKOPOCTh MX IBYDKEHUSI U TIOTPEOHYI0
MIpU 3TOM CUJIY, Mbl Y3HaeM TOYHO 1 camyio Maccy. Cro-
€00 3TOT, KOHEYHO, He OCOOEHHO YIOOEH M He JIETKO AacT
TakWe TOYHbIE pe3yJIbTaThl, KaK Bechl Ha 3emiie. Ho Bcs-
K€ BEChl — M MPYKWHHBIE Y PhIYakKHbIE — TYT COBEPIIICH-
HO GeccUibHBL. [IpyXHHBIE 11T CAMBIX TPOMATHBIX, XOTS
ObI 0ECKOHEYHBIX, MACC BCETAa MOKAa3bIBAIOT HYJIb, T. €. OT-
HOCHTEJIbHBIE BeCa; a phIYaXkKHbIE — IS BCSIKOI MacChI IT0-
Ka3bIBAIOT BCSIKUI BEC, T. €. OHU HAXOJSTCS B PABHOBECUM
IIPY BCSIKOM HArpy3Ke M BCSIKOM MOJIOKEHUM KOPOMBICIA
U cTpesiKu. JIerko v yooOHO y3HaBaTh MAaccCy ¢ MOMOIIBIO
LIEHTPOOEXKHOM cuiibl. BepTute Ha HUTKE KameHb. [1pu oxa-
HOM M TOM e CKOPOCTH U [UIMHE HUTKY €€ HaTsKeHue Oy-
JIET TIPOMOPIIMOHAJIBHO Macce KaMHsI. BOT HOBbIE OCHOBa-
HUS U UBMEPEHUS MACChI.

Cpo0Oona npwkennii. OTCyTCTBHE Beca

MBuI B GecIIpe e TbHOM ITYCTOTe ¢ CHSTFOIITUM kapkKo CoTH-
1IeM ¥ HeMepLaIIUMU 3Be31aMu. [1pu Hac TOJIbKO OTHO-
CUTEITbHO HEMOIBVKHBIN MTOYBEHHUK. [10BOJIBHO XOTSI OB
YYTh-UyTh OTTOJKHYTHCS OT HETO, YTOOBI TTOJYYUTh HEKOTO-
PYIO CKOPOCTb, KOTOpas yHECET HaC HaBEKH IO TIPSIMOI JIH -
HHHM OT TIOYBEHHUKA. 3HAYUT, TIEPEABIDKEHIE Tel B HAIIei
cpelle Ha JI0Oble MWIJIMOHBI BEPCT POBHO HUYETO HE CTO-
nT. Kak yrpaBnste 3TMM IBIKeHHeM? DTo Ipyroit BOIpoc.
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