JIBa 1mapuka Ha HUTH

YciaoBue

3amanme 10-1. JInxo 3akpyveHO

Cnpasoumnvie darHvle U Napamempv, PaccMampusaemMvls cucmem:* TpeHIEeM U COIPOTUBJICHIEM BO3-
JlyXa B JIAHHOM 3aJIaHUU [TpeHeOpedh, yCKopeHue cBoboHoro najenus g = 9,81 m/ c2.

1.1 «/IBa mapuka Ha HUTH» J[Ba HEOO/BIINX MIAPUKA MACCAMU 1M1 U Mo, CBI3aHHBIE JETKOI
HUTBIO JITMHOI [, BpAIAIOTCA C YIVIOBOH CKOPOCTHIO W B IOPU30HTasbHON miaockoctu (Puc. 1).
Haiiyiure cunb natszkenus aureit 71 u Ts, neficTByIoNne Ha KaXKIbIH 13 MMAPUKOB, COOTBETCTBEHHO.
Tpennem u cOMPOTUBJIEHUEM BO3/LyXa IIPEeHEOpPeUb.
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1.2 «Tpu mrapuka Ha HATHU» YCJIOXKHUM 3aJlady U JIOOABUM K cepejinHe HUTH JJIMHON [ Tpe-
Tuit HeGobINION Mmapuk mMaccoit mg (Puc. 2). Ilpu Bpariennn Takoil cucTeMbl Ha MOPU30HTATBHOMN
IJIOCKOCTH OKa3aJI0Ch, YTO MOJLYJIb CHJIbI HATSKEHUS JIEFKOW HUTH y I€PBOTO Iapuka paBeH 17,
a y BTOPOTO, cOOTBeTCTBeHHO, 15. Haiimure maccy mgs TpeTbero mapuka m yrjoBYIO CKOPOCTb W

BpallleHudA CUCTEMbI, CIUTasd MaCChbl IIapUKOB 11 U 719 U3BECTHbLIMUA.

—

g
@

ml m3 mz >

? % ?
S 2 1/2

Puc. 2
1.3 «Kocmuueckoe BpaineHue» Kocmudeckas cTaHIUs COCTOUT M3 JIBYX OTCEKOB MacCaMu 1M
U My, COCIUHEHHBIX JIJIMHHBIM OJHOPOAHBIM TpocoM Jymubl [. CTaHius Bpaliaercs BOKPYT OCH,
HEPHEH UK Y/ISIPHONR TPOCY, IIPU 3TOM MOJIYJ/Ib CUJIbI HATSIKEHUs TPOCa BOJIU3H OJHOIO OTCEKA PABEH
T, a Bosmsu gapyroro T+ AT (AT < T). Haiiaure Maccy COeMHUTETIHHOIO TPOCA My W YTTIOBYIO
CKOPOCTDb Wy BPAIIEHUsS KOCMIIECKONW CTAHIIAH.
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10 kuracc. Teoperndeckuit Typ. Bapuant 2.

Jluct orBeroB. 3ajsianue 10-1. JIuxo 3akpydyeHO

1.1 Cuia narszkenust Huru 17:

Cuta natsykenust HuTH Th:

1.2 Macca mg mapuxa:

VrioBasi CKOPOCTb W CUCTEMBI:

1.3 Macca coeIMHUTEILHOTO TPOCA My

VryioBasg CKOPOCTh Wye:

10 ksracc. Teoperndeckuii Typ. Bapuant 2.

Pemmenue

3amanue 10-1. «JIuxo 3akpydeHO»

Cnpasovrvie danmvle U NaApamempo. paccCMampusaemMvls CUCmem: TPEHIEM 1 COITPOTUBIEHUEM BO3-
JlyXa B JaHHOM 3aJIaHiH IIpeHebpedb, ycKopeHne cBoGoIHOro najenus g = 9,81 a/c?.



1.1 «/IBa mapuka Ha HUTH» J[Ba HEOOJBIINX MIAPUKA MACCAMU 1M1 U Mo, CBSI3aHHBIE JIETKOI
HUTBHIO JITMHOI [, BpAIAIOTCs C YIVIOBOH CKOPOCTHIO W B TOPHM30HTasbHON miaockoctu (Puc. 1).
Haiijiure cuibtl natsizkenust aureit 71 u Ts, neficTByIoNme Ha KaXKIbIi 13 MApPUKOB, COOTBETCTBEHHO.
Tpennem u copPOTUBIEHUEM BO3/LyXa MPEeHEOPEUb.
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1.2 «Tpu mapuka Ha HAUTHU» YCJIOXKHUM 33Jlady W JIOOABUM K cepejinHe HUTH JJIMHON [ Tpe-
Tuit HeGobINOI Mmapuk mMaccoit mg (Puc. 2). Ilpu Bparmernn Takoit cucTeMbl Ha TOPU30HTATBHOMN
IIJIOCKOCTH OKAa3aJI0Ch, YTO MO/IyJIb CUJIbI HATS2KEHUs JIETKONH HUTHU y MEPBOTO Mapuka paseH 17,
a y BTOpOTO, cOOTBeTCTBeHHO, 15. Haiinnre Maccy mgs TpeTbero mapuka u yrjoBYIO CKOPOCTb W
BpAIIEHNs] CUCTEMbBI, CHATAasl MaCChI MAPUKOB 111 U Mg U3BECTHBIMU.
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1.3 «Kocmmuueckoe BpareHue» KocMmudeckasi CTAHITUA COCTOUT U3 JIBYX OTCEKOB MacCaMU 11
U Mg, COEJMHEHHBIX JJIMHHBIM OJHOPOJIHBIM TpocoM JinHbI [. CTaHIus BpaIaeTcs BOKPYT OCH,
[TEePIIEHTUKYJIAPHON TPOCY, IPU STOM MOJLY/Ib CHJIbI HATSKEHUS TPOCa BOJM3H OJTHOTO OTCEKA paBEH
T, a 86smsu gpyroro T + AT (AT < T'). Haiijure Maccy CoOeIMHUTENHLHOTO TPOCA My U YIJIOBYIO
CKOPOCTH Wy, BPAIEHNT KOCMUYECKON CTaHIUN.
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Pemrenne:

3ananme 10-1. «/Iuxo 3akpyueHo»

1.1 «/Ipa mapuka Ha HuTH» Bpainenue mapukoB (MaTepUAJbHBIX TOYEK) Ha JIEPKOH HUTU IO
IJTOCKOCTH OyIeT MIPOUCXOIUTH BOKPYT X 1eHTpa Macc — rouku O (Puc. 01). IIpu sTom cama Touka,
O Oymer ocTaBaThCs HETOABUKHON OTHOCHUTE/BHO TJIQJIKOW TOPU30HTAIBHON IIJTIOCKOCTH, T.K. HET
POPU3OHTAJIBHBIX CUJI, CIIOCOOHBIX «CABUHYTb» CHCTEMY C MeCTa (CHJIbI HATSI?KEHUs HUTel T, u Ty
BHYTpPEHHUE, X cyMMa paBHa HYJIIO).
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Taxum 06pa3zoM, TpaeKTOPUU MIAPUKOB OYIYT IPEJICTABIATH COOOM MOPU30HTAIbHBIE OKPYKHOCTH
paguycamu [ u ly ¢ meaTpoM B Touke (). Paguychl TpaekTopuil IMapuKoB HailjieM U3 TpaJIuiiuOHHONR
CUCTEMBbI YPAaBHEHUNA JJIA [IEHTPA MAaCC JBYX MATEPUAJBHBIX TOYEK (CM. Puc. 01)
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maly = mols
U3 (1) HaxoauMm MCKOMBIE PACCTOSIHUS JI0 IEeHTPa Macc (OCH BPAIEHUST CUCTEMBbI )
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HOCKOJIbe TpeHusd B CUCTEME HeT, TO YIJIOBagd CKOPOCTL BpallleHUA IMIapUKOB BOKPYI' TOYKH O
6y,ILeT II0 MHEePIIUN OCTaBaTbCA TIOCTOSTHHON w = const.

U3 Broporo 3akona Hbiorona ¢ yderom (2) jijisi JBUKEHUs [EPBOrO IApUKa B TOPU30HTAJILHOI
IJIOCKOCTU HailjieM

ma mime
2 = WA,

m1w2l1 =T = Ti=mw (3)

my + Mo mi + Mo
AHaJIOrM9IHO JI/IsT BTOPOIO MIAPUKA,
2 My mims

2 2
Mowlo =Ty = Th =mew [ = w?l. 4
2 2 2 2 mi + mo my + Mo (>

Kak ciemyer u3 (3) u (4), cuibl HaTsKEHHsT HUTEH B TaKoil cucTeMe (HUTD JIerKasi) OJIMHAKOBBI 1
paBHBI

my1me
T=T,=T=——"-w = w21, (5)
mi + Mo
rje jp = —LT2 — 7 H, «[IPUBEJIEHHAsT Maccay, BCIOMOraTebHas BeJIUYINHA ¢ PA3MEPHOCTHIO MACCHI,
mi+mg

9aCTO BO3ZHUMKAIOIIAsI [IPU OMMCAHUU CUCTEeMbI JIBYX Tes. Tak uz (5) ciemyer, 9To cujia HaTsiyKe-
HU¢, JIeHCTBYIOMAs Ha KaXKJIbII M3 IapUKOB, PaBHA CUJIe HaTdKeHus 1 1pu JBUKEHUHN Tesia C
MPUBEJICHHON Maccoil ( Ha HUTHU JJIMHON [ ¢ TOM 2Ke YTJIOBOI CKOPOCTBIO W.
1.2 «Tpu mapuka #Ha uutuy» [Ipu jgobaBjaeHUN TpeThero IMapuKa Ha cepeuHy HUTH (DU3UKA IIPO-
necca He u3MeHnTcst — eHTp Mace O tpex mapukos (Puc. 02) mo-npexkuemy OyieT HEOIBUKHBIM
IIPU BPAIEHUH CHUCTEMbI Ha TOPU30HTAJIBHON IIOCKOCTU. COOTBETCTBEHHO, Yepe3 Touky () Oyier
IIPOXO/INTh BEPTUKAJIbHAS OCh BPAIEHUS BCEl CUCTEMBI C IIOCTOSHHOM YIJIOBOM CKOPOCTBIO W.
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Opnako terepb Momyau 17 u Th cuit HATSAXKEHUS JIETKUX HUTEl, CBA3BIBAIOIINX I'PY3bI, OY/IyT pas-
JIMTIHBIMU, TIOCKOJIBbKY TIAPUK M3 UMEET MaccCy, U JIjId ero yCKOPEHHOTO JIBUXKEeHNS HyKHa HeHYyIeBast
Pa3HOCTH CHJI.

[Iycrb paccrostHue OT mapuka ¢ Maccoit my 70 nentpa mace O pasuo z (Puc. 02). Bropoii 3akon
Hbrotona it IBuKeHnsT KaxKJIOTO U3 MIAPUKOB B TOPU30HTAIBHON TIJIOCKOCTH IIPUMET BUJ

mow?x = T (6)

miw?(l —x) =Ty (7)
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m3w2 <§ — ZII) = T2 — T1 (8)

Paznenus (6) Ha (7), npujem K paBeHCTBY

mMoXx T2
mi (l — .13) T1
U3 KOTOPOro Hailjgem

my Ty

m1T2 -+ m2T1 ( )

[Moncrasiss (10) B (6), HafieM yIJIOBYIO CKOPOCTH BPAIEHMUS TAPUKOB

o o madztmaTy (11)
mlmgl

a nogcrapisd (10) B (8), HaiijileM Maccy mg TPETHETO IAPUKa

_ 2m1m2(T2 — Tl)
mng — m1T2

1.3 «Kocmuieckoe BpaiteHuey /s perenns 3Toro myHKTa JJOCTATOYHO JI0TaIaThCA, 9TO POJIb

TPETHEro MapuKa Maccoil mg 3JIeCh UI'PAeT TPOC, MEHTP MAcC KOTOPOI'O HAXOJUTCHA Ha IOJIOBUHE

JJIAHBI %, T.e. B TOI YK€ TOYKe TJle HAXO/UJICS TPETHii mapuk (310 BaxKHO!).
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CreoBaTesbHO, MOYKHO MPOCTO aKKypaTHO BOCIOJB30BaThest Gopmyaamu (11) u (12) ¢ yuerom

yesoBust Manoctun (AT < T') pasHOCTH CHJI HATSI?KEHUsI KOHIIOB Tpoca (BJIOJb CAMOrO TPOCa 3Ta

CUJIa MEHSIeTCsI, HO yPaBHEHUsI 3allUChIBAIOTCS JJIsl JBIZKEHUsI [IEHTPa Macc Tesal).

Byuem cuurarbh, 9TO0 BTOPOIl OTCEK MaccuBHee mepBoro (ms > mq), TOTJA HOHATHO, 4TO Tp =
) ) )

T+AT, aTy=T.

CoOoTBeTCTBEHHO, Macca TPOCa, COEJINHSIONIEr0 OTCEKN KOCMUYECKOI cTaHIuu, OyjieT paBHa

2m1m2(T2 — Tl) lemgAT 2m1m2AT
My = = ={AT< T}~ ————— 13
m2T1 — m1T2 (m2 — ml)T + mgAT { } (mg — ml)T ( )
a yIVIOBad CKOPOCTDL BpallleHUA CTaHIIHUN
T T T AT T
midg + Mo 1: (m1+m2) —+ my :{AT<<T}% (m1+m2) _ 4 (14>
m1mol mM1Mol M1 Mol ul

— _Mmim2
e = ;e — npuBejieHHas Macca oTcekos craniun (6es maccnl Tpocal).

O6parure BHEUMaHUE, 9TO pe3yibrar (14) Hampsamyio cieyer u3 (5), IOCKOJIBKY Macca Tpoca ro-
pPa3/10 MEeHbIIE MACChI KarKI0r0 U3 OTCEKOB 110 OT/IEILHOCTH.



