
b3Ka 9 K1acC 

] 3 a z a a_ 1 . I s a  u a p a(25 6an1op) 
J[Ba OIIHaKOBBIX IIIaDHKa BICTDeIHBaOT BeDTHKaJIBHO BBeDX CO CKODOCTHMH, DaBHBIMH 20 M/C. 

BTopoif IIapK HaHHaeT JIBKeHHe Hepe3 3 CeKyHJII IIOCJIe IIeDBOTO. K MOMeHTy BO3BDaIIIeHHH 

IIapHKOB B TOHKe MX BIJIeTa DaCIIOJIOKeHa TBCD/Ia TODH3OHTaJIBHa IIOBeDXHOCT, OT KOTOpOif 

IIapHKH VIIDVTO OTCKaKHBaOT HaBepX. B KaKO MOMeHT BDeMeHH, OT HaaIa KCIIepHMeHTa, 

BTODOf IIIapHK BeDHeTCH B TOHKy BeTa B TpeTHi pa3? CTOJIKHOBeHHH IIIapHKOB CHHTaT 

a6COOTHO VIIpVFMH. IlonaraT, HTO pa3MepaMM IIIaDHKOB IIO CDaBHeHHO C BBICOTO X 

IIOJIB~Ma MOKHO IIpeHe6peE. 

Pemene 

JU peIIeH 3aa HeO6xOIIMO IIDaBHJIHO OIIHCaTE CTOJIKHOBeHHe IIIaDHKOB. IIp 

VIpyTOM CTOJIKHOBHMH BIIIOJIHHIOTCH 3aKOHBI COXpaHeHHH HDTHH, a TaKKe HMIyIca. LleHTp 

MaCC OJIHHaKOBBIX IIIapHKOB, HMeOIIIHX CKODOCTH I M V2, JIBHKeTCH CO CKOpOCTIO 

_ ! t y  

2  

CKOpOCTH VI V2 CKJIaJIIBaIOTCH C yHeTOM 3HaKa. B CHCTeMe OTCHeTa, CBH3aHHO C LIeHTpOM 

HHeDIIHH, CKODOCTH IIIaDHKOB HMCOT CJIeIVOIIIHe 3HaHeHH: 
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B  CHCTeMe IIeHTpa MHeDIIMH CyVMMapHHi MMIIVJIBC IIIapHKOB DaBeH HyJIIO KaK JI0 

CTOJIKHOBeHH, TaK OCIe. TaKM 06pa3OM, CKOpOCTH V, I V, IIOCJIe CTOJIKHOBeHHH JI0JTKHI 

OCTaBaTBCH DaBHIMH IIO MOJIVJIO H IIDOTHBOIIOJIOKHIMH IIO 3HaKy. COxpaHeHHe KHHeTHecKOf 

HepTHH IIDHBOJIIT K TOMy, HTO MOIV JIM CKOpOCTei V, H V, IIOCJIe CTOJIKHOBeHH IIIapHKOB DaBHI 

MOJIyJIHM JIO CTOJIKHOBHHI. 

O603HaIM CKODOCTH IIIapHKOB B CHCTeMe LIeHTDa HHeDIIMI IIOCJIe CTOJIKHOBeH Hepe3 v; 

H v , .  H3OKeHHBIe BIIIIe COO6paKeHHH IIpHBOJIHT K TOMy, HTO 

JU1 IIepeXOIIa K «HeIIOIBKHOi» J1a60paTOpoi CHCTeMe OTCHeTa HVKHO CIOKHT 

CKOpOCTM V , M  v, CO CKOpOCTIO LIeHTpa MHepLIHH V. Ecn v, v, - CKOpOCTI IIIapHKOB B 

JIa6OpaTOpHof CCTeMe OTCHeTa IOCJIe CTOJIKHOBCHHI, TO 

MOHO IIOIaTaT, HTO IIOCJIe CTOJIKHOBeHHH IIIapHKH «MeHHOTCH MeCTaMID»: BTOpOf 

IIpOIIOJDKaeT JIBHKeHHe CO CKOpOCTO IIepBOrO, a IIepBHi CO CKOpOCTIO BTOpOTO. HMeOTC B 



BHJIy He TOJIKO MOJIyVJIH CKOpOCTei, HO 3HaKH. COrJIaCHO yCJIOBHIO 3a1a1M, pa3MepaM 

IIapHKOB MOKHO IIpeHeOpeHE IIO CDaBHeHHO C BBICOTO IIOJI~Ma. '3HaHT, JIIHHa IVTH IIIaDHKOB 

He 3aBHCHT OT IX KOJIHHeCTBa. TaKHM 06pa3OM, MOKHO DaCCMaTDHBaTB «BHpTVaIBHBI» IIIapHKH, 

JIBKy LIecH nIO TO Ke caMof TpaeKTOpHH, TO peaJIBHIe, OJIHaKO IIpO3paHBIe JIpVF JI1 Ipyra 

He CTaIKHBaOIIIHeCH MeKIy co6of. 

BMpTyaIHIf IIIaDHK JIOCTHTHeT MaKCHMaJIHO BBICOTI TOTIa, KOT/Ia erO CKOpOCT (t) 

CTaHeT DaBHOi HyJI0. aMeIeHHe IIIapHKa O6yCIOBJIeHO VCKODHHeM CBO6OJIHOTO IIaIHH g, 

TaK TO 

nec lo BDeM JIOCTHKeHHH MaKCHMaJIHO BBICOTI I1OJI~Ma. BpeM BO3BDaIIIeHHH B TOHKy 

BIIeTa - 1  = 2 4 0 = 4 . 0 8  c. BTOpof BIpTVIHIf IIIapHK HaHHHaeT JIBDKeHHe epe3 3 CeKyHJII 

IIOCJIe IIeDBOTO, TaK HTO BeDHeTCH B MCXOIIHVIO TOHKy K MOMeHTy 1 = 4 . 0 8  + 3  =  7.08 c. IHepBi 

BHpTVJIBHIf IIIaDHK OTDa3HTCH OT IIOBeDXHOCTH, CHOBa JIOCTHTHeT MaKCHMaJIHO BBICOTI H 

BepHeTCH Ha3aJI K MOMeHTy t =2·4¢ = 8 . 1 6 c .  

BepHeMC K paCCMOTpeHHIO peaIBHBIX IIIaDHKOB, CTJIKHBaOIIIHXCH JIDVT C IIpyFOM. B 9TOM 
cIyHae, BTOpOf IIIapHK BCeTJIa 6yJIeT HKe IIeDBOTO, TaK TO MeHHO TOT IIIapHK 6yJIeT 
OTpaKaTBC OT IIOBeDXHOCTH. MOMeHTI BDeMeHH, COOTBeTCTBVOIIIHe CTOJIKHOBeHHM BTOpOTO 
IIIapHKa C IIOBepXHOCTIO, COBIIaJIVT C MOMeHTaMI h1, h2, t3. TaKIM 06pa3OM, OTBeT 3a1M: 
t = 8 . 1 6 c .  

OrBer: t = 8 . 1 6  c. J[onycTMo noaraT g =  1 0  M/c; Tor1a t = 8 . 0  c. 

KpTep OIeHBaH 

] .  IHpaBJIHO OIIMCaHO BepTHKIBHOe JIBHKeHHe IIIapHKOB B IIOJIe CHJII TDKeCTH: 2I0 6 

6a.1.10B; 

2. IHpaBJIBHO DaCCMOTDeHO H3MeHHHe CKOpOCTe LIIapHKOB IIDH CTOJIKHOBeHHIX: II0 8 

6a.1./10B, 

3 .  IIpaBIBHO DaCCMOTDeHO BJIHHHHe CTOJIKHOBeHHi LIIapHKOB Ha HX TDaeKTOpHM (J1H60 

IIpaBJIBHO IIDHMCHCHa MOJI€JIB BHDTVaIBHIX He3aBHCHMIX IIIapHKOB, HCIIOJIE3OBaHHa1 B 

peIIeHHH BIIIIe): /10 8 6a1.010B; 

4. IHpaBJIHO IIOIV HeH H CpOpMyJIHDOBaH OTBT 3a1aH: 210 3 6a1010B. 

] 3 a n a a_ 2 . C e u e e  3B~31(25 6an1oB) 
KOCMHHeCKHf IIVTeIIIeCTBeHHHK BIHVKJIeH OCTaHOBHTCI Ha He3HaKOMO IJIaHeTe JI1H peMOHTa 

3Be3101eTa. PeMOHT IIOTpe~OBaJ1 IIeJIOTO TOIa, TO eCT BCeTO IIeDHOIa O6paIeH TO1 IIJIaHeTI 

BOKpyr cBOe 3Be3III. IHyTeIIIeCTBeHHMK 3aMeHaeT, HTO 3a BpeMH DeMOHTa BCe 3Be3/II HOHHOTO 

He6a CMeIIIaJIHC He MeHee HeM Ha 30 yTJIOBBIX CeKVHJI OTHOCHTOJIHO IIOJIOKeHHf, BBIHHCJIeHHIX 

KODA6e1HIM KOMIIBOTeDOM IIO TDeXMepHIM KOODJIHHaTaM TX 3Be3JI B KOCMHHeCKOM 

IIpOCTDaHCTBe. KaKOB paHyC Op6TEI IIJIaHeTI, eCJIH IIpOIIODKHTeJIHOCT roIa coBna1a C 

JUJIHTeJIBHOCTO TOI1a Ha eMne? 
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Pemene 

PcyHOK I 

bdeKT, pacCMoTpeHHi B 3a1ae, o@ycnoBeH a6eppauei cBeTa. VrOJ1, IIOII KOTOpIM 

3Be3J1a BHJIHa Ha He6ecHo cbepe, OnpeIeJHeTC CJIOKeHHeM BeKTOpOB CKOpOCTH CBeTa, MJIyIIIeTO 

OT 3Be3JI1 K eMne (BeKTOp C Ha PHcyHKe I), BeKTOpa Op6TaJIHOi1 CKODOCTH IIJIaHeTI i ,  

B3TOTO CO 3HaKOM «MHHVC». COKeHHe VKa3aHHIX BeKTODOB H 3HaK KMHHVC» BO3HHKaOT IIpH 

nIepexoIIe OT CHCTeMI OTCHeTa, CB3aHHO C KOCMOCOM (KOTOpIf yIIDOIIIeHHo cHHTaeM 

HeIIOJIBHKHIM) K CHCTeMe OTCHeTa IIJIaHeTI, JIBDKyIIIeiCH BOKpyr CBOe 3Be31I. 

OTMeTHM, HTO JIJIH CTDOTOTO DeIIIeHHI 3a1aH IIeDeXOJIHT B cHCTeMy OTcHeTa JIB»Ky IIeiCH 

IIJIaHCTI HVKHO C HCIIOI3OBaHHeM CIIeIHaJIHOf TeODHH OTHOCHTeJIHOCTH. IIp TOM 

IIOJIV HaeTCI, TO 

V 

­ 

C 

C JIpyrOf CTOpOHBI, Op6ITaJIHaH CKODOCT IIJIaHeTI MaJIa IIO CpaBHeHHO CO CKOpOCT6IO 

CBeTa, B CB3 c eM peIIeHHe e3 CIIeIIHaJIHOf TeOpHH OTHOCHTOJIBHOCTH BIIOJIHe BO3MOKHO. 

HMeHHO TaKOTO DeIIeHHH MOKHO OKHJIaT Ha IIIKOJIBHOM VDOBHe, eTO JI0CTaTOHHO JIJ1H 

MaKCHMaIBHOTO OLICHHBaHHH pa6OTEI. VKa3aHHOe IIpHOIHKeHHe H IIOKa3aHO Ha PcyHKe l :  

V  

g ( a ) = ­  

C  

BHMOe IIOJIOKeHHe 3Be3JI5I 6yJIeT H3MeHHTLC B TeHeHHe TOI, B 3aBHCHMOCTH OT 

B3aIMHO~ OpHeHTaLIHH BeKTODOB € H . OpMyJIHDOBKa 3a1aH IIO3BOJIHeT BI6paT JI1H 

peIIeHHH IDOH3BOJIBHyIO 3Be31y. Ha6oee IpOCTBIM IIDeICTaBJIHeTC BI6Op JI060 113 3Be31, 

paCnOnIOKeHHIX B TOf Ke IIJIOCKOCTH, HTO M Op6Ta IIIaHeTI. TaKa 3Be31a B TeHeHHe TOI1a 

6yIeT CMeIIIaTCM IIO IIpIMOi BJIOJI KJIMIITHKH IIDOeKLIHM Op6TEI IIJIaHeTI Ha He6eCHyO 

cpepy. CpeIHee IO1OKeHHe 6yJIeT COOTBeTCTBOBAT OTCyTCTBO a6eppaI (o = 0), TOTI1a KaK 

KpafHHe IIOJIOKeHHI TeM MOMeHTaM BDeMCHH, KOTJIa BeKTODI V H C B3aIMHO 

IIepIIeHJIHKVJIHpHEI (PHCyHOK 2). B TM MOMeHTI VFJIOBOe CMeIIIeHHe 3Be3II OTHOCHTeJIHO 

CDeJIHeTO IIOIOKCHH JIOCTHTHeT MaKCHMJIHOTO 3HaHeHHH 

-aces[],-so-14s1om 

(  3 0 " - n  J 
CeKVHJII B DaJIHaHI: 1 . 4 5 . 1 0  =  3600 · 180 



3Be371a 

PncyHo2 

TaKM 06pa3OM, Op6TaJ1Ha1 CKODOCT IIJIaHeTI: 

v = t g ( a ) · c = a · c = 1 , 4 5 . 1 0 · 3 . 0 0 . 1 0  =  43.5 KM/c 

(paceT C 6OJ1LIIMM KOJIMeCTBOM 3HaaIx LHbp J1a~T 43.6 KM/c) 

IIpIMeM IIDOJIOJTKHTOJIBHOCT 3eMHOrO TOIa paBHOi 365 J1HM. IlepeCeT B CeKyHJII: 

1ron =365 cyTOK = 365 .24 .3600 = 3 . 1 5 . 1 0  c .  

[[Ha IyTH IJIaHeTI B TeHeHHe TOI1a (L) BJIHeTC IIDOH3BeJIeHHeM Op6HTa.JIHOi CKOpOCTH 
Ha TO BpeM. 

L = 3 . 1 5 . 1 0  43.6 = 1 . 3 8 · 1 0  KM. 

Papyc op6TI nOyaeM Ka R =  L/2: 

R=L/2n = 2 . 1 9 . 1 0  M .  

OTMeTHM, HTO MCI1OJI3OBaHHe 6on1ee TOHHO JIIMHBI TOI1a, paBHO 365.25 CyTOK, He 
H3MeHHeT IICDBIX TDeX 3HaaIIIMX LMpp oTBeTa. 

OrBer: pay¢ oprrI nIaHeTI paBeH 2.19.10 M. 

KpTep OIIeHBaHM 

] .  IHOKa3aHO IpaBJIHOe IIOHHMaHMe BJIeHHH, paccMaTpHBaeMorO B 3a1ae: 210 12 

6a.1./10B, 

2. IHpaBJIBHO IIOIV HeHa Op6HTaJIHaH CKODOCT IIJIaHTI, C yHeTOM yIJIOBOTO CMeIIIeHI 
3Be3JI: 210 6 6a.1.10B; 

3 .  IIonIyHeHa IpaBJHa popMyn1a I1 paceTa paIIyCa Op6TI IIJIaHOTH: J10 4 6a.1.010B; 

4. IHO1yHeH IpaBHJIHIi1 OTBeT: J10 3 6a1010B. 

] 3 a a a_ 3 . o y e r a y C o m u a ( 2 5  6an1B) 
K COHLIy IIpH6IWKaeTC JIeIHHa KOMeTa, HMeBIIIaH BIIaJIH OT Hero TeMnepaTypy To. HoTOK 
TeIIJIa OT CO1HLIa pa3OrpeBaeT BHeIIIHHe CJIOH KOMeTI TaK, HTO OHM Cap»OTC. B pe3ynITaTe, 

paIHyC KOMeTI yMeHBIIIaeTC Ha 10 %. TeMneparypa ocraBuerOC JI/Ia ocTaeTC paBHo To, B 

CB3H C HH3KO1 TeIIIOIIDOBOIHOT0. ]Io KaKo1 TeMIIepaTyDI HarpeJIC 6I Ha MeCTe KOMeTEI 

Kee3HI MeTeOpHT TO Ke MaCCI, IIOIV HHBIIIHi CTOJIBKO Ke COJIHeHHOTO TeIIJ1a? IHoaraTL, HTO 



TeIIJIOIIDOBOJIHOCT Ke.JIe3a HaCTOJ1KO BICOKa, TO TeMepaTypa BcerO 061~Ma MeTeOpHTa paBHa 

TeMIIepaTyDe IIOBeDXHOCTH. CHTaT, HTO HepTHH, HeO6XOJIIMaH JUIH HaIpeBa eIHHHIII MaCCI 

KOMeTI C IIOCJIeJIVOIIIHM HCIIapeHHeM, TaKOBa Ke, KaK Ha eMIe IIpH HOpMaIHIX VCIOBHHX. 

IlonaraTE, TO Ha ere BoIa cnapIa¢ 6I Ip TeMnepaType, paBHoi 100 °C. IIpHHT 
yIIeJIBHVIO TeIIIO~MKOCTE JTIIa paBHoi 2100 [UK/(KT·PC), yIIeIBHyIO TeIIIOTy IJIaBJIeHHH J1I1a 
paBHoi 3 . 34 . 10 JU/KT, yIIeJIHyIO TeIIJIO~MKOCT BOIII paBHO 4200 [UK/(KT·C), yJIeJ1Hy IO 

TeIIJIOTy I1apO06pa3OBaHHH BO/II paBHo 2.26.10 JU/KT, yIeJTBHVIO TeIIJIO~MKOCT Ke1e3a 
paBoi1 460 JU/(Kr·°C). 

Pemene 

ECJ paIyc oMeTI yMeHBIIaeTCH Ha 1 0 % ,  To payc e~ coxpaBmIerOC 1pa 6yeT 
HMeT 3HaeHHe 0.9.. TOr/1a, MaCCa CIapBIIxC CJ1O~B KOMeTI: 

-rs(( 0 9 8 ) ) - r · • ( - 0 9 ) = 0 2 7 1 . m  

'3J1eC I MCXOIIHa MaCCa KOMeTBI, D - IIJIOTHOCT KOMeTI ((baKTHHeCKM He MCI1OJ1B3yeTC»). 
HarpeB, IIJIaBJIeHHe H IIOCJIeJIVOIIIee HCIIapeHMe MaCCI Am IIOTDe6yIOT HeDTHH 

AE =  Am((0CT)c. +(ooc 0C)e. ...+3..+3.)= 
= 0. 2 7 1 m - ( c,  · 100C+2,  + 2,  c,  · T, )  

•  BO]II '11/Ia BO,/II J1,/Ia 0 

TeMnepaTypy To 3eC HyKHO IIDeICTaBJIHTL B TpaIIyCax LleJC. COrIaCHO yCJIOBMO 3a11aH, 
HeO6xOMO Hai~TH TeMIIepaTypy T Kee3HOTO MTeOpHTa MaCCI II, KOTODIf IIOJIVHHT HeDTHO 
AE mp H a a o i  TeMnepaType T. Hp yCIOBMM, To T MeHIIe, HeM TeMIIepaTypa IJIaBJIeHH 
Ken1e3a, noyaeT cIeIyoIee: 

m((T -T, ) · c,  ,) =  AE  = 0. 2 7 1 m · ( c,  · 1 0 0 C + 2,  + 2,  c,  · T, )  
0  Ke1e3a . BOII 1Ia 'BOJII JI[Ia 0 ' 

OTC0I1a, 

( c  
1  + A  c  ]  T  = T,  + 0 . 2 7 1 .  mu . 1 0 0 C 4 ' m y  ' ' . T,  =  

enea (enea Gene»a 

( c ] ( c  A  + A  ]  - T, 1 - 0 2 7 1 = - o 2 7 1 l = = o o c + = =  =  

Kee3a Kee3a Ke1e3a 

IlOICTaHOBKa HHCJIHHIX 3HaHeHif, IIpeIIOKeHHIX B 3a1ae, Ia~T pe3yJITaT 
T = 'I'a · ( l - 0 .2 7 1 • : Jlh /1 a  J+0.271 •(:B0/1hl · l00°C+ -\o;+AJih/1a]=1776°C-0.2372•'I'a (*) 

Kee3a Kee3a Ke1e3a 

BaHO OTMeTHT, TO Ti < 0  °C, nOCKOJIKy KOMeTa JIeIHHa (TeMnepaTypa To Bo Bcex bOpMynax BBIIIIe JIOKHa 6IT npeIcTaBeHa B IpaIyCax LleJ1CH, IIOCKOJIKy TaK IIpeIICTaBJIeHEI TeMIIeDaTVDBI IIJIaBJIeHH JIBIIa H KHIIeHH BO2II). TaKM 06pa3oM, TeMnepaTypa 

Ken1e3HOrO MeTeOpTa T non1yaerc 6o1Lei, eM 17769C .  C  JpyrOi CTOpOHI, TeMIepaTypa 

nIJIaBeH Kee3a COCTaBIHeT 1538  9C. 

Ilocne HarpeBa IO TeMIIeDaTVDI IIIaBJIeHH, KeJIe3Hi MeTeOpHT HaHHaeT IIJIaBHTC. 

Vpen1Ha TenOTa I1JIaBIeH Kee3a COCTaBJIeT 2 .70 . 10 [UK/KT. IHp HCIIOJIB3OBaHHM TOTO 



3Hae no1yaeTrc, TO BeHHHa m · ( ( T T ) : € ~ . )  npeBsraer 3Haee AE np 
BCeX OTpHLIaTeJTBHBIX 3HaHeHHX To OT HyJ1 JI0 -273 C (a6COOTHi Hy.JI TeMIIepaTypI): 

m((T -T) :c....2...)>AE = 0. 2 7 1 - m · ( e, · 1 0 0 c + 2, + 3 %  < . · T, )  

T a K H M  06pa3OM, KeIe3Hf MeTeOpIT He DaCIJIaBITCH IIOJIHOCTIO. CIeIOBaTeJ1HO, erO 
TeMIepaTy pa ocTaHeTc paBHOi TeMIIepaType IIJIaBJIeHH Ke1e3a ( 1 5 3 8  °C) IpH BCeX 3HaHeHHHX 
T% 

TeMnepaTypa H yJIeJIBHa TeIIJIOTa IIJIaBJIeHHH Ke1e3a MOIJIH He 6BITE H3BeCTHEIMH 

yHaCTHHKaM OJIHMIIHaJIBL. TaKM 06pa3OM, JIOIVCTIMI CJIeJIVOIIIHe BapHaHTI OTBeTa: 

• T=Tanen eea, IIDH HaJIHHHH KOJIHHeCTBeHHOTO O6OCHOBaHHI, IIOJIO6HOTO 

paCCMOTDeHHOMy BBIIIIe, 

• T = 1 7 7 6 C -- 0 . 2 3 7 2 . T, ,  eCII IpHMO yKa3aHo, To TeMnepaTypa T 1OKHa 6IT 

MeHLei, eM TeMIIepaTypa IIJIaBJIeHHH KeIe3a, HeH3BeCTHa aBTODy DeIIIeHHH. 

OrBeT: T = Tame e:ea. 

KpTep OIeHBaH 

] .  IHpaBJIHO OIIpeJIeJIeHa MaCCa HCIapHBIIIHXCH CJIOeB KOMeTI: J10 6 6a1.0108; 

2. IHpaBJIBHO 3aIHCaHa HeprH AE, nOTpeOOBaBIIa1CI JU1H HCIIapeHHH BeIIIeCTBa 

KOMeTI: I0 6 6a1.J10B, 

3 .  IIpaBIHO CI1OJI3OBaHa CB13B MOKJIy HeprHei AE TeMIepaTypOf Ke1e3HOTO 

MeTeOpHTa: 210 6 6a.1.10B; 

4. yKa3aHO, TO KeJIe3HH MeTeODHT MOT HaTpeTCH JI0 CBOe TeMIIepaTV DI IIJIaBJIeHI. 

J10 3 6a1.108. 

5 .  IIpBeIeH OIMH H3 BapHaHTOB IIDaBHJIHOTO OTBeTa: 210 3 6a1.10B. 

] 3 a z a a 4 . IIl a p a r ( 2 5  6an1op) 
loni1 IIIap, MaCCOi KOTODOTO MOKHO IpeHe~peE, 3aKpeIIJIeH TOHKOi HHTIO BHVTDH 

IIHJIHHJIDHHeCKOTO COCyJIa, 3anOJIHeHHOTO BOJIOf (CM. PHCyHOK). JI MCIIITaHHI HITH Ha 

IIDOHHOCT, COCyJI C IIIapOM IIepeMeIIaIOT B JIM]Te. HT DBeTCI, KOrIa yCKOpeHHe J1bTa 

COCTaBIeT 0 . ]  OT yCKODHHH CBO6OIHOTO IIaJIeHH g. KaK MOKHO OIIpeJIeJIHT IIpOHOCT Toi 
Ke HHTH B IIOXOKCM SKCIICDHMeHTe, 3MeHHB HeBeCOMIi IIIaD aJIOMHHHeBIM IIIaDOM TOTO Ke 
pa3Mepa? I1p Kaxoi Ce HaTHKeHHH DBeTCH HIT, ecIH pay Iapa paBe 7 c? HpHT 
IIJIOTHOCT BOIII paBHOi l r/CM', IJIOTHOCT aJIOMHHH paBoii 2.7 r/cM'. OTBeT O6OCHOBaT 

paceTaM. 



PHCyHOK K a1ae 4 

Pemene 

Corn1aCHO yIOBo 3a1aM, Macca Iuapa npeHe~peKMo Mana. HyKHO CHHTaT, TO CH1a 

TKeCT Ha TOT Iap He pIeicTByeT. JIeiCTBVOT Ha IIIaD CHJII ApXMeJIa M HaTDKeHHH HITH. 

IlonaraeM, TO HHT DBTCH TOT1a, CH1a ApXMMeJIa IIDeBBICHT MaKCHMaJIHVO CHJIy HaTDKHHH 

HHTM Tka. Cy ApXIMeIa MOKHO DaCCHHTIBaT IO popMy.1e 

4 
= P . 8 % = P 8 ' ,  (1) 

B aHHoi 3a1ae g TO CyMMa JIBVX yCKOpeHi, a MeHHO yCKODeHHH CBO6OJIHOTO IIaJIeH1 

go = 9.8 M/c yCKOpeHHH gepiu, CO31aBaeMOrO CHIO HHepLIHH, BO3HHKaoIIIe B 

yCKopoIIeMCH JHpTe. 3HaeHe gepmu n1O MOJIyJIo coOBnaJIaT C yCKOpeHHeM JIMbTa, a n1O 

3HKy IIDOTHBOIIOIOKHO. 

VCOBHeM 3a1aH He OIIpeIeJIeHO HaIIpaBJIeHHe VCKOpeHHH JIM)Ta. BO3MOKHBIe BapHaHTI: 

1 .  VCKOpeHHe JIM]Ta HaIIDaBJIeHO BBepX. B 9TOM CIyHae yCKOpeHHe geprun HanpaBIeHo 

BHH3, TaK HTO MOJIyJIH g0 H gep B popMy ne (l) CKJIaJIIBaOTC. 

g = 9 % + 8 % e n 8 + 0 l g, = I . l g % .  

CHJIa ApXHMeIa H MaKCHMaJIHa CHJIa HaTHKeHHH HHTH OKa3BIBaOTCH CJIeIVOIIIHMH: 

4 
F = T  = 1 l g · p ,  . - R  =  A1 max,1 · ·o  'so ''apa 

(2) 

(3) 

2. VCKOpeHMe JI]Ta HaIIpaBJIeHO BHH3. Tenepb, yCKOpeHHe gepn HaIpaBnIeHO BBepX, TaK 

TO MOIVJIH g0 H gepu BXOJI1T B pOpMyJIy (I) C  IDOTHBOIIOJIOKHIMH 3HaKaMH: 

COOTBeTCTBeHHO, 

g = 8 %  8%%»& - 0. l g ,  = 0. 9 . g % .  (4) 



4n 
F = T  = 0. 9 . g · p ,  • R  =  

A.2 max.2 ' ·0  'ow 2 ''apa 

(5) 

AJIOMHHHeBIf IIIaD HMeeT MaCCy, IIpHH~M erO IIJIOTHOCT BIIIIe, HeM IIJIOTHOCT BOJII. 

EC OCTaBIT OpHeHTaLIHO COCyIa TaKOf Ke, KaK Ha PCyHKe K 3a1ae, TO HHT He IIOpBeTCH 

HM IIDH KaKHX 3HaHeHHIX g, IIOCKOJIKy IOMHHHeBi IIIap 6yJIeT JIeKaT Ha IIHe cocyIa. [I1 

TOTO, TO6EI HCIIITAT HHT Ha IIDOHHOCT, COCVII HeO6XOJIIMO IIepeBeDHVTL. 

ECJ IepeBepHyTIi COCyJI 6yJIeT DaCnOIOKeH BepTHKaIHO, TO Ha aJOMHHMeBi 11ap 
6yJIyT IIeCTBOBaT CHJIa TKeCTM Fr, HaIIpaBIeHHa BHIM3, a TaKKe CHJII ApxMe/Ia H 
HaTDKeHHH HHTH, HaIIpaBIeHHBIe BBepX. Pa3HOCT CHI TDKeCTM M ApXMMe/Ia COCTaBIT 

Afi'T-A = g .  vmapa . (PaJIIOMMHIDI - PB0/1bl) = g .  
4; 

I?!apa . (PaJIIOMMHIDI - PB0/1bl). (6) 

B orcyTCTBHe yCKOpeHM pTa (pg =go = 9.8 M/c) AFr.=23.9 H, TO CyIIeCTBeHHO 
IIpeBBIIIIaeT MaKCHMaJIHVO CHIV HaTDKeHH HTH Tia. JI H3MepeHHH Tia« C IIOMOIII6IO 

aJOMIHHeBOTO IIIapa HeO6XO[IIMO CO3IaT TaKVO Ke CH1y AFT.A. TO MOKHO CIeIaT B IpTe, 
yCKOpOIIIeMCH BHH3, HTO IIOHH3HT bbeKTHBHOe 3HaeHHe g, aHaJIOTHHHO bopMyne (4). 

Heo6xop1IMOe 3HaeHe g pa~Tc popMy.no 

T, 3T.. 
E T . g =·  (  J F K  J  ~ : .l a s so s  ,% 4n.R,'.Posso P%%. 

(7) 

JU cyan The = 15 . 5  H nonyaeTen 3HaeHe g, paBHoe 6.34 M/c, TOTIa KaK Ip 
Ti a . 2 = 1 2 . 7 H  g = 5 . 1 9  Mlc. COOTBeTCTBeHHO, JIM]T IIOJDKeH IIBHTaTBCI C yCKOpeHHeM, 
HaIIDaBIeHHBIM BHH3, MOJIyJIB KOTOpOrO Ia~Tc bopMy oi 

8%%ea 8% g .  (8) 

Iloryaerc, To Ip Th = 1 5 . 5  H ycxopee npra gepu IIOJTKHO 6IT paBHIM 3.46 M/c, 
Torp1a Kax mp Th.2 = 12.7 H gepu = 4.61 M/c. 

OTBeT: JIJIH OIIDeJIeIeHHH IIDOHHOCTH HHTH C HCIIOJI3OBHHeM aJIOMHHHeBOTO IIapa 
Hy KHO IIeDeBDHVT COCVJI, IIpH TOM, JIHpT JIOJDKeH JIBHTaTECH C VCKOpeHHeM g, HaIIpaBIeHHEIM 
B H H 3 :g= 3.46 M/c m60 4.61 M/c. 

KpTep OIIeHBaH 

] .  IHpaBHJIHO DCCMOTDeHI CHJII ApXHMeIa H HaTKeHHH HHT, eiCTByOIMe Ha 

HeBeCOMI IIIap: I10 4 6a.1.010B; 

2. IHpaBJIBHO yHTeHO H3MeHeHHe CHJII ApXHMeIa B yCKOpOIIeM IpTe: I10 4 

6a.1./10B, 

3 .  IIOnIyeHI MaKCHMaJIHBIe 3HaHeHH CHJII HATKeHHH HHT T#as.1 6o Tax.2 

(IOCTaTOHHO OJIHOTO H3 BapHaHTOB); IIDH 9TOM, IIDaBHJIHO VK3aHO HaIIpaBJIeHHe VCKODeHHH 

JIHbTa, COOTBeTCTBVOIIIee KaKIOMy H3 THX CJIyHaeB: 210 6 6a.1.010B; 

4. yKa3aHO, HTO JIJIH H3MeDeHHI IIDOHHOCTH HHTH C IIOMOIIIIO aIOMHHHeBOrO LIapa COCyJI 

HeO6xOMO IIeDeBeDHVT: II0 4 6a.n1910B. 



5 .  IHpaBJIBHO Ha~JIeHI HaIpaBIIeHHe M MOJIyJIB yCKOpeHHH JIM]Ta, HeO6xOIIMIe JI1 

OIIpeJIeIeHHH IIDOHHOCTH HHTH C IIOMOIIIBIO aIOMHHHeBOTO IIIapa, IIDH JO6OM H3 3HaeHHi 

MaKCHMaJIBHOf CHJII HaTHKeHH HT Th,1 J16o Tax,2. 210 7 6an1010B. 


