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3. Ilapoxoa ABMKeTCS Ha BOCTOK BAO/AbL NapasljielH ¢ reorpaduyeckodf WHPOTOH
& = 60°. Ckopocts mapoxoga v= 10 m/c. OnpenesnTh Bec Teda P Ha napoxoge,
€C/IH B3BELIMBAHHE 1POU3BOAMTCA HA NPYKHHHBIX Becax. Bec Toro ®e Te/la, HEMOABHK-
HOTOG OTHOCHTEJLHO 3emid, B TOH e TOUKe 3eMHOH NOBePXHOCTH papeH Pg.
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(R— pannyc 3eman).

4, CamoJsier JIETHT C TIOCTOSIHHON CKOPOCTDLIO, OMHCHIBAs OKDPYXKHOCTb Ha IIO-
cTosiHHOH BHIcoTe. Kakoe Hampapaenue OyneT yKa3bpBarb HUTL OTBECA, NOABEILEHHOTO
B calose camoJera? HaliTH nepHop Mmaibix KoJeGaHHE MaTeMaTHYeCKOro MasgTHHKA
BHYTPH CaMoJIeTa, /K JUIHHA MaATHHKA PaBHa /, KOPIYC caMoJieTa HaKJIOHeH K Hanpa-
BJCHHIO TOPH30HTA MOJ YIJICM .

Or1BerT. Hurp orseca ycTaHOBHTCHA NepNeHAMKYJSPHO K TOJY CajJoHa CaMo-

[ cos o

nera. T=2n

5. CamoJieT JseTaeT Ha MOCTOSIHHON BBICOTE MO OKPYXKHOCTH pagHyca R == 25 KM
C TIOCTOSIHHOH CKOpOCThIO U == 250 M/c. B kaGWHe caMosieTa yCTAHOBJEHBI [PYKUH-
gele B MasTHHKOBHIE Yachl. Kakoe BpeMsl mofleTa {’ MOKAaXyT MasiTHHKOBLIE Yachl,
€c/Ii 3TO BpeMsi, M3MEepeHHOe NPYXUHHBIMH 4acamud, papo £= 1 4? Hacu cumurarp
uieanbubivi. Cuny Kopuoauca, BBHAY ee MaloCTH, He YYHTHIBATb.
4

oTBeT.t'=t<1+ZI§Tg2>=1 g 56 c.

§ 67. OrkjodeHde NajalILMX TeJ OT HANpABJEHHA OTBeca

1. Hycre Teno cBoGopHo manaer B mode TsKecTH 3emad. B 3Tom
cayusae F = 0, u ypaBHenne (65.3) mepexoaur B

a=g-+2[vo) (67.1)

DTO ypaBHEHHe ONHCLIBAET C80000HOE NAOEHUE MeA ¢ YHemoMm BPOUIEHUS.
3emau. Bausuue Bpalienns 3eMIH CBOAUTCH K EHCTBHIO IEHTPOGEKHON
1 Kopuo/aucoBol cuil. LlenTpobexHast cHIa YUHTHIBAETCS aBTOMATHIECKH,
TaK KaK OHa BK/IOYE€HA B Bec Tesla mg KakK ero cocTaBHasd 4actb. Hanndne
3TOH CHJIbl HE MeHsleT BUJ ypaBHEHHs. TOJNBKO HampaBleHHE K LEHTPY
3eM/1H 3aMeHsIeTcsl HallpaBJeHHeM OTBeca. B ocTalbHOM LeHTpOoOekKHAsT
CHJIa He IPUBOJUT K KaueCTBEHHO HOBBIM SIBIeHHsIM. BoJee cyuiecTenHo
BJIMsIET Ha XapakTep JBHKeHHs KOpHojHcoBa cuna. Ilpu nadenuu mea
be3 Ha4aAbHOU CKOPOCMU KOPUOAUCOBA CUAQ NPOSEASILMCA 6 OMKAOHEHUU
CB0000HO NAOAOWUX MEA K 60CMOKY U IKEAMOPY OM HANPABACHUS OMEecd.
Teopus 3THx ABJEHUE CBOAUTCH K pelennio AuddepeHidanpioro ypas-
nenus (67.1). Ecan BeKTop g mHocTosiHeH, TO BEKTOPHOE YpaBHEHHe
(67.1) skBHBaJeHTHO cHCTEME Tpex JHHeHHLIX auddepeHHaIbHEX
ypaBHEHHH BTOPOro NOPALKA ¢ NOCTOAHHBIMH Kosdpruuentamu. TouHoe
pellieHHe TAKOH CHCTeMBI OMYYHThL HETPY HO € IOMOLIBIO O6IIEH3BECTHLIX
METO/I0B, H3JaraeMblX B TeOpHH AH(bhepeHnHATbHbIX YpaBHEHHH.
OnHako Mul 11O 3ToMy IyTH He noiizemM. OH TPOMO3JIOK, a IJIaBHOE,
nojlyyeHHe TOYHLIX pelleHHHl BPSL JIM ONpaBlaHO, KOTAa B ypaBHEHUH
(67.1) npeneOperaercss 3aBHCHMOCTBIO & oT KoopauHar. [locrennee
JOMYCTHMO JHIIb TOTJA, KOrja ABIHIKEHHE PAcCMATPHBACTCA B CPABHU-
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TeJbHO HeGO/IbIIoH 06JAacTH NMPOCTPAHCTBA, BO BCeX TOYKAX KOTOPOH
BEKTOp g NMPAKTHYECKH OIMH H TOT Ke. A B 3THX CJIy4asx NMpeKpacHo
pabotaeT NpHOTHKEHHBIHA Mermod nocredosamensibix npubausiceruli, na-
IIMA BIOJHE MOCTATOYHYIO TOYHOCTHh. BHIUHC/EHHS MO 3TOMY METOLY
NpPOCTBl H Jy4llle BHIABJAAIOT CYLUIHOCTH fBJEeHHS. MIM MBI H BOCIOJIB-
3yemcsl.

2. B ypaBnenun (67.1) unen 2 [ow] Man no cpaBHenHIo ¢ g. Erc moxHo
paccMaTpHBaTb KakK MaJlylo NONPAaBKy H B HY.1e60M npubausiceruu
oT6pocuTb. Torga moJsyuarcsi 3aKoHbl CBOGOAHOTO najieHusi 6e3 yuera
BpallleHHsT 3eMJu:

a=g, v=9,1gl 67.2)

rie ¥, — HayajbpHasl CKOPOCTb TeJja.

Ilonp3ysich HyJeBHIM HpUOJIHKEHHEM, MOXKHO YYECTb H BJHSIHHE
KopHoJicoBoll cuibl. C 3ToH 1leqbio B ypaBHeHHe (67.1) Mbl moAcTaBUM
3HAYeHHe @ U3 HYJEeBOro NpPHOIHKEHHS H TAKHM MyTeM MOJTYYHM YCKO-
peHHe @ B nepsom npubAudceruy:

a=g+2[v,m]+2t[go]. 67.3)

MHTerHpOBaHHe 3TOTO ypaBHEHHA JaeT CKOPOCTL ¥ B TOM XKe le/léJIH-
KEHHHU:

V=10, gt+ 2t [v0] + [ go]. 67.4)

C NoMOILBIO 9TOTO BEIpaXKEHHsI CHOBA YTOUHsIEM BLIpaXKEHHE /151 KOPHO-
JucoBoil cuibl. MiMeHHo, nofcTaBass ero B ypaBHerue (67.1), nonyuaem
BLIpAXKEHHE /151 YCKOPEHHA @ BO 6rmopom npubausiceruu:

a=g-+2[000]+2[go] + 4 [[20] 0] + 22 [[gu] 0], (67.5)

a TocJae HHTErpHPOBaHHA 1O f — JJs CKOPOCTH ¥ B TOM XKe IpH-
OJMHKEHHH:

0=+ gt -+ 2 [0,0] + £ [go] + 222 [[og0] 0] + = £[[ga] o]. (67.6)

OnucaHHBIHA TTPOLLECC MOCTEA0BATENBHBIX MPUOJUKEHHH MOKHO GBLTO OBl
MpPONOMIKUTL HeorpannuenHo. O6opBeM ero Ha BTOPOM T PHOJHKEHHH.
Hurerpupys (67.6) mo ¢, HaxoAHM pajuyc-BeKTOpP MAaTepHAJbHOH TOUKH
B /000 MOMEHT BpeMeHH BO BTOPOM HpPUGIHKEHHH:

r=rotod+y g+ 2[o0]+ 5 [go]+ 2 £[[vw] 0] + ¢ [[go]o]
(67.7)

B YACTHOCTH, €CJIM TeJO IMajaeT 6e3 HayaJbHOMH CKOpPOCTH, TO AJISA €TO
CMEIIEHHS M3 Haya/bHOTO MOJIOXKEHHUS 8§ = F — ¥, NOJYUUM

S=bgrtlgol+ Lllgolel (1.9
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3. Utobr nmpoaHaau3upoBaTh NMONYYEHHHIA pe3y/bTaT, BBeAeM Ipsi-
MOYTOJIbHYIO CHCTEMY KOOPAHHAT, Ha4ya/ 0 KOTOPOH MOMECTHM B TOUKY A,
U3 KOTODOH HayHHaeT MajaTh paccMaTpuBaemoe Teqao (puc. 188). Och
X HanpaBHM MO MapaJJjes]u Ha BOCTOK, OCb Y — IO MepHIHaHy K 3KBa-
TOPY, OCb Z — IO HaNpaBJ/EeHHIO. OTBeCa BHH3, T. €. BJIOJb BEKTOpa g.
Crpoektupyem 3ateM BhipaxkeHue (67.8) ua KoopaHHaTHble ocH. Bek-
TOpHOe NpousBefieHne [gw] HampaBieHo Ha BOCTOK, ILBOI/IHOG: BEKTOpHOE
npousseziente [[golo] ects Bektop,

HanpaB/JeHHBHA OT OCH BpallleHHud 1 2
3eMaHn U MepNeHAUKY/IAPHBIA K HeEH. > !
[TosTomMy mnepexonss K TNpOeKIHsM,
nonyan

gt2 5 mzl“g cos? ¥, (67.9)

é— of’g cos U, (67.10)

Y =S =y @H'gsin20,  (67.11)

X == Spocr =

rie ¥ — yron reorpaduyeckoft mmu-
pOTHl paccMaTpHBaeMoro Mecra. Bro-
poe cnaaraemoe B dopmyae (67.9)
€CTh TOIbKO MaJasi NONpaBKa K HyJle-
BOMY TPHOIMMKEHHIO H HEe MEHsieT Puc. 188.
KaueCTBEHHO XapakTep fBJeHHs. 70

cJlaraeMoe MOXKHO OTOPOCHTb W HAXOAMTb BpeMs NajeHHdA o dopMmyne
HYJIEBOTO TPHO/HKEHHUS

i= . .
= (67.12)

HHoe neno, Horaa peub uzet o popmydax (67.10) u (67.11). 3necs B Hyae-
BOM HpHOMHKeHHH X = y = (0. Bpamenue 3em/1u cKa3blBaeTcs B MOSB-
JIEHHH JBYX HOBbIX 3(D(EHTOB: OTKJOHEHHH CBOOONHO MAJAIOHX TeJ
K BOCTOKY M K KBaTOpDY OT HallpaBJ/eHHs oTBeca (a He OT HallpaBJIeHHSA
K LeHTpy 3emiH, KaK 3TO HHOT[A OWHO0YHO yTBepxAaioT). Bripaxenie
IJIsl BOCTOUHOTO OTKJIOHEHHS! MOXHO 3allUCaTbh B BUAE

Spocr = mth cos ¥ =3 hcos 0, (67.13)

rae h — poicoTa najenusi, a T == 2n/@ — MepHOI CYTOUHOTO BpalieHHS
Semay.

OTKJ/IOHEHHE S,,., OUEHb MaJjJo, TaK Kak B dopmyay (67.13) Bxo-
IMT Maablii MHOXuTeab ¢/T. Tak, mpu h = 100 m ¢ = 4,6 ¢, u gaa
wHpotel MockBbl (O = 56°) nosmydaeM Sy, = 1,2 cM. Ilpn manenun
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¢ Bhicotht A = 500 M moayuusnoch OH S0, = 13,8 cm. Hecmorps Ha
Manocth addeKra, ero ¢ yBepeHHOCTBIO YJaJoch HaGMIOAATE B OMLITAX
C TajZieHdeM Tea B Iy6OKHX 1axrax yxe B cepearne X1X Beka.
DKBaTOPHANBHOE OTKJOHEHHE CBSA3aHO C BOCTOYHBIM COOTHOILE-
HHEM:
o? sin O

Soxs = — 9 Spocre (67 14)

H3-3a Hanuuua Majoro MHOXuTens ot = 2nt/T OTKJOHEHHE K 3KBa-
TOpPY OYEHb MaJjo H MO 3TOH NPHYHHE HEIOCTYITHO HAGMIOAEHHIO.

S3AJAYH

1. Us pyxbs npousBeleH BBICTPeN CTPOro BBepX¥ (T. €. MapajsieNibHO JUHUH
otBeca). HauanpHas ckopocTs nyJd uy = 100 m/c, reorpaduueckas wupoTa Mecra
¥ = 60°. YuuthiBas oceBoe BpalleHHe 3eMJIH, ONP2AeNHTb NPAGHHAKEHHD, HACKOILKO
BOCTOYHee WJIM 3anajHee OT MecTa BhicTpesia ynageT nyJs. ComporuBieHHe BO3gyXa
HE TNPHHHMATb BO BHHMaHHe. :

OrBerT Ilyas oTkJIOHHTCA K 3amajy Ha paccTosHHE

3
Xaan =‘§' —v—g;:)— cos ¥ == 51 cm.

Pe3ynbTaT MOXeT NOKA3aThC HEOMHAAHHBIM. [IpH IBUWKEHHH BBEpX KOPHOJIHCOBA
CHMA OTKJOHSET GPOIIEHHOE TeIo K 3anajy OT HaNpaBieHHsl OTBeCA, NPH ABHKEHUH
BHH3 OH4 OTKJOHSeT ero K BOCTOKY. Ha nepBwlii B3rNsf KakeTcsd, Y4TO OTKJOHEHHe
K 3anafy IO/DKHO KOMIEHCHPOBATHCA MOCJAENYIOWMM OTK/IOHEHHEM K BOCTOKy. Ha
caMoM JeJle 3To He Tak. Korja Telo IBHXKeTcsl BBEpX, €ro GOKOBas HadalbHAs CHO-
POCTh PaBHA HYJIO. B HAWBBICWIVIO TOUKY Telo MPHXOLUT, OJHAKO, C 3aNannoii cocTa-
BJASOIIEH CKOPOCTH, KOTOPYIO OHO MPHOBPETAeT MOM NefiCTEHEM KOPHOJIHMCOBOH CHJBL
[TosToMy o6paTHoe NajeHHe Tela HAYHHAETCH C HavyalbHOH CKOPOCTBIO, HanpaBJeH-
Hol Ha 3anai. [IpH 3TOM TeJlo He TOJIBKO CMEIIAETCA K BOCTOKY TOJ NEfiCTBHEM HaMe-
HHBUIEH HaPaBJCHHe KOPHOJMCOBOM CHJBI, BO W MPONOJIMKAeT N0 WHePIHH IBHIAThCH
Ha 3amaf. B peayJinTaTe OTKJIOHEHHE K 3amafy oKasbiBaeTcsl 60/lblle, YeM OTK/OHEHHE
K BOCTOKY.

2. [log KakuM YIVIOM 0r K BeDTHKANW HANO NPOM3BECTH BHCTPeJ BBEPX, UYTOGHI
nyJs ynana o6paTHO B TOUKY, M3 KOTOpOH 6bU1 mpOH3BelieH BeicTpen? Mcrnonpsoats
JaHHble TMpeblayliell 3a1au.

Ortsert. CTBOJ PYXKES HAf0 HAKJOHHTH K BOCTOKY MOJ YIJIOM

o= ; vz’m cos ¥ =~ 2,45- 1074 pax = 0,85" ~= 51",

3. U3 opyaus, yCTaHOBJIEHHOTO B TOUKe 3eMHOfl MOBEPXHOCTH C reorpadHyeckoi
wupotoi ¥ = 30°, npou3BoAHTCA BBICTPE] B HANpaBJACHHH Ba BOCTOK. HauanbHast
CKOpOCTb cHapsiaa vy = 500 M/c, yros EbljeTa CHapsiaa (T. €. YroJl HAKJIOHA KacaTelb-
HOM B HauajbHOH TOUKe TPAEKTOPHH K IVIOCKOCTH ropH3oHTa) o = 60°. TIpene6perast
CONPOTHBJIEHHEM BO3lyXa W YUHTLIBAs BpallenHe 3eMJH. ONPelesHTh NpUGTHKEHHO
OTKJIOHEHHE Y TOYKH 11aJeHHs C}ialplﬂua OT IJIOCKOCTH cTpesibOul. Kakoe 31¢ 6yaer o1-
KJIOHEHHe: K 1ory WiH K cesepy? (IlmockocThio crpensGel HashiBaeTest BAOCKOCTD, MPO-
XoAAmas Yepe3 HampawJeHHe KacaTe/lbHOH B HauaJlbHOH TOUKe TPaeKTOPHH M HATpa-
BJledHe OTBeca B TOH e Touke.)
46u3 sin ¥ cos a sin? o

g2

OrBerT. K wry, y= ~T7 M



