CHUGNG 3: CHUYEN PONG NHIN THAY NGAY PEM
CUA THIEN THE

' 4 7. NHONG PAC TINH CO BAN CUA CHUYEN PONG NHIN
THAY NGAY PEM CUA CAC THIEN THE
T4t c& cdc thién thé, trong khi khong thay d6i vi uf trong d6i voi nhau, déu

dich chuyén trén vOm trdfi trong mft ngay. Vi ngdy ndy sang ngay khdc, vdo cang mot
gi® £y ta lai nhin thiy lai cing mét ngdi sao &.-chng mot vj trd gy trén biu trdi. Phin




Thign vdn hdng Ldi

16n céc thién th€ chuyén dfng tir Dong sang Thy, trong khi d6 c6 mdt s8 thién hé ,
trong m§t khodng thdi gian nhft dinh ndo 46 lai chuyén d9ng tir TRy sang Dong.

Nguyén nhén v§t Iy ciia hi¢n twgng ndy I1d do Trdi 4t quay xung quanh (ryc
cia minh. Tuy nhién, trong Thién vin cliu, cfc hi¢n trgng trén Thién ciu dugc nghién
cftu trénquan di€m nhv I3 nhitng gi ngudi qean st phin thfy. Trong tredng hop niy,
ngudi quan st nhu cim thiy ing Thién ciu cing vdi tft cd c4c thién thé trén n6 quay
quanh troc cda Thién ciu. Sy chuyén djng ndy dudc goi 13 Chuyén d6ng nhin thdy
ngiy dém ciia Thién ciu “. Néu twdng tugng ta ddng ngodi Thién ciu nhin vao thién
ctc B{c Py thi s& thdy chuyén dong nhin thfy ngdy dém cda Thiéa ciu theo chi®u kim
ddng hd.

b

e Trong chuyén d0ug ngdy dém thi dudng diy doi, chin urdi va kinh tuyén ngudi
quan st s& dtng yén mién 1a ngudi quan sét khéng thay 8i vi tf cia minh. Cdn
vi trf clia cfc thién thé 5& chuyén dong cang voi Thién clu .

e Do chuyén déng ngdy dém ma tAt c& céc thién thé, trong khi chng quay v6éi Thién
ciu, s& chuyén dfng theo mft qui dao song song voi Xich dao va khodng cdch tdi
Xich dac phu thugc vao xich Vi cia thién thé d6, va chdng ta goi d6 1a CHUYEN
PONG NHIN THAY NGAY PEM CUA CAC THIEN THE ( thyc chit d chuyén
dong 4o clia chc thién thé gdy ra do chuyén ddng quay ctia Tréi ai).

e Trong chuyén dong ngdy dém , céc thién thé s& ct mit phing chén trdi 8 dinh,
vong thing dtng gc va kinh tny&n ngudi quan sAt.
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< 8. CAC HIEN TUQUNG LIEN QUAN TGI CHUYﬁN PONG NGAY
PEM CUA THIEN THE - CHUYEN PONG NHIN THAY  CUA
THIEN THE TAI CA C VI PO KHAC NHAU

AN TUONG LIEN QUAN PEN CHUYEN PONG NGAY PEM CUA

THE

1. CAC ¥
TEUE?

“z’sn

t

Chéng ta s& @m hiéue cdc vi trf khdc nhau cda cing 1 thién thé trong chuyén
ddng ngdy dem, ciing nhy sy b trf clda cdc xfch vi cda cdc thién thé :

A. POI VOI THIEN THE D CO XICH VI BAC 5 :

Nhitng vi trf cda thién thé & cdc diém mai vi tuyén cia thién thé cft chin trdi
dude goi 12 diém moc d va diém 14n d; . Nhitng lht!i diém twong dng goi 1A thdi di€m
moc va thdi diém Lin cda thién thé.

Nhttng vi trf cla thién thé tai giao diém cda xfch vi cda thién thé vdi kinh tuyén
ngudi quan s4t dudc goi 1A rhimg di€m qua kinh tayén. Thién thé qua kinh tuyén tai 2
didm : qua kinh tyén thugng d; n¥m trén phin kinh tuy&n ngdy va qua kinh tuyé&n ha
d; nim trén phin kinh tuy&n dém cda kinh tnyén ngudi quan sft. Trén kinh tuy&n
tiiwgng thién thé c6 d9 cao 10n nhAt, cdn trén kinh tmyén ha c6 49 cao nhd nhit. Nhing
d¢ cao nay duge goi 12 A6 cao kinh tuyén H.
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Khi thién thé nkm & nhitng diém giao cia xich vi clia 06 vai vong, thing Gdng
g6c thi goi 14 thién thé di qua vong thing ddng goc. _

Trong hinh v& trén, thién thé D c{t qua phin phia Dong cia vong tbApg Gdng
péc tai &ém d; va mot &iém 46 xtng trén phiin phia T4y cla vong tbng ddng ¢Oc.

Phin qui dao d d; & d; cia thién thé D & cao hon mit phing cbén wdi , nép
ngudi quan s4t c6 thé nhin thiy né. Con phlin qui dao d; dy d thip hon mit phing chfn
trd4 thi khong thé nhin thiy dudc.

B. THHEN THE B COX{CH VIBAC 53 :

X§ch vi ciia n6 ndm bodn todn cao hon mjt phing chin trdi. Thién thé B khéng
¢6 hién twrong moc, lin va duge goi 1A thién th€ khdng lin. Piém di qua kinh tuyén ha
b, cfia mot thién thé khén lin cting vin & cao hon mit phing chin trdi. Trén hinh vé
1 thiy r¥ing thién thé B vdi gfa 1 & di cho 5& khong c{t vong thAng ddng g0c.

C. THIEN THEF CO XICH VINAM 5

. Xich vi cia n6 khéng t6i dugc mit phdng chin i ngay c4 khi n6 & qua kinh
tuyén thegng & diém f; , do d6 thién thé nay dugc goi 12 thién thé khéng moc va ngudi
quan st khong thé nhin thiy n.

St khéc nhau cda cdc thién thé trong chuyén dong ngdy Gem c6 Jién quan Gén
mdi twong quan v& d6 16n gita xich vi cda thién thé va vi dd cla ngudi quan s£i.
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0. 018U KTEN MOC VA LAN CUA THIEN THE :

Trong hinh vé& dudi biéu dién Thién chu dugc chi€u 1én mit phing kinh tuyén
nguifi quan sdt. Chéng ta nhfn dugc hiuh chi€u nay néu nhin Thién ciu thing theo
didm &, Xhi 46, cdc mit phing chin trdi thit, thién xfch dao va céc xich vi dugc
chiffn thAnh nhitg dwdng thing. Xich vi cda thién thé D c6 mot phin nim cao hon
iy chdn 1 , mBt phin thip hon. T thién thé nay ta rt ra didu kién dé thién thé
oft g chn tedi 1 © 8p < 90° - @ . Didu kién ndy ciling dng vdi thién thé C, tdc

B 8 <0° - @

Do viy, digu kién téng quit d€ mot thién thé c6 moc, lin 12 !

5<90° -9 |

D& véi thién 1h€ B c6 xich vi Bic va khong lin, thi chdng ta c6 biéu théc & >
90° - @, cdn d6i vdi thién th khéng moc F, 14 thién thé c6 xich vI Nam, thi ching ta
6:8 >90° - ¢.Viviy, khiS> 90°-opva ciing tén v6i @ thi thién thé khéng lin
¢di khdc t&n voi @ thi thién thé khong moc va s€ khong phin thiy né & vi d9 di cho.

Néa & = 90° - @ va khéc tén ¢ (vi du thién thé E ) thi n6 s& ti€p xdc vdi
dwdng chin trdi ddng vao thdi diém qua kinh tuyén thugng '

E pIRU KIEN CAT VONG THANG PUNG GOC :

Tydn hiah vE ta nhén thdy : vdng thing ddng gbc chi c4t'dudng xich vi cda cdc
thién thé c6 xfch vI nhé hon vi d6 clia ngudi quan s4t va khéng phu thufc vao tén cia

no. .
"8 < @
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Thién thé c6 th& cAt vong thing ddng gbc & phiin phia trén hay phiin phid dudi
dwdng chén trdi, nhung trong thyc 1€, ching ta chi cin nghién cdu digu kién dé thién
1h€ cft qua phlin trén chin tdi cia vong thing diing gbc ( dogn EZ trong hinh v€ ).
Ditu kién pay 1d § < ¢ vi cing tén véi . Vi du, d6i voi ohitmg vi 46 Bic, t¥ 23 - 9
aén 21 - 3 MAt tdf s€ kbbng di qua vdng thdng dtng géc Vi trong khodng thdi gian
ndy Mit trdi o6 xfch vi Nam.

gx Ckc thien thé thda méan diBu kién cft qua phlin trén chén trdi clia vong thing
i, ddng géc, th trong chuyén déng ngdy dém cla ching, s& di qua cd 4 phin tr cda mit
i phﬂng chin trh. .

Ckc thién thé khéng cft qua phin trén chin tdi ciia vong thing ding gbc thi

chi c6 thé di qua 2 g6c phiin tr cda chin tris.

E. DIEU KIEN DE THIEN THE DI QUA THIEN PINH :

Ditu kién d€ m6t thién thé di qua thién dinh 1 : § = @ vi ¢6 clng tén vdi @
‘Trén hinh vé& thién thé C Idc di qua kinh tay&n thudng C, s& di qua thién dinh vi n6 c6
v = On. '

2. CHUYEN PONG NHIN THAY CUA THIEN THE TAI chc vi PO KHAC

NHAU:

A. NGUOI QUAN SAT OXICHPAO (¢ = O ):

j~<)

Trong tredng hop ndy, céc thién cuc Py va Ps tring voi chin td, thién tryc
trng v6i dudng Ti - Ngo, xich dao tring vdi vong thing ding gbc. Do 66 :




Thicn vdn hdng hdi

o] Ngudi quan s4t khong bao gid thiy dugc nhifng thién thé o6 xfch vi khéc tén véi vi
46, tradng hdp diic bigt, khi § = 0° thi thién thé chuyén dong doc theo dudng chin
trh.

¢ NGUOT QUAN SAT G VI DO TRUNG GIAN (O <o <97 ) :

Cfc dudng chuyén dong ngdy, dém clia thién thé nghiéng v6i mit phidng chin
wdi mot g6 90° - @ , do 46 mét 58 thién thé 5& c6 moc va 1in, c6 thién thé khéng moc
nay khong 1n, mot s6 thién thé c6 thé di qua.vong thing ddng gbc hay thién dinh
ngudi quan sit. T4t c& my thufc vdo sy lién h¢ gilta xich vi cda thién thé va vi 49

ngudi quan sAt.

9. CAC BAI TOAN PAC BIET I’JIEN QUAN PEN CHUYEN
PONG NGAY PEM CUA THIEN THE

S& hoc & phin THIEN VAN THUC HANH.




Thicn vdn Aéng hdi

$10. SU THAY pOI TOA PO CUA THIEN THE TRONG CHUYﬁ‘N
DONG NHIN THAY NGAY PEM

1. SU BIEN THIEN CUA CAC TOA PO XICHPAO(5:tsa):

Chuyén d6ng quay clia Tréi dt 13 nguyén nhén vit Iy clia chuyén G4ng nhin
thfy ngdy dém cia thién thé. Sy quay ndy, d46i voi muc dich st dung trong Thién vin
hang hii c6 thé coi 1a deu. Do a6, st chuyén dich cia mot thién kinh myén ndo sau
nhitng khodng thii gian bing nhau thi bing nhau. Vj ¢ cda thién kinh tuyén dugc xdc
dinh bing ti s6 clia g6c giv, cdn hudng chuyén d9ng ciia né thi trdng vdi chidu tinh
g6c gid Tdy. Nhu viy, géc gis Thy cia mét thién thé bét k, do chuyén dfng quay
ngdy dém, sé& ting tir 0° dén 360° mft cdch lién tuc va deu din. Trong hinh vé dudi, sy
thay d6i clia g6c gid TAy cla thien hé Cs81A:At = - ;.

ey

M~

Ny ;2\21 Ch-r) :o_\/z_( d’LU) = ConSt

e Chuyén déng ngdy dém cda thién thé theo vi tuyén c6 khodng cdch géc dén xich
dao, tic 12 xich vi, 12 mét dai lugng kh6ng d6i. Do vy, xich vI cda thién thé rong
chuyén d6ng ngay dém s& khong thay déi.

e Diém Xufin phén y ( Ades ) 12 mft diém g&n chit véi Thién clu va troag chayén
dong ngay dém, n6 cing chuyén dfng vdi Thién chu v6i cing mot vin 8¢ g6c. Do
d6 chuyén d6ng ngiy dém khong lam thay d8i xich kinh cda thién thé .

2. SU BIEN THIEN CUA CAC TOA BO CHAN TR :




Thicn van Adng hdi

Ta thita nhin ring : sy bién thién cla géc gid tl 1 thufn vdi sy bién thidn cda
thoi gian AT. '

A._VQQBJE’VV THIEN CUA PO CAO :

Troug hinh v& trén, thién thé C, trong chuyén dfng ngay dém, di di chuyén
diém C, d&n C, va do 46 46 cao ciia n6 bién thién tir h, d&n b, . Néu qua C; , ta vach
mot doan cla vong 49 cao 1a C; K thi su chénh léch 46 cao giita h; va hg cd thé x4c
dinhbi_ngsb’giad@cao Ah = h - by =KG,.

V6i m6t s8 gia rft nhd cda g6c gid At, tam gifc C; C, K 5& nhd va ta c6 thé coi
12 tam gidc phing. Trong tam gidc d6: g6c C;=q; canh K C; = Ah ; odn canh C; G, =
- At cos § ( dffu - thé hién ring g6¢ gid thyc dung nhd dlin )

Ttrtam gidc vaéng C; C, K 1a c6 :

Ah = - At cos & sinq
T tam gifc thi sai PyZ C, ding o8ng théc sin , ta ¢6 :
'sinq cos & = sin A cos ¢
Thay vao cong thidc trén, ta c6 k€t qud-sau cing :
Ah = -Atcos@sin A,
* Ta ciing c6 th€ ding phrrong phA4p gidi tich 4£ tinh Ah :

Tir tam gifc thi sai cia thién thé PyZ C, ta ¢6 cdng thic sin h nhv sau :

simh = sinpsind + cocpcos Scos iy

Trong cbng théc ndy ¢ va 812 nhitng hing 56. L£y vi phin cbng thic trén theo
hvittach: . ‘
coshdh = - cos ¢ cos & sin t dt
hay : dh = -cos @ cos & sechsintdt
Theo dinh 1Y sin clia tam gific chu thi: cos 5sech = sin A cosect

Thay vao cfng thc trén, ta ¢6 :

Ah = - AtcbsqasiﬁA
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Cong thc ny cho phép ta tinh sy bi€n thién cia Ah theo s¥ bi€n thién cda At,
trong d6 chiing d¥u o6 don vi 1A phit cang. Con trong thuc hanh, ta thita nh§n cang Ah
bi€u dién biing phdt 40, cdn At bding phdt bay gifly thdi gian dya trén cd 53 cla ding

théc
| 15 = 1™ hay 1° = 47

Do viy, odng thec trén o6 thé vi€t thinh dang :

AW = -15.cos @ .sin A. At™
Ab = - 0, 25.cos @ . sin A. At®

Phén tich c4c cOng théc trén, ta rdt ra k&t lufn nho sau

(e D& v6i ngudi quan s4t trén xfch dao, s bi€n thién clia d cao thién thé 13 10n nhAt
(¢ =0, cosp=1 ),cbnngtfiﬁquansitécg’cthld@caoaial&'lcicécthiénthé
d8u khong d6i.

s 2Ddi v6i mot vi 46 di cho ndo 46 thi : sy bién thién clia d9 cao khong ddu gitta cdc

phiin khéc nhau céa qui dao ngly dém, cu thé 1A :
- Khi A = 90° ( 270° ), tfic 12 khi thién thé c{t vdng thdng ding gbc thisin A = 1, gfa
tri cda Ah s& 16n nhft va 4 1§ thufn vdi thai gian.
- Khi A = 0° (180°), tfic 1A khi thién thé di qua kinh tuy&n ngudi quan sét thisin A =0
vA Ah = 0, tdc 1a 36.cao cia thién thé khong thay ddi vi thién thé biu phu chuyén
dong song song vdi dudng chin trdi.

B. SU BIEN THIEN CUA PHUONG VI :

D& tioh sy bién thién cia phuong vi ta ding dinh 1§ cotang ( cong thic 4 y€u 8
cotg Asint = cos g5 - sin ¢ cost

L4y vi phéin cng théc trén theo A va t:

gint . .
3 = —potgAcostdt + singsintdt
sin A‘_ i i
cotg Acost — singsint
da = 2% : PONE gin? Adt
gint

cosA cost — singsintsinA
dA = BAc08 sngEntERA GnAdt

gint

Trongtamgi&cthisaiP,,ZCmnhﬁnlhﬁ'y:biéuthﬂcdt&sb’chfnhla bling -
cos q, cdn sin A cosect = cos S sech . Thay vio ta ¢6:
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Thicn vdn hdng hdi

AA = -oc0sqcos &sech At

D& rfit ra k& lufn, ta s& bi€n 3i cbng thec trén dé lam mét i dai lugng cos q.
Ap dung cong thitc 5 y€u t61ién hgp ta o6 : ‘

cogq sin( 90°-8) = sin( 90° - h ) cos( 90° - @ ) - cos( 90° - h ) sin( 90° - @ )cos A
cosqcosd = coshsing - sin h cos ¢ cos A

Thay vao cOng thc trén 1a ¢6 :

 AA =-(sing -tghcospcos A JAt

Diu ( - ) chéng 1 ring khi géc gid thyc dung ting thi phudng vi trong céch tinh
bén vong s€ gidm. T

Phén tich cc cng thic trén, chdng ta c6 nhitng k&t lujn sau :

“e} Vi mbt ngudi quan s&t & cwc (@ = 90° ) thi sin @ = 1, cos ¢ = 0. Khi 46 ta 06 AA

— - AL tftc 1 phuong vi thay @6i dBu nhr thds gian.
o 7 Vi m6t ngudi quan s4t & xich dao (¢ =0° ) thisin p=Ovacos =1, khi d6 A A
=tghoos AAL Xét cong théc niy ta nh4n thy : khi thién thé moc, lin thih = 0°
nén A A =0 . Con khi thién thé qua kinh tny&n thi h 12 10n nhflt, cdn cos A = 1,
nén A A s& it 16n. Nha vy : & xfch dao hay & nhitng vi 46 nhd, phuong vi cia
thién thé thay 46i khong d&u, Idc thi rft nhaah, Idc thi lai hiu nh khong ddi trong

. /. mé6t thof gian dai. T6c 46 bi€n thién phuong vi s& 16n nhf1 vdo ldc qua kinh tuy&n,
]vU-'T\? W1 cdn trong khodng thdi gian tiY lic moc, lin dén Idc qua vong thing ddng géc thi tc

46 bi€n thién 13 nhé nhat. Didu ndy ta cin luu ¥ trong viéc thyc hinh khi chon thoi
diém do phuong vi d& x4c dinh sai s61a bin.
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