Thicn vdn hdng hdi

CHUONG2: TAM GIAC TH] SAI CUA THIEN THE
VA CACH GIAI -

4 4. TAM GIAC CAU VI TRI CUA THIEN THE VA CAC HE
CONG THUC CHINH PE GIAINO

1. TAM GIAC CAU V] TRf CUA THIEN THE VA cAC YEU TO CUA NG :

Sau khi x&y dung Thién cBu véi vI 4 d& cho va vach dugc vong thAng ding va
kinh ty€&n cia thién thé C, ching ta nh§n dugc tam gifc chu PyZC 6 céc dinh 1A :
thién cyc thugng Py, thién dinh Zva vi trf cdia thién thé C. Tam gidc ndy duge goi la
tam gifc thi sai cda thién thé.

Céc y&u t8 clia tam gifc thi saila :

‘e Géc & thién dinh chinh I3 phuong vi trong cdch tfuh bén vdag A 12 .

e Géc & thién cuc chinh 1A g6c gidy thuc dung tinh tr kinh tayén ngudh quan «£(, e &
géc gid dia phuong.

o Géc & thién thé goi 1A g6c thi sai (q ) va ft khi dugc st dyng trong ThiCn vén bng, -
hii.

i Canh ZPN = 90° - P

e CanhPyC = 90° - & hayla cuc cw A.

e Canh ZC = 90° - hhayla dinhcuz.
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Thicn vdn hdng hdi

‘('am gife¢ thi sai lién k€t cAc toa 46 Thién vin h, A, 8 va t v4i cdc toa df dia 1y
olia agus quan sdt ( vi 4§ ¢ duge dua tryc tép vao tam gidc thi sai, cdn kinh 4§ duge
020 i trong cdng thic A = 4 - g ).

Bing cdch gidi tam gidc thi sai theo cc cbng thdc cda tam gifc chu ( hoc &
phin san ), trong Thién vin thyc hanh ta s& hodic 14 nhin dudc chc toa 4§ cia ngudi
quan s€t mdt cdch fiéng ré holic 1a x4c¢ dinh dudc vi trf cda ngudi quan s4t trén hdi dd.
"Ci¢ tai zidc thi sai 1a cfing tinh duge phudag vi @€ ding cho cfc phuong phdp xdc
dith ¢ hidu chinh 1a ban. Do d6, 14t cd cfc bdi 106n co ban cla Thién vin hang hii c6
(b€ gidi quyet duge bing viéc s& dung tam gifc thi sai.

27cAC CONG THUC €O BAN CUA TAM GIAC CAU :

A._CONG THUC COSIN CUA CANH:

Céng thttc nay x4y dung mé&i quan hé giita t4t cd 3 canh va 1 trong céc g6c cla
lam gifc chu.

“ Cosin cida 1 canh cia tam gidc cliu bdng Hch s6 cdc cosin cda 2 canh cdn lai cfng
vdi tich s6 cdc sin cila cdc canh d6 va cosin cda géc gita ching “

Cong thic cosin cia mdt canh duge 4p dung d€ tinh mot canh bt k¥ ndo 46
n&u nhy bié trwde 2 canh cdn lai va géc gilta ching, cfing nhy @€ tinh mt géc néu biét
3 canh,

Vi du, 451 véi tam gific ciu ABM ma cdc y&u 1§ clia n6 12 géc A, B, M va cfc
canh i a, b, m. Ta c6 thé vi€t c4c cong thdc nhu sau :

cosa = cosbcosm + sinbsinm cos A
cosb = cosacosm + sinasinmcos B
cosm = cosacosb + sinasinbcos M

B 3&\ "

C8ng thdc niy thi€t 1§p m6i quan hé gitta 3 g6¢ va 1 trong cdc canh cla tam
gidc ciu.

TBICONG THUC COSIN CUA MOT GOC :

“ Cosin cida | gbc cda tam gide cdu thi bdng tich s& cdc sin cda 2 géc con lai véi
cosin cida canh ndm giita chiing trix di tich s& cdc cosin cda chinh cdc géc dé “
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Tuong tr véi tam gidc chu ABM ta c6 thé viét :
Cos A = ﬁnBsmesa - cos B cos M
cosB — sinAsinMcosb - cos Acos M

cosM = sinAsinBcosm - cos A cos B

"C. CONG THUC SIN :

Thi€t 1§p mdi quan bé gilta cdc y&u 15 d6i dién nhau cda tam gifc, tdc i cdc
canh va cfc géc. . '

“ Trong mét tam gidc clu R s6 cdc sin cda cdc géc thi bdng f s6 cdc sin cila cde

canh “ _ '
Trong tam gifc ciu n6i trén ta c6 thé viét :

sina ginb gin m

sin A ginB gin M

' D. CONG THUC COTANG ( CONG THUC 4 YEU TO) :

Cong théc ndy xdy dung m6i quan hé giita 4 y€u 16 lién ti€p cia tam gifc chu.
Céc y€u t8 ndy dugc phin biét thanh cfc y&u 18 ngodi va céc yéu t8 trong, S

“ Cotang cida géc ngodi nhdn véi sin cia géc trong thi bdng tich éotang cita caih
ngodi vdi sin canh trong triX di tich s6 cdc cosin cla cdc yéu t6 trong “

Vi du, trong tam gific chu ABM, chiing ta muén thiét 1§p mé&i quan hé gilta céc
yéutd A, m, B, a thi géc A va canh A Ia cdc y€u t6 ngodi, cdn g6c B va canh m 12
nhitng y&u 18 trong. Trong trudng hop ndy ta c6 thé viét cdng thic :

cotg AsinB = cotgasinm - cos B cosm

Déi v6i mft tam gidc chu chiing ta c6 6 cich s&p x€p thanh mét nhém 4 y&u 16
lién ti€p, vi viy ta c6 thé viél 6 biéu thic nhy sau :

cotg AsinM = cotgasinb - cos Mcosb
cotgBsinB = cotgbsina - cos M cos a
colgBsin A = cotgbsinm - cos A cosm
cotgMsin A = cotgmsinb - cos Acosb
colgMsin B = cotgmsina. - cos B cos a
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Bé&n dinh 1y cd bin trén c6 thé duge &p dung A€ gidi cd tam gifc chu xién (
g ), ciing nh tam gifc chu vudng ( tam gidc chu c6 1 géc bing 90° ) hay tam
gifc ciu { /4 (1am gifc ciu c6 1 canh bling 90° ). Viéc gidi tam gidc ciu vudng hay 1
/ 4 doun gidn hon gidi cfc tam gifc ciu xién vi 1 trong cfc y&u t6 cda chdng ( géc -
yudag hay canh 90° ) hubn lubn dA biét

sz =

& 3. CAC HE CONG THUC, €O BAN PE TINH PO CAO VA
PHUGNG V] CUA THIEN THE

Viéc x£c dinh vj i thu hojic s6 hiéu chinh la ban bing phwong phip Thién vin
¢6 lidn quan m4t thiét d€n viéc tinh tofn cdc dai lugng chwra bit théng qua céc dai
lityng di bi&t ma ta thu dugc t cic quan tric hay bAng céc phuong phip nao d6. Ta
di biét tam gifc thi sai cia thién th€ 1a tam gidc lién két cfc toa ) dia Iy clia ngudi
quan st v0i cAc toa 46 chin trdi va xfch dao cia thién thé. Do viy, d6i v6i tit cd céc
~ bAi toAin quan trong trong Thién vin hing bii ta cin phdi gidi tam gidc thi sai cda

thién thé.

Trong thuc tién ta thwdng gip cic trudng hop gidi tam gidc nhu sau :

» Bai tofn xdc dinh vi trf tau : bi€t cAicy€ut8 @, 5, t . Tinh h va A.
» Bai tofin x4c dinh 58 hiéu chinh la ban : bi€t cdc yéu 8 @, §, 1 . Tinh A.

Kki xc dih vi trf tAu ( ddng thdi tinh cd d cao h v phuong vi A ) ta thudng
31 dung 2 nhém cong thdc sau :

{. NHGM CONG THUC THU NHAT ( HE CONG THUC SIN ) :

D€ tinh 9 cao h chdng ta &p dung cong théc cosin cia canh, dtfgciié'lcho
canhZC = 90° - hnhusau:

cos (90°-h) = cos (90°-@ ) cos (90°-8) +5in (90° - ¢ )sin (90°-8) cos tp

Pan gidn héa cong thic ta c6 :

sinh = sin@sind + cospcos&cos iy

Khi x6t dffu cong théc trén, ching ta cin theo nhitg nguyén tic sau diy :

> Il cd cdc ham s6 cla @ lndn ludn dwong ( + ) , vi @ khéng thé 16n hon 90°.
Nguyén tc nay khong phiin bi€t ¢ x hay ¢ 5.

3
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e THtci cic ham 56 cia & ciing duong ( +) néu 8 cing tén vdi Q. Néu 5 khéc 18n voi
@ thi cos & s& duong con sin 5 5&€ fm.

e Trong cng thic ta lubn si dung goc gid thyc dung cda thién thé , ma & a5 b6t
ring gfa trj cia géc gids thyc dyng n¥m trong khodng 0° - 180°.
Détinhdgihr(_mgAtasﬁ'dgnghhmsinvaidﬁcaocﬁathiénﬁlédﬁbiét:
sin A sin (90° - h) = sin (90° - 8)sinty

Pon gidn héa cong thic ta c6 :

sin A = cos 8sint; sech

& diy chiing ta di tinh A theo mot dai lugng tinh dugc khdc Ia b, ma trong h s&
c6 nhitng sai 8 , do d6 s& ghy ra nhing sai 56 16n hon trong A. Tuy nhién sai s8 ndy
v&n nhé hon rft nhidu so vdi sai s6 cho phép cia A trong thyc tién 12 0° 1, do viy ta
v&n s dung cong thic ndy d€ don gidn hoa vigc tuh todn. '

Cong thic sin A khéng cin phdi xét difu, cén 40 16n cla A tinh duge thi Judn
nhd hon 90°, téc 12 trong cAch tinh 1/ 4 vdng, do d6 ta phii x4c dinh én cla n6 theo

qui tfc sau:

e Chit thtt 2 clia phrong vi ludn cing tén vdi g6c gid thyrc dung cda thién thé , duge
1€y tx lich Thi€n vin. o . S ’ -

e’ Chit tht nhit s& 14 :
—KhiqakhﬁcténSthichﬁ’thﬂnhftsékhﬁcténvdivid@ngtrbiquansit.
-KhicpchngténvoiSmichﬂ’thﬂnhﬁ'tcﬁaphddngvisékhﬁcténvdiq>né'u8<q>va
décaocﬁathiénthénhéhdnd@caotrénvbngth&ngdﬂnggo'ccﬁané(h<hc);sé
chng tén véi ¢ néu & > @ hodc § <@ va h > ha.

& diy hg 12 df cao cda thién thé & trén vong thing dtng gbc duge Iy gin
ddng tiY bdng todn theo ¢ va &. .

2. NHOM CONG THUC THU 2 (HE CONG THUCSIN’Z/2):

Khi tién banh tinh b¥ng céc bing 4 chit s& thip phin, cong thdc sin h khdng
phdi Idc ndo cling ddm bdo cho 4§ chinh xdc cao, nhit 1a khi ¢ cao 16n hon 30°.
Trong trwdng hop ndy, d€ ting d¢ chinh xéc khi tinh h ngudi ta thudng £p dyng cong
thetc sin® z / 2 . Cong thic ndy nhfn dugc bing cdch bi€n a8i cong thdc sin h sau khi
thay h = 90° - z.

San khi bi€n 86i todn hoc, ta c¢6 cOng thdc nhu sau :
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. Z =) ' t
gn’ — = sing-f—z————_- + cos¢cos§sinz—21‘—

Détinhptm’dngviAlavﬁnsﬂdgngc&ngthﬁ'csinAsaukhithaysech

COSeCZ
sin A = cos §sinfy cosecz

K& hop lai ta c6 hé cOng théc the 2 phtf sau

z t 6 t
sin? = = sin? 20— 2 4+ cos @ cos & sin * —
2 2 2

sin A = cos 8sin i cosec z

St dung hé cong thic nay ching ta khéng cin phii xét dfu, vi cdc thinh phiin
clia 06 ludn ludn dudng. VA trong cOng thdc ich h: -

o @ + SkhipvaSkhictén.
e @ - 8holicd - (pkhi(pvhSmngténvimlubnlfysdldnuidisb'bé.

¢ 6. TINH PO CAO VA PHUONG V] CUA THIEN THE THEO CAC
BANG TINH CHUYEN DUNG ( HO 214, NP 401, BAC 8 ... )

S& hoc & phiin THIEN VAN THUC HANH.
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