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I-a. ®opmyrnibl NnpusedeHuUsI

BbiBegem BcnomoraTeribHbie (opMYyribl, MO3BONSAOLLNE
HaxoauTb

Gre) w snl5ee
cos| —+a n sin| —+
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Nno TPUTOHOMETPUHECKNM beHKLI,I/IFIM yrna a.
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a € (mr/2; )

AAOB = A A1OC no rmnoTeHy3e n OCTPoMYy
yrny: AO =1 = A10.
ZAIOC=a+m/2-m=a-w/2=~LAOB;

a€ (0;mw/2

)

AAOB = A A1OC no rmnoTteHyse u
octpomy yrny: AO =1 = A10.
LA1OC=1m/2- LCOA = LAOB;

sina
A
A (cosa; sina) 1
B
o
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0); sin (/2 + oc))




SIno
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F C(;OL

A (cog.; sina)
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A1 (cos (m/2 + a); sin (/2 + oc))

a € (3m/2;2

I'I0|<a>|<eMT[)ro AAOB =A A10C no
rmnoteHyse u octpomy yrny: AO =1 = A10.
LA1IOC=a+m/2-2m=a-3m/2=LAO
B.

o € (m; 3/

Mokaxem, ¥ AAOB = A A10C o
rmnoteHyse u octpomy yrny: AO =1 = A10.
Kpome Toro, Ha

LA1IOC=a+m/2-3m/2 =a-mw= LAO
B;

sino
A
1
Al (cos w2 +o); sin (/2 + a))
o/ 1
g C|F coso
B (cosa; sina)




I-a. ®opmyrnibl NnpusedeHuUsI

TT :
COS(E-FOL] = —SIn A

: T
S1n (E-I- Otj = COS




Il. ®opmynbi croxxeHusi

1) OTMeTHM Ha €IMHUYHOM
M(a) OKPYXHOCTH TOUku M(a)u M(B)

2) BBegem eqMHUYHBIE BEKTOPA
inj
——3) M(a)=(cosa;sina)
M () = (cos f; sin B)

4) OAZ(O() = (cosa; sin o)
OM () = (cos f: sin )

4) Yron Mex1y BEKTOpaMM OM | (o) H oM (p) paBcH ’O‘ -p ’




5) 1o CBOMCTBY CKaJIIPHOT'O IMPOU3BEICHUS HANIEM

O]\Z(a)-O]\Z(ﬁ):l-l-cos]a —ﬁ] :cos(a —ﬁ):cosa -cos f +sina -sin

6) YunuThIiBasg Y4ETHOCTh TPUTOHOMETPUUCCKUX (PYHKIUN MOTy4acM
cos(o + ,B) = cos(a —(=B))=cosa cos(—B) +sinc sin(— a) =

=cosa cos B —sina sin 3



R sin(oc + [3)= cos(%—(a + ,8)] = cos((%—oc) — [3] —

= cos[%—(x]cos 5, +sin(%—a]sin B =

=sina cos B +cosa sin 3

) sin(a N /3): COSE%—(OC - ﬁ)j = cos[(%—oc)Jr [3] =

T (7 .
=cos| ——a |cos B —sin| ——a |sin B =
(2 ) g [2 ) ’

=sina cos B —cosa sin 3



Il. ®opmynbi croxxeHusi

sin(a£f) =sina-cosB+cosa-sinf,

cos(axPB)=coso-cosPll sino-sinp




I
05}
e
=
N

ociB) _sino.-cosPtcosa-sinf3

+ - —
ZLg(OL—B) cos(ociB) coso.-cosPB M sino-sinf3

[Nopenum yucnuTenb U 3HaMeHaTenb NoNy4YeHHoM Apobu Ha

cos .- cos 3
cosa#0 y cospz0 1€ BCMydae,
Koraa
igo v 1gp ornpeneneHs|
: tgattgf3
tg(o£p)=
1W zga-tg3

)_ cos(aiB) ~cosa-cosPBlsina-sinfB  ctgo-ctgBl1

ctoo L
g(atp sin(a£B) sina-cosftcosa-sinf  cigB+ciga



Il. ®opmynbi croxxeHusi

tgo £ 1gf3
foloxp)= ,
g(atp) 18 1g0.- 1P
ctg(ociﬁ) _ ctga,-ctgP U 1

ctgB tctga,




BbiBegeHHbIe CbOpMyJ'IbI CIO>XEeHUA NMo3BOJTAKOT MOJTYHUTb

I-b. ®opmynbi npueedeHuUst

dopmMynbI NnpuBeaeHUsA, yrnpoLlaLme TPUroHOMETPUYECKUNE
DyHK (i YER0B BMOa

cos(3m/2+a)= @@%%2-003&—%%2-sina = sin o

o |n/2-a|n/2+0| n-0 | Aa+te |3n/2-0|3n/2+0]| 2n-a | 2n+a
sin coSsa. cosa. sino —sino —Ccosal —Ccosa —sinao sina
CcoS sino —sina, —cosa. | —cosa —sina, sino coSa. cosal
tg ctga —ctgo —tga tga ctga —ctgo —tga tga
ctg tga —tga —ctgo ctga tga —tga —ctgo ctga




lll. ®opmyribi OBOUHLIX y2s108

UToObI BbIBECTU (POPMYIIbI NS BbIYUCIEHUS
TPUFOHOMETPUYECKNX (PYHKLMWA OBOUHOIO aprymeHTa,
nogctaBmM 3 = o B OPMYIbl CITOXEHUS:

Sin(OL+B) =sina-cosP+cosa -sin P, sin 20 = sin oL - COSCL + COSOL - SIN QL = 2 SINCL COS AL,

. . iy o oy O
COS(OC'l‘B):COSO('COSB—SinOC'SiIlB, COS20L = COSOL-COSOL —SIN QL+ SINOL = COS~ oL — SIn a,

iga+igo.  2igo

fgoL+t = 1g2a = = ,
tg(oc+[3): & &b i & 1-tga-tga  1-tg’a
I~igo-1gp ctga-ctgo—1 ctg’a—1
ctgo-ctgB—1 ciglo = = :
clg (OL + B) = ciga +ctga 2ctga

ctga +ctgf



lll. ®opmyribi OBOUHLIX y2s108

SIn 20 = 21N O, COS O
2 . 2
COS20L =COS o —SIn~ o
COSZOL=C082OL—SiIl2OL=(1—Sifl2()L)—SiIleL:l—ZSiIlZOL

2 . 2 2 2 2
COS20L = COS~ oL —SIn~ oL = COS oc—(l—cos OL)=ZCOS o—1




lll. ®opmyribi OBOUHLIX y2s108

2tga
(g20 = 5 >
l-tg”a
ctg’o —1
ctg2o =

2ctga




. \: cos? o,
. . 2s1n oL COS O
SIN200 = 28IN QL COS Ol = — S

sin” oL+ cos” o cosa0 tgo+ 1

2tga

: \:sin” o
: : 2s1n oL cos o
SIn200 = 2SI o cos oL = — =

sin” oL+ cos” o sine#0 cfgoL+ 1

2ctga

\:cos? o

2
5 N cos’ o —sin” o l-tg”a
cos20L = CcOos” oL —sIn” o = : = —
sin” oL+ cos” o cosar0 fgloL + 1

\ - sin’ o

2
cos” oL —sin” o ctga—1

cos 2o = cos’ o —sin’ o, = —— = .
sin” oL +cos” o sinax0 [ 4 ctgol



lll. ®opmyribi OBOUHLIX y2s108

: 2t
SIn 20, = zgoc
tg o +1
sin 20 = ZL;tgoc
ctg"a+1
1—to’a
cos 20l = g2
1+1tg”a
toto—1
cosZoczcgza
ctg“o+1




IV. ®opmyrnbl mpoUHbIX yas5108

c c - c c %) 5 %) :
sm3a=sm(2oc+oc)=s1n2occosoc+c082asmoc:ZSmoccos a+(1—231n oc)smoc:

:2sinoc(1—sin2 oc)+sin0c—2sin3 o =2sino—2sin’ o +sino—2sin’ o, = 3sin oo —4sin’ a

. . 9 )
cos3oc=cos(2oc+oc)=cos2acosoc—s1n2ocs1noc=(2005 oc—l)cosoc—2sm oL CcCoS QL =

3 2 3 3 3
= 2Co0Ss a—cosa—Z(l—cos oc)cosoc:2cos o—cosa—2cosa+2cos a=4cos’ aa—3cosa



. . . 7 . e 2 2 s 3
sin 3oL B 3sino —4sin’ o - 3smoc(sm oL + COS oc)—4sm o B

[g30 = = = =
3 3 .
cos3a  4cos’a—3cosa 4cos’ oc—?acosoc(sm2 o + cos> oc)

\:cos® o

~ 3sina cos” o, —sin’ o 3tgo —tg o

3 .2 - 2
cos’ oo —3cosasin” o  cosax0 [ 3oy

. SN,
cos’ o —3cosasin’ o' M @
ctg3o = —

3sinolcos” oL —sin® o sina#0

A ctg’ o —3ctga _ 3ctgo.— ctg’ o

3ctg’o—1 1-3ctg’a



V.

dPopmMysibl MPOUHbIX Y2108

sin3a = 3sin o — 4sin° o

cos3o =4 cos’ o —3cosa

3tgoL—tg oL
tg30 = 5 2g
1-3tg”a
. 3
cto30, = 3ctga. —ctg a

1-3ctg’o




V. ®opMmysibl MOJIOBUHHbLIX y2/108

o o |l—cosa
coso. =1—2sin* = = sin? — =
2 2 2
o o l+cosa
cosoL = 2¢cos’ — = COs” — =

2 2 2



) \-2cos> . .
t o sino/2 2 2sino/2-coso/2  sino
=7 cosa,/2 2cos” a2 1+ cosa

0 L
,o sin“o/2 1-cosa

f — -
& ) cos’ a/2 1+cosa
\- 2sin< . .
» o cosay/2 2 2sina/2-cosa/2  sind
=5 sin o/2 2sin” o/2 1-cosa
,o cos’o/2 l+cosa
clg™ — = =

2 sina/2 1-coso



V. ®opMmysibl MOJIOBUHHbLIX y2/108

,o l—cosa
sin” — =

2 2
,a l+cosa
Cos” — =
2 2
o S1n o , o l—cosa
tg — tg — =
2 l+cosa 2 l+cosa
o sin o , o l+cosa
Clg — = Clg™ —=

2 l—-cosa 2 l—-cosa




VI. ®opmynsi npeobpasosaHusi npouseedeHust
mpu20HoMempu4eckux yHKyuUU 8 CyMmMy

sin(o.+B)=sina-cosP+coso-sinB, (1)
sin(o.—P)=sino-cosp—cosa-sinP, (2)
3

cos(au—p)=cosa-cosPp+sino-sinf. (4)
CnoxmB noyneHHo paBeHcTBa (1) n (2),
MOSYHNM: !

sin oL cos = E(Sin(a + ) +sin (o _B))

cos (o +P)=coso-cosP—sino-sinp,

CnoxuB noyneHHo paBeHcTBa (3) u (4),

MNOJTYHUM. i

cosoccosB=5(cos(a+B)+cos(a—B))
Boiuta un3 paBeHcTBa (4) paBeHCTBO (3),
Nonyynm:

sinasinf} = %(COS(OL —B)_COS(O‘ +B))



VI. ®opmynbl npeobpasoeaHuss npouseedeHuUst
mpu20HoMempu4eckux yHKyuUU 8 CyMmMy

sinocos = %(sin(a +B)+sin(a _ﬁ))

cosoccosﬁzl cos(a+)+cos(a—f
~(cos(a+p) +cos(aP))

sinocsinB:l cos(a—P)—cos(a+f
~(cos(ap)-cos(a+))




VII. ®opmynsi npeobpaszoeaHusi cyMmbli
mpu20HoOMempu4yecKux QpyHKyuU e
rnpous3eedeHue

sin o+ sin 3 = sin OHBWLOL_B +sin Bl e =sina+Bcosa_B+ cosa+B1ﬁa{g+sina+Bcosa_B—
2 2 2 2 2 2 2 2 2 2

—cosOHFB 1 —:2sinOL+BcosOL_B
2 2 2

sino—sin 3 = sin OHB+a_Bj—sin(OHB—Q_BJ:W+COSQ+BSina_B—sina+Bcﬁa{g+
2 2 2 2 2 2 2 T

+cos0c+l3sinoc_B =2COSOH_BsinOL_B
2 2 2 2




éosa—cosB=cos[a;B+G_Bj—cos[a;B—G;Bj:wcﬁ&?—sina;Bsina;B—Wcﬁa;/ﬁ—

2

. O+ . O— . O+ . o— . O+ . — QO
—sin ZBsm B:—2s1n Bsm B:2s1n Bs1nB

2 2 2 2 2



VIl. ®opmynbi npeobpaszoeaHusi cyMmbI
mpu20HoOMempu4yecKux QpyHKyuU e

rnpous3eedeHue
[ . . o+ o —
sino+sinf3 = 2sin Bcos B,
2 2
. . a+p . o-—
sino.—sin 3 = 2cos Bsm ZB’
<
o+ oL —
cosa. + cosPd = 2cos Bcos B,
2 2
. aU+p . —
cosa—cosf3 = 2sin BsmB2 :

\.




