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«JlowagnHoe» npaBuno

Ecnn mbl oTknagbiBaem yron ot BepTUkaribHOW ocH,
«nollagb rosopuT «JA», U PYHKLUMA MeHSIeT cBoe
Ha3BaHue.

Ecnn Mbl OTKNagbiBaeM yrosi oT ropu3oHTaribHOM OcCW,
«rowagb roeoput «HET», 1 pyHKUMA He MmeHsieT cBoe
Ha3BaHue.

3HaK NpaBOM 4YacTu paBeHCTBa OonpeaensieTcsl 3Hakom
npMBOANMOUN OYHKLMK, TO ECTb YETBEPTbLIO, B KOTOPOU
pacnonoXxeHa To4Ka nNoBopoTa Ha NpPMBOANUMbIN Yron.
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NMepnoANYHOCTb TPUFOHOMETUYECKNX (PYHKLUN

sin(a + 2wk) = sina
cos(a + 2mk) = cosa

PYHKUUN SINa U COSK UMeroT
nepuop, paBHbIn 27T

nta



NMepnoANYHOCTb TPUFOHOMETUYECKNX (PYHKLUN

sin(a + 2wk) = sina
cos(a + 2mk) = cosa

OYHKUUN Sina v COSK UMeroT
nepuoa, paBHbIn 27T

tg(a+ k) = tga
ctg(a + k) = ctga

dyHkUMU Lga v ctga wvwmerot
nepuoa, paBHbIN 1T
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN

1. ®dyHKuma f(x) Ha3bIBaeTCA YETHOM, ecnu

A) obnactb onpeaeneHun sTom GyHKLUMU CUMMETPUYHA OTHOCUTENbHO
Hauana KoopauHat (echm x € D(f), To —x € D(f)).

B) ana nwoboro x ns obnacru onpegeneHna GyHKLMUM BbINONHAETCA
pPaBEeHCTBO

f(=x) = f(x)
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN

1. ®dyHKuma f(x) Ha3bIBaeTCA YETHOM, ecnu

A) obnactb onpeaeneHun sTo GyHKLUU CUMMETPUYHA OTHOCUTENIbHO
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B) ana nwoboro x ns obnactu onpegeneHna GyHKLMUM BbINONHAETCA
pPaBEeHCTBO

f(=x) = f(x)

2. dyHKumA f(x) Ha3bIBaeTcA HEYETHOMU, ecnu

A) obnactb onpeaeneHnA 3Ton GyHKLUUM CUMMETPUYHA OTHOCUTENBHO
Hauana KoopauHat (echm x € D(f), To —x € D(f)).

B) ana nwoboro x ns obnacru onpegeneHna GyHKLMUM BbINONHAETCA
paBeHCTBO
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YeTHOCTb TPUrOHOMETPUYECKUX (PyHKLUN
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN

cos(—a) = cosa
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN

cos(—a) = cosa

sin(—a) = —sina
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN
cos(—a) = cosa
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN
cos(—a) = cosa
sin(—a) = —sina

tg(—a) = —tga

ctg(—a) = —ctga
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YeTHOCTb TPUrOHOMETPUYECKNX (PYHKLUN
o cos(—a) = cosa

YeTHaAdA

sin(—a) = —sina
HEyeTHan

tg(—a) = —tga
HEueTHaA

ctg(—a) = —ctga
HEueTHan
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4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).



4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).

1. U36aBMMmCA OT MMHYCA B aprymeHTe:
cos(—750°) = cos(750°)
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4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).

1. U36aBMMCA OT MMHYCA B aprymeHre:
cos(—750°) = cos(750°)
2. MpuBeaem KOCUHYC K YyIr/ly NepBOU YeTBEPTH:
750° = 2-360°+ 30°
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4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).

1. U36aBMMmCA OT MMHYCA B aprymeHTe:
cos(—750°) = cos(750°)
2. MpuBeaem KOCUHYC K Yy NepBoOn YeTBEpPTH:
750° = 2-360°+ 30°

cos(750°) = cos(2-360° + 30°) = cos(30°) =

NG
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4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).

1. U36aBMMCA OT MMHYCaA B aprymeHre:
cos(—750°) = cos(750°)
2. MpuBepem KOCUHYC K YNy NnepBOU YeTBEpPTH:
750° =2 -360° + 30°

cos(750°) = cos(2-360° + 30°) = cos(30°) =

NG

3. —4+/3cos(—750°) = —4+/3 - \/75 = —6
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4. Haligute 3HaueHue BbipaxkeHua —4+/3cos(—750°).

1. U36aBMMCA OT MMHYCaA B aprymeHre:
cos(—750°) = cos(750°)
2. MpuBeaem KOCUHYC K Yyr/ly NepBOM YeTBEPTH:
750° =2 -360° + 30°

cos(750°) = cos(2-360° + 30°) = cos(30°) =

NG

3. —4+/3cos(—750°) = —4+/3 - \/75 = —6

OTBeT:
-6
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5. Haaute 3HaueHMe BbipaXKeHus
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5. Hangure 3HaueHune BbiparKeHUA

1. U36aBMMCA OT MUHYCA B aprymeHTe:

] 27m\ (27
sin el sin n
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBuMCA OT MUHYCA B apryMmeHTe:

] 27m\ (27
sin el sin 2

2. Bbigenum uenyro 4acrtb:

271t_63 _
4 23"~
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBMMCA OT MUHYCA B aprymMeHTe:
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBMMcCA OT MUHYCA B aprymMmeHTe:
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBMMcCA OT MUHYCA B aprymMeHTe:
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U3basmmca oT MMHYCa B aprymeHTe:

] 27m\ (27
sin el sin 2

2. Bbiaenum uenyio 4acTb:
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBuMCA OT MUHYCA B apryMeHTe:
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Sin 4 = sin 4

2. Bbiaennm uenyio 4acTb:
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5. Hauaute 3HaueHue BbipaXKeHusn

1. U36aBuMCA OT MUHYCA B apryMeHTe:
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Sin 4 = sin 4
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5. Hauaute 3HaueHUe BbipaXKeHus

4 sin(—zT” =—\/7§
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3
= COoS 1Z1t
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5. Hauaute 3HaueHue BbipaXKeHusn
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6. Haligute 3HaueHUe BbiparKkeHUs

14sin19°

sin341° "’



73

14sin19°
sin341° "

6. Hangute 3HaueHUe BbiparkeHUs

1. MNpusepem sin341° K TpuroHomeTpuyecKom GyHKLUM yrna nepsomn
YeTBepTHU:
sin341° = sin(360° — 19°) =
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14sin19°
sin341° "

6. Haligute 3HaueHUe BblpaXKeHUA

1. MNMpusepem sin341° K TpUroHomeTpmu4ecKkom PyHKLUM yrna nepsou
yeTBepTy:
sin341° = sin(360° — 19°) = sin(—19°) = —sin19°
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sin341° "

6. Hangurte 3HaueHUe BbipaXKeHUA

1. Npusepgem sin341° K TpuroHomeTpuyeckom GyHKUUMU yrna nepson
yeTBepTu:
sin341° = sin(360° — 19°) = sin(—19°) = —sin19°
14sin19°  14sin19°

" sin341°  -sin19° —14
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14sin19°
sin341° "

6. Hangute 3HaueHUe BbiparkeHUs

1. Npusepgem sin341° K TpuroHomeTpuyeckom GyHKUUMU yrna nepson
yeTBepTu:
sin341° = sin(360° — 19°) = sin(—19°) = —sin19°
14sin19°  14sin19°

" sin341°  -sin19° —14

OTBeT:
-14
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7. Haipute 3HayeHue BbipaxkeHna Stgl17°-tg107°.



7. Hapgute 3HayeHue BbipaxkeHua Stgl17°-tg107°.

1. MNMpuseaem tg107° K
TPUroHOMeTPUYECKoU PyHKLUU
yrna nepBou YeTBepTu:

107°__120°
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7. Haipute 3HayeHue BbipaxkeHna Stgl17°-tg107°.
1. Npusepem tg107° K 107°_190°
TPUroHOMeTpPUYECKon PyHKLUn [

yrna nepBon YeTBepTu:
tgl107° =tg(90° + 17°) = —ctg17°

I | ] ! | ] ] Il | ] | |
| I I I I | | | | | |
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7. Hapgute 3HayeHue BbipaxkeHua Stgl17°-tg107°.
1. Npusepem tg107° K 107°_190°
TPUroHOMeTpU4YeCcKon pyHKuUun [

yrna nepBoii YeTeepTu:
tgl107° =tg(90° + 17°) = —ctg17°

2.5tg17°-tg107° = 180°
= 5tg17°- (—ctgl7°) = -5 B e

12700



7. Haipute 3HayeHue BbipaxkeHna Stgl17°-tg107°.
1. Npusepem tg107° K 107°_190°
TPUroHOMeTpU4YeCcKon pyHKuUun [

yrna nepBoii YeTeepTu:
tgl107° =tg(90° + 17°) = —ctg17°

2.5tg17°-tg107° = 180°
= 5tg17°- (—ctgl7°) = -5 B e

OTBerT:
-5
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8. Hanaute 3HaueHue BbipaXKeHusn

6

cos223°+cos?113°°
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8. Hanpgurte 3HaueHune BblpaXKeHunsn

1. Npusepgem cos113° K 113°
TPUroHOMeTpU4eckom pyHKuUn
yrna nepBou YeTBepTu:

-

- m
&

190°

cos223°+cos?113°°
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cos223°+cos?113°°

8. Hanpgurte 3HaueHune BblpaXKeHunsn

1. Npusepem cos113° k 113° _ 190°
TPUroHOMeTpU4eckom pyHKuUn 1

yrna nepBon YeTBepTu:
cos113° = cos(90° + 23°) =

12700
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cos223°+cos?113°°

8. Hanaute 3HaueHue BbipaXKeHusn

1. Npueeaem cos113° K Iize 0
TPUroHomeTpuieckom pyHKUUn 1
yrna nepBoun YeTBepTy:

cos113° = cos(90° + 23°)
= —sin23°

12790
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cos223°+cos?113°°

8. Hanaute 3HaueHue BbipaXKeHusn

1. Npueeaem cos113° K Iize 0
TPUroHomeTpuyeckoum pyHKuUn 1
yr/ia nepBou YeTBEpPTU:

cos113° = cos(90° + 23°) T
= —sin23° +-23°
180° "

! I ! I 1 1 1 | 1
T T T T 1| 1 T LI

2. c0s*113° = (cos113°)?% = ———

56 12700



8. Hanpgure 3HauyeHue BbipaXKeHusn

1. Npusepem cos113° K
TPUroHoMmeTpuieckom pyHKUUmn
yrna nepBon YeTBepTu:

co0s113° = cos(90° + 23°)
= —sin23°
180°

6

cos223°+cos?113°°

113°__ [920°

£230

2. c0s*113° = (cos113°)?% = bt
= (—sin23°)? = sin?23°

87

1 | l I ] 1 1 ! 1
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8. Hanaute 3HaueHue BbipaXKeHusn

1. Npusegem cos113° K 113°
TPUroHomeTpuieckom pyHKuUmn
yr/ia nepBou YeTBEpPTU:

cos113° = cos(90° + 23°)
= —sin23°

L

cos223°+cos?113°°

190°

L 230

2. c0s*113° = (cos113°)?% = e
= (—sin23°)? = sin?23°

6 6

" c0s223°+c0s2113°  c0s223°+sin223°

1 | l I ] 1 1 ! 1
T T T T Ll T LI

12790



2. c0s*113° = (cos113°)?% = ——+—t

89

8. Hanaute 3HaueHue BbipaXKeHusn

1. Npusepem cos113° K
TPUroHoMmeTpuieckom pyHKUUn
yria nepBou YeTBepPTU:

cos113° = cos(90° + 23°)
= —sin23°
180°

6

cos223°+cos?113°°

113°__ [920°

L 230

= (—sin23°)? = sin?23°

6 6

" c0s223°+c0s2113°  c0s223°+sin223°

= 6.
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12790



6

8. Hanaute 3HaueHue BbipaXKeHusn

1. Npusegem cos113° K 113°
TPUroHomeTpuieckom pyHKuUmn
yria nepBou YeTBepPTU:

co0s113° = cos(90° + 23°)
= —sin23°

180°

cos223°+cos?113°°

190°

=23°
e \\_\

2. c0s*113° = (cos113°)?% = ———
= (—sin23°)? = sin?23°

6 6

" c0s223°+c0s2113°  c0s223°+sin223°

= 6. OTBeT:

y 4
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9. HanauTe 3HauyeHUe BbipaXKeHusn

cos(3m—p) —sin(—37n+ B)

S5cos(f—m)



cos(3m—p) —sin(—37"+ B)
5cos(f—m)

[3n

9. Hanaute 3HaueHuMe BbiparKeHun

1. MpuBeaem TpUroHomeTpuUyecKme i
cbyHKLUMI1 BCEX YyrnoBs K yrnam o2
nepBON YeTBEpPTM:

T T T

| | i Il

L
wn
1

T B S |

I H Il Il

®

N S L L I T R D |
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cos(3m—p) —sin(—37n+ B
S5cos(B—m) '

-3

1z

9. HanauTe 3HauyeHUe BbipaXKeHusn

1. MNpuBegem TpUroHomeTpuyeckue
$dYHKUMI BCeX YrnoB K yrnam nepsou
yeTBepTU:

cos(3m — fB)
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cos(3m—p) —sin(—37n+ B
S5cos(B—m) '

-3

1z

9. HanauTe 3HauyeHUe BbipaXKeHusn

1. MNpuBegem TpUroHomeTpuyeckue
$dYHKUMI BCeX YrnoB K yrnam nepsou
yeTBepTU:

cos(3m — B) = —cosp
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cos(3m—p) —sin(—37n+ B)

9. HanauTe 3HauyeHUe BbipaXKeHusn

S5cos(f—m)

1. MNpuBegem TpUroHomeTpuyeckue
PYHKLUUU BCEX YINIOB K Yr/1am NepBoOM
yeTBepTU:

cos(3m — B) = —cosp

95




cos(3m—p) —sin(—37n+ B)

9. HanauTe 3HauyeHUe BbipaXKeHusn

S5cos(f—m)

1. MNpuBegem TpUroHomeTpuyeckue
PYHKLUUU BCEX YINIOB K Yr/1am NepBoOM
yeTBepTU:

cos(3m — B) = —cosp

3
sin (—7 + B) = cosf
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cos(3m—p) —sin(—37n+ B)
S5cos(f—m)
[-3n

9. HanauTe 3HauyeHUe BbipaXKeHusn

1. MNMpueBepem TpUroHomeTpuU4eckue 3
$dYHKUMI BCeX YrNoB K yrnam nepsou
yeTBepTU:

cos(3m — B) = —cosp
3T

sin (—7 + ﬂ) = cosf
cos(ff — m)
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cos(3m— B)—sin(—%nﬂ?)
5cos(f—m)
[-3n

9. Hanaute 3HaueHUe BbipaXKeHus

1. MNMpueBepem TpUroHomeTpuU4eckue 3
$dYHKUMI BCeX YrNoB K yrnam nepsou
yeTBepTU:

cos(3m — B) = —cosp
3T

sin (—7 + ﬂ) = cosf

cos(ff —m) = —cosf
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cos(3m—p) —sin(—37n+ B
S5cos(f—m)
[3n

9. HanauTe 3HauyeHUe BbipaXKeHusn

1. MNpueBepem TpUroHomeTpuUyeckue 3
$dYHKUMI BCEX YrNoB K yrnam nepsou
yeTBepTU:

cos(3mw — B) = —cosp
31

sin (—7 + B) = cosfs

cos(f —m) = —cospf

cos(3n—ﬂ)—sin(—i—n+ﬂ) _
S5cos(B—m) -
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cos(3m—p) —sin(—37n+ B

9. HanauTe 3HauyeHUe BbipaXKeHusn

S5cos(f—m)
1-3@
1. MNMpueBepem TpUroHomeTpuU4eckue 3 —
PYHKLMM BCEX YINOB K yram nepsou
yeTBepTU:
cos(3m — B) = —cosp

3

sin (—7 + B) = cosf

cos(f —m) = —cosf

cos(37r—ﬂ)—sin(—37n+ﬁ) __ —cosp—cosf
Scos(B—) "~ —5cosp
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cos(3m— B)—sin(—gz—n+ﬁ)

9. Hanaute 3HaueHUe BbipaXKeHus

5cos(f—m)
1-3n
1. MNMpueBepem TpUroHomeTpuUyeckue 3 —
$dYHKUMI BCeX YrNoB K yrnam nepsou
YeTBepTU:

cos(3mw — B) = —cosp
3m
sin (—7 + B) = cosfs

cos(f —m) = —cosp

cos(3n—ﬂ)—sin(—i—n+ﬂ) __ —cosp—cosf
S5cos(f—m) o —5cosp B
B —2cosf B

= = 0,4
—5cosf
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cos(3m—p) —sin(—37n+ B
S5cos(f—m)
[3n

9. HanauTe 3HauyeHUe BbipaXKeHusn

1. MNMpueBepem TpUroHomeTpuUyeckue 3
$dYHKUMI BCeX YrNoB K yrnam nepsou
yeTBepTU:

cos(3mw — B) = —cosp

3m
sin (—7 + B) = cosfs

cos(f —m) = —cosp

9 cos(3n—ﬂ)—sin(—i—n+ﬂ) __ —cosp—cosf
. SCOS(B_n-) o —5COSB -
B —2cosf B

= =0,4
102 —>cosp OTBeT:



10. Hanpgute 26¢cos (%ﬂ a4 a) ,COSA = % UaeE (32—"; 21T)
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10. Hanpgute 26¢cos (32—n == a) ,COSA = % UaeE (37”; 21T)

1. Bocnonb3yemca doopmynomn
npuBeaeHUs:

104



10. Hanpgute 26¢cos (%ﬂ a4 a) ,COSA = % UaeE (32—"; 21T)

1. Bocnonb3yemca doopmynomn
npuBeaeHUs:
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10. Hanpgute 26¢cos (3?1: a4 a) ,COSA = % Ua € (—;2m)

1. Bocnonb3ayemca ¢popmynoii npuBeaeHuUn:

3T ]
coSs (7 + a) = sina
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10. Hanpgute 26¢cos (32—n == a) ,COSA = i—z UaeE (32_1:; 21T)

1. Bocnonbsyemca ¢popmynou npuseaeHuUA:
3 ]
cos > +a | = sina

2. Haiigem 3HaueHue sin?

a.
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10. Hanpgute 26¢cos (32—n == a) ,COSA = i—z UaeE (32_1:; 21T)

1. Bocnonbsyemca ¢popmynou npuseaeHuUA:
3 ]
cos > +a | =sina

2. Haiipem 3HauyeHue sin
sina =1 — cos

2

2 —
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10. Hanpgute 26¢cos (32—n == a) ,COSA = i—z UaeE (32_1:; 21T)

1. Bocnonb3ayemca ¢popmynoii npuseaeHuUn:

31T ]
cosS (7 + a) = Sina

2. Haiipem 3HaueHue sin?

a.

12
in2 :1— 2 :1——2:
sin“a cos“«a 13)
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10. Hanaute 26¢cos (3771 I a) ,COSa = %

1. Bocnonb3yemca ¢popmynoi npuseaeHUSA:
3 ]
cos > +a | = sina

2. Haitaem 3HaueHue sin?

a.

12
2, _ 2., _ 2 _
_ _ (==
a=1-cos“a=1 (3)

144 169 -144 25
169 169 169

sin
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10. Hanaute 26¢cos (3771 I a) ,COSa = %

1. Bocnonb3ayemca ¢popmynoii npuseaeHuUn:

31T ]
cos (7 + a) = sina

2. Haiiaem 3HaueHue sin?

a.

12
in2 :1— 2 :1——2:
sin“a cos“a 13)

144 169 —-144 25

169 169 169
3. Haiaem 3HauyeHue sina:

U E (371[;211')
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10. Hanaute 26¢cos (32_1: + a) ,CO0S0 = — U

13

1. Bocnonb3syemca ¢popmynoum npuseaeHusn:

3 ]
cos (7 + a) = sina

0.5+

2. Haiiaem 3HaueHue sina:
sinfa=1-cos’a=1-— —)2 =
B 144_169—144_ 25 7
-7 169 169 169

3. Haliaem 3HaueHue sina:

112

lf\ll
LRl /) I




12

10. Hanaute 26¢cos (32_1: + a) ,CO0S0 = — U

13

1. Bocnonb3syemca ¢popmynoum npuseaeHusn:
3 ]
Ccos > +a | =sina

2. Hailaem 3HaueHue sin?

a.

sina=1-cos*’a=1-— ( )2—

0.5+

144 169 — 144 25 7

169 169 169
3. Haliaem 3HauyeHue sina:

25 s
stne = = 1965~ 713
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10. Hanaute 26¢cos (3771 I a) cosa = %

1. Bocnonb3syemca ¢popmynou npuseaeHuUA:

3 ]
cos (7 + a) = sina
2

2. Halipem 3HaueHue sin“a:
sina=1-cos’a=1-— —)2 =
B 144 169 — 144 25
-7 169 169 169

3. Haliaem 3HauyeHue sina:

25 5
stne = = 1765~ 713

”1. 26cos (%n + a) = 26 sina

U E (371[;211')



10. Hangute 26¢cos (3771 + a) cosa = =

1. Bocnonb3syemca ¢popmynoun npuseaeHuUA:

3T ]
cos (7 + a) = sina
2

2. Hail\pem 3HauyeHue sin“a:
sina=1-cos*’a=1-— —)2 =
3 144 169 — 144 25
~ 77169 169 169
3. Haliaem 3HaueHue sina:
3 25 5
Sina == 1160~ 13

”t}. 26cos( ) = 26 sina = 26 - ( 153) = —-10

13

UaE (371[;211')



10. Hanpgute 26¢cos (32—n + a) cosa = =

1. Bocnonb3syemca ¢popmynoun npuseaeHuUA:

3T ]
cos (7 + a) = Sina
2

2. Haipem 3HauyeHue sin“a:
sina=1-cos*’a=1-— —)2 =
3 144 169 — 144 25
~ 77169 169 169
3. Haliaem 3HaueHue sina:
3 25 5
Sina == 1160~ 13

”%. 26cos( ) = 26 sina = 26 - ( 153)

UaE (32—n;2n')

OTBerT:
-10



