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¢pyHEIUM Yy = tg X, TOCTPpOUM rpaduK Ha Bceit 001acTu
onpenenenus (puc. 1.67).

105. CpoiicTBa u rpadpur pyaxknuu y = ctg x.

1) O6sacTh onpeneneHus PyHKIuuM: X = Nk, k € Z.

2) Ob6sacTs 3HaueHUN (PDYHKIIMU — BCA UYHCJIOBAas
IpsaMasi.

3) PYHKIINSA IepHuOATUecKas C OCHOBHBIM IIEPHUOJOM Ti.

4) DyHKOUA HeUeTHAA.

5) dyHKnuAa y = ctg x yObIBaeT Ha MPOMEMKYTKAaX
(mn; © + ©n).

I'padpur pyEknuum y = ctg x wus3oOpakeH Ha pu-
cyHKe 1.68.
”
Yy = ctgx

Y

NS
Ne
[\

Puc. 1.68
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124. TpuronomeTpudyecKue BhIpaskeHuA. BripakeHue,
B KOTOPOM IlepeMeHHas COAEP;KUTCA IIOJ 3HAKaMU TPUTO-
HOMeTPHUYeCKUX (DYHKIMII, HA3bIBAIOT MPUZOHOMEmMpuye-
ckum. Jlnss mpeoOpasoBaHMS TPUTOHOMETPHUUYECKUX BbI-
PaKEeHUM MCIOJIB3YIOT CBOMCTBA TPUT'OHOMETPHUUECKUX
(pyHKINi, oTMeueHHbIe B . 100—105, u dopmyssl Tpu-
I'OHOMETPHH, YKas3aHHbIe HuKe B 1mi1. 125—131.

125. @opMyJIbl CI0KEHUS M BEIMUTAHUSA apryMeHTOB.

cos (0. + ) = cos o cos B — sin o sin f3, (1)
cos (a0 — B) = cos o cos P + sin o sin f, (2)
sin (o + B) = sin o cos P + cos o sin f3, (3)
sin (o0 — B) = sin o cos P — cos o sin f3, (4)
_ tgo+tgP
tg (o + ) = {ELTIER, (5)
_ Ry = tgo —tgP
tg (o= p) = {EA—tEE (6)

dopmyasl (1)—(4) cnpaBeaauBLI I JIOOBIX O, .
dopmyaa (5) Bepua npu o, B, o0 + B, OTIMUHEIX OT

g + 7k, k € Z. ®opmyaa (6) BepHa ipu o, 3, o0 — 3, oT-

JINUHBIX OT g' + 7k, REZ.

IIpumep 1. Beruncauts sin 75°.

P emenue. Ameem sin 75° = sin (30° + 45°). Boc-
IIOJL30BaBIINCEL (popmyioii (3) mpu o = 30°, B = 45°,
IIOJIVUNM

sin (30° + 45°) = sin 30° cos 45° + cos 30° sin 45°.
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MN3BecTHO, uTO sin 30° = =, cos 45° = sin 45° = % ,

DN | =

cos 30° = ? (cm. . 99). uauur, sin (30° + 45°) =

=l-@+@-@=ﬁ+’\/6
2 2 2 2 4 )
Mrak, sin 75° = @ — ﬁ(lj J3)
I p uw m e p 2. YUpocTuTh BBEIPpaAKEHUE

sin (7—'-' + oc) — COS (7—'-' + oc)
4 4

sin(z' + oc) + cos(z' + oc) |
4 4

P e m e H u e. Bocmosib3dyemMmcsa mjsa sin (g + oc)
coS (g + oc) dopmynamu (3) u (1) u yuareMm, uTo sin g =
no_ A2
= COoS — = -
4 2

an((oc) o3+
e

(singcosoc + cosgsin oc)

wn
i
-
7N
13
+
K

COS Z cosO — sin Z sin OC)

< _
<

. TC T . T . T .
SanCOSOC-I-COSZSanC + COSZCOSOC—SIIIL—-tSlIlOC

Q(cosoc+sinoc— cosQ + sinql) :
_ 2 __ 2sino _ tg o
2 2 coso '

2 : :
7(cosoc + sina + coso — sinQ)
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IIpumep 3. Beruncaurs cos 15°.
Pemenue. Umeem 15° = 45° — 30°. Bocmosib30-
BaBIINCh Popmyoii (2) mpu o = 45°, f = 30°, moryuum

cos 15° =cos (45° — 30°) = cos 45° cos 30° +
+ sin 45° sin 30° =

2.3 42 1_J2
oS 4(A/:_')Jrl).

= 7 2 .

IIpumep 4. Haitu tg (g +oc),ec.711/1tgoc=%.

P e m e H 1 e. Bocmoasdyemca gopmy.ioit (5) u yd-

TeM, 4TO tg E’ = 1:

tg’—t + tgo 1+ 3
1- tggtgoc -

126. ®opmyasl npusenenusd. Iloxg gpopmyramu npu-
8edeHus TOHNMAIOT 0OBIYHO (DOPMYJIBI, CBOASIIINE 3HA-
yeHMEe TPUTOHOMETPHUECKOH (PYHKIIMYN apryMeHTa BH-

Ia n?n T o, n € Z, K pyHKIILU aprymMeHTa o.
IIycTh, HanpuMep, HYKHO BBEIUMCIINATD Sin (7—'-’ + OC) .

2

Nmeem:

sin(g' +0c) =sing' cosoc+cosg sina=1-coso +

+ 0 - sin o= cos 0.
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AHaJjiornyuso,

sin (T— o) =sin T cos 0L — cos T sin oL =
=0-coso—(—1)-sino=sin o

COS (3?% +0c) =cos3?n cosoc—sin‘%n sin o =

=0-cosa— (—1)-sin o =sin a.
IIomoOHBIM ke 00pa3oM BEIBOIASTCS M OCTAJbHBIE

(bopMyJIbI IPUBEAEHUI. ITH (POPMYJILI JaHBI B CJIELYIO-
et Tabanie:

Aprymenr ¢
DyHK-
nus g—oc g+oc T—o | T+ o 3?75—063?%"‘05 21 — o
sint | coso | cosO | sind | —sin O | —cos OL | —cOos O | —sin O
cost | sino [—sino|—cosO|—cosO|—sina | sina | cos O
tgt ctgo |—ctga| —tga | tgo | ctgo | —ctgo | —tg o
ctgt tga | —tgo | —ctga| ctg o tga | —tgo | —ctg o
127. CooTHOIIEHUSA MEKAYy TPUTOHOMETPUYECKUMMU

GYyHKIMAMH OZHOTO M TOI0 Ke aprymMeHra. Ecim B
dopmyiie (2) u3 . 125 noaoxuTh 0L = 3 = ¢, TO MOJIYUYNM

cos®t +sin®t =1, (1)
OTKYyJa, B CBOIO ouepelb, HAXOAMNM, UTO
1+tg2t=—1_ (2)
cos?t
1+ectg2t=—1_. (3)
sin?t

TosxxecTBo (2) cIpaBeINBO IPH ¢ # g +nn, n€ Z,

a TosKJaecTBoO (3) — npu t # in, n € Z.
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PaBenctBa (1), (2), (3) cBA3BIBAIOT MEXAY COOOI
pasJnUYHbIE TPUTIOHOMETpHUYecKre PYHKIMHU OJHOT'O U
TOT'0 Ke apryMeHTa. VI3BecTHBI ellle JBa PaBeHCTBA,
CBs3BIBAIOIIE MEXKAY c000i pa3juuHbie TPUTOHOMET-
puuecKue PyHKIIUK OJHOT'O 1 TOI'O JKe apryMeHTa.:

to t = Sint,ct = cost.
g cost g i

sint
IlepeMHOXXKada 3T PaBEeHCTBA, IIOJIyIaeM PaBeHCTBO
tgt-ctgt=1 (4)
cIpaBenJuBoOe IIpu i 2% LeZ.
IIpumep 1. A3BecTHO, UTO Sin ¢t = —g , IPUYEM TT

<t<? Hawntu cos t, tg t, ctg t.

Pem e H 1 e. I3 ¢popmyns! (1) momyuaem cos? t =
=1 - s1n t. IlogcraBuB BMecCTO Sin ¢ ero 3HaueHue, Io-

JIYIUM

2 3) 2 9 _ 16

1-(8 -8

cos™ 1 5 25 25

Nraxk, cos? t = ;—g 3HAYUT, JINOO COS ¢ = %, Jaubo cos t =
__1
5
37

Ilo yciaoBuio, m < t < 5 T. €. apIr'yMeHT { IIpUHAa-

niaexut 111 uerBepTu. Ho B 111 ueTBepTH KOCMHYC OTPH-
ITaTeJieH; 3HAUUT, U3 ABYX YKaA3aHHBIX BBIIIIE BO3MOXK-

HOCTeM BbIOMpaeM OLHY: COS = —% .
3Hada sin t u cos t, HaxoxuMm tg t u ctg ¢:
3
tgt=S0t _ 5 _3 opap_ 2
g cost 4 4 g 3
5]
_ 3 4
HUrar,cost=—=,tgt = Z,ctgt— 3
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IIpumep 2. U3BecTHO, uTO ctg t = —% , IpUYeM

N3

<t < 7. Hantu sin t, cos t, tg t.

Pemeuwue. U3 hopmynsl (3) HaxXOogZUM sin® ¢ =
1

1 +ctg2t

ITogcraBuB BMecTO ctg ¢ ero 3aHaueHue, MOJYUIUM

siny— 1 _ 1 _ 144
(B 1.2 169
AT 144
Nrak, sin? ¢t = igg 3HauuT, aub0 sin t = %,JII/IﬁO

sin t = —% . ITo ycaoBuio, g <t <T7.3HauurT, t IpUHA-

Jdexkut 11 weTBepTH, a BO Il ueTBepTH CMHYC IIOJIOXKUTE-
JeH. IlosToMy u3 IBYX YKa3aHHBIX BO3MOKHOCTEMN BhI-

OmpaeM OmHY: sin t = —.

I[J1s1 oTHICKAHMS 3HAUEHUS CcOS ¢ BOCIOJIb3yeMCs OIl-
pemesieHneM KOTaHTreHca: ctg t = Z?—Islf . A3 sTOTO paBeH-
CTBa HAXOIHM
5 .12 __ 5

cost=ctgt-sint=— 15 13 13"

Ocrajyock BeIUMCIUTDL 3HaueHue tg t. I3 paBeHcTBaA

1 12
tg t = — HaxomumM, uTOo tg t = ——.
J ctgt o g 5
Nraxk,
12 5 12
t - =— t = —_— ) t _ T —
sin 13’ COS 13 tg E
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128. ®opmyasl gBoMHOrOo aprymenrta. Ecau B ¢op-
myaax (3), (1), (5) us m. 125 mosmoxxkuts oL = ¢, p = ¢, TO
IIOJIYUUM CJIeAYIOIre TOXKAeCTRAa:

sin 2 =2 sin t cos 1, (1)
cos 2t = cos>t — sin® ¢, (2)
_ 2tgt
tg 2t = —=o—— 3
g - te% (3)

C nmomomsio popmy (1), (2) u (3) MOKHO BEIPA3UTh
CUHYC, KOCUHYC, TAHTE€HC JII00Oro (JOIyCTHMOIO) apry-
MEHTa uepe3 TpPUTrOHOMeTpuuecKkue (PYHKIIMU BIBOE
MeHbIIIero aprymenTa. Hanpumep, cirpaBelJiuBbI CJ€-
IYyIOIe PaBeHCTBA:

. . xX xX
sin x =2 sin = cos =
2 2°
9x 9x

sin Sx = 2 sin = cos —,
2 2

cos 8t = cos? 4t — sin? 4t.

B pazne ciaydaeB 1oJjie3HBIM OKa3bIBAETCA MCIIOJIH30-
BaHUeE IIOJYUYEeHHBIX OPMYJ «CIIpaBa HaJeBO», T. €. 3a-
MeHa BRIPaKeHusd 2 sin £ cos ¢ BeIpaskeHueM sin 2¢ (njim

) sin2t
BhIpaKeHud Ssin t cos ¢ — BhIpaKeHueM —— | , BbIpa-

2
JKeHUsA cos ¢ — sin ¢t — BLIpasKeHueM cos 2t u, HaKo-
Hell, BEIPaKeHU s _2tgt BhIpaKkeHueM tg 2t.
1 - tg?t
Il p u m e p. YupocTuts Beipakenue tg t — ctg t.
PemeHI/Ie.tgt—ctgt=w —w
cost sint

21 ana 21 _ qin2

_ s1n.t cos“t _ _ cos“t — sin“t =9 09s2t — -2 ctg 2t.
sintcost 1 sin2t

EsinZt
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129. ®opmysasl NMOHMKEHHMSA CTemeHM. 3Has, UTO

cos? t +sin®t=1 (cm. m. 127), a cos? t — sin® ¢ = cos 2t
(cMm. . 128), HaxoagmuMm, UTO

COS2t= 1+COS2t; (1)
2
sin2¢ = 1= ‘;Oszt . (2)

Dopmyabl (1) 1 (2) HA3BIBAIOT Popmysamu nNOHUNCe-
Husa cmenerHu. OHU IIO3BOJIAIOT IIPe00Pa30BhIBATH sin’ t u
cos®t s BBIPAXKEHMSsI, COIEPIKAIIME IIEPBYIO CTEIIeHb KOCH-

Hyca ABOMHOro aprymenra. Hanpumep, ucrnoabssysa (op-
myJibI (1) u (2), MOXKeM ITOIYyUYnTh CJAEeAYIONIe PABEHCTBA:

sin2 ¥ = 1 - cosx
2 ?

DN

1+ cos(zg7t + 20()
2 (7_1: Yol =
COS 3 o 2

Dopmyabl (1) u (2) UCIOJAB3YIOT U «CIIPAaBa HAJIEBO»
IJIdA IpeodpasoBaHusa cyMmM 1 + cos 2¢, 1 — cos 2¢ B mpo-
n3BeneHusi. Harrpumep, BepHEI ciiefyIONIe PABEHCTBA:

1 + cos 5x = 2 cos? 5?36,1—cos(0c+ﬁ)=2sin2aT+B.

sint
1+ cost
P e 1 e H 1 e. 3HaMeHaTeJIb IPaBOM UacTH IIpeodpa-
dyeMm o popmy.e (1), a uncauresbr — 1o popMmyJie cu-
Hyca ngBoitHoro aprymeHTa (cMm. 1. 128). Iloayuwmm

ITpumep 1. [loxkasaTs ToOXxAECTBO tg % =

9 o t t .1
, sin-cos=  sin=
sint  _ 2 2 _ 2 — tg t
1 + cost 9 cos2 L t 2"
cosZ = COS =

2
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4 4

Il puwmep 2. Berumcauts sin™ x + cos™ X, ecjau

M3BECTHO, UTO COS 2X = i

13°
P e 11 e H 1 e. Bocnosib30BaBIITINCHL TEM, UTO sin? x =

= (sin2 x)2 u cos® x = (cos2 x)z, IIPEMEHNM (POPMYJIbI

IIOHMKeHus cTeneHu. Ilomryuum

4

sin x + cos? x = (sin2 x)2 + (cos2 x)2 =

_ (1 — cos2x)’2 n (1 + cos2x)’2 _
2 2

1+2—5
_2+2cos?2x _ 1+cos?2x _ ~ 169 _ 97
4 2 2 169

130. IIpeoOpa3oBanue CyMM TPHTOHOMETPHUYECKHX
(GbyHKIIMA B IIPOU3BEICHUE.

sinoc+sinﬁ=2sin0°T+[3 COS OCT_B,

oc+[3
2

ol

sin o — sin B = 2 sin ;B COS

cos o + cos B = 2 cos Q;B COS %3,

cos o — cos Pp = —2 sin %3 sin O%B,
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I p u m e p 1. IIpeoO6pasoBaTh B Ipou3BeleHUE
cos 48° — cos 12°.

Pemresnne. IIpumerus popMyay padHOCTU KO-
cuHYCcOB Ipu o, = 48°, B = 12°, monyuum

cos 48° — cos 12° = —2 sin 28°+12° ) 487127 _

2 2
= —2 sin 30° sin 18°.

. 1
Tak kak sin 30° = =, TO OKOHUYATEJHLHO IOJYUYNM

2
cos 48° — cos 12° = —sin 18°.
IIpumep 2. IIpeobpasoBaTh B IIPpOu3BegEHIE

sin x + cos 2x — sin 3x.
Pemnmreunmne.

sin x + cos 2x —sin 3x =cos 2x — (sin 3x —sin x) =

=cos 2x — 2sin x cos 2x = 2 cos 2x (1 —sinx) =

2
S S
=200s2x(sing—sinx)=200s2x-2sin6 cos62 =

_ (L X no, X
=4 cos 2x sin (12 2) COS (12 + 2) .

131. IIpeoOpasoBaHue NMpon3BeeHNII TPUTOHOMET-
pHUUYeCKuX (PpyHKIIHM B CyMMY.

sin o cos B= sin(oc—B)-;sin(oc+B), (1)
sin o sin B = cos(a—fB) ; cos (o + f3) , (2)
cos 0. cos P = cos(o — PB) + cos(a+ ) . (3)

2
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II p u m e p. IIpeobpas3oBaTh B CYMMY IIPOMN3BeJeHIe
sin 43° cos 19°.

P e 1 e H 1 e. Bocmosib3oBaBmuchk popmyioii (1) mpu
o =43°, B = 19°, moayuum

sin 43° cos 19° — Sin(43°-19%)+sin(43°+19%) _
2

(sin 24° + sin 62°).

DO =

132*, IIpeoOpa3oBanue BeIpaskeHnsa a cost + b sin ¢
K BUAy A cos (I — o). Jlioboe BhIpaskeHuUe BHA
a cos t + b sin t MOXKHO IIpeaCcTaBUTH B Buje A sin (t + o).

I1s1 5TOTO BHIHECEM 38 CKOOKU BBIpasKeHHe /a’ + b2 :

acost+bsint=A/a2+b2( & cost+—2 sint).
aZ+ b2 aZ+ b2

= 1. TO 3HAUUT, UTO TOU-

fo (=) + ()"

Ka C KoOOpAuHATAMH

a n b VIOBJIETBOPSAET
Ja2+b2 a2 + b2
YPaBHEHUIO x2 + y2 =1, T. e. JIeKUT HA YNCJIOBOM OK-
PYsKHOCTH; IIOSTOMY CYIIIECTBYET TaKoe O, 4YTO

a = cos O, b = sin Q.

Ja? + b2 Ja? + b2

O603HaYUB I KPAaTKOCTH a + b2 depes A, mosydaem

acost+bsint=A(cos o cost+sinasin t).

IIpuMeHUB K BBIpaXKEHUIO B CKOOKax (opmyay (2)
n3 n. 125, noxyumm

acost+bsint=Acos(t—a).
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Ywucaa a, b, A, o cBaA3aHbpl APYT C APYI'OM COOTHOIIIe-
HUSMU:

a=Acoso, b=Asina, A= .a?+0b?,

a sin o = b

Ja? + b2 ’ Ja? + b2 .

Hampumep, 3 sin 2¢ + 4 cos 2t = 5 cos (2t — o), rae

4 . 3

a - 9 a =

cos o=, sino= ¢

COS 0L =

133%*. IIpumepsnl mpeoOpa3oBaHUM BHIPAKEHHH, CO-
Iep:RalmMuXx oOpaTHBIE TPUTOHOMeTpHuYecKHe (QyHK-
MU,

IIpumep 1. YopoctuTsk BBIpaXkeHue cos (arcsin x),
rme — 1 < x < 1.
P e o1 e H u e. IlosmoxxkumM arcsin x = y. Torga sin y = x,

g <y< g . HyxHo HaiiTu cos y.

VI3BECTHO, UTO COS> y=1- sin? Y; 3HAUUT, cos? Yy =
__ 2 T« < T, T
=1—-x“ Ho—-= <y< =, aHaoTpeske |— =; = | KO-
2 2 27 2
CUHYC NPHHMMAaET JHUIIL HeOoTpUIlaTeJbhHbIE 3HaUe-

aus. ITosTomy cos y = 41— x2, T. e. cos (arcsin x) =

= .J1-x2.

IIpumep 2. Beruucauts tg (% arccos (— g)) .

Pemenwue. Ilogoxum o0 = arccos (— g) . Torma

3

Cos Ol = L g < o < . HyXHo BeIuncjauTh tg % .
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]_ —
1+ cosa 2 O
Nnmeem cos? & = ; 3HQUUT, COS“ = = —— =
2 2 “ 2~ "2
= l.TaRRaR,anIee, 1—H:g2 a_ _1 ,'1'01—H:g2 & —
5 2 0 2
cos4 =
= 9, OTKyIa tg2 % =4, T.e. tg % = 2 nau tg = = 2.
Ilo ycnoBuio, & < o < 7; sHauuT, ~ < 2 < 4B un-
2 4 2 2
TepBaJe (g ; g) nmMeem tg % > 0. Uraxk, tg % = 2, T. €.

tg (% arccos (— g)) = 2.

IIpumep 3. lokasars, uTo ajs jroboro x ua [—1; 1]
CIIpaBelJINBO TOXKIECTBO

arcsin x = = — arccos Xx. (1)

T
2

P e 111 e H 1 e. BeiuncjauM 3HaUeHUsI CMHYyCA JIEBOM 1
IIPaBOM UacTed MPOBepPsIeMOr'0 paBeHCTBA:

sin (arcsin x) = x;
. (T
sin (E — arccos x) = cos (arccos x) = x.
CuHychbl, KaK MBI BUANM, PaBHBI, IIO3TOMY, UTOOBI yOe-
IUTHCA B CIIpaBeaJMBOCTH paBeHcTBa (1), ocTajyoch Io-
: T

Ka3aTh, ITO arcsin X U 5 — arcos X NPUHAJJIEKAT OLHO-
MYy 1 TOMY K€ IIPOMEKYTKY MOHOTOHHOCTHU (PYHKITUU

y = sin x (6e3 IIPOBEPKHU STOT'0 YCJOBUA MOIKHO IIOJY-

UUTh HEBEPHBIA pe3yJbTaT, BeAb TPUTOHOMETpHUUe-
cKkye PYHKIIMK MOT'yT IPHHNMATh OANHAKOBLIE 3HAaUe-
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HUA U IJIS PasJudHbIX 3HaUEHUM apryMeHTa, Halpu-

5T . 5T 1)
- # — - = — = =
Mep 5 5’ , HO sin ¥ 5 = sin 5 5

Nmeem — & < arcsin x < g Ianee, 0 < arccos x < T,

DN

a IIoTOMYy ——= S = —arccos x < =. Hraxk, arcsin x n

N3
N3
[\'.JIF]

N3

— arccos X DPUHALJIEKAT OJHOMY IIPOMEXKYTKY MO-

HOTOHHOCTH [ } pyHKEDuM y = sin x. Tenmepbs MOXK-

T,

2’2

HO CUNTAaTh, UTO TOMKJAecTBO (1) mokazaHo.
AHaJOrmuyHO MOXHO IOKAa3aTh, UTO

arctg x = = — arctg x.

L
2
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98. UmucaoBasa okKpyxkHOCTH. IIycTh maHa OKPYIK-
HocTh pazuyca 1. IlocTaBuM B cOOTBEeTCTBUE KaKAOMY
IEeHCTBUTEJIbHOMY UMCJY { TOUKY OKPYXHOCTH IIO CJIe-
IYIOIEeMY IIPaBUJIY:

1) ecau t = 0, To eMy COOTBETCTBYET TOUKa A — IIpa-
BBIM KOHEIl TOPU30HTAJbHOI'O AaMeTpa;

2) eciu t > 0, To, OTHPABJAACH U3 TOUKU A B Ha-
IIPpaBJeHUN IIPOTUB YACOBOM CTPEJKHU (IMOJOKUTEIb-
Hoe HampaBJieHue 00Xoma OKPYKHOCTH), OIMIIIEM IIO
OKPYXHOCTU INIYyTb MOJUHBI f; KO-
HEeIl, 3TOro NyTH U OyJeT MCKOMOM
Toukoir M(t) (puc. 1.55);

3) ecau t <0, TO, OTIIPABJIAACH U3
TOUKHN A B HaIIpaBJIEHUHU 110 YaCOBOM R=1
CTpeJIKEe, OIIMIIEM II0 OKPYKHOCTH
IyTh JJNHEI [t|; KOHEI 3TOro nyTH u
OyameTr nmckomoi Toukoir M(t). Puc. 1.55

M(t)





image2.png
Kaxxgomy neiicTBHTEJILHOMY UYMCJIY COOTBETCTBYET
eINHCTBEHHASA TOUYKA OKPYKHOCTH.

ExnHnUYHYI0O OKPYKHOCTHh C YCTAHOBJEHHBIM COOT-
BETCTBUEM HAa3bIBAIOT YUCJL080U OKPYICHOCMDBIO.

Ecian Touka M cooTBEeTCTBYET YHCJIY £, TO OHA COOTBET-
CTBYET JII0OOOMY umncJay Buga t + 2mnk, rae 2n — AJIMHA eIH-
HUYHOM OKPY*KHOCTH, a Bk — 1ejoe uucyo (k € Z), moKa-
3bIBalOIIlee KOJMUECTBO IIOJHBIX 00XOJ0B OKPYKHOCTH B
IIOJIOKUTEJILHOM MJIN OTPHUIlATeJHLHOM HaIIPaBJIEHMNH.

Ha pucynkax 1.56 u 1.57 npexncraBjieHbl 1Ba OCHOB-
HBIX MaKeTa UMCJIOBOM OKPYKHOCTIH.

T n
2 2n 2 =
3n T 3 3
4 4 O n
6 6
i 0 T 0
i lin
5T n 6 6
4 4 4 5910
3n &t 3n 2%
9 3 ) 3

Puc. 1.56 Puc. 1.57

99. OmnpenenreHusa cHHYyCa, KOCH-
M(2) HyCa, TAaHTeHCa M KoTaHreHca. Ilo-
MECTUM €IUHUYHYIO YHNCJIOBYIO OK-
PYKHOCTL B AEKAPTOBOM IIPAMO-
* YTOJIBHOM CCTeMe KOOpAMHAT TaK,
YTOOBI IIEHTP OKPYKHOCTH COBIIAJI
¢ HauaJioM KoopauHaTt (puc. 1.58).
Eciu M(1) — ToukKa 4YMCJIOBOU
Puc. 1.58 OKPY:KHOCTH, COOTBETCTBYIOIas
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yucay t, TO opaAuHATY TO4YKu M Ha3BIBAIOT CUHYCOM
yucaa t m obo3HauaroT sin t; abcnucecy Touku M Ha3bI-
BaIOT KOCUHYCOM Yucaa t 1 0003HAUAIOT COS £; OTHOIIIE-
int
HIEe S_t , e cos t # 0, Ha3BIBAIOT MAH2ZEHCOM YUCLA t
cos

cost
sint
3LIBAIOT KOMAH2eHCOM Hucaa t u obo3Haualor ctg t.
DYyHKIINU
u=sint, u=cost, u=tgt, u=ctgt

1 0003HaUaIoT tg t; OTHOIIIeHHUEe , The sin ¢t # 0, Ha-

HA3bLIBAIOT mMpuzoHomempuueckumu @Qyurkuyuamu. Ha
IIPAKTHUKE IEPexXonaT K 0ojiee IPUBBLIUYHBIM 00O3HAaUe-
HUAM [y =SIn X, Yy = COS X U T. [H.

OcHOBHEBIE 3HAUEHUA TPUTOHOMETPHUECKUX (PYHK-
I[N IpuBeaeHbl B Tabaume 1.

Tabauya 1
AprymeHT
OyHKI A m n m T . 3T
000°| 6 4 3 2 |asosy| 2
(30°) | (45°) | (60°) | (90°) (270°)
sin ¢ 0 % % % 1 0 -1
J3 | W2 1
1 NO N&a = -1 0
cost 2 2 2 0
tg t 0 ? 1 NE] — 0 —
ctg ¢ — NG 1 ? 0 — 0

100. S3HaKku TpuTOHOMETpPHMUYECKUX (PYHKIIHI II0 YeT-
BEPTAM YHCJIOBOM OKPYKHOCTH. SHAKU TPUT'OHOMETpIUe-
CKUX (PYHKIMII II0 YEeTBEPTSAM UYMCJIOBOM OKPYKHOCTH
cXeMaTHUeCcKM IIpelCcTaB/IeHbl Ha pucyHKe 1.59.
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Puc. 1.59
101. CroiicTBa TPUTOHOMETPHUUYECKNX (DYHKIITUH.
1. ®dyuxnuu sin t, tg t, ctg ¢ — HeueTHRBIE:
sin (—t)=-—sin t;
tg (—t)=-tgt;
ctg (—t)=—ctgt.
2. DyHKIUSA cOS 1 — UeTHasd:
cos (—t) =cos t.
3. DyHKIuM sin ¢, cos t — nepuoxmuecKkmue, 21 — OC-
HOBHOH II€PUO[;:
sin (¢t £ 2nk) = sin ¢;
cos (t = 2nk) =cos t,
rae k — Jyro0oe 1eJjioe 4ucJIo.
4. Oyurnun y = tg t, y = ctg t — nepuogumuecrue,
7T — OCHOBHOM II€PHO[;:
tg (t L k) =tg t;
ctg (t L mk)=ctgt,
rae k — Jjroboe 1eJioe 4ncJo.

102. CrouicTBa M rpauk pyHKIUM y = sin Xx.

1) Ob6sacTh ontpeseieHUA — MHOKECTBO BCEX JIEMCT-
BHUTEJIbHBIX UMCe].

2) ObsacTh 3HaueHuit — oTpesok [—1; 1].

3) PyHKIUA HepuogudecKasi; OCHOBHOM IIepHoJ, pa-
BeH 2T.
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4) OyHKIUA HEUETHAA. YA
5) DYHKIUA BO3PACTaEeT

Ha IIPOMEKYTKaX [—g' + 27n,;

“

g + 2nn} 1 yObIBaeT Ha IIPo-

R\V

MEXYTKaX [g’ + 27n; :%n + -1 0 1

+ 271:n}, n € Z (puc. 1.60). Puc. 1.60

Bs3as konTpoabubie Touku (0; 0), (g, %) , (g, 1) ,
(m; 0), mocTpouM MOJYBOJHY — rpauK QYHKOUMN Y =
= sin x Ha oTpe3ke [0; ] (puc. 1.61). Tak kKak PyHKIUA
y = sin x HeuyeTHas, TO, BBHINOJHMB CHUMMETPHIO IIO-
CTPOEHHOI'0 rpa(pmkKa OTHOCHUTEJHbHO HauaJga KOOPIH-
HaT, MOJy4YuM rpapmr (pyHKIHHM Ha oTpeske [—m; 7]
(puc. 1.62). HakoHen, BOCIIOJIb30BABIINCH IIE€PUOANY-
HOCTHIO PYHKIIMH I = Sin X, MOXHO IIOCTPOUTH rpaduk
Ha Bceill obJiacTu onpegeaenusa (puc. 1.63).

Yi YA

Puc. 1.61 Puc. 1.62

-\ y — Sin x /—\
—T 0 n\_/ 27 .
_1_

Puc. 1.63
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103. CroiicTBa M rpa¢ux QyHKIMM Yy = COS X.

1) ObsaacTe onpeneyeHuss QPYHKIIMM — MHOXKECTBO
BCEX JENCTBUTEJbHBIX UHCEJI.

2) ObsacTh 3HaueHU — oTpes3ok [—1; 1].

3) PYHKIUA IIepuogmIecKasi C OCHOBHBIM IIEPHOAOM 2TT.

4) DYyHKIUA YeTHAA.

5) dyHKIMs YOBIBAET Ha IIPOMEXRYTKAX [27tn; T + 21n]
11 BO3pacTaeT Ha IPOMEXYTKaxX [— T + 2nn; 2nn],n € Z.

I'paduk pyHKIINM Iy = cos x n3odpakeH HA pucyHke 1.64.

3n n < EW&% o x
2 2 2 2
Puc. 1.64

104. CroiictBa B rpacduk pysxkuuun y = tg x.
1) O6s1acTh ONIPEeNeNeHus: X # g +nk, k€ Z.

2) O0sacTh 3HaUEeHU — BCSA UMCJIOBAA IIpSAMad.
3) PYHKIUA IepuoandecKasa ¢ OCHOBHBEIM IIE€PUOIOM TL.
4) DyHKIUA HeUeTHAA.

5) @YHKIMA BO3pPacTaeT Ha MPOMEKYTKAX (—g’ + 1n;

T
).
5 n
Yy BribpaB HECKOJIBKO KOHTPOJIBHBIX TOYEK:
(0; 0), CZT', 1), (g : Jg) — IIOCTPOUM I'paduK
¢pyHKIIMU y = tg X Ha IPOMEKYTKE [O; g’)
o 2 x (puc. 1.65). BocmnoJbzoBaBIINCh, HEYETHO-
CThIO (pyHKIIUHU Yy = tg X, HIOCTPOUM rpapukr
Ha HWHTepBaJie (—g’; g’) (puc.1.66). Haxo-

Puc. 1.65 HeIl, BOCIIOJBb30BaABIINCH IIEPUOANUYHOCTBIO




