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z=a+& _ar0 anrebpanyeckas Gpopma KOMIUICKCHOIO YHCIIa.

Croxenne KOMILIEKCHBIX YHCET
[Ipumep |

CI0KHTD JIBa KOMIUICKCHBIX upena -1~ + = “2 7 4-3

Jlist Toro 4ToObl COKHUTH /IBa KOMIUICKCHBIX YHCJIA HYKHO CJIOKHTH HX JICHCTBHTCIIbLHbBIC H
MHHMBIC YaCTH:

Zy+2,=1+3+4-5i=5

BoiuuTanne KOMIUICKCHBIX YHCE
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CocTtaBHM 4acTHOE:

IICJICHHC HYHUCCJI OCYUICCTBIIACTCA METOAOM YMHOKCHHS 3HAMCHATEAH H YHHCIHTEIS Ha
CONPHKEHHOE 3HAMEHATEIH BbIPAKECHHE.

3HaMCHATCJIC YIKC€ CCTh

ABJIACTCA

N | ty
(R

[Mpumep 2
B s = =
7 Z,. - Z Z==2+1 Z.=A5+11
R R T e P Sl

HaiiTi pa3HOCTH KOMIUIEKCHBIX YHCen “1 .
JleiicTBHE aHANOTHYHO C/IOKEHHIO, €/IHHCTBEHHads OCOOCHHOCTb COCTOHT B TOM, HTO

BBIYMHTACMOC HYKHO B34ATh B CI{OGKH, d 3dTEM — CTAHJAPTHO PACKPBITE 3TH ck0OKH co cMeHOH
JHaKa:

Z,—2,==2+i- (3+5)=-2+i-H-5=-2-3-4%

PE'J}'.III:T&T HC JOJIGKCH CMYLaTb, Y [MOJIYHCHHOI0O 4HHCIa ABC, a HC TPH HacTH. HFICICTCI'

~ &
NelCTBHTE/NbHAS HacThk — cocTaBHaA: ~ <~ /7. Jlnd HarnsaHOCTH OTBET MOMKHO IeperHcaTh
ra- 21~ 22 =(-2- N3) -
PaccunTaem BTOpYIO pa3zHOCTb:
= , & Y ~ , ¢ " " = 4 4
2, =2y =3 +5i - (-24i) =3+ 5 +2-1=2+3+4

. 2y 2
3/1ech JciicTBHTEIbHAS YacTh TOKE COCTaBHas: < & M~

VMHOKEHHE KOMILIEKCHBIX HHCE
[Mpumep 3

HaiiTn nponsBe/icHHe KOMILICKCHBIX 9Hcen ~ 1~ 1-i ,Fa=14
OHEBH,[I,HO, HTO HPOH?.BEI[BHHE CJIB,I[)I'BT 3alHCaTh Tak:
Heobxo0umo nomuums, yumo ' =~ 1,
zyz=(1-D3+60)=1.3-1 - 3+1. -1 6i=3-F4+61+6 :9+3j,r,ue
. . = .Y - 2 " -
—i ti=—6i"=-6. (-1 =+6
Jlenenne KOMILIEKCHBIX YHCET
[Ipumep 4
o=13+1 z,=T7-6 - z,
JlaHbl KOMILIEKCHBIC YHCIIa 3O . Haiiti wactHoe “-.

Ry Y 2 12 R
-5 bl=a“ —-H s
Benomunaem dopmyny @=d)ato)=a"=b" g CMOTPHM Ha Halll 3HaMeHaTellb: 7-6: . B
@=a), MOITOMY COINPSKEHHBIM BBIDaXKCHHEM B JaHHOM ciy4ae
[L1+-_:.I’T0e:.n +61

CornacHo mpaBuiy, 3HaMeHaTedb HYKHO YMHOXKHTH Ha '+ | m, 4roGbl HHuero He
W3MEHWIOCh,  JOMHOXKHTb 4YHCIHTeIb Ha TO ke camoe umcio  / + 07

(134237 +62)

{(7—-60)(7+63)
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Jlanee B w4HcIHTelle HYKHO PacKkpelTh CKOOKH (MEpeMHOXKHTL JIBa HHCIA O IPaBHITY,
PacCMOTPEHHOMY B NpelbUIylleM NyHKTe). A B 3HaMeHaTele BOCIOJb30BaThCA

P IR o 3 2 2
s -2 bl=a =56~ A =

dopmymoii \¢ FNE TR =427 (oymmm, uto?” =~ 1 He myTaemcs B 3nakax!!!).
z, (I3+4)(7+6) 91+7+7%+6° 91+7i+7% -6
z; (I-6&)T+6i) 7 - (&) 49 - (=36)

85+8% 8548y
— — = - = ] +1

49+ 36 85
B psine cinyuaes nepen AeneHHeM ApoOb 11e/1ecoo0pazHo YIPOCTHTE, HAIIPHMEP, PACCMOTPHM

-7-1Z

wactHoe uncen: — 12+ 71 [lepen neneHnem n3baBasemMcs OT THIIHHX MHHYCOB: B YHCITHTENS
H B 3HAMCHATele  BBIHOCHM  MHHYCHI 33 CKOOKH W cOKpamiaeM  3TH
-7-128 -F+12) T7+1Z
=12+ -(2-Th) 12-T

MHHYCBI: . IPaBUIILHLII OTBET: ?
[Ipumep 5
1
z= 7
JlaHo KOMIUIEKCHOE HHCIIO ¥2 %1 Zanucath AaHHOE 4MCIO B anreOpamdeckoii dopme
(T.e. B hopme ¢ T51),
[Ipuém TOT 3Ke caMmblii — yMHOXKaeM 3HaMEHaTellb M YHCIHTEIb Ha CONpPAKECHHOE
a-Nia+b)i=a° -5
3HAMCHATENIO BEIpAKcHHC. CHOBAa CMOTpHM Ha dopmyny & 2@ +2)=d . B
i 3
3HaMeHaTene yke ecTh +b) , TIOITOMY 3HAaMEHaTellb W YHCIHTEIb HYKHO JIOMHOXKHTL Ha
(a-B) J3-i
CONPSKEHHOE BhIPaKEHHE /,ToecTbHa V7 T T:

1 NEES NEES N3-1 A3-1 31

= = = =———i

oGP 341 4 4 4

-

- Y R
J3+i (3+D(J3-1) (W3)
38}18“"“ JUIA CAMOCTOATEIBHOIO PCLUCHHSA

Haiitu cymmy, pa3HOCTb, NPOM3BEACHHE M HYacTHOEC JIBYX KOMIUICKCHBIX 4YHCEl B
anrebpanyeckoii popme.

l.zy =2 + 3i, z;=1+1. 19.2, =5+4i, 2z,=-=5+Ii.
2.2, =3+ 4i, Z;=1-1i. 20.2z, = 3+ 7i, Zy = =5—1.
3.2, =1-2i, z;=-1+1. 21,2, =2—4i, 2,=6+i.
4.2y =2 +5i, z;=-1-i. 22.2,=345i, z,=6-i.
5.2, = 3-8, Z; =2+I. 23. 2z, = 6 + 5i, Z, = —6+i.
6.2, =3 -7i, zZ=2-1 2.2, =7+2i, 2,=-6-I.
1.2y = 2 + 6i, Z; = =2+I. 25. 2z, =8+ 3i, 2, =7+1.
8.2, =4+2i Z, ==2—1. 26.2, =9 - 2i, z,=7~1.
9.2, =5+3i, z, =3+ 27.2, =5+6i, 2z,=-7+I.
10. 2z, = 6 - 2i, Z,=3-1. 28.2, = =342, 2z,=-7-i.
ll.21=7+9i. 22=—3+i, 29-21=6+2i, 22=8+i.
12.21=3—7i, Zz=—3—i_ 30.Zi=—6+7i. 22=8—i.
13.2, = 4 + 3i, Z; =4+ 3.2y ==2+5i, z,=-8-1
14.z, = 8+ 3i, z, =4-1. 32.2z, =8+ 3i, 22=9+l:.
|5.Z,=8-—2i, 222—4-{-‘- 33.21=—7—‘2(‘, 22=9—[.‘
l6.21=9+2i, Zz=—4_i_ 34.21=5+8l.‘ 22=—-9+|._
17'21 =7+3i, Z =5+ 35. 2, =—2+4"' zz=-9—'l.
18.2, = 6 — 4i, z,=5-1 36.2y ==5-4i, z,=10+1.

t jhdlsty EZtOs dzj dzd W :
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Touka M(g) — cepeluHa I YeTBepTu.

OnyctuM nepnedankynap MP Ha npamMyo OA u
paccMoTpuM TpeyronbHUK OMP,

Tak Kak ayra AM coctaBnsaeT nonosuHy ayru AB,
To 4MOP=45°,

3HauuT, TpeyronbHuK OMP — paBHobeapeHHbI
NPAMOYrosibHbIA TpeyronbHuK 1 OP=MP, T. e. y
Toukn M abcuwcca u opavHaTa paBHbI: x = V.

Tak KaK KoopaAWHaTbl TOUKW M (x; v) YOOBNETBOPSIOT
YpPaBHEHWHO YMCNOBOIM OKPYXHOCTU X2 + y2 =1,

TO ANS UX HAXOXAEHUS HYXHO pelvTb CUCTeMy
YpaBHEHMIA:

[x2 +y? =1,
X =y.
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5+2H*kn 6+21’!’*k. '\qq
OTBET:E=E+2H*F€HE=%+2H*R. |

lteddijte 4.

\."_

2
1 021sd dz0 udhmise 2 Stk = 3 LUGHULO sy 0O rmasddr
sdzd Mslse jlsMiso ke Is.

PelieHwne:
7
Mpamas x = — "? nepecekaeT YUCNOBYIO OKPY)KHOCTbL B TOUKax M u P. HepaBeHCcTBY x =

=

T 7] — % COOTBETCTBYIOT TOUKM Ayrk PM. Touka M cooTBeTCTBYET
N =JE B yuneny %” (w3 paHHbIX Tabnuubl). 3HaumT, 1 NoboMy uucny
i S 3 BUIa —%ﬂ + 21 = k. Touka P COOTBETCTBYET UUCTTY _j”, a
3HauuT, u nobomy yucny Buga —ST“ +2m = k.
C A
7| ? ar 3
),_ Torga nony4uM -t 2wk st=——+ 2k,
G /
/ } y, an an
__:!gz-_ - . P DTBET.—T+2R*k£t£T+2?Ik.

1tcOCIsdyj M OW yOMmils: :

1 o Otcd Odzls 2 9 0td Odzls
1 1 02Isd CtsteHd dzOIskz |1 1 021Isd SCttsteHd dzOskz
P25 52m
sCtolzyd ‘g d: SCtokyd 3

2 |1 02d d&0 ydmhse s2|2 1 02d &0 ydhhse 53
' 4.

_ 1 U9 :
seuSd M U 2dOkE? ssucd f ®©thdeosts;

LOY dMOls! , Cr@&Wzdz LOf dmOIlss , Cr@&Wzdz
fistslse jIsfMise 28 Is. Msslse zZkils
3 [102kd &O ydmdsse 23 1 02d d0 ydfmdtss 57
1 i T i
ssucd f V= ;@02 ssUCd ) e Hddolss:
LOY MOl , Sra&aids Y L (Dl]’q’fr](_DlsJ ,  Sr@Sdzf{d3
Mtstslse jlsMmise 2z Is . Mstslse jIsMmise z¥ Is.
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4 [102d &0 ydhmdse si4 1 02d &0 ydmdse s
el . L
P T ssuCd M @B s
LOf dMmOls! , Srassda{d L Of dmols: , <(raswdzdg 1
5 [ BBL&ZOY' Isj dzO ydfmmbs [ BBLAOY' Isj dzO ydf
ksySk, StsktttOw Mt ksySk, SCsktteOw Mt
HOdsdets Bz yd ez, HOdzdzts Bz yd mdzkz,
Hy CSOtclsser CtsitocH d d Hj COtclssar CiststoH ¢

1) 2)— 3)— 4)--— 1)“ 2)— 3)— 4)--

) £0CIdyj MS OB | OVOs@zOY d ¢ teOH kfijdzOw

Ajd ©OB&Ir: 1 ol sk ¢ tsde'ddedstiad,di3j dsacidfils 1§ s o
fs5COL O fMowiL! ®iyHE ©OHJOdEE?2 d ctOHkfds?
GteOHEMr d d2OBBBEEIS.
dlskzH jdzls HBdzy j dz
L dzOIs ¥ :
M sdvisd] 5 ©OHJOGEEE L Bjtej dzdd k¢ dss
v j BBz ©Oo jdz 1 ©OHJOdz
INStdzd f jwdRdoddEl &)’ o cwOHkmdz: d d
Edsjls :
M jtcjosHdls! ketsd L CEOHEMAdES2 &jtt’ o ©OHJ
" f{edkddls! fjtjritH Bl ©GOHdOdEs?2 &)’ ¢ ds
1l r fsdzdedls! fjtoj RcH Bl CEOHEMdE?2 &)’ k¢t
qlrydfdvis: Hdoddz Hkzed f) dnf sdOdORoOddj & L d
1T ydmdzvils! f &zsh OH! fMjSkstO
felstesdls! kedr dO SCwky dshlsd

sjttejlsdyj MSOw yOfyls! :

Al dlstcOdz dzf 2 StpdB@s h d2 MY &0 Hbkcebk Cky ds
COHdEME {2 & 6 kyQEsfribcdts dogRg fze 7 ds g OH d O dzts ds,
O Hzegtsor d3 tcOH d Odzts d3.

[ dzd dz0 S toly s s g@fdz® wOHdEMO, i lstdhk

Eay Mp— |
COHdEMO MbHjteydls SHdhs d Ikt xj wihdl. Hbc
ddzj Hiso OB zdzdatizts F tc OH d B &ztc zfy wlatsjntésy  Is dz¢ B 56 tc O
o) dUd ZO ke e 56 t @nd G dzEs) dgj daff dsj dieef fds iy e O 1 &

_ 36a0e T
leOn dOd: - 2!
[ fndzd %GBWﬂmﬁmd@WﬂBBB J 65 G OHirshyddss] deO2dsidte jfdsd

a = B
{ihde 1kt kLicOo dzjezd | tretiropro hs | ks sl dzbr W dzv iz
i tehr) (6O 5 dLoj MR (B ¢OH ds?

t\—-ﬂm”.
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[Ons nepesoga yrna U3 paguaH B rpagychl
ucnonbsyetca popmyna:
Qpaz, * 180
T

OQrpaz. =

[na nepesoga yrna us rpasycos B

paguaHbl ucnonbayetca dopmyna:

O °T

%1 = 180

3Aer apaA_ — 3TO BE€/IMYUHaA YI/la B
pagunaHax, a a,paA_ — B€J/IM4YUNHa YyIa B
rpagycax.
lteddsd or M ted N j ded W d3d:
l d Rt sdddls! f§jtejrntsH Bls tOHdOdds? &)’ kd
L dhgdedj
IT 0L dlk! o CwLOHEMOS 4,5 tOH.
1pao = 180 4,5pad =4,5- 180 = 810 = 258°

OS¢ COC 7, Bf Tz
1 ed djts 2.
I " fsdzdzedls’ fjtoj Rt Sl COHEMdS2 &jtt' bkddkss ¢
1 dhjdedj

1 02Isd t©OHJdOdzdzlzs Bjtelz ZedzO 72 A
T T 27
1°=-—"— pad 72°=72.—— pad = — pad = 1,3pad

5O OC 180pa, Is s 180 P90 T 5 PAG T H2PA
lted LOfdmd tOHdOdzdzs?2 B t6f k6 dzO, BBBL dZOYJ dzd 4

2z
72°="2

5

3T

1 tod Bj1OBIsd HAzddze HEzed Sty dshlsd ©ci.dzMO 6
f ihjdedsdz L 2w i=aR g3k dziz

= aR= 6°F — 457 (cm)
f sdzlz, 00 Dg T RO

{ Is 9 45m(cn),
1 tod BOAUsd § dzish Oy dzdn jEBHsdetO S toky dzsflsd 10 o,
91

yj dzZstcOdz' 10s@é 5 kG dzO

tdhddedd:
S—R—z S=R?2-nx= ﬂz-?—;r:%?r(m}
15 Wt | 2 %er ydmdv i o
[lso jlmrdE 45
1 OH Odz] | :
1 9 0td Odzls 2 9 0Oted Odzls
1 Il 7T tcOL dIs! ) 1 Il 7T tcOL dlIs! 9 WGOH
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o] &z ud dz¥
30% 45% 270 36@; 3 6

-81020A:A50 A%21®2

G dzts 9
A,

e dzts 9 :
60°% 9(P; 54(P:150F; 240225
120 800: 4 4 A5 6 A:

6 2

1 ©2Isd GtcOH

iy dzlz| 2

1 0215d CtOH kmdzkH

ttOH d OdzdzOW ) tc O tcOH d OdzdzO" 3 6O
3 Sm_7r 5m 4r Sm jm 7m 2 8% 5w Om
5, e, 10; 18;9; 7; S 12;5;9; 5;3; 15,
Ne | Beipazure B paamannoii | Beipazure B rpaaycuoii | Onpenenure, YoM
MCpC BCJIHYHHBI YTJIOB. MCPC BCIIHYHHBI YTJI0B, KaKoii HYCTBCPTH ABINACTCAH
Yroa o, €Cln:
L. 1";165°; 1800, _ 25z 3n Sm -2167; 103"; 10",
6 8 12
2. 10°; 145°; 8000". wm_g;lﬁ% -4 -125°; -1,
3. 157,175 2100 x Tr 27 -318%; 91°; -7,
12" 6 4
4. 20°; 210°; 3000, 4z, Nz . -4157;102°; -8,
3706
5. 25°;2257; 2700 7qe 207 5T -208"; 104°; -9,
38
6. 50°;235°; 7200°. _ 25z Sz llz -214°; 512°; -12".
4 127 6
7. 55°:180°; 500", 103;—"’7”;% -200"; 61373 —13".
8. 60°;270'; 800", &, _3m 3n ~117°; 814°; - 14",
36 10718
9. 65°:300"; 9000 Tx, 3z S« ~113°; 800°; -15".
6 4 12
10. 70°:135°; 9100 ap OF. 37 -101°; 902°; -16".
8 4

Ajdz OCte dpGad Ltsfy Wy ded yJ dzd 2

1 £0CIsdyjMSOW ©OBBIEO -

1 Or B HJ ded |

L dzOy 4 dzd 2

fddzmo d

MddzszmO d S$BMdc
¢ sfddslz o,
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t OmMmdislstedds § jtcolzse yjlso jtels! CtststcHd dzOlsdets?2
I'sL di3j 3 ftesdL otsdz/Migkt {SOUR f3dzOB fylg d f iM()=-M(f; tStet
. y).

-9 s sd dzzfpdsizlz@OL ¥ 9 O Is OB fy
ME) Ists ytydd sB 5L dB®Y O Is
# d dzlz ys[dptdD L 8 B OtstcH d dzOIs Iz
td tsBBL dAYOs Is

50

sin t

J M dO=-M(x;y) , s

X =COos t,

. y =sint.
o s | ]l
cosf tdm. 1

1 OHOdzdj 18 tedimizdC k2 1 fi
dLSBtOY jdedzts? dzddzj 2¢d sftejHjdofbr {f sinfte=dzd 3 j dadk
tdLizdz O LOfdhdlsy o IsjlstcOH(.
Clts 34 ftotsHj dzO21Isj (Mg Mg fignNludzC 2 2 Hdzw Issygd ¢

11

12

h4

tdm. 2
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1 OHOdedd B2 edMizdeC 2 3 ¢ €)1 8 PmpSOgsud@Bl @BdH OYyd

uy lscﬁﬁ)%,)cos'%, cos’%, sin’%,cos’%,sino,sinlcosD,coSL

._.
A‘-:
S =]

w3

|G

Y

m|~f\-ﬂ
ENES

vl —

Ty

L)

A
w35,
v | S

1
2

tdm. 3
Oy DO bkyjdd®  btedesdsdjstedyi MSdr o,
ZOyd ddOWlidne. RdHd2MCd] EZyjd J of jtcor j o dgOLkC
COC fodsoddk RstHr, d MemlsOoddd §jtor j
(fskEitseH) .
15 floddgy EMYJT &Olj BOdC o ©OMMNESIS
ROlW dzz s 52 s te dzts 2R s teyiEds), UG H)I6 tsig s sz t

sjtedsddz cRBLHOE, BECoOd dts L d&OYO,.
RA&zHd2MEdd bkEuyjd'J ofjterj
tdfm. 4 ftoj Hdts) dddzzi &g GO Is € dds@lten o f

dteOBMSEd) dBOBJ BOsISd, (bt .j) fuhaqde Odedydd
KOl BOBdU) MEdJ L dOdadd'epO PGB 7§ s dzts e SHAAMI ] §
Cslstes] HBMEZzZco ds L ZOYOJls ¢ OL kzr O®OB 5o d3inigds]
cfOLErOe HAW BGBBSLBZOYJ W ftdZzrtsXi Xi® olsted 6 B
Jotesf j2MSd) Euydidj fjitejoidd Jet dzO dzOIsr dz

ZOMistswh jets otcj dzj dad, dets tsdz ftedd3j dzgv j Isfqw  dzd

LOBBdzj 90dedj HOLEZR desMO dzOL " 9 O¥ Is lds dzin iy § ts B b3,
zOIs d dzMm € s ¢ 5 ceamplen@ntysideg v Is . Jd . CHBY sdzdzd Is § dz' dz" 2
¢ md dzliz i Hist sSdzded Is § dz! dats 2 Hizce de © J H! ) Istcd G

cod = sin(% - 1).
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10HOdgdJmMB. (LOYdh dlsy o IjlkttOHwWR Blkoajlst o 9o

I'mydmdzdlilsj d o
slso jls 0

Njw| @
NI ©
N @
-
NGNS

sin2P +co2?
6 3

2 .
O sin2? +cog?
4 4

1o sin2? +co2?
3 3

29

2@in? % +cog0

1OHOMY P &Sty asMisd OH.OdeOL osjeiEdd  [ifd dzzf d € 51
sCtekzy desmisd yYdteddL ssysk ¢ fttseojdzd COMOI] dz' &
I 7"tweOLd osntdooptieg MY sdz! L s9 Ols! fsHtsBd] Istej e sdz' d
tdm. 5

7 § U OdzG j defipiscflin dz® dzOL ™ 9 O Is ud
. g fslse jlsMisozéh jj nHaddj GltejL
LOCdz¢ yj dedese s dBiyHEZ [ - dg dzzy
L.

sint

SOCts?2 9" 9atsH IsT gtsy J h 4 MH J
SftejHjdzjddY IsOds j dzlmO?

1 OHOdadQ@ BStlzy dtsmisdt) H Oz 9lg )l
mMddzem d CxmigeEgd L sss sC )y dsmisd yjteiLr bsytk
fJtefjdHdSizdvitcdd [k ( tsoftfcost6)dm 16 cOLd 1 s ydted

L
B K

Wit}

s 5ls Odz¢ j\ifistitszOL F 0 0% s ydMds, meslke jlshlsolks h j

COMOIsj dz dats?2, L OCdzs yj edzfctsB ) dz@ROf & J Mz ytsd
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SsOCts?2 oreotH s By jh! MHj dzOI! dL L OHOdzd W
. sftcOd B ISy ¢clsOde j dzmé d ¢ < tslis
sOB dzd yr L dzOyj dzgd?2 1 Isdr dzsor o Iste
tetsH d dzd fy dzd gL cOmMmdizsiste j dzd v
s ¢ tc zfy Islafs, O dL Euyd ddw i dsdztysszgz] Cuo
U J todigndeng( tsls dzOIs. COMOsh Jq2AMw [ B

— " N Brdz 99 jHjd stsdz? ¢t ® 1583 ¢©. H
A d dz6 s d3.
g . L OH Odddtite j6H j ded s j yd fydzts.
1 1 _006qOdb 2 5 0wqOdb
| 1 ]wo=_ 1[tgMa=_,
B B 2 |[tgM1=__, 2 tg%:_.

SOC dLdgjdgv jlsmw L dzOyjdedy I©Odzej demO yd mdzO

- , - - 1 OHOMGfftIH] ddls) udhds
1 9 Otcd Odzls 2 9 0Otcd Odzls

B = fr]g M3 :_1
fr..g 2 2

(=

hi2
M3

IN

fgMi=__ fig0=__

05 i"

SOC dL BBy de®@y sy SCBlsOdzeej dzZlmO ydmdzOG, fHted ko j dzd

1 OHOdzRj) SBOLdIs] 9o IsjlstceOHd yYj dzdStsd3 J HJ dzd ydzl
CtsteH ddzOdzs? f dzts S tsfyls g

1 9 0Oted Odzls 2 9 Otcd Odzls

(=

S tc] HudmtD | 562 (1 |6ftt] H NddEd { st2 &

fn d dziz iy Qtsls%tgr: tcOQo | ¢ sfmd dziz QISIS%IGf: tc O

(=

IN
IN

S ] H UMD | 552 (2 6§ t6) H yddedP | ks2 &

s O dzc j dzh QB%er: e{ |Cisls0dze ] dzh QB%Smf:
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1 ©0CIsdyj MC OO OB 8IS0 -
ydMmdzse 82 Oelzd3j dzls Isted ¢ tsdztsd3j Istc d

1A dz ©Stej f dzj ded Cdzs yjornm tsdgwlsd?2:

mMddzmO, SCtmMddkzmO, IOdkej dno d ¢lksOdej dho y
L d&zOC d wlkzdzC yd?2 ) Ydlso jtelswa; shdztso dz" §
(yd lsdetsfyls? / dzgi yd Isdetsfils , §jtedtsHdydatsfls! ) ;
7lr cOB Hfle®O@ IsdyjMSEdr dzOser Cso:

9 fto]j]sBtcOLso Odedd btedetsdasdzj stedyj MSdr o tcOy
fMdzj Hilse d2 dL dadr;
vittejlsdyj mM¢oOw yoOfmls! :

9 ] -
- ‘r=1 - sint cos [

. sin“f+cos =1 2. 1gt= 3. cgt=—
OCHOBHOE cosft smnf
TPHIOHOMETPHYECKOE
TOKIECTBO

4. tet-ctet =1 5 | S
gl-cg 5. l+cagt=— 6. 1gt+l= -

ST cos 1
Haiiti
sint cos gt cigt
Jlano
sin t +ﬁ — tV1-sin’¢
. +4/1=sin . —_—
++/1 -sin’t sinf
. ++/1-cos’ cos?
cos i ++/1—-cos 1 - 5
cost ++/1—=cos“ ¢t
| 1 ]
gt t [1-— t T o
tgr+1 1gr+1 gt
1 1 1
cigt - = 5 1 [1-— -
cig "t +1 cig“t+1 cigt

IBtcOLY" tjhjdedw L OHOY:
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- . l 4
1. Haiitu sina - ?, eciu cosa =7: a— IV yem

pemeuue'

sina = l—cos a,mx. a—1V,sina - IV, 3HaK OTp HuaTenbHbIi, TTOr

5 Vs s T

F P

Orger: SIN@ = _T.

2

Pemenne:
rq=——
s clga
| 3 1
feag=—=-—=-1—
S
3

|
Ortger; 8¢ = ‘15 )

|
4. Haiitu: €18 =72, ecnu tga = E; a — ITuem

Pemenne:
1

clga =—

lga

1
cga = 1= 5

5
OTBET: Ctga = 5

5. VYnpoctutsb BelpakeHue:
a)
cos” a

. s
6) l-cos’a+ig’a-cos’a=sin’a+

1 02154 :

= 2

Cos

(44

—1g’a-sin"a=1+1g’a—-1g’a—sin" a=1-sin" @ =cos’ & .

2 . 2 - 2 . 2
-COS @ =sIn" @ +sin” & =2sIn" &
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1. 2 Lo 2 2 2, — 1
sina — 7, eciu cosa—g a — [Tuem S a+cosTatigra lea -7, eciu ctga=—§;a-h’q
2. 2 3 ctga -7, ecnu tgar =2, a0 — [l ue
cosa — 7, ecnu smcz—g,a—]qem . —clg a =
sin” &
3. 2 a-Ccos@+singa = tea -7, ecnu ctga =-5; a — 11 ue
sing —?, eciu cosaf—? a — IllTuem ‘g g &
4, . 6 z .in> g =| ctea-"?, ecu tga =-3; a— 1T uc
sina@ —?, eciu cosa =——; @ — [V yem | €€ @ TSI a+cos"a g &
5. . ciga-sina —cosa = 2
cosa =7, ecu sing =—; a — ITuem fea -7, eciu ctga = 5; a — Il ye
6. ) 1 1 2
sina — 7, eciu cosa=g;a—fﬁqem — 1= clga -7, eciu tga=g;a—ﬂm
cos” &
7. . 3 in’ z = tea -7, ecnu ctga =3; a— Il ve.
cosa — 7, ecau sing = —Z; a—IVyem | S &+cos a+l g ’ £ ’
8. . 2 clga-sing +cosa = cga—7, ecnu tga =-2; a— 1y
sina =7, eciu cosa—i a — [Tuem & 8 ’ & ’
9. . 3 3 tea -7, eciu ctga =5; a— Il uei
cosa =7, echu sing@ = 7 s —Iyem —lg"a= g & ’ 1
cos” &
10. 4 a-cosa—sina = 3
sina —?, eciu cosa—? a — 1lTuem g clga -7, eciu tga=?;a—ﬂm

sfdzts o dzr j

) 5OCIkduj MC OWML ©OB Bls O
WlkdeC ydd k¢ dt

vtedesds@d sedud M dd

A dzofpf sdgdedf toj v j dzj dad W
| ftcOoddzO dzOR Y H j dad W
thBmJLsao®d4$ BdeB&B@;bmqumgq:
CitdiiIstedyd M dn

v J St SOy julitsh Is

L OH O\.

1 OH Oyo

lstsq’Gisdztsd34 sed i medn

Wz dz€
JdL o JMmlsde ~ 1 dzj
ledzguq:é

Ha6bnopatento HY)XXHO U3MEpPUTb BbICOTY AiepeBa, He 3ane3as Ha Hero (puc. 1).

B

Aepeso

Q

Habnwopatens

Puc. 1

Haéniopatens MOXET U3MEPUTb Yron @ U pacCTOSHUE A0 NOAHOXMUS AepeBa
(AC = b).

SDTUX AaHHbIX 4OCTAaTOYHO, YTO6bI onpeaennTb BCe HEU3BECTHbIE BE/TUYUHDI.

BCNOMHUM, 4TO TpUroHoMeTpUuyeckme GyHKLUUN B NPAMOYTONbHOM TPeyrofibHUKe
— 3TO OTHOLWUEHUA CTOPOH TPEYro/bHUKA:
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) a b
sina = —; cosa=—; tga=
c c

ST

; ctga =

ol R

a = ¢ -sina = c - cospf;

a=b-tga=>b-ctgp.

3apa4a l.B NPAMOYro/IbHOM TPEYroJibHMKE U3BECTHA rMNoTeHy3a € U OCTpbI yron

a. Hantm KaTeTbl, NNowaib TPEYroJibHWKa 1 pagnyc OMUCAaHHOM OKPYXHOCTH, eCnK
c=12, a = 60°

tdhJdePrzs: ¥Y) OH Odz

B

I LN

C b A

Puc. 2

Mbl MOXEM BbIYUCAUTL NKOOBOIN 3NeMEHT TpeyronbHUKa:
a = ¢ - sina;

a =12 sin60° = 6V3;

b= c- cosa;

b= c- cos60° = 6;

1
§=sa b=18V3;

[fdkd & LOB" &z VYstedkdz ©OHdEMO i dMo ddss 2
stejzetsd dzdS HB f" dBskesd ddC O, sfdmols! 66k
S MOdedzts? Ctky dsflsd dzOR sd qis@w d 2 ) ME fed A G dadets 2
©Oo jdz fszsoddsy cqdyslsjdzrr (twdfm. 3).
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OTteeT:a=6V3; b=6; S=18V3; R=6.

3apauva 2. Xopaa A€ okpyHOCTU obpa3syeT ¢ auameTpom 4B yron @ Hanante
AnvHy xopabl AC, ecnm paanyc OKpy>KHOCTH paeeH R-

HaHo: AB = 2R;

DBAC = a.

HanTn: AC-

PeweHue:

PaccmoTpum AABC. DACE onupaeTca Ha AMameTp, 3HauuT OH NpamMon (no Teopeme
O BnucaHHom yrne). DACE =90° (ppc. 4).

C

Puc. 4
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Mmeem NpaMOyronbHbIN TPeyroNbHUK C U3BECTHbLIM YINOM & U N3BECTHOMU
rMNOTEeHY30M.

AC = AB - cosa = 2Rcosa.

OTBeT: AC = 2Rcosa.

3apada 3. lokaXkuTe, 4TO NAoLaab BbiMYyKIOro YeTbIPEXYro/ibHUKa paBHa
NONOBUHE NPOU3BEAEHUA ero AuaroHanen Ha CUHYC yrna Mexay HUMU.

DNaHo: ABCD — ghinyKnblit YETbIPEXYTONbHUK.

JokasaTtb: 5§ = %AC -BD - sina.

JloKa3aTenbCTBO:

BcnomMmHMUM, 4TO TaKoe BbiNyKIbl YETbIPEXYrofibHUK. 3TO YeTblpEXYTONbHMUK,
KOTOPbLIN NEXWUT B OAHOW NONYNNOCKOCTU OTHOCUTENbHO KaXA0W NPAMON,
cofepxallen ero CTopony (puc. 5).
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ABCD — gpinyknbin veTbipéxyronbHuk; AC. BD —ero guaroHanu; 44, — BbicoTa B
AABD; CC, — gpicoTa B ABCD.

Sasco = Sasp t Scapi
1 1
Boluncnum hy 1 h; yepes a-
AAA,0: hy = AOQ - sina;
ACC,0: h, = CO - sina;
1 1 1
§S= EBD “(hy + hy) = EBD- (A0 + CO)sina = EBD - AC - sina.

ToxaecTBoO AOKa3aHo.

3apava 4. Ana yrna @ = 90° gplymcnntp Sina, cosa, tga, ctga.

PeweHue:

B(0;1)

Lk

=W

Puc. 7

c0s90° = 0;

5in90° = 1;

tg90° - He cywecTByerT;

ctg90° = 0.
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3apava 5. PacnonoxuTte B nopsaKe BO3pacTaHUs Yucna
sin40°; sin80°% sin120°; sin160°.

Pewwenue:

PeluMm faHHYO 3a4a4y C MOMOLLBIO YNC/IOBOM OKPYXXHOCTU NyTeM CpaBHEHUS C

3TaNoOHHbIMU yrnamu (puc. 8).

80°

sinl120
40°
5in160°

/

OTBeT: 5in160° < 5in40° < 5in120° < sin80°.

1 9 0td Odzls

1. JftejHjddlsj L dO¢ ydimdo:
1) sin 285A-16A) 2)
)
2.l rydmdzdls j :
1) cost, tgt, ctgt, j Mdagt=-— = Ot O—

2) cost, sint, ctgt, j dgd=-—, -OtO’

2 9 OtdOdls
ud fydzO:

1. [ftejnjddlsj L dO¢

1) sin27 5A cos¢76 A) 2)139 A
—)

2. 1 v ydmdzdlsj :

1) cost, tgt, ctgt, jdmizf—, = OtO—

2) cost, sint, tgt, jfigdzd—, 0OtO-

(5 cod—2 9 A6)tg ( —

t g)oss—+ n 6)fig (-

83

4)



1 ©0Ckduj MC OM2 ciPdetsds ® | Istedcsdasdsj Isted U d
tihjddj LOHOY O shdtse dz j Isted ¢ tsdats

Ajd tQesOstlsols: d LOCGjfdls: dOer ¢d f§tdd d

stedetdsdjstedyj MSdn sy HjMise

{Bhdj MojHjddw d fteddziter o' § sdzdej ded ™ L
1tcd o' ftsdzdzj dzdd L OHOdd?2 ft5 HOdzdzs2 Isj 3

(Mo dz ] bGdqobdsdy ] sdasms’ , dj uj s &s
sty Hjflss O Wi MSdn Whkdtyd?
1)i Q¢ Q& p i Qg i Qe
2)0 Q — WE i &l
3)Ho "0 — 0% 0 &
. wo Q W 0| Q
4)6 QOO "Qp
5\—/ 0 p
6)— wolQ p

14206 d biedesdsdjsedyj MSds YbdSyd?2 & A

apYany laniran

=
SPAISPARPINE

CHHYC KOCHHYC TaHreHc KOTaHreHe
s OB dzd yoO L dz2Oyj dzd?2 btedetsdesdij IstedyJ MmSdnra W
Yroas 0° 30° | 45° | 60° | 90° | 180° | 270° | 360°
rpagycax
¥rox s 0 " % b4 7 x in in
pajgHarax ] 4 3 2 2
sin & 0 1 1 ﬁ 1 0 Y 0
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o2 MmMlse O
tg(- a)=-tga: ctg(- a)=-ctga .
o2 Mlse O

WJ Is dzs fyls § COSf @)ezgosa); kssitds4) s fsina ;

§ j wqden goukzeass;d : sin(a +20 A=sina;

tgla+p h=tga; ctol@ +p k=ctga, iz
1 &z20yJ dzdWv Istcedcetsdetsd3j Isted yd mS d -
LGBz | o 3¢ | 45° | 60° | 9 120 137 15¢ | 18C
ANeGS o | L L PR 2P| P B
6 4 3 2 3 4 6
sina 0 1 J2 | V3 1 J3 1 1 0
2 | 2 | 2 2 J2 2
cosa 1 J3 J2 1 0 1 1 J3 [
2 | 2 | 2 2 V2 | '
tga 0 1 1 | /3| 1 -J3 i1 1 0
J3 J3
ctga i J3 1 1 0 1 il - J3 i
J3 V3
Taoauya Nel. @opmyast npuseoenun
Oyuk- | 7 r 3 37 +a
——a —+a T—-a T+a ——-a 2 2r-a
LM 2 2 2
—Ccosc
sin cosa cosa sina —sina —cosa —sina
. - _Co‘s‘a - -
cos sina —-sina —cosa —sina sima cosa
tg clga —clga ~t1ga e crga —ctga —tga
ctg tga —lga —clga clga g —iga —clga
cosect| —coseca —coseca| coseca
sec —seca | —seca seca
coseca| —coseca —coseca
cosec seca seca —-seca | —seca

) ted a3 ket W d i eapig.
tdhgddfited d3j dgw W
i tsdzlz yd ds3:

cos840 = cod360' (2 +1201) = cos1 20" = cod180" - 607)

Mo 2 Mlse ts

fJtedBHdydzatsmls

- coHB0* = - 1.
2
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& 19 g
) ted ds et aqmam%s—gpg.

tdMhdapmfsd L)@ Mets2Mmisesd daj yd lsdatst
fwededHjddY, §odazuydds:

sm%e 19,0(~)=-S|n—p-—sm3 p- S|naép+p+p8 -smg@+pg—-3| ’[—jz-i.
¢ 6 = 6+ C 6+ 6 2
' '-x/écos— ;
b e d dgj ket aorfn@zﬁﬁgu 3P
tdnddedy:
az24, az24, 0
ctg—-\/:_%cos—p Ctgae—— o '08 J3cogs - —'08
g 6 6+ ¢ 3 s
ctggél - 8 \/_co& - = Ctgae o \/_COSge 38
f 3
ctg—- \/écos——- J3- x/_(Se 10——- =- %
sinaezﬁ a o@tg"é}v£ +a o
¢
1 tod a3 o€ DY g Is lsts>1° ) - =sina.
8%, v
. . . g + g 2_
tdhgdedij:
gctggd?- §p8=-ctg§%p- b8=-tgbg
A
a,D a ea £02t0 _baz_tb L:'I .sina
Sméﬁ? aoCo‘,tg%Z+ nggg‘b 2?2 g;?; 9779 Hz-cosac'ﬁ- tga) _ %% Gcosa sina _
ctgagb ,0 CDgasb 8 gsmggg 8= - cosa 3 -tgb @ ctgh)  tgb Gatgh 1
2+ 6 ¢2 = v
Sctgg,ﬁ+38=-tga N
é ¢c2 = a
=sina.
sina =sina .
lteddijte 5

_ 1g L(18CP _a)cos(180 - afg (0 -a
vyweshisdid o lREids td(9(9 +é)g(9(‘3 +3)’

in§¥+a§+sin(p— a)g :
S|n(p+a)®os(p )

o @?&Q}o

tgee - ac

O
N
|- OOz
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tdNhjddydmfesd (v VWstedkzd ftdejHnjddw,
tg(180 - a)cos(180 - atyg (90 -a) (g g( ces gyg

sin(9d +a xtg (90 +a)g (90 +8 cos 4t Xctg )a’

B )

%ing,£+ag+sin(p- a)g -1
(; (;2 - =

_ (cosa+sina)’-1 _cosa+2cosa@ina +sin’a- 1
tgg%- ag_ sin(p+a)todp - a) S (- sina)@ cosa) ctga - sina (Gosa
__ 2cosa Gina __ 2cosa Gina _ 2cosa Gina =25in2a - 2tg%a
CO0SA i 2 Ghosa cosa - sin?atosa cosal- sina) cofa
sina sina sina
1 OHOdedY HdEzW MOBSMIstswilsj dz' dese 5
" 1. vfwshisdlkj of©Oyjdedj. "~ 2. 1t ydiddl
I [ OH Odeq ™
-1 , 30, : L
sin( -—) Cos(p -2 si( a )y=in(O p
-2 3 5 ..
1 4fr] g 8” % Beage * Scain ¥
3+ ¢ 4=
-3 | a3p 0_
sm(a -p)+tgla- p +COSE - +a0=19a
(; -
1 sin@ - p +cos( ag’zg)
tg@- 2) - +
ctg(a ) ag(p +r
> -
5 2Mm Cgesgpocatg%p ana 3’00
¢ 6 ¢ 2+
-3 . . G
cosa (g(3p +a)®gge5£— ad
c2 T =1
singé)—- ad
c2 -
1 sin('g- a) +cos(12p -39 cﬁ%—p
3 cos@+a) +sin(Bp - 3sin(4 p +)
2 5tg3ge Opo+ctga 19’00
o ¢ 6 +
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tg(5p - a)@gggzﬁ+ao+sin(a - Zp)Cboégﬁ— a8+cos? - 2
¢

- (;2 - (;2

- OO

I
[EEN

cos@- p) €g( a%) sin4 p )

sin(7p + 8 C"]zg(géJ -R

9 ~ o 7 ~ o 1 ~
5fr]02% Zp8- 3sin’&%e —,08 2tg’% =8
4 - 4 - 4 -
¢ ¢ ¢
% % a8+ sin(p - a)g -1
s = = 2tg2a
tg%— a8- sin(p +a)@odp - a)
(; -
1- cos(?’g -b) eos(6p -1
1+sin(@ + b sin% P
S|n3ge —’08+ cofse 5—'08
¢ 4+ c 2=
cogg£+a8®gg- ad- singf - a8+ctgge3£- a8=tga
¢ 2 + ¢2 = c2 = ¢ 2 =

siné% ~ a8+ coda - 12,0)@0%?’23 + b3
¢ - ¢ -

co&%eBZB +ad- sin(30 - a)&in(- 6 - 4p)
g ;

o

'00+50052° 19
<6< & 372

25|n

cosge£+ao+sm(a p)- tg5a - Pa. th‘SE- a8=0
c 2 - c 2= ¢ 2 -
sing@+a8®os(2p +a)- coggzﬁ— 38C"Sin(3p - a)
; g ;
4coS S‘e 13 po 2cose z,08+ 3sin’a& 2.8
4 - 3 - GT
¢ ¢ ¢
° ° el o ° ol
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|- OO
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3 ¢ 4 =+ ¢ 4 =+ c 4+
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¢ - =1
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fG&s - 35 gcsm(zp- a)
g -
ctg®Sa - po&lna§£+a8
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¢
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. tg§e3£+ag
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g -

a)- Ctga&p +ta
¢2

Q
0

a3 Q
Slna% +a0
tg(o - a) <

codp +a)

- = tgla
Q
tg a%+ao

(;2 -

sin?(p - )+S|n2%)— ag.
sin(p - ) (o - 2)

13

cog- 9p)+ 2sinZe %8 ctgde %8
¢ ' -

Q
sin(p - a)(..;tgg% 29
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c2

é:os(z,o a) _ =sina
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14
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ta(o +a)C¢osae32£+a8
G

tg1800° - sin495° + cos945°
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tgz% pothzaSp +ag
c 2= c 2 =

1 o
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15

. a3p Q
singé= +ao
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sin(p - a)coém 38 singa +£gcos(p- a)
c 2= c 2=

sin(- 7p)+2cos?%- tgézlp

sin%‘g’zﬁ- b8c"¢tg%3+08
G -=-sinb
3,00

ctgae32£ b @gad)—
¢

17

sm(p + a)&m(a + 2,0)

tg(o +a)C¢osae32£ +avO
¢

a3 O
sin?%” + a8

¢c2 =+ _sin’(-a)
2 ~
ctg®(a - 2p) &, 38

ctg®aa

Q
sin(a - p)G&in(2o0 - a)&oda - 2p)
siné% - a Smtgé‘é)’zﬁ +a géztg(p - a)
g -

=sin’a
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\/_Slnae 8. 600§a;e @8+2tg@_ \/I._’»Ctg@
c 4 - C 3 =+ 4 6
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tgz(a B 2:0) tgz% _ 3£5
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130§
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2,0 37p
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co< (o - a)+co§§§%— a8
¢ =G -
040~ a) @tolp - a)
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g ZT
-3 . 43 Q- ;%Z o . a3 Q_
singep +a oletgss- - ao+sin(p - a)+ctgeep - ao=tga
c2 = c2 - c2 -
- 1 o ~
singa - 28- coda - p)+tga - 3—’08+ ctg(20 +a)
C 2+ C 2 -
— -
tg%—gg ctg(o - )+cow+3’0O
C 2= 2—
29 -
sin(o - a)
-3
ctg®’(20 - a)- singa - 286 _ 1 -_1
o 2= Sm£+p8 sin‘a
C 2=
-1

fnozﬁ - 7 th(a' ,0)

30 |7 2 cos630| sin147071 ctgl125

'3 o ~ o ~
sin%;- a8- codp- a)+tg(p- a)- ctggeBz—p +a8=2cosa
¢ - ¢ -
) 6OCIdyj MS OWA 1BEtizls @ ydw y = sin x, jV
ANzdzCydw y = cos X,.AfplSpd2iNlsa Ot d xicOYdE ct ¢
CEeoldcd

Ajdz2 tcQ@BOKIE j:tf  Is'kz dgjd@fdzd Minlsdz v j dzlstse s tsfo 5§ ded
stedetsdsdj stedui MSdr WhkdSyd?.
v itstedlsdyimStsi tBtsMmdatse Oded | :

ANedSydd y = sin x, vy cos x, y = mf(x), vy
A Iz dz€ wd sinx

JteoOW e s WEdSydd wedw jlsimw MddkzmsdHO.

1 sdzdglz s dzj f 59 Is ts tefycf deldzf thpfH ry OBl 7 @ O8 Is o sdzdats?2 fd
Il sdzso ddzz o sdzde MddeefmtsdHT dzOL " 9 O8 Is f tsdzlz 9 5 dzdats
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— gi T=2m
y=sinx 1 < .
/\ i T
ru I I l I >
-im _im -1 _I 0 I s 3n AT
5 2 1_________2_________ 2

sots2flse O Vsl ydd

[ BdZzOMIs: s{ tojiHRdazy dedivs o sz dz{f Y dnds o d Is j dz' dzr =
[ BdzOMIs+ L dzOs|l§ tdgfiA=lW 2[dzS yd d

Cilsugl IlsddzO w ledzguc{W.

Clsts dzj ftej ter 9 dzgOW WlkdzC ydvw.

stststcH d dzOIs T lstslug fdteiMmd uj dedw ctcOW & O
s s OsMmydmm: (" n; 0),

s 8 SteHddOl: (0; 0).

il 4] WEdCydw o tsL tclOAEs Ojds, Is.dz0
COnrydmw “tnts d dzd dg0O j2Is nt] ts dittdydzlls § ¢
n
)
)

'O R~ WDN PR

~No !

[ 2" n] WkdSydw ftoeddddB3OjIs
SLiEORSsO®@Y nY z2dz? 9dd: 2[ n] .
Odzdw WkdSydd: [ /2 + 2°n
B2 30 mlzdzguch

RO WkdSydd: /2 + 2°
CteOdzd yj €20 Mo jterlz ( |Indzc{LIz

L dzOyd dedd 1.

jtedtsHdyud MGOWw WEkdSydw M §JjtdBHTEB

POOWEBTH 0
)
w nc&*—'cﬁ'—'
OTFSOF-E S

H&HC © +~ oo~

[ Mt ddvY \CieiolditsE ditr dSoydrl dzv s fidzj Hizs h
“dz0 dzdMmilsj © SCdzijkSk LO jHdddyk sktiLCO ftddj
~dz0 stiEdzj e ds HAzddzz . 1 ted ! Ilstds Hdzvi A Effis o @B
HiesBd. UBEHO dzO dzedfylsjy o CdzjlsCtzj S tMmls®o By 8
fsdkzzydls Mot LOCHdsHjttds] Jbdv (ks fjteots?2 HE
L dzOy k. dzd W

“dz0 s y Gdkjlsdd 1, oCds yoshd2 Hej CdjlkSd.
usMisOoddy ISOB dzd ylz L dz2Oyd ded? W lxdeS ydd, fted d3d dgw w

0 ' 2 5
X 3 3 3 3 3
6 3 2 3 6
1 a3 a3 1
y 0 3 3 1 3 3 0
2 2 2 2

[Odzj | fsMsOadd cLOWdS. 1 sdkkzydkfy § sdke tddo,
CeOl dC Weskkdg@dsltejLCj [0: ']. rsBOadd € §&f
g dgadzj Isted ydgz® f sdzkzo tsczdgle ( g dsdsj Isteqd ydgkz® s ls dats iy g
St L] 4©J8]d ﬂﬁBQ 6§ Ig dziz 0 Js dzfil-1S -1 )s 1o H 4 dz8 5 O by
fskzydlmy o tsdd0. R=lsitxdeds AUsdS); LiEdI vy d d
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[ By dets ftosHEsSdydIs! otdzdkz, {tthmMistesde JjJj d dzO Bl

L Isdrn BlstejL $On cteOWdS WEddSydd BLERHJIS™ b Gzt ezl s

dzd f toj o7 ® dzOW o tsdzded MIsOW dzddzdw M tSHddZOCtse ™ i3 o
2 dz$ e eosx.

J OV dStsd3 WizdeS ydd WadeJIsﬁ]W mMddzmsdH O (j4 ddzt

~ T R A
NEA T o

At s

Ml;:]

3|3

A
()
&
o)
A

dots2Mmlse O YWaxdz®:ydd

) [ Bd&zOMmIs: i to]iHRidasydediis oWskz dz{ @dnds e dIsj dz' dz' ~
) [ BdzOMmIs: L dzOts|l§ tdgfid =W 2[dzS yd d
) Sl yJlsdzOw WEdeC ydw.
) GClsts dzjfftejter ©odzOW WhkdeC ydwvw.
) stststeH d dzOIsT lstslug lj'JtGJfI]Jl{JdZdW CteOW d& O
- &M ¥ OsMydmm: (/2 + n; 0),
fl sf! ¥ ftstoH Ols : ;
)
)

oc

6 10 BlstejL ¢ [ O; ] Wkdtaysgwi @fgls @ Old s, dz
7 10 ftes®B] ABCAAnf "~/ 2 + B’ fibdthigdk jjdv dz
10 fsdjykls¢o0or [/2 + 2°n; 312 + 2 n]
8) 1l d-" oL 2OMISO&LIN] . |

l tetsd3j Y sCd kBT o9 O@ddw: [2 n; =~ + 2 n]

9) uvutySd oiddddzdzO0 WEZzdS ydd: + 27 n.
stsYSd ®BOSMdBEzRBO WkdSydd: 2 n.

100 AlzdSydw etOddud dz0 Mme jterlz d fijtlzdL 2.
dZzOdBBsdz! M jj LdzOyjdedg 1.

11) Cbts fjtedsHdy MeoOw WEdSCydw M fjtedBHT

A k2 dzS e mi(x).
ISl BBj 8 ftej H' HipRdosx Wez@AS el Exj LdzOjlsj, JjJ ¢
MddkmMsdrn 0. [ Mdd & bhdsydd Stshddkzf 2 ¥ikd
COMlsW dzj lsifvddmslss i d3j s, o L OsdmdEshisd s o
ClsO dzgso OW otsdzdz® d BEHjIS CtcOXdE s ffalaf lsyjddf dats

yd mdzts.

vsOCdd3 BBKLOL s5d3, Wizl yfHtwd &y" wdz@f (deQd3z W kzdzC ydv vy
m.

(fdd m < 1, bt MddzR@zOHOshHY § QY bk 0. sHifdd
Mz MsdH O teOflswxdeDd @jus fipW dys] jteiisd m.

7 sdzdgv v tedgds Wiy @S, By des MdzOyYyoOodzO ¢ sfMmistetsd
mMddkkmMsdHr, O LOLjd® kyj HMmistetsdls! o jfMm! cteOWd
A 2 dz€ wdEH(kx).

[ Mdzd W i) "f tedo sHdls & t6OMmisW y ydiefes ts Mfigfdaldndssd HE
sts WedCydwy y = f(kx) fodissdB) OlygOnEw sided
ltedqujidgs Bts] Hj2Mlsedlsj d detsj ydfmdes.
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< k < 1 fddelz s dyddd €as eddupd® jdisish wk . t5 1y itk
sdHO My dydtdDj Efipw W& dfifg dzls k.

o WIS ELOW H&S ydd, oKty ds MdzOyodo f shstesd
2 Hehlsesdls! LOjd ojMm! cwoWds.

] tOW d ¢ tsd3 Wi aydpfj sfpw  IsOdze § delsd H O.

 sMisOlstsydets § sMistetsd s Yyofmls! cteOWdeO dzO f tetsdzj

Md dzdzj dstis qfute s H sdzy Is! j 4 dzO fetsdzi Y 2ls¢j Bl 0 HEB
A

. y=tgx Sy | |
T=n |
: : b ; > :

| | | Cox

} } } | >
3m | 1T _nm 1] s T 3!
R 4 1d Z

sot2Mise O YW=aghkt yddq
18&®mbl 1 © iRt dedis o sl defi g Hj 2 Miso d Is

H
= 7/ 2 idz¢'Bkisj cwjidztki yd fmdzs.

5 BLdOyoOjls, vyt dO0 ctOWdS] WEkdZ=ydd 2dzj
B fxew BSY 2, dof=B t5 /2w, RBt2d=8 5/ I toef s 2 H .

[ BdZzOMIs+ L dzO®y dzt{ ) W 2 dzC ydd (

Clsts dzj Ud IsdzOW wlzdzguq’W.

Clsts dzj ftoj tor o dzOW W2z ydMm2 Yz0 ddzlsj oo Odzj
(s fijtedsHdyud MEOW WER ydvw M chdse dz' o3
ANzdS ydw oL tcOfifld@j;ls 2@ )d.dzls j tco Odzd (
ANzdeS ydw dej tetOdzdyj dzO ded Mo J en lz, dzd
ZOdBtsdz! " jets L dzOyg ded 2 .

\l@(ﬂ-b()\)l\)ﬁ_-’)xml—‘

A Iz dz€ we etgx

L OV dC s WekgxdsPEd j “odw jlsMw lOdej dzsdH O ( jj
CtlsOdze j dztsd HE2) .
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y=itgx

A4

—— - —— = === ==
B

ral3
3|3
|

Ha:tsﬂfr]lsac) yazxcuel y d d

) [ BdazOMls! Y tejinzdaspydednis odsz ey did Hj2Mise dls]
dH O

Kz @sy RyJ iz yd mdzs.

) JBd&zOMIs! L dzOByjdy2 WEkdSydd (

) Gt dzj yj sdzOW W EkdeS yqvw.

) GClsts dzjfftejter ©odzOW WhkdeC ydwvw.

) Cbts fjtedsHdyd MEOw WEdSydwy M tshdtse dz' &3
) AEzdSydw kBT oOjls o { toitcmsisyuzjls Cyji s jk ;yd md
) Az ydw dzay tSetwOded yJ dzO dzd Mo jdets,lz, dzdizd
ZOdBtsdz! " jets L dzgOyy ded 2 .

1
)
X
2
3
4
5
6
7

v jSMls L OHOdzd W :

[ detsy jflseots L dzOyj dzd 2

01 | [fwLinjddlsy &dsxydmises |1)[-25;2)[-7;3;3)[25];4)[27]
Yy =5C0SX -2
92 [102nd] MEdkz yj & & L|1)10 2)6 3)15 4) 9

y=4 -3sirf X

03 [vCOYdlsy dOdBA Mjj Yj[1)32093)248
y=+/21sinx +2cos -

04 [ [finjddlsi duy dddBe & 2 1)[1,4];2)[3,5;3)[-3:5;4)[0;2]
y =4cosx +

05 [1 @2Hdlj Mezddkk vyj & = L[1)-10;2)-15 3)-5 4)-22

y=2sin x -6

06 |VCO)dIs] dOdddde "dJd YI|1)32-13)24)-2
y=+/5sinx -2cosx -
07 ({feinjddlsi o&dsxydmset |1)[17];2)][-59;:3)[-7:7];4)[-6:

y=7cosx +
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$8 |1 ©O2HdIsyJ
y=2 -5sirf x

Mz @@z yj dr -

1)5;2)-3;,3)-5;4) 2

b9 |vCOydlIsy
y =sinXx +\/_3cosx <

zods Bd "jd yd

1)-4;2)-2;3)2,4)8

$10fftejnjddlsj
y=2c0sSX -4

By Miso &

D[L4;2)[-4 2;3)[-6 2];49[0:4]

0111 02Hd5,
y=4si’ x -3

Mez@@z yj dr - L

1)1,2)-5,3)-6;4) -1

d120VC0ONdIsd
y=6sinx -8cox +

@zod i3y dz' " Jd  ud

1)-6;2)-14;3)2; 4) 4

) £OCIsdyj NS OM7 OB 8O -

) o] SBtOL 5o Odsded casat@sidjClstend W j M S d 7
Ajdd ] sdz L ks ofCalidee w@OW d S 5o Is¥ b dzDy @dadzlz § s ) Iz iz

y=-2sin(x+;)-l

y=25in(x+;)+l

| BapHaHT 2 BapuaHT 3 BapuaHT
[TocTpoiite rpaduk [loctpoiite rpaduk [loctpoiite rpaduk
byHKIMH byHKIIMH (pyHkMHT

y=2¢:os(x+%)-l

4 BapuaHt

SBapHaHT

6 BapHaHT

. [loctpoiite rpaduk
byHkuuH

y=-2cos (x+3)-1

[locrpoiite rpaduk
byHKIH

y=-2cas(x+%)-l

[loctpoiite rpaduk
(QyHKIMH

y=-25in(x+§)-l

7 BapHaHT

8BapHaHT

9 BapuaHT

. lloctpoiite rpaduk
byHkuuH

y=2cos(x+§)+l

Ilocrpoiite rpaduk
byHKIHH

y=-2sin(x+=)+l

[loctpoiite rpadux
(pyHKIHH

y=251n(x+§}-l
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1 €OCIsdyj MO8 OB 5ISO -

[BtcOlsdzr j bttdetdatsdj Isted yj S dj

£ jidz

TLOCtejtf dzj dzd j Cdz¥ yjor n
Ot fd dz MO, Ol ¢ sMd dzkz

To' tOBBISSCO fwOSIkdyjMms
9 o ydmodzj dzdd tsBtcOls der
o tjhjddd ftsfhisj2h dn

Wz dzC yo

fsdzvIsd 2 :

O, OkClOdksjdho d Ok
n dz0e " Ctso:

stedcetsdesdzj sted yj M dnm v
stedetsdsdj stedui MSdr Lk

f
d

0SlszOdkdL Oydw

s tstedz A

L dzO dzd 2

1. vyIlsdgOL ' o argsisd® vamgosa? arctg a? arcctg a?
2.80CdJ LdOyj dzdv MRy id § tH df B3P
y = arcsinx y = arccox
y = arctgx y = arcctgx
3. sO0¢ or yacsidfdrtgsls lstcd yOlsj dz desets Oted kzd3j dals O
4. s O¢ o yaffosffacetgsls Slsted yoOIlsj dz dese s Ote G kz d3d dzls (
1 OHOdzdw H&V" ftOCIsdy MEB2 ttOBTSIST
1) ydmdzdIs j :
O arcsina, cjeft]:d%q’l;o;-g;-l B prctga, J fndzt;FO;];\/g; -g;-l
9 prfizosa, sz:]:o%q’l;o;- %;-1 G arcctga, J fr]dzefo;];\/g;- ?;-1
2) O2HdIj] LdOYjdd) SCOYHBGEt of tcOy Jj ded W
a /3G
© Barcsi —0+5arct 0- arcco
parceirg = groarcio %27
Q
B )sm@rcctg( V3 )+2arcsin§8
& a /36 \/§6
9 )tg%rcc : 78+arctg? 0
1§
GBtga@rcsm—o
¢ 2+
J30
H)smgrccos?g

.. a & V288
t -
J )cg?rcsu‘é% 5

1833

é o
N )ctg%rcco% %
¢ ¢

1838
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Onpeaesienne 00paTHLIX TPHIOHOMETPHYECKHUX PYHKIHIL.

[Tockonbky TpuroHomerpuyeckue (GYHKUMM MEPHOAWYHBI, TO OOpaTHbIE K HHUM
(yHKIMKM He 0HO3HA4HbI. Tak, ypaBHeHHe Y = sinx, TMpH 3aJlaHHOM , HWMEET
OeckoHEeYHO MHOro KoOpHeii. JlelicTBUTENbHO, B CHJy MEPHOJAMYHOCTH CHHYCA,
€CIIM X TakKoil KOpeHb, TO MU x + 2an (rae n uenoe) Toxke OyaeT KOpHEM
ypaBHeHusA. Takum oOpa3om, oOpaTHbIe TPHrOHOMETPHYeCKHe (YHKUHH
MHOro3uaunbl. YtoObl ¢ HuUMHM ObUIO mpoiie padoTarb, BBOIASAT MOHATHE HX

rIaBHbIX 3Ha4yeHuid. Paccmotpum, Hanpumep, cuHyc: y =sinx. Eciu
OrPaHHYMTH aPryMEHT X HHTEPBAJIOM , TO HAa HEM (DYHKLMA p = SINX MOHOTOHHO
Bospacraer. [loatomy oHa umeer 07HO3HAuHYI0 0OpaTHYI0 (YHKLMIO, KOTOPYIO
Ha3bIBAKOT AQDKCHHYCOM: X = arcsin ).
Ecim  oco6o He oroBopeHo, TO 104 OOpaTHeIMH TPUTOHOMETPUYECKUMH
(GyHKUMAMH MMEIOT B BHAY HX IJIABHbIC 3HAYEHHS, KOTOPbIC ONpeensiorcs
CJIEAYIOLMUMH OTIpeIC/ICHUSMH.
Apkcunye (y =arcesin x )— 910 (yHkuns, obpartHas K CHHYCy (x =siny),
HMeroLas 001acTb Onpe/ie/ieHus U MHOKECTBO 3HAYCHHI .
Apkkocunyc (y = arccos X ) — 310 GyHkuus, oOpaTHas K KOCHHYCY (X = cos y ),
HMeroLas 001acTb onpeie/eHus U MHOKECTBO 3HAYCHHI .
Apkranrenc (y =arctg x - 910 QyHkuus, oOparHas K TaHreHcy (x =tgy),
MMeroLas 00J1acTh ONpeAeIeHNUs W MHOXKECTBO 3HAYCHMIA .
Apkkoranrenc (y =arcetg X - 310 (yHkums, obparHas K KOTaHreucy (x
= ctg y ), uMeroas 06/1acTb ONpeieeH!s ¥ MHOKECTBO 3HAUYCHHIA .
I'padpukn oOpaTHBIX TPHrOHOMETPHYECKHX PYHKIMI.

['papuku oOpatHbIX TpUrOHOMETpHYECKHX (YHKUMIT nonydaiorcs u3 rpadukos
TPUTOHOMETPHYECKUX (PYHKLMIT 3epKaTbHBIM OTPAKEHHEM OTHOCHTENIBHO MPAMOi

y = x. Cm. pazznenst CuHyc, KOCHHYC, TaHreHe, KOTaHIeHC.
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6
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2
y = arcsin x
Y
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2
L.
4
——t——+ t +
3 2 -1 1 3 X
4. B
4
.
2
y = arctg x
b

w
aln NIy/al8 0y
L L L
/ T

1
T T

2 B

(s
I h

y = arcctg x

1 OH Odzd j

1) y=cosx—1.

1 .
2) y=sinx;
3) y=[2cos;

4) yeeofx+Z);

3) _‘-'=c[g[_t—§]-

3.

l sl s

AR wln
I i
T T

-+

W)=
Yy ("
=

¥ = arccos x

ctcOWdSd M fsdshi s

fio]t
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1 60CIsduj MS OMI OB BISO -
LicOQodzgjdedj cos " = a. vtOoadzjdzdj si n
tjhjdedj bttdetsdtsdkjlstedyjMSdn EktOs dzj dzq
ktedetsdsdj sted yj MSdj bktwOodz ddw, MmotHW

tcOL dztsy jdzd j 3 dz©@ dBRdetsy dIsj dzd, tsH
Ajdz : dzOkydls! Mw tjhOls! ftesmisj2hd] Istedcsdsd]ls

0SzOddL OydY sfsted’ & L dzOded 2

TsO0Cdd EkZtKOodzj dedw dzOL '™ o®dzts@yIs f Nty @ B 2E8d Istc
1Ts08dd L dOuj dzdv d3tsajols Iftctdp ceiepag@ffedsx=ped ) dzts
1Ts0Cdd L dOy] dedv dstsajols Iftctdp dapidgabletgi=a| d ) dzts
1s0C€dd MzEeyoOd o bLtdetsdtsddlstedyd M dnas EteOo dzj dz

4Cdz €68 tojh jded?2 ddij ils btcdesdetsdzj Isted yd MeE ts4
T dMmMdzsodzr § Isdf§f'" Istedetsdtdj stedyd MSdnr bktcOo dzj dzd
T ¢dzestedIlsds tejh jdedw BEtOQodzj ded?2, MmotsHwhdafmw ¢
1s0Cd) ktcOodzj dgdWw dzOL "™ 0 O IsfqpW tsH detstetsH dzgm d3d ? ¢
ZtcOo dzj dzd 2

Pemenne npocreiimmx TPHroHOMETPHYECKHX YPABHEH il
Tabaunual
Ypaenenue Obwee pewerue Yacmuuwie cayuau
a=-1 a=>0 a=1

smx=a, x=(=1)" arcsin a + m .\':—£+2mr X =7m 1__§+2;m

la| <1 2 2

Cosx=da, x =zarccosa+ 2m X=m+2m T x=2m

X=—+m

la| <1

tg:r:a‘ x=arclga +m . X =7 N

ae(-m;m)

cigx=a ) X = arcctga +m . 3z . =% s =%+ 2

a €(—om;m) 4 2

1 OHOdzdftc @A yj MS 2 OB BIST

1t dhdlsy ftesMmisj2hdy EZttOo dzj dzd W

O Bin2x=-1, coslx=-£; G)
3 2
B )Cosae(+’08 0; tgae(+£8 ( \/E)
¢ 3= ¢ 4=
9 )ctg%x 8 Sin3x = %?-

2t J M st O dzj dzed v
O Bsin®x- 5sinx+1=0
B M1- 16sin® x+16c0s x =0
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9 Binx- cosx=0

¢ Rcos x- 3sinxcosx+sin®x=0
H )cos3x- cosx =0

d »in2x- cosx=0

BapuanT Nel

1. Peuwunre ypaBHenue: 2cos z = 32@

1)(—1)"%+1rn,n€Z 2)&:;—r+1rn,n€Z
m,Tn n
3)4+2,n€Z 4):!:4+27m,n€Z
2. Pewmre ypasHenue: tg(m — z) + V3=0.
1)%+7rn,nez 2)%+7m,n€2
3)-135+21m,n€Z 4)%+27m,n€2

3. Pewmnre ypaBHeHHe: sin(—g-) .z % =0.
1):!:%+21rn,n€Z 2):t%+21rn,n€Z
3) (—1)“% +mm,ne€Z 4) (—1)"?—;- +2mn,neZ
4. Pewnte ypaBHenHe: 2008(% = :c) —-V2=0.

1) (—1)"%+21m, nez 2)%+21m, nez

3)iir- +2mn,ne€Z 4),(—1)"14'- +7mn,n€Z
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5. Haiinure pelnenns ypasHenns: 2tg? z =

1)-752’-1,1162

3)3mn,ne Z

1
T

2)%+7rn,nEZ

4)m, neZ

6. Hafinure peuienust ypaBHeHHS: ctg(-"ix - 7r) =2,

1)%+2n,n€Z

3)—%+n, nez

7. YKaXXuTe HaHMEHbILIHH MTOJIOXKHTEJIbHBIA KOPeHb YPaBHEHHS

in & pl—g) = =t
sin 3 tg(—z) 7

1)§ 2)%

8. Tpn Kakux 3HayeHHsiX T 3HaveHue QyHKuMH f(z) = 4sin

pasHo 0?

l)mn, n€ Z

2

2):!:—;—+n, nez

4)%+%,nez

3) "{T"'

2) (—1)"% +7mn,ne€Z

3):h%+1m, neZz 4)(—1)"%+21m, nez

Bapuant Ne2

1. Pewmnre ypasnenue: 3tgz = /3.

1)-76-r-+21m,n€Z
3)%+1m,nGZ

2. Pewnre ypaBHeHue: cos

V|8

l):!:ggzr- +4m,n€Z

3):!:%+27m, nezZ

2)&% +mm,n€Z

4)%+1m,n€Z

N

2):h%+21rn, nez

4) (—1)"% +7mn,n€Z

e e

-cosg—l
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3. Pewmre ypastenue: 1 + sin(r — z) = 0.

1)—-72£+27rn,n€Z 2)%+27rn,n€?
3):!:-121+21rn,n€Z 4)%+1rn,n€Z

4. Hafinute peluenus ypaBHenus: ctg?z = 1 — Ei—nl"’;'
1)%+21m,-n€Z 2)Zr2—+1rn,n€Z
3)?,1&62 4)m™m, n€ Z

5. Haiinute pelienus ypaBHeHus: 4cos§-sin(12"- = a:) = —/3.
)L+, nez 2)ﬂ:-561+21m,n€Z
3):t§ér-+1rn,n€Z 4):!:%+21rn,n§Z

-~ -~

6. YKaxKuTe HaHMMEHbIUHH TMOJIOXKHTENbHHIN KOpPeHb YPaBHEHHs
cos T ctg(—x) = —/3.

D § 2% 93 a5
7. TIpH Kakux 3HaueHusX = 3Havenue pyHkumn f(z) = 8sin % cos % - 2V/2
paBHo 0?

1)£3T +3mn, n e 2 | 2) (-3 4. 30 n ez

3)(-1)"E + 1’:-,:1‘- nez 4(-1r¥im,nez

8. Ykaxckure abcuuccsl Toyek nepeceyens rpadHkoB GyHKUHHA
f(z) =2tg?z +sin’z, g(z) =1+ tg?z — cos? z.

1)4mn, n€ 2 2)12’-‘,nez
), ne Z 4)/2rmn, ne Z
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[lso jlisign j dzthsdzjstc Oo | tzfse O DA B n; - /462~ m)iZ.

1 OH @AYy O
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tdhddedy

15 BftjH]djdd: iCisds danQy Ciphgo xlstsysd J Hdddy
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gizjsls O0BMydmmkz, BSdZ hEZE 1/ 2.

¢eMydmmlz, ©WOedkzr 1/2, dd3d*ls mgiflssycd Jn(ddad
s sYS@ sfdzz yoOjlsmw fsotsteslssd /sIs,ys@ I$ 04PB deQ 2 abg
n=+/-1,+-2, ¢é,; biffodGtdslssdz dzO0O ketsd "/ 3, O IsDCYJ
+-2, é

q)Bfr]uq’fr]fr]Iz Btsdz hlzse 1/ 2, ddjerls efMmj IssySd [ HE
ftow B2, [ OCdd3 sBteOL s5d3, topopdakV dsd 1 dz2ipd®iepedlsiyls d
ftosdzj ¥ 2IsF O< 7 < [ 3.

{Iso jlismigj " j depzdaizjctsO o j idzkat® 0] fifsdalss) tco OB dAn<” / 3
+2° " myZ

1 OH QYO

t 4" ddgj tc Qo j cadxl©8/

tdnhddedy .

¢BMyd Mz, doj Btsd Ml¥ 1/ 2,4 [didsyd dsd tmmbdiseilz > s 1) &
1 51 ssd3kz tGJthZCf d3q dZJtGOSJdZ-fI']ISSO cos x O 1/2
ftosd3j Y zIsC &z /3 O a O 571/ 3.

{lso jlsigj M j dePzdazftisO o | talgdzte X9, fidslotds) L' & #8823 ~ @R 05 ° / 3
+2 "  muZ.

1 OH By o

t 4" ddgj tc Qo j sipiy©d/R.

tdnddedy. _ _ _ _

{6HddzOlslz, dzfl/ &j dzdhddg= Is o Myl [ bisrq ded wdidssdd 6 ez
I Bl lstsd3sz toj M j dedw osd dzj-1c/Od j defglskay ® Isfgw n ykmdd® =,
i to

5

]
t

{

{ LdZOI{CfCB 1x/ 4 . t jhow dzj 6 Qo-(j 8zhis?d ¥s, cC dzOF
3'/4 + 2°n O k O 5 /4 + 2°n, n a4 Z.

] jdzww B 17 H¥bdzkyOjdz 3 /i41 +0O 25hn/ 40ls ¥Xz/HAD n
1 3'/4 + 2°n O x/4 O 1 + 5°/4 + 2 n, 4 +
{ j4st3 +8° mORO4+5 +8° nnaZ.
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) £0OCIsdyj MSOWLcOs 5l O
Mddzz MO M d3ds’

. 1
1):-111'12.;1:':: 5
P m .
Z)Jﬁm (H_I) EVE,
1
x>
S)mq €= 7
4)-2 Q<t;g
5) 2sirfx - 5sink + 2 > 0;
sin'z + costz > ﬁ;
6) - 2
At Bl dzf

A j dzis Is te O Blstigj Cagyf 2

stedetdsdg) sedud MEdd

7)ctgx-ctgx-2 O 0 ;
8)ﬁin2z—ﬁmﬁ?ﬂf}fﬁ;
2tg
g T + 1
Ql+tgr

> 2

tgx

10) 4sirxcosx(cogx - sirPx) < siné;

11) sirksinx O sxsinTs

12) sik + sin + sinX > 0.

d dzOer Ctse tojh jded W
A B tc d3lz dz'
1) sina+sinﬂzzsina+ﬂ,cosa;ﬂ
2) sina—sinﬁzzcosa“L'B.sin“;ﬂ
3) cosa+cosﬁ:2cosa;ﬁ,cosa;ﬂ
4) cosa—cosﬂ:_zsinO‘*ﬂ,sina—ﬁ
sin(o +
5) tgattg S = ( B)
cosa -cos
sin( B+ a
6) Cl‘ga’ictgﬁ:.L.)
sine -sin S

1] 7 ydmddls:

sitn T0° + sanl 0°

1) cas 0% - cosll”

] OedOdals 1

d oL dsfisd,

dzj 6t Q9 j dzfr

C s

i Oy dzj
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3. sCOL OlIst IstsyH] MIso ts:
i Qe |i Q¢
wé i |wéal

0@
] Oted Odzls 2
1] r ydimddls: :

sl 0% + sin =0

1) cosil® — cosl0®

. 11;1' ) .!]'
36 36

INEy T

008 —— — 08—

2) 26 36

2.1 " ydmdzd Isj Is ts fpdeE3m3r L de® 10pdiEkdricsdH Z s e .
3. sC0OL Ols+ sy HJ Mise 5:
i @ i @ .

———— WO Q)
WECH wETH

1 tcOCIsdyj MS OW2tcOB SISO -
v OdzG J dzgfp Mz dzd3” d tOL dztsfisd

£ Zudls! Y sttdzd Oz @ 6 Oy ols.
fOCIsdujMSt] g dej dedj HOdedy & ¥ 5t BE .

dIsdyuyd MOV yofmis: :

st
9ls
Is ts ISOCISJ Is ©dzG § dzfn?

SOC Bdz MoawLOdz i MddzeMmtsds d ¢ 5
[ By dets dzd o' 9 jMisd Wsttdizdzr IsOdz
tc@isdis Otcc zd3j dzlsso M dzzmMO d € sy

-QG’-S‘
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_ lgx+tgy
tg(x + Y) T e
1- tgxtgy
_ tgx- tgy
tg(x- y)= ———==
1+tgxtgy
) e dzjte 1.
0
't ud fn&gm?l 5
0 0 3 3+4/3
tg75' = 1gds’+30°)= I 1y T
1- tg45°tg30 . 10@
!
Mpumep 2. BbINMCNUTB: tg150
PeweHne. o o
19150 = (glas" —300)= &4 ~1&30
1+17g45 1g30
3
3 _3-43
IRIRCRRERRE
3
Mpumep 3. BbIY4MCNUTE: fg270 +1g1 8’
1-1g27°tg18°
PelwieHue.
tg270+tg180 _ (270 180)—
1—1g27°1g18" ST TS )=
= tg450 =1
) 1 90ttdOdzls | - 2 9 0ted Odzls

1.1 yd fdd@: |

e i vt Pewo G e i vite
Y0 —-ho — oy —
| 0 0] 5 |

3(

aln

2.1 ydimdd®: 1 h ~0°Q f

2 |1 yd magry 2 |1 yd ek

3. 0ftesMisqIs!
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3 h h 3 0wt o Tip
h O h p Oulr T
4| 0py OOCU 4 | Ouz OCuU
P Op Dovu P OL:DDCu
S| 0Opp OpPpwW O@u O UL
P OpPpDPpW P 0@ ul L.

] tcOCIsdy MEOW23tcOB SISO
ANstedz dzr MmddzEm©O, Ctshddkzmo, IsOdz |

Kjd
sitesduj Me o yomi: :

sin 260 = 2 sin & COS o;

1

cos 20.=cos® o —sin? o; 2
2tga n ® nk
l—:_-'t—-gi-'&, C&#E+Hk, G#E-f-—z—, 3
ctg?a—1

agia—l

2ctga 2

RL Wstdkzd (2)

tg 200=

ctg 20 =

cos20=2cos? a—1;
cos2u=1~-2sin?a,
) od &) o 1

BeiuucauTs cos 20, ecau cos o = 0,3.

Ucnonsays dopmyny (2) ¥ OCHOBHOE TPUTIOHOMETpHUYE-
CKO€ TOXXJEeCTBO, IMoJjiydaeMm

cos 2o = cos? o — sin® o = cos® o — (1 — cos® o) =
=2cos’?a-1=2-(0,3°-1=-0,82. -

ltod d3riipf2sdz! L 2w Wistedizdze (1) , f sz yoOj o3
i @ Gépid OEG p o i'ﬁﬁrg
2RI sd¥ steegz)zz ({ Bz yOj o3 B
Hepd (opd ATOpS Gédh %?
SR sd¥ stegz)zz ({ Bdzz yOj o3

114



coO 9
b 600
4. 1 " ydmdzd Is+ :

0'Q pv

BaApUaHT 2 BapuaHT " |
7 ‘ A
2sin 30° cos 30° E 2sin 45° cos 45° 1
cos? 45° - sin? 45° o cos®30° - sinz 30° 3
2 cos?30° -1 % 2 cos*15° - A
/ A
?‘ Zsm— cos— g Zsm— cosE %
l cos2™_ sin21 v3 cos®_ - sin E vz
/ 12 2 ‘ -
I HHHHHMN_
) £OCIdyj NS OWs OB 8O -
Atk dzr f ddedisfjddey, ddzd W stdkkzd f sd
KjdtslbteOBslsSO Ek®jdd2 d &Osr s f,
fted d3j dzgj dzd J W tstcd3lz dz.
A ts Bz dzf
TR T
2) cos? a _ I+cosa
2 2
3 1 & | -cosa
ke 2 l+cosa
D a_ sina ;] coS ¢t
s 2 l+cosa sina
55 612 a _ l+cosa
% 2 l-cosa
174 sina | +cosa
%) cth 1-cosa  sina
] Ottd Odals 1
11 02Isd ydmasetsj L gOyjdmfj o' Oy j ded W :
21 Efdedd = dOs<B< | ydayedls: :

3.0 bsfdsdisOy j dzd j :

1) ——

2)
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]l Otcd Odzls 2

11 02d ydmzsotsj L daOQij @ j o' tcOy j dad v :
21 zmiedd = O <B< | yddyaEpls: :

BvftetsMmisdls! o Oy j ded J :

1)——

2)

1 ©OCIkdyj S OWS OB BISO -
AStehzd MEdk stedetsdsd sted yj NS c
Ajdzo tsktcOBBlsE O 2 d3d dzd 2 d dzOo ' C o
ftoeddgj dgj ded j W tstcd3lz dz.

Hns HaxoXHeHWs TPHrOHOMETPHYECKHX (YHKIHHA CyMMBI H Pa3HOCTH [ABYX
APryMEHTOB TIPHMEHAIOTCA CJCAYIOUE (QOPMYJIBI:

sin (o + B)=sin acos  +cos asin f; (9.34)
sin (o— B)=sinacos p—cosasin f; (9.35)
cos (et + B)=cosacos B—sin asin B; (9.36)
cos (a— B)=cos acos B+ sinasin f; (9.37)
+ n
te(o +B)‘“§__f% a¢§(2k+l), prs(k+1) tgatgBAl; (038
tga—t |
tg(u—ﬁ)=i§§g7%’ a;ﬁg(2k+l), B¢§(2k+l), tgatgp#—1;
(9.39)
ctg(a+ﬂ)=%—g;%—‘:g-;, a#nk, p#nk, o —p+nk; " (9.40)
ctg(a—ﬂ)=icttg;-—-§£g£—-£;l, a#nk, B#nk, a#p+nk. (9.41)
]l OdsO dzls 1

Lictse j dz' ¢

1. 1rydfmddlsj :
1. ATapATuvdo O RIYO Bl
2. 0OBIgATcOp ATuvapOKlig;
3. OEFAT-© OEIAT 9
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4. AToOATO OKI OHi.
Victse j dz' U
2.1 O/l j-,  diAied -d¢ | —

1 O Oz
Lictse § dz@ ¢
1. It ydfddls]:
1. ATix AT OKlIcOBic;
2.0Bplc ATtOr ATpbo OEIT;
3. AT-6AT-©6 OE10E+;
4. OETATod OBl AT|O
Victse J dz' 1
1 O2HALY -, A —d- |

=

l1tcOCIsdyj M ORE tcOB SISO~
ANBstodBzdzr ftesdLojHjdd?2 Itcdcedatsdij Ist

IPEOGPA3OBAHUE NPOU3BEAEHUA
TPUTOHOMETPUYECKUX ®YHKUNIA B ANTEGPAUYECKYIO CYMMY

sin o cos B = %[Sin (oo + B) + sin (o — P)I;
cosacos f} = % [cos (o + B) + cos (o — B)];

sinasin = % [cos (o — B) — cos (o + B)]-

1 9 0td Odzls

I MsOo! dagj isMsOs hqj yOMmisd WGiedkd
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cos(z| - |y)| - |cos(z+y)
; |

SiN T - 8iN Y =

o |[{ftinjddlsi, dMmlsd dzde® oddizlsdztisy dzts H O

2s8in 37" -cos 16° = sin 53° + sin 21°:

ltcjtsBtcOLE?2 ftesdrejHjddi o MEzBBE
'stn 145 - cos 48.

4 [VEejsBeOL 22 f esdSNHCOskE) o Mz ddslz:

5 () eitB®EOL 22 f osdiSBGAAINBAA] o Mk dscskz

2 9 0td Odzls

IMsOo! djHBMOshqj yoOmisd Wsiedezd :
8

frpsxtcosy =

o |{ §tej n jddigldsdidedets o dzd dztsy dets H Odzedetsy t G
2sind6&cosl 8A=sin64Arsin28A

3 [16jtsBEOLE2 fsdLSiNR00feRH) o Mk dse

4 |V ®EitBEOL 2 fsdsinicodBi o Mk ddk

5 [itsB®OL 2 ftsdsinhedgindd) o Mk ddk
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L OHOYO~R

{14
RMY s
Ajdarnwedl: fowiL! btedetdsdjlstedyjMSdn Wikzde:

d f©0ChkdujmMSts? HjVEFELOABEIS:! 5 Yk iz @620 W Iz dzs
ftoddsd dzaj dedd o > dL dzd.

vsiBjlsdyy M oOw yYOMmls
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Stes2¢d {Isdm Itsyd €? wHJj&ZO2Is] ttdmizdzsC .
tdnJddedj:
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or f sdzdgw jIsfqw tSHdes L MmdzjuHkze hda Efmdse d2:
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e oA = e
N N N N N N N N N N

ifdd sdd doj §jwjmjcos v, ks jhk: d d
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IlycTh B TpEXMEpPHOM NPOCTPAHCTBE 33/1aHbI BEKTOPSI a{%3¥13213: 08523232, 1, 8 {533 95:23}

CBOHMH KOOpJIHHATaMH.

1). Crovcenue 1ByX BEKTOPOB MPOH3BO/IMTCA TIOMIEMEHTHO, TO CTh eCin & — a+b , TO B KOOP/IHHATHOH
(opme 3anuckIBaeTCA:

efxsi ¥z} = My 2 H G 2 = F XY 02 20

2) VMHOKEHHE BEKTOPA HA YHCIO.

B ciyuae n-MepHOTo MPOCTPAHCTBA IIPOH3BEICHHE BEKTOPA @ = {a; ; @2} ... ; @) M 4Hcaa k MOXKHO HaiiTH
BOCIOIIB30BABIINCH CIEAYIONIEH PopMyIoii:

k-a={k-apk-ay;..;k-a,)

ITpumep 1. Haiith npon3sseaenue BekTopa H= {1;2} na 3.

Pemenne: 3 -[{={3-1:3-2} = {3;6}.

3). Koopannarsl BeKTOpA.

Bextop AB 3anannblii koopauHatamu Todek A(Ax 3 Ay ; Az) n B(Bx ; By ; Bz) MmoxkHO HaliTh
BOCIOJIb30BABIINCE Clie/yiomiei popmytoi

AB= {Bx-Ax:By-Ay:B:- Az}

Ipumep 2. Haiitn xoopannarsl Bektopa AB, ecin A(1; 4; 5), B(3; 1; 1).

Pemenne: AB={3-1;1-4;1-5}=12;-3:-4}.

4)/launa BexkTOpa.

J L Za ) '
EC.T]H JAaHBI JBC TOYKH HpOCTpaHCTBa ;S L L 3y , TO Iu]ll“y UTPESKH. A‘E MOKHO BBIYHCIIHTE

:1.5‘—\ft_“.2—x1,| +(n =0 +(zy-2z)

1o dopmyrne
Hpumep 3
AE5 0 B =3 Y AB
Jlausl Toukn 7" ' m /. Haittn jymny orpe3ka 5.
Pemenne: o coorsercreytoeit Gopmyse:
AB= - (3 +(-3-5)" = 4 +(-8) = 16464 = B0 = 4.5

T :
;1.-5": A5 en = 3,9 en.

Orser:
5. CxkansipHoe npon3Be/ieHHE BEKTOPOB

CKIU“I[]HI:IM NPOH3BEAEHHEM BEKTOPOB HAa3bIBACTCHA IIPOHM3IBC/CHHUC JJIHH BCKTOpPOB Ha KOCHHYC VyIia
MEKAY HUMH.

asb = |al«|b|scoso N
a
o
b
6. U3 hopMyJibi U1si CKASPHOTO POM3BE/ICHAS MOKHO HAITH YIOJ MEAILY BEKTOPAMH:
75 ARt NN,
cos Q= — =

al+lh 2. y2 .
lalelb]| \fxa+_1a . \be Y
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1)
6. U3 dopmynsl 111 CKaIspHOTO NMPOU3BE/ICHHS MOJKHO HAHTH YroJl MeK1y BeKTOPAMH:

deb Yt X T VY

lalelb] AxZy2 o VxZey?

Ipumep 4. Haititu yron mexay Bekropamu a = {3:4; 0} u b= {4; 4; 2}.
Pemenne: Haiinem ckanspHoe nponsseieHHE BEKTOPOB:
ab=3-4+4-4+0-2=12+16+0=28.

HaiineMm Moaynu BeKTOpPOB:

la| =32+ 42+ 0°=V9 + 16 =V25=5

Ib| =V4* + 4% +22=V16+16+4=V36=6

Haiinem yrosn mMexay BeKTopamu:

a-b 28 14

laj-|b] 5-6 15

1 80CIsdyj M& O yOmls! :

cos @ =

cos o=

Bapuanr 1

Ne

~lii Ha3sanne onepauun ®opmybi

df:-2:3), b 0:-1)
3+3[x, +X0; Vi 4Y2:2142, )
i:1:-3),  b0:-5:2)
E-B[Xi —X; V1 -Y2:21-25}
3 | Haitrn npoussenenne | a{-1:;3;1} & —uucao § =-3
BEKTOPA HA YHCJI0 dadfs - x; 6y;6z)

4 | Berameants  xoopaumathr | Touka A(L:2Z:-3), Touka B (-3:;4;-1) .Touxa C-
CEepPETHHBI OTPE3KA

1 HaiiTi cymmy BeKkTOpOB

2 | HaiiTu pa3HoCTb BEKTOPOB
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