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AHHOTaAMSA
B cepun 3TMX KHHUT cOOpaHO MHOTO METOOVK MO PElICHUI0 U
IIKOJIbHOM MaTeMaTHKU U BHICIIIEH MaTeMaTUKU. B KHUrax nmogpoOHo
pa3oOpaHbl pa3UyHble TPUMEPH, I COAYX 9K3aMEHOB U B IIKOJIE
u B yHuBepcutete. CoOpaHsl MHOTHE TPaBUIa M METOAAMKH PEllleHusI
3aJa4. MaTepI/Ian HarmcaH JOCTYIIHO IAJIA JHO6OFO CpE€OHETO YUCHUKA,
KOTOPBIH XOUET MOHSATh MATEMATHKY, a He OE3/[yMHO €€ CIHCaTh.



Bacninca BouakoHckas
Tpuronomerpus
JIs1 YauHUKOB.

Conepxanue:

1. YucnoBast OKpyKHOCTb.

2. IonsipHble U 1€KAPTOBBI KOOPIAMHATHI; U CBSI3b MEKAY HU-
MHU.

3. [Ipumepsl Ha BBIYUCIIEHUE TI0 OKPYKHOCTU KOOPAUHAT TO-
YeK.

4. 3Haku (pyHKLIUY B YETBEPTSIX.

5. UncnoBble MPOMEKYTKU Ha OKPYKHOCTH.

6. CMHYC M KOCHUHYC, TAHT€HC W KOTAHT€HC, Ha YKMCJIOBOU
OKPYKHOCTH.

7. TlepBoHayasbHbIE TPUTOHOMETPUYECKHE (DOPMYITHI.

8. ®opmyJibl, OTY4YEHHBIE U3 OCHOBHOTO TPUTOHOMETpUYE-
CKOI'0 TOX/IECTBA.

9. ®opmyIibl JBOWHOTO apryMeHTa.

10. ®opmyJibl NOHUKEHUS CTETIEHU.

11. ®opmyIibl CyMMBI ¥ Pa3HOCTH YTJIOB, C pA3HBIMU apryMeH-
TaMH.

12. ®opmysbl CyMMBI U pa3HOCTU (DYHKIIMI, C pa3HBIMU ap-
T'YMEHTaMHU.



13. ®opmyinbl npou3BeieHUsl (DYHKIIMU, C PA3HBIMU apryMeH-
TaMH.

14. TaHreHC ¥ KOTaHT€HC, CYMMbl M PA3HOCTH YIJIOB, C pa3-
HBIMU apryMEHTaMHU.

15. Cymma 1 pa3HOCTb TAHT'€HCOB M KOTAHT€HCOB C Pa3HBIMU
apryMeHTaMHU.

16. Ilpon3BeeHne TAHTEHCOB U KOTAHTE€HCOB, C PA3HBIMU ap-
T'YMEHTaMHU.

1'7. ®opmyJibl IOJIOBUHHOTO APTYMEHTA.

17. ®opmyiel nepexosa K MOJOBUHHOMY apTyMEHTY TaHI€H-
ca.

18. ®opmyabl niepexofa K NOJIOBUHHOMY apryMEHTY KOTaH-
reHca.

19. CymMa 1 pa3HOCTb TaHT'€HCA U KOTAHT€HCA, C OAUHAKOBBI-
MU apryMEeHTaMH.

20. ®opMyJibl KpaTHBIX YIJIOB.

21. PopMyJibl IPUBEIEHUS.

22. O6paTHble TPUTOHOMETPHYECKHE (DYHKIIUH.

23. CBoiicTBa OOpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIHUH.

24. HaxoxieHre 3HaueHHil 0OpaTHBIX TPUTOHOMETPUYECKUX
pyHK1IHIA.

25. YETHOCTh ¥ HEYETHOCTh OOPATHBIX TPUTOHOMETPHUYECKUX
(pyHK1IHMIA.

26. Ob6nacth onpeaeaeHus U 00JacTh 3HaAUEHUS (PYHKITUU.

28. TpuroHoMeTpuyecKass OKpYKHOCTb JUJIsl PEUIEHHUs IPO-
CTBIX YPaBHEHUM.



29. PelieHre MPOCTHIX TPUTOHOMETPUYECKUX YPABHEHUH C
CHHYCOM Y C KOCHHYCOM C TaOJTMYHBIM 3HAYEHUEM, aJITOPUTM.

30. Ilpumepnl pelieHUsi TPOCTBIX TPUTOHOMETPUUECKUX
yYpaBHEHUH.

31. IIpaBuna 1 3aOMUHAJIKY 151 PELIEHUS ITPOCTHIX TPUTO-
HOMETPUYECKUX YPaBHEHUM.

32. PemeHue MNpOCThIX TPUTOHOMETPUUYECKUX HEPABEHCTB,
QITOPUTM.

33. IIpumepsl IPOCTBIX TPUTOHOMETPUUYECKUX HEPABEHCTB Ha
CUHYC U KOCHHYC.

34. AroputM peliieHrsi HEpaBeHCTBA ¢ He TaOJIMYHBIMU 3Ha-
YEHUSIMU CUHYCa U KOCUHYCA.

35. IIpumepsl MPOCTBIX TPUTOHOMETPUUYECKUX HEPABEHCTB Ha
CHHYC W KOCUHYC C He TAOJMYHBIMU 3HAYCHU SIMU.

36. PenieHrie HEpaBEHCTB C TAHTEHCOM U C KOTAHTEHCOM C Ta0-
JIMYHBIMU 3HAYEHUSIMU, AJITOPUTM.

37. IIpumepsl IPOCTBIX TPUTOHOMETPUUYECKUX HEPABEHCTB Ha
TAHTEHC Y KOTAHTEHC C TaOJIMYHBIMY 3HAYCHUSIMU.

38. PelieHne HEpaBeHCTB C TAHTEHCOM M C KOTAHI€HCOM C He
TaOMMYHBIMU 3HAYEHUSIMU, AJITOPUTM.

39. IIprumepsl HEPABEHCTB C TAHTEHCOM U C KOTAHTEHCOM C HE
TAOJMMYHBIMU 3HAYCHU SIMU.

Tpuronomerpus Ui HauMHAOIIMX. TpuUroHomerpus s
YallHUKOB.
Mo yue6Huky MopakoBu4a, JecAThlid Kaacc.



1. YucnoBast OKpPYKHOCTb.

B mikone TpUroHOMETPUI0 HAUMHAIOT U3ydyaTh C YMCIOBOM
OKPYKHOCTH.

Omna naércs npocro, Kak JaHHasi. Ml HUKTO He MOHMMaer, 3a-
YeM OHA HY’KHA U KaK OHa MOJIy4aeTcs.

JI71s1 TOTO YTOOBI OHSTH, IS Y€r0o HyXKHA YMCIIOBas OKPYK-
HOCTb ¥ KaK OHa rommyvaetcst. Hy)xHo X0Ts1 ObI cXeMaTH4HO U300-
pa3uTh; rpapvKu TPUTOHOMETPUUECKUX (PYHKIIMIA, C OCHOBHBI-
MU TOYKaMU MEPECEUYEHUsI UX C OCBhIO X; U MAKCUMYMaMU U MU-
HUMYMaMU (DyHKLIMM, €CJIM OHU €CTb.

VY cuHyca ¥ KOCHHYCa OHM €CTb, Y TAHT€HCA M KOTaHI€HCa UX
HeT.

N3006pa3um cxeMaTndHO rpadhuKy BceX HyKHbIX (pyHKIwiA. U
NIEPEYrCIMM HEKOTOpbIE UX CBOMCTBA.

1)) y=sinx



o
.

1) O6mnactpb onpeneneHus.

D (f): X € (- 00; + 00)

2) O6acTh 3HAYEHUIA.

E(f): ye[- 1; 1]

3) pyHKIIMK HEUETHAS.
f(-x)=-1f(x)

4) ®yHKIMA NEPUOANYECKAS.
C nepuogom T =27

2)) y=cos X



1) OGnacts ornpeneneHus.

D (f): x € (- 00; + 00)

2) O06macTh 3HAYCHUI.

E(f): ye [- 1; 1]

3) ®yHKUMA YeTHAS.
f(-x)=fx)

4) ®yHKIMA NEPUOANYECKAS.
C nepuogom T =27

3 y=tgx
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1) O6nacTtp onpeneneHus.

D (f):xe(-m/2+ mn; /2 + mn);neZ
2) O6acTh 3HAYEHUH.

E(f):y € (- 005 + 0)

3) OyHKIIMS HEUETHASI.

f(-x)=-1f(x)

4) ®yHKIMA NEpUOANYECKAs.

C nepuogom T = 1

4))y =ctgx
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1) O6nactp onpeneneHus.

D (f): X € (mn; 7w + mn); ne Z

2) O6acTh 3HAYEHUH.

E(f):y € (- 005+ 0)

3) ®yHKIMS HEUETHASI.

f(-x)=-1f(x)

4) ®yHKIMA NEpPUOANYECKAS.

C nepuogom T = 1

[TocmoTpeB Ha rpaduku (PyHKIMK: y = Sin X U 'y = COS X MbI
BUMM, YTO 00JIaCTb 3HAYeHWH TUX (PyHKIWM [- 1; 1].

CreioBatelIbHO, KOOPIVHATH Y, MOTYT OBITh TOJBKO B 9TOM
orpe3ke. 3a HUM uX HeT. [ToaTtomy Oepércst eMHIYHAS OKPYXK-



HOCTb.

BepyTcs aBe B3aMMHO NepIieH JUKYJIsIpHbIE OCH, KOTOPbIM CTa-
BATCS1 B COOTBETCTBUE TPUTOHOMETPUYECKUE (DYHKIIMH.

[opu3zoHTaNBHON OCH, KOTOpasi OOBIYHO OBIBAET OCBIO X, CTa-
BUTCS B COOTBETCTBUE KOCHHYC.

BeprukanbHO# ocH, KOTOpasi 0OBIYHO OBIBAET OCHIO Y, CTABHT-
Csl B COOTBETCTBUU CHHYC.

Ha 3Tu ocu HaksagpIBaeTcsi eIMHIUYHAS OKPYKHOCTh, C IIeH-
TPOM B Hayajie KOOpAUHAT.

Ocb X - 3TO 3HaY€HU 1 KOCUHYCA, OCb Y - 3TO 3HAYE€HUs CUHYCA.

Cama OKpYKHOCTb - 9TO KOOPJAMHATHI X, /JIs1 CUHyCa U KOCHU-
Hyca. To ectb oCbh X, 1151 PYHKIIMIA Y = COS X U Y = Sin X.

A B3aMMHO NIEPIIEHIUKYJISIPHBIE OCH COS X U Sin X - 3TO 3Ha-
YEeHHUA Y, 1 (PyHKLIUN.

2. lonspHble M 1eKapTOBBI KOOPAUHATHI; U CBSA3b MEKAY HU-
MH.



sina Y

12

a Micos ; sin a)

i o 0 Cos o
2 ol
21 X
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Ha uucioBoil OKpyXHOCTM OTMEYaeTcs Touka M, koropas
UMeEeT TPU KOOPIUHATHI.

Ha camoli OKpy’kHOCTM OHa MM€EET KOOPAUHATY O. (MJIH X)

0L - 3TO YIoJl MeXAY panuyc BeKTopoM OM U ONOKUTETbHBIM
HaIlpaBJICHUEM OCH X.

Ecnmu u3 Touku M oIycTuTh NEPIEHAUKYJISPBI HA OCH X (COS
o) Uy (sin o), TO 3TO KOOPAUHATHI TOUKK M MO oCcsIM X U Y.

Tak cBA3aHbI IEKAPTOBBl KOOPAWHATHI TOUYKHU C MOJISPHBIMHU
KOOpAMHAaTaMH (yIJIOM IIOBOPOTA ().



PanuaHel 0003HAYAOTCS TP TTOMOIIM TIOCTOSIHHOW BEJTAYH-
HBI T ~ 3,14

PanuaH - 3TO NEHTpabHBIM yroj, COOTBETCTBYIONIUM JyTe,
JUTMHA KOTOPOU paBHA PajinyCy OKPY:KHOCTH.

-
|

90° = /2

180°= T 1pan i X

360° = 21

360° = 2m

1 pan = 57°

Pa3BEPHYTHIN YyroJI COOTBETCTBYET JT PaJHaH.

OKpyXHOCTb KOOPIMHATHBIMU OCSIMH, JEJIUTCS HA YEThIPE
YETBEPTHU.



Tak Kak OocH B3aMMHO MEPHEHIUKYISIPHBIL, TO KaKAas 4yeT-
BEPTb OKPYKHOCTH, UIMEET YIOJI WM AyTy paBHyI0 90°.

7T paguiaH COOTBETCTBYET, yrity B 180°.

CnenosaresnibHO, yroa B 90°, cOOTBETCTBYET 7t/2 pajuaH.

[onyynM Takyue COOTHOLLIEHMUS:

90° = nt/2 paguan.

180° = 7t paguaH.

270° = 3m/2 paguaH.

OKpyXHOCTb MOXHO JIEJIUTH U Ha O0Jiee MeJTKHE YacTH, COOT-
BETCTBYIOIIME PACHPOCTPAHEHHBIM YIJIaM, IPUMEHSIEMbIM B 3a-
Jlayax B TeOMETPHH.

30° = nt/6 panuaH.

45° = m/4 paguaHn.

60° = nt/3 panuan.

N tak ganee.

Ha okpyHOCTM OTMeYaloTCsl KpaTHble 3TUM YIJIaM; yIJIbl, B
JIPYTUX YETBEPTSIX.



sin o 4 Yy
2 YeTBEPTH 1ueTBepTh

cos o

3 yetBepTb 4 yeTBEpTH

Tak Kak CHHYC M KOCHUHYC, OECKOHEUYHBIC MEepHOIUYCCKUEe
(bYHKIIMH; TO IO OKPYKHOCTH MOXHO JBUTaThCsl OECKOHEUHO, B
00€e CTOPOHBI.

JIBVoKEeHME TMPOTUB YACOBOM CTPEJIKH - 3TO MOJOKHUTEIbHOE
HarpaBJicHHE.

JIBrkeHe TI0 YaCOBOI CTPEJIKE - 9TO OTPHIIATEILHOE HATTPAB-
JIeHHe.

Kaskiplii pa3, Kak Mbl JIBUKEMCSI B Pa3JIMYHBIX HATIPABJICHUSIX,
MBI TOMA/Ia€M B OJTHU U Te XK€ 3HAYeHHUsI Ha OCsIX X (COS O) U Yy



(sin 0); B Kakux JMOO yriax, HoBTopsomuxcs yepes 360° wim

nepuos, 2.
sin o Yy
2 yeTBepTb TueTBepTb
90° +360° = 450°
b 60°+360°=420°
45° + 360" = 405°
‘é 5D° N 30° +360°= 390°
4 '%‘ ‘ X
0° =360°
B
_/ v2f2  1f2 V3/
135 cos O
=v2/2
-135°-360° =-495°
-90° + 360° = 270°
3 ueTBEpPTH 4 yeTBepTb

[ToaTOMy 1O OKPY)KHOCTU MOXHO MTPOXOJUTH CKOJIBKO YTOTHO
kpyroB. 1 yepe3 nepuon 360° (2) nonagarh B OIHU U TE Ke

3Ha4YCHU .

CnenoBatenbHO, 1eTBI Kpyr 360° OT yriia, MOXKHO OTOPAachI-
BaTh Oe3HaKa3aHHO. 3HaUeHUe OyleT TO ke caMoe.
Eciu yribl 1aHbl B painaHax, To MOXKHO OTOpachIBaTh EPUOJL



27, ot moboro yria. W 3HayeHue Oyaer oiHO U TO Ke.

sin o0 Y
2 ueTeepTb TueTBepTb
907 +360° = 450°
b—_  60°+360°=420°
45° + 360" = 405°
‘g ;;% { "2\ 30° + 360°= 350°
457 X
0° =360°
i
VT
i cos o
-v2/2
-135°-360° =- 495°
-90° +360° = 270°
3 yeTBepTh 4 yeTBEpPTH

Touka Ha YKCIIOBOM OKPY KHOCTU COOTBETCTBYET MHOXECTBY

Yucell, KOTOpbIe 3alMChIBAIOTCS TaK:
M cOOTBETCTBYET MHOKECTBY uMces 7t/6 + 2mn; n € Z.
N COOTBETCTBYIOT MHOXKECTBY 4ucel 7t/4 + 2mtn; n € Z.
P coorBercTBYeT MHOKECTBY umcen /3 + 2mn; n € Z.
A COOTBETCTBYET MHOXKECTBY 4Mcel - 71/6 + 27tn; n € Z
B cooTrBercTBYeT MHOXECTBY uucel - 7t/4 + 2mn; n € Z.



C cOOTBETCTBYET MHOXKECTBY uMcen - 7t/3 + 27tn; n € Z.

27tn; n € Z 0003HAvYaeT, YTO €CIM BMECTO N MOACTABIISTH BCE
LeJIble YMCIIa; TO MOy YUTCS] BCE MHOKECTBO YHCEI, HY)KHOE HaM.

Z - 3TO MHOXECTBO LIEJIbIX YHCEIL.

Eciu HyHO HallTU, HalIpUMep, YUCIOBOUN IIPOMEXKYTOK, KO-
TOPBII COOTBETCTBYET /1yTe; TO €r0 MOXKHO 3aIUcaTh B BUJIE IBOM-
HOT'O HEPAaBEHCTBA.

3. [Ipumepsl Ha BBIYMCIIEHUE 110 OKPYKHOCTU KOOPAUHAT TO-
Yek.

IIpumep onuH.

Haiitu Bce umcna t, KOTopble Ha YMCJIOBOM OKPYKHOCTH COOT-
BETCTBYIOT 1yre AB.

A cepenvHa NIEpBOW YETBEPTH.



sint g Yy

5m/6
/e

cost

OtBet: /4 + 2ntn < t < 57t/6 + 2mn; n € Z.

IIpumep nBa.

Haiity Bce umca t, KOTOpble Ha YMCJIOBOM OKPYKHOCTH COOT-
BETCTBYET OTKpBITON 1yre CM.

M cepenviHa BTOpOW YETBEPTH.



sint y
C (/2
M (3n/4

/4

% 0 cost’

OtBet: 7t/2 + 2tn < t < 3m/4 + 27tn; ne Z.

[Tpumep Tpu.

Haiity Bce umcna, t KOTOpIE COOTBETCTBYIOT IOTYOTKPBITON
ayre AB.



sint g Yy

cost

D\ 0 >

N\

5m/3

OtBeT: T+ 2tn < t < 57/3 + 27tn; ne Z.

KoopauHatsl, KOTOpbIE MBI ceiiYac HaXOMM, ITO ObUTH TOJISIP-
Hble KOOpAUHATHL. TO €cTh KOOPAMHATHI yIjia MOBOPOTAa PAAUYC
BEKTOpA.

EnvHuvHasi OKpyKHOCTh HaJloXkeHa Ha OCH KoopawHart. [le-
KapTOBY CHUCTeMY KOOPIUHAT.

CrnenoBatesibHO, TOYKA HA OKPYKHOCTH UMEET TPU KOOPIIMHA-
THI.

[MonsipHyto (Yros moBOpoTa) M ABE IEKAPTOBHI IO OCSIM X U Y.



CoenrHMM 1EKapTOBBI KOOPAMHATHI C MOJISIPHBIMMU.

IIpumep onuH.

LleHTp YMCI0BOM €IMHUYHOM OKPYKHOCTH COBMA/IAET C Hava-
JIOM KOOpauHar, koopauHaTHo# miiockoctu XOY. Haitnure, ne-
KapTOBbl KOOPAMHATHI 3aJaHHOU ToukU. M (7t/4)

sint “ y

M (r/4)

V22

cost

45° (0]

v2/2

Otser: M (V2/2;N2/2)



[Tpumep nBa.
M (2m)

sint ‘ y

\ M (211)

cost

4R
]

Otget: M (1; 0)
[Tpumep Tpu.
M (15m/4)



sint g Yy

\12,1'2 0 cost

-V2/2

M (asm/4)

Otser: M (V2/ 2; - N2/2)

[Ipumep yetsipe.

Haiitu HaumeHblliee TMONOXKUTENLHOE UYHUCIO U HaI/I6OJ'II>I_H€€
OTPULATCIIbHOC YUCJIO, KOTOPBIM Ha YUCJIOBOU OKPYKHOCTH CO-
OTBCTCTBYCT TOUYKA, C ICKAPTOBbIMH KOOPAXUHATAMMN. (HaﬁTH I10-

JISIPHBbIE KOOPAWHATHI).
M (- V3/2; 1/2)



sint g Yy

M(- 7ry6) -
5m/6
cost

-v3/2

Ortser: 57t/6 u - 77/6.

[Ipumep nATs.

Haiimue Ha 4MCI0BOM OKPYKHOCTH TOYKH C JAHHOU KOOPIU-
Harou. W 3anummre, KakuM 4uciaM t OHUM COOTBETCTBYIOT.

a)y=-3/2

6)y=0



sint g Yy

cost

-v3/2

Am‘a\ __/51-[f3

OtBet: 47t/3 + 2mn; n € Z 1 5Snt/3 + 2mn; n € Z.
0)y=0



sint T Yy

cost

OTtBeT: mn; n € Z
B)y=1



sint g Yy

T2 1

cost

OtBet: 7t/2 + 27tn; n € Z.

[Ipumep mecTs.

Haiimute Ha 4MCIIOBOM OKPYXHOCTH TOYKH C KOOPAMHATOU
aOCIIMCCHI U 3aTUIINATe, KAKUM YHUCJIaM t OHU COOTBETCTBYIOT.

a) x =3/2

0)x=-1

B)x=0

a) x =3/2



sint

v3/2

cost

OtBeT: £ /6 + 27tn; n € Z.
0)x=-1

1m/6=-m/6



sint g Yy

cost

OTtBeT: T+ 2mn; n € Z.
B)x=0



sint g Yy

/2

cost

-mf2=3M f2

OtBert: 7t/2 + 7tn; ne Z.

4. 3Haku (PyHKLIMU B YETBEPTIX.

[1pu nepexoae yepe3 3HaYeHUs 71/2; 7t; 37/2; 27T TPUTOHOMET-
puueckue (PyHKIIUU, MOTYT MEHSITh 3HaKM CBOMX 3HAYEeHUH.

1)y=sinx



“y
+1
2/\ e o, chi /—;
\l/ o ooN- - 10 e UN\- - x
1
2)y = cos X
4,




3)y=tgx

-3n/2

-2

t
-2n

4)y=ctgx

2

3m/2

2n
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DTH 3HAKU 3HaAUYEHUI (DYHKIIUM, Jierde OnpeAessTh Ha YUCIIO-
BOIl OKPYKHOCTH, YeM Ha KOOPAMHATHOM TJIOCKOCTH.



sint “ y
2 YyeTBEPTH 1 vetsepTb
/2
+ | +
5 - = 4 + 0 cost
1
&= + = + 21
X
3 372
FEHERT 4 yeTBeEpTH

JlJisi KOCMHYyca U CHMHYCa CTaBSITCSl 3HAKM IUTIOC, B TMOJIOKU-
TEeJIbHOM HaIlpaBJIEHUH OCed. A B OTpULIATEIbHOM HAIpaBJIeHUN
OCEM, CTaBSITCS 3HAKW MUHYC.

Il TaHTeHca M KOTaHTeHCa, 3HaKM CTaBsATCs OMKe K cepe-
JIMHE OKPYKHOCTH.

OnHu yepenyloTcsl, HauUMHasl C IUIIOCOB B NIEPBOM UETBEPTH.

5. HucnoBble NPOMEKYTKHA HA OKPYKHOCTH.

[Ipumep onuH.

Vkaxure 3HaKM aOCIMCCBl M OPAMHATHI TOYKH YHWCIIOBON



OKPYKHOCTH.
a)E(2)
6) K (-4)

sint A Yy

K(-4) TW/2=1,57 =471

. ) N A+ cost
—— 0=-628

) % 21 = 6,28 %

3Nf2 =4,71=-1,57

B 31001 331a4€ aOCIMCCOi TOUKY SIBISAETCS OCh X, TO €CTh OCh
KOCHHYCOB (cos t). OpauHatoi sIBJsieTCs OCh Y, TO €CTh OCh CH-
HYCOB (sin t)

7t = 3, 14 - 3T0 MppALMOHAIBHOE YKUCIIO.

TO4HO 7T BBIYMCIUTH HEBO3MOKHO. Tak Kak 3T0 OeCKOHeuHast



He meproauyeckas 1poob. Ho Ham 1 He Hy)Ha TOYHOCTh. Ham
HYKHO TOJIbKO OMPEJENIATh, MEXKAY KaKUMH 3HAYEHUSIMA HAXO-
JUTCS] YUCTI0. A TIOTOM MPOCTO HYKHO OINPEAETUTh 3HAKU CUHY-
Ca ¥ KOCHMHYCA, B 9TUX YETBEPTHX.

Ortger:

a) abcIrcca OTpuIlaTeTbHASL, OPIMHATA TIOJIOKUTEIbHAS.

0) abcrucca oTpuIaTesbHAs, OpPAMHATA TTOJIOKUTEITbHAS.

Ecmu yncno 6onbire 6, 28; To U3 HErO HYXKHO BBIYECTh ITO
YKCJIO, CTOJIBKO pa3, MOKa YMCJIO He CTaHeT MeHbIIe yem 6, 28.

A 3aTeM HYKHO OTMETUTh €r0 Ha YMCJIOBOW OKPYKHOCTH.

[Tpumep nBa.

Vkaxure 3HaKM aOCIUCCBl U OPAMHATHI TOYKH YHWCIIOBON
OKPYKHOCTH.

a)M (12)

0) P (52)

a)M (12)



sint g Yy

/2 = 1,57

cost

0

21= 6,28
m =314

M(5,72) = M(12)

32 =471

M(12)=M(12-6,28) M (5, 72)

OrtBer: abcrycca TOUKHY MOJIOKUTETbHAS, OPIMHATA TOYKH OT-
puLaTeIbHas.

0)P(52)~P(52-6,28x8)~P(1,76)



sint g Yy

/2 21,57

P(52)=P(1,76)

m =314 = cost

2m=6,28 X

an/2 =471

OrtgeT: aOcuucca oTpULaTesbHasl, OpJUHATA MONIOKUTEbHASL.

HepaseHCTBO orpenesieHus Iyr YUCIOBBIX IIPOMEKYTKOB Ha
OKPY/KHOCTH.

YucnoBble OCH X Uy - 3TO OCH 3HAYEHUM CUHYCA U KOCUHYCA.

AOcLucChl - 3TO 3HaYE€HHEe KOCHHYCA.

OpauHartsl - 9TO 3HaYEHUE CUHYCA.

IIpumep onuH.

HaiinuTe Ha YMCIOBOM OKPYKHOCTH TOUKH C aOCITUCCOM WITH C
OpIMHATOM, YIOBJIETBOPAIOIIEN 3aJaHHOMY HepaBeHCTBY. U 3a-



MIUIIATE C TIOMOIIBIO JBOMHOIO HEPABEHCTBA, KaKUM YHMCIIaM t
OHHU COOTBETCTBYIOT.

a)x>0

0)x<1/2

B) X = V3/2

rx<1/2

ny<0

e)y <3/2

K)y=-1

3)y<l1

a)x>0



sint T Yy

T2

cost

=]

-m/2

OrtBer: t € (- /2 + 27n; /2 + 2mn); ne Z.
0)x<1/2



sint T Yy

cost

1/2 0

sm/3

OrtBer: t € (71/3 + 27tn; Sn/3 + 2mn); n € Z.
B) X = V3/2



sint

n/6

cost

OtBer: t € [- /6 + 2mtn; /6 + 2mn]; n € Z.

rx<1/2



sint T Yy

/3

1/2 0

cost

Otser: t € [7t/3 + 2mtn; Snt/3 + 2mn]; n € Z.
ny<0



sint T Yy

cost

OtBer: t € (7t + 2mn; 27 + 27tn); n € Z.
e)y <V3/2



sint

2m/3

m/3
v3/2

cost

OtBert: t € (2n/3 + 2mn; 7m/3 + 2mn); n € Z.

xK)y==-1




sint 3 Yy

cost

OTBeT: t € (- 00; + ©0)
3)y<1



sint g Yy

cost

OtBer: t # /2 + 2ntn; n € Z.

6. CMHYC M KOCUHYC, TAHI'€HC M KOTAHI€HC, Ha 4MCIOBOH
OKPYKHOCTH.

Ocu X MOCTaBJIEHO B COOTBETCTBHUE 3HAUEHH ST KOCHUHYCA.

OcH y OCTaBJI€HO B COOTBETCTBUE 3HAUEHUE CUHYCA.

Mo okpykHOCTH uKcia Mbl OyaeM 0003HaYaTh OyKBOU t (3TO
NOJISIPHBIE KOOPIMHATHI, BBIPAKEHHbBIE B PaJJaHaX ).

ApryMeHT 1o KOCMHYCOM U TIOJ] CHHYCOM Oy/IeT t.

Tenepb mpocTo BMecTo opAuHATH (Y) U abciuccsl (X), OyayT



0003HaYeHus: sin t u cos t

Ocu TaHreHca M KOTaHTeHca, OyayT pacrosaratbcs Hapa-
JIeJIbHO OCsIM X (oS t) Y (Sin t), 1 OyayT KacaTbCsi OKPYKHOCTH.

sint

T2

by

V3

Y it

1 ctgt

/3

T4

/6

//
VETES

cost

3n/2

2n

JLJ1s1 TOro 4TOOB! HAMTH 3HAYECHUS tg t ¥ Ctg t, HYKHO IPOBECTH
CEKYILYIO YEPE3 TOUKY Ha OKPYKHOCTU U LEHTP OKPYKHOCTH.

7. IlepBoHayYasIbHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

1)) OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, MOMyYaeTCs U3



€IMHUYHON TPUTOHOMETPUUECKOUN OKPYKHOCTH.
LleHTp TPUTOHOMETPUYECKOW OKPYKHOCTH, HAXOIUTCS B Ha-
yajie KOOpIAUHAT, AeKapToBol miiockocti XOY.

sint g Yy

-1 1 cost

YpaBHEHME OKPYKHOCTH C LIEHTPOM B Hayajie KOOPAMHAT, Bbl-
yuciseTcs no popmylie:

x2+y2=R2

Paguyc okpyxHoctu R = 1

Ocsam X 1y cTaBATCA B COOTBETCTBUE (DYHKIIMHU: X = COS {; y



=sin t.

Ortciona ¥ noyvyaercsi TOXJIECTBO:

cos’ t+sin’t =1

2)) TanreHc u KOTaHTEHC.

TaHreHc - 9TO OTHOIIIEHNE CUHYCA K KOCHHYCY.

tgt=sint/cost

KotaHreHc - 3T0 OTHOIIIEHUE KOCUHYCA K CUHYCY.

ctgt=cost/sint

CrnepoBartesibHO, TAHTEHC W KOTAHTeHC, B3aUMHO OOpaTHBIE
(pyHK1IMN.

tgt=1/ctgt

ctgt=1/tgt

Orciona cnenyer popmyna.

tgtetgt=1

[TpousBeneHne TaHreHca U KOTAHT'eHCa PaBHO eIMHUIIE.

8. dopMyibl, MOJMyYeHHbIE U3 OCHOBHOTO TPUTOHOMETpUYe-
CKOT'O TOX[IECTBA.

1 +tg®t=1/cos’t

1 +ctg’t=1/sin’t

3t HOopMyIIbl MOXKHO MTPE0OPA30BLIBATH MO-PA3HOMY.

tg’ t=(1/cos’t) - 1

ctg? t = (1/sin’t) - 1

Ecnu BbIpa3uTh U3 HUX KBaJpaT CUHYCA U KOCUHYCA, TO TIONY-
qM (popMyJIbI IEpexoja K TAHTEHCY M K KOTAHT€HCY.

cos?t=1/(1+tg’t)

cos’t=ctg’t/ (1 +ctg’t)



sint=1/(1+ctg’t)

sin t=tg” t/ (1 +tg’t)

9. ®opmyJibl JBOMHOIO apryMeHTa.

B tpuroHomerpru MHOro (popmysi, KOTOpble TPYAHO 3aroM-
HUTh. HO eciu Kk HUM mpuayMarh MpaBuiia U 3allOMUHAIIKU, TO
ux OyJeT Jierde 3aroMHHUTH (XOTsI Obl OCHOBHBIE).

1)) CunHyc 1BOMHOTO aprymeHra.

sin 2t =2 sin t cos t

Tak Kak pUBBIYHEE pellaTh YPaBHEHUs C IEPEMEHHOM X, TO
BMECTO t MOXHO MOJICTABJISATh U X.

Camoe r1aBHOE 3Ty NMEPEMEHHYIO (X) HE MEPEnyTaTh C OChIO
OX, KOTOPOH COOTBETCTBYET 3HaUeHUe (PYHKIIMHU Y = COS X.

[Tpu perieHn ypaBHEHU HA TPUTOHOMETPUUYECKOU OKPYXK-
HOCTHU, OCH OyayT 0003Ha4aTcs cos X, sin X.

sin 2x = 2 sin X €oS X

CuHyc IBOIHOTO aprymMeHTa paBeH, yAIBOEHHOMY ITpOU3Bejie-
HUIO CUHYCA U KOCUHYCA, OT 3TOTO apryMeHTa.

2)) Kocunyc 1BOMHOrO aprymeHra.

cos 2x = cos® X - sin’ x

KocuHyc nBOWHOrO aprymeHTa paBeH, Pa3HOCTH KBaJpaTOB
KOCHHYCA ¥ CUHYCa, OT 3TOTr0 apryMeHTa.

[IpuMeHUB OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO,
MO>KHO MOJIy4UTh eni€ ABe (hOpMYyJibl, KOCMHYCA JIBOWHOIO apry-
MEHTA.

cos 2x = 1 - 2 sin? x

cos 2x = 2cos? x - 1



3anoMuHasiKa:

B nepBou (popmyrne nepen KBaaparoM CHHyca, CTOUT MUAHYC.
3HauuT B Ipyrou (popmyJie repes yABOEHHBIM KBapaTOM CHHY-
ca, TOXe CTOUT MUHYC.

W3 eariHULIbI BBIYMTAEM yIBOEHHBIN KBApaT CUHYCA.

Torma B cnenymomer popmylie. 13 yqBoeHHOro KBajapara Ko-
CHHYCa, BBIYMTAEM EAUHUILY.

3)) TaHreHc TBOMHOIO apryMmeHra.

Dtg2x=2tgx/(1-tg®x)

TaHreHc ABOVHOrO apryMeHTa PaBeH, OTHOLIEHUIO YIBOCHHO-
IO TaHT€HCA, K €AMHULIE MUHYC KBaJpaT TaHTeHca OT 3TOro ap-
T'YMEHTA.

2)tg2x =2/ (ctg x - tg x)

TaHreHc JBOMHOIrO apryMeHTa paBeH, OTHOIICHUIO IBOMKH, K
Pa3HOCTH KOTAHI'€HCAa U TAaHTeHCa OT ITOTO apryMEHTA.

4)) KotaHreHc 1BOMHOrO aprymMeHTa.

1) ctg 2x = (ctg® x - 1)/ 2 ctg x

KotaHreHc ABOMHOrO aprymeHra, paBeH OTHOLLEHMIO Pa3HO-
CTY KBaJpaTa KOTAHI'€HCA U €AUHUIIbI, K YIBOEHHOMY KOTaHT€H-
cy.
2) ctg 2x = (ctg X - tg x)/2
KoTaHreHc JBOMHOrO aprymeHTa paBeH, IOy Pa3HOCTH KO-
TAHI'€HCAa U TAaHT€HCa OT ITOTO apryMeHTa.

10. ®opMyJibl TOHUKEHUS CTETICHHU.

N3 ¢opmyn kocuHyca ABOWHOIO apryMeHTa, MOy4aloTcsi
(popmyJIbI TOHMKEHUS CTETIEHU.



1) cos? x = (1 + cos 2x)/2

KBagpar kocrHyca paBeH, Oy CYMME €JUHUIBI 1 KOCHHYCA
JIBOMHOT'O apryMeHTa.

2) sin® x = (1 - cos 2x)/2

KBanpar cuHyca paBeH, 101y pa3HOCTU €IMHUIIbI U KOCUHYCa
JBOMHOTO apryMeHTa.

3anoMMHajKa:

Iist kocuHyca B popmysie rmoc. [Jist cuHyca MUHYC.

3) tg? x = (1 - cos 2x)/(1 + cos 2x)

KBagpar taHreHca paBeH OTHOIICHUIO, PA3HOCTU €JUHULIBI U
KOCHHYCa ABOMHOIO apryMeHTa, K CyMMe €AUHUIIB U KOCUHYCa
JIBOMHOT'O apryMeHTa.

4) ctg® x = (1 + cos 2x)/(1 - cos 2x)

KBagpar kKoTaHreHca paBeH OTHOILIEHUIO, CYMMBbI €IUHUIIbI 1
KOCHHYCa JBOMHOIO apryMeHTa, K pa3HOCTH €IMHULIbI U KOCUHY-
ca JIBOMHOTO apryMeHTa.

3anoMuHasKa:

VY TaHreHca pa3HOCTb B YMCIaUTENE. A CyMMa B 3HAMEHarese.
Ay KoTaHreHca Hao0OpOT.

11. ®opmyJibl CyMMBbI U pa3HOCTH YIJIOB, C Pa3HBIMU apTryMeH-
TaMHU.

®opmynbl CyMMBI M PA3HOCTH YIJIOB, C Pa3HBIMU apryMeHTa-
MU, BBIBOASATCS OCOOBIM CITOCOOOM. MOKHO BBIBECTH HX ITO TEO-
pemMe KOCUHYCOB.

Stu HOopMyIIbl OUeHb TPOMO3/IKUE U TIPABWIIA JJIsI HUX OyIyT
6ospiue. K HUM JTydiiie MpUMeHSTh 3aTIOMUHATIKY.



1) CuHyc CyMMBI M pa3HOCTH YIVIOB, C Pa3HBIMU apryMEHTa-
MHU.

sin(X +y) = sin X cos y + sin y cos X

CuHyC CyMMBI YIJIOB, C pa3HbIMU apryMEHTAMU PaBEH, CyMMe
MPOU3BEJICHUI CUHYCA U KOCUHYCa, OT pa3HbIX apryMEHTOB.

sin(X - y) =sin X cos y - sin y cos X

CuHyC pa3HOCTH YIJIOB, C pa3HbIMU apryMEHTAMU paBeH, pa3-
HOCTHM IIPOM3BEJCHUI CUHYCA U KOCUHYCA, OT pa3HbIX apryMeH-
TOB.

3anoMuHaIKa 11 CUHYCa CyMMBI U Pa3HOCTH YITIOB, C pa3-
HBIMU apryMEHTaMMU:

dyHKUMY B IPOM3BEACHUSIX MEHSIOTCS, 4 3HAK HE MEHSETCS.

[IpousBeneHre HAUMHAEM 3alUChIBaTh ¢ cuHyca. M o Hum
CTaBUM IIEPBBIM APTYMEHT, U3 KOTOPOrO BBIYMTAETCS BTOPOU ap-
T'YMEHT. A MIOTOM apryMEHThl YEPEAYEM.

2) KocuHyc cymMMBbl U pa3HOCTH YIJIOB, C Pa3HBIMU apryMeH-
TaMH.

COS(X +y) =CcoS X COS y - sin X sin y

KocrHyc cyMMBI yIJIOB, C pa3HbIMM apryMEHTaMU paBeH, pa3-
HOCTH NPOM3BEIECHUI KOCHHYCOB M CHHYCOB, OT pa3HbIX apry-
MEHTOB.

COS(X - y) =COSs X cOs y + sin X sin y

KocuHyc pa3HOCTH YITIOB, ¢ pa3HBIMU apryMEHTaMy paBEH,
CyMMe€ IIPOM3BEJEHUI KOCUHYCOB U CUHYCOB, OT Pa3HbIX apry-
MEHTOB.

3anoMuHaIKa JU1s1 KOCMHYCa CyMMBI M PA3HOCTH YIJIOB, C Pa3-



HBIMU apryMEHTaMMU:
dyHKIIMY B TPOM3BEACHUSIX HE MEHSIIOTCS, a 3HAK MEHSIETCS.
[IpousBeneHre HauMHaeM 3aMuChiBaTh C KocuHyca. W mof

HUM CTaBUM IEPBbII APTYMEHT, U3 KOTOPOTO BEIYUTAETCS] BTOPON

aprymeHT. Eciiu ux nepectaBuTh MeCTaMl HUYErO HE U3MEHUT-

cs1. Ho nns nydiero 3anomuHanust opMyJ1, apryMeHTHI JTydiiie

CTaBUTh MO MOPSIIKY.

12. ®opmysbl CyMMBbl U pa3HOCTU (DYHKIIMI, C pa3HbIMU ap-
Ir'YMEHTaMHU.

1) Cymma 1 pa3HOCTb CHHYCOB, C Pa3HBIMHU ApTyMEHTAMM.

sin X + sin y = 2 sin((x + y)/2) cos((x - y)/2)

CymMma CMHYCOB, C Pa3HbIMHM apr'yMEHTAMU PABHA, YBOCHHO-
My MPOU3BEAECHUIO CUHYCA OT MOy CYMMbl apTyMEHTOB, Ha KO-
CHHYC OT TOJTy Pa3HOCTU apryMEHTOB.

sin X - sin'y = 2 sin((X - y)/2) cos((x + y)/2)

Pa3HOCTb CMHYCOB, C pa3HbIMU apryMEHTaMU paBHA, Y/IBOEH-
HOMY MPOU3BE/IEHUIO CUHYCA OT MOy Pa3HOCTU apryMEHTOB, Ha
KOCHHYC OT TIOJTy CyMMBI apryMEHTOB.

3anoMuHasKa:

Ecimu ckjagplBaeM WM BBIUMTAEM CUHYCHI, TO (PYHKIIMU B
YABOEHHOM ITPOU3BEICHUN MEHSIIOTCS.

W noa cuHycom cymma, eciiv cymma CUHYCOB.

W nox cuHycoM pa3HOCTb, €CJTU Pa3HOCTh CUHYCOB.

2) CymMa ¥ pa3HOCTb KOCUHYCOB, C pa3HbIMU apryMEHTAMHU.

cos X + cos 'y =2 cos((X +y)/2) cos((x - y)/2)

Cymma KOCMHYCOB, C Pa3HbIMU apryMEeHTaMU paBHA, YIBOEH-



HOMY ITPOM3BEJCHUI0 KOCUHYCOB, OT MOJTy CyMMBI M OT [OJTy pa3-
HOCTH, apT'yMEHTOB.

COs X - cos y = - 2 sin((X + y)/2) sin((x - y)/2)

Pa3HOCTh KOCUHYCOB, C pa3HbBIMM apr'yMEHTaMU paBHA, MUHYC
YABOEHHOMY ITPOM3BECHUIO CUHYCOB, OT [TOJTy CyMMBI U OT MOJTY
Pa3HOCTH, APTYMEHTOB.

3anoMuHasKa:

Ecnu cknaapiBaeM WM BHIYMTa€M KOCUHYChHI, TO (DYHKIIMM B
YABOEHHOM IPOU3BEICHUH HE MEHSIIOTCSI.

N ecnu cymma, TO 3T0 KOCUHYCBI; €CJIA Pa3HOCTh, TO 3TO CH-
HYCBI.

13. ®opmysnbl mpousBeaeHust (PyHKIIMHU, C pa3HBIMU apryMeH-
TamH.

1) Ilpon3BeneHne CUHYCOB, C Pa3HBIMU APTYMEHTAMMU.

sin x siny = 1/2( cos (x - y) - cos (X +Y))

[TpousBeaeHre CUHYCOB, C pa3HBIMU APIYMEHTAMU PABHO, T10-
JIy Pa3HOCTH KOCUHYCOB, OT Pa3HOCTU U OT CyMMbI apI'yMEHTOB.

cos X cos y = 1/2(( cos (x -y) + cos (X +Y))

[IpousBeneHne KOCUHYCOB, C pa3HbIMU apryMEHTaMH PaBHO,
MOJTy CyMME KOCUHYCOB, OT PA3HOCTH U OT CyMMbI apr'yMEHTOB.

2) IIpousBeaeHre CHHYCAa U KOCHHYCA, C Pa3HBIMUA apryMEH-
TaMH.

sin X cos y = 1/2(sin(x - y) + sin(x + y))

cos x sin y = 1/2(( sin(y + X) - sin(y - x))

[IpousBeneHue cuHyca U KOCUHYca, C pa3HbIMU apryMEeHTaMH1
PaBHO, MOJIy CyMME CUHYCOB, OT Pa3HOCTH M OT CYMMBI apT'yMEH-



TOB.

[IpousBeaeHre KOCMHYCA U CUHYCA, C pa3HBIMU apryMEHTaMU
PaBHO, MOJTy PA3HOCTU CUHYCOB, OT CYMMBbI M OT Pa3HOCTH apry-
MEHTOB.

3anoMuHaiKa:

1) Ecnu nmpousBeieHre OMHAKOBBIX (DYHKIIMM, TO CKJIaIbIBa-
I0TCSl WJIM BBIUMTAIOTCSI KOCUHYCHI.

Eciiu nepeMHOXKal0TCsl CUHYChl, TO KOCUHYCBl BBIYMTAIOTCS.

Eciu nepeMHOXat0Tcsi KOCUHYChI, TO KOCUHYChI CKJIAbIBAIOT-
cel.

2) Ecnu npousBeneHne pa3HbIX (PYHKIMA, TO BBIYMTAIOTCS
WIN CKJIA/IBIBAIOTCS CUHYCBI.

Eciu cuHyc CTOUT Ha IEPBOM MECTE, TO CUHYChI CKJIAAbIBAIOT-
cel.

N3 nepBoro aprymeHTa, KOTOpPbIA CTOUT MO/ CHHYCOM; BbIYM-
TaeTCcsl BTOPOM apryMeHT, KOTOPbI CTOUT MOJ] KOCUHYCOM.

Eciu cuHyc CTOMT Ha BTOPOM MECTE, TO CUHYChl BBIYUTAIOTCSI.

N3 BTOpOro aprymeHnTa, KOTOpbIi CTOMT MOl CHHYCOM; BbIYM-
TaeTCs MEPBBIA APIYMEHT, KOTOPBI CTOUT MOJA KOCMHYcoM. U
Pa3HOCTb HAXOAUTCS IOJ CUHYCOM, MEpe/l KOTOPbIM CTOMT MHU-
HYC.

14. TaHreHC ¥ KOTAaHTEHC, CYMMBI M PA3HOCTH YIJIOB, C Pa3HbI-
MU apryMEeHTaMHU.

1)) TaHreHc CyMMBbl U Pa3HOCTH YIJIOB, C pa3HBIMU apryMeH-
TamMu. Yl KOTaHreHC CyMMBbI M pa3HOCTH YIJIOB, C Pa3HbIMU apry-
MEHTaMU; Yepe3 TAHTEHC.



Dtgx+y)=(tgx+tgy)/(l-tgxtgy)

TaHreHc cyMMBl YIJIOB C Pa3HBIMU apIryMEHTaMU paBeH, OTHO-
IIEHUIO CYMMBI TAHT'€HCOB C Pa3HbIMU ApPr'YMEHTaMHU, K pa3HOCTH
€/IMHUILBl U TPOU3BEJCHUS TAHTEHCOB C PA3HBIMU APrYMEHTAMHU.

2)tg(x-y)=(tgx-tgy)/(l+tgxtgy)

TaHreHc pa3HOCTH YIJIOB C pa3HBIMH apr'yMEHTaMH paBeH, OT-
HOIIIEHUIO Pa3HOCTU TAHI€HCOB C Pa3HBIMU apryMEHTaMH, K CyM-
M€ €JUHMIIbl ¥ TPOU3BE/ICHUSI TAHI€HCOB C Pa3HbIMU apryMeEH-
TaMH.

3anomMuHaIKa:

Eci cymMMa apryMeHTOB, TO B YMCJIMTENE CYMMa TaHT€HCOB,
a B 3HAMEHaTeJle pa3HOCTb.

Ecnu pa3sHOCTb apryMeHTOB, TO B YMCJIUTENE Pa3HOCTb TaH-
T€HCOB, a B 3HAMEHATeJIe CyMMA.

3ctgx+y)=(1-tgxtgy)/(tgx +1gy)

KoTtaHreHc cymMmBbl yIJIOB C pa3HBIMU apryMEHTaMU paBeH, OT-
HOIIEHUIO PA3HOCTU €JUHUILIbI M IPOU3BEACHM S TAHT€HCOB C pa3-
HBIMM apryMEHTaMH, K CyMMe TaHT€HCOB C Pa3HbIMU apryMeH-
TaMH.

4)ctgx-y)=(1 +tgxtgy)/tgx-tgy)

KotaHreHc pa3HOCTH yIJIOB C pa3HbIMU apryMeHTaMu paBeH,
OTHOIIIEHUIO CYMMBI €IMHUILIbI ¥ TIPOM3BE/IEHUS TAHT€HCOB C Pa3-
HBIMM apryMEHTaMH, K Pa3HOCTH TAHTEHCOB C Pa3HBIMM apry-
MEHTAMHU.

3anoMuHaKa:

Koranrenc obparaast (pyHKIMS 1J1s1 TAHTEHCA.



Ecnu cymma apryMeHTOB, TO B 3HAMEHATe/le CyMMa TaHTeH-
COB.

Ecnu pa3HOCTh apryMeHTOB, TO B 3HAMEHATeJIe pa3HOCTb TaH-
T'€HCOB.

2)) TaHreHc ¥ KOTaHI'€HC CYMMBI M PA3HOCTH YIJIOB C Pa3HBIMU
apryMeHTaMu, 4epe3 KOTAHIeHC.

I)tg(x+y)=(ctgx+ctgy)/(ctgxctgy-1)

TaHreHc cymMMBbl YIJIOB C pa3HbIMU apryMEHTaMH PaBeH, OT-
HOIIEHUIO CyMMbI KOTAHT€HCOB C Pa3HBIMU APryMEHTaMU, K pa3-
HOCTH MPOU3BEIEHUS] KOTAHTEHCOB C Pa3HbIMU ApryMEeHTaMH 1
€/IUHUIIBL.

2)tg(x -y)=(ctgy-ctgx)/(ctgxctgy+ 1)

TaHreHc pa3HOCTH YIJIOB C pa3HbIMU apryMEHTaMU paBeH, OT-
HOIIEHUIO PA3HOCTU KOTAHTEHCOB C Pa3HBIMU apryMeHTaMu (Ko-
TAHT€HC OT BTOPOTO aprymMeHTa, MMUHYC KOTQHT'€HC OT MEepBOro
apryMeHTa), K CyMMe NpPOU3BEIEHUSI KOTAaHTEHCOB C Pa3HbIMU
apryMeHTaMu U €IUHULIbI.

3anomMuHaIKa

Eciu cymma apryMeHTOB, TO B YHC/IUTENIE CyMMa KOTAHTEH-
COB.

Ecnu pa3HOCTh apryMeHTOB, TO B UUCIIUTENIE PA3HOCTh KOTaH-
T€HCOB.

W3 koTaHreHca BTOpPOro apryMeHTa, BbHIUUTaeM KOTAHTEHC
NIEPBOTO apryMeHTA.
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