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O6 uppanmonaIbHOCTH 3HAYCHTE
TPUIOHOMETPUYECKUX () yHKITMH

FOozac MAYNC (MII)

e-mail: jmacys @ktl.mii.lt

3uaeM (unu He pa3 Bumenu B CIPaBOYHUKAX) MHOTUE 3HAYEHUS TPUTOHO-
MeTpUYeCKUX ¢yHKIMH — U, Kak NpaBUIO, OHM nppanuonansuel. Hanpumep,
3HaeM, Korla KOCHHycC paBeH 0, :t:%, +1, a Apyrux pauMoHa bLHLIX 3HayeHuit
U He ITOMHUM.

A Moxer ux u He 6LBaeT? Hy nouemy xe - 6nmajor. CkaxeM, coBceMm
IPOCTO yKa3aTh yro, KOCUHYC KOTOPOT'O paBeH % — ®TO0, HaIpUMEp, arccos %
[pyrumun cnoBaMu, MLl HOJKHLI YTOUYHUTL CBOY BONPOC: MOMKET JIM cos a®,
€CIU O — PallMOHAJILHOE UUCJIO, BLITL paldOHANLHLIM (# He paBHBM 0, :t%,
+1)?

[llaBatite cHauana salimemcs Gomee merkum BOIPOCOM: MOXKET JIM cosn®,
€CIM N — LeJI0e UMCIIO, OLITL PANMOHAILHLIM (M He paBHLIM 0, :I:%, +1)?

CaMLIM ecTecTBeHHLIM cmocoBoMm cHauana NPeACTaBIAETCA ClledyIomui:
BLIYUCIATL 3HAYEGHUS U CMOTPETh, UYTO »Ke NOJydaeTcs. SHaeMm 3HauYeHus
TPUTOHOMETPUYECKMX ¢yHKuM A yrios 30° u 45°, CJ1€I0BATEJILHO, IPOCTO
HalTn u 3HaveHus mna 15° = 45° — 30° — nocrarouno BOCIIOJIL30BaTLCSA pop-
Mynamu pa3HocTH yrioB. Ho Tenepr Bce ,ussecTHLIe® Yriel mensirca Ha 15,
¥ TepseM HaleKAy HONYUUTD ellle YTO-HUGY b.

Brnpouewm, nepesxusars eme pamo — mosHO BLIYUCIUTL 3HAYEHUS TpPU-
roHoMeTpuueckux ¢yHkuu#t yrna B 18°. Ormpasasemca ot OYEBUIHOI'O
paBeHCTBa c0s54° = sin36°. K neBolt uactu moskHo OpUMeHUTL $opmysty
KocuHyca TpoitHoro yria, Ho mpusATHee oGoliTHCh 6e3 Hee: cos54° +cos18°=
25sin 18° cos 18°+-cos 18°, 2 cos 36° cos 18° = 2sin 18° cos 18°4cos 18°, 2cos 36° =
2sin18° + 1, 2(1 — 2sin®18°) = 2sin18° + 1, 4sin?18° + 2sin18° — 1 —

2
0, (2sin18°+4) = 3.
[Tockoanky sin18° > 0, To 2sin18° +% = 32@, sin18° = @. Tenepn

MOXXHO BLIMMCJIMTL cos 18° = @5, 3aTeM 3HaueHUA pyHKuu# yrma 3° =
18° — 15°, a Torma u 3mavenus ¢ynxuuit Bcex yrios, kpaTHLix 3°.

Tenepr uncino rpanycos scex paccMaTpusaeMbix YTJIOB AenuTCs Ha 3, u
MLI ons1TL 3acTpsnu. Koneuno, MoskHO 6Lis10 611 BLIpasuTL cos 3° 4Jepes cos 1°.
Iockonky cos3° yxe snaem, To PelnB nonyyenHoe Kybuueckoe ypaBHeHuUe,
Hamyu 6or cos 1°. Ho kyGuueckoe ypaBHeHMe pemaTs TPYIHO 1 HEMHTEPECHO,
a TyT ewe cos3° Henpusaren. [loctynuM unave. OTnpasumcs ot paBeHCTBa
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cos 60° = % Torna cos60° + cos20° = %+ cos20°, 2cos40°cos20° = %+
c0s 20°, 4(2cos?20° — 1) cos20° =1 + 2cos 20°, 8cos? 20° — 6.cos20° —1 = 0.

Tlonyuunu ypaBHeHue ¢ neanmMu kos¢dumnueHTaMy, KyOudeckoe OTHOCH-
TennbHo cos20°. M3BecTHO, UTO ecam aarebpanueckoe ypaBHEHUE C IeJILIMU
Ko2pPUIMEHTAMN HMeeT MMeeT PAalMOHANBLHLI KOpeHb g, TO ¢ ABISETCA
JIeJIUTeNIeM CTapllero kos¢pguuuenra, a p — AeluTeleM cBOOOLHOroO UjeHa.
[ToaTOMy palMOHANLHLIME KOPHAMU ypaBHeHus 8z° — 6z — 1 = 0 morau 6wl
6LITL JIUAUIL YMCTIA U3 MHO>KeCTBa {+1, i%, :l:%, :i:é}, OJIHAKO JIerkKo ybeaurhbces,
YTO HU OJHO U3 HUX HE MOAXOAUT. B HalmeM ciiyyae u TOro mpoiue: MOCKOJLKY
cos 60° < cos 20° < cos0°, To % < c0s20° < 1, u cos20° OLITL PaUMOHAJLHLIM
He MOJKeT.

Boobime rosops, 310 ypaBHeHNe MOXKHO PelIUTEh B KyOMYECKUX M KBaApaT-
HLIX pajAdKajaX, HO BPAX J¥M ®TO MHTepecHo. Majo TOro, HEBO3MOXKHO NpH
aTOM oBo¥iTHCL 6e3 KOMIUIEKCHLIX YMces. A B IpHUHINNE — PEIlUB ypaBHEHUE
Hamay 6nl ¢ymkuuu yraa 20°, Torma u yria 2° = 20° — 18°, HakoHen yria
1° = 2° : 2. BoluMcauB 3HauUeHMA BCeX ,,UelbniX yriaoB o 45°, ybeamauco
6LI, UTO APYTUX PalMOHAJLHLIX 3Ha4YeHUH, KpOMe M3BECTHLIX, He HOJIyYaeM.
Torna u3 popMyJ NpUBENEHUS CeAyeT, YTO 3TO BEPHO M IJISI BCeX HENLIX N.

Mul craBunu nepen coboyt 3anauy MOKa3aTh, UTO cosn® PalMOHAILHLIX
3HaueHUH (KpoMe YyNOMAHYTLIX) He NMPHHUMAaeT, HO (aKTUUECKU BTO ellle He
caenanu. BnpoueM, Koe-uTo MLI cAeslalid: XOTS U He Beramcauau cos 20°, Ho
JOKa3alld ero MppanoHalbLHOCTS.

Tenepn J€rko noKa3aTh, Hanmpumep, uto cos10° Takke MppalUOHAJEH.
Honyctum npoTtuBHOoe — uto cos10° pamuonaseH. CornacHo popMyie Ko-
cuHyca mBoMiHoro yria cos20° = 2cos?10° — 1, ¥ mpaBas YacTL PaBEHCTBA
palMOHAJILHA, & JeBasd — uppaunrdoHaabHa. IIporusopeune.

W3 sToro mokazaTenLcTBa COBEPUIEHHO fACHO: €CIM KOCHHYC ABOWHOro
yrijla uppauuoHajeH, TO MpPalioHalleH U KOCHHYC OOMHAPHOTO yria.

Boo6me, ecam kocHHYC KpaTHOro yria MppalioHajeH, TO UpPalloOHalleH
U KOCHMHYC OAMHApHOro yria (HampyMep, MOCKOJBKY cos 30° MppalnuoHaleH,
TO MppauuoHaJieH M cos1° unam cos6°). DTo HOKA3aTL MPOCTO, ONMUPASCH
Ha cjeldylollee YTBEP:KACHNE: KOCUHYC KPATHOrO yria COS ne BLIDaXKaeTCs B
BU e MHOTOYJI€Ha CTENEHN 7o OTHOCUTENLHO COS & C IeJILIMU KO3 PpULMEeHTaMHU.
OHO npoCTO MOKa3LIBAETCA MPU NOMOUIY MaTeMaTUYeCKOW MHAYKIMM, HO MBI
chopMyIMpyeM M JOKa)KeM BLIDUAHT 3TOrO YTBeDXKIeHus, OoJsee yInoOHLIA
AJs1 fannHelmero M3aoKeHUs.

JlemMma 1. 2 cos na guipancaemes @ 8ude MHO20UAENA NL-0T CTNENEHU OMNOCUMEAbHO
2cosa ¢ yeabimu xosfpuyuenmamu, npuves cmapwull xosdduyuenm pasen
edunuye:

2cosna = (2cos @)™ + an—1(2cosa)” 1 4 .. .. I

Loxaszameavemeo. Ecaun =1, To 2cosa = 2cosa. Ecaiu n =2, To 2cos2a =
(2cosa)? — 2.
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Ilockombky cos(n + 2)a + cosna = 2cos o(n + 1)a, 10 cos(n + 2)a =
2cosacos(n + 1)a — cosna. ITosToMy ecnu mame YTBep)KIeHNe BEepHO IJa
n U n+1, To oHO BepHO M aua n + 2. Cornacuo NPUHLMUIIY MaTeMaTH4decKol
WHOYKIUHU, JIeMMa, JOKa3aHa.

JlemMa 2. Ecay cosno UPPAYUOHALEH, TO U COS X UPPAYUONANEN.

ﬂonaaamenbcmeo. Hpennonoxch NPOTUBHOE — YTO COS ¢ PpalMoOHaJIeH. Torna
COrJIaCHO JIeMMe 1 cos na Toxke palMoOHaJIeH. HpOTnBopetme. Jlemma JAOKa3aHa.

Teneps MLI IOArOTOBIEHLI K TOMY, YTOGLI y6eauTLCA B MppanyonaaLHOC-
TH cosn® (KpoMe cilydaeB, KOTaa OH pasBeH 0, :I:%, +1).

ITockomky cos20°, cos30° = 32@ u cos45° = % UppalMOHaJILHLI, TO Ha
OCHOBAHMM JIeMMLI 2 MPPalMOHAILHLI U COs1°, cos 2°, cos 3°, cos4°, cos 5°,
cos 6°, cos9°, cos10°, cos15°.

ITockonnky mppanuonasen cos72° = sin 18°, To uppauMonaNLHLI U cos 8°,
cos12°, cos18°, cos24°, cos36°. (Bupouewm, KOHKPDETHO€e 3HauyeHUe sin 18°
Hac He WHTepecyeT — NOCTATOYHO y6eaUTLCHA, YTO OHO HUPPalMOHAILHO.
[Henaercs s10 ananornuno kak u B cay4ae cos 20°, n6o sin 18° ynosnetBopser
ypaBHeHMIO 45in?18° + 2s5in18° — 1 = 0, nonyyennomy BLIIIE. )

IIpocMoTpum ocrannHLe 3HAUeHMS. IlepBoe M3 HMX — cos7°. YMHOMMEB

7° Ha 26, momyumm 182°. IMTockonrky cos182° = — cos 2° VIPPallMOHAJIeH, TO
UppalloHaJeH U cos 7°.

Ilanee uner cos1l®. Ilockomnky 11° - 17 = 187°, a cos187° = —cos7°
UppanuoHaleH, TO cos 11° uppanuonaseH Toxe. '

Tak MOXXHO IIPOBEPUTL BCe 3HAUECHUA IO Cos89° (pasymeercs, aBTOp 3TO
IIPOZeJIaJl; IPU 3TOM BO3MOXKHLI M HEKOTOPLIE yCOBEpPIIEHCTBOBAHMIA nepe6o-
pa). Torza us dopmys npusenenns CIeNyeT, YTO ¥ NPU BCEX APYrHX LEJIbIX
" PallMOHAJILHLIMUA MOTYT OLITL JIMIIL 3HAUEHHS KOCHHYCa 0, i%, +1. U3 Tex
e GOpMYJ CllenyeT, YTO TO ke yTBep:KACHMe BepHO ¥ 114 sinn®. Herpynuo
Pa306paTLCA M C TAHI@HCAMM, HO MBI 3TO MOKA OTJIOMKMM.

Bnpouem, mur yxe mmoromy HayuwiInCh, W, HanpuMep, NOKa3aTh, 4YTO
cos 17° uppanuoHaen, Teneph yMeeM B HECKOILKUX CIOBAX: KOCHHYC KPATHOTO
yrata cos 30 17° = cos(540° — 30°) = — cos 30° = -—52@ UppalMOHAJIeH, TO3TOMY
1 KOCHHYC OJMHAapHOro yria cos'l7° mppalyoHaieH.

AHAJIOTMYHO MOMHO COKDPATUTL M MOKA3aTeNLCTBO ¢dakra, uTo cosn®

MppauuoHaJeH.
3HaeM, uro cos 60° panuonaes, a cos45° u cos20° - uppaunoHaILHLL
[MockonLky cos160° = — cos 20° MppanMoHaJIeH, TO UPPAUMOHAILHLI TaKyKe

0s40° u cos80°. Ha ocramnuue (or 5 mo 85) 4ucia, KpaTHLIE yucay 5,
Renurca yucao N = 2-3-5%2.7.11.13- 17, a nockonnky ocraTok umcia
N npu pmenenmn ma 180 paBeH 150, To cos N° uppauuonaines. ITosTomy
UppanMOHaJLHLI U KOCUHYCHI AenuTteneit uucnaa N.
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Ecau 6parh umciaa ot 1 go 89, koTopbhle He HeJATCA Ha Ha 5, TO HX
HAMMEHDIINM OBIMM KPATHLIM ABafeTcs uuciao M = 28.34.72.11.13.17-19-
23.99.31-37-41-43-47-53-59-61-71-73-79-83-89. Ecau pazgennts M Ha
180, mosnyuaeTca octaTok 72 (B sToM ybeaurca Jerko, ecily NepeMHOXKUTD
He caMM YMCIa, a UX OCTATKU OT JelleHus Ha 180, HanmpuMep, BMeCTO 28.34 =
36 - 26 - 32 = 36(30 + 2)(10 — 1) moxkHo 6path 36-2(10 — 1), manee 72-(—1) =
—72 u T.11.). ITockoaLky cos 72° uppauuoHajeH, TO UPPaIOHAJIEH COS Me°, a
clleJOBATEILHO M KOCHHYCLI BceX neaureinel uucaa M.

Urak, Mul yBemunucn, uto cosn® (uckmiovas 3HaveHusa O, :i:%, +1)
IpUHMMaeT JWUIL MpPalyoHa/LHble 3HaueHus. OkasblBaeTcd, UTO TO ke
BepHO He TOJLKO IJA LeJLIX apryMeHTOB, HO BooOmle AJs JI0OLIX paluo-
HaJILHLIX, T.€. 3HaueHU! KOCHUHYCOB COS mni (m,n — ueanie).

CymecTByeT KpacHBOe TeOMeTPUYeCKoe JOKa3aTelLCTBO 3TOro ¢dakTa
(cMm. [1]). K coxanenuio, OHO IUIMHHOBATO, ¥, KPOMe TOTO, NIOHATHO KeJlaHUe
UMeTL KOpOTKoe ajirebpanueckoe HOKa3aTeNlLCTBO.

Brnpouem, Ha caMOM [lejle MLl y)e 3HaeM He TOJBLKO TO, UTO KOCHHYC
L(eJIOro apryMeHTa UPPAIMOHAJIeH — MHOTOe 3HaeM U O APOOHLIX apryMeHTaXx.

o
Hanpumep, sicHo, 4ToO cos2T°7— uppanyvoHaleH, nockoiabky 20° aBiasercs

20°
KPATHLIM yria 5%.

OHAKO BONPOC OCTAETCS OTKPLITBIM IJIA TAaKUX YIJIOB, Kak -61%0-, 1—51‘%0- -
KOCUHYC KPATHLIX apryMeHTOB pallMOHAJeH, a Toraa Teopema 1 He paGoraer
(ecu cosna pauMoHaJIeH, TO O COS @ HUUEro olpelieJIEeHHOTO CKa3aTh HeJb3sl:
xot1s cos 180° = 0 panuonases, Ho cos30° = 32@ UppaluoHaeH, a cos 60° = %
— pallMOHAJIeH).

[TosToMy OCTaJIOCL PAcCMOTPeTL YTJILI , w1 (4TO OIHO M TO XKe)

o
YL ﬂ'—i& (noHsATHO, B TakOM BHJe 3alUCLIBaeTcs 11060 pauvoHanLHLIt
m-360°
n

m-60°
n
apryMeHT: 2= %—'Lo). IlokaxkeM, 4TO COS HppalMoHajleH Bceria,
q q
3a MCKIIoueHueM 3HaueHuit 0, :I:%, +1. Tem camMuiM y Hac OyneT HOBOe
OKa3aTeaLCTBO, YTO KOCUHYC C LeJOUYMC/IeHHBIM apPryMEeHTOM M3 palMoHaJIb-
HLIX 3HauyeHUN Toxke NpUHUMAET JMIIL IepPeUNCIeHHEIE.
HaMm moTpebyeTca aHalOr NPMBENEHHOrO BLIIE YTBEPXKIEHUA O palMo-
HaJLHLIX KODHAX MHorouileHa. BmpoueMm, M ynoGHO NOJL30BATLCA M MPH
OKa3aTelbCTBEe UppalMoHaILHOCTy cos 18° u cos 20°, npuBeNeHHOM BLIIIE.

Jlemma 3. Ecau cmapwul xosfduyuenm mMHo20uAERA C YeAbMU KOIPPUY ueH-
mamu pagen I, MO PAYUOHAAVHILE KOPHU MHOZOUAEHE FBAFIOMCA YEABLMU HUC-
ACMU.

ﬂoxaaame/wcmeo. .HOI'IYCTI/IM, YTO MHOI'OYJI€H

" +an_1z" N 4+ ajz+ao
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¥MeeT PallOHaJIbHLII KOpeHb Tg = g; MOXXEM CYHTaTh, YTO Y P U q HET
Apyrux obmux nemuteneit, kpome +1. Toraa cnpaBeIINBO PABEHCTBO

n n—1
p—n+an_1zin_—l +"'+(11£+ao=0-
q q q

YMHOxUM 06e ero yacTu Ha q"~L:

n

% +an_1p" 7+ a1pg™ T + aog™ ! = 0.

Bce cnaraeMuie neBofi yacTH, HAUMHAA CO BTOPOrO, SIBASIOTCS MENDLIMUA YMC-
JaMU, MO3TOMY M %ﬂ — nesoe uucio. Ho y p u ¢ HeT oBmux muoxutenei,
nosToMy ¢ = *1. 9TO O3HauaeT, YTO To = +p, U PAUUOHAILHLIA KOpPEHD
ABJIfeTCA LeJLIM uucioM. JleMMa mokasaHa.

— m-360°
ITonoxum B popmyie (1) o = 2250

o
u o6osnaumm 2cos 3™ — . Torga
2¢c0s360°m = 2"+ an_1z" 14,
nim

" +ap_1z" 4. —2=0. @)
Ipeanonoxum, uro cos 3¢%™ panuonanen. Toraa u 2cos LM — 7 panmo-
HaneH. ITockonnky c*rapmuﬁ ko3¢ punMeHT MHOrouyeHa (2) paBeH 1, To ero
PalMOHATLHEIE KODHM COTIACHO JleMMe 3 NelILl, NoaToMy 2 cos 360m 60°m gpnsercs
nennm unciom. Ho |2 cos 360° ml < 2, 1 2cos LM yvoser paBHHTLCH nvms 0,
+1, +2, a cam kocuryc cos 289m 360 7 — s 0, :i:2, +1.

Urak, ML noKa3aiu, uyTo cos BCera MpPaIUOHAaJIeH, 33 UCKIIOUEHUEM
TeX CJyvaeB, Korla OH paBeH 0, iz, +1. MoxHO cka3aTh M Tak: cosT° mpu
PalMOHANLHLIX T BCera MppalioHalleH, 3a UCKIIoUeHreM 3HaueHult r = 60k

ur=180k+90, ke Z.

360 m

Mockomeky tgla = s — 1 = s — 1, 10 tg?o Mower 6wt
PalMOHAaJLHLIM JIMIIL eClM cos 2 paluoHaleH, T.e. Korga cos2a = 0, i%,
1. Ecan cos2a = 0, To tg2a = 1; ecan cos2a = —%, To tg?a = 3; ecan

cos2a = §, To tg2a = }; ecam cos2a = 1, 1o tg2a = 0. Bumum, uro tgr°

IpYA PalMOHAILHLIX T MOXeT OLITL palMOHalbHLIM JMIOL Korga tgr® = 0 u
tgr® ==+1, t.e. npu r = 180k u r = 180k £ 45, k € Z.

Eme npome c cunycom: ecnu y sinr® aprymMeHT r palMOHajeH, TO M
aprymeHT 90 — r y cos(90° — r°) pauuonaneH. CnenoBarenbHo, sinT® npu
T PalMOHAJLHOM TOXK€ MOXXeT NPUHNMATL PalMOHaJILHLIE 3HAUeHUA Julb 0,
:i:%, +1. VHuiMu croBaMy, sin 7° npy pauMoOHAILHOM T BCETAa UPPAlMOHAJIEH,
3a MCKIIoueHUeM 3HaveHult r = 90k u r = 180k £ 30, k € Z.

Bopouem, Mu coBCTBeHHO OOKa3aau Haxke UyTh-4yThL Goupme: tg2re,
r € Q, Bcerjga MppaldoOHaJeH, 3a MCKJIIOUYeHMeM 3HaueHuit O, -;—, 1,3. Ua
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1 2

paBeHCTBa tg 2r0 = ~a~ — 1 cnenyer, uTo cos?r° (a mosTomy M sinr°
1 — cos?r°) U3 pauMOHAJLHLIX 3HAUeHUP MOKeT MPUHUMATL JIMIIL 0, %,
3
o L

[Tony4yeHHLIe pe3yiLTATHI NPEACTABUM B BUAE CIeYIOMEro yTBEeP:KACHUA.

1
2

TeopeMma. Ecau apeymenm 8 2padycaT 6upaiCcaemecs PAYUOHAALRBM “UCLOM,
mo anavenue cumyca u Kocunyca (3a uckawuenuem 0, :I:%, +1) u manzenca (3a
uckapvenuem 0, £1) uppayuonarvrsl. Loaee mozo, xeadpambl znavenull cunyca
u xocunyca (3a uckarovenuem 0, %, %, %, 1) u xeadpamui 3naneNul manzenca (sa
uckaronenuesm 0, %, 1, 3) uppayuonasvol.

TakuMm o6Gpa3oM, HAMHOIO WIMpe CTaJ KPYr MU3BECTHLIX HaM Hppa-
LMOHANLHLIX UMCeN: €CNlM paHblle MLl 3Haau (¥ ymenu JOKa3aTL), 4TO
UPPalOHAILHLIMY ABIAIOTCA YMCTA V2, V3, V2++/3 u .11., To Teneps yGe-
MAJIACDH, YTO MPPAIMOHAJLHLI ,JOUYTH BCe“ 3HaUeHUs TPUrOHOMETPUYECKUX
$YHKIMHA, eclM apryMeHT BLIpaaeTCs PalOHAJLHLIM 4YHMCJIOM rpalycos:
sin17°, sin —}-—;—, cos 19°, tg 273 u T. O

Mao Toro — MLl cefiuac MoxeM yTBep:KIaTL, UTO, HalpHUMep, arcsin%,
BLIDaKEHHLIE B rpalycax, NpeACTaBiseT cOGOW MppanlOHANLHOE YHMCIIO.
Jle#icTBUTENLHO, NPEINONOXKIM NPOTUBHOE — MYCTD arcsin% =7r° r € Q.
Toraa sinr® = % Ho MLl 3HaeM, YTO CHHYC PallOHAJILHOIO YMCia IPaayCcoB
au60o mppauuvoHaieH, 1160 pased 0, i%, +1. IIpymnym Kk DpPOTUBOPEUHUIO.
AHaNorn4Ho yGex1aeMcs, YTO NMPPAIMOHAJILHEIM YKCJIOM IPalyCoB BLIpaka-
joTCs arcsinr (r — pauMoHadLHoO, 1 # 0, :l:%, +1), arccosr (7 — palMOHAJLHO,
7 #0, £, 1) u arctgr (r ~ pauMOHAILHO, T # 0, £1).

U HakoHel — mpeJoCTepeXkeHue: MBI JOKa3aJjy, uTo sin 1° nmppanuoHaes,
HO »TO He 03HAuaeT, uTo sin 1 (cuHyc oAHOro paauana) uppanuonaiet. Ecin
ke nepelTH Ha S3LIK PaAUAaHOB, TO MBI JOKa3aju, YTO sin {5, cos 17 u Bo0OG-
me sinrm, cosTmw, tgrm (r pamMOHAJLHO) MPPAIMOHANLHE], 34 MCKIIOYeHNeM
XOPpOIIO M3BECTHLIX 3HAUeHUH.

BrnpoueM, MOXHO IOKa3aTbh, 4TO sinl, cosl—17- u BoobGume sinr, cost, tgr
(apryMeHT 7 — He paBHOE HYJIO PalMOHAJLHOE UMCIIO paavaH) sBISIOTCA
MpPalUOHAILHLIMY, HO TO Y)ke Apyras TeMa.

JIurepaTypa

(1] A. Hupcn, Yucae puyuonarsnsie u uppayuonaavnsie, Mup, Mockpa (1966) (cM. mpuioxe-
nuc kaury: V1M, fIraomM, Joke301neancmeo UppayuonaabHOCIY IHUNEHUT PUZOROMETPULECKUT
Pynxyuil, c. 168-187).

Apie trigonometriniy funkcijy reikSmiy iracionaluma
J. Macys

Pateiktas trumpas algebrinis irodymas, kad racionaliuoju laipsniy skai¢iumi i§reikiamo argu-
mento sinuso reik¥més (i¥skyrus O, :l:%, +1), kosinuso reik¥mes (i§skyrus 0, :t%, +1) ir tangento
reik§més (i8skyrus 0, +1) iracionalios.



