Mo 3akazy Munuctepcrea npocsewenuns PCOCP

(Tpacmueckas unniocTpauus
CBOUCTB NPOCTEULLUX
TPUrOHOMETPUYECKUX PYHKLMA)

Ouacdunsm no maremaruxke gna cpegHen WKoONb




l. DyHkyus




R=1 R=1

Kocunyc ayru (yrna) X ects oTHowenue abcumcesl Tou-
ku M x pnuHe paguyca. B eauHUUHON OKPYXHOCTM
( R={ ) 3HaueHue kocuHyca Ayru X YMCNEHHO PABHO

abcuymcce Touku M.
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[Mpu uamenenmn ayru ot 0 po %-r
ybbiBaeT.
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C0SX4=0

KOCUHYC 3TOM AYyrw
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€05, =0 C0SXs>C0SXg C0SX7=1

MNpu uamenenun ayru X orgno JU COSX y6bisaer.
Kak usmensietcs moayns COSX B8 3tom npomexyTke?




x8< xg

Kak u3mensietcs €0SX 8 npomexytke ot T ao 27T 7
Kakoe 3HaueHnue npuHumaeT CO0SX npwm xz%— ? Hao-
30BUTE HOMOONbLIEE U HOMMEHbLLEE 3HAYEHME (DYHKLMUM

C0SX npu namenenmmn X ot 0 po 21T.
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MocTtpoum rpacmk dyHkumn ¢=C05X Ha otpeske ot 0
no 2JU. [Ina 3TOro CHOYGNG HOMETUM TOYKMU, B KOTO-
pbix COSX obpawaetcs B8 0 , npuHumaeTr Haubonbwee
U HOMMEHbLUEEe 3HOYEHMUS.
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Ins 6onbwen TOYHOCTM NOCTpoeHus rpacuka cocra-
BUM TAONULY NPOMEXYTOYHbLIX 3HAYEHWM.
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YuuteiBan xapakTep uaMeHeHus yHKUMM COST HA OT-
pe3ke ot 0 no 27T u paxHbie TA6NULLI, CTPOUM rPpadhuK.
Ykaxute no rpadmky, B KOKMX NPOMEXYTKAX KOCHHYC

NONOXWUTENeH, oTpuuarened, Bo3pacraer, ybbiBaer.
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N x50

Pewum ypasHeHue: cosx=--£—. ecnu O<x<2M. Ons
3TOr0  MOCTPOUM rpacbuku Y=COSX W y=-—4 . AG6-
CUMCCbI TOYEK nepeceveHus 3Tux rpadcdukos ByayT KOp-
HAMW NAHHOro ypasHeHus. Pewure ypasHeHus:

==l =£Z
COSX=-7 xX=%

cosx=0, cosx=1, cosx=-1, cosx= (0sx<21).
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cosxég-m:; o<x<§-’ %L’<x<2ﬂ

Pewum HepaseHCTBO COSX > -+ , ecnu 0<x <27 A6-
CUMCCbI TOYEK, B KOTOPbLIX rpo‘é_)m( dyHKUUM Y=CosX
PAcnonoxeH Bbiwe rpadumka dyHkuun ¥ =—- , obpa-
3yIOT MHOXECTBO PpeWeHun [AHHOro HEepPaBEeHCTBO.
Pewute HepasencTBa:

cosx<i, cosx>0, cosx<0, cosx<‘,-f- (0sx< 27).
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€0Ss ¢ =c0s (-x) €05 20 =C0S(~x)

KOCHHYCbI NPOTUBONONOXHBIX 3HAYEHWIH QPryMEHTO
PAaBHbI. JTO O3HAYAET, YTO PYHKUMA COSIC HETHAaS.
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Y=005X

= -
N 7 'gzg 27T

[Pacdmk HeTHOM hyHKUMM CUMMETPUYEH OTHOCUTENLHO
ocu Hai cost-Z) cosl X d
Y . Flangure 3HaYeHus:C g »Cos[-57/, Cos(-TT).
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[pu 3HaueHusx X, 6onbwux 2/, 3HAYEHUS COSX 6y-
AYyT Nepuoauyecku NoBTOPATLCN:COS (X+2M)-cosx.Hangure
aavenus: cos X, cos 3, cos3N, cos 23X, cos 4,57, cos(& +27x),

rae x=0,1,2,3, ...
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[Z=COS.7C

[pu cpsure rpacduka dyHkymu Y=CoSXT BpoONbL OCU I
Ha 2T wunu -2JT on npeobpa3syetcs cam B cebs. ITo
O3HOYAET, 4TO PyHKUUA Y =CoSX nepuoguyeckas. by-
AeT nu uucno 4JT, 67T, AT, -8JT nepnoaom 3Ton PyHk-
umn? KaKoB HOUMEHBLLWMIA NONOXMTENbHLIA NEepUoa
pyHkummn cosx?
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21 '2-0 PL 3-2_3 .2
Pewum ypasHvenue cosx=0. [ns 3T0Oro A0CTATONHO
HOUTU abcumccbl ToYek nepeceyeHus rpaduka Y=C08X
C ocbio X . Ha rpacduke BuaHo, 4TO abCuMCCbI ITUX
TOo4ek _00pa3yloT nocnegoBaTenbHOCTb € O6WMM une-
HOM IJI(ZK*Y). raoe K —uenoe uucno. Pewure ypas-
HeHus: cosx=1, cosax=-1.
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cosa>0 -%’& x<-§2’£

- -§+2ﬂx<x<-§+2ﬂx ( KK —ueroe uucao)
Pewum HepasencTso cosx>0. A6cumucchl Touek, B KO-
TOpPbIX rpaduk yHKUUK Y=0052X pPACNONOXEeH Bbilue
OCU X, 0Opa3ylOT MHOXECTBO PEleHUn AQHHOro He-
paseHcTBa. Kakue u3 uyucen -lf-!l', -1, —Z’E, %;’-’, 6, 24T

ABNAIOTCA peWeHUAaMU A[aHHOro HepaseHcTea? Pewwure
HepaseHcTBo Cosx<O. 17




2. DyHkyus




MocTpoum rpacuk y=cos /x-‘—;_'-r) NyTEM CABMIra BAONb
OCU X' rpauka DyHKUMU ¢=COSX HO BEKTOP -g-' Ml
nony4Yum rpaduk hyHKumm y=5cno . byper Tm ata
dyHkuus nepuoguueckon? [10]




Paccmarpueas dynkuymio y=sinxs MHTepsane(- %’I, 2]!/,
YKAXuTe, roe oHa obpawaeTcs B Hynb, NONOXMUTENbHQ,
oTpuuartenbHa.Pewute B8 uHTepsane (-eo,00) ypaBHe-

Hue sinx=0 w Hepasenctsa $inx>0, sinx<D. [20]




Paccmarpusas dyHkumio y=5inx . umepaone(-{!,le),
YKOXUTE NPOMEXYTKU €€ BO3pacTaHus u ybbiaHus. B

KOKMX TOYKaX PYyHKUUS nNpuHMmaeT Haubonbluee unu
HOUMEHbLIEE 3HAYEHURA? 21




CpasHute 3HaueHus yHKUMM: sLn-';Iu sin{;{; sinf-4) w
sinf-35); sinf-4) n sLnI-ﬁ; Sin5 w sin 27T; sin8 v sin?:
2/

sin(-4) w sin5; sin(-¥| v sin ¥.
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DyHKUMA  y=rinx HEYETHAR, TOK KAK €& 3HAYEeHUs NpPo-
TUBOMNONOXHbLI NPU NPOTUBONONOXHBLIX 3HAYEHUAX ApPry-
MeHTa. [paduk TaKOW YHKUUM CUMMETPUYEH OTHO-
CATENbHO HAYANA KOOPAMHAT. ~




Yemy pasHo 3nauenue sinf |, sin(-7) ,
sin(-1) , sin7 ? [ante obbacHeHwe.




3JU

i3

SN =-1 X= ... -5-%—{; "gi 3.%; 7._7{....

Pewum ypasHenwe sinx=-1 . lns atoro Hangém ab-
CUMCCbI TOYEK nepeceveHus rpadmrkoB PyHKUUA Y=Sinxe
M y=-f. Abcuymuccol 3TUX ToYek o6pa3yiOT Nocnepnosa-
TENbHOCTL C OOWMM YNeHOM -z,’!(lm-f) , rape K —uenoe
uucno. Pewure ypasHenue Sinxc=1. 25]




Hasosure gns npomexyrxoé-[ﬂ'; -5171) PelWeHUs ypasHe-

HWiA: Q) SLnX=-1 6) sinx =%,
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Ha3osute mMHOXEcCTBO peweHuit HEPABEHCTBA My Cu-
CTEMBI H‘e@oaencra ans  npomexytka (=JX; -2-); /i

Q) sinx> . 6) Sinx<3'- , B)-$<5inx<0; r)-fu‘lnﬂf.




3. DyHkyus
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Moctpoum rpacmk  dyukumu y=tgx . OyHkuus lgx
He onpepeneHa npwu x=21-{2K0/j , rae K —uenoe 4uc-
no. OTmeTum 3Th TOoukM Ha ocu abcumcc.
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yme cosx+0

QyHkuus Lgx neuéTHas, Tak Kak Iy (-sztf,‘:,‘z‘)):'{%frtyx.

CnepoBartenbHo, €€ rpauk CUMMETPUUEH OTHOCUTENb-
HO HOYANA KOOPAMHAT.

30




X —_——

i» sSinax BO3pacraer

oS ybbiBaer

Jinx He Cy-
9‘&[‘737 0 Boapacraer.mecwye‘r

_

3

B npomexyTtke (0, g} dyHkuus fgx sospacraer ot
0 po 6eckoHeunocTi. Ucnonb3ys TABNULY HEKOTOPbIX
3HA4YEHUN PYHKUUKU, CTPOUM rPachmK B 3TOM NPOMEXYTKE.




Ucnonb3ys ceBoncTeBo He-
YETHON PYHKUMU CTPOUM
rpacuk Y=tgx 8 npome-
xyTke (= %L, 1]

(3]




Oynkums  y=lgx nepuopuyeckas, ¢ NONOXUTENLHBLIM
NepUOAOM, pasHbim JT, Tak kak Lg(ax+sy)= (XX

= Cos (x+JX) ~
=255 Lgx.
YUNTbIBAS 3TO, MbI MOXEM NOCTPOUTL rpacdmk yHK-

uMn = tyx.
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[

Paccmatpusas dyrkumio y=lgx 8 wntepsane (-27,
3][) , yKGxXuTe, rge oHa obpawaertcs B Hynb, NONo-
KUTenbHa, oTpuuatensHa. Pewute B uHTepeane(-eo, o)
ypasHenue Lgx:0 w wepasenctea tgx>0, tgx<O. -
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Paccmartpusas dynkuymio y=lgxs uurepaone/—?]f;.?ff) \
yKaxure npomexyTtku eé so3pactanus. Cyuwecrsyior
MU NPOMEXYTKU YObIBOHUSA (DYHKUMM, TOYKM, B KOTOPbIX

byHKUMA npuHMMaET HaubOoNbWEEe MNUM HAUMEHbLuee

3Ha4eHun? =
Rodead




[
-,
-

I =
Pacnonoxure B nopsake BO3PACTAOHMA YUCNQ:

tg(-4), tg( 3), t?(DS), tg0, tg0,5, tgi tg3, tglo
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Hasoeute pewenus ypasHenuit ans npomexyTka

(-‘;—ﬂ; 321-[), t9x=f, Z‘gxz-f, t9x=2.




Ha3osute mMHOXecTBO pelseHwmir Hepoaencreo MNU CKUC-
T€Mbl HEPABEHCTB ANA NPOMEXYTKQ ( ,-2-)

a) Lgx>f; 6)lgx<f; B)lgx<-f; r)-flgx< 0g)0<ty.t<2, e )-f<lgxe]
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Ana nocrpoenus rpacuka yHKumuu y:dgx
NOCTYNKUM TakK Xe, KaK U NpU NOCTPOEHUU rpacm-
COoSX

Ka y:tgx . Tak kax cz‘gx=m, TO PyHKUUS
ctgx He onpepenena npu X=KTT. B npomexyTke

(0,7T) dyHkumus y6uiBaeT, kpome TOro, oHa He-
YETHaA u nepuoamnyeckan (C HaMMeHbWMM Nono-
XutenoHeim nepuopom I7 ).
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YKQXUTE 3HAYEHUs 2, NpU KOTOPbIX DYHKLUS y=clgx

obpawaercs B Hynb. B kakux npomexyTkax oHa no-
NOXMWTENbHA, B KAKUX OTpuuaTenbHa?
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Pocnon XUTE B nopsake ao3pocmmm qucno

Ctg(- ) ct?(z ),ctg{g) ct??, t? cf?




Ha3osute MHOXECTBO pelweHnwit ypaBHEHWS, HEPOBEH-
CTBO MNU CUCTEMbl_ HEPABEHCTB [ANA NPOMEXYTKA
(-7 27T) ; a)clox=-V3; 6) clgx=1;8) clgx>1; r)clgx<-V3;
n)-V3<ctgx<0; e) 0<ctgx<1. ™

42/

—_—




Koney

Asropu 0. Makapuiues u A. YecHoxoer

Yeprexu n odpopmnenne I'. Poxxoscxoro
Peaaxrop B. YepHuna

A-359-66

Cryaus «Quacdbunem», 1966 r.

Mockea, Llentp, Crapocancxun nep., a. Ne 7
Usernon 0-30




