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Veamaemvie cmapuexaaccHuKu!

9roT yueGHHE HPOJOJKAeT Kypc aarebpel 7-—9
KygaccoB. B TeueHHe caeAyOUIMX ABYX JeT BBl pa-
3osbeTe, o0oraTUTe W YrayoHTe CBOM MaTeMaTHYeCKHe
sHaand. 1, rnaBroe, HayuMTeCh HX IIPDHMEHATh.

Bac xpaeTr MHOTO HHTEpeCHBIX H PA3HOOOGDABHBIX
3agau. B 3agagax, HoMepa KOTOPBIX He HMEIOT CTelH-
aJBHBIX oﬁoauaqelmi‘[, BBl He JOJIXKHBI HCIOBITEIBATE
HHUKAKUX 3aTPYAHEeHMI.

Baatmom «O» OTMe4eHbl 3alaHUA, B KOTOPBIX ayThe
K OTBeTY CBA3AH C HEKOTOPEIMH TeXHHYCCKHME CJIQM-
HOCTAMH,

3anauud, HaX KOTOPEIMH BaM CKopee BCEro Ipuaer-
C% NOAYMATh uyTh Gosbie, 4eM HAZ APYTHMH, HMEOT
obozHAuYEHUE «@». [INaH pemieHEs TAKUX 3a4AN TO-
J1e3H0 O0CY/AINTE B KJacce ¢ YIUTeNIeM.

Howmepa caMbIX TPYZAHBIX 38[ay MMeIOT 0003Haye-
HHe «%»,

SHAYKOM « B » OTMedeHBl HECKOJABKO 3ajfad, KOTo-
phle §e3 KaJMbKYJIATOPA PelllaTh He CTOMT.

B koHIe yveOHHKa BRI Bcerja CMOMeTe HaMTH
HYJKHYIO IIDH pelileHrH 31389 GOopMyay.

Ecnm sanava He moJydaercs, ee pelleHHe WAM CO-
BeT BbI Haigere B pasfaenax «CoBersl» U «Pelllenus».
Peinius sajauy, cpaBHHTE CBOH OTBET C OTBETOM B yueH-
HHKe.

Kpome OCHOBHOr0O MaTepuasa, 3HaHHe KOTOPOTO
MOXHO CIUTATE 0043aTeNPHBIM, B yUeSHAKE OMEIeH



M [ONOJNHHUTEABHBIH MAaTepHasa, SHAKOMCTBO ¢ KOTO-
pbiM Oesycaoeno Gyner nonesno. Hayamo taxoro ma-
Tepuaia oboznagaeTca « ¥ o, 8 KoHew «As.

Kakapiiih nyexT yueOHMKA 3aBepilaerTcd KOHT-
POABHEIMU BONPOCAMH H 38JaHUAMH, 4 Ka)KIEad riaa-
Ba — JOMAITHUMU KOHTPOJbHLIMU paboramu. [na po-
MallTHell KOHTPONbHOU pabdoThl YKA3bIBAETCH IIPUMep-
HOE BDeMA, Ha KOTOpOe PACCUMTAHO e€ BLINOJTHEHHE.

Kaxpgas ua3 JoMalrHHEX KOHTPOJBHLIX pador pas-
Oura Ha 3 ypoBHs, KOTOPhle MOMKHO TPAKTOBATE KaK
YZOBJETBOPHTENBHEIM, XopomrHit W oTamyHui. Tak
9T0 Bhl CAMM CMOXKETE OLEHUTH CBOHM MaTeMaTHYeCKIe
JOCTHIXEHHA B 3TOM yyeOHOM rogy.

Henarw yenexos!

Asmop



FrMMABA

OYHKUUA N TPADUKIA

Bbl y)xe 3HAKOMBI ¢ MOHATHEM (QYHKIMHM U3 Kypca anredphbl.
Ogpako H B pPABAHYHBIX pasjiesax MaTeMaTHKH, M B PasHBIX
IOKONBHBEIX Y4eOHHKAX onpeAeseHde QYHKUMK JAeTCH IIO-pasHo-
My. MEl 6yneM MCIIoNs30BaTh OZHO M3 CAMBIX NMPOCTHIX ONpefeiie-
HUE 3T0ro BadkHEeHMero MaTeMaTHuYecKoro nonaTusa. C aTum onpe-
LeJeHueM, 8 TAKMXEe ¢ HEKOTOPHIMH CBA3AHHBIME C OOHATHEM
dbyEKnuN 0603HAYEHUAMY M MATEeMATUYECKHUMY TEPMUHAMM BbI
IMO3HAKOMHTECh B NIePBOM NYHKTE IJaBbl. Bo BTOpOM IIYHKTEe Bbl
BCTPETUTECH C HEKOTOPBIME YKe 3HAKOMBIMHM BaM (PYHKHUHAMM U
rpadHKaMu, B TPETHEEM pPeyb NOHJeT 0 BAXKHBIX CBOMCTBAX DVHK-
nui, 9acTO IPHMEHAeMBIX DU pelleHWW YpaBHEHHH H Hepa-
BEHCTB, 4 B 9eTBEePTOM ~— 00 OCHOBHEIX IIpeofpa3zoBaHHAX rpadu-
KOB.

1. IToraTue dyaxiunn

B oxpy:RamwieM HAC MHpPe MHOTHMe BeIUYVHEI B3aHMOCEA3A-
HBI, HANPUMEP, KOJAMYeCTBO OYKB Ha CTPAHMIE 3TOr0 yueGHHKA
3aBHCHT OT HOMEpA CTPAHHIbI, BpeMs pasMopo3kH B CBY-meun
SaBUCHUT, B OCHOBHOM, OT MACChl HPOAYKTA, 4 IUIOLUIAAE KBAIPATA —
OT NJIMHBI €T0 CTOPOHBL. BO BCeX STHX CAYUAAX KaKAOMY donyc-
mumomy (BOSMOYKHOMY) 3HAYEHHIO BTOPOM M3 BeJHWYIHUH COOTBET-
CTBYeT OZHO 3HaYeHMe nepsoii. [IoHaTHO, 94TO B NePBOM NpUMepe
34 HOMEP CTPAHMIAB! YIeOHUKA MOMHO B3ATh J1I060e HATYPAJBHOE
yucao, He Sonsiuee 288, BO BTOPOM MpUMepe Macca NPOAYKTA Or-
paauveHa pabouuM 00beMOM Mevl, a AJINHA CTOPOHBI KB&IPATa N3
TPETBETO IPUMepa, KOHEUHO, TIOJOYKHTEIbHA.
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MEI npHBeNH 34eCh MPOCTEIE NMPHMEPhI 3aBHCHMOCTEH Me)Kay
aByMA senuunHamu. Ograxo ofpIYHO Bee clnoxkEee. Tak, HanpuaMep,
BPEMA Pa3sMOPO3SKH 3ABHCHT HE TCABLKO OT MAaCChl IPOAYKTA, HO B OT
ero (bOpPMEI H 0T MOUHOCTH MHUKPOBOJIHOBOIO U3NyUeHU.

B maTemaTHKe 00BIYHO OTBIEeKAIOTCA (abeTparupyored) ot -
3UYeCKOM NPHPOAB! BENHYMH H PACCMATPHBAIT 38BACHMOCTH
MeM Y 9HCIOBbIMH MepeMeHHBIMU.

ITepemernnyio y Hasvieaom Qynryuel nepemMennoil x, ecau
Kaxndomy donycmumomy 3HAUEHUID X coomaeemcmeayem eur-
CcMEeHHOe 3HANeHUEe Y.

ITepemennyio x HA3bLEAIOM AP2Y MEHLMOM QYHKUUL Y.

IIpaBUIO, ITO KOTOPOMY AJA KAMIAOTO AONMYCTEMOr0 3Ha4eHHUA
X HaXOOAT COOTBETCTBYIOIee eMy 3HAYeHHe QYHKIHU, 00o3RaUA-
10T Kaxoii-1ubo GyxBoil. Tak, HanpuMep, 4TO0B! YKA3aTh, YTO 3HA-
TeHHUA ¥ TOAYYAIOT U3 3HAYEHHH X N0 npaBuy f, MULMIyT:

y=1x)

Muoxcecmeo FONYcmMuMbLx 3HAYEHUL apeyMenma Ha3vli6ad-
lom obracmovro onpedenenus pynxyuu u obozqauarom D(f)
uau D(y).

MHuoocecmeao, Komopoe cocmasaaon 8ce 3HAYCHUR PYynK-
yuu, Hasvieaiom obracmovio anaveHul GyRKYyuu u 0603HaYa-
iom E(f) uru E(y).

IIpumep 1. Haiit o6nacTes onpeaeneHud hyHrnuy y = 4

x
H BBIYHCJINATH 3HAYCHHUA QYHKIWUN NPH X PABHOM: 2, g ,» —6.
Pemenune. Ha aprymert x popmyna y = % HAKJAABIBAET

eIUHCTBEHHOE orpaHuYeHue: x * 0, nosroMy ofracTeio onpepene-
HUS AAaHHOH (QYHKUMH sBagercA o0beguHEHMEe ABYX UYHCJIOBBIX
npoMeXyTKOB (HHTepBanoB): D(y) = (—o0; 0) U (0; +oo),

SraueHye QYHKOVHA, KOTOPOE COOTBETCTRYET, HaNpuMep, x = 2
ofozHaualoT Y(2):

y(2)=%=2,y(§)=4:§ =44 .18 -6 =2 =_§.
OrBem D(y) =(-0; 0) U (0; +o0); y(2) = 2, y(g)= 1,

y(-6)=-%.



IIpuMegsanue 1. B aroM npuMepe NpaBuno, 1Mo KOTOPOMY N0
3HAYEHWIO APTYMeHTa HAXOAAT 3HauYeHHe GyMKnun, 6bl10 NpeacTaBieHo

BhIDAYKEHHEM g . Takoit ciocof 3agaHns HYHKUWM HA3BIBAIOT A LMU-

YeCKUM. OTHM cnocobom 3agaHo OGoabIIMHCTBO GYHKIHI, KOTOpble
BCTPETATCSA BAM HA CTPAHHIIAX 3TOro yyeOHHKA.

MHo)XeCcTBO 3HAYEHNE APIYMeHTA, IPH KOTOPLIX HMeeT CMBICI BhIpa-
KeHue, 3afanlnee GYHKUNIO, HASKIBAIOT €CMecmsenol obaacmeio on-
pedenernus dynxkuun. [Ipyraa curyamua ¢ o61aCTH0 ONpefefeHls BO3-
HHK&eT, eclH, HANpUMep, 6YKBaMH x H i 00603HAYUTH AJHHE CTODOH B

CAHTHMETPAX UPAMOYroNbHIKA, HMEIIero [II0Laas 4 em2, Torza B cu-

Ay MOJORUTEAbHOCTH AJIMH 00iacTh onpeseneHusa QYHKLUH ¥ = % npen-

cTrasuT coboil uucnoroii mHTEpBAaXN (0; +00).

IIpumeuanue 2, 3uax «Us, koropuii Mpi mcnoas3oranu Ans
00zedunerua NIPoOMeRYTKOR, B MaTeMaTHKE 06befuaaeT M00ble MHOMe-
crea, Hanpumep: {1; 2; 3} U (8; 4) = (1; 2; 3; 4).

IlepeBepuyB 3HaK oO0BeAMHEHHS, MBI NONY4YHM MareMaTHdeckuii
CHMBOJ AJ18 nepeceieHus Muoxkects: {1; 2; 3} N {3; 4} = {8}. Ecau nosep-
HyTh 3HaK obmeguHenna «Us ma 90° To momyumm 3HAK, KOTODLIH
NOoKAa3kIBAET, YTO BCE MMEeMEHTHI OIHOINO H3 MHOMECTB ABJIAKTCH 3JIEMEeH-
Tamu apyroro, Hanpumep: {1; 2; 3} < {1; 2; 3; 4}. Kax roeopar 8 Takux
CAYYanAX, MepBOe MHOMKECTBO ABJIACTCA NOFMHONCECME0M BTOPOTO, HIIH
BTOpOE MHOMKeCTBO 8KA0YACM B ceﬁs IepBoOe.

Mpumep 2. @yuxuua y = f(x) sagaHa zpagurecku (puc.
1). Ha#iru: a) D(f); 6) f(=1); B) 3HaUeHNA apryMesTa, Ipy KOTO-
pPBIX 3HAYeHHe QYEKIUK paBHO 2; ') Hynu GyHKIUH, 1) HAaHOO0 -
nIee ¥ HAUMeHbIee 3Ha9eRNUA QyHKIIAA.

Pemenue. a)Obnacte onpenencHuda sToil QyHKIAKM — UHC-
noBoK IpoMedkyToK [—3; 6]; 6) f(—1) = ~0,7; B) f(x) = 2 mpu x = ~2,9,
x=0,4 1 x=1,7; r) Hya4 QyHKLHNH, T. €, BHAYEHHUA X, IPU KOTOPBIX
f(x)=0; x =-2,8, x=-0,4 u x = 2,7; 1) naubosemee sHAYCHHUE
thyukuau: max f(x) = f(1) = 4,5, nauMeHbIllee 3HEAYEHHE QYHKLIUH!
min f(x) = f{6) = -3.

IIpumep 3. Ha pucysxe 2 usobpakeH rpadur PyHKIHH
x = f(y), apryMeHTOM KOTODPOM ABNAETCS NepeMenHasn y. Asaser-
CH JIK 9TO MHOMKECTBO TOYeK KOOPAMHATHON MJIOCKOCTH rpaQuKoM
dyrruIUn y?

Pemesnune. Yrobbl HEKOTODOE MHOMKECTBO TOYEK KOOpAU-
BATHOH HJIOCKOCTH MPeACTABAANO c000li rpachmk GyHKINE Y, Bee

10
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Puc. 1 Puc. 2

9TH TOUKH AOJIYKHBEI MMETh DasHble abCHHCCH — A00aq npaimai,
nepneHOuUKYnAAPHAR OCU AOCUUCC, UAU UMeem eTUHCMEEHHY
MOYKY, UAU He umeem HU 00Moil obwielt mouKku ¢ 2paguiom
¢pynryun y. Ha pucyEKe MBI BHYM, UTO, HALIpHMED, OCh OPAHHAT
(npamas x = 0) nepecexaeT JaHHYIO KPHBYIO B ABYX TOYKaX, 3Ha-
YUT, 3TA KPUBAA He ABAsAETCH rpaduKoM GYHKIHH ¥/,

Vnpancnenusn

1. IIpueeauTe CBOM IPUMeDhI 3aBUCHMOCTel MEKAY IBYMSA Be-
THYHHAMHE, B B KOXKAOM CJydae VKAXKHTE MHOMECTBO AONMYCTH-
MBIX 3HAUYEHH BTOpPOH U3 HHX.

2. flpngerca nu y byHKIUel x, eciau Yy — 3TO HAOCIIALL NPAMO-
VroJIBHHUKE, 4 X ero: a) cTopoHa; 6) Auaronalisb; B) NepuMeTp; I} oT-
HOIeHMe A1HuE ctopor? OGsACHUTE CBOI OTBET.

3. Asnaercsa nu y GyHRIUER X, €CJIH Y — DTO YHCJIO AECATHIX B
aecsiTuyHol sanucn x? fAsaserca nu x dyRKnueit y?

4°. Asnsercs an Y GyHKIHeH X, eCIH § — 3TO ABY3HAYHOE
qHCIO0, & X — cyMMa ero uudp? Aenaerca nu x pyaxnuest y?

5°. B krure 300 crpanun,. ITeTs KamxAbIi JeHL IPOUYMTHIBAET
no 50 crpaHun 3Toii KAMrH. O003HAYMB OYKBOH Y KOJIHYECTBO
HenpouutTaHHBX Ilereif crpanun, a 6YKBOH ¥ — YUCIO KHel, Kor-
Aa Ilers yHTaeT BaHHYIO KHUTY: 8) 3a1aliTe aHAJINTHYECKH DYHK-
nuio y; 6) YRaMKUTe ee eCTECTBeHHYIO ¥ pealbHyIo o0aacTH onpe-
neJeEnd.

11



6. Haua dyeruua: 1) f(x) = 2x + 3; 2) fix) = ~4x + 5;
3) flx) = x2 + 3x + 4; 4) f(x) = x% + Tx — 4.
Haitgure: a) f(3); 6) sHauenue x, npu KoTopom f(x) =

7%, IIpasuno f, sagaomee GyHKIUIO ¥ = f{(x), 3aKa04aeTcH B
TOM, YUTO AJIS1 ZBYSHAYHOI'C YMCAA HAXOZAT cyMMY ero uudp. Haii-
mure: a) D(f); 6) f(17), £(35), f(59); B) mpy KakHX BHAYEHMAX X
dyuxkuua f(x) nprEHMaeT sHaYeHUe, pasHoe 3; r) HaunbonbnIee U
HauMeHblIee 3HAYCHUN QYEKIMH; 4)* KaKoe 3HaueHHe QYHKIHUH
COOTBETCTBYET HAHOOABIIeMY KONMYECTBY 3HAUYCHHUI apryMeHTa.

8. o xamxaomy us rpapuxos GYHKIHE, H3oOpaKeHHBIX HA
pucynkax 3—8, Haiinure: a) D(f); 6) f(—2); B) npu KaxomM 3Hade-
HUY apTyMeHTa 3HaueHue HYHKOHUY PABHO 3; I') HYAU QPYHKIUH;
X) HamGoablnee Y HaHMeHbIIee 3HAYEHHA QYHKIIAH,

9.. ITopymaiiTe U onpegenuTe, CYIIECTBYWOT AM TaKHe 3HAUe-
HHUA apryMeHTa, IPH KOTOPBIX PYHKIOUM, 3afaHHble rpaduKaMu:
1) #a pucyHrax 3 1 5; 2) Ha pucyHKax 5 U 8 — DpHHEAMAIOT OAHHK
B Te 'Ke aHaueHua. Haligure ux.

10. Haitaure 06.;1aCTEh oNpegeneHAsa QYHKIUH y:

= I (G 1 "
= R

- 1 ; N
z)y_x2—3x+2' %) y_x-IxI’
g X $oo 1
>y xi-5x2+4 6"y x+|x

11. Hattgure 00nacTes oupegeeHHd QyHKIHH |

Da)y=dJx~2+Jx+2; Ny=Jx+2)(x-2);

) y=dx—-2 +Jxt2; Oy=_dzt2

)y ‘Jx ‘Jx 11) y m_a
+2,

B Y= ,_2

2)a)y=Jx+5°Jx +3; r)y=AJx+5)(38~-x);
6)y=AJx+5+Jx+3; P y= S

Nx+3 -2
- Jx+5,
R
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12°. U3 KBajpara co cTopoHoit 10 cM BRIpe3aHk! KBAAPATHKH
€O CTOPOHOH X CM, M M3 NOJYICHHOH QUTYDA! CALIAHA OTKPLITAA

xopobxa (puc, 9). Beipasure ofnem V (cm®) ar0ii KOpPOGKA uepes x.
Yraxure o6aacTh onpegeneHua Gyaruun y = Vix).

13°.8 OPAMOYTONBHEIA TPEYTOSBHAK C KaTeTaMd 3 ¢M U 4 cM
BIMACAH OpAMOYTONLHUK (puc. 10). O6osrauus GykBoi x (c™) aan-
HY €ro CTOPOHEI, NAPAIENLHON MeHbIIeMY KaTeTy, BHpPasHTe ne-
puneTp P (cM) NIpAMOYTONLHHKA., ¥ KAXKHTe 00aCTs OnpeeNneHus
u obnacTe 3EaveHME dyuxknun y = P(x).

14°. @ynxnua y = f(x) onpenenena sa npomexyrxe: 1) [0; 1];
2) [-1; 0); 3) [—1; 2]; 4) [1; 2]. Hatxure obnacTs onpeneserus
caeayomux GyHKuui:

a) y = f(-x) r) y = f(x?); e)* y = flx ~ |x]);
6) y = f(2); Wy =fatles w0y =),
B)y=flx—-1)

15®. B maremaruxe sa HEKOTOPBIMM YHCIOBBIMH MHOMKECTBA-
MH 3aKpeUJIeHB! CcTAaHAaprHEle ofos3HAYeHHA: N — MHOMECTBO
HATYPAJbHBIX UMCe), £ — MHOXKECTBO HeJbIX 4Hces, @ — MHO-
JEeCTBO PADHMOHANBHEIX uucesa, B — MHOMXeCTBO HeHCTBHTEJb-
HBIX yuceN, B, - MHOXKECTBO HEOTPHIATENLHKIX AeHCTBHTENL-
HBIX YHCEN,

BeTaspTe BMECTO MHOTOTOUMA ONUE H3 3HAKOB «N», ¢Us, «C»

TaK, 9TO0L! NOJYYNIIOCE BePHOE YTBEeDKIeHNe;
a)N...Q;6)N...R;8)N..Z=N;")R...Z= N,
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Eoumponbuue sonpocsl u aadanusn

1. B kakmx cayuasx ofHA TNepeMeHHAA ABIAfAercH QyHKIHeR
Apyroi? x
2. Yro Takoe ecTrecTBeHHAA 00JaCTh onpeneneHRA GyERNEM?

3. Ilpymenure mpuMep (YHKOHM, EYJAb KOTOpo# Goablne, ueM
f(0).

4. Hatizare D(y)  y(3), eciu y = ;{‘_Ei .

2. Illpamas, runepfoaa, napadosa ¥ OKPYRHOCTH

C nuAnAMY, HASBAHKA KOTOPHIX NPUBEACHE! B 3AITABMH 3TOrO
OyHKTA, BbI HE Pa3 BCTpeyaaMch. B HamreM Kypce MM TaKXe OTBO-
AETCA BAXXEas pojb. Cleayiomue TPH PACYHKA HATIOMHAT BAM O
nuHelHOH GyHKIAY,

IIpamas Ha pucynke 11 npefcraBaseT coGoil rpadur aunei-
Ho#t pyHKIEM y = kx + lnopu k > 0, [ > 0, na pucynke 12 — npu
k< 0,1> 0, a nnHeitHag QYHKIMA, rpaduK KOTOPoil Bl BAJHUTE
Ha pucyHke 13, 3agaerca cdopmynaoit y = I, B Koropo#i, Boobmie,
xak 6nl HeT aprymeHETa. Ha camom zsene ee yrioBod koadgdunuesT
k paser ryn0; y = 0+ x + [, Taxasa QyEKIHA OpH BCEX 3HAUCHUAX
aprymeHTa NPMHMMAEET OAHO U TO )Ke 3HAYEeHMe, JOITOMY ee Ha3hl-
BAIOT KOHCMarHmot (LI NOCMOARKOE).

IIpamep 1. Banares dyHKOU, rpadux KoTOpo# mapae-
leH UpAMOi y = 2x + 3 ¥ DpoOXoAUT Yepes TouKy (—5; 2).

Pemenue. Hckomoe ypapHeERMe MMeeT BHA ¥y = kx + [
Yenoevie KosdpPuyuernmo. NAPAAREAbHLLY NPAMBLX PAGHDL, T. €.




k = 2. OcraeTca Ha¥iTy HaYATLEYIO opauEaTy I. IlocKoaBKY KOOD-
AAHATE! RAHHOM TOYKM HOMMKHBI YAOBJETBOPATH MCKOMOMY ypaB-
HEHHIO, HONYYNM:

2=2+(-5)+1,1=2+10=12.

OxoRuaTesbHO HMeeM: i = 2x + 12,

Orser y=2x+12.

Viipumep 2. Bagars iuHeRHYI0 GyHKIMIO, rpadHK KOTO-
poit MPOXOAUT Uepe3 TOUKH (Xy; ¥1) B (X35 ¥3).

Pemenne. Jlobas nrHeliHan QYyEKOUA 3a78eTCH ypaBHe-
HueM y = kx + l. IlogcTanOBKa B 3TO ypaBHEHHKE KOOPAMHAT HEp-
BOH TOYKH MPHBCAHUT K YpaBEeBRIO obIerc BuAa NpAMEIX, NPOXO-

ey | Y=kx+1,
RANUX qg_pea TOURY (X1; ¥1): { 35y bty

I na onpepeneHENs k NOACTABUM B 3TC YPABHEHUE KOOPAHAHATHI

BTOPOM M3 AAHHEIX TO9EK: Yo — Y1 = k(xp — x1),

Yy~ y1=k(x—xp).

Hmeem: y-y; = 2 i‘ {x — x1). T'pynnupys UrpeK# K HKCH B
|

Xz

PA3HBIX YACTAX YPABHEHUSA, NOJYIHM:

y—y1 x—xl
Ua—¥Y1 X%

Tax m 3a0MCHIBAIOT OOEIYHO ypaBHEeHME MPAMOMR, NPOXoAsaIIei
Yepes gBe AaHEBIE TOYKH, '

INIpunmMeqaHyue Munpramay k paBeHCTRY ABYX Apobeil, 3HAMEHR-
TeH KOTOPHIX AOJKHB OTJIRYAThHCH OT HYJIA. OJHAKO HHKTO He 3anpelna-
er ABYM JAHHBLIM TOYKAM WMEeTh, HANPUMED, PABHbIe ODAHHATHL ¥s = Ji.
B sroM cayyae rpadbmr JuneiiHOR (DYHKIMM OKARKLIBAETCHA NAPRJUIENTEH
ocu acouce ¥ cllefiyeT cpasy HANMMCATE HCKOMOe YDaBHEHHe: I = .

Ecnn y ZaHHEKX TOYEK COBNAAYT abCIUCCHL: Xy = Xy, TO YDPABHEHME CO-
OTBETCTBYIONIIeH NpaAMoit x = x; He Oyser aazasars GyEKIHIO ¥ (OKHOMY
3HAYEHHIO X B 3TOM CiIy4ae COOTBETCTBYET 6osee ofHOro 3HAERHUA ¥). L\

Ha pucynxe 14, a u 6 usobpaxeHs rpaduru GyHKIHY = %

npu k& > 0 u npu k < 0 — runepbonsl, KaXKAAA U3 KOTOPEIX COCTO-
HT ¥3 Napsl CHMMETPHMYHLIX OTHOCHTENBHO HAYANA KOOPAHHAT
BeTBeH,
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Puc. 14

DyaKOMA Yy = g onpefiesleHA HA MHOXKECTBe BCeX Je#icTaR-

TebBERIX uHces, Kpome 0, T. e. HA OOBEAVHEHHU NPOMEKYTKOB!
(=203 0) U (0; +o0).
&omemommomamauo&nmmqemﬁdwmy.

T'unepbona y = ; MMeeT Be OCH CAMMETDHM: IPAMEIe ¥ = X K

y=-xo

O6paTeM BHNMaHWe HA Ba)kHOe cBOMCTBO rumepbosl y = 2’

IIpu pBuMsxeERY 0O rpaPHKy OT OCH OPAMEAT DACCTOSAHHUE OT TOYEK
rpaduka o ocH abeuuce yMeHbImMaercd, ¥ rpadur Kaxk OBl caHUBA-
erca ¢ ockio abcumce. [OBOPAT, 9TO Yy CMpeMumca k¥ Hyrw, Kozda
X cmpexumnca k GecKoneunOCTMU.

Ananormuso, Korga x cTpeMuTes K 0, iy cTpeMuTca K Seckoney-
HoCmu MY K MuHYyc OeckorneyHocmu (B 38BMCHMOCTH OT TOIO, C
Kaxo# CTOPOHB! TOYKA NPUOMKKASTCHA K OCH OPAMHAT).

Ocp abcumcc ¥ OCh OPAHMHAT HA3LIBAIOT COOTBETCTBEHHO TO-
PH3OHTANLEOW K BEPTHKAJBHOH acumnmomamu rpadura

PymExmER ¥ = .

Ha pucyaxe. 15 uaoﬁpamena napabo-
na — rpaduK elle OAHOH XODOLIC BAM M3-
BecTHOH QYEKUHE Yy = x°. Bersu ee EHa-
NPaBJIeHH BBEPX, & BEPIIUHA PACIIONIOKEHA

B HAYAJE KOOpAHEAT. PYHKOMA y = x% on-

peZileneHEa HA MHOMKECTBE BCeX JHAeHCTBH-
TeXRHLIX YHCed, a o6JacThI0 ee 3HAveHWH
ABNAETCH MHOXKECTBO HEOTPUIaTeNbHEIX
gycea. :




Fy

o

Puc. 16 Pue. 17 Puc. 18

IIpamyo, ranepbony v napabony MOXKHO PACCMATPHBATE, KaK

HEeKOTOPhIE r'eOMEeTPHYECKHE Mec'ral TOYeK IJNCCKOCTH.,

IHpaman — zeomempureckoe mecmo moyex, paauoyé‘meu
Hbtx om 08yx anHbix moiek (puc, 16).

Tunepbona — zeomempuueckoe Mecmo moxewx, Paanocnd
paccmosnull om raxcdoii u3 xomopwvix 8o dsyx 6anuwx mouex
pasna dannomy wucay (puc. 17),

ITapabonra — zeomempuueckoe mecmo moier, pasHoyoa-
REeHHbLX om PaHKoll moyku u dannoll npamoit (puc. 18).

Bo Bcex Tpex OMHCAHRMAX reOMEeTPDHYECKHMX MeCT MCIONb3YeTCH
noHATHe paccroasHudA. IlonesHO yMeTh BHIPAXKATH PACCTOHHEE
MeXAY ABYMS TOUKAMY KOOPZHUHATHON IMIOCKOCTH 9eped Koopaa-
HATHI 3THX TOYEK,

Ilpunenas reopemy IIndarops K NpAMOYroJbHOMY TPEYT0/Ib-
oKy ABC (puc. 19), monyunm:

AB = JAC2+ BC2? = ,f(%5~ %)%+ (Y — ¥,)°.

IIpumep 3. 3anucars ypaBHeHUE OKPYKHOCTH ¢ LEHTPOM B
Touxre K(3;: 4), kacaometica ocu abcoucc,

Pemernne. HWso0pasuM JavHYI0 OKPYXHOCTH (pnc 20)
Paguyc orpyKHOCTH paBeH 4, 3HAYUT, PACCTOAHNE OT IPOUIBOIb-
Ho# ee Toukm M(x; y) no Touxku K(8; 4) — HeHTpa OKPYXKEOCTH

paBuo 4: J(x - 8)2 + (y — 4)2 = 4 wm nocae ocaobomdeHus om
xopus: (x — 82 + (y - 4)% = 16.
Oreer: (x-3)°%+(y-4)°=16.

Npumeuanwve, 'Oxpy:!caoc'rs He sipafAeTcH rpaduxoM dyHKIEA,
IIOCKOJIBKY He BhINONHAeTcA TpeboBaniie OQHOZHEYHOCTH BRIDAKEHHA Y He-

1 Peomempunecxum mecmom monex HAIMBAIT MHONKECTBO TOYEK
IIIOCKOCTH, ANA KaKAOH H3 KOTOPRIX BRITIO/IHASTCH HEKOTOPOE YCIOBHE.
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pes X, HAUPHMED, npAMasg X = 0 mepecekaeT ZaBHYIO OKPYHOCTL B JBYX
TOUKEX, OPAMHATH KOTOPEIX — KOPHH ypasHennd (0 — 3)2 +(y - 4}2 = 16.

Ynpaxacrnenusn

16. 1) ITocrpoiire rpaduk GyEKOUN ¥ = -gx + 3. Ha#tpure 1o
rpadHKy: ;

a) KOODAMHATHI TOYEK IepeceueHEus 3Toro rpaduka ¢ ocAME
KOOP/JHHAT;

6) saauerHe GyEKIMUA PR x = —3,5; 10,5;

B) 3HAYEHHNE APTYMEHTA, KOTOPOMY cootBercTeryery = 1; 12,

. Ecrys nu Ha rpaduKe TOYKH, 06 KOOPAHMHATHI KOTOPRIX —
nenxle yucna? Ecjau €cTh, TO CKOJBKO TAKHX TOYEK?
2) HocTpoiite rpaduk QyEKUAR Yy = g
hury:

a) KOOPAHHATHEI TOYEK IepecedeHusA dTOoro rpapmka ¢ CCAMM
KOOpPAUHAT;

6) sHaverHe PyHKIUHU IpH X = ~4; —6; 2; 8;

B) 3HaUeHVe apryMeHTa, KOTOPOMY COOTBeTCTBYeT ¥ = 13 2; 5.

x — 1, Haligure no rpa-

@
Ects M Ha rpaduKe TOUKH, 00€ KOOPAMHATH KOTOPHIX ~—
RaTypaabHble uncaa? Ecru ecTs, TO CKOJBKO TAKHX TOYEK?

17°. Haiiaare k u [, ecru A3BeCTHO, 9TO upamaay =kx +1I:

1) napannensra npamMoit y = 0,3x ¥ TPOXOTUT Uepe3 TOUKY:
a) A(0; 7); 6) B(0; 8); ) C(2; 5); v) D(-5; 6);

2) napannensHa npamoit y = 0,75x + 11 ¥ npOXOAUT uepes
rogky: 8) K(8; 1); 6) M(4; 9);

3) mapasensHa NIPAMOH y = —%x — 6 ¥ TPOXOAMUT uepe3 TOIKY:
a) P(7; 4); 6) E(3; 0).
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18°. Kaxoso ONpMMepHOe paclojioxkeHue rpadvxa dyHRDUK
y=kx+1, ecam;

1E>0,1>0; 4)k<0,1<0; Nk=0,1>0;

k<0, 1>0; 5k>0,1=0 8)k=0,1<0;

HE>0,1<0; 8)k<0,l=0; NE=0,1=0?

19°. Onumare npuMepHOe pacuojoKeHue NpaAMol y = kx + 1
H OIlpeAennTe 3HAKHM &k m [, ecaw rpaduk pacuosoxen: a) B 1, II u
L 6)eLIIulIV;e)e ], Il m IV; r) Bo II, III IV KoopanuATHEIX
JeTBEePTAX.

20°®. Mosxer su rpaduk tuselHo# dyaknad ¥ = kx + [ pacuo-
JaraThCA TONBKO:

1) B I 1 1] KOOpPAHHATERIX YeTBEPTAX;

2) 8o II u IV xoopAHHATHLIX YeTBEPTAX;

3) B III » IV KOOpPARHATHEIX YE€TBEPTAX;

4) 81 m 11 koOpAHHATHRIX 9ETBEPTAX;

5)B 1 u IV XoOpAMBATHLIX YETBEPTAX;

6) Bo II u III XoOpAHHATHBIX YETBEPTAX T

210. 3azpaiite aAHANHTHYECKH JHHeHHYI0 QYHKHHUIO, rpaduk
KOTOPO¥ OPOXOAMUT Uepes TOIKH:

1) A(-1; 2) m B(1; —-1); 3)' A(~5; 13,5) u B(17; 13,5).

2) A(-3; -5) m B(2; 4); :

220, 1)Hemo:mmnocrpoemama¢m¢ymmny=%x+9,

onpeaenHTe: _
a) KOOpDAHHATH TOYEK ero NepeceveHns ¢ OCAMHE KOOPAHHAT;
6) npunagneKaT Jiu rpaguxy Touxu A(100; 84) B(-0,05; -7,9),
C(-—30 30,5).

EGT!: au Ha rpadmke TouKa, aGcoucca nompoﬁ paBHa ee op-
aanare? .
2) He »pmosnas noc'rpoeﬂnﬂ rpaduka QyHRIUK ¥ = -g x -8,

onpefeATe:
&) KOOPAMHATEL TOYEK €ro NepecedeHns ¢ OCAMH xoop.unnar,
6) nprBasnekar Jm rpadury Touku A(50; 12), B(-0,05; -7,98),
C(52; 28).
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® Eors su na rpaduke TOUKa, abciucca K OPAUHATA KOTOPOH —
TIIPOTHBONOJIOKHEIEe YHCTa?

23°. 1) Ilpsamasa y = 3x + | npoxoxuT wepea Touxy A(17; 30).
Haiigure ! g oupefennTe, MPOXOLUT JH 9TA NPAMAR Yepes TOUKY
B(25; 54). _

2) Ilpamas y = —2,5x + | npoxoguT yepes Touxky M(—20; 66).
Haiigure ! u onpegeanTe, MPOXOAMT JH T4 IPAMAHA UepPe3 TOUKY
C(20; 36).

24°, Banonnsas Ta6AMUB 3HAYEHHH OGPATHO MPOIOPIXOHATL-
HBIX IIePEMeHHBLIX, YY€HHK AONYCTHJ B HMXKHHX CTPOKax MO 0J-
goli ommbxe. UcnparwTe BX.

4 7,5 50 0,5 0,25 0,125

1,55 0,8 0,12 16 35 70

25.. SapaiiTe GopMyN0HE 3aBUCEMOCTE MEKAY liePeMeHHEBIMU 2
u x. ABaAtoTes MK TepeMeHHRe 2 B X: 4) DPOLOPIUOHATBHLIMM;
6) 0GpaTHO TPONOPIAOHAIBHBIME, ECIH!

1) nepemerssBIe X ¥ Y 06PATHO IPONOPHUOHANBHEI, 4 IePEMeH-

HBI@ Y ¥ Z IPONOPIHOEANBHEEI, NpHYeM Y = g uz=0,5by;
2) mepeMeHHBIE X ¥ § TPONOPOUOHAIBHBI, & IEPEeMEeHHbIE J U 2

o6paTHO NPONOPIHOHANBHEL, IpUUeM i = 2. Bx u z = g ?

26. Hattgure uucao k, eciiy A3BeCTHO, 9TO rpadux QyHKOAR
y= E OPOXOAUT HUepes TOUKY:

1) M(10; 0,4); 2) E(-1,2; 15).

27°, T'pathux GyRrROMM y = g TMpOXOANT Yepea TouKy A(16; 2,5).
IIpoxoxur su oH yepes Touky: 1) P(—8; —5); 2) M(12,5; 3,2)?

28%. Touka C(a; b) npraagnexur rpadhury byuxkoun: 1) y = kx;
2y = g ITpunaznexur qu 3ToMy rpadeky Toura: a) A(—a; —b);
6) B(za; lb); 8) C(0,1a; 10b); r) M(3a; 3b); x) P(b; a)?
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29. TToctpoiiTe B 0fHOH cHcTeMe KOOPAUHAT rpaduky QyHKIIHIT:
1)y=xny=£; 4)y=0,5x+lny=x2;

2)y=-2xny=";%; By=:my=x%

3)y=2xw2ny=g; 6)y=%ny=x2.
YraxUTe KOOPAHHATE TOYEK IepecedeHn A TPAdIKOB,

30. HmeeT 14 acUMNTOTH rpaduK HYyHKIMH:
-y . %
)y ek 2)y x—ﬁ?

31°. Cxomxo o6mEX TOYEK MOryT HMeTh rpaduku: 1) nuHed-

HO¥ QYHKUMH ¥ QYEKUUHNA i = 2; 2) napa6onm y = x2 u runepbo-

I Yy = E? OTBeTHl NOATBEPAUTE CXeMATHICCKMMHU PHCYHKAMH.

32%. Moryr ¥ GbITh PABHEIMM CYMMBI KOODAHHAT TOYEK IIe-

peceveHrs NPAMOM ¢ BETBHIO rUnepbosst y = é, paCONOIREeHREON

B I yersepru? Kaxoii yriosoit xoaddUIMeHET AOIKHEA EMETh Ta-
Kada npaman’?

33°. Yem ornuuatores QYEKOHU y =kx B y = "—: opu k=07

34*, Ha pucynxe 21 u3ofpaskeHO HECKONBKO CAy4aeB B3aNM-

HOTO DACIIOJIOMEEHS HA KOOPAUEATHOH npamolt Tovek A(x), B(x?)

M C( % ) ITpu 37T0M ZONYIUIEHO HECKOJIBKO OIIHO0K.

22

A® B ) Aw  ql) Bed

uf

]

a) 0) .
BY) ax cl)  BehH i) 4}&)4
é) * ’ 2) - x
o) Aw e ) BeH 4w
- 9) * e) *
Prc. 21



B caygasx, KOria yKasaHHOE B3aUMHOE DACHOJIOMEHEEe TOUeK
A, B u C BO3MOXHO, YKAXKHTE, e IPUMEePHO PACION0MXEEB] TOY-
gz O(0) u E(1). '

35°, 3anaiiTe aHANNTEYECKH QYHKIMIO, rpadHK KOTOpOit
npeACTaBAAeT co00# MHOXKECTBO TOYEK KOOPAMHATHOM NJIOCKOC-
TH, PABHOYAJIEEHLIX OT TOYEK:

1) A(-1; 2) m B(1; -2); 3) A(13,5; -2) u B(13,5; 5).

2) A(-3; -5) u B(1; 3);

36°. Bagaitre aHanuTHIecKH dyrRuMIo, rpadux KoTopoit

npeacTaBiseT cofoii MHOXKeCTBO TOUeK KOODAHEATHOMN IIocKoC-
TH, PABHOYZAJEHHBIX OT NpAMOi ¥ = —1 u ot Touxku K(0; 1).

37°. Bammmure ypaBHEeHHEe OKPYXHOCTH C LEHTPOM B TOUKE
K(2; —3), xacalomeiics: '
1) ocu afenmcce; 2) ocu OpAMHAT.

38®. Banunmre ypasHeHNe OKDPYKHOCTH C PaJAUyCcOM, PABHEIM
5, DEETP KOTOPO pACIHOIOMXKeH:

1) B Touke K(4; 4); 3) Ba npamol i = —x.

2) 5a npaMoi y = x;

Konmponvnuvie éonpocvi u sadanusn
1. Bce am ypapHeHHMA NPAMBIX, IPOXOAAIONX dYepe3d TOYUKY
A(2; 1), MOXHO 3aNECATEH B BH/E
y—1=k(x~-2)?
2. Ha#izuTe KOODAMHATEI TOUYEK IepecedeHus IPAMOA
y=12x - 11 » napaGoas y = x°.

3. BanumuTe ypaBHeHHe, 34JaK0lee TeOMeTPHYecKoe MeCTo
TOYeK, PABROYAAJIEHHKIX 0T Touex A(2; 0) m B(5; 3).

3. HenpeprIBHOCTS H MOHOTOHHOCTDL (DYHKIUHIM

I'patduxn muHeiRO# GYHRONUH X QYHKOUY Y = x2 npeacTaBis-
10T ¢060ii CONOMIEBIe HeNPEPHIBEBIE JUHAY, KOTOPHIE MOYKHO H30-
fpasyTh, He OTpHIBAA KapaHAaill OT GyMarn. IToaToOMy M caM¥ 3TU
byEKUUYA HASEIBAIOT HENPEePLLER LMY,
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B ornuuue or EMX, rpadux GyEKnER y = z COCTOHT U3 JABVX
M30JIMDOBAHHEIX HeNpepHIBHEIX BeTsell. I'oBopaT, yTo dyRKONA
y= ,% HempephlBHA HAa npoMeskyTkax (—o0; Q) m (0; +o0), a npu
x = () uMeeT pa3psis.

IIpumep 1. fApngerca nu nenpepmaaofx byarnug

-~ xz,npnx> 1,
C13-x,mprx<1?

Pemenue. Jaarada QyEKNUA H& PASHBIX IPOMEKYTKAX 3a-
naercda PASERIMM BHpaxennamu. Taxue OYyHKUMN HASBIBAIOT KY-
COYHO-3GOAHHBIMU.

Ilonarno, uTe HAa mpoMekyTke (1; +0) naEmas QyHKUMS HE
MMeeT TOUeK paspbisa. HenpephiBHA OHA M Ha IPOMEKYTHe (—00; 1),
3Ea4ET, OCTAETCH BHIACHHTH, K&K BBIIVIS-
auT ee rpaduK B HENOCPEJCTBeHHOH 0iu-
30CTHE OT TOYKH ¢ afcouccoir 1, Kak roso-
pAT, 8 OKpecmHocmu moyku 1.

I'patdur nannoh dynxouu (prc. 22) co-
CTOMT M3 YACTH npaModi y = 3 — x ¥ gacTH
uapabonut y = %2 Koraa abciuecsl To9er
Jiepoit yacry rpadpuxa npubanxaiorea x 1,
HX OpAHMHATHI OPUDIHAKAIOTCA K YHCHy 2.
IlpaBada »xe BeTBL rpapHKa HAYUHAETCH B
Touke (1; 1). Ilpu nepexoge or neroli BeTBX rpaduKa K NpaBoi
TPEAETCS 0TOPBATHL Kapanaall or 6yMary. 3vauur, GyHKRIuUSI

y = xz, npux =21,
3~x,opux<1

uMeeT PABPHIB B TOYKEe X = 1. :

IlpumMeuanue 1. Mu cBasamm nomrme uenpepmsoc'm byaK-
IIIH ¢ BO3MOKHOCTEIO H306pasHTE ee rpaduK, He OTPEIBAR KAPDAHJALL OT
Oymarn. B GosslIMECTBe CIYyUaeB TAKOE HNpPeACTaBIeHHE BIOJHE J0CTa-
TOYHO A4 pelreHus sanay. C Gosee CTPOrUM ONpegeeHMeM B BCTperH-
Tech B Kypee 11 knacca.

Dpumevanue 2. Bee pyuxuun, sagauunle ananutadecku (hop-
MYJAMH), ¢ KOTOPHIMH BEI BCTDEYANHCH B Kypce MaTeMaTHRu: y = P(x),
y= S—Eg » ¥ = JP(x) mT. 1, rae P(x) 1 Q@(x) — MHOFOUJEHEI, HENPEpHLE-
Hbt Ha RI0OOM npoMeNcymice, 8xodawiem 6 obaacmob ux onpedelenun.
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TTosaaxoMEMCH € ABYMA (QYHRIUAMH, HMeHOmMUME Oecxo-
HeYHOE MHOMKECTBO TOTeK DA3phIBA. YKe B 5§ Kiacce, IIpH 3anm-
CH HeOPaBHJBHBIX ApoGeil B BHJe CMEINAHHEEIX Jucea BH BCTpe-
THJIKCH C NOHATHAMH NeJoA ¥ Xpobmoii wacrei yucna. Hamopu-

Mep, ls‘é =4+ g 3mecr 4 — menas wacTs, a ; — AZpobHasd 4acTh
14
qucjaa —3—

Ifenotd wacmuovro vucaa x nHasvieaemces HAuCoAbiLee Yeaoe
YUCKO, HE NPesocxodalee X.

s ofosHaueEWs NeJOH HACTH MCHONLIYIOTCA KBaJApaTHHIE
cKOOKM: [x] — menasa 4yacTh 4MCaAa X. Jpobryrw wacmb {x} MoxK-
HO ONpeleNNTh Yepe3 CAMO YHCIO X U ero menyixo 4acTk [x]:
{x}=x—-[x]. .

IIpumeuanue. HaonpegeneHus nenoi u xpobHol yacTy caegy-
€T, YTo:

1) uenas gacTe NEJIONC YHCIA DaBHA CAMOMY 4YHcay. B 3ToM ciyuae
ApoBHAA YacTh OKABHIBAETCH PABHOR HYM:O;

2) uestas 4acTH OTPRNATEALHOTO CMEIIAKHOrO YYCaa, HanpuMep, —3,76
pasEa —4, a ero zpobHas YacThb pasxa 0,24;

3) npobras wacTh yHcIIa He 00S3aTeNLHO ABNACTCA APOSHBIM TUCIOM.
Msr yxxe Bugenn, 4TO OH& MOXKET OKAJATBECA PaBHOH mesomy uucxay 0,
ApofHAA YACTE MOMKET IPEeACTABIATH COBOH H MPPAIHOHANLHOE WHCIO:

(W2} =42 -1.

Pacemorpum dyaxnuu ¥ = [x] 1 y = {x}. O6e oun onpeneness
Ha MEOKecTBe I8 Bcex AefCTBUTEIBEBIX dHces. SHATEHHeM Iep-
BOM M3 HMX MOXKeT 6GBITH JH060€ Iesioe Yncao, 4 3HAYEHUA BTOPOM
byuxnuu samonusror npoMexyrtok [0; 1). Ilocrpoms rpaduxm
atux dyERORi (puc. 23), MBI BUAMM, YTO BCE MEJkIe YRCIA ABNA-
IOTCH AX TOYK&MHU PasphIBA.
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7 C HenpepnIBEOCTHIO DyHRUM CBA-
3aHO IIOJe3HOE NPV DeleHHH pasind-
HBEIX 38744 YTBePXKIeHNe, ROTOpoe HO-
CHT Ha3BaHUe Mmeopembi 0 npome-
] HCYMOLHOM IHALEHUL.

Ecau nenpepvienas na ompesie
PYHKYUA NPURUMAEM HA €20 KORKAX
3HQYeHUA PA3nbiX 3HAK08, MO NO

Puc. 24 kpaiiieii mepe 6 00HOI Mmoyxe 3mMo020
ompesxa oHa 06pauLaemca 6 Hyib.

OTO YTBEPKISHME CTAHOBUTCS COBEPIIEHHEDO OUEBHAHLIM, €CIH
obparuThca K rpadyMIecKoi MHTEPIPETALUM: HeNpepHIBHAS JU-
HUSA, COSNMHAIOMAN TOUKHW BepXHEM M HEMHeH KOoOpAMHATHBIX
OONYILIOCKOCTEH, nepeceraeT och aGenuce (puc. 24).

3amMeTHM, YTO €CJIM HenpephIBHAA Ha NPOMEXYTKe PYHKIHA
He ofpaltaercd B EYJib HU B OJHOM ero To4Ke, TO HA 3TOM npome-
JKYTKe OH& CoXpaHdeT 3HaK. TaxkmuM 0o6pasoM, nepemerHa 3HaxKa
2000 QYRKYUU MOKem npoucxodums MoabvKo npu nepexode ee
y¥epes nyas, uau mouky paspvieéa. Ha arom cpolterse QpyRxunmin
OCHOBAH NpHeM pelleHnA HEePABeHCTB, HA3KBAeMBIt memodom
unmepsanos. '

10x% + 162 -26
3x2-5x+2
Pemernue. Haligem npoMexyTru, Ha KOTOPHIX JPYHKL AN

_ 10x2+16x-26 :

8x2-5x+2
€e NPOMENYMHKOS8 IHAKONOCMOARCMEE ABAAIOTCHA HYJIA WHCITU-

10x2 + 16x - 26
8x2-5x+2

IIprmep 2. PemmuTe HepaBeHCTBO

y coXpaHsdAeT 38K, B 1aHHOM ciyusde rpaiEUOaME
0

TeXs ¥ 3HaMeHaTend Apobu
Hyma uncanrens: 1 u ~2,6, Hynu sgamMesaTens: 1 n ‘?} . Takum

o6pasoM, TOYKH PA3PEIBa PYHKIMH i — TOUKH 1 ¥ % , 8 ee HYJb —

Touka —2,6.

9TH TOYKH pasbuUBal0T KOOPAMHATHYIO OPAMYIO HA YeThIPe MH-
TepBana (puc. 25, @), Ha KAYKAOM M3 KOTOPHIX (PYHKOHSA ¥ COXpa-
HAET 3HAK.
Ocraercs aTi 3HAKM OnpefenuTh. [/ 3TOrO MOXKHO BHIYHCIUTH
3HaveHEVe QYHKOUHE B KaKoH-HUOYAD TOUKe KaXKIAOTr0 HHTEpBana,
Ho MOMEO MCHOAB30BATH M ApyTrHe coobpakeEms. Tax, Haupu-
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Mep, 3HafA, UTO Ka)KALIM H3 KBAAPAT- q) &

1

HBEIX TPEXWIEHOB, CTOSIUX B THMCIUTe- ~2.8 % 1

ne U SHaMeHaTene [Ipobi, cmpasa oOT +

CBOEro GONBIIEro KOPHA NPURAMAET Mo- 0 ——>——3——>——%

JOKUTEBHEIE 3HAYEHMS, MOXKHO OIpe- -26 3 1

OJenuTs 3HAK [pYHKlIHﬂ Ha caMOoM npa- 8) + + -

BOM HHTepBane (puc. 25, 0). 26 2 g 8
B

Kaxariii #3 ZaHHBIX KBAAPATHAIX
TpPexWIEHOB MEHSeT 3HAK IPH Tepexo-
f“'\/’“

Je uepes cofl KOpeEb. SHAYAT, IpH me-  #) T—X

pexoje Yepes ux o0muil KopeEs 1 3HaK -2,6 g 1
U3MEHAT ¥ YACIUTEN b, H 3EAMEHATEIb
npobu, a cama Apo0s NpH 3TOM CBOK Puc. 25

3HaK coxpanuT (puc. 25, 6). IIpu mepe-
XOJie 9epea TOUKy g 3HAK M3MEBUT TOJBKO 3HAMEHATE s, & IPHU Ie-

pexoje qepea TOUKY —2,6 HBMeHUT 3HAK TONBKO uncauress. Kax-
IR U3 5TUX TepPexXofoB IPUBENET K MIMeHEHUI0 3HAKA Bcell apo-
61, YTO MOXKHO NIOKA3ATH C TIOMOIOBIO Kpuaoll 3naxos (puc. 25, 2).

OrperT: (~o0;-2 S)U( 1)U(1 +00),

IIpumeuanue. OTBET MOXKHO BANKCATH ¢ IIOMOLILIO MpocTEeMINX
HEDPABEHCTR:

x<-2,6, §<x<1, x>1.

Teopema 0 IPOMEKYTOYHOM 3HAUCHHH MO3BOJNAET YCTAHOBUTD,
YT0 B8 HEKOTOPOM IPOMEXXYTKe HMeeTcs Hyab QYHEKIHH ¥ = f(x),
HO K3 Hee He CJAeAyeT, YTO STOT HyJIb eAANHCTBeHHBIH. A TaKad HH-
dopranus Guiza 661 OueHSL NOJE3HA, HANPKMED, NP PemeHuH
yPaBHeHRI, KOTJa KYKHO HAWTH 6ce KOPDHH ypaBHeHus f(x) = 0
3xeck HA MOMOM(L UPUXOAAT APYIHe CBOHCTRA, KOTOPHIMU o6aaga-
0T HEKOTOpbLIe (PYBRKIHH.

Pacemorprm nuneitnyio pynxmuio y = kx + I npu & > 0 (puc. 11).
Jlerko BHAETE, YTO ¢ YBeAUYEHHeM SEATEHAS APIYMEHTa VBeJIHINBa-
erca (BogpacraeT) U 3HaYeHMe QyHKONHU. To JKe caMoe MOXKEO CKa-
3aTh MHAYe: OA8 AI00bLX J8YX 3HAYEHUL X| U X9 U3 HepaseHemaa
x3 < x5 cnedyem nepasencmso f(xq) < f(xg). Pymruuu, odnanai-
IMe TAKHM CBOMCTBOM, HASEIBAIOT B03DACMANUUMU.

IIpu k& < 0 (pmc. 12) ¢ yBenuueHUeM SHaYEHUS APTYMEHTA 3HA-
YyeHue JuHelEOH pyENIUY yMenbinaeTed (yOniBaer). Taxue Qpynk-
IHH HAZLIBAKOT JObI8GIOWUMU.
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i' Nt g |

Eskeviusunnar

il 0 ;
Puc. 27

KoHeuHO, He TONIHLKO JHHEHERE QYHKOHM SBISIOTCA BO3DAC-
TAIOIUMH nan yOniBaiomumu. Tak, HaupuMep, U3BecTHAR BAM
dbyrxnns y = x%, rpadukom KoTOpOi ABNAETCH KyBIIeckas napa-
6ona (puc, 26), ABnAETCA BOZPACTAIONIEH, OHA BO3DACTAET HA BCEH
cBoelr ofnactu onpenenenusa. Ha Bceit cBoeit obaactu ompegeie-

HUA BOBPACTAET B GyEKRIHA ¥ = Jx (puc. 27).

YacTo, OZHAKO, BCTpeYaloTcsa GQYHKIHM, KOTOPEIe HAa OAHUX
NIPOMEIKYTKAX noapacraxo'r, a Ha Apyrux yOmmsaiT. Tak, HAnpH-
Mep, GYHRIUA Y = x? (pmc. 15) ra opomesxyTre (—00; 0] yﬁunae-r,
a Ha npomexyTke [0; +00) BospacTaer.

Pynryus y = f(x) nasvieaemes éoapacmaroweil LA HEKO-
mopom npomexcymie, ecau 0as 100vix I8Yx IHALEHRUL X1 U
X9 U3 3MO20 NPOMENCYMKG U3 HepaseHcmea X1 < X credyem He-
pasercmao f(x1) < f(xs).

 Pyurxyua y = f(x) nasvieaemca yboisarowell na Hexomo-
POM npomexncymee, eciu 0aa n0bbix 08Yx 3HA%EHUL X1 U X
U3 3MO20 NPOMeNCYMKA U3 Hepasencmaa Xy < Xy caedyem Hepa-
eencmeo f(xq) > f(xg).

Boapacrajomue B yOuBaoInue QyHKIHMU HASLIBAIOT MOHO-
MOHKBL MY, & OPOMEXKYTKY BOSPACTAENUA ¥ YORIBAHUA HASHIBAIOT
NPOMEHYMmMEKAMY MOHOMOHHOCINY.,

BepEeMcs K BoOpOCY O €AMHCTBEHHOCTH KopHA. IlyeTh He-
KOTOpasA HempepuBHAA (PYHKOHA ¥ = f(x) MOHOTOHHA HA OTDe3ke
[a; b] » npuREMaeT B ero KOEIAX 3HAYeHUA Pa3HBIX 3EAK0B. Tor-
A2 Ha 3TOM OTPe3Ke OHA UMeeT eJUECTBeHERI Hy b, T. €. YPasHe-
Hue f(x) =0-HMeeT eAUHCTBEHELIA KOPeHh Ha OTPe3Ke [a. bl.

HpnmepS Pemn-rbypanﬂenne,./_s+x 12=0.

Peme E n e. HenpepuiBHasa QyHKOHA Y = Jx3+ 2~ 12 aBna-
eTcs BO3pacTaiomedl (IpH yBelHYeHUN X YBeJWIMBAIOTCH IHAYe-
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HHSA KAXKI0I0 U3 BEIDAXKEHAR! 28, JF : ,,/x-3 +x@ Jx& +x— 12).
IIpm arom y(0) < 0, a y(9) > 0. 3HaYUT, EAUHCTBEHHBIA KOPEHE
JAAHHOTO YPABHEHHUS NpHHAANEKAT 0Tpe3Ky [0; 9]. B naanom ciy-
qae ero Jerko noAcOpaTs:

J4% +4-12=284+4-12=0.

-OrBerT. 4.

IlpumMevaHrme. MoHoToHEan QYHKOUA Kaskioe CBOE 3HAYCHHE
OpHHHMAaeT TOJABKC OXMH pa3 (T. €. NP OAHOM 3HAYEHMH ApPryMeHTA).
S8navur, ypasresue f(x) = a, rae a HeKOTOpOE YHCIO, & f(x) MOHOTOHHAS
dbyarUma, 1nbo He uMeeT KopHeH, 160 mMeeT eAUHCTBEHHLIN KOPeHb.

Ynpaxnenun

39. HaliinTe OpoMeXYTKH, B8 KOTODEIX HENDEPHIBHE (DYHK-
A

= 1 - =.—.ﬁ_..°
)y 5x+7° Ny x2+4x+4

o - __2x-3
2y x2-9’ Dy 3x2-Tx+4

40°. Haiigure Touxn PasphiBa QyEKIHMH:

|x - 5 x + 5
=1 2Yy= .
Dy x3-8x2+ 15x )y x34+9x2414x

41. ITocTpoitTe rpad MK KYCOYHO-3aAAHHOMN DYHKI[MHA:
{xnpnx<0, 2x-1npax>1,
Dy=1x2upux>0; hy-= %npn0<x<1;
xmpu x >0, x+2npux <-1,

R E R e

2
3x—1mpmx<1, o ;npux€—2,
3)y={x2'npnx>l; 6) y= x—lopu-2<x<1,
S—xmprx2>1.
Hmeer au a1a pysxuus pasprs? B kaxnx roukax?
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42°, TIpusemure npuMep GYEKUMYU HeIPEPHBHROM: 1) npm Beex
BHAYEHUAX X; 2) NPH BCeX 3HAYEHUAX X, KpoMe x = 2; 3) ipH BCex
3HAYEHNAX X, KpoNMe x = 2; 51 9.

4). B sagannax 2) u 3) npuseguTe NpuMepsl QyERIAIL, onpe-
AeNTeHHBIX B TOUKAX PA3PLIBA.

5)* B saganuu 3) npusesuTe DpuMep QYEKOUN, HeonpeieNeH-
HOH B TOYKAX PasphiBa M MMelOIiell eJAHCTBEHHYIO BEePTHKAID-
HYI0 ACHMIITOTY.

48. Moxaxure, 9T0 ypRBHEHHE 3x% - 4x% + 2x -1 =0 na npo-
mexyrre [0; 2] HMeeT KOPeHs,

44. Pelnure HepaseRCTBA:

1) x(x — 1)(x + 8) > 0; 4) (5y — 6X3y + 5)(y - )y + 1) < 0;
x+3 O(x-1)(2x+8) o

2).1:(: 7)<0 %) T=6x=x% <0

)(_F%!;)zbo 6)° x(8x% + x - 2)(8x - 2) < 0.

45. Pemunre HepaBeHcTRa!

t—1 2-1 3x-1 _ 2x+1
il A L —_— < }
Davs Tar °% Wl 2 _1’
2)22+1+ﬁz 1 }0 4)2x+1+1_53x >__3'
x—

z+3 53z x+2

46°, Hattiure obnacts onpegenenua QyHRIHE:

2-x
2.4

Ny= ; 2y = Jx+2)(x2-4).

47. ©Oyrnua y = f(x) sagasa ceoum rpadmkoM (puc. 3-—8,

c. 13). 3anunmure MPOMEXKYTKU BOZPACTAHMA M YOHBARMA 3Tol
byERIIHH,

48°. a) JlokaxuTe, 9TO €CNY BO3pacTAONEe @ynnnﬁn y=1{f(x)
1 y = g(x) onpeneseHn Ha apoMexyrre L, TO UX CYMMa y flx) +
+ g(x) Ha HTOM IIPOMEKYTKE BOSPACTALT.
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0) MoyxHO N yTBEPKAATEH, ITO QPYHKIUA, ABIAIONIAACH CYyM-
mo#i gByX yOmiBamonmux ¢pyEKOHE, onpefieIeHHBIX HA OJHOM LIDO-
MEKYTKE, ABAAeTCH YOoRBaomieii?

49°. Kakue ua CIeAYIOIIUX PYyHKUUHE SABIAITCA BO3PACTA0-
muMu, yosIBaomuaMu?

Dy=2x+1; 4)y=x3+x; 6)y=x(3 + x);
2)y=>5-0,5x: 5)y = x% + Jx; Ny=x2Jx+2.
C Yy=x2+1; '

50°. JokaxxuTe, 9410 ecau ¥ = f(x) — Bospacramoomas hpyHK-
nud, T0 GyEKNRA y = —f(x) — dyexnua yousaomas.

51°. Hoxaxure, 9TO ecay Bogpacraoman Gysknus y= f(x)
NPURKEMAET HA OPOMEXYTKe L TONBKO IONOMKHTENbHBIE SHAYE-

HHA, TO QYHKINSE ¥ = ?(355 HA 5TOM NPOMEKYTKe YOBIBAET.

52°. Horaxure yreep:xaenue: « Ecau f(a) < g(a) u f(b) > g(b),
rge @yskuMA ¥ = f(x) menpepeiBEa M Bo3pacraer Ha [a; b],
a QyEKENHA Yy = g(x) Ha 3T0M NPOMEXXYTKE HeOPePhIBEA B yORIBA-

er, To ypaBEesue f(x) = g(x) uMeeT Ha (a; D) eANHCTBEHHEIA KO-
PeHb»,

53°, IlokaxxuTe, 910 ypasHeHHe f(x) = g(x), rae y = f(x) Boa-
pacraiomias, a y = g(x) yosiBaromana GyExuau, aubo He uMeer
KOopHeil, 1n60 HMeeT elMHCTBeHEM it KOPEeEb.

54°. Pemure ypaBHeHHE:

DS+ Jx+5 =5; ) Jrx+6 +Jx—1=1.

55®. Pemmure ¢ IOMOILI0 JOK&3AHHOTO B N2 53 yTBepIKAeHHA
- YPaBHeHUA:

1) Jx—3 + Jx +2 =19 - 2x; 2)Jx—9+./§=14—§.

56°, Moxamure, uro ypasgenne 3x3 + 2x — i = 0 Ha npome-

sxyTre [0,5; 2] AMeeT egAHCTBEHREIH KOPEHS.
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57°. Hzobpasure rpadhuK KaxKoli-EXOYAL HenpepRBHON QyHK-
oun, 3Had, 4TO:
1) a) byuxoua onpezeneHa Ha npoMeskyrre [—3; 4];
6) snavenHs QYHKIINY COCTARIAIOT IpoMeXyTOk [—3; 3;
B) dYHKIIES BO3pacTaeT Ha mpomeskyTke [—3; 0], a yOniBaeT
Ha opomexyrre [0; 4];
r) Byau dyvERndn: —1 u 2;
2) a) obiacTs onpeseneHua QYyEKOUN eCTH OPOMEXYTOK [—4; 3];
6) sHAveHNA PYHKIMEA COCTABIAIOT UPOMEXKYTOK [—1; 4];
B) GyHKIMA Bo3pacTaeT Ha npoMexyTre [—1; 1], a yOuiBaer
Ha mpomMexcyTkax [—4; —1]u [1; 3}
_ r) Hynu Gyurnun: -1 u 2;
3) a) obaacTk onpenenesna QYHKOIAN IPOMENYTOK [-4 3);
6) sHaTeENA QYHKIIMHA COCTABIAIOT NpoMeRyTOK [-5; 3];
B) dyHknusa yOniBaer Ha mpomexyrkax [—4; 1] u [2; 3],
a BO3pacTaeT Ha mpoMeskyTke [1; 2];
r) gyan GyExmum: —2 u 2;
4) a) GyEKOHA onpeAesNeHa HA OpoMexyTie [—5; 2];
6) sHaYeHHA GYHKOHAHE COCTABAAIOT IpOMeKYTOK [—2; 5];
B) dyHknua yGraeT Ha npoMexyTre [-3; —1], a Bospacra-
eT Ha mpomexxyTrax [—5; —8]u [-1; 2];
r) Hyn1u GyHKIuM: —4 n —1.

58*, Haligure Bce 3Ha9eRNA & TaKHe, YTO yDABHEHHeE:
1) kx —1=[x]; 2) kx — 1 = {x} umMeeT POBEO: a) ABA IIOJOKUTEIb-
HEIX KOPHA; () ABa OTPHMUATENBHBIX KOPHA; B) ABA KODHA.

Konmponvrbie 6onpocvl u 3ad0anus

1. Azobpasure rpadux Kaxoi-anbyas GyHKOMM, OIPeAcIeHHOR
Ea orpeske [-3; 4], rax, 9Tobr Ba npomexyTkax [—3; 1) u [1; 4]
oHa GBLIA HeNpephIBHOMH, 8 B TOUKe X = 1 uMena PaspsiB. '

2. Kaxoif CMBIC/T MMEIOT «IIYCTOM» M YepHHA KPYKKE HA Ipa-
tdbuxe byHruuy, nzobpaxkessom na prcyrke 22 (¢. 24)? Kax cnexy-
eT A3MEHUTD 3aZaHMe ITOM QPYHKIHUK, ITOOE! KPYXKKA NOMEHAIICH
Mecramu?

3. Msobpasure rpadux xaxoi-aubyas QyHROEHA ¥ = f(x), me-
OpepeIBHOM Ha orTpeske’[l; 4], Tak, uTobx 0ZHOBPEMEHHO BRINIOJ-
HAJNHUCH YCJAOBHA: a) X = 3 — HyJb GyEKIuA; 6) pyrrnua yomsa-
eT Ha orpeske [1; 2] u Bospacraer Ha oTpesxe [2; 4].

Cronnko xopHel uMeer ypasEenue f(x) = 0 Ha orpeske {1; 4]?
B raxoif Touke QYEKIHA IPHEMMaET CBOe HAaUMeHbINee 3HaYeHne?
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4. KBanpaTnunas .
M Apo6Ho-IuHeHHAA QyHKIMY,
IIpeo6pasoBanne rpaguxon

Vmenue ¢cTporTsh rpaduku GyHKOHHA, PACCMOTPDEHEHBIX B IIpe-
LBIAYINEM OVHKTE, YaCTO NOMOTaeT B IOCTPOEHRH GoJiee CIOMKHBIX
rpaduxos. HanbGosee apxuit 43 3HAKOMBIX BAM NIPUMepOB npeol-

pasoBaHudA rpaduKoB — MOJAyYeHHe rpaduKa KBaIpaTHIHON

GbyERIEM Y = ax® + bx + ¢ ma rpaduKa QYyHEKDMH y = %

Benomuum ato npeobpasosanue,

1. Ecnu g DonoXuTeABHO, TO NPH Nepexofie oT rpaduka y = x
K rpadMKy ¥ = ax’ NepBEli rpaduiK XaK Gl pACTATMBAETCA OT OCH
abcumce B @ pas. Ha pacynxe 28 noxasaEsl rpaduky GyHKIMHi
U= ax® IIp¥ BeKOTOPHIX 3HAYEeRURX 4.

Npumeuannme. Ha pycckom s3nlke CTPAHEO SBYYHT <¢DACTSH-
uyTs B 0,5 pasas. EcTecTBeHHee B TAKMX CJIYYAAX IOBODHTL: ¢CIKATH
B 2 pasas. 910, NpaBaA, MaJI0 IOMOXKeT, KOrAa a 6yxer pasHo, HaIpHU-

2

Mep, g.
Ecau a oTpunaTebHO, TO CHAYANA HYMKHO nepediTh oT rpadu-

Kay=2x2 K rpaduKy y = ~x2, CHMMeTPHYHOMY OTHOCHTEILHO OCH

33



abconce, a 3aTeM PACTAHYTH MONYUEHHBIA IPAGQUK OT OCH aﬁcnncc
B —a pas (puc. 29, a, 6).

V¥ g Tex, KTO A3 Kypca IreoMeTPHH 3HAKOM C HOHATHEM ro-
MOTETHH, BEMETHM, ITO rpaduK OYHKONM J = aX° NOXydaercs U3
rpadhura bysruun y = e HOOMONIEI0 FOMOTETHH C EHTPOM B Ha-
4ajie KOOPAMHAT M Koo HEeHTOM % {puc. 30). Orcioga, B 9acT-
HOCTH, CJIeLyeT, 9T0 Bce mapabonsi mogobum, A

2. Ilepexop or rpaduaka GYHKOUH Y = ax? & rpaduKy Hy=EK-

nan y = ax? + bx + ¢ MOMHO OCYINECTBHTS C NOMOIIBIO ABYX Tepe-
HOCOB IAPANNeabHO OCAM ROOpAHHaT CHagana BHIE/IEM KBaJPAT

ABYIEHA U3 BEIDAXKEHNA ax® + bx + ¢:

2, dac-b? 42
ax +bx+c=¢a(x+ﬁ) T-a(x—xo) + Yo,
2

Barem c HOMOmIBIO TepeHoca Ha X, napajTeNbHo OcH abc-
1nnce, A3 rpadguka GyERORAK y = ax2 nonygumM rpaduk pyEROUN
= a(x - Xp)°, U, HAKOHeN, MepeHeCA TOAyuMBmuUitcs rpadux
DapajielbHO OCH OPAHHAT Ha Yo, Apuiem ¥ rpaduxy Gyarnmn

y= ax®+bx+c (puc. 31) TlorsTHO, 9T0 3TOT rpaiHK Npeacran-

b, dac—-b?
JaseT coboit napabouiy ¢ BepDIIHEO# B TOYKE ( s ~1a )

3apurcupyeMm B rabaune npeoﬁpaaoaalmx rpat]m!wl!. C KOTO-
PHIMH M5! BCTPETHJIMCH NIPK NOCTPOSHNA rpaduka KBaJAPATHIHOMH
QYEKIHN.
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y==ax2+bx+c

b
t
’
1
]
'
1
'
1
'
t
A

=Y

=b
2a
Puc. 31
Hexomuslit rpadag Npeofpazosanue Hosrii rpagpux
y=fx) Cummerpusa y = —f(x)
OTHOCHTENBHO Ock abciuce
y=flx) PacTsaxenne ot ocH y = k(%)
abcumce B k pas
¥ = f(x) ITeperoc sgone y=1flx-a)
ocu afcouce Ha ¢ '
y=f(x) IIepeHoc BROIR y=f(x)+a
OCH OPAKHAT HA @

9TE M ApyrHe npeoGpasoBRHUA YRCTO HCIOJILIVIOTCH NPH KO-

CTPOSHUH Pa3THUYHLIX rpadHKOB,
Npumep 1. Ilocrpouts rpaduk ApobSHO-NUEHeHHON GyHK-

4x+ 2
HH Y = 5
™ 1
4x+2
Peme H re. IIpeobpasyemM BrIpaseHue e .
4x + 2 4x -2 +4 4x -2 4 2
2x-1 2x~1 2x-1 2x-1 x-0,5
Ppadak dysroun y = z _20 = + 2 MOKHO DONYIUTh U3 rpadu-
Ka QpyHKROHY Y = % ¢ TOMOOIEI0 IENOYKH NTpeobpaBOBAEMI:
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£—) 1l 5 32 5 2 + 2 (puc, 32).

x x-0,5 x-0,5 x*-0,5

HonyuerHbIi rpadMK MMeeT MOPHASCHTAJBHYI M BePTHKAJIB-
HYyI0 acUMOTOTHI: ¥ = 2, x = 0,5.

PyEROMA Y = '—;-z—'kf onpefieNieHa HA OOBEAMEEHAN WHTEPBAJIOB
(—0; 0,5) U (0,5; +°°), menpeprisna u yGHBAET HA KAXKAOM M3
mETepBaNoB {(—2°; 0,5) 1 (0,5; +o0).

Npurmep 2. HocrponTs rpadur Gyaxoun y = |x|.

P e m e 5 1 ¢, ByaeM npeofpazoBrEaTh rpadhuk GyHKIUM i = Xx.

1) BameTnM™, 94TO BCE TOYKH rpadHKa ¥ = X ¢ HEOTPHIATEHHbI-
Mu abcnmccamm nparagiexar rpadbuxy y = |x|, T. e. npu npeo6-
pasoBaENH rpaduika OCTRIOTCA HA MecTe. i

2) TlockonsRy |-x| = |x|, Touxu rpaduka y = |x| B neBoit mony-
INOCKOCTY CHMMETPHYHBI €0 TOYKAM B IPABOM HDOAYIJIOCKOCTH
OTHOCHTENLHO OCH OPAMEAT. JTHMH TOYKAMH 3aMEHSAETCH 9acTh
HcxogHoro rpaduKa ¥ = X, paCHONOMeHHaA B JeBoH KOOPANHAT-
HO# nosynnockocty (puc. 33).

IlpemMevarnnae 1. PaccyxZeENA, KOTODHIe MK IPOBEJIH, OCTA-
HYTCA CNIPaBEIABEKIMHE NPH npeobpasoBaHuH Jioboro rpaduxa dyaxnun
y = f(x) Brpadux dynxoun y = f(|x)).

INIpumeuaarnne 2, IIpn nocrpoennu rpaduxa dyEKunA ¥ = (x|
MOKHO OLITIO paccyknaTh H Ho-Zpyromy. Tak, NOCKONBKY NOCTAHOBKA
3HAKA MOZYNA He H3MEHAeT NOJIOMHTENBHKIX THCeN W HYJAA, & OTPULA-
TeJNbHERIE YHCJA 3AMEHACT HA MM IPOTHBONOJIOMHEEIE, MBIl MOI'/TH OCTABKTDL
HA MecTe BCe TOUKH rpadHKa y¥ = X B BepXHEH NOAYIIOCKOCTE M 3ame-
HUTEH Ha CHMMETDPHIHEIe OTHOCHTENLHO ocH afcIuce Bee ero TOUKM HUK-
He# nonynynockocTH. Takoe npeobpasosaHue DO3BONHET HEPEXOANTE OT
rpaduka byrxwan y = f(x) K rpaduxy dynxuun y = |f(x)l.
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HonoasuM ciacoK mpeobpasopagmii rpadhuKoB.

—l»_l;xo,mnii - Hospii
rpad IIpeoSpazopanue i
y = f(x) |CnMMeTpRs OTHOCHTEIHLHO OCH OPSUHAT y=f(—x)
| ¥=f(x) |Cummerpusn OTHOCUTENLHO HAYATA KOOPAMBAT ¥ =—f(—x)
y = f(x) | Yunaroxenue uacru rpaduxa cresa or ocn opau- | ¥ = f(|x))
- HAT H ZyOnMpoBaHUEe OCTABIISHCA YACTH CHMMET-
PUYHO OTHOCHTENLHO OCH OPAMHAT
y= f(x} CuMMeTpHA OTHOCHTENHHO OCH abemucc uacred rpa- | y = |f(x)|
(uKa, pacCIONOKEEHLIX B HIKHEH NOIYILIOCKOCTH
y = f(x) | Yanuroxkerue uacTu rpadpmka mox ockio abenuee | |y| = f(x)
¥ AyGIHpOBAHME OCTABLIEHCH YACTH CHMMETpPHY- :
HO OTHOCHTENRHO ocH abcuuce

IIpumeuarnue. Ilocaegnee npeoGpasoBanye NPUBOAUT K rpddm-
Ky, KOTOD&L, BOOOIIe roBOpA, He ABNAETCHA rpaduroM QyHKIUE Y.

Mpumep 3. MocrporTs rpadguk ypasnenus |y = x* — 2.

Penre H me. BrnooasnaM Henouky npeofpasoBaEmii rpadrka
bYEKUMMU [ = x% - 2x:

y=x"
= |yl = |x? - 2ix| (puc. 34).

V IIpumep 4. Hzo6pasuTs
MHOKECTBO TOYeK KOODAHHATHOH ILTOC-
KOCTH, KOODAMHATHL KOTOPHIX YHOB-
JIETBOPSIOT HEPABEHCTBY '

y2~x2+2|x -1 >0

-2x =y =|xf2 ~ 2| >

Pemennme. Byagem pemars aTy
sazaqyy cnocofomM, HANOMHEAIOOIAM

4-x2-y

mMeron wueTepsanoB. CEauana orme-
THM TOYKH, KOOPAMHATBEI KOTOPBIX
o0paruaroT B HyJb QHCHKBTENL H 3HAMEHATeNb ZaHHOH! Apobu:

-+ 2xd-1=0,2 = (- 1% y=lx|- tumy = +1.

4-22-y=0,y=4-2%

IlocTpoeHEEbIe JHHME DASACTUIAM KOOPAUHATHYIO IUIOCKOCTH
Ha 10 obnacreil, A1A KOOPAUHAT TOYEK KAMKA0H U3 KOTOPHIX Apo6s
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coxpaHsier aHakK (puc. 35). Ocraerca
ONIPeAeNMTSh 3HAK ApobH B KaXX ol B3
obnacTeil MU ONPEACNHTL €ro B OA-
HO¥ m3 ofnacTedl H y4ecTh, 9TO IIPH
nepecedeEuY Jiofoi ¥3 auHUE Apobe
u3MeHsdeT cBOM sHaK. Tak, RanpuMep,
ana rouru (0; 5) sHauenue gpobu or-
PHIATEIbHO, CHeZOBATEALHO, COOT-
BeTCTBYIOUIAA oDIACTE B HCKOMOE
MHOKECTBO HE€ BXOAHUT, & COCeJBEHE C
HeH BXOAAT —— HX CJeAYET 3aKpacHTh.

Npumeuanwne. Touxra, B KoOTO-
PRIX YHCIHTEIb ZpoGH ofpamaerca B Hy\h,

BXOZAT B MCKOMO€ MHOMECTBO ~ OHM OTMeYeHhl CrioImHoi nunueli, & nu-
HUA, TOYKY KoTopol ofpamaloT B Hy L SHAMEHATENh, — INTPUXOBAs. /\

Ynpaxcnenua

59. Halizure KOOPAKHATH BEPOIKEL] NAPAGOIR;

1)y=§x2+6;
2y=-3x%-2;

3}y=x2—4x+1;
Hy=-x2-6x+5;

5) y = -2x2 + 8x + 8;
6)y=-2x2-8x+3;

T) y = 2x2 - 10x;
8) y = 0,5x2 + Tx.

60. 3azaiiTe ypaBHeHNeM Kaxyio-EHOYZb napaﬁoﬁy ¢ BepuIH-
=HOM B Touke: 1) (0; 2); '2) (2; 0); 3) (—2; 3); 4) (3; ~2) Tax, yTOOH
BeTBH napabossl GELIN HAPABJEHE!: a) BBepX; 6) BHES.

61, Ilocrpoiire rpadux dyskuum y = f(x), ecau:
1) f(x) = 0,5x% - 5x +2; 2) f(x) = ~0,5x% + 4x + 3.

HaiiguTe o rpaduky:
a) f(-1); 6) f(2);

B) Bce 3BHAYEHMUS X, IPH KOTOPHIX f(x) = 6;

T') BCe 3HAYEHUS APryMeHTA, IPH KoTophix f(x) > 6;

J) IPOMEKYTKH BO3pacTARNA ¥ yOnBanna QyEKIHH;

¢) saubonninee ¥ HauMeHbIlee 3JHAYSHUSA, KOTOPEIEe IPHHEMA-
eT QyHKIEA Ha npomMexyTke [—1; 7).

62. M3obpasute cxeMaTHYeCKH, KAKMM MOMer GbITh rpadur
dbyexoue y = x2 + bx + ¢, ecnm ypaBHenue x2 + bx + ¢ = 0 umeer:
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1) AB2 TONOYKATENbHEIX KOPHSH;
2) nBa& OTPUIIATEIBHBIX KODHA;

3)O €AUECTBeHHBIN HOMOKHTEIbHEIA KODEeHD;
4)0 EAHHECTBEHHBIH OTPUIATEIBHBIA KOPeHb;
5)® o6a xopra Ha npomeskyrke [-1; 2];
6). HY OAHOro KOPHA Ha npoMmexyTke [—1; 2].
Yro MOMKHO CKa3aTk B 3aganmax 1—5 ob afcnucce BepIiXHE!
COOTBETCTBYIOINeH napabont?
" 68. IIpn KaxuX 3HaUeHHAX % HePABEHCTBO:

1)2x%2 - 6x+k>0;2) kx> —8x-20<0
&) BepHO IPH BCEeX 3HAYEHUAX X}
6) BepHO IPH BCeX 3HAYCHHAX X, KPOMe 0THOTO;

8)° HeBepHO HU IpU KaKOM 3HANEHUH X7

64*. OmnpesenuTe 3HAK YHCIA G, €CAN H3BECTHO, YTO KBALDAT-
noeypannem{eax2+bx+c=03eumeewxcopnaﬁna~b+c>0.

65°. Haiigure Bce 3HaYeHUA a, upn. KOTODBIX:
1) ogus KOpeHpb ypannenns x2-2x+a=0 fonsme, a Apyroi
‘MeHbIlIe, YeM d; :

2) ypasnenue x* —ax+a~ 1= 0 HMeeT eIMECTREHHE NOJT0-
KHTEJIbHBIH KODeHb.

66°. neer mu KOPHM YpaBHeHHe:
1) 957x% - 4x - 23 = 0; 3) 114x% - 497x + 379 = 0;
2)311x2 - 821x + 431 = 0; 4) 613x% + 812x + 135 = 0?

67°. Haiigpre HanGoJibinee 1 HaWMeHbIee 3HAYEHWS, KOTO-
PBle HPHHWUMEeT QYVHKIUS:

1)y = 4222 + 5x + 1 Ha npomexcyTke [3; 4}

2y= f—xz — 5x + 13 ua npome:xyTre [3; 6];

3) y= N J—— npomexyTke [-1; 3];
'(3 rx-ly2
4
e -6 ;
4)® y = Ha npomexyrxe [2; 3.
2xi-x-1 .
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68®. B NpPAMOYTOJBHBIH TPEYTONLEHK C
gareraMud 3 ¢M H 4 M BIHCAH NPAMOYIoJb-
K (puc. 36). OGoznagus GyKBOH X ANHHY
€ro CTOPOHEI B CARTHMETpAX, DapalelbEoi
MeHLIIeMy KaTeTy, BEIPa3uTe miomans S _(cmz)
IpPAMOYTOJLHAKS. YKaxkuTe obnacTs oupe-
AeneHuA H 00/8CTh 3HAYCHHA QYHKIIHH
y = S(x).

69°, [TocTpoiiTe ‘rpadux qpoﬁﬁo-nnneﬁ-

Puc. 36

HOM QYyEKIOUM:

ny=3-2;  gy=21,
-d _2-3x
2)y < 2; 4)y‘ — "

Hanummure ypaBHeHMS ACHMITOT 3TOI'C rpAGMKAa B YKaXKHTe
NPOMEXKYTKH BOPACTAHUS HIH YOLIBAEHA JAHHOK QyHRINM.

70°. Ilepepucyiite B Terpans rpadmk dyHrmuu y = f(x):
1) puc. 3; 2) puc. 4; 3) puc. 5; 4) puc. 6 (c. 13). ITpeobpasyii-
Te ero B rpaduK, sagaHELli ypaBHemmeM: a) y = 0,5f(x);
6) y = flx ~ 1) B) y=f(x) ~ 2;7) y = ~f(x); By = f(—=x);
o)® v = M W® y = @) ° bl = /= w® y = F-x;
k)® y = [flxhl; m)® [yl = |#(x). Banmmure nenouxy npeobpaszosa-
HUt 1 HA30BUTe Npeolpa3oBaniisa, KOTOPEIE BH MCNOas308ann. Ka-
K¥e H3 OOIyIeHEBX IrpaduKoB 3a7a10T byexnmEo ¥y, pyErnmo x?

71%.¢ OMOLOBI0 upebﬁpaaonarmﬁ nocTpoifTe rpadHK YpaBHeHHA:

1) y =~x|; - 8) |y = |x + 2j;
)y=lx+3; ) Iyl + x| = 4;
y=2-lx; . 8) [y = 4 + 8x| - x%;
Yy=|x+3-1; 9) y = {lxl};

5) |yl =|x - 1); 10} y = (=]

HasosaTe npeolpasoBanus, KOTOPhIE BBl HCIOJbL30BAIM.
Kaxue us nocTpoeEHEEX rpadMKOB 3a4a10T QYEKLOUIO Y, QyHK-
nuo x?

72°. Koxum ypaBHeHEeM GyJieT 3af8BarLea rpaduk, HoayueH-
HEIE M3 rpaduKra hyHrOuu § = f(x):

1) cummMeTpHell OTHOCHTENLHO IPAMOM X = 3;

2) cuMMeTpHel OTHOCKTeAbHO NpAMOl y = —-5;
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3) yHHUYTOMEHHEM ero 9acTH, PACIIOJOMKEHHOH cnpasa oT ocH
OpAWHAT, U AyBIHpOBAHMEM OCTABIIEHCS YACTH CHMMETPHIHO OT-
HOCHTEJIBHO OCH ODAMHAT;

4) YHAYTOXEHEMEM er0 9acTH, PaclojIoyKeHHOM Haj ocklo abenuce,
¥ AyOIEpOBaHHeM OCTaBlIeiicd 9aCTH CHMMEeTPIIHO OCH abcmucce;

5) cuMMeTpHel OTHOCHTENbHO TOIKu M(—3; 5);

6)* YREYTOMEHUEM ero uactell, pacnonoskensnix B I, II u IV
KOOPAMHATHBIX YeTBePTAX M AYSIUpPOBAHMEM OCTABIUEHCH JaCTH
CHMMETPUYHO OTHOCHTEIBHO OCeH ¥ HAYANA KOOPAUHAT?

73°. 3akpachkTe MHOXKECTBO TOYEK, KOOPAHHATHI KOTOPHIX
YAOB/ETBOPAIOT HEPABEHCTBY:

1) (y +2x)(y ~ x) 2 0; )y+x2—4<0;

2) (y - x + 3)2y + x - 4) < 0; 5)%2-1—<o

3)&;0 s)!.{._'.u_>o
y+x x2-2x-1

74°. 3akpaceTe B4 KOOPJAMHATHON ITOCKOCTE QHUIYpYy, KOOD-
AMHATH TOUYEK KOTOPOM YyAOBIETBOPAIOT CHCTEME HePaBeHCTB!

1 [+ y2< 4, 2){x2+(y—2)2< 4, 38 [y<d-2,
y>x2-1; y>lx|; y<x+1,
2uytax>2,

Konmponvusie 6onpocw u 3adanun

1. Bapaiire Rakyio-EM6YAE QYEKIHIO, rpadMKoOM KOTOPOM AB-
ngeTcAa napaboia ¢ BepmMEHEOHK B ToOYKe (—3: 4), BeTBH KOTOpo# Ha-
MIpaBJeHEl BHU3, '

2. BapaiiTe aHANETHYECKH APODHO-JIH-
HeWHY0 QYHKONIO, ACHMIOTOTAMM KOTODPO
ABAAOTCA npsaMele x = -1 1 y = 2.
CKOJIBXO CYIeCTBYET TAKMX GOYRKIUH?

3. TocTpoiiTe rpadmkx GYEKDHE Y =

= %xz + 2x — 4 ¥ yKaKHTe ee CBOICTBA.

4, 3anuinuTe ypABHEEHRE, rpaduK KoTOo-

poro, uzobpasxKeHHL! Ea pucyEke 37, Doy-
YeH ¢ OOMOILLI0 IPeobpasoBaEWil napadomb!.




rmAgaA

CTENEHN N KOPHA

Co cremeHebiMEH QYHKIHAME ¥ = x”, rle n — HATYDAALHOE
YUCIO0, Bhl NO3HAKOMHJINCE B Kypce anrefpsl OCHOBHOH IIKOJEL.
B sroit riaBe Bul CHEYANA IOBTOPHUTE OCHOBHLIE CBOHCTRA CTENEH-
BoIX QyHrnu# (n, 5), saTeM or KBAJAPATHBEIX KOpHel nepeiifere K
KOPHSAM HATYPANLHOH cTeneHHn n (n # 1) ¥ HayguTech NPYMEHESATH
nx cpoicrea (0. 6, 7). M, HakoHen, MOBHAKOMHUTECH CO CTEIEHA-
MH, IOK&3aTeNIX KOTOPBIX — Apob6HEie upcena (1, 8).

5. Crenennas dbyaxnusa y = x™
OPH HATYPAJTHHOM 71

PaccMOTpUM zBe cTeneHHbe QYEKIME § = X° B ¥ = X0 u cpas-

HUM HX cBo¥crsa (puc. 38, 39).
1. OGe ati QyHKOHEK oOpejielieHbl ¥ HellPePLIBHLI Ha BCel umc-
N0BOH NpaMoit, o
2. Tpapux pyuxnmu y = x
ZUHAT, & rpaduK QyHKIANR ¥ = X
J1a KOOPAMHAT.
970 cBONCTBO MOKEO CHOPMYIH-
poOBATH HEATE:
IIpu nepemene snarxa apzymer-

ma 3HaYeHue PyHKyuu y = x% ne

2 CHMMETpHYER OTHOCHTE/ILEO OCH Op-

8 CHMMETPHYIEH OTHOCHTEJIBHO HAaYa-

y= x3 mensem snar.
3. O6nacTe 3maYeHMH GQYHKOAK

y= x? — Bce HeOTPUOATENTBHbIe

qHMcJa.




W

a)

Puc. 40

Obnacts sEaveHndt QyBEXUUH Yy = x3

upcna.
4. DyEROEA Y = x? y6niBaeT Ha upomexxyTtke (~°°; 0] m Bo3-
pacraer Ha mpomexkyTke [0; +00),
DysERUHUL Y = x3 BO3pPACTAET Ha BCel YMCIOBOM NPAMOH,
Ha cnepyiomux AByX pHCYHKaX u306paeHs! rpadpuxy PysHk-

puit ¥ = x™ npna gersoM (puc. 40, a) u HeueTHOM (puc. 40, 6) n.

MOMHO 3aMETHTH, YTO OPH YETHHIX N CBOHCTBA CTENEeHHEIX

YHKIEBHA AHATOTUIHE cBOfcTBAM GYEKIEH J = X2, A DK HeveT-

HBIX — QYHKIBY y = x3.
Crojicrea dyskuyH y = x”

1. ®yaruus y = x” onpepeseHa n HenpepslBEA HA Beel UMCII0-
BOK IPAMOH.

2. 'padrx QyEXIUY ¥ = x” OIpH YeTHOM /2 CHMMETPHYEH OTHO-
CATeIbHO OCH OPAMHAT, & NIPDX HEYEeTHOM 72 CHMMETPHYeH OTHOCH-
TeIbLHO BEauana KOOPAHUHAT.

3. O6nacTp 3EaveHHH QYHKIHMHA ¥ = X" OpH YETHOM 1 — BCe
HeoTpUNaTeABHBIC THCHIA, & HPH HEUEeTHOM n — BCe AeiicTBUTeNb-
HBIe YHCJIA.

4. ©yarnEa y = x” upH uyeTHOM n yOhIBAeT HA IIPOMENKYTKE
(—20; 0] m BoapacTaeT Ha npomexyTre [0; +90),

DyHKIUR ¥ = X" OPK HEYEeTHOM N BO3pacTaer HA BCeif TMCno-
BOM IPAMOII.

CgaoticrBoM 2 06Mafa10T HEe TONBKO cTeHNeHHbIe QYHKUIUH, HO
HA3BAHHSA STOMY CBOMCTBY AaNM MO CTENIEHHBIM (PYHKIHAM:

DPyukyua y = f(x) Ha3vi6aemca YEMHOU, eCAU BLLROARAIOM-
ca 08a ycrosus:

~ BCe JelCTBATE/bHES
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1) das n1w06020 3ravenus x us D(f) —x moace exodum & D(f);

2) f(—x) = f(x).

Pynryus y = f(x) Hasvieaemcs Hewemnou, eciu ebmo.rzm
womea 06a Yero6uR:

1) das w6020 3ravenus x u3 D(f) —x moxce exodum e I(f);

2) f(-x) = —f(x).
Mpumep 1. JoxasaTs, 970 QYHKOHEA Y = “:;__f

ABNACTCA

HeYeTHOR.
Jlns AoKa3aTe bCTBA HYXXHO OPOBEPHATH BHIIIOJHEHHE IBYX YC-
JIOBHH M3 ONPeAeNeHUA HeYeTHOH QyHKITNH.
HorkaszarenscTso. 1) Haitgem D(y). Yucaurens apobn
NOKa3bIBAeT, 9T0 —2 € X < 2, 4 3HAMEHaTeNb, — 4yTo X # () 1.
3uavur, D(y) =[-2; ~1) U (-=1; 0) U (0; 1) U (1; 2]. Ha¥inenroe
MHOXKECTBO TOYEK WHCIOBOR HIDPAMON CUMMEMPULHO OMHOCU-
menbHOo HYAR, CIEJOBATEILHO, BMECTE C JIOOKIM YMCAOM U3 3TOTO
MBOXXeCTB2 B Hero BXOZHT ¥ IPOTHBOLIOMOMXKHEOE TUCIO.
2) y(-x) = JA-CDP Je-x2 _ _Ja-a?

(~x)3-(-x) -x%+4x x3-x

= =y(x).

e

x3-x

O0a ycoBua BHIIONERIOTCH, 4 3HAYAT, QYEKOHA i =

HeYeTHAdA, YTO U TpehoBATOCH HJOKA3ATE.
Opumep 2. MoKeT JM NpU KAKOM-HEOYIh BRAYEHHH 4

ypaBHeHHEe 28 ~ 4x* — 3ax? = 2 umers HeuerrOE UMCNO KOpHei,
Pemenue. 1. MHOrOWIeH, CTOSIOUNA B JIeB0HK YACTH ypaBHe-

HUA, Opu dobom aﬁauqmin a sagaer QyHKUU© y = x® — 4x4 -

- 3ax?, OonpeAeeHHYIO Ha BCell yuciaoroi npsmoii. [Ipu nepeme-
He 3HAKA Yy APryMeHTA 3HaueHwe GYHKIMH He MEeHHAEeTCH, 3HAYUT,
3Ta QYHK UM YeTHAA.

2. Ecar mReKOTOpPOE, OTJEMYHOE OT HyJd, 3HAUCHUE X ABIACTCH
KOpPHeM JAHHOTO ypABHEHHA, T. €. [IPU ITOM 3HAYEHHH y(x) = 2, TO
¥ OPOTHBOIOMOKHOE eMY YHUCII0 TAKKEe KOPeHbh 3TOr0 YDABHEHHS:
y(—x) = 2. CnegoBaTe/lbHO, YHCHO HEeHYAe8biX KOPHell ypaBHeHRA
9eTHO.

3. x = 0 He ABNAETCA KOPHEM JAaHHOTO ypaBHeHHA, SHAYTHT,
UHCJIO 8CeX ero KOpHel YeTHO.

OrBer. Yucmo KopHell AAHHOIC YPaBHEHHS EH IPH KaKOM
3HAYEHUN @ He ABIACTCA HEISTHLIM.

IIpumeuanue, I'oBOpE 0 HeTHOCTH YHCNA HEHYJEBBHIX KopHEed
YPABHEHHSI, MBI TEM CAMBIM TPEATIOTOMMIIE, YTO MHOMECTBO 9THX KO-
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gefi KOHeYHO. STO YTBePXKAEHHEe HEeTPYAHO ZAOKA3aTh, BOCNONLIOBAB-
giich, HADHMEp, CJeACTBHEM HA meopembv. Besy o pasnomeEnn MHO-
ro4iera n-i creneHy HA MHoxHTENH: Po(x) = (x — x9)@, - 1(x), rae
P,(x)u @, _ (x) — MBEOro4JeHsl OT OHOM ITepeMeHHO! COOTHETCTBEHHO
n-it 1 (n — 1)-it cTenendn, u P (xg) = 0!. Orcions, B UACTHOCTH, CIEAYET,
4TO YUCAO KOPHEl MHOZOUNEHA HE NPEEOCXOTUM €20 CMENeRU.

Ynpaxnenun

75. CymecTeyeT 1M HaTypajabHOE 71, IPE KOTOPOM rpadmuk
(GyHEIMHZ ¥ = X" DPOXOZAT Yepes TOUKY:

1) A(7; 343); 8c(-2:-22 } 9°E-3;-6561)

3’ 243

2) B(—6; 1296); 4) D(-0,2; —0,0000001024);

76. KakuM HATYDAIBHRIM YHCIOM, KpoMe 1, MOsKeT G6EITH OKa-
3aTeNn CTENEeHM APryMeHTa (DYHKOHH ¥y = x", eC/IM M3BECTHO, 9UTO
IPH HEKOTOPOM IeJIOM 3EaY9€HHHA X 3HAUeHMe DYHEKINY I PABHO!

1)4; 2)8; 3)-8; 4)16; 5)81; 6)64; 7)-64?

77. B KaKAX KOOPAWHATHLIX YETBEPTAX PACHIOJIOXKEE rpadux
dbysKOUA:

1)y =2 4)° y = (x - 5)19
2)y =% 5)° y=(x -4~ 10;
) y=(x+3); 6)°y=(x+6)24 +17

78°. Mosxer 1u rpa¢pux QyExoum y = (x — a)” + b umeTs Tou-
KH BO BCeX KOODAMHATHBIX YETBEPTAX, ecau: 1) n — deTHOE HATY-
panbHOoe 9HCI0; 2) n — HeueTHOE HATYpaldbHOEe 4Yneao. Ecam Mo-
3KeT, NpUBEANTE KOBKPETHLIE 3HAYEeHAA 4, b U n.

&
79". OupenennTe, 9epes Kaxue KOOPANHATHEIE YETBEPTH HPO-

xoauT rpaduk dysxnun y = k(x — a)” + b, rae: 1) n — gerHOE Ha-
TYpaJabHOE YHCJI0; 2) 72 — HeYeTHOE HATYDPAJIbHOE YMCIO0, IPAIeM:

aYk>0,a>0,b>0; nDk<0,a>0,b>0;
60)k>0,a>0,b<0; e}k<0,a>0,b<0;
B E>0,a<0,b>0; K)k<0,a<0,b>0;
Nk>0,a<0,b<0; N k<0,a<0,b<0,

1 Ppannyackul mMareMaTnk OThed Besy (1730—1783) apoxasan, dro
P(x) = (x — xp)Q,, - 1(x) + P(xgp), rae xp — smwboe uncao. B cayune, Korna
9TO YHCI0 — KOpeHb MHOrOWIeHa, nMeeM P (xg) = 0 u P (x) = (x — x0)&, _ 1(x).
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o
80" . OnpenesnuTe, ecAy BO3MOYKHO, QeTHBIM HJIM HETOTHHIM
QUCIOM ABJISAETCA IIOKA3ATe]b CTelleHM 1 QYEKuMH y = f(x), rae

f(x) = x", 3agas, 4TO:
1) f(-5) > f(~3); 8) f(-5) < f(~3); 5) 7(8) > f(-3);
2) f(-5) > £(3); 4) f(-5) < f(3); 6) f(5) > £(3).

81. CpasauTe, €CAM BO3MOMHO, HATYDAJLELIC YHCAA M W N,
3HAas, 9TO!

1)1,3™ <1,3% 4) (V2)™ < (J2)";
2)0,8"<0,8";  5*(1-J/D)"<1-J2)".
3 m 3 n .
5 (E) S HE
@'ﬁ)c NOMOIMB}0 KAKHMX NpeodpazcBaruil 13 rpaduKa GyEKIun
Y = x" MOXHO HOJNYyYHTE rpadhuK HyHKDEM:

1 y=-x"2)y=0,2x"7 ® Mosxno na YTBEPXKAATE, YTO BCE

TR QpyaRmEa y = x7, y = -x" u y = 0,2x" umeror OMHAKOBYIO
YeTHOCT: (Bce OHM YeTHhIEe MJIH BCE OHM HeueTHbie)?

8§ Tokasure, 9To cnenyionme GVEKIVHA ABISIOTCH YeTHHIMMU:
1)y=3xﬁ—3x +7; 8)® y=x-x"*2-4,

x84+8

@y S T

(84 ) JloxasuTe, 9T CIEAYIONIME. DYHKIMA ABIAIOTCH HeTer-
HEINMM: .

fl)y 325 - 5x3; 3)* y=x"-x

+8
2)y
.} xs..—

"+1~x.

85C. fisanercs mn ¢yEXRONA YeTHOMN, HeveTHOH HIH OHA He H#B-
JNAETCA HU 9eTHON, HU HeueTHOit:
Dy= -x2npr x <0, e —{x+1)2npax<0,
d x2npnx>0; (x-l)znpnx>0;
2) *{—xanpnx<0, g (x+1)2upnx<1,
¥ 28 npu x > 0; -(x - 1)? npa x 2 1?
ITocrpoitre rpadukH aTHX dyEHKUEHE. Kakas u3 dyHKIMiT nMe-
©T TOMKY paspeiBa?

46



86°. IlpencraBbTe CTEAYIOMYIO (DYHK-
pai0 KAK CYMMY 4YeTHOH ¥ HeYeTHOR
(DYHKIHA:

Hy= 49 +5x-4;

= lx - 2x°

2)y= o e g 1

87°. fisaserca mu: 1) cymwma; 2) pas-
HOCTH; 3) IpoHaBeAeHHe; 4) 9acTHOE 4eT-
poii ¥ HeueTHOM QyHKUmiA ¢ OZMRAKOBR- [ [ | T TN
MH 00NaCTAMHU ONpesie/ieRusa: a) ueTHoOH; Puc. 41
6) neuerHON DyHKIHEH? ) -

88. Ha preynke 41 usobpakena yacrs napaGonnl, onoanure
ee TaK, 4To0b! nonyuuanigica rpadpur 3a1aBai:

1) yuernyio pyaxmuio; 2) HeueTHyI0o QYyHKIHIO.

L Bagaiire 37y QyHKIMIO QOpMYNOH ANK KYCOYEHO M YKAXKMNTE
IPOMEXKYTKHM ee Bo3pacTanmA u yOwBauna. VmMeer nu 3Ta QYHK-
U TOYKY pasprrea? -

e
L4

89'. Mooker 1 Ipu KaKOM-BUOYAL SHATEENH @ YPABHEeHHE!

1) 245 — x* 4+ ax? = 1 nMers poBHO TPH KODHS;

2) ax® - 529 + 4x? - x% = 8 umers posBO HATH KOpHEN?

20°®. ITopfepuTe KOpeHh MHOTOWIEHA cpeau Jendrenei cBo-

GonrOro “LNEHA B PasIKHuTe MHOU'CUYJIEH H& MHOXHKTEIH ¢ HO-
MOILLK CHASNCTBHA K3 TeOPeMEl Besy:

1) P(x) = x3 + 3x% - 10x — 24;

2) P(x)=2x3 ~ Tx% ~ 2x + T;

3) P(x) = 2x% + x% -~ 13x + 6;

4) P(x) = 8x* — 1128 — 10x% + 22x + 8;

5) P(x) = 2x% + 5x% ~ 10x% + 5x - 12.

91°. HJna xaxporo B3 MEHOrowieHos P(x), ykasaHHBIX B IIpe-

ALIAYIIEM HOMepe, pemiuTe ypasEeape P(x) = 0 B HepaBeHCTBO
P(x)<0.

Konwmponvroie sonpocet u aadanus

1. HazosuTe cBoiicTBa, ofmue aaa Beex dyaxnmil y = x*, rae
1l — HATYpaJdbHOe YHCJIO,
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2, HazosuTe cBofcTaa hyEKUM y = x”, paaimuube 414 ger-
HBIX 1 HEYETHBIX 7.

3. MosxB0 in ¢HefaTh BRIBOZ O TOM, YTO M > n, 3HAA, 970 IIPH He-

KOTOPOM TOIOMKHTENEHOM @ BepHO HepaeeHeTso g™ > a”? Yxkamure
BCE IIOJIOMKUTEIBHBIe 3HAUCHNSA @, IPH KOTOPLIX STOT BLIBOA BEPEH.

4. flsnserca nm Pyskuus y = 5x° — 3x% + x ~ 1 vernoii, He-
YeTHOH WJH OHA He ABJIAEeTCH HU YeTHOM, HA HEYeTHOM

6. Ilonarne KOpPHA n-# CTENEHHK

ITo rpadpury QyHKIUM Yy = x2 11 m06oro NoXoKHTEALHOTO
YHCTa & MOMCHO HalTH umucaa, KBaJPATE! KOTOPHIX PABHEL . JTH
YHcJa MBI HA3EIBAJIHM KBALPATHLEIMYE KOPDHAMHY U3 a (puc. 42, a).

Ilo rpadury GyEROHM Y = x3 ana 1106010 uKena a MoxHO Hal-

TH TaKoe gucyao b, uro b=a (puc. 42, 6). 310 YHCNO HASKBAIOT KY-
Ouveckum KOPHEM U3 G WK KODHeM mpembeil cmeneny us a.

Boofine, 0o rpaduKy GYERIUA y = X" MOXHO EAfTH 9UCIO,
n-# CTeneHb KOTOPOro M3BeCTHA. _

Hucao, n-a ecmenens KOMOPOZO PAGHA A, HA3LIEAIOM KOP-
HeM n-ii cmenenu u3a.

Tak, xopEeM NATOM cTemeHM W3 4ucaa —32 ABAgeTCS HUC-
no —2, Tak Kax (—2)5 = —-32, a KODHSMH UEeTBEPTOH CTeNeHH U3
gpcna 16 aeasioTes NPOTUBONONOMKHBIC uMcaa 2 M —2, TaK Kak
24 = (-2)* = 16.

[Ipu so6om @ NpaAMas ¥ = @ uMeer ¢ rpadbrKoM QYHKIHY y = x”,
rfie 7 — HeIeTHOe HATYPAJNLHOe TUCIO, OTIMYHoe oT 1, ofuy oburyo

i e e e
e b ibe : |} 5
13 bt gty
P IR - W e e
| 2R 1 i 'i:

S RN PR o
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104Ky (puc. 43, a), abcnucca KOTOPOH ABIRETCA KOPDHEM n-i crene-

HHU B3 @. ITOT KOPeEDh 0D03EAYAIOT ’fﬁ (aaTaeTca: KopeHb n-# crene-
HHA U3 Q).

ITpu no60oM TONOKUTENRHOM ¢ OPAMAS Y = g UMeeT ¢ rpadn-
koM byHKIHYE ¥ = x"*, rae n — 4YeTHOe HATYpPaJbHOE YHCIO0, XBE 06-
mue ToukH (puc. 43, 6), abcuNcesl KOTODRIX ABISIOTCA KODHAMM
n-# creneny 3 a. OfUE H3 9THX KopHEeH NoaokuUTeNeH, ero obo-

3HAYAIOT 'ﬁ./(_l, ADYTOl — TIPOTHBOIOJOXKHOE My YHCNO, T, e. —%/a.
Kopers wetnoit crenenn u3 0 paser 0 (0" = 0 opu mobom Ba-
TYPAJIBHOM 71):
nfo=0.

JIi060€ umcI0, BO3BEZIeHHOE B CTENEHD ¢ YeTHHIM HATYPANbLHRIM
noxasaTesieM, HEOTPDHIATEILHO, CACAOBATENILHO, HE CYIIeCTBYeT
KOPEA 9eTHON CTeNleHH K3 OTPHIATENLHOI'O YNCIa.

B sanucy 4/a a BasKIBAIOT NOGKOPEHHBIM LUCIOM WK RODKO-
PEHHBIM BLIPANECHUECM, 8 1 — NOKA3AMENEM CMENeH KOPHR.,

Ilpn sanyucH KBaAPATHBIX KODHEH IIOKa3aTesab CTeNeHH KOPHSA
He YKasHBaoT, :

B 3aBMCHMOCTH OT YeTHOCTM HJIE HEUETHOCTH 21 BBIDAYKEHHE

*[a mMeeT WM He AMeeT CMBIC/ DY OTPHIATEILHEIX . Ma-3a 5T0-
ro Opd OpPoBeAeHHA OOIMUX paccyXAeHHH OTHOCHTE/JRHO KOpHeH
n-i cCTeneHd UPUXOAUTCA PACCMATPHBATE ABa cayyasn, EcrecTeen-
HO IIOTOMY IIPM PACCMOTPEHHH CBOMCTE OIDAHMYHTHCH KOPHAMH
H3 HEOTPHIATEIbHBIX YHCe] — aPU(MeTHYeCKUMM KOPHAMH n-i
cTeneHn, A KOpPHH HEYETHOH CTEIIeHM M3 OTPALATEJBEEX YHCeN,
XOTOpBIE NPy 3ToM Kak Okl ocraoTca «3a 60pToM», MOKEO GyaeT

vy
y=
a y=
1+
' . 0 1 X
a) 0)

Puc. 43
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BCErZa BRIPA3ATH Yepe3 apHpMermueckue: V—a = —4/a, rae n —
HedeTHOoE yncho, a > 0. 3ro crenyer, HanpuMep, U3 CHMMETPRH

TogeK A ¥ A rpaduka GyHKOUH ¥ = x” OTHOCHTENBHO HAYAJIA KO-

opaunar (pac. 44). Tak, sanpumep, V—11 = -1/11.

Dopmyna y = '.‘J:_c TIO3BOJIAET JJIA JII000r0 HEOTPHLIATEILHONO 3HA-
YeHUA NepeMeEHOoH X BAWTHA eHCTREHHOe COOTBETCTRYIIIee 3HAYe-
HHe NepeMeHHOR J ¥, CREA0BATENRED, 3a/12eT I KaK QYHKIHIO X.

Nna pemeHus ofpamuoil 3aja9u — HAXOMXKEHWA SHAYCHUA
IepeMeEHOH! X N0 3a5aHHOMY BHAYMEHHIO Y H3 3TOH HOPMYIEI MOXK-
HO BBIPA3WTh IIepeMEHHYI0 X KaK (QYHKOUI HepeMeHHON y:

x = y". PaBencraaM x = y" u y = %/x yIOBACTBOPAIOT KOOPAKHATET
OREUX M TeX e TOueK (MEl IPOZO/IKAEM PACCMATDPHMBATE TOJBKO
HEOTPHNATeNLHEIE 3HAYEHHA X ¥ y). [pyruMm ciaosamMy, Qyrk-

yuu y = "x u x = y" umerom odun u mom e zpaui.

W asror rpaduk MoXKHO mHOAYVUHTH, Opeobpas’oBaB TIpadmK
dyexuun y = x”.

PaceMOTPHM cTeneHasle QyHKUMA ¥ = x" u x = y" npu x > 0,
y 2 0 (ARROOMHEHM, 9T0 APIryMEHTOM BTOPOH (PYHKLIHH gBNAETCH
nepemernasn y). Ilycrs rouxa M(a; b) npunaznexuT rpadury
(yExuuu y = x", roraa b = a”. Ho u3 31010 7K€ paBeHCTBa CIey-
eT, 9ro Touka N(b; a) npunagnexur rpapury byExkonR X = y".
Ilpamas y = x OpOXOAHMT Heped NIPOTHBONOJICHKHEIE BepPIIMHEL
Kpanpata ¢ Auaroranasi MN (puc. 45) », 3HAYHT, ABAIETCH €10
ocekio cumMeTprn. CrnegosarensRo, T09kR M(a; b) u N(b; a) cum-
MEeTPAYHE! OTHOCHTENBHO IPAMON y = X.

7
b M(a; &)
a I N(b; a)
y:;. TO a bx
)
Pue. 44 Pue. 45
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AHANOrHYHO MOMHO NOKA3aTh, YTO JEKO- 1. [ ' |
6ot Toure rpaduka QyEKIHK X = y” cooTBeT- '
CTBYET CHMMETPUYHAA e¥ OTHOCHTeILHO NPH-
MO¥ Y = X ToUKa rpaduka dyrxiuy y = x”,

Taxkum o0pasoM, rpapury oyExnAE

y=x"uy= /x (EanoMERM, uTo QYHROHH

y= i/x B x = y* EMEIOT O/IMH ¥ TOT e rpa-
(HK) CHMMETPUIHB! OTHOCHTENBHO NPAMOHK
y = x. B pansHeifiieM HaM BCTPETATCA M R ]
IpyTHe napkl QyHKOWE ¢ CHMMETPHYHEIMHA Puc. 46
OTHOCUTENBHO NpaAMoil ¥ = x rpaduramuy,

Qynryuu y = f(x) u y = @(x), epaguru xomopeix cummem-
PURHbL OMHOCUMENLHO NPAMOLL Y = X, HA3LLEAIOM E3AUMHO 00-
PAMHBLMUY, G KAHOY0 u3 maxux Gyuryuil — obpamumoi.

PaccMaTpuBag CXeMATHUeCKHe IPa@UKM B3AMMHO 0GDATHBRIX
byt y=x"uy = = 1fx, naobpaskeHHkIe BA PHCYHKe 46, MOMKHO
chOpPMYJIUPOBATH HEKOTOPEIE OCHOBHEIE CBOMCTBA cbymcmm y= nfx,
opu x = 0,

Croiicteo 1. DYyEKOUA BO3PACTAET, TAK KAK TOYKa rpaduxa c
Gonbmeii abcruccoit KMeer i GONBIIYIO CPDAMHATY.

CaotictBo 2, I'paduk pyEKUME npoxo,un’r gepes TOUYKH ¢ Roop-
ausnaramu (0; 0) ;m (15 1).

CaoiictBo 3. 13 cummerpun rpadukos Gpyagumi y = x” u

y= nfx e¢aepyeT, 4TO 3HavYeHAd QyHKOAR ¥ = n/x MoryT 6RITH KaK
YTOAHO BEJIHKH. :

Ha pucysxke 47 naobpasens! rpaduxn hynxuui y = %z npu
x 2 0 gna n, pasabix: 2; 31 4.

Mo>KHO 3aMeTHTh, 9TO rpaduk Toi 13 QyHxrnouit y = %/x, y Koro-
poit moxasaTens creneHu KopHA n Soabiie, HA npomexyTre (0: 1)
HAXOZUTCA BhIIIE, 4 Ra mpoMesxyTre (1; +00) — HHAMe APYTUX.

T | Heracoik théh ma0®

y
G i na P P SRR o B e, it Yot o sl T =
4 —} -+ ;I[:_ i y= ﬁ
3 e i -—..-_‘_.If--’ .Y f y = %
2} === e : y=Yi
1 B e s
o i i - :
0o 1 23 4 5 678 910111213141516 x
Puc. 47
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8/c2_ o5
x<— 25 <0,
Jr+6—2
Peme nne. IogxopeHHbIe BHIDAMNEHHA NOIMKHEI ORITE HEOT-
PHUATENLHEL: '

{ x2—25>0,{ x<-5mmx 25,
x+620, x » -8B,

TIpu -6 < x < =5 unu x > 5 uucaUTENb APOOR IIOJOKHATEJICH.
Haiifem HyNH 3EAMEHATENA:

Jx+6 —-2=0, Jx+6 =I2,'x+lﬁ=4,x=-2.

Ilpu x > —2 anaueRus SHAMEHATEN A
TIOJIOIKATEIbHEI, & IipA —6 € x < -2 —
oTpHIATEeNbEE, 3HAUMT, OPH X > 5
Apo6bL IPUHUMEET IOJOKUTENbHbIE
3BAYeHMuA, a pu —6 € x < —5 -~ oTpU-
; naTesabEsie (puc, 48).

Puc, 48 OrBer. —-6<x<-5.

Mpumep 2. Pemnrs ypasaenue 42x +3 + Jx -2 =4,

Ilpumedasnue YpaBHeHHS, B KOTOPHX HEM3BECTHOE CTOMT MOJ
SHAKOM PAJMKANIA, HASKWEBAKWT uppayuonarvrvimu, O6uryELIl crrocob pe-
eRuA — N0ABATHECA OT PAJHKANOB, BOSBOLA 00 YACTH YDABHEHHUS B
crenersb. OFEAKO OPH 3TOM CJHEAYET HMETh BBALY, UTO PH BOSBEICHUN B
YeTHYIO CTeNeHb MOrYT NOABHTRCA JIHMIIHHE, TAK HA3JRIBAEMEIE NOCHO-
poxMuie, KODHH. Tak, HANpHMep, BO3BOAA B KBAJDAT YDABHEHHE .\/;: =—
He HMeIoIee KOpHeil, Mal NOJYUYAM YpaBHeHHMe X = 1, KOpeHs KOTOporo
HE ABJIAETCH KOPHEM HCXOAHOIO YPABHENHA — NOCTOPOHEMIA KOPEH,

Pemenue. Hepea TeM XK BOSBOEHUTE JAHHOE YDABHEHHE B
KBagpaT, IOJE3HO PASHECTH DASHMKAJE! IO PABHBIM YACTAM ypaB-

HEeHHA.
J2x 48+ Jx-2=4, J2x+3=4-Jx-2,
2¢+8=16+x-2-8Jx—-2,8Jx-2=11~=x.

Eire pas B03BOANM B KBAADAT:
64(x — 2) = 121 + x2 - 22x, x% — 86x + 249 =0, x; = 3, xy = 83.

Teneps creayer NPOBEPHUTEH, ABJISIOTCH JTH HaWNeHHBIS YHCIA
KOPHAMM HCXOJHOTO YDABHEHMHA, T. €. HET JH CpefH HAAZeHHBIX
KOpHEN HOCTOPOHHAMNX.
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IIposepra. 1)pu x=3: JZ . 3+3+J3—2=4—Bepno.

2) Ilpu x = 83: J2 83+3+483-2=4— HeBepHo (Tax Kax
yIKe NepBEIdl KopeHs Gonbine 4).

OrBerT. 3.

Mpumezarne. Moxnao 66010 BaliTH N0oR6OPOM KOPEHEb X = 3, W,
HMOCKOJIBKY JIEBAS UACTh YPABHEHHS 34JAeT BOSPACTAIOINYI0 PyHKOHIO,
¢eN1aTh BHIBOA 06 OTCYTCTBUK APYIUX KOpHeit.

IMpumep 3. PemuTs uppayuonanrvnoe HepaseHCcmeo

Jxi+x-12> x.

Pemenue. 3fech HAM TaKke HYKHO U36GaBHTHCA OT pAaaH-
xana, OTHAKO B OTJIMYME OT YPABHEHHM, IPH PeIIeHNH KOTOPBIX
MBI HEXOZHM BCEro HECKOJIBKO YHCeJl, PeIIeHue HEePABCHCTB, KAK
BHI 3HaeTe, 00RUHO HPUBOAUT K OECKOHEUHOMY MHOMKECTBY 3HaUe-
HUI DePeMeHHOo! ¥ NPOREPUTEL X BCe HEBO3MOMKHO.

Byznem paccyxaarthk uHade. 3aMeTrHM, 4T0, KOrsa OIpaBas 4acTh
JAaEHOT'0 HePABEHCTBA OTPHNATEILHA, HePABEHCTBO BePHO, €CJd, KO-
HEYHO, OHO IPH 3TOM MMEeeT CMBIC/. 3HAYUT, BCE PeHICHNs CHCTEMbI
{ x<0,

Z+x-1220

Ecnu e npaBas 4acTh HePABEHCTBA HEOTPHIATENLHA, TO He-
PaBEHCTBO MOXKHO BO3BECTH B KBaZpar (10 CBOMCTBAM HEPABEHCTB
¢ HEOTPHIATENLHLIMH TACTAMH):

{x?l),
P+ x-12> x2,

Taxum ofpazoM, Bce MHOXKECTEO PEHIeHHI HCXOZHOrO Hepa-
BCHCTBA ABAAETCA o0beHHEHNEM DellleHAH ABYX CHCTEM,

ABJNHAIOTCH PellIeHHAMH JAHHOMN0 HEPABEHCTEA.

{x-((), {x?ﬂ.

XX+x-1220 "M | 224 x-12> 22,

{x<0, {x)O,
x<-4dymux =3 BIH | x> 12,

x<—4ummmx>12,

Orser. x<-4,x>12.

Mpumeuadne. CsolicTBa HePDABEHCTE C MOJOKHATEABRLIMH TTe-
HAMH yZ06HO HCMOAB30BATE H IPH PEINeHWHM HpPANNOHANLEKIX ypaBHe-
HMI, 0cofeHBO KOrza Nnposepka KopHell rpysocemka. Ha ocHOBREAM COOT-
BETCTBYIOIIETO CBOMCTBA HEPABEHCTE WM OIpeAeleHHsA KBaZpaTHOTIO
KOpH#, DY DEIICHHH YDaBHeHus Buxa A/f(x) = g(x) AoCTaTOYHO MpoBe-
PHTB, 9TO g{x) = 0.
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Ynpaxnenusn

92. Bepuo su, yT0! _
1) yncno -3 ABAACTCA KODHEEM 4yeTBepTOl cTeneny B3 yucia 81;

2) queno % ABJISIETCS KOPHEM TPeTheH CTeleHH M3 THCa i :

8) umcao 0,1 ABNSeTcA KODHeM MIeCTOH CTENEHM M3 YHCJIa
0,000001;

4) gucno —10 apnsiercd KODHEM NATOH CTeNeHH M3 YHCNa
-100 000?

93, HaliquTe KOpHE YDABHEEMA:

1) 22 =10; 6) (8x — 2)° = -32;
3 - 16: = B Lo
2) x% = 16; 7 (5-32)°= =
3) x%=-43; 8) (5x + T)4 = 81;
4) x8 = 15; 9) (x% - 5x + 2)% = 64;

5) (8 - 2x)° = 8; 10) (9x — xZ ~ 4)* = 256,

94. C noMompio rpapaxa Pyaxmmumy y = x° maiizure npuban-
JKEeHHBIC SHAUEHNA KYOUTeCcKHX KOpHell U3 guceT:
1)5; 2)-7; 3)4,7; 4)-6,5.

95. Ilpneaznekur a1 rpapary GyHRDHA Y = 3/x Touxa:
1) A(3,375; 1,5); 2) B(-0,125; -0,56); 3) C(—343; -7)?

96. Mana pysxuusa y = nfx . Haitaure n, ecan rpatbmc dbyax-
OMA NPOXOZHUT 9epes TOUKY:
1) A(-0,00032; -0,2); 2)B(2187; 3).

97. KakuM HATYDANBHLIM YACJIOM MOMeT ObITh 72 — [OKAa3a-

TeXb CTeNeHH KOPHA y GYHRIUK y = nfx , eCIM M3BECTHO, YTO

Y IPMHUMAET HATYPaJbHOe 3HaYeHNMe, KOTAa APryMEHT X PaBeH:
1)4; 2)8; 3)27; 4)16; 5)81; 6)64; 7)1024?

98. CpagruTe HATYPANBLHEIE YHCJIA M U 12, 3HAH, YTO!

DA <y 40w < n/@;
2) min, 7 < ﬂ(.0,7; ' 5)0 m«/ﬂ—3 & ’5/1'!"3.
i i,
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99, Bagaitre pyEKIIH0, OGPATHYIO

(PYHKIHH:
Dy=x; Ny=2x-1;
2l =52

® Kax ceasamst ko3 punnedT £y
u kg B3aMMHO OOpPATHBIX JIHHEMWHBIX
byakuui y = kyx +Ilny=Ekex + m?

b g ks T

100. Ecnn ¢yuxuus y = f(x), sa- | tivarlal b
J[aBHag pHCYHKOM 49, oOpaTuma, 1e- Puc. 49

pepucyiire B TeTpafih ee rpadHK, U B
7oif e cmereme KoopIuHAT msolpasmre rpadmr ofparHOll eif

bynrowuu y = g(x).

101. UnveeT A¥ CMEICT BEIpaXKeHKe:

1) 4/10; 4) 8/-8; TC 45 - J22;

2) 4/18; 5) ¥-15; 8)° 13/7~ 5,22

3) 4/~25; 6) %/-5;

102. BripasuTe uepes apubMeTUYeCKHe KODHM Te B3 KOpHEH,
KOTOPble apudMeTHUECKHMH He SBAAIOTCA?

1) 8-7; H° 33— J5; 7H® Vet +x+1;
2) 8/~6; 5)® 9/~1 - a2; 8)® &=c2+5c-17.
3°%1-2; 6)° ¥ a+4ap-b2;

103. IIpu KaKuX JRAYEHUAX X HMEeeT CMBICJ BHIPaYkeHne:

1)8x; = 5) 4ex-5; 8)C 8/4x2~1;
2):{5; 6) /3 +6x; 9)® 8/x2 - x - 90;
3) 19/x2; 7)° 4f25 — x2; 10)® 18/20x -~ x2 + 96 ?

1,
4)125.

104, TIpy xaKuX 3HAYEHHAX X He HMeeT CMBICA BhIDAMEHHe:

1, Bfx . 10/x2 - 25
Va3 Yacg YVreemt
4/x -2 x<—4
4 10 =
2, g¥Erd, g MMor,
ﬁ+3 9-=x *x+3
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105, Pemnure ypaBHeHHE:

DYz =2%; 34x+1=02 5YxE+7=2
2)8x =23 4) 3/2 -5x =0,6; 6) 3/x3 + 37 =-3.

106°. Pemure ypasHerue: '

1) 322 +5x+6=1-x  B5)Jx+6 -Jx =1;

2) J3x2+Tx+6 =x—1; 8) Vx + J13-x =5;

3) Jox2+ 16x =2x+3; T JBx+7 - Jx+1=2;
4) J5x2-15x-1=8-2x; 8 15-x+.J3-x=6.
107. Pemure BEepaBeHCTBO: '

N T RETTITY |
1) —2-7__ <o0: 9y ¥17— 182237 5 0.
J4xZ2 - 19x + 12 ' x+3

b= Sl

108°, Pemure HepaBeHCTBO:

1) 9z - 20 > x; 5) Wx2-x-12 <x;

2) m ?lx; 6) m < 4x;
HNx+2<Ji+5x; 7® Jsxi+x 28x-1;
Hx-1>.J3x+7; 8)® J10x2+9x >x+2.

Ifoumponbn ble sonpocHl U 3adanun

1. MaitTe onpesenenne KOPHA N-% CTENeHH U3 YHCJA.

2. Yto osHauaer sanmck %/a ? Yo Taxoe apudMeTHICCKHH KO-
PeHBb n-i cTeneHH U3 uAcHa a?

3. ITogemy npw pelneEMH MPPAIMOHAJBHEIX YPaBHeHHUIH Heol-
XOAMMO AeJaTh NIPOBEPKY KOpHe#?

4. Pelrute MppanuoHanbHEOe ypaBHenme 411 -2x = 4 — «x.
O6psacHUTe, I1096My OPH OPOBEPKe KOPHe# JoCTATOYHO 6BLIO Gl
ybeaurbes, ato 4 — x 2 0.

5. K pemienuio KAKHX CHCTEM CBOZHTCA pelNeHEHe HPPALM-
OHAJIBHOTO HepaBeHCTBa A/f(x) > g(x)?
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7. ColicTBa apH(MeTHYECKHX KODHeH

Br1 3HaKOMEI CO CBOMCTBAMM KBaiDATHRIX KOpHeH. AHaNOTUYHBI-
MH CBOHCTBAMM OGNIAfa0T U ApudMeTHICCKAE KOPDHH N-H CTeNeHH!

CpoiicTBa apadMeTHIECKHX KOpHE

CroiicTBa KBaZpaTHhie lcopnﬁ KOpHH n-H creneHn
Csoiterso 1 Jab=Ja-.Jb ’Wy=’,‘f&-’!ﬁ)
CeoitcTso 2 a Ja JE_"a

% U
CgoiicTso 3 Ja_’“=l(./¢_z)m nfam = (3fa)™

Yo ompegeneruo aprdMeTHUECKOTO KOPDHA 7i-# CTENeHEn ANH
Jn:0600ro HEOTPHIATEIBHOrO URCIA d

(%a)" =a.

CnenoBaTennrHO, 9T00bI yOeANTHLCA B CIPABEAIMBOCTHA PABEHCT-
Ba 'i/;: = y, rge w’i — apu(pMeTHIECKHE KOpeHE n-# cTelieHH,
HY}XHO HPOBEPUTS BEINOJIHEHNE ABYX YCAOBMIH:

Dy>0u2)y*==x.

JloraKeM, HanpuMep, 4To J/a™ = ('1/5)'".

Iomxso 661ts: 1) (Va)™ > 01 2) ((3/a)™)" = a™.

1) nfa > 0, xak apubMeTIIeCKui KOpenb, 3uaunT, u (4a)" > 0.
(BameruM, UTO echiu M — IeN0e oTpuHATeNhHoe yueao uwam 0, To
UHMIO @ JO/IKHO ORITH IOMOKUTENBHEIM. )

2) (Wa)™)" = (4a)™" = ((Wa)")" = a™.

O6a yenoBHS BHIIIOJHAITCA, 3HAYHT, DABEHCTBO A/a™ = ('?Jc_t)m
BEPHO. '

IlpuBeaeM IpEMEPHl HCIONAL3OBAHHA CBOMCTB apHbMeTHUe-
CKHX KOpDHeH.

Iiprmep 1. BrHecT MEOXKUTeNh U3-TIOA 35aKa KOPEA: 3/8ab.
Pemenmne.

8/8a5 = 3/8a3 - a2 =3/8a3-8/a2 = 3/(24)8- 3/a? = 2a3/a?.
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IIpumMep 2. VOPOCTHTEL BEIpAXKEHHE

(% - 3fay? - 3/ 4[5 - 230a).
Pemesue. Packpoem ckofku M nppusesieM nogobHBIE
craraemeaie:

(&fx? - Ua)? - 3x?- (3/x? - 2%a) =
= 8/xt + 3/a? - 2 8/x%+ 3/a - Yxt + 23/x2- /0 = Va2,
IIpumep 3. CpaBHUTH 29;/511%3.}300.

Pemenmne. 23/5=3/28.9/5 =3/23 . 5=3/40;
lm=ajﬁ 4/300 = 3/ - 300 = 4/37.5.

Dyexnua y = 4/x Bospacrawonias, T. e. 60abmemMy HOAKOpeH-
HOMY YHCJY COOTBeTCTBYeT 60nninee 3HaveHue Kopusa: 40 > 37,5,

cneposarensao, /40 > 3/37,5.
Orser. 285> %3.\/300.

CeoiicrBa 1--~3 ucnons3yoTca ANS npeobpa3oBaHus apudmMe-
THYECKHX KODHel o Hoi H Toif e creneHEu. OgHAKO B OAHOM BHI-
PaXKeHHH MOryT OKa3aThCA KOPHHM PA3HBIX CcTenmeHe:,

Apu(MeTHUECKHEe KOPHU PASJMYHBIX CTENeHe# CBA3LIBAIOT
CAeAvIONIue IB8 CBOMCTSA!

Csoiicrso 4. "ifa = %4 /a.

Ceoitcrao 5. "Afamk = %fgm,
Jloxaxem cBoicTBO 5. J]0/MmKHO 6BITE:

1) ¥a™ > 0 2) (Wa™)™* =
1) ’k/z:_’“ 2 0, rax apucmerugyeckHi KOpeHb;

k k
2) (Wa™™ = ((a™)")" = (@™)* = a™*
Ipumeuadue., Ecau norasaTens cTeNeRKH MOSKOPEHHOrO BhIpa-

JKeHHA NeMHUTCA Ha NOKA3ATEe b CTENPEA KOPH#A, TO CROicTBO § 3anvcwBa-
m

. v
ercs TaK: Wamt=a .
28

Hanpumep, V328 = 3 T=3t=81,

IIpumep 4. Ynpocrurs smpaxenue ya? - 3a.
Pemenue. Brmecem a® moj 3HAK KyOMUECKOTO KOPHA:

da"’ E % ='{}3/(a2)3 - a.
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IIpuMeHUM CBOMCTRO 4 ¥ YIIPOCTEM NOZKOPEHHOE BRIPAYXKEHHE!

7.}’:/(32)3 ca= 21../&:“ -a=%fa7,

IlpuMennM cBOMCTBO 5 (COKPATHM NOKA3ATENBb CTENEHH KOp-
HA ¥ I0Xa3aTe/b CTENesH ITOIKOPEEHOrC BHNPasKeHua):

2fa7 =317 =3[,
Hrax, Va2 - 3a =3%/a.

Ilpumep 5. IlpegcTaruTs B BH/ie KODHS U3 IMCka BhIpame-
3f3 .4
EUE M .
/6
Pemenue. IIpuBesem gaHHRE KOPHH K OZHOMY B TOMY e

noxasarenio crenenu. Hamnbosmee mpocThIM 0OIMM noKasaTeneMm
ABNAETCA HauMeHpIee ofmiee KpaTHOe IIOKasaTejiedl CTemeHH

KopHeit — umero 12. 4/3 = 12/34; 4/2 = 13/23; 6/g = 12/g2,
8B4 _ 1431 1308 _ f34. 23
e 12fge e

R T -

Taxkum obpaszom,

Ynpaxwcnenun

109. HokaxkuTe, YTO A1A apupMeTHUeCKHX KOPHe# BepHO pa-
Bewcrso Wab = a + ib.

110, Berugcnyre:

1) 425 - 81; 7)° 4/125 - 405 ;

2) J49 - 0,16; 8)° 4/32 - 648;

3)° J1,6 - 12,1; 9)5;’%:3;3;

4) %8 - 27; 10)5%0@:

5) 8/250 - 82; 1)® 47- /22 - 47+ .J22;
6°41.,25-6,4; 12)°%5-2.6 -¥5+2.6.
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111. BrirecuTe MHOKHTENE A3-N0/ 3HAKA KOPHA:

1) W2 ) bY; 7)° 4/82x1%519;

2) 4275, 5) 3/a%%1;  8)® 4/~12847%M.

3 ¥al; 6 Y-ab;

112, ITpexcrasbTe B BUAE KOPHA ¢ MeHBIIHM NIOKA3ATEIEM:
445 yuBs; Y-y

2) 427; 5)%6dx%;  8)* Y2./6-5)".

3)® 12/1644; 6) 12/16a%;
113. BamumuTe ¢ OAHAM 3HAKOM PAXUKAJNA:

A 3) vadfa; 5)° 4/% - 3fx;
M1 i
2) Yaa; 4) 3/v2./b; 6)05;-3,];.

114. Cpasrure:;

1)J3,¥5u48; 3 /333 u¥3.3;
2) /2,48 u8/3;  4)48/2 u J243.

115, IlpeacraBbTe B BHAE KODHA:
1) 3/2 + ¢/0,5; 4)8/2,5 : 4/0,5:
2) 8/G - E; 5° 12/5,5 - 4/35 - 4/0,008;

3) 81,5 : 14/8; 6)° 30,6 : 199 - 4/10.
116°. Pemure YDABHEHHE!

1) Jx2+32 - 24/x2+32 =3;

2)3/3x4+ 16 — 8/3x4+ 16 = 2;

3) x% + Jx? + 20 = 22;

4) 22+ 8x - 18+ 4 x2+3x - 6 =0;

B)4ad+1 -8 =y

4x3+1
6) 4 +Ne+3_o
x+2 b
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117°. Joxraxure GODMYJIY «CHOMKHOTO PAJUKANAS |

m=Ja+ gz—bija—.f:?—_b.

C nomMompbio 3T0it GOPMYJIE! YHPOCTHTE BRIPAMKEHUE:!
1) J17+2./145 _J17—2,J145; 9) J6+ 2.5 + 86— 245

118°. He peinas ypaBHEeHU !

1) J26-x - .f12 ~x = 2, HaligATe 3HAYEHHE BBIPAMKEHHUNA
J26—x + J12-x;

2) JBx+39 + J5x — 8 = 10, naitgure sEavenne BEIpasKeHHudA
J5x+39 — J5x-8.

119°®. Penmure ypaBHEHME!

DM+ +¥1-Jx=2  2¥Yx+10-3x-9=1.

120C. Pemnre cucremy ypaBHEHHIN:

L tod Yx + 3y = 4
){J;+“,§ B 3).{x+y=g8;

xy=9; :
3 {2(J§+J§)=3JE, 4.{%@+%J§=12,
) x+y=25; ) xy = 64.

121°. Haiigare nce BHAYEHHA @, NPH KOTOPHIX YDABHEeHHE
EMEET eIRHCTBeHHLI KOPeHE:

D¥x+Jx +48x+Jx +a=0
N* 22+ 42 -8422+4z+1 +a+1=0.

122°, YnpocTaTe BRIpAXKEHEE, CUUTAA, YTO nepeMeHHble IPH-
HHMAIOT TOJBKO NOJOXKHTEJbHEE 3HAUCRHA:

2"@‘.@: 5)@-4‘]{1;;
s)éﬁ'ﬁ; 6) Nx¥/a? : Yxt - Ax.

123°. quucnu're

DY1-42 - 83+2/2; 2)97+4.3 - 8./5-2.
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Konmponsnwvie sonpocst u sadanun
1. JoxaxuTre, 4TO AIA APHPMETHYCCKHX KOpEeH BEePHO PABeH-

CTBO nj ~ -—-—?,mea?O b>0.

2. Buluucnaure Jg . Jg - 8/06

3. Cpasuure 3/23 n2./2.

8. Crenens ¢ panMOHAJBHBIM NMOKa3aTeeM

m
Pasenctso Aa™ = a'_" B cay4ae, KOTAA m JeIUTCH Ha n ('r. €. Mc-
JIO -E — mensoe ), [IO3ROIAET 3aMEHNTH ApHPMeTHHecKHil ROpeHs cTe-
9 8 -10
riennio: 3/3% =8° =33, /58 =52 =51 5/2-10 =2 ° =22y o
Ecir e nenoe YAeIO 7 He AeNUTCA HA HATYPAJIBHOS YHCIO 1, TO
WHCIO T ABLAETCH APOSHLIN.

OnpenenuM cTeneHs ¢ Jpolrbim OKARATEIEM ¢ TIOMOLIBIO pa-
BEHCTBA

m
a® =1fam,a>0.
i =3
Torza mo onpegeneRuio, HanpuMep, 8% = W’ , 5703 = 590 =

= 10/5-8 g, 1.

Takum o6pasom, 048 1106020 PAUUOHAALHOZO YUCAA %, rge

m — nenoe, a n — HATYPaJIbHOE YHCNO, HepaBHoe 1, npu a > 0 no-
Jyuyaem:

m

. a”="nfgm,
PanuoHasmsHOe YMCJIO MOXKHO 38ITECATH B BUAE ApobH pasIudHEI-
2_3
6 9

MU cnocofaMu, HapUMED, % = u 7. n. Hoxaxkem, aro 3Haye-
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Hu€ CTEIEeHN ¢ PAHOHANBHEIM [IOKAa3aTe/IeM He 3aBHCHT OT TOro, KAa-
K0il N3 PABHBIX ApoGell MpeACTARNIEH ee MOKA3ATeNb, T, €., ECIH

m 2

m n
E=£,T0ﬂ =gl

q
rae m ¥ p — nenne, a i ¥ ¢ — HATYPAJbHEIE UHECHA,
JeHcTBATETLEO, YUHTRIBAA, UTO MG = PN, UMEEM!

il 2
a” = nfam = n¢fgms = ngfpen = qfgr = g9,

IMIpramMeuvanune. B Ramem JOKA3ATeNALCTBE MEI NPEAUOJATATIH,
9TO HY 11, HH ¢ He PABHH 1, NOCKO/MBKY IIOKABATENb CTEIIEHH KOPHS He pa-

peH 1. Ecau xe Bce-TakH, HanpuMep, n=1,T.e. m = ‘g » TO mpeoGpanoBa-

1.4
HUS CTAHYT eine ipome: g™ = $/a™9 = Va»" =q9,

MoXXEO NOKA3aTE, UTO AJIA CTeNeEeN ¢ PaNHONAILHLIMY ITOKA-
3aTeJIAMM OCTANTCA CIpPABEAJNHBBIMH CBOHCTBA, panee yCTRHOB-
JeHHBIE ANA CTeNeHeH ¢ IeABIMHA NIOKAa3aTeIAMH:

a* - a* a\*
a*a¥ =a**¥,; = a* " ¥; a*b* = (ab)*; e (3) s (@)Y = a™¥,

Hoxaxem, manpumMep, uro (@*)¥ = o, rge x m y — pa-
)

il
7 \q
oHOHANLHEIE yacaa. Ilyers x = % ny= 5, rorza (a*V = [a"] =

’ LA mp  B.p
= {an] =q}(nfam)3’=qﬂ/amp ﬂanq=an qna:y’qmﬂarpeﬁo.

BaJIOCh JOKA3ATh.
B paMKax OpPHEATOrO ONpejeJeHrA CTeleHNA ¢ APOOHLIM NOKa-
1 2
3aTe/ieM TAKHMEe BhIPAYKEEH#H, Kax (——2)3. 025, (-3)18, He MMeIT
CMEICHA.
V¥ IlonniTKa PACOPOCTPAHKTS OOPEAEICHAS CTENEeHH ¢ JPOOHBIM
IoKAa3aTeNeM HA OTPHIATENbHBIE OCHOBAHHS LOPHBOAHT K IIDOTH-

BopeyusaM. [Torpofyem, Hanmpumep, OPUMEHHTH 9T0 OIpeJesIeHUe
5 8

K BRIDAYKEHHIO (—3)ﬁ. (-3)"% = 18/(=3)6 = 18/36 = 3/3, B 1o xe
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6 1

BpeMs, (--3)13 = (.—3)a = §/=3 = -3/3. Tloxyamnocs, 470 OFHO ¥ TO
JKe BBIDAMKEHHE MMeeT JBa PA3TuUHBIX 3HaueHds. IIpormeopeums
MOXKHO HM30eaTh, eCA¥ ACIOBOPHTECA COKPALATH ZPOCHBIE IIOKA-

34T CTeNEeHH, A
Tlockonury %/0™ = O npu J060M HATYPAJILHOM M, €CTECTBEH-
m

HO cYuTaTh, uTo 0" = /0™ B doonpedesrmsb CTENEED ¢ APOGHLIM

noxasaTenem Ais aroro cayqas: 07 = 0 npu nob6om noroxcumens-
HOM PAYUUOHANEHOM T,

Crenernu ¢ pAIMOHANBEBIMY IIOKA3ATENAMM YACTO BCTPEYAIOT-
CA B TOMAECTBEHHEBIX NPeofpasoBaHUAX BhIPAXKeHHUIN.

Ilpaumep 1. Halitu 3HaUEHUe BEIPAXKEHHA b

INIn
ol 4

.
3

1
a-ab + asb
npu a = 1,5, b= 40,5.

Pemesnne., IlonerracMess ynpocTUTh JAHHOE BRIPDAYKEHHE.
B suameHareNe Apofu KayARIA ¥M3 WIEHOB COAEPXKUT CTeNeHh Ie-
PeMeHHON @, TIOSTOMY ECTECTBEHHO HOIBITATLCA BhIHeCTH obuimi

21 12 1.2 11 2 2

MEOHTENL: @ — a b + a’h’ = aa[as ~a’p*+b° ] INocronsry a’=

1.2 2 1.2 2 13 2

= (aa] Hb® = [ba] » BRIpAIKEHHE a® - a®v® + b® amnaerca menon-
1 1

HBIM KB&ADATOM LBYUJIEHA a® - bl IIpu srom BEIpasKeHME a + b,

CTOAILEE B YUCIAATENE APOOH, MOMKHO DACCMATPABATE KAK CYMMY KY-

GoB:
1.8 1.3 1 s 11 2

a+b =[a§] +[b§] =[a§ + bﬁlaﬁ—agbh bﬁ}

Tenepb HCXOAHYIO APOBH MOMKHO COKPATHUTD:
1 1 2 11 2

a® +6° || a® - a®0% + % %
at+b g =2 Tb
21 12 1,2 11 2 1
a- aabs + usbs aa(aa ~a®p?+ ba] a®
* 1
3 1
8 o
~1+% =1+(2).
1 a
3
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ITopa nozcTasuTE AAHHEEIE 3HAYEHHUS NePEMEHHBIX
1 1
1+(%)3=1+273=1+3=4.

Orser 4. ’ : :

IIpuMeuaHme. B paccCMOTPEHHOM NpEMepe YIAJIOCH YCTHO HAHK-
TE cTeneHs yucaa. B Tex cayuasx, KOTAA 9TO HE YZAeTCA, HA IOMOIbL
OPUXOAUT Kanbryusarop, TaK, Ha HHKeHeDHOM KanbKyaaTope (puc. 50),
KOTOPHIH ABAAETCA OAHON M3 CTAHASPTHHIX MOANPOrpaAMM NONYIAPHOIO
KOMIIBIOTEPHOTO maKeTa « Windowss

(ITyex — Hpoepammut —> Cmandapmusie —> Karvrynsmop —

—> Bud — Huxcenepnuntii),
JUISt BO3BEJeHUA B CTeNeHb eCTh CHenuaNbHAA KAasniua, Yrobu HaliTH,
BROpPAMED, 3HAYeHne creneny 8,7 1,9 HYXXHO!

1) BeecTa ocHOBAHUE CTenenM 3,7;

2) HaXkaTh KAaBHIIY X'Y;

3) mBecTH MoKazarens cTeneny 1,9;

4) HAXATH KJIABMUIY ¢=» HA KandekyasTope (mnam «Enters ma wia-
BUATYDE).

Ha ancnnee xaaeskynsTopa {puc. 50) nogeurca npubau:xeHRoe 3Ha-
YeHMe CTelleHH, BHIACACHHOE ¢ BRICOKON TOYHOCTEIO!

12,0111136337617598559088970536459.
IMpumep 2. Jloxasars, aro npu 0 < a < 125 sepHo paBesHcT-

1 5 w2 12 1
BO (a3+5} —2'2)(:;§ +a°=5.

LR e

L e !
4 12,0111136337417598559088970536459
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HdorasareascrTso. [Ipeofpasyem meByIo 4ACTH ZAHHOTO
paBeHCTBa:

IIpu 0 < a < 125 pasgrocTs @~ — 5 oTpHIATENRHA, 3HAYNT, MO-
KVJb 9TOM DAZHOCTH — YHCAO0 elf IPOTHBOHNONQKHOE:

1 1

1 1
a3—5|+a3=—-{a3—5]+aa=5,

qTOo B TPESOB&TIOCB JOKASATH.

Ynpascnenusn

x =
124, MokaxuTe, 94T0 % =g* " ¥, rpea>0,axuy— pamn-
OHAJIBHBIE YHCA.

125. IIpejcrassTe B BHAS CTENECHHM WX NPOH3BENCHEA CTeme-
Helt ¢ APOOHEIMH DOKA3ATEIAMY:

D¥x;  5)Vad;  8) Y-y

as®
2) 4y ; 6) ¥be?; 9)725;
3)%/a®;  7) J-ad; 10)@.
1) 4/o%; .

126. IIpegcrarbTe B BEAE KOPEA MM OPOMIBeAeHUA KOPHeH:

2 & s 1
a'’; 5)c 9)2*.3%

2) bg; 6) b_lé;‘ 10) 3-% ' 55;
3) x_g; 7y a®8. 507, 11) (a + b)%;
4)a®5; 808,08 19 (x+ 2y)g.
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127. IlpeacrassTe B BHAE CTEIIEHH:

112 L 5.0,7
1) 2*x*2% 45" °b 5 7){(;7] “b;
11 1 11 1.3 2
2v'y'y 5) [asa"’a °] ; 8) [6“0'3)13 ¢
1 5 3 1 1 5.-3
3)cle e 6)[xsx 2x°] ;
128. BriqucnuTe:
1 81%; go0001 ; 7, 109 -2
1_ —
27 ® 182
p :
3, 27\ 8 8 ° .
2)125 3; 5)(62) ; 8) s’

5

2 =

"3, 1 V1, 12°

»ooot’  e(s5)h 09—
3

14
2%.3

129°. IIpegcTaBbTe B BHE CTEHEHH C GCHOBAHHEM:
1)2; 2)J2; 8)4; 4)0,125; 5)®3/4

yurcna: a) 0,25; 6) %; 8) 3/16; 1) 1‘1/:_15 : x) 8.J2.

130°, IlpeacraskTe B BHAE CTETIEHH € OCHOBAHUEM:

Dg 240 33 45 5YEI

1 1

57 6)81:8) ¥/0; 1) ——; 1) 27./3.

81 ) 7 {243

131. IIpeacraBbTe BHIPDAKEHNE B BUJe KBAAPATa:
2 1

1) a; 3) xs; 5) 4c; 70 64xy2;
_2 1

2% b 6)25a;  8)9b°.

132. IIpeacTaspTe BHIpaXKeHHe B BAAE Kyba:
3

1) p; 3)a’; 5) 82; 7) 125ay’;

3

2)a%  4)b;  6)27x;  8)1000b’c.

quenia: a)

[~

I
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PABJIOXKHTE HA MHOXXHTEIH:

KyGOB H DASJICIKHTE HA MHOMKUTEIN:

68

1 I

_ 1y 4
1) a;l al)(al+1),
2) b3+b5)(b°—l},

112 11 2
7) (a3 +5° Xaa a’b® +p° );

2 14 21 1
8)(x5-yﬁx:c5+x5ye+ys);
9) (2ag + 3b% )2.

134. IIpeacrashre BHIpAKeHUE B BHAE PASHOCTH KBAAPATOB M

1

1)10-g; 4) 2t - 1B 7)8x - y'; 10) 7b - a 24,
1 1 ;

2b-T; 5a°-9;  8)p°—9g;
1

3)a®-25  6)25-b°;  9)xbi-28y;
135. IlpeacraBbTe BHIPA’KEHHE B BHJE CYMMBI MNH DASHOCTH

1 1 1

1)8—a; 3) 1000x - 3; 5) az+8; d xz—z‘;
1 11

2) b+ 27T; 4) 125 + 2y; 6) 64 - b°; 8) b° + 8¢,

136. Coxpature Apofs Ha a:
1

=l eyl



137. YopocTHTe BhIpayKeHHe:

11
2,2
a—a'b a—25
1)—11; 5) 1 H
b-a’p’ a*-5
12 1 1
2)x+x3y3, )2y2-—x .
2 19 -4 T
33 -
ytxy
11 1 1
2.2 4
a+2a"x" +x, 0O a _ 38 a”
==+ D3 T 1
ax§+a2x a‘*-6 a*+6 36-4°
11 L 1 1 1
2 2 3 3
3" -3% | O __x v ~x ty
% g B S w w i v A v
b+3-2-38°%° xeyﬁ-!-ya xsys—xs a:sy6

138. BriunciuTe 3HAYCHNE BHIPAKEHNA, €CNU HYMHKHO, YUIPOC-
THB €ro:

4
5
1)% npa a = 2; 3) la -2"1"'16 npu a = 27;
u5-3a5 as—z as+2
7 1 1
3 3 9 o 2
.3 Feud fnpua=4; 4) ¥ 8: + 18 upe y = 25;
£ V- L]
5a3 y2+2
i1 1 1
3 3 3.3
X — x +
5)° 11 y11_ T 1 y11“p“x=12’8;y=5;
xeys B xsyz xays + xayz
2 2 2 2
3 3 3 3
6)0 : ¥ g ; g 2x[pm:lc=4;y=0,5.
3 3

3 3
“y+xy x y-xy

B TIpoeeauTe BHINACJIEHEHA ¢ NOMOLIBLI0 KAABKYIATOpPa Oes mpex-
BAPUTENLHOIO YIIPOINEEH A BEIpAKeHHH,
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139°. BamenuTe KOpPHYU CTEMEHIME ¥ YHPOCTHTE BhIPAXKeHRUe:
1) 3fe _3%e-1]), e+l
Ne-Ye-1 e+l ) ymE-i’

oy _y-1 [ W ];
TRy P T
AfF . 4:./;‘4—4./;3_4!’)«_ b-x
3 4 (SES 4 |- bz
4)( 49 _  3x-3 ]_3&3-27%_40—3@.
*-27  3f218%x19) 16-%x2  4-%x

140°®. Pemure YPABHeHUe:
1 1

f- oo, Y Sy
)(x+9)°-(x+3)°=0; 2)!‘r+1 z[y) 3.

) =
141", Hafizure BCe BHAYEHUA 4, IPH KOTOPHIX He MMEET KOp-
Hell ypapHeHUe:
1

Dx~2ax’-a+2=0; 2)x+32+x"+a=0.

KorwmpoavHhbie éonpocst u 3adanun

1. Mcnons3ys onpefieleHNe CTENeEH ¢ PAHOHAJIBHBIM IOKA-

saTesieM, AOKaXHATe, 9To a*+a? =a* " ¥, rge a > 0, x u y — panu-
OHAJIBHEIE TUCHa.

T

2. BanmumuTe Ge3 3BAKOB KOPHe# BRIpAXKeEMe

POCTHTE €TO.
"
2

3. Coxparutre Apo6E —

2 +2x%+4

1=f o0

-



FrNABA

NOKASATEJIbHAA
N NOrAPUDPMUNYHECKAA
OYHKLUAUN

B aroit rnaBe cHAMeTCA nOCKeZHEe OrpasnyeHHe HA NMOKAasa-
TeJbh CTEeHH — Bhi CMOXMKETEe HCIOJL30BATEH CTENeEH, IMOKa3aTe-
AAMH KOTOPBIX ABARIOTCA JIo0He [AelCTBUTENBHEIE YHACHA.
B oyekTe 9 Bac OXXHIAET TAKIKE 3HAKOMCTBO ¢ HOBOHU QyHKIHe#,
APTrYMEHTOM KOTOPOil ABJIAETCH MOKA3aTeNnb CTEeIleHU uHcjaa, —
moxasaTensEoil dyHknmeii. CBolicTRa moxasaTeNbHOH GYEKOHE
GyayT HCHOJB30BATLCA B DEIIeHHH YPABHEHHMH H HepaBeHCTEB.
IIpo6ieMa pemeHns NOKA3ATEIFHOTO VPABHEHUS a~ = b B MyHKTe
10 nmpuBefer K HOHSTHIO JIOrapRdMa, a B NOCIeHEM NYHKTe 1a-
BhI BBl HAYYHRTECH OPUMEHATH CBOHCTEA JOorapudMoB K DeIleHHIO
Pa3NIVYHEIX 38184,

9. ®yakuua y = a*

B npeasizymei riase BbI NO3HAKOMUJIMNCE C IOHATHEM CTemde-
HH € PAlMOHANLERIM NMOKa3aTesieM. 10 O3BOJAET HAM PACCMAT-
puBaTh QYEKOAK BHAA J = @*, ADrYMEHT KOTOPHIX MOXKeT IPAHHM-
MATL JIIOOHIEe pAnUOHANLHbIC SHAUCHHA. APryMeHTOM (QYHKIIHH
Y = a@* ABIAETCA NOKA3ATeNbh CTENeEHM, IO3TOMY TaKHe (PYHKIUN
NONYIUAHE HA3BAHME nhokaszamenvibix., OCHOBAHHEM CTEINEHH C
PALMOHANLHERIM TIOKAZATENeM MOMeT OhITh TOJBKO IOJNOXKHTERb-
HOe 4YHCJIO0, HO, MOBOpA 00 OCHOBAHUH MOKASATEJbHOM QYHKILMH,
clepyer BBecTH enfe oAHO orpamuvenue, Ilockonsky 1* = 1,
byuxnua y = 1* asnsercs Be moxasaTenbHOM, a JMHeHHOH (Ha-
[IOMHEHM, ITO JHHEHHYI0 QYBKIHIO ¥ = 1 KA3hIBAIOT KOHCTaHTOI).
Taxum 06pasoM, CCHOBAHMEM @ NOKA3aTe bHOM GyHKHUM Y = a*
MoKeT O6BITE JI060€ MONOKHTENIbHOE TUCA0, OTHNYHoe oT 1.
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TlocTpouM rpaduk GyERUMM ¥y = a*, HanpuMep, OpH a = 2.
Ina aroro, kak OORIMHO, HAWIEeM CHAYAIA KOOPIHMHATE HEKOTO-
PHIX TOYeK TpadMKa ¥ 3aNONHHAM TA6IHIY 3HaYeHHH QYHKIHN:

9g8-1_1_0,13,225-28+05_9-8,905 zg- 1,414 = 0,18;

2 8
52 g 515 - i =0,25;...;2%5=23.205-.8.1,414~11,31.

x -3 |-2,5| -2 [~1,5|-1(-0,5(0]| 0,5 1| 1,5 (2] 2,5 |3]| 3,5
y=2%10,13/0,18|0,25 0,35/0,50,7111(1,41|2|2,83|4 (5,66 [8[11,31

OrMeTHM 3TH TOYKH Ha KOOPAMHATHOH Iw1ockocTH (pHe. 51).

Cocrasnas rabIumny, MBI BEIMMCIATY 3HAYCHUS QYHKIuK y = 2%
Jig 3HAYeHHR ¥, B3ATHX ¢ marom 0,5. Ha pucynxe 52, a # 6 uso-

GpakeHB! TOUKH rpaduKra GyHKINY ¥ = 2% f1s sHAYeHHH X, BSSTHIX
COOTBeTCTBeEEO ¢ warom 0,25 n 0,1,
Mo2K310 3aMETHTE, YTO ¢ YMEHBIIIEHUEM 1H1AT'a TOIKH BCe I'VIe pac-
DONAraoTca Hi HeKOTOPOH HenpephIBHOM KpuBoiH Junun (puc. 52, 8).
Bce ToukM 3TOM JMHMH, aGcIEcCHl KOTOPHIX PAINMOHAJbLHEIL,

ABIAIOTCA TOYKAMM rpaduka pyEkuuu y = 2%, Ho kpome HUX Ha
Helt MMeerca Taxke 0eCKOHETHOE MHOMKECTBO «IHMOIHMX# TOUEK,
afcoHcchl KOTOPBIX MPPAIUOHAJIBHEL,
YenosumMes CYMTATH, ITO M [PH JIO-
oM HPPATHOHAJLHOM 3HAYEHHUHY X OP-
JAHHATA COOTBETCTBYIOINEH TOYKH HAa-

meit KpuBOH pasua 2%,
Torza mosaydeHHAasi KpuBasa Oyzer
ABJATBECS rpad@MKOM ITOKa3aTelIbHONH

dyaxuun y = 2%, apryMeHT XoTOopoi
MOKeT TpPHHEMATE JIoOhle NeHcTBH-
‘TeJibHble (PADMOHANBHEIE M HPPALH-
OHAJIbHEIE) BHAYCHAA.

ABg/TorHUHEBEIM 06pa30oM, YCAOBUMCA
cuumame, ¥mo npu AwloM NOAONCU-
menvHoM @, omauvnom om 1, apey-
MEHm NnoKaIamenvHoil QPyHKYUL

Yy =a* moxmem npunumams nioOvie
JdeilcmeumensHvle IHAYCHUA.

ITpumMem Ge3 JOoKA3aTENBCTBA, YTO
CTEeNeHH ¢ ReMCTBUTEJNbHEIMH IIOKA3A-
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Pue. 53

TeasMH o6aAI0T TAKMMHE e CBOWCTBAMM, UTO M CTENeHH ¢ pa-
NHOEANBHBEIME NNOKA3ATEJHMHA
a*a¥ = a* ' ¥; = = o T ¥; a*b* = (ab)"; 9:=(e)x= (@*) = a™¥,
" a¥ b* b
Ha pucyeke 53 B 0fHOM cHcTeMe KOODAMHAT M300pakeRbl rpa-
GUKE HeCKOAPKEX [I0KA3ATeNBHEIX GYVEKUEH ¢ OCHOBARKUAMH, 60/Ib-
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munu 1. Pacemarpusas otH rpadHKp, MBI MOYKEM OTMETHTH He-
CKOJBKO CBOMCTB, OBIIMX A5 BeeX PyHKIui BUA8 y = a* opu a > 1.

CooiicTsa Qpyarnun y = a*, a > 1

1. PyHKIVA onpeesceHA M HENPEPLIBHA HA MHOMECTBe BCeX
JeHCTRUTeIBHBEIX YACEN.

2. O6aacrs 3HavYeHUH QYHKOAE — MHOXMSECTBO BCeX IOJIOMKH-
TeJbHBIX HHCeN.

3. dyHKLHUA ABIASETCA BO3pACTaIomIei.

4. ITpu x = () sHavyeHMe (pyHKOIHH paEHo 1, T. e. rpadHK npoxo-
aur uepesd Toaxry (0; 1).

5. Ocp abcuwce — TropM3OHTANLHAS ACHMOTOTA rpadmka

byEKNHH Y = a*.
W3 24X cBOMCTB clenyeT, 4ro npua x > O snavenwsa GyHxmmu
onnie 1, a npu x < ( 3EaveHVn QYyHKOHN 3aKmoTeHN Mexay 0 u 1.

Ina nocrpoesms rpaduxe GyExmun y = a* npu 0 <a < 1
MOXXHO, KOHEYHO, CHOBA COCTABHTb Tabauuy 3HaYeHHiH, HO Jy4-
nie nocTyneTs uaave. Ilycrs, HanpuMep, HY»KHO DOCTPOHMTH rpa-

DUK QyHKDUHE i = (%)r . ITockonbKy (% )x = 27%, rpadur QyHKIHMA

Y= (% )x Mbl MOXKEM IONY9IuTh B3 rpaduxa byrxoun y = 2% ¢ no-

MOIEI0 CHMMETPHHE OTHOCHTENBEO OCH OpAHEAT (pHe. 54).

Pacemarpupas QyHrnus ¥y =a* opua>1unpu 0 <a <1, Mer
BUIUM, YTO PABIHYHME B MX CBOHCTBAX OTHOCUTCH TOJLKO K CBO#H-
¢TBY 3 — Xaparrepy MOHOTOHHOCTH: IpPR a > 1 moxasaTenbHad
dbyHKIuA BoapacTaer, ope 0 < a < 1 y6sipaer,

Cro#CTBO MOHOTOHHOCTH YACTO
Y ¢ DPAMEHAETCA NPH pelueEMHu NOoKasa-
' TeJBHLIX YPABHEEHMH B HepaBeHCTS.
IIpumep 1. Pemunurs ypaBHeHHE
9*-8-3*=9.
ik Pemernwne. BsegeM scoomora-
L i~  TeJBHYIO MepeMeHHy #: t = 3%, Toraa
9% =(3%)* = (8%)2 = t2. [ocroabKy Te-
peMeHHadA { MOXKeT NPHHHMATE TOJEKO

-

o
1.

-
1
i

. i-..i- - “"T1 P, . L
S S PRREREE T SRR By nNoJoKATeIbHBIE 3JHaYUeHMHA, 3ajaua
SRR B 1) (N FOS O S CBOIHTCA K HAXOMACHWIO DOJI0MKMTENb-
Puc. 54 HOTO KOpHA ypasHenus t2 — 8t — 9 =0,
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KopHH 2TOro KBajipaTHOro ypaBHeuus t; = —1, {9 = 9, spauur, He-
KOMBIM KOpeHs 9,

BoaBpamanch K HepeMeHHOH x, moayumm 3% = 9, 3% = 32,
B ¢cun1y MOHOTOHHOCTH CBO€ SHAYEHNE 32 dyuknus y = 3% opunu-
MaeT egUHCTBeHHLIN pas opu x = 2,

Oreer. 2.
HDpumep 2. Pemnts CHCTEMY YPABHeHUI

{9x+1 = 33y+2'
422 - 2x =y + 13,
Pemenme. IepemuineM nepsoe YpaBEEHEHE CACTEMbI

= 8%+ 2 pax paBeHCTRO CTeneHel ¢ OXMHAKOBLIMY OCHOBAHHAME:

322 +2_giy+2 HocKONEKyY KaKgoe CBOE 3HAYEHME NOKABATE b
Has GYHKOWA NIPHEAMAET IO ONHOMY pasy, #3 paseHCTBa 3Have-
HE# NOKAa3aTeNbHON (QYHKIMM chejyeT PABEHCTBO BHAYEHHH ee
aprymenTa: 2x + 2 = 3y + 2, 2x = 3y.

IlogcTaBasas 3y BMecTO 2X BO BTOPOE YPABHEHHE CHCTEMEL, TIO-
JYHIM:

gx-{-l____

By -8y =y+13,97 -4y -13=0,y; =1,y = 7.

Haiinem cooTBeTCTBYIOIIME BHAYCENSA X B3 paBeHCTRa 2x = 3y:

3 13
x1=“§,x2='?.

Oreer. x1=—g,y1==~1;x2=-1-‘?,y2=~1§.

Mpumep 3. Haittu obnacTs onpegenesus QYyHKUER

y=40,255-1-9 . 0,5+ 2.

Peme s ne. Brpaxenue, CTOAUEE MOJ SHAKOM KOPHA WeT-
HO¥ cTeneHH, AOMMHO OLITH HEOTPHIIATEIBHO!

0,25*"1-90.0,5+22>0.

BpesieM ECTIOMOTATENBHYIO NepeMeHEYIO ¢! ¢ = 0,5% i naiinem
OOJIOKUTEIbHBIE peIleHH A HepABEeHCTBA 0,25 1.¢2-9t+2>0:

{t>0 t<4mmt>2. S e ¥ i
] t}o’ 0 % 2 .
0<t< 7 mmt > 2 (puc. 55). Puc. 55
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BepremMca ¥ nepeMesHoit x. 0 < 0,5% < i wxm 0,5 > 2. Ilo-

cxoasky 0 < 0,5 npm Bcex snagesusax x, umeem: 0,5% < 0,52 1781054
0,5 > 0,571

IlokazarensHasa ¢yeknua ¢ ocHopaHHeM 0,5 aBnsercs ybbI-
Baiowneli, moaroMy GONBIIEMY €e 3HAYEHHIO0 COOTBETCTBYET MEHb-
mee gHAYEHUE APTYMEHTS, 3HAYHET: X = 2 wmm x < —1.

OrBeT. D(y)=(—;-1]U[2; +0),

Ilpumevwanne. [lpm mepexonse or HePABEHCTB CO CTENMEHAMH K
HepPABEHCTBAM ¢ HX MOKA3ATENAMH MLI, B CHIY YOBIBAEHA NOKA3ATENbHOK
GYHKIMK ¢ OCHOBAHMEM, MeAbIIXM 1, H3MEeHHIM 3HaKH HepaBeHcTR. Ilo-
‘HATHO, YTO €M GBI MBI UMeH Xei0 ¢ Bospacranmeil dyHkueil, sHAK
HePABOHCTBA CIEIOBANO OKI COXpaHuTh, Hanpumep: 3% < 32, x < 2,

C morasaTenbROM (yHKIMel, onpefeNeHHOE Ha MHOMXECTBE
HATYDAJLHEBIX YHCeJ, Bbl BCTPEYAJHCH B Kypce anre6pel 9 Kiacca
B TeMe nporpeccey. JeAcTBuTeNsHO, GOpMYyIa n-r0 WIeH) reoMeT-

pugeckoii nporpeccey b, = bg" ~ ! npu b, = g 3agaer mokasa-
TeABHYK QYHKIHIO

b, = b(n) = g".

IMoxasarensHan GyHKnus y = a* obnajgaeT BaXXHEIM CBO¥HCT-
BOM: ODH YVBeJWYEHNY apryMesTa 24 1 oHa M3MeHsdeT CROQ 3HaYe-

Hme B a paz: a* t 1 =g.a*.

Taxee 38BHCAMOCTH HOBOJBLHO IIAPOKO PACIPOCTPARHEHEH! B
OKpy»aiomem Hac Mupe. [IpmBezem Tpm mpumepa m3 GuoJo-
ruu, GU3NKHE ¥ SKOHOMHUKH, ODEBOAAINNX K ITOKA3ATEIbHON DyHK-
IMH, '

Bronorna, B nuraTenkHoit cpese GAKTepHA KUIIETHOH NAIOT-
KH fexmrea raxasie 20 munyr, [loraTHo, 110 061mIee uneso Oakx-
Tepuil 3a KasAblid 9ac yseamgyusaercda B 8 pas. Ecau B Hagane
upouecca 6blia ofHa GaKTepHdA, TO Yepes X 4acoB MX uucao (N)

cTageT pasELIM 8%
N(x) = 8*.
®uauka. Bpems, 3a Koropoe pacmajiaeTcsd MOJOBHMHA MACCHI
PaiMOAKTHUBHOTO BELIECTRA, HA3LIBAIOT €0 NePHOAOM TOAYpaca-

Aa. ¥V nuesun-135, ABAAIONIEroca OCHOBHAIM (PAKTOPOM pPajHOAK-
THBHOI'0 3apasKeHna MECTHOCTH mocJie YepHoOBLILCKO KaTacTpo-
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»1, nepuoA nonypacoaia 31 rox. 3EaYHT, OT HAYAABLHOM MacCh!
x

mop oe3usa Yepes3 X JeT OCTAHETCH Mg * (% ) H

1w
sy moc{(3)7].

Ixoromuka. Ecnm exemecsuHo Ha GaHKOBCKMIT BKjaj, pas-
HHH 8y pyOuaelt, naumaciaserca p%, TO 9epes X MeCALEB BKJaj 8

CTaHeT DABHKIM & * (1 + -1-% )x:

x
8(x) =sp* (1 + 100)

Haiinem, sanpyuMep, Ha CKOJABKO OPOOEHTOB BO3pacTeT Gam-
KOBCKUH BRJAJ 3a I'ojl, €CJH eKeMecAYHo GaHK HAUNCIACT Ea He-
ro 2% . Onsa aroro: _

1. Crauasia HajifieM, KAKUM cTaHET BKJAAK Yepe3 12 mecanen:

8(12) = 8y (1 + 0,02)12 = 55+ 1,0212 < 1,27s,,.

2. BrrsscHHM, HA CKOJBKO BHIPOC BKJIAA 3a TOX4:

s8(12) — 8= 1,2730 —§= 0.2780.

3. OnpezenuM, CKOJBKO NPONEHTOB OT HAYANLHOTO BKJIAAA CO-

CTaBJIAET 3TOT IIPUPOCT:

12) ~ 0,27
227 % L 100% = 2270 . 100% = 27%.
30 80
Ynpaxcnenus

142, C noMomsio rpaguka QyEKouy y = 2”" (cM. puc. 52, 6)
HadpaTe;

1) sEagenve QYBKIUHA, €CAN:

a)x=08;6)x=17:8)x=2,4;1)x=-04; ) x=-0,6;

x—../i_z m)ox—-ﬁ

2) aravyeHud apryMeHTa, ecJn:
a)y=0,6:6)y=1,5;8)y=2;r)y=38,5; n)y 6.

143. Ilpurazgnesxar au rpaduky byaxnan y = 2% royxu:
1) A(5; 32); 3) C(4,5; 16./2);

2) B-3;0,125); 4 D(-1,5; {3 )
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144, Vicoonsaya rpadpux bysrnum y = 1,5% (prc. 56), naiign-
Te NpUGIUKeRHbIe DeLICHAA YPARHCHRA ¥ HEPABEHCTBA:

1)1,5°=3; 5)1,5% = 0,3; 8)3<1,5°<4;
2) 1,5 > 7; 6)1<1,5°<6; 9)2<1,5°<T;
3)1,5°=11;  7)1,5°=0,8; 10)3 < 1,5%< 4.
4)1,5%<38;

145. CpasEuTe BHAYECEHSA BRIPANKCHUMH!

1)2 7 n 2753, 4)0,3%%0,3%1; 7)0,2%3 4 0,242;
20471454908, 5118451107 8) 17%in 1742,
8)5%9m5701; 6) 2 2725,

146. Pemmure ypasHeHNe, IPeACTABIAA €T'0 IPABYIO 94CTh B BU-
e CTeIIeHH C TEM 3Ke OCHOBAHHWEM, UTO ¥ CTeleHk B JIEBOH YacTH:

N2=16  45*=1 (L) -4,
25 =625  5)(3) =45 3121=§‘i__6.

3)2¢=0,25: 6)°0,2%=_1_.
4125
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147. Onpenesure @, €cad M3BECTHO, YWTO rpadBK QYHKIMH
y = a”* npoxoguT yepea Touky: 1) M(0,5; 3); 2) K(2; 5).

148C. Tpadrx dyeExkuam y = a® NPOXOZHT HYepe3 TOUKY
A(4; 25). IIpoxozuT 11 oroT rpaduk gepes Touxky: 1) B(—6; 0,008);
2) C(6; 125)?

149°. Ha pucyHKe 53 maobpaskens: rpaduxn dyExouit Bujga
y = a*. OnpegenvTe a I8 KAXKAOH M3 HUX.

150°, IMocrpoiiTe rpaduk GyEKIMINH:

Dy=3%2y= (3" =18+ L gy (2

Yxaxxure o6racTs 3HAUEBHH (QDYHKINU, ee HPOMEXYTKE BOS3-
pacraHusa ¥ yOrIBaHuUA, HanOo/blllee MM HaUMeHbIIee 3HaYeHHe,

151°, VYnpocTuTe BRIpaXKeHne;

zgi J' JE 2.[5'
2.3 _ p2./5 -a®p®4p°
1 E R =) 2)2 =

P W Y

152%. He pemas ypasHeHus 4* + 47 = 19, naliiure saadyeHue
pEIpajkenua 2% + 27%,

153. Busicante, spagerca au dyexons: 1) y = 2% + 27%;
2) y = 2% — 27% uerHOH, HeUeTHOH, MK OHA He ABIAETCH HH Yer-
HOH, Hy HEUETHOM,

154°, Hoxamure, yro npy JioboM 3BAYEHHHE X BEPHO Hepanen-
ereo 2% + 27 > 2.
155. Pemure ypasnegue:

= Jg; 5}5x“"‘3x_ =125;
2) 8% =128./2; 6) 10% ~ 275571 = 1000;
3) (2,5)2":'3 = 15%; 7) 924 = 32x - 6,
La2x+38 _ 0,25, 3y2-2x (8 -2 _
4)0,125-4 i 8)(2) (27) 0.
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156. PemiuTe ypaBHEHHEE!

)75+ 2147 = 5;
2)8**+1-5.3*"1=36;
8)5T2-4.5% 1 1 4.5% "1 =29;
4)5-25-7.2*"149.2%"2 = 60;

5)° (%)"3 —4-(%)"2 +11-(3) =6;
6)°0,2*"3-3.0,2*2-6.0,2*" 1 = 500;
7). 9% — 2x+0,5=2x+3,5__,32x—1;

g1 gyl
8)®4*-3" 2=g""B_p2¢-1
157. PemuTe ypaBECHHE:
x—2
1)4*-9:2%+8=0; 4)°2%-13.2 2 —12=0;

2) (%)’ —8(%)"—9=0; 50 5.5%—8.5% =2;

3)8-2°-7-22-20=0; 6)°5* 1451 %=

158. Pemure cucTeMy ypaBHEHMI:

2y _ 1 [8%-2% =17,

1) {27x Y 32x+y, 3)’ { >

3x - 5y = 4; 8%+ 2v=17;
gy [2BTV= e, g { u= (S5 =v-(/B),

3x*2y=65-x—y u+vi=12.
159. Pemiwre HepABEHCTRO:

1)* : o 8*-81 .
1)(5) Bl 6) 5+4x~x2 0;
2) J3% < 27; 7®2*<5-%;

O x ®,r-, 3

3°@B- B8y >1; 8)" 8% > =;
)°(J15 -3°<1;  9)* 3* + 5% > 8%;
50 0.5 o.; 10)* 3% + 4% < 5%,

3+x



160°. Ha#taure 06nacTs onpegeneHAA QYEKI WU

1) J9*~28 - 354+ 27;  2) 14

0,5%

0,5% - -3

161°. HaiiguTe Bce 3HAYEHHSHA ¢, OPH KOTOPHIX YpDaBHEHHE
4 -a2"+a-1=0:

1) aMeeT ABa KOpHA; 2) He MMeeT KODHeH; 3) UMeeT efUHCTBEH-
Hblii KOpeHE., : .

162°. IIpoueET MEDIANNHA DOKA3KBAET, HA CKOJBKO IIPOLEHE-
T70B (B CpeAHEeM) BEIPOC/IH MEeHEI.

1) BripasuTe npoieHT HEQIAONY 38 X MeCAleB, eCJIH eXxeMe-
cAyHas nrdaauns cocrasaana 3% .

2) ® BrrgueauTe ¢ IOMOINbBI0 KAABKYJIATOPA I'OAOBON NIPOMEHT
WHQIANME.

Konmponvnvie aonpocst u 3adanus

1. JTioGoe ¥ DOMOMKETENLHOS YHCIO MOMKHO IIPEACTABATE B BH-
Jie CTeHEeHH ¢ OCEOBaHHeM 2 B DAIMOHAILHEIM JIOKasareaeM?
2. Mexly KakuMe nnéne,qona'renbnmmn HaTypaJbHEIMA THC-
JIAMY 3AKJIOYEHO YHCT0 2V27
10
3. CpaBENTE 3HAYEHUA BLIpaKeHMA T U T® .

4, Pemure Hepasencrso 0,25% — 4+ 0,5 < 0.

10. Mouarne norapugma

[py pemmeEMH NOKASATENHHEIX YDABHEHHE B IpeABIAYILEM
NYHKTE YAABAJOCH IIPeACTABATL 00e 9aCTH yDaBHEHud B BUJe CTe-
IeHeH ¢ OAWHAKOBLIMY OCHOBAHHAMM M DRIUWOHANLHBEIMH IOKAA-

' 2
5
renamu. Tax, HaTpAMEp, DY DEMIEHAM ypasHennd 2% = (%) MBI
2

_ 2 =
3aMeEAeM (%J CTENEeHbI0 2 ° ¥ M3 PABEHCTBA CTemeHed ¢ oguEA-

; "B
KOBBIMM ocHOBaHnAMM 2% = 2 ” fesaeM BRIBOJ O PABEHCTEE OKA-
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sarenei: x = —g. OnuEako, 94TobR! pPeIluTh, Kasaoch Onl, Goiee

npocToe ypasHeHue 2% = 8 HMenInWXcA y BAC 3HAHHI OKa3kIBaeT-
CH He0CTATOYHO. [es10 8 ToM, 9TO YHCI0 3 Heslk3d NPEACTABHTH B
BHZIe CTENERN ¢ OCHOBAHNEM 2 U PAIlHOHANBLEBIM IIOKA3aTeNIeM,
m
V¥ IeiicTBATENBHO, eciu GBI PABEHCTBO 2_'I =3, raemun —
HaTypaJbHBIe YRCaa, OBJI0 BEPHBIM, TO, BO3BEAA €0 B CTENEHD 1,

MBI AOJKHBI OB 6B MOAY4YMTH BepHOe paBescTeo 2™ = 37, Ho

TnocjaegHee PABEECTBO HEBEPHO, TAK KAK JIEBAA ero IaCTh ABJIAETCH

YeTHRIM YHCJIOM, & IPaBad — HEYeTHRIM. 3HAYHT, Ee MOKeT OhTh
m

BEDHLIM ¥ paBeHcTso 2 =3, A

C apyroii eTopoHE!l, rpadHK HenpepuBHOH GyEKouK ¥ = 2F ne-
peceraercd ¢ npamoit y = 3 (puc. 57), u, agagur, ypassesgune 2% =3
HMeeT KOPeHb.

Taxnm 06pasoM, mepes HaMK CTOAT JBA Bompoca: «Kax 3anu-
caThb 970T KopeHb?» u «Kaxk ero seruncnurs? ». Ko propomy Bompo-
Cy MBI BEpHEMCS B CIeAYIOUIeM OYHKTE, & OTBET Ha NEPREIH BOIPOC
chopMyIMpyeM B BUje ONpefeeHH !

IToxasamenb cmenenu, 8 KOMOPYIO HYHCHO 8036€CMU LUCLO
a(a >0, a # 1), ymobst norywump wucao b, Hasviéaemcs noza-
pu@mom b no ocnoeanuro a u obosnavaemcsa log, b.

Temnept Myl MOXEM 3AIHCATL KODEHE YpaBHeRus 2% = 3:
x = logg 3.

Pasencrea a* = b u x = log, b, B KOTOPLIX YHCJIO @ NOKOMKHM-

TeJIBHO U HE PABHO €IUHHINE, YUCAO b IOJOXKUTENBHO, 4 YACH0 X
MOXKeT GBITH JIOOKIM, BRIPAXKAIOT ONEO
U TO K€ COOTHOILIeHHe MeXAy Juc/a-
‘MH a, b u x. IlogcraBruB B nepsoe pa-
BEHCTBO BHIDAXKeBMe X H3 BTOPOro,
NONYYRM OCHOBHOE JA0Zapudmuve-
croe moxodecmao:

a's = p,

Bripasum x u3 paseHcTsa y = log, x,
nonyaum x = a¥. IocaepHee pases-

cTBO 3agaeT QyHKum x = a¥, rpa-
@dHK KOTOpOH cHMMeTpHueH rpadmKy




%  p<a<1
y=a*
1
\f@ 01 x
x=gqg¥
y=log,x
a) 6)
Puc. 58

NOKA3aTENbHON PYHKUHH ¥y = a* OTHOCHTENLHO NPAMON y = X
(puc. 58, a, 0).

Tloxasarensras QyERUUS ¥ = g gsnseTca MOHOTORHOH, H,
3HAYMT, PasHble 3HAYCHHUS J COOTBETCTBYIOT PASHBIM 3HAYCHUAM
X, HO 3TO I'OBOPHT O TOM, 9TO ¥ = l0g, X, B CBOXO OYepeab, ABIAET-

ca pyEKnHe# x.

IlokasaTeasHas QYEKIMA ¥ = a* B A02apudMuiecrkas QynK-
yus y = lag, x asnawrTes BsanMHEO obpaTHmMu. CpaBEMBas HX

rpadHEKH, MOKEO OTMETHTE HEKOTOPHIe OCEOBHBIE CBOMCTBA JIOra-
pudMuvdeckoil dyHKIUA.

Ceoiicrea dyaxuun y = log, x,a > 0,a # 1

1. dynrnua y = log, r HenpepsiBEA ¥ ONpeAe/eEa Ha MHOXKe-
CTBe NONOXKUTEILHBIX YHCeJI.

2. O6nacTe 3Havenni QyrxOpR ¥ = log, ¥ — MHOMXKeCTBO AeiH-
CTBHTEJBHEIX TACEN.

3. IIpu 0 < a < 1 pyrruuA y = log, x asaferca yOrpalomei;
npn a > 1 pyexnoEs y = log, ¥ ABngeTca BozpacTarome.

4. I'padux byHKROEE ¥ = log, X TPOXOAXT 4epes TouKy (1; 0).

3. Ocp OpARMEAT — BEPTHKANBHAA ACHMIITOTA rpaduxa PyHK-
nuu y = log, x. g

PaccMOTPUM HECKOJBKO NPEMEpPOB, B KOTOPRIX HUCTIONL3YIOTCH
cROMCTBA AorapaMrvecKol QYERIAH,
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Npumep 1. Pemurs ypasHenue logy (2% - 7)=3 — x.
Pemenne 1. Ilo onpenenenuro Jorapupma nMeem:

28 x=2¥_7,
Hanee: 2% — 2% - 7 =0, [lockoasry 2% # 0, noxyuaem:

(252 -7.2*-8=0.
Byzem paccMaTpUBaTh DOJYIEHHOE YPABHEHNE KAK KBAAPATHO
oTHOCHTEJRHO 2% # HalileM ero mOMOKUTEeNbHEIH KOpeHb (2% > 0):
2% = 8, Ilanee mmeenm: 2% = 23, x = 3,

OrBer. 3.

Pemenne 2. JleBas YacTh YPABHEHMA 3aJ8€T BO3PACTAIO-
mywo pyrEnmEo ¥ = logy (2% — 7). leficrBaTebHO, HpH yBEIMYE-
HAM 3HAYEHAS X, COOTBETCTBEHHO, YBeJIMUNBAIOTCH 3HAUEHUS 2%,

¥ — 7 u logs (2° — 7). IlpaBad e 9acTh YPABHEBHSA 38/58€T YOLI-
Baron(yIo QyEKIMIO ¥y = 3 — x, 3HAYHUT, JaHHOe YPaBHeHHe Anb0 He
HMeeT KOpHe#i, 1160 HMeeT eMHCTREHHABM Kopes. HeTpyaHo mo-
Jo6paTh KOpeHb JAHHOTO YPRBESHRA — THCJIO 3.

IIpumep 2. Pemurs HepasercTso log, . 2 (5 — x) > 1.

Pemenne. Hailigem MHOXeCTBO 3HAYCHHH IepeMeHHOU X,
IIpM KOTODHIX BCE BXOAAINHAE B JAHHOE HEPABEHCTEO BHIPAYKEHUSA
HMEI0T CMBICA — 00Aacmb Gonycmumolx 3HAYEHUT nepemMernnoil
HepapeHceTBa (00BI9HO Mcnoabayercsa coxkpamernue OI3). Ommo-
BDEMEHBEO JOMMKHEI EHIOOJNHSATHCH CJEAYIOIAE VCJIOBUA: OCHO-
BaHHe JIorapu(ma H BEIpajKeHHEe, CToflee IIO[ 3HAKOM Jora-
pudma, DONOKHATENBHREI, & OCHOBaHWe aorapudma, Kpome TOro,
ornduaerca or 1. Cneposarensuo, O3 cocronT U3 pemenut cuc-
TEMBI

5—-x>0, [x<5,

{ x+2>0, { x>-2, OI83=(-2;-1)U(-1;35).

x+2#1; |x#=-1.

Ina moboro snagenna ¥ u3 O3 npasyio yacTs JAHHONC Hepa-
BEHCTBA MOJKHO OPE/ICTABUTE B BHAe JorapudMa ¢ ocHoBaHWEM X + 2!

logy +2(5~x)>logy L g(x+2).

OcroBanme x + 2 rorapudmos MOKeT 6HITE KaKk 6oabme, TaK
7 meHbme 1. B neproM cnygae OoupiieMy JorapudMy CoOTBETCT-
Byer GoJblllee 3HAYEHWE CTOSAIIETO HOJ €TI0 3HAKOM BhIpAsKeHMd,
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a BO BTOpoM — MeHbOIee. ClefoBaTe/ibHO, YTOOR nepeiiTH oT He-
pPABEHCTB& JIOTADA(MMOB K HepABEHCTBY BBIDAMKEHHH, CTOSIIHX
04 X 3HAKAMH, HYJXHO PACCMOTPETh ABA CJAYIaA:

1) ocuosanue norapuidma Gonsime 1 (3HAK HepaBEHCTBA He H3-
MeHAeTCH);

2) ocroBanme norapucdma MeHpine 1 (3HAK HepaABEHCTHA MEHSA-
eTCA Ha IIPOTHBOIIOI0XKHEIH):

1){ x+2>1, {x>—1,
S-x>x+2; | 2x<3;

Halizerrsie sHaveEns x BxoAaT 8 OJ13 u, cOOTBETCTBEHEO, B
MHOXXECTBO pellleHW# HePaBeHCTBA;

2{ x+2<1, {xc—-l,

) b~x<x+2; | x> 1,5;

HeT pelrenuii.
Orser, -1 <x<1,5.
Ilpumep 3. Peniurs HEPaBeHCTBO

10g3 10g0'5 2x+1)>1.

_1 <x<1!5-

PemeHue. 3anumeM ofe 4ACTH HEPABEHCTEA B BHZE JOTA-
PH(PMOB ¢ OAUEAKOBEIM OCEOBAEHEM 3:

logg logo,5 (2x + 1) > 1, logs logp 5 (2x + 1) > log3 3.
Jlorapudmuyeckas QyHKIHA C OCHOBaHHeM 3 BO3pacTaer,
aHaTHT, logg 5 (2x + 1) > 3. IloraTHO, YTO B ITOM CIydae 3HATE-
HUA BRIpaxkeHusd logg 5 (2x + 1), cTosimero nojx 3EAKOM BHELIHETO
Aorapu¢pMa, HOJOKHTEAbHE. 3anunieM o6e YACTH HepaBeHCTBa B

BHJe morapudMoB ¢ OBUHAKOBLIM OcHOBaHEeM (,5:
logg 5 (2x + 1) > logg 5 0,5°.

Jlorapudpmuueckan pyErnrA ¢ ocHopanueM 0,5 yoriBaeT; yuu-
THIBAA, YTO NOX 3HAKOM JOraprdMa JOJIKHO OBITE NOJQIKHUTEsNb-
HOe YHCJC, nMeeM:

3
{2x+1<0.5, 0<2x+1<.1.,

2x+1>0;
= 9 | -1 =)
1<2x< 3’ 24::4 16"
_1 i
Orser. -§<x< 16"
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IHpumeyasue. OcBofoxaasch 0T BHEINHErO Jorapugma, HMeEIome-
r0 OCHOBAHME 3, Mhl COCJ&JIMCh HA BOBPACTAHHME COOTBETCTBYIOLLEH Jora-
prdMHIecKor QyAKIMY, T. . HA TO, ¥T0 GosbineMy 3HaYEHNIO JorapudnMa
COOTBeTCTBYeT OoJIblliee 3HAUEHKE BRIPASKEHH A, CTOANIEr0 Mo ero 3HAKOM,
Omaaxo cnegyer wMersh BBHAY, UTO ecin dyrxuuio y = logs logg 5 (2x + 1)
CYUTATH JOrapu(pMHUYecKoii, To ee ApIyMeHT He epeMeHHas X, 8 BCe BhIpa-
xenue logg 5 (2x + 1). Ecumv ke BCe-TAKH PACCMATPHBATE X KAK API'YMEHT
byaxunu y = logs logg 5 (2x + 1), 10 31a Pyrruusa okaskercs yGrsaroiei,
TAK KaK NPY YBEJIHYCHAN SHAYEHUH ¥ YBEIWYMBEETCH SHAYEHHUE BRIPAXKe-
aHA 2x + 1, yMeHbluaeTcs sHaveHue supaxenns logg 5 (2x + 1) u, coorser-
CTBEHHO, YMEHBILACTCH 3HAYeHNe CaMOH QYHKIHHA,

Ynpascnenun

163. ITonksysace oupepeneEneM aorapudma, HaliAuTe:
1)a) logg 4; 2)a) logx 25;

6) logs 81; 6) log 17

3

B) logy 5 0,125; 8) log, 64;

r) logg 21?‘ r) logg, 25 16;

£) logo,s 8; z) logagli:

e) logy /2; e)° logar+/3;

1
m)o logﬁﬁ; }K)O log%0.125.

164, BanumuTe B BHAE JOrapudma ¢ OCHOBAHMEM:

N2 23 35 D4 5y Bx+l

uuena: a) 1; 6) 2; 8) 3; r) 0; 1) —-1; e) —2; &) —3; 3) 0,5; n) %:
®) —0,5; n) g .

165. PemnTe ypaBHeHue:

1) log, 32 = 5; 3) log, /5 = 3;

2) log,. 27 = -3; 4) log, 3/49 =-2.
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166. Penmre ypasreanel:

1) logy (x + 3) = 2; 3)7 log z(x* - 8x - T)=2;

2) logg g (% ~ 5) = ~2; 4)° log j; (x* + 5x + 2) = -6;
T

5 log#(x+1) - logg(x + 1) - 2=0;

6)° logg 5 (2x — 1) + 3 logg 5 (2x ~ 1) + 2 =0.

167. Pemnre ypaBHeHRe, IOJIB3YACH OUPEAEICHREM Jorapudma:
1) 2% = 5; 3)5¥+tl=2;

"y 1Y
2)0,5% =7; 4) (ﬁ] 3.
168. Pemrnre HepaBeHCTBO:
1)(%]‘33; 3)° @3- J3Y>6;
2) J3* < 16; 4)° (J15 - 3)*< 6.

169. B o101 cHCTeMe KOODAHHAT IOCTPOMTE rpaduKH QYHKIAI:
1) y =logs x u y = logg x. Hcnoms3ya rpaukn, CpaBRUTE YHCIA:

a) log, 5 u logg 5; 8) logz (5 - 17 ) ulogs (5 - J17);
6) logs 0,9 m logs 0,9;
2) y =log; x u y = log, x. Mcnoss3ys rpaduku, CPABHITE YHCAA:
2 3
a)log, 4 u log, 4; 8) log, (V17 —4) u log; (V1T - 4).
2 3 2 3
6) log, 0.8 m log, 0,8;
2 3

170°, 1) B ogHOM cucTeMe KOOPAUHEAT H3006pasuTe CXeMaTHnye-
cku rpadmxu QyEKOHl ¥ = a* u y = b*:

a)ipua>b>1;8)opul<b<a<l,.

2) B »avoit ke cucTeMe NnocTpoiTe rpadurku oOpATHHX HM
byexnui y = log, x 1 y = logy x.

3) Micnonbays rpaduKkH, pemuTe HepaBeHCTBO log, x < logy, x.

4)' Cdopmynnpyitre opaBuIo CPaBHEHHA JorapudMoB 0HOTO
¥ TOT'O e YHCIA,

1 1ogZ b = (log, b)2.
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171°. Cpasuure:
1) logy g, logg % n logg g; 2) logq g, logg g u logg g.

172, HaitauTe 0b6nacTe ONpeZeleEMA BHIPASKCHNHA:

1) logs (7x2 + 10x + 8); 5)° log, + o (Tx? + 10x + 3);
2) logg (7T + 10x ~ 17x%);  6)° loggy 4 3 (7 + 10x - 17x2);
3) logg - 2, (2x + 3); 7° loggy - 2 ??.j‘_;: ;

~ 3x); Q sl
4) logg - 9, (7~ 3x); 8) log2_§ e

173. Pemvre ypasHerue:
1)2*+t1-3.2*+5.2¢"1 =15

(3 - (- ao ) -

3) 25 — 8+ 5% + 15 = 0;
4)25+10:27F-7=0;
5)® 4% - 6** 1 +5.9%=0;

o5) -7-(3) +o-o
7)2:(0,1)*+10**1 - 21 = 0.

174°. Pemnre YpaBHEHHE!
1)logg (3* - 8)=2-x; 2)logg (4 *+38)=x+1.

175°. Haitpure BCce 3HavYenMs @, IPH KOTOPHIX YpaBHeHHe

logs (4 — a) — x = 0 umeer: 1) eAUHCTReHHEIH KOPEHD; 2) ABA KOPHSA.
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176, PeminTe HEPABEHCTBO!

1) logs (x + 2) > 2; 5)° log, - (x% - 8x + 4) <1,5;
2) logg 5 (x — 2) < -2;, 6)° log ; (x* ~ 5x - 6) > 6;
3)log 5(x +2) < 4; 7n® log, _5(x+2)>1;

4)log, . (1-x)>6; 8)® log, 4 1 (x - 2) < ~1.



177. BEIDONHANEB 3CKU3H IrpaduKoB QYHKRIEA ¥ = f(x) 1 y = g(x),
peILnTe:
1) ypasuenne f(x) = g(x); 2) sepasencTBo f(x) < g(x), rze:

a) f(x) = logy x, g(x) =5 - x?; 6) fix)=log, x, g(x) = Jx -2 - 2.
3

178. PenruTte HepaBeHCTBO, MCOOAB3YA METOJ HHTEPBAJIOB:

1) logsx -2 > 0; 4)0 TxZ-10x+3 <0;
2 —loggx logg gx—2
logg 5% +2 <0 5)°® x2-9x-10 0:
2 - loggx logo, o(x% - 9)
= —
3)0 1030’4.‘.! 2 0; 6). logs(9 — x%) <0,
8x2-10x+7 x?-3x-4
179°. Pemure HepaBeHeTB0:
1) log, -3 (7T—x) > 0; T log,-g(7T—-x)>1;
2) logy -, (x —8)>0; 8)® log, _» (x +10) < 2;
3)®log ,_(x+4)>0; 9)® logy, (x2 - 5x +6) < 1;
3
H®%log, . 21 <0 10)® log, _; (2% 6x+9) < 1;

By*loga,,, ,(x+4)>0; 11)%log, , ., (x-1)<L
6)* log, . 4 (x* + 8x - 4) < 0;

180°. Pemure HEePABEHCTBO:
1) logy log, (x — 1) > 0; 4) log, logg (2x - 1) <-1;
3 3

2) logg,s logp,5 (x + 1) > 0; 5)* logg logy,z l0g32 :; ; >4
3) logg ¢ logs (2x + 8) < -1;

Konmponvnuie 6onpocoi u 3adanusn
1. BanummuTe COOTHOLIEHNRE 4° = b MeXKAY TUCAAME @, b ¢ C
TIOMOITBLIO JOorapadMa ¢ OCHOBaEHEM a.

2, ITowemy umcao 1 He paccMATPUBAETCA B KAaYecTBe OCHOBA-
Hu# sorapudMa?
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3. B yem oTauyme cBOMCTB JorapudmEgeckuX HYHKIMEA ¢ oc-
HOBAHHAMH GONbIIMMY 1 ¥ MenpInuMu 17

4. PemuTe: 1) yparuernue log, (x2-5x+6)=-1;
2
loggx — 2 <
Sx+1

5. Kakue aBa cayyas HAAO PACCMATPHMBATH IPH pPelleHHA¥ He-
pasencrra log, (7 — x) > 0?7 Pemure aTo HepaBeHCTEO.

2) HepaBeHCTBO

11, CeoiicTBa JOrapugmMos

B npejpiiymeM OYEKTE Bl HAYUMINCH OEPEXOANTL OT MOKa-

3aTeNBHON (POPME! 3aNUCH PABEHCTB @ = b K AorapudMudecKkon
x = log, b u obparuo. CBA3E 3THX ABYX DOPM 3aIMCH IO3BOAAET

OOJAYYHTS CBOMCTBA JOrapudMoOB, OCHOBBIBAACH HA HM3IBECTHEIX
ceolicTBax cTenerei.,
PaccmoTpuM, HampuMep, NpOH3BejleEMe cTemeHell ¢ ofmHAa-

KoBRIM ocHoBanmeMm: a*a¥, Ilyers a* = b u a¥ = ¢. Tlepefigem x
norapudmpaeckoit dopme: x = log, b » y = log, ¢, Torxa bc =
= g'%¥d> . glo8e¢ = glo8ab+10ke¢ Oy porasaTennHOM POPMEI pABEHCT-
Ba be = a'%8e® * 1% pepeiizem k sorapudmuyeckoi popme:

log, (bc) = log, b + log, c.

Mer moayama® csoficTBo JoraprdMOB, NO3BOJAIOMIEe 3aMe-
HATH A02apuPm npoussedernus CyMmMoii sorapudmMos.

Axaoru4E0 MOXKHO NOJYIUTE eille ABa CBOMCTBa, HO3BONAIO-
nipe npeofpazoBBIBATE

nozapugm wacmmozo log, E = log, b — log, ¢

¥ nozapugpx cmenenu log, bP = p log, b.

IlocnenHee CBOMCTBO JAa€T BO3BMOMCHOCTE BBIBECTH BaXKHYIO
dopMyay, ¢ IOMOIUILI0 KOTOPOH MOMHO BEIDASHTE JorapadM ¢ of-
EVMM OCHOBAHHEM 4epe3 JorapupM c ApyraM OCHOBAHHEM.

Ilyers log, b = x. Ilepeiinem k noxasarensEo¥M dopme a* = b.

Ilponozapupmupyem smo pageHcmeao no 0OCHOBGHUIO ¢, T, e, Hall-
aem JjorapudMEl ¢ ocHoBaHHEeM ¢ obemx dacTelt 3TOro paBeHCTBA:

log, a* =log, b. TIpumensa K NeBOM UACTY CBOKCTBO JOrapudMa cre-
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I
[eHH, noxyunM x log, a = log, b wim x = ]z::z . Oxoruarensso hop-

MYAG nepexoda 0T OAHOIO OCHOBAEMSA K APYTOMY BEIIVISAUT TAK:

_ logb
l"gc“'

Ilosiesno 3amOMEMTH 9JacTHBIH cayualk gopmynrve nepexoda,
KOT/& OAHO U3 OCHOBAHMM ABJIAETCS CTENIEHLIO APYIOro:

log,

1
log , b= = log, b.

IIpumeaanne. Bce paccMOTpeHHBIe CBoHCTBA ¥ opMysa mepe-
xofAa «paGoTaioT», KOHEYHO, TOJBKO, KOr[a BCe BXOAALIAE B HHX BLIpPA-
JKEHHA HMEeIOT CMAICH,

PaccMOTpHEM HeCKONBKO IPHMEPOR YPABHEHNY ¥ HePDABEHCTB,
B PeIIEHAH KOTOPBIX NPHMEEAIOTCS CBOHCTRA TorapudMoB.

IIpumep 1. Peiuurs ypaBHEHEHE

loggx=3-4logy /3 +3log, 3

Pemenue., Hconoapaya csoiicTBa Jnorapujpma IpoH3Beje-
HHS, YACTHOTO K CTeNeHM «CIPABA HAJIEBO», OPEACTABHM MPABYIO
JacTbh PABEHCTBA B BHAE Torapudma ¢ OCHoBaHHeM 2:

3-4logy/3+3 lo,g'z 3 = log; 2% - log; (J3)* + log, 8% =
—logg -3 =10 3 = log, (8 3) = logy 24.
€2 "t ~log g2 (8+3) = logy

Mu upumas ¥ pa.BeHc-rny logg x = logg 24. ITomeryupys aro
PABEHCTBO, T. €. HAXOAA YHUCJ0 IO nanec'rnouy €ro JorapugmMy,
noayqum x = 24.

Orser. 24.

IIpumep 2. Penuts ypannenne

loga £—= + logs (2-4)=

Pemwmerne. Bmpaxcenna, cTofUIMe HOJ 3HAKaMM Jorapud-
MOB, MOJIOMUTENEHE! TPH X < ~2 ¥ npH x > 2. 3TUM YCJIOBHEM OII-
penensierca O3 gammoro ypaererus. JIns Bcex 3HaUEHM# X H3
O3 MB!I MOJKeM IPHMEHHUTH K JIeBOH YacTy ypaBHEHES CBOMCTBO
.norapm}ma upoaanenenua: '

ioga -—— + log;,(:nc2 4)= loga( x%- 4)}-—

(:c 2 x ~ 2)x+2) _ —_ 52
= = logg (x 2).

= logy
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ITo onpeaenenuio jorapudma or paseHcTBa logg (x — 2 =4
IPUXOAKM K paBeHCTBY (x — 2)% = 34

Hanee nmeem x — 2 = 19, x1 = 11, xy = —7. 06a Ha#eHHBIX
qucna exoasatT B O3, a sEAYNT, ABAAIOTCH KOPHAMH MCXOXHOIO
YPaBHEHUSI.

OrBer. —-T; 11,

Npumezasme 1. Bnenoiqmypa.naeaﬂaloga(x—Z)2=4mom-

HO GRLTO BOCIONB3ORATECS CBOHCTBOM Morapudma crenenn: logg (x — 2y =
= 2 logg |x — 2| — MORYAbL HEOGXOZMUMO [OCTABATH, YTOGH! HE HOTEPATD
KOPHH, [IPH KOTOPHIX BHpPAXKeHHe X — 2 NPUHAMAeT OTPHLIATeILHLIE 3HA-
yeHHA. Boobmie, noaesHo HMETE BBAAY, 9TO

log, 2" = 2n log, |b|, rae n — nenoe unciro.

Mpumeuwanue 2. Cpoitcreamu soraprdmop B IpPeoGpasoBaHUAX
BEIDEYKEHUH ¢ NIOPSMEHHEAIMH CIeAVEeT HOL30BATECA OCTOPOYKHO, IIOCKOIBKY
OHUM MOrYT M3MeHHTH OfUIacTh JOMyCTEMEIX 3HAYEHHIN nepeMeHHBIX. Tak,
HANpUMep, NIPUMEHHE B JIEBOR JACTH PACCMOTPEHHOIO YPABHEHHUS CBOMCTBA
Jnorapu¢MoB YRCTHOrO H MPOUBBEAEHHS, MBI OTy4niu 6Bl ypaBHeHHe
logg (x — 2) - logs (x + 2) + logg (x — 2) + logg (x + 2) = 4, 2 logg(x — 2) =4,
ON3 xoroporo x > 2 Merse, em OJI3 ucxouoro ypasrenus. [Ipogo-
KA pelreHHe, MoJydaeM: '

logg(x—2)=2,x2~2=9, =11,

IIpyn TakoM pelieRMH KOpPeHb —7 OKAa3aNcA «ChejeH» YMeHbUICHHEM
WIH, KAK FOBOPAT MaTeMaTHKH, cyxcenuesm O/13. Ilonarso, 410 noTEPIO
KOpHe#t Henbad OOGHAPYKHTEH, NPOBEPAS OCTABIIMECS KOPHH, TOATOMY
HONTATENHHO

uabezams cymenun ofracmu GonycmuMmbLx 3HANEHUTL.
IIpumep 3. Peuunrs yparHeHUE

2log,5-3logsx=1.
Peme rue. IIpusegeM JorapudMel JeBoil 94CTH yPABHEHUS

K OZHOMY OCHOBAHRIO:

_loggdh 1 2
log, 5= loggx - loggx’ logsx
3logg x + logs x — 2 = 0, nockoabKy logs x # 0.

Pemas nosydeHHOe ypaBEEHME KaK KBaJAPATHOE OTHOCHTEJb-

Ho logy x, monyuaeM:

logy xy = ‘"1,'-”1 = %: logy x3 = §, xg=3/25.
OTrsBer. %; 3/25.
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B mopezmigymeM OVHKTe MBI 00eIDANH OTBETHTH HA BOIIPOC O
TOM, RaK BRIMHCIATL 3HAUCHHUA Jorapudmos. Ilpome Becero 3aaUe-
FHEe JorapudmMa MOKHEO HalTH ¢ IOMOINEI0 HHKeHEDHOI0 KAJIbBKY-
aatopa. Kak npaBmio, KaJbKYJAATOPEI IIC3BOJMHIOT HENCCPeACT-
BEHHO HAXONHUTE 3HAYEHHA JOrapH(dMOoB HA BHOOpP HO OAHOMY U3
ocHOBaHMM 10 1nu e = 2,7 (Gonee DAMBKOE 3HAKOMCTBO ¢ 9YHUCIOM €
0KHKIAET BAC B CIEZVIOUIEM Kaacce).

Hecamuunvte nozapugmor (norapudmu ¢ ocHopanmem 10)
DIAPOKO MPHMEHANNCH B BRYHCIWTEIBHOH DODaAKTHKe B J0-
KOMIIBIOTEDHEIN nepuoj, & JoraprdMul ¢ OCHOBAHEEM €, TAK Ha-
3bIBAEMBIE HAMYPAALHbLE A0ZAPUPMbL, HCTONLIYIOTCA B PA3IHY-
HBIX Hay9HbIXx pacuerax. Illlupokoe pacnpocTPaHEHHE JNOTAPHG-
MOB ¢ ocHoBaHuAMH 10 u e a0 ¥M MpaBO Ha CHEeOUANbHEIE
0o003HaAUEeHAA:

logjpa=Ilga,log,a=Ina.

Ha uEXeHepHOM K&JIBKYJATODE AJA BBIYUCICHHS 3HAUMEHHS
JAECATHIHOrOo Jorapudma HMeeTcA KIaBHIIa <log», AJaa HATY-
panbHoro Jorapudma — KjiaByma ¢ln», A 118 BHIMECIEEUA JOTa-
pu(hMOB ¢ APYTHMM OCHOBAHHAMU ¥ HacC eCTh hopMyTa Iepexona.

Ilycre, HampuMep, HYKEO HakTH sHaYeEne lg 23,6. Habupaem
rueno 23,5 n raymMaeMm xnasumy <logs. Jducnned KaIbKyIs-
Topa noxaxer gueno 1,37106786227173626920048050472471
(puc. 59), KOTOPOE, ECTECTBEHHO, MBI OKPYIIHM C HY:KHOH TOY-
HOCTBIO,

i
JA7106786227173626920048050472471

Pne. 59
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JlorapadmMel, KaK CDEACTBO A YNPOIMEHHA BRNUCIeHNH, GhIn
usobpereEn B Hauane XVII Bexa. Turasugeckmil TPy misednapua
H. Biopru, momaugna JI. Hemepa, anrnpaannua I'. Bpurca u rox-
nanmma A. Baaxkka, cOCTasHBIIKRX MHOTO3HAYHEIE orapudMaIecKne
Tabnrne:, Gonee 300 ner moMoras MIOAAM BEINOJHATH PA3IWIHEIS
BEMACTERRA. «OmKpbimue n02apuidaos, — KaK CKA3AT 3HAMEHH-
THIN paHIY3CKUiT MATEMATHK, (busnK ¥ acrporoM Ilsep Jlamnac, —
YORUHUNO HEeROBEHECKYI0 HU3Hb, €CRU OUCHUBAMb €€ He HUCNOM
nRpONCUMbBLX Jent, & KOAUYEeCMEoM COenanrol padomsts.

Tenpu Bpurc cocrasun 14-sHaunkle norapadmMuueckue Tabnu-
nx. C OpEEIHIOM BX HCIOJL30BAHHA MBI NO3HAKOMHMMCSA HA IPH-
Mepe JBY3HAYHOK TAOHIEI JeCATAYHEIX JorapudmMoB.

00 | 01 |02 | 03| 040506 | 07| 08109
0,00 | 0,04 | 0,08 { 0,11 | 0,15 | 0,18 | 0,20 | 0,28 | 0,26 | 0,28
0,30 | 0,32 | 0,34 | 0,36 | 0,38 | 0,40 | 0,41 | 0,43 | 0,45 | 0,46

Ll

0,48 | 0,49 1 0,51 | 0,52 | 0,53 | 0,54 | 0,56 | 0,57 | 0,568 | 0,59
0,60 | 0,61 | 0,62 { 0,63 | 0,64 | 0,65 | 0,66 | 0,67 { 0,68 | 0,69
0,70 | 0,71 | 0,72 | 0,72 | 0,73 | 0,74 | 0,75 | 0,76 | 0,76 | 0,77
0,78 10,79 { 0,79 { 0,80 ( 0,81 | 0,81 | 0,82 | 0,83 | 0,83 | 0,84

0,85 0850861086 | 0,87 | 0,88 0,88 0,80 § 0,89 | 0,9
0,90 (0,91)0,91{0.52)|092 | 0,93 | 0,93} 0,94 | 0,94 | 0,95
0,95 0,96 | 0,96 | 0,97 0,970,988 |0,98| 0,99 | 0,99 | 1,00

@i 2| | x| ] o] W

B aro#t Tabauue ¢ AByMSH BXOAAMHU YKA3aHHI 3HAYEHHA AecA-
THYHEEIX Jorapudmos uncex or 1 1o 9,9. Ilycres, Hanpumep, HYK-
Ho Ha¥iTk 1g 6,4. 3Eavenme 5T0r0 JorapudMa HaXOAEM Ha Iepece-
geHuH cTPOoKH 6 u cronboa 0,4: lg 6.4 = 0,81.

BorumcanmM Kopess ypasEeRHs 2 = 3, ¢ KOTOPOTO B NpeanIAy-
IeM AYHKTe MBI HRYANE pAsroBOp O morapudmax: x = logy 8 =
_ lgd _ 0,48

1g2 0,30
BEIIIE, YeM ME! MOTJIE NOJYYHTEH B3 rpaduKa Ha pECYHKe 52,

B Tabauue HeT 3HAUEHEH JOrapH@MOB YHces, Soapmux 9,9 u

mepbpmEX 1. OpHako TAGARIY MOMKHO MCMNOJMBL3OBATL H ANA HHX.
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Tak, Hanpumep, lg 438 = lg (4,38-100) = lg 4,38 + lg 100 =
=lg4,4+2<0,64+2=2,64=2,6.

lg 0,078 = 1g (7,8- 10'2) =1g 7.8 + lg 1072 = 0,89 - 2 =
=-1,11~-1,1, :

IlpuMevanue 3aMeTHM, UTO B 060HMX cAyYaaxX Mbl NpPeACTaBIA-
AH YHCIO, CTOABINEE NOA 3HAKOM Jiorapudma, B CTAHZAPTHOM BHJE:
a-10%, rae 1 < g <10 u n — nenoce. B atom cinyuae cam sorapudm npex-
cTaBIAETCA B BYJe CYMME! cBoei ApoSuoit m nenott wacreit: lg (a+10") =
= lg a + n. MpobEYyI0 QacThL AeCATHUHOrO JorapndMa HASBIBAIT MAH-
MUCCoit, a Ueayio — XapaKmepucmunoi.

ITokaxxeM Tenmeph, KAK HCNOJAL30OBANNCH JIOrapad)Mel B BEIYYIC-
JIeBAM SHAYCHMY BRIpaykenail,
0,682
0,575 - 23’

Pemerue. O6Gosnagum ﬁyKBoﬁ X NAHHOE BHRIpAIKEHHEe: X =

0,632
0,575 - /23

ocHoBaEMIO 10!

g x=lg = 513563,/—3 =1g 0,682 - 1g (0,575 /23) = 2 1g 0,63 —

. (5 1g 0,57 + % g 23) =21g0,63-51g0,57 - %Ig 23.

Haiijilem 3HA9EHHA JIOrapUPMOB:

lg 0,63 = 0,80 - 1 =~-0,20, lg 0,57 = 0,76 - 1 = ~0,24, lg 23 =
= 0,36 + 1 = 1,36 u nojxcTABHM KX B IOJYYSHHOE BRIPAKEHNAE

Ig x=2+(-0,20) -~ 5-(-0,24) - 5 - 1,86~

=-0,40+ 1,20 - 0,68 = 0,12,

Haubonee 61M3KHe 13 3HAYEHHH, AMeomuxcH B rabmaue 0,11
u 0,15, coorBercreyior g 1,3 u lg 1,4, sgaunT, lg 1,3<lgx<lg 1,4
71,3 < x < 1,4. C noMompio ABYy3EAYHOM TAGMHIE ¥ HeJIb3d GRINO
HajeaTecd 6onee 9em Ha Ase 3HAYAamMe HUGPLI, OAHAKO BCE BhI-
YHCcJAeHUd Mhl BRIIOAHMJIM YCcTHO. [IpoBepss cBoii oTBeT C moO-
MOIIBIO KANBKYJIATOPA, HaXozuM x = 1,375.

Ilpumep 4. Buumcaurys ———0

¥ OpOJOrapudMUpyeM HONYyYeHHOe PABEHCTBO IO

Ynpasxcnenusn
181. W3 xakuX CBOHCTE cTeneHei MONYIanTCA (POPMYILI:
1)log, 2 =log,b—logyc;  2)log, b = plogy b?
. Brisegure 9ry (pOpMyIIBL. '
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182, BrraucauTe:
1) logg 2 + logg 3;
2) logl 25 + log'1 9;

15 15
3) logﬁ 12 - logﬁfl;
4) 108'2 12 + Iog'g,g, 3;
5) logg 18 + log, 2;

3

B)*log;_, (3~ 4/8)~logy, (V3 +4/B);
@ .
7)" logy 10 + lcag",5 100 - log% 0,1+ 11:ng:}_g 16;
8)® logz 49+ log 5 5+ logys 27;
9)® logg 4 +logy 5+ logs 6+ logg 7 - logy 8+ logg 9.
183. 3nas, uro logg 2 = a, BRIPpA3UTE Yepe3 & BhIPAKEHUL:
" L3 . .
1) logg 16; 4) log 4.1,2.1_30,125, )" logg 2;
2) log Jéz; E'))O logs 6; 8)* logyg 54.
- O -
3)log, 8  6)°logs 3;
184°. Haitzure: 1) lg 56, 3aas, uro 1g 2 = a u logy 7 = b;
2) logzo 8, suasA, uTo lg 5=anlg 3 =b.
185°. Hailinure anciao a, 3Had, 9TO:
1)logza =8 +2log 57— 3logg 16 — 4 logs 7;
2)logoa=logy 7T+ 2 logﬁ3 +0,5logg s 7~ 2.

186°. Haiiaure BaTypalbHOE YHCJIO 12 TAKOE, ITO:
1) 32.35.38. . .3%-1_. 8110;
2)logy 3-logg 4+logy 5+...+log, (n + 1) = 10.

187.. He snumcnas sHadyeHnit sorapundmMoB, ZOKAKHUTE, To
2<logy2+logy3<3.

188°. Haiigure HaUMeHbIIEe 3HAYCHUE REIDAXKEHRAA
llog, 7 + logy x|.
189°. CpasrmTe uncaa: 1) logy 8 v logg 9; 2) log; 6 = logg 7.
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190. TIpu pemeHuH cAeAYIOMMX ypasHeHM Ha3bIBaiiTe CBOI-
cTBa JIOrapa(dMOB, KOTOPBIE BBl MCIIONB3YeTe B IPe0bpasoBaHMUAX,
7 NOAYMAIITe, HSMEHAIOT JIM BHINOAHEAEeMbIe Ipeobpasosanug O3
(w ecau Ja, TO KaK):

1) logs x +logy x + logg x = 11;

2)° logyo * + log 5 x + log, - x + ... +10g,, . £ = 5,5;
3)° 1ogﬁx + logv5 x+ log% 2 +log,%x= 36;

4)® logg x+ logg x < loggy x *loggy x = 2,
5) logs (3x — 2) + logs (x — T) =2 + logy 2;
6) logs (4+3%* - 6) — logy (9 -6)=1;
7)log~,5(4"—6)—105*,5(2”—2)=2;
8Clg(5*+x-20)=x-x1g2;

9)° 3 logs 2 + 2 — x = logy (8% - 52~ %);
10)® 3x - logg 8% = logg (3%* + x% - 9);
11)© logz (81% + 82%) = 3 loga7 90;

12)° log; - .3~ logy -, 2-0,5=0;
13) log, 9 + log ., 729 = 10;

14)® log ; 16 + logy, 64 = 3;

15)° logay 4 1 7 + logg, 7=0;

16)O 2log,27-3logyrx=1;

17)° log4 logs x + log, log, x = 2;

18)® log, (9x2)+log§ x = 4.

191. Pemuure ypaBHEeHHe, JOorapuMUDya o6e ero 4acTn:

lgx+56 _
1)x€*=10000; Tx ° =108%k
2) xloggx-'- 2 __ 8; 8) 102.1: +1 TI;
3) xlogsx—lgé!;?; 9) 25\::31—2;
4)x1-—1gx=0’01; 10)0 5x+1=0,2.32x+1;
5) x'o8s8* = ; 11)® % = (3% )* mpm x> 0;
6) x'982* = 4u; 12)® x'o8s(x +3) = glogsr,
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192°. (Yerno.) Pemuure ypasuenue
218s7” . plogar — 400,

193. CpaBHETe BEIDAXKEHHA @ % p olo€®
Ha ocHoBaEuHM cOPMY/IMPOBAHHOTO BHIBOZA PEIITe ypAaB-
HEeHHd:

a) 58 %= 50 — x1€5, 6) 258 ¥ = 5 4 44185,
194°. Peurure YDaBHEHHE!
1)21g 2% - 1g% (-x) = 4; 2)38lgx%-1g? (—x)=9.

195°. Penrare HEepABEHCTBO:
1) logg (x + 27) - log, (16 — 2x) < log, x;

2)logJ§v1(2x+3)+logJ§_l(4—x)<logJ§_l(2—3x);
3)logy-3(2~Tx)—logy..3(2~3x)>logy..3(x+4);

4)logg (8" - 1)-log, (3* "%~ 3 ) > ~3;
3
5)logg (4* + 1) + log,.,, 3> 2,5
6)® log,, (x + 1) < log, (2 - x);
x
7 log‘4 logs x + logy logy x < 0
8)® log, logy (4% - 12)< 1;
9). logg 5 loga log, .1 9> 05
10). logg log .2 108 2 x>0,

1986. C noMoinpio ABYy3HAYHOM TAGNHOE! JorapudMoB HalinuTe
npubanKeHHLIe 3HAYEHH A,

0,4 3 2
PLEL, g QMBI g 0.8,
43,9 0,83%/13
1
E 8 5
) A8, 4 VUL, g 4085 B
45,473 0,78%/81 0,67

B YRKaKUTe ¢ IOMOIILIO KANBKYJIATOPA 3HAYCHUSA 3THX BBIpANKE-
HUH ¢ YeTHMpPBMSA BEPHBIMH 3HAYAIEMHE (KpOME Hylell B Hayaie
3anHCH YHCaa) nudpaMn.
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Kornmponsvhoie eonpocst u 3adanusn

1. Yro nponcxopur ¢ OJI3 npu samese log, (x(x + 3)) Ha log, x +
+ log, (x + 3)? Yro mpoucxoant ¢ O3 npr obpareoii samere?

B XaxoM caydae MOTYT MOTeDPATHCH KOpHE? B KakoM cayuae Mo-
ryT 06pasoBaThCA DOCTOPOHHNE KOPHU?

2. B kaxom cayuae npu 3amene log, (x + 4)° ua ¢ log, (x + 4)

moxer npousodiru usMereare Q13?7 Moryr a1y npn 3ToM npeobpa-
30BAHVM OXBHTHCH IIOCTOPOHEYE KOPHH?

3. PemuTe ypasHeHue logg 22+ logg x — log, Y hdn 1.

4. Kax ¢ moMongsio Tafnunst 3gaYeHUH TeCATUIHEBIX JJorapud-
MOB HAUTH 3HAYeHNA JorapudmMon yucena, Gonsmux 10? Haligure
¢ TIOMOIIBIO ABYSHATHOMN Tabauisl forapHdmos lg 0,0057.



FrNABA

TPUrOHOMETPUHECKUE
®YHKLMN 1 X CBOVICTBA

CN0BO «TPHTOEOMETPHMA» IPOUSONLIC OT ABYX I'PeYeCKHX CJIOB
«MPUZOHOH» — TPEYTONBHHK ¥ «Mempeo» — H3MepdAIo, W ero
MOXKHO IEePEBECTH KAK 3HAKOMOE BaM 10 KypCy IUIAHUMETDHH «pe
wenue mpeyzonvruKos». 1IpH pelmeRWH NPAMOYTrOJLHOrO Tpe-
YTrOJBHHMKA BEI BIEPBHIE BCTPETANHCH C CHHYCOM M KOCHHYCOM OCT-
poro yrsa. B proif riiaBe Bbl pacHmIBEpUTe CBOEe 3HAKOMCTBO C CHHY-
COM, KOCHHYCOM, & TaK)Ke elje ¢ ARyMA TPHTOHOMETpPHUHECKHMHA
GVHEOUAMEA: TRHT€HCOM H KOTAHTEHCOM.

12. ¥rox mosopora

B xypce reoMeTpud HaM ObUIO J0OCTATOYHO YIVIOB, He IpPeBOC-
xoaamux 360°. Unaue ofcTouT Zesic B pHfe 38789 MEXSHWKH,
CBASAHHKIX ¢ BDAMATENbLHLIM JIBMIKeHHeM. B 3TUX 3a5898X 4aCTO
HCHONB3YIOT NOHATHE YIVIOBOK CKOPOCTH BPAINEHHA — YIOJ IIOBO-
POTA B €IRHENY BpeMeHH.

Ha pucyeke 60 m3cbpakeH NpOHUrpHIBaTEh T'DAMILIACTHHOK.
B 3aBHCHMOCTH OT TIOJIOMKEHIA nepexkJ4yaTens rpaMILIacTHHKA CO-
pepmaer 33, 45 wim 78 oboporos B mumEyTy. Hajizem, Ha Kaxol
YTON DOBOPAYHBACTCH HJACTHHKA 34 1 ¢ IpH KaMJOM U3 HOJ0XKe-
HUH NepekIogaTeNd,

YuurmBasa, 9ro oAmH obopor —
aTO nOBOpOT HA yron 360°, umeem:

33 06/mun = 32~ 360° . 108 rpan/c,
60 c

45 06/vaun = 25 359" _ 970 rpan/c,
60 ¢

78 o6 /Mun = _'3'88+03f_9,f = 468 rpag/c.
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B Fo

Puc. 61 Puc. 62

B nmocineaneM ciayuae yroJ, Ha KOTOPBEIH [IOBOPEYMBAETCH AHCK
mpourpeiBaTess 3a 1 ¢, okasanca Gonsime 360°. B TexauKe ¥acTO
BCTPEYAKTCHA CKOPOCTH BpAIEHHA, ZOCTHTRIOLIHE COTeH 000poTOoB
B CEKYHAY, HOITOMY NPUXOLUTCH PACCMATPHEBATH YTJILI, BO MHOTO
pas npessimatomue 360°. Tax, RanpEmep, JasepHBIA ANCK, OPH-
[ieIOUi HA CMEeRY I'PAMIUIACTIHEKE, BPAIIAeTCH YIKe CO CKOPOCTHEQ
Jio 900 06/MuH, & ZECKK B BHHIECTEPE COBPEMEHEOr0 HepCOBAIBHO-
I'0 KOMIIsIoTepa — co ckopocthio 15 000 06/muH.

IIycrs, ABUTEACH O OKPYXKHOCTH, TOUKA Nepellia M3 HAYLIb-
HOT'O TOJIOMEHUA A B KoHewHOR nonoxenne B (puac. 61). IIpux sTom
OHE IIOBEPHYJIACH BOKPYT IEHTDA OKPYKHOCTH HA HEKOTOPLI YOI,

O6osEaunM yroyx nosopora yepes 0°, HA4aJIbHYI0 TOYKY IOBO-
poTa ueped Py ¥ KOHeUEYIO TOUKY IIOBOPOTA Yepes Pyo (puc. 62).

Oxnako 38aTh HAYANBHYIC H KOHEYHYIO TOYKH IOBOPOTA ellle
HEAOCTATOYHO, YTOGLI OAHO3HAYHO OUPE/I€TUTh BeININHY yIia o°,
TAX KAaX HEeH3BECTHO, CKOJIEKO 0G0DOTOB K B KAKOM HRUPABJICHUR
(o 9acoBOHM CTPeNKEe HJIH HNPOTHB) coBepmmia Touka. Ha
pucyHKe 63 n30o0parkeHO HeCKONBKO BAPHAHTOB BO3MOMKBOrO me-
peMeineHHA TOUKH. QUeBHAHO, UTO CyillecTBYeT GECKOHEeIHO MHO-
ro nOZO06GHEIX MOBOPOTOB.

VenoBUANCE CYHTATH Y2Ztbi NOSOPOMA NPOMUE HACOBOU
CMPerKy NOLONUMEAbHOIMU, G NO LAC060l cmpenke — ompu-
yamensoHbiMU. -

@) Py 6) Py 6) Py

- P & Po

Pue. 63
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Tax, Ha pucyHke 63, a yroa nesopora pases 120°, ra pucys-
Ke 63, 6 uzobpaxer nopopoT Ha yroa —240°, a Ha pucyske 63, 8
IOBOPOT COCTOMT M3 ABYX MOJHBLIX O0CPOTOB IPOTHB YacoBOMH
CTpENKY ¥ moBopora Ha yron 120°, sHauuT, yroJa 3Toro NcBopoTa
pasen 120° + 360°- 2 = 840°.

Bamerum, 4TO J1106EIe ABA IOBOPOTE C HAYAJIBHOM TOIKOH Pg B
KOHEYHOM TOUKOM P e OTIMYAOTCA APYT OT APYra HA UeJ0e TUCIO
1noxusix 060poTOB, T. €. Ha 360° 2, TAe n — mesroe YMCIIO.

B paceMOTPeHHOM cayuae obmuit Buz yrios o ﬁyne'r paser
120° + 360° - n, rae n — moboe TeI0e YRCNO,

Ob6wuii 6ud y2no6 nosopoma ¢ KoOHeLHOoU moukoil Pye:

a® + 360° * n (n — .zw000e yenoe YUCAO).

Tloacrasnsas B suipaxkenve o° + 360° n pMecTo n gmcna *1,
+2, X3 u T, g., M 6yzeM DOAYy9aTh YIVIbI, IOBOPOTHL HA KOTODKIE
HMeIOT OZHY U TY Ke KOHeUHYI TOUKY P 0.

Vnpaxcnenun

197. IIpuBenuTe HECKONBKO NPHMEPOR BPAIIATENHHOIO JBHU-
KEeHUH. ’ '

198. BapafaE CTHpATBHON MAIIMHE! B PEXHMe OTXKEMA MOMET
cosepmars wian 400, unu 600 oboporos B muryTy. Haligure, ¢ kaxoik
yroBo# CKOPOCTHIO Bpamaercs Gapabas B KAXOM U3 3TRX CIYdaes.

199°. CpaBEuTe 3HAYeHHA yria OBOPOTA muny'moz ® gaco-
BOH CTPEJIOK YacoB 38!

1) 20 mun; 3) 1 u 20 mum; 5) 40 1 30 muH.

2) 2 ¥ 45 Mun; 4) 7= 10 Mum; -

200*. Msa yuenuxa, EA6mOZABIINE 38 TPOEXABIINM BeJIOCHIIE-
AdcroMm, nocumopuau. OZuE 3a#BHJ, YTO KOJECA BeJOCHIEAa Bpa-
OI8JIMCh IO JACOBOM CTpeJIKe, a Apyroi — wro nporas. Moryr jn
0oHu 06a OLITb ODPaBRI?

201°, Beaymas u BesoMas 3BE3KOUKH
OZHOK U3 MOAEJEH BeJIOCHUIIEAS MMEIOT CO-
oreercreenHo 40 1 15 ay6res (puc. 64), Ha
KAKOHI yroJl HOBEepHeTCH BeIOMAS 38e3/0Y-
Ka, ecI¥ Benylllas NoBepHeTCH HA YIOJ:

1) 360°; 2) 540°7?
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202. IpeacrassTe ZapHEBIe YIVIL B BRAE ¢° + 860°n, rae n —
uenoe urcao u 0° < a° < 360°:

1) 840°; 3)-170°; 5) 3200°; T7) —-2450°;

2) 1200°; 4) —-390°; 6) 3500°; 8) -3100°.

203. lpeacrassTe AanHbIe Uikl B BHAe 0° + 360°n, rae n — ue-
Joe yueso 1 —180° < o < 180°:

1) 700°; 2) 3500°; 3) —470°; 4) -2890°.

C noMolBi0 TPAHCTIOPTHPE IMOCTPOHTE HA OKPYMKHOCTH HAYATL-
HYIC 1 KOHEUHYIO TOUYKHE IIOBOPOTA HA JAHHALIA yro.

204°. Brmumure Bee YIB!, MOAY/IH KOTOPBIX He IPEBLILIAIOT
1000°:
1) 40° + 360°n; 2) -70° + 8360°n (n ~— menoe uMCa0).

205°. Hocrpoiire TOYRY Pgge ~ KOHEYHYIO TOUKY NOBOPOTA HA
yrox 30°. ITocrpoiire: a) kBaxpar; 6) pABHOCTOPOHHME TPEyroab-
HHK ¢ BepIIMHAMHM HA OKPYMHOCTHU TaK, UT00L! OfHON U3 BEDIIHH
OeLa TouRa Pgoe. s Kasxnoi M3 BePIIMH yRaxATe o0muit BUA yT-
.uon IIOBOPOTA ¢ KOHEYHOH TOYKOHR B 9TOH BepIIHHE.,

*s KEXKIOM Caydae 3a,na.ﬁ're ONHMM BEIDAXKEHUEM oﬁnmii BUL
BCeX TAKHX YIJ0B,

206°. TlocrpoiiTe OKPY’KHOCTS C UEHTPOM B HAYANE KOOPAMHAT,
3a HAYAJMBHYI0 TOUKY LOBOPOTA BO3LMHTE TOUKY €€ IepPecedeHHs C
ocklo abcuuce. Hocrpoiite TouKy Prge — KOHEYHYIO TOYKY HOBOPO-
ta Ha yrox 70°. Ilocrpoiire TOURY Ppe — KOHEUHYIO TOYKY HOBOPOTA
Ha yros B° TaK, ¥T06n TOUKY Proe i Pgo GLUTH CUMMETPHYELL:

1) oTEOCHTENEHO OCH abcnucc;

2) OTHOCHUTENBHO OCH OPAHEAT;

3) OTHOCHTENBHO HAYANA KOOPAUHAT,

I Kaskaoro cnydad yKaskure:

a) HauMeHBIIee IO MOAYJIO 3EaYeHue B;

6) HamMeHLINTee NMOJOKUATENLHOe 3HAYeHHe [B.

207°. o OKPYKHOCTH B IPOTHBONOJOMHBIX HANPABIeHUNX
JBPOKYTCH f[iBe TOYKU, OfHa ¢ yraoBoit ckopoctsio 30 rpanp/e,
Apyras — 45 rpaz/c.

1) Kakoe BpeMsa IPOXOANT MEXAY ABYMA nocnenona-rensauun
BCTPEYAMM TOYEK?

2) Cxos1pK0 BCero ToYeK serpean?

3) Yepes raxoe BpeMsa nocke BCTPedH ofe TOYKK CHOBA BCTpe-
TATCHA B TOM e caMOM MecTe?
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Konwmponvsnwvie gonpocut u 3adanun

1, YkaxkuTe Karoi-EMOGYAbL OTPUOATENBHBIH YTO0/, IOBODOT
HA KOTOPHIH HMeeT TY 'Ke KOHEWHYI0 TOYKY, YTO ¥ IMOBODOT HAa
yroa 100°,

2. Vramure o61IM#t BUZ YIJIOB, IOBOPOT HA Ro'ropue HMeeT Ko-
HeTHYI0 TOUKY Pygse.

3. ITocTpoiiTe ¢ NOMOMIBIO Tpancuop'r'npa KOHeUHEIe TOUKH II0-
BOpOTOB Ha yrau 145°, 215° m —250°,

13. Paguanaasa Mepa yria

Ve B [IpergeM Bapnnose 3a0ro A0 Hanleil 2pu YIJIL H3MepH-
Ja|a B rpagycax. I'pagye, Kax Bl 3HAeTe, — 3TO %ﬁ YacTh IOJHOTO
obopora. HHoraa Taxad eZMHMIIA' M3MEPeHWs OKASLIRAETCH CJHII-
KoM Goselmoii, Tak, HaIpuMep, B APTHILICPHUH OPH YHASAHUA MEJH
YTJIBI HBMEDPSIOT B MbICAYHLIX (THICHUHBIX JONAX MONHOO 06opora),
KoTopsie Obumi BBefens 80 Pparnun B KoEUEe X VIII Bera.

B aT0M nMyHKTe BRI IO3HAKOMHTECH @111e ¢ O{HMM cII0cofoM Hame-
PEHHSA YIJIOB, KOTOPBLI HamboNee HACTO IPHMEHAIOT B MATEMATHEE,

PaceMOTPUM IEeHTPAJLELE YToa B 0°, KOTOPOMY COOTBETCTBY-
0T AYTH ABYX NPOM3BOJIBHBIX KOHLEHTPUUECKHX or;pyxmoc-reﬁ:
ayra Ay By anurok l; u xyra A,Bs naunoii Iy (puc. 65). O603na-
YHM PAJHYCHI ITEX OKPYIKHOCTEH COOTBETCTBEHHO Yeped By u Ry.

®nrypsr A;0B1 u AyOBjy noxobuLl, NO3TOMY OTHOIICHUE AJIH-
HBI AYTH, COOTBETCTBYIOINEH LEHRTPaNLHOMY Yray B O°, K paguycy
OKPY’KHOCTH He 38BHCHUT OT PASMEPa OKPYIKHOCTH, & 3ABUCHT TOIL-

KO OT BeIAYHEBI yraa o°,

CnenoBaresibHO, YACTHOE -!% MOKEO

HCOOJB3OBATE JJIA olpejesieHHHA BeJH-
YHHEl COOTBETCTBYIOLIEr0 UEHTPAJILHO-
ro yria.

B ToM caydae, KOrja ANHHAE KYrU

paBHA PAAMYCY OKDY’KEOCTH (R = 1)

MBI OTyyaeM yroj 8 1 paduan — epu-
Puc. 65 HMILY paduaHnoil Mepyt yraa.,
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Ienmpaavrbiii y20n, onupawuwjuiics Ha dyzy, druna Kkomopoi
pasHa paduycy OKpYIKHOCMU, Ha3bieaemca yznom 8 1 paduan.

YTolH! YCTAHOBUTE CBA3H MEXKAY I'PAZYCHON M pajHaHHOMN Mepa-
MM OZIHOTO ¥ TOT'O 2Ke YIVIA, PACCMOTPHM MEeHTPAXbHELE yrox B 180°,
OH onupaeTcs Ha NMOJOBUEY OKPYXHOCTH — AYTY AjauHOI rR. Pa-

AUAHHAS Mepa 9T0oro yrjia paBHa % = nmpazn. Takum obpasom,
180° = & pax. Pasgenne obe gacTw paseRcTBa Ha 180, monyuum, 9To
o= 80 paxn. I saxonen, ymiomm; 9TO PZBEHCTBO Ha O, MONYIHM

(dopMyITy IepeBoaa rpaayCHOM MEPLI B PAAMAHHYTO:
a’= %’o paz. (1)

Amnanornuso, 13 pasedcTsa T pag = 180° moxkHO HONYyYUTE HOD-
MYJIY HEpexXosa U3 PafHaHHON MepH! B TPARYCHYIO!

gy = 2, )

o puMmep 1. BelpasuTe B pajguaHaxXx BeJHYUHE! CAEAYIOOIEX
yrnos: 30°, 40°, —480°.
Peme n e e. Bocnoabayemes Gopmyitoit (1):

30°= g5 —§ P, 40°= T — 3 pag,
_ o 480 _ o2
480 180 231|:pan.

0 = & 2

TBEeT: g’ -é-, 2 .
HOpumep 2. BeipasuTs B rpajycax BeJIMIMUHSE! YIJIOB B g, 3’235,

—6 pazuas.

P em e H ¥ e. Bocrionbayemea opmyioi (2):

X cag =2 180° _ggo i*f pan = 3% 180% _ 97¢e,

3 3-n 2%

-6 - 180° _ -6 - 180°
n 3,14

Orser: 60° 270° —344°.

=—344°.

106



Kax orHOImMIeHVe OMHOMMEHHBIX BEeJIMYUH, PAAUAHHASN Mepa YyTaa
ABISETCA YUCKOM, TIO3TOMY 0003HAYTeHKHe pad OOBIYHO HE YKA3bI-

BAIOT, 3AIACHIBAA IIPOCTO g = 60°, 270° = ?-25, -30° = —g uT. .

Taxum 06pasom, pAZHAHHAS MeP8 OO3BOASAET A H3MEPeHHU s YTIOB
HCOONB3OBATH AeMCTBUTENIBHEIC YUCAA, YT0 0CO0EHHO BAXKHO B Ma-
TEMATHEKE, AMEIOILeH JeJI0 ¢ YHCIOBLIME MHOMKECTBAME,

V¥ PajuaHEas Mepa YIVIOB HO3ROJISET 3HAYHTENLHO YIIPOCTHTE
MHEOrEe (POPMYE! (PHSUKE ¥ MATEeMATHAKH, BrIipazuM, HanpuMep,
¢ MOMOMIBI0 PAAMAERON Mephl YIVIa 3aBUCHMOCTD MEXAY YIIOBOH
{®) 1 1uHeHHON (V) CKOPOCTAMU DABHOMEPHOIO ABMYKEHUS 110 OK-
PY2KHOCTH.

IlycTe 3a ¢ cexyH MATEPHANBHASA TOYKA NPOXOAHUT 1O OKPYIHK-
HOCTH pasuyca R nyTh, pasHBIH {, # COBePIIaeT IIPH 3TOM IIOBOPOT
BOKPYT OEHTPA OKPYKHOCTH Ha yron . Toraa muHeiEas CKOPOCTh

TOUKM: U = : , & YTJIOBAA ee CKOPOCTh: ® = %

W3z pasencrsa ¢ = 1—2 raxoauM, uto [ = ¢pR. IlogcTaBuM npous-
Befilenre PR BMecTo / B opMyny nuneiHO#! cKOpOCTH:

_ Il _oR _
U 9}— oR.

Juneltnas ckopocms pasna npous3gederuio yzaoeoi cKopoc-
mu xa paduyc oxpyxcrocmu: v = OR. A

T'pagycEas mepa 00bIMHO NTPHMEHALTCA NPH PEINEHUH OPAKTHE-
JEeCKHUX 3a//a% ¢ UCIOJL30BAHHEM TPEHCIODTHPA.

Ynpasxcnenusn

208. IlepereauTe yranl a3 TrpagycHO¥ Meph! B PAAHAHHYIO:
1) 0% 3) 20°; 5) 125% 7) —225°%;
2) 1% 4) 45°; 6) 185°; 8) -375°.

209. TlepeBenuTe YIIbI U3 PAXMAHHON MEDEI B I'PALYCHYIO:

1) n; 4) -0,3m; 7 —% ; 9) 2;
2) %"; 5) % 8) 1,8m: 10) 2,4.

3)0,2n;  6)2m;
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210°. ITepesenure yran mu3 rpasiyCcEOil Mephl B PAIUAHHYIO,
NMPEeACTABNAAA PESYAbTAT B BH/JE NPOUSBeACHHS k1, rae k — pauu-
OHANBHOE YMCJ0:

1) 36°; 4) 265°% 7) 870°; 9) -2510°;

2) 48°; 5) -120°; 8) 1020°; 10) ~2940°,

3) 225°; 6)-135°;

211°, Banoasnre Tabauuy.

a® {0°] 30° | 45° ) B0° [ 90° | 120° | 135° | 150° | 180° | 270° | 330° | 360°

212C. Ha pucyuxe 66 B oxpyxHOCTH 5 x
nposeiens: 8 juamerpor. Cronmpyiire
PHCYHOK B TE€TPaLb, ¥ KOHIOOB AUAMETPOB
YKAMXKUTE YIJbl IOBOPOTOB B rpafgycHO K
B PAXMARHON Mepe,

Yrawure yIvVisl KOHEYHEIX TOYEK [I0BO-
POTOB, KOTOpble CHMMETPHYHEI OTHOCH-
TeJbHO: —-30°

8) POPHBOHTAJIEHOIO AHAMETPa;

6) BepPTHKAILHOTO AUAMETDE. —go° ~80°

213. 3rasn, urTo igﬁ =~ 0,0175, nepe- Puc. 66
BeZiNTe B PASMAHAYIO MEPY BeITHARERL YTIOB:

1) 20°% 4) -100°; 7) 1030°; 9) -1600°;

2) 50°; 5) 250°; 8) 1300°; 10) -2450°,

3) ~-80°; 6) 310°;
214. OXpY»XHOCTH, MOPCKOT'O KOMMNACA AEJHATCH Ha 32 paBHble

4acTH, HasbiBaeMele pymGamu. Bripasure pymb B rpagycax u pa-
BUaHax.

215.* IlepesenuTe M3 pajHaHHON Mepnl B I'PAAYCHYIO, B3AB
n=~3,14:

1) 0,25; 3) ~-1,625; 5) 1,15; 7) ~4,382;

2) 3,45; 4) 5,285; 6) 2,64; 8) 7,168.

216. Hanmmure ofmuit Buz yIiIOB IOBOPOTE BOKPYT Havasa Ko-
opauBAT, nepepogAinuX Touky P(1; 0) okpyKHOCTH C IIEHTPOM B Ha-
uase KOOPAMHAT ¥ PEAHYCOM, PABHLIM eAHHMLE, B TOUKY!

1) M(0; 1); 2) N(0; -1); 8) K(—1; 0).
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217°, C rakoit YIJIOBOHM CKOPOCTHIO ® (paj/u) Semasa Bpamta-
eTcH BOKPYT CBOEM OcH?

® C xaxoit maueiinoi CKOPOCTBIO U (KM/Y) IIDK 3TOM JBHIKETCS TOY-
K& 2KBATOpA 3eMJIM, OTCTOAMIZA OT OCH Ha paccrosHue 6370 xM?
BrinosANTE BRIYMCACHUS ¢ NOMOIILIO ABY3HAYHON TAGIULE! JIOra-
pudmMoE (c. 94).

218. IIIxue cKopocTHOTO 3NeKTpogBUTaTend Aenaer 120 000 obo-
poToB B MHEYTY. Onpepenure yrjioByio CKOpPOCThE BpallleEHs 2TOI'0
IOKHBA:

1) B rpagycax B CEKYHAY; 2) B pafiuaBax B CeKYHAY.

219. YUto 03HAYAET CJOBO «PajHANGHAA® B CJOBOCOUETAHMAX
«PAAHATLHAS JIAHENA METPO», ¢PAJAANTLHAA IIAHUPOBKA roposas 7

Konwmponwsnuvie éonpocot u 3adanus

1. Yro Takoe yroJ B OAUE paguan?

2, Bripaszure:
a) B rpagycax 1,2xn, -0,7n; 6) B paguanax 64°, -145°,

3. IlocTpoiiTe Ha OKPYKHOCTH EAYANBHYIO U KOHEIHYIO0 TOUKH
3n _bn

:Ts'—"'"

moBopoTa Ha yroa: 135° 5"

14. Cunyc ¥ KocHAyC M060ro yria

IIpx pemeHMM DPAMOYIOJBHBEIX TPEYTOJNBHHMKOB HAXOAAT CH-
HYC B KOCHHYC OCTPBIX yI/0B, B TeopeMax CHHYCOB H KOCHHYCOB
JIA KOCOYTOXBHBIX TPEYIOJILEHKOB MOAB/ASIOTCS H TYIOhie YTJIEL
Teneps HAM NPeACTOMT HAXONUTE CHHYCHI M KOCH-
HYCHl NIPOHMSBOJILHEIX YIJIOB, ¢ KOTOPLIMM BBI IIO-
3HAKOMHJIUCH B ABYX NpeabAYHIAX DYHKTax. Ho
CHauajla HAOOMHHM, KAy OOpeZeNseTcs CHHyC H
KOCHHYC OCTPOrQ yrra B IOPAMOYIOJLHOM Tpe-
yroapeuke (puc. 67):

Cunyc yzna pasen OMHOULEHUIO NPOMUBOLE-
Hawezo xamema K zunomenyse, KOCUHYC Yyzaa
PaBeH OMHOULEHUIO NNPUNEHCAULEZ0 Kamema K 2U-
nomeuyase:

. b
sma"-g, cos o’ =2,




IlosesHO MOMHHUTL 3HAYEHWSA CHAHYCOB M KOCHHYCOB HEKOTO-
PBIX OCTPhIX YTJIOB:

e

o® 30° 45° 60°
E=
L n L3
¢ pan e 1 3
sin @ % -“—g—z— #
1

CHHyC ¥ KOCHHYC IPOH3BOJBHOIO YTJ& OPHAETCH OIpPEAeNATD
Io-ApYyroMy. PacCMOTPHM N 3TOI0 eGUHUNMYIO OKPYICHOCMD —
OKPYKHOCTD C OEHTPOM B Hauase KOOPAMHAT U paguycom 1,

IlycTs, ABATAACH IO 3TOM OKPYIKHOCTH, TOYKA IIEPEHLIA K3 Ha-
wansHoi Toukn Py (1; 0) 8 xoreunyio Touxy P, (puc. 68). Iloo-
’eHne TOYKH Py MOXHO OIpPe/lesINTh fByMs crocofamu: yxasas
BEJIMIMHY YIJia ¢ BJIY YKA3aB €€ KOODAHHATHI X M ¥ B JAHHOH CuHC-
TeMe KOOPAMHAT, :

Hns yraos ot 0 5o g (ot 0° no 90°) koopAMBATE! TOUKH Py HAK-

AeM U3 IPAMOYIOABHOrO Tpeyroybanka PyCO (puc. 68), runore-
Hy3a KOToporo paBsga 1:

x=cosp, y=singQ.

PaBeHCTBA OCTAIOTCA BEPHBI- Vi
MH a5 006X VTJIOB, €C/IH onpe- 1
JIeTATh KOCHHYC ¥ CHHYC Caefyio- y 9
muM obpasoM: 1/

Cunycom yzna ¢ nasvieaem- @
ca opdunama KOHEYHOU MOuYKU c
nosopoma mouxu (1;0) eoxpye -1 0 * 1
Hauara KoopOuHam Ha yzon §.

Kocunycom yzna ¢ Hasviéa-
emca abcylicca KOHEeYHOl moiKu -1
nosopoma mouxku (1; 0) eoxpyz
Hauaaa Koopdunam HaA Yzon @. Prc. 68
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Vi Taxum obpasom, abcyucca no-
1 ot movru edunuvHoll oxpycHOC-
mu pasra Kocuxycy, a ee opduna-
ma — curycy coomeememayiouezo

P : yzaa (puc. 69).
cos q)// \ Py PaccMaTpusas (¢ Kax mnepeMeH-
-11 C 0 1 . HYIO, 38METHM, 4YTO JIoBGoMYy ee 3HA-

YEeHUI0 COOTBETCTBYET eANHCTBEHHOE
SHAYEHHE BHIDAYKEHUSA COS ¢ M eJHH-
CTBEHHOE 3HAYEHHE BHIDAKEHUT
¢ -1 sin @. CsezoBarensso, POPMYALI

x=cospuy =sing
3874107 QYHHYLU TIePeMeHHOIT ¢.

IIpumep 1. Haittn curyc B Kocuryce yria 310°,

Pemenue. IlocTpoEM eJHHNIHYIO OKPYIKHOCTh ¢ IEKTPOM
B Havane xoopauuar, Touka Py(1; 0) — HavansHas TOYKA IOBOPO-
Ta (puc. 70).

IloopoT B2 yroa 310° MO3XEO 3aMEHHTH OZHUM HOJHBIM 000-
porom Ha 360°  moBoporoM Ha yron —-50°: 310° = 360° — 50°,

OTnoxum or HadaNbHOH TOUKK Py ¢ NOMOINLI) TPAHCIOPTEPE
yron, paBeBf —50°, n HaltleM KOOpAMHATHI TOYKM Pgige — KO-

HeyHOM TOUKY moBOpOTA Ha yroa 310°: x=0,64, y=-0,77.
OreeT: cos 310°= 0,64, sin 310°=-0,77.

B 3aBHCHMOCTE OT BeJWUHHBI VI/I& KOHEYH&H TOYKA MOMKeT
OKA3aThCHA B JIO00H M3 YeTHPEX KOOPAMHATHLIX YeTBEPTEH,

Io nonoxcenu1o KOHELHOU MOYKU Y2abl HA3bIBAIOM YZAAMU
I, II, Il uau IV yemeepmau.

B paccMOTpeHHOH 3afiade KOHEUHASs] TOYKA HAXOAMIACh B
IV uersepru (puc. 70), suagur, 310° — yroxn IV gersepry.

IIpumMep 2. HaiiTy yriasl, KOCHHYCH KOTOPEIX paBus! 0,8,

Pemenue. Kocuryc — 310 abcmueca COOTBETCTBYIOMEH Toq-
KM eAHHWIHOH OKpyKEOCTH. Bce TOUKH ¢ alcmmcecamy, PABHBIME
0,8, oprHanne:xar DpAMOM, TapaIeNBHONU OCH OPAWHAT U IPOXOH-
meit wepea Touky C(0,8; 0) (puc. 71). 3Ta NpAMas 1epecekaeT exu-
HAYHYIO OKPYKHOCTD B IBYX TouKax: Py u Pﬁo, CHMMETPMYHBIX OT-
HOCHTEeNBHO ocH abcuuce.

C DoMombI0 TPAHCOOPTAPA HAXOZMM, YTO YPOJ O° npubmau-
JKeHHO paBeH 37°. 3raunT, OOIUIA BUZ YIJIOB TOBOPOTA ¢ KOHeU-
HOH TOYKOR Pyo!

o° = 37° + 360°n (n — moboe Lenoe YAETO).

sin @

Puc. 69
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77} vi

3100
0,64 \Po 37° |c|Po
Q ! 50° 1x -1 0 _g7o P x

Pa10°

-1

Prc. 70 Puc. 71

B cuyty CHMMETPHM OTHOCUTENBHO ocu abenmce Touxa Pgo —
KOHEYHAS TOYKA MOBOPOTA Ha yroa —37°. 3uauur, nua see obuui
BHJ YIVIOB NOBOPOTA:

B° = —37° + 360°n (n — n06oe mesoe YNCIO).
OrBer: 37°+ 360°n, ~37° + 360°n (n — nr0boe HeN0E TNCNO),

IMIpramep 3. Hallru yrikl, cEEYCH KOTOPEIX paBHe: 0,5.

Pemenrnue. CuHYC — 3T0 ODAMHATA COOTBETCTBYIOMEH TOU-
KH eIMHETHOH! OKpYKHOCTH. Bee TOUKH ¢ OpAMHATAMHA, DABEBIMHA
0,5, npuaaaIe)kaT NpaAMOi, NapaileabHOR ocH abemuee ¥ npoxo-
Asmei aepes rouky D(0; 0,5) (puc. 72).

Ora OpaMas oepeceKaeT efy- vi
BHYHYIO OKPY’KHOCTh B ABYX TOY- 1

Kax: Py u Py _ o, CUMMETPAYHBIX
OTHOCHTENBLHO OCH ODAMBAT,
PAX Prg 0,5 1D

B npsMOyTONBHOM TpEyrojib- Py
Hrke OK P, xarer K P, pasen no- T
6
JIOBHHE THIIOTeHY3sl OPq,. 3HA- 3 ) X

tm'r,q)=g.

O6muit BHA YTJIOB IOBOPOTA C
KOoHegHOH TouKoi Pq,:

g+ 2nn (n — naroboe uHenoe
YHCI0), Puc. 72
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O61mit Bu/ YIIOB IOBOPOTA ¢ KOHEIHOM TOTKOA Ppr_ !

- E + 2nn = -56—1t + 2nn (n — a1060e LEeN0E TUCIO).
Orerem: g + 27n, 56“: + 2nn (n — moboe enoe THCT0).
Ynpancnernus

220. [lans X0OpAMHATE TOYKH P, eIMHMYHON OKPYIKHOCTH.
VYxaxuTe 8in o ¥ cos o
1. J3 _1, 242y,
(3% ) 3 (-3 57
J3,_1). _3, 4
D(Fi3) 9 53)
B xarolt xoopZABEATHON YeTBEPTH PACNONOKEHA RaKAaA TOURA?
221. Onpesennre, B KAKOH KOOPAHHATHON YeTBEPTH HAXOLHT-
ca P, — KOHeYHAA TOMKA HOBOPOTA HA YTON O, U KAKOBK 3HAKYH
COS 0L M1 8in ¢f, eCJIK YTOJI (L pABeH: ‘
1) 260°; 4) 480°; T7) 8760°;
2) 290°; 5) —915% 8) 80007,
3) 5656°%; 6) ~825°%;
222°, Venonsaysa PECYHOK €XWHUYIHON OKPYKHOCTH, oupen.e-
nuTe sHAaKH cos P ¥ sin B, ecan: -

=3 3p=-%  5*p=55;
2)B=-1,6n; 4)Pp=12r; 6)°B=438.
223°, C noMombio efUARYEON OKPYXHOCTH HaKAHUTE:

1)sin 1115%  8)sin (-2120°); i
2) cos 1490°  4) cos (-2030°).

224. Haiisure 06wt BUL Yrao0B, A KOTOPEIX YHCJIO:
1)0,4;  3)-0,6;  5)Z;
2)0,7;  4)-0,3;  6)-3

ABAAETCH: 8) CHEycOoM; §) KOCHHYCOM.,

225. B xakux KOODAWHATHREIX YeTBEPTAX 3HAKM CHHYCA H KO-
CHHYCA! '
8) coBnasigT; 6) IPOTHROMONOMHELI?
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226. Tlocrpoiire Touky P, u HalauTe cOS O ¥ 8in 0., ecan:

1o’ =72% 2o = 320_"; 3)a°=105°% 4)a’=215°.
227°, Haitgure yrom: . |

1) cuHYyC KOTOPBIX PAREH! a) 0,5; ) -0,5;

2) xocHHYC KOTODHIX PABEH: a) 0,5; 6) —0,5.

228, Haiijure 3HEaYeHHE BIPAMKEHUA:
1) 3 sin 90° — 2 cos 270°; 4) 2 8in 270° - 3 cos 180°;
2)4cos0°-3 sin 270°; 5)3 cos 270° + 5 sin 0°;

8)sin ¥ —cos 2 6) sin 3% cos .

2 2 d r'A
229°, Jna xaxkux yraos ot 0° zo 360°:
1) curyc paBeB KOCHHYCY;

2) CMHYC NPOTHBONIOJIOXKEH KOCHHYCY;

3) cxmyc H KOCHHYC MMEIOT PABHEIE MOAYIH;

4) cuayc Gonbme KOCHHYCA;

5)® cunyc Merbme xocuuyca?

230°, Banoxaure Tabauny.

o’ 0° 30° 45° 60° 90° 120° | 135° 150°
T n n
* 1 %18 | 31| 3
i 1 2 | B
sin @ 0 3 o =
AR
cos @ 1 T 5 5
— ——
o 180° | 210° | 225° | 240° | 270° | 300° | 315° | 330°
03
sin @
cos @
231°. Haiimute x, y ¥ 2z — yrant TPEYroJbHHKA B
sinx _ sin gy _ sin z
PaJHaHAX, €CNU — "% 3
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232°, Hmeer nu cMBICH BLIPAIKEHHE!

1) Jsin165°; 6) logg cos 13%;

2) 1g sin 195°; 7y® J/5in40° - cos40°;

3) logg ;5 cos 243°; 8). logy ¢ (8in 50° — cos 50°);
4) Jcos287°; 9)® In (sin 1 - cos 1);

5) coa7 10). Jm ?

233, Yxamure Bce 3EAYCHKA ¢ U3 IpoMexyTKa [0; 2x], ana
KOTOPHIX BEPHO PABEHCTBO!

1)sing=1; 3)sing=-1;

2)cosp=1; 4)cos ¢ =-1.

234°, 3anumure o6t BUX YIIIOB @, AN KOTOPEIX BEPHO Da-
BEHCTBO:
1) 8in ¢ = 0; 2)cosp=0.

235°®. Vxamure Bce smavenus ¢, OpE KOTODEIX HE HMeer
CMBICTIA BHIPAYKEHUE:
1) Bin@. 3) cosQ | 5)* lg cosg |

cos@’ 1-ging’ 1+ ging’ j

2) £089. sing 6)* lg SIN®
)ail'"l’ )l+cosgo ) € T aing 1-sing’ ;
236°, OfbacuuTe, KAK NONYYEHA HENOYKA DABEHCTB: :
= bn _ on _ _3ny _ (f

l)cos§ Cos 5 = Cos coa( 2) cos(z) E

2) sin n = gin (—n) = sin 37 = gin (—3n).
237C. CpapuuTe YHCIOBHIe SHAYCHHAS:

1)sin § usin (—g); 2) cos £ m cos (—g).

® :
Kaxnme npeznonoxeHMs o NOCAEACTBUSX H3MEHEHHR 3HAKA
apryMeHTA CHEYCA ¥ KOCHAHYCA MOXKHO BHICKA3ATE? '

Konmponvnuwvie 6onpocst u 3adanun
1. Yro HaBHBaETCH CHHYCOM M KOCHHYCOM Jioboro yraa ¢?

2. Boinonsaue HeoGXOAMMbBIE NMOCTPOEHHA U M3MepeHHsA, HAaH-
AHUTe KOCHHYC M cHAyc yraa 150°.

3. B xaxoif 9eTBepTH HAXOAUTCA KAYKABIN M3 CIACAYIOIHUX YTI-
aos 0,87, 1,3w, 1,7n? Kaknme BHAKH HMEIOT €70 CUHYC ¥ Kocunyce?
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15. Tanrenc ¥ KoTaRreHc moboro yraa

B kypce reomeTpuu Bl NOZHAKOMMINCE C TAHPEHCOM OCTPOro

yrJia, PABHKINM YACTHOMY CHEYCA ¥ KOCHHYCA 9TOrO yria:
sin
t ERsTN
g @ COBQ

C noMoOLIBIO 3TOr0 PABEHCTRBA MOXKHO OOPEJEeNATE TAHMCRC JI0-
60ro yria ¢, KOCMHYC KOTOPOro OTJIMYeH OT Hy/d:

Tanzencom yzna HA3bLIEAEMCA YACMHKOE CURYCA U KOCUHRY-
ca 3mozo yera.

Jna yrioB, KOCKHYCHl KOTOPHIX PABHEI HYJIIO, T. €. YIJIOB BHAA
T + ntn (n — moBoe NeJoe IUCI0), TRETEHC He CYINecTBYeT.

2

Kocurye u curyc Jo6oro yraa uzofpaxaiores Kak abcumeea u
OPAMHATA COOTBETCTBYIOMIEH TOUKY eAUHNUHOMK OKpYKHOCTH, Exu-
AHYHAS OKPYKHOCTE IOMOXKET ¥ OPU M300paeHUH TaHTeH A,

Ha prcyrke 73 K e;JUHUYHONK OKPYXHOCTH B Touke Py npose-

AeHA KacaTenbHad; Py~ KOHEYHAA TOYKA NOBOPOTA HA YIoJl @;

C — TouKa NnepeceveHna KacaTesbHo# H npsnokk OP,,
Opdunama movukxu C paena manzency yzaa §.

s 0) va

yC
P , 1

a) ¥
1
. P
A4
Pg | \ Py -
0 1 x D :
—/ C

o
R

Puc, 73
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V¥ NMokaskeM aT0. 3aMeTHM CHAYANA, 9TO tg ¢ ¥ OPAUHATA TO%-
ku C opgupakoBsl no 3maky. Tak, ecau P, — rouxa I nnn
111 xoopAWMEATEON YeTBEPTH, TO COS ¢ ¥ 8in ¢ miax ofa I0J0MKH-
TeJbHb! (pHc. 73, a) uau oba orpunaTeaseEs (puc. 73, ). 3uaunT,
ux gactaOe tg ¢ mosoxurensHo. Touxa C B 3THX cAyYasX pacno-
JIO}KeHA B BepXHeH DOJIYNJ/IOCKOCTH H, CIeH0BATENbHO, HMEEeT II0-
JIOMKATENHYI0 OPAXHATY.

Ecnm xe Touka P, Baxoputea vo II wiu B IV KOOpAHMHATHOR
9eTBepPTH, TO BHAKH cos ¢ ¥ 8in @ pasnuuEH (puc. 73, 6, 2), caelo-
BaTenbHO, ig ¢ orpmnartener. Touxka C npu srom HaxoauTcA B
HAKHEH DOJYIIJIOCKOCTH ¥ MMeeT OTPEIOATeNLHYIO OPEUHATY,

Ocraerca noxasaTs, 410 |PoC| = itg ¢|. D10 pasercrpo cnexyer
a3 noao6usa Tpeyroasankos PoOC u DOP, (puc. 73): ‘

PoC] _ PPq| _ jsingl _
T~ = 0D ~ lcosql — € @k

el

HTax, Hamne yTRepKACHHE H0KagzaHo. A g

"y )]
Kacameavnyio, nposedennyro k¥ eOuHUYHOU OKPYICHOCIU 8
moure Py, nasvieanm oCbio manzencos.

HagsepHoe, noaromy mareMaTnx T. ®nek B KoHne XVI Beka
HA3BAJ OTHOIIEHEVE CHHYCA K KOCHHYCY «TAHI'€HCOM», YTO B II€pe-
BOAE C JIaTHIHYA O3HAYAET «KACAIOLIMACA .

Hpamaa OC npoxofHT 9epes HAYUANO KOOPAMHAT, €e ypasHe-
HHE, Kax BH 3EaeTe, y = kx. '

Ilpa x = 1 monygaeM y = k, T. e, yrnoBoi Koa(pdHAOUerT nps-
MOH y = kx paseH opamuaTe Touky C. 3pagur,

k=1igeo.

Yron ¢, obpasoBasHEIH B BepXHEH NMOJYILIOCKOCTH NPAMON
Yy = kx u nyvom Ox, HASLIBAIOT Yy2i0M HakaoHa npamoii. Takue
e yIUIBl o0pasylorT ¢ OOJCYKHTENBHBIM HanpabjieHHeM och abe-
nyce Bce npaAMbIe ¥ = kx + b:

yznoeot woappuyuenm npamoit y = kx + b pasen manzency
ee Yy2na HAKAOHA.

B TpUTOEOMETPHY HADAZY ¢ CHHYCOM, KOCREYCOM U TAHICHCOM
PACCMATDHBAIOT KOMAHZEHC Y24 — TACTHOE KOCHEYCA K CHHyCAa:

cosQ
ging *

ctg ¢ =
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9T0 paBeHECTBO MO3BOJAET ONPEAEeMUTh KOTAHEIeHC JHboro yr-
14, CHHYC KOTOPOro OTJIMYEH OT HyJd, T. €.

¢ # 1n (n — n0boe nesoe YHCIo),

I pumep 1. HaitTa raBrenc u xoraaresc yraa 220°,

Pemerue. IIoCTPOMM eQUHMUHYIO OKDPY>KHOCTE C IEHTPOM B
Havase KOOPAMHAT W NPOBejeM OCh TAHTeHCOB, OTMeTHM HE OKpPYIK-
HOCTH € HOMOIIBIO TPARCIOPTHPA TOUKY Pasge (220° = 360° — 140°).
Yepes 109Ky Pggoge ¥ HAYANO KOODJMHAT NpOBejieM MNPAMYK — OHA
mepecedeT och TAHTeHCOB B Touke C (puc. 74). Opaurara 9TO# TOUKH
npebikenso pasea 0,84, 3gagur,

tg 220° =~ (,84.
3amMeTusB, UTO

=cosp _ 1 _ 1
ctg ¢ sing  sin tge’
co8¢Q
HalgeM:
ctg 220°= L 1 =132

tg 220° 0,84

OreeT: tg 220°=0,84, ctg 220° = 1,2,

MoxHO OmIIO ANA OHpefe/ieHUA 3HAYCHHA KOTAHI'€HCA BOC-
OOJIB30BATRECH OCbI0 KomaHxzercos (puc. 75). AbGcuucca TOUKH Ie-
peceuyerns npamoli, kacaronielica efUEUYBEOH OKPYRHOCTH B TOY-
ke (0; 1), ¢ mpamoit OP, pasHa KOTAHIEHCY YIJa §.

HMorasaTeascTB0 TOr0 (AKTA AHAJOTRYHO JAOKAZATENbCTBY,
NIpoBeJeHHOMY IJIA OCH TAHT'€HCOB.

v h
1 1 D(1,2;1)
084 —><—2 C(1; 0,84)
9 220°
2D e, 7 Yo,
= y 1 x —1 o 1 x
~140° /|
Pagpe Paope
Puc. 74 Puc. 75
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Yk Ilprmep 2. Haittu obmmui

Py 1 BHJ YTJIOB, TAHMeHC KOTOPBIX p&-
BeH —1,2.

B Pemenyue. OrMerum Ha OCH

\ P TanreHcoB 109Ky C ¢ opauHaTOI,

2 T 04;; pasHo# —-1,2, u nposegemM mnpa-

—50° myio OC. Ilpamaa OC nepecexkaeT

eJHENYIHYK OKPYKHOCTE B Tomca.ﬁ

1 "o Pyom PBe — KOHIIAX OJHOTO H TOPb

1.2 CQ;-1,2) e Auamerpa (puc. 76). Yromt,

COOTBETCTBYIOI{HE® 3THM TOUKAM,

Puc., 76 OTIMYAIOTCA APYr OT ZADPYTA HAa

nejioe 4YECJIO MOAyodOpOTOB, T. &

Ha 180°n (n — memoe gucno). C moMOLIBb0 TPAHCIIOPTHPA EAXOANM,

410 yron Py.OPy pasen —50°, 3uaqnr, obmuit BMj YIiIoB, TEHIEHQ

KOTOphIX paBes —1,2, cnegyronmii: —50° + 180°z (n — mesnoe tmc.no).
Orper: -H0°+ 180°n(n e 2).

IIo cuaycy ¥ KocuHycy yraos 30°, 45° u 60° gerxo HaiTH nx

TAHTEHCHI M KoTanrencsl, Hanpumep, 1]

tg30°=_s.§9_§_0:=_§..=.£.-£.
0s30° 3 3 3 ‘
2 ;
Hepemc:leﬂﬂﬂe YTJEI ZOBOJIBHO HACTO BCTPEYAIOTCHA B paSHHJﬁ
3anavgax, ﬂﬂaTﬂMy NOJAe3HO 3ATIOMHATE 3HAYeHHA Ta.HI'EBCﬂ. n Rd‘

TAHT'eHCA 3THX YIJOB. _ l‘l
(v 30° 45° _ 60°

opas ; : K

tg o ? ’ 1 J3 g
ctg ¢ J3 1 ?

’J

Ynpasncrnenun j

238. laBe! KOOPAMHEATE! TOUKH P, Ea eAHNEHYHOK oxpymno&
TH. Bauucnnre sin o, cos @, tg o, ctg o

n(-54  a(-L-B) (-3} 9L

1
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239. Onpepenure 3HAK BEIPASKCHRA!

1) tg 148°; otg § tg ¥

2) ctg 248% 8)tg % ctg °F;

3) ctg 348°; 9)° tg 68° — sin 68°;

4) tg 548°; 10)° tg 125° + sin 125°%;
5) tg 230° sin 130°; 11)°tg 1,78 —sin 1,7x;

6) cos 285° ctg 185°; 12)° tg 1,2x + sin 1,27,

240. B RaKMX KOODAMHATHRIX YeTBePTAX CHHYC H TAHIeHC
unelor: 1) oguEaKoBele sHaKy; 2) pagusie sHaKkH?

241. 1) B K8KHX YeTBEPTAX TAHTEHC U KOTAHIEHC: a) MON0MKH-
TeNbHLL; 6) OTPHEATENEHEI?

2)° MoryT @ TaHreHc ¥ KOTAHTEHC OZHOTO YTJIa MMETh pas-
Hble 3HaKH?

242, C nomompio OCH TAHTEHCOB HalzNTe:

tg72° - 3)tg126%5  5)°ctg 215°

2) tg 40°; 4)tg310%  6)° ctg 165°.

243°. Hailinnte ofiuii B YIUIOB, TARI'CHC KOTOPBIX DABeH:
1NL3; 2)0,7; 3) -0,4; 4) -1,7.

244°. Ja xkagkux yraos ot 0° g0 360°:

1) Tanresc pasen KOTaHreHCY;

2) TaETeRC IPOTABOIOJIOKEH KOTAHTEHCY;
3) Tagrenc 6oJablle KOTAHTCHCA;

4) raHreHc MeHblIe KOTAHTeHca?

245°, JoxkaMure, YTO CHHYC OCTPOrQ yrjia MeHbille TAHIeHCA
TOrO XKe yIJa.

246°. C noMOmpBo eAUHMYHOM OKDYXHOCTH ONpeIeNHTe,
HMMeeT JIW CMBIC] BHIDAJKeHUe:

1) Jtg2; 2)igtg 4; 3) 4/tgh; 4)1g tg 6.

247°. Horaxkure, uTo alcumeca TOYKH NepecedeHHs OPAMOM
OPq, € OCBIO KOTAHIeHCOB paBHa ctg @.
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248°. BanonruTre Tabauny.

o | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°
AKAERE
tgo | © ? 1 s
ctgp| — | J3
249. Bnquc.m're:
1)tgn * cos E’ 3) cos g. +tg g;
2)ctg§+tg§, 4)2cos§21‘—1tgn.

250. IIpoeepbre CIIpaBe/IMBOCTS PARCHCTRA!
cos 30° + tg 45° -1 =ctg 60° (1 + sin? 45")

251°, HaiauTe Bce YTIIIBI (¢, TPA KOTOPLIX BEDHO DABEHCTBO:
1)tg =05 2)ctg 9=0; tgo=1; 4)tgo=-1.

252®. Haitzure Bce yIIIs @ U3 npomexxyTka [0; 2r], aas koro-
PBIX BEPHO PABEHCTRO:

Digo=43;  4)tgo—-2L;
2)ctg<p=.f§; 5) 1g tg ¢ = lg sin ¢ — 1g cos ¢;
3)tg ¢ =-./3; 6) lg ctg ¢ = lg cos ¢ — 1g sin ¢.

253°. Vrasure Bee YA tp, AN KOTOPLIX He MMeeT CMEICTIA.
BbIDAYKEeHHE:

1 1 . 1 . ’
D e et . e _i
1, ) |
Dage’ Vigorir = Nisctzo.

254°. Banumure YPaBHeHUe IPSIMOM, ec/ix H3BeCTHO, UTO onla}
npoxofuT: 1) Zepes Hauano KOOpAKHEAT; 2) Tepea3 TOYKY ¢ KOOpJH-
naramu (0; 3) 4 ee yroy HaKJIOHA paBeH:

a) 80°; 6) 45°; 8) 120°; r) 135°.

255, Uro Gonsime: '

1)sin1°mmasinl;  3)°sin 15° mm sin 15;

2)tg 1 unu tg 2; 4)00083HJIH0084?
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Konmponwvrnvie éonpocet u 3adanun
1. Yro Ea3mB&ETCA TAHTCHCOM ¥ KOTaHrescom yoboro yria ¢?

2, Ipn xaxux 3HA4YEHMAX ¢ BbIpaxkeHue ctg ¢ tg ¢ He mMeer
emercsa? JorasxuTe, 4To paseHcTBO ctg ¢ tg ¢ = 1 BepHO npu Beex
JOIIYCTUMEIX 3HAYEHMAX (.

3. C nomompbio ocl TaETeHCoB HalnuTe tg (—40°).

16. IIpocreitaue
TPMIOHOMETPHUYECKNE YPABHCHHA

B npesmgyiinx NYHKTAX BRI Y2Ke HAXOAHIH YTOJI N0 3HAYCHHIO
ero CHHyCa, KOCHHYCA, TAHNCHCS AAM KoTaHureHca. [IpyruMu cJioBa-
MM, BBl y)Ke DelIasii YpABHEeHUS By

sing=a, cos@9=a, tg@=a, ctgp=a.

OTn uYeTnIpe YPaBHEHHMS NPHMEATO HASBIBATH npocmelulumil
‘mpuzoHoMempuiecKumu ypassenuamu. B nanbvuelimneM Ham 6y-
YT BCTPEYATHCH PA3NMYHLIE TPUIOHOMETDHUYECKHEe VPARHEHMA,
OHAKO BCe OHHU B IIpOlecCe peIneEHA 6YAYT CBOUTLCA K 1ipocTelt-
muM. EcTecTBeHHO MO3TOMY CHAYANA BHISCHHTH, KAK PElIalTCH
OpocTediue TPUIOHOMETPHIECKKHE YPABHEeHUA,

YpaBHeHHe Sin ¢ = a

IIpamas y = a npu -1 < @ < 1 nmepecexkaeT OKPYKHOCTH B ABYX
Toukax Py, u Pp_g (puc. 77). Qucno ¢, npunadirexcausee npo-
g], CUHYC KOMOPOZO PABEN &, HAILLBAIOM apk-
cunycom a. ObosnaueHnue: arcsina &
{(¢arc» ozHAYAET ¢AyTas, & HEJKKOM + P
<arcsin g» MOMKHO TIIepPeBeCTH KaK

1] 3
¢YTOJI, CHEYC KOTOPOrO DaBeE as). Pp_o /: '\?.,

MENYMKY [—=g;

W3 pucynka 77 BHEEO, YTO ypaB-
Hernwue sin ¢ = a npu —1 < a <1 umeer [ P'-"._.
ABe cepuu KOpHeh: -1 0 1 2
gin ¢ = a,
¢; = aresin a + 2zn, 11P,

@2 = n — arcsin a + 2zn
(n — moboe Denoe IACIHIO). Puc. 77
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BripaxeHHe Asid BTOpoi cepHy KOpHeH MOXXHO HECKOJABKO VII-
POCTHTB, 38IIKCABI
@9 = —aresin a + (2n + 1)x.

Perlenne Kaskoro u3 ypassenui sin ¢ = 1 u sin ¢ = -1, xak 8el
yiKe BUje/in, 3aNIMCHIBACTCA B BHIe OHOH CepUH KOPHER:

sinp=1,0= % + 2&n (n — mo6oe Ieoe YUCIHO);

3 + 2rn (n — awboe neJsoe Yucso).

sing=-1,¢=-—

Ypasaenue cos ¢ = a

B nanuOM cayuse HEM HAJO0 PACCMOTDPETE NPAMYI0, NepIenxu-
KyJIApHY®0 ocu abeummce, koropaa npu —1 < a < 1 nepecekaer
OXDPYKHOCTb B ABYX TOuKax Py, u P_, (puc. 78). Kak u B mpe-
OBIAYOIEM Caydae, AAf 9UCHa ¢ BBOJAAT ClENMANALHOE HA3BAHHE
¢APKKOCHHEYC @» — KOPeHb YpaeHenus cos X = a, npuHadrexca-
wuit npomemcymry [0; n] (na pucyrke 78
COOTBETCTBYIOIIAA AVIa e{HHHUHOK OKDYH-
HOCTH BBIAe/IeHAa); 0003HAYUAIOT ADKKOCHHYC
yucna a: arccos @ (yron, KOCHHyC KOTOPOTO
pasBex a).

W3 pucyEKa BUAHO, UTO YPABHEHHE COS P =
=anpu ~1 < a < 1 uMeeT KBe CEPUR KOPHeil:

cos ¢ = a,
@, = arccos @ + 2xn,
Pz = —arccos a + 2an
Puc. 78 (n — moBoe mesoe YHCIO0).

Kax ¥ B cayuae CuUHyca, PEIIEHHE KA&MJOr0 ¥3 YpABHeHUH
cos ¢ = 1 ¥ cos ¢ = —1 3aOMCHIBAETCH B BHMAE OLHOM CePUH KOpHeHK:

- cos ¢ = 1, ¢ = 2nn (n — moboe 1esoe YUCIO0);
cos ¢ = —1, 9 = 2(2n + 1) (n ~ n1060e neoe YuCIO0).

OTMeTHM, UTO eclH gncio a Goapmie 1 uan Meusine ~1, To BY
VpaBHeHHe sin ¢ = g, HU YpaBHEHNE CO8 () = @ KOpHel He HMeloT.

YpaspeHuatgp=aumctgo=a

PenteHus ypasHeEUi tg ¢ = a U cig ¢ = @ UPOMNNIOCTPUDPYEM €
TIOMOINEIO Oce TAHTEHCOB ¥ KOTaHrescos (puc. 79).
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¢
Po : \Po.;
0 1 "« a.u 1 =z

a) 0)
Puc. 79

-1

flcHO, UTO YUCIIO @ B 9THX YPABHEHHAX MOXKeT OLITh JIOOBIM.

tgop=a ctgop=a
¢ = arctg a + nn ¢ = arcctg a + nn

(n — n0boe Lesoe YUCno)

—§<arctga<5, 0 < arcetg a < «,
T. e. arctg a — yroxn r. e, arcetg a — yroxn
H3 OIPOMEXYTHE (-g; g), u3 npoMexyTka (0; xt),
TAHTr'eHC KOTOPOTO PaBeH a, KOTAHNeHC KOTOPOrO PABEH &,
tg (arctg a) = a ctg (arccig a) = a

Mpunmep 1. Haitru xopeu ypasserns 2 sin x + /3 = 0, npa-
Hanexalue npoMexyTry [0; 2r].
Pemennme. 3aMeHdM JAaHHOE YpaBHEHHe IpOCTeHIIHM

ypasHeHHeM s8in x = —%g. Ero xopum:
1) x = arcsin (—-‘{2@) + 2nn,

2) x = — aresin ('%) + 2nn
{n — menoe arcCnHG).
W3 pucyrka 80 BraEO, UTO
aresin (—a) = —arcsin a.
C yueroM 3TOT0 MOMKHO 3ANIHCATS:
_3 3

2)=—arcs1n e ——

arcsin (

wiA
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IIpopomkan penteHye HANITErO YPABHEHUS, TONYIHM:

1)x=—-§ + 21n;

x=n+ ’5‘ + 2nn.

ByzeM moacraBnATh B 3TH JBe CEPHE pedieHHH Ilesibie 3HaYe-
HUA A ¥ ONpeNeNaTh, IPAHAAJEKAT K DoJIydaeMble IPH 3TOM pe-
mexua npomexyrxy [0; 2r].

IIpu n = 1 uMeem

) = 3
X = 3 + 21 3’

Apyree pelleHNs 3TOMH CePAK BRIXOAAT 38 I'PAHMILLI TPOMEKYT-
Ka, MOCKOJBKY OTCTOAT OT Xy He MeHbIIe, 9YeM Ha 2R, a rPaHKIH
IPOMEXXYTKA OTJIHIAIOTCSA OT X1 MeHbIle, 9eM Ha 7.

AHAJOrAYIHO NOJYyHaEeM eZHHCTBEHHOE pellieHue BTOpoil cepHu,
BXOAsIEe B YKA3AHHEIM IPOMEXYTOK: upu n =0

57 4n

OTBBT:-T, 3 -

J3

IIpunmevwanne, Iloryuyus npocreiinee ypasaeHge sin x = —5

MOMEO ObUIO H306DA3UTh €ro pelleHHA HA EAUHHYHOM OKPYKHOCTH
{puc. 81) u cpasy saanucaTh OTBET.

b

Pemenue., [Jna awGoro a ns npomexyrxa [0; =]
arccos (cos a) = a. .

Ilpumep 2. HaliTu 3BaYeHne arccos (cos %) .

Hockonexy 0 < g;-‘ < 1, arccos (cos 3—;] -~ §5— =

OTBeT: 3?“ .

IIpumep 3. Pemurs ypaBHeHUe 'i't.g2 x-tgx—-6=0.

Pemenune. OfosnaunmM tg x 6ykeoit y, Torga JaHHEOE YpaB-
HeHMe IPUMeT BUJ

Y2 -y-6=0.
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uA
1
i}
7 arctg &
7
g 2n >
-]_ /1 =i ) 1 '1
/3
53 8 arctg {-g)
45\--._._ 5% “7
3 -li3z F
2 -1
Puc, 81 Pnc. 82

Ero kopEn: y1 =1, yg = -g . Boanpé.m;aacb K IepeMeHHOH X,

HOJIYUYHM:

Dtgx=1, x= E + nn (n — m0b6oe nenoe 1Lmzc.m:)):

2Atgx= —g , X = arctg ( J + nn (n — moboe nenoe IHCHO).

3aMeTuM, uTO arctg (— g) = —gretg g {puc. 82). IloaToMy BTODPYIO
CepHI0 PellleB il MOMHO 3aIIMCATE TAaK!: i

x =mnn ~ arctg g (n — nwboe menoe YuC0).

Orsem: E +1n, nn—arctgg (n — moboe nesoe YHCAO).

Ynpaxcnenus

256°. Ucnonsaysa Tabammy 3Havenuii CHHYCOB M KOCHHYCOB,
TONYy4YeHEYIO IIDH BEINOJHEHNH 3anaHud 230, 3anoJHUTE CleAyI0-

myo Tabauny:

- 4 L2 1 _ 2| BB
aresina |
arccos a
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257. Henoansya Tabauny sHAYeHEHH TAHIMEHCOB U KOTAHIEH-
COB, HOAYYELHHYIO IPH BEINOJHEHHY 3afaHuA 248, zanoaHuTe cae-

LYHOIOVIO TabnuIy:

a .| =1 1 0 J3 -J3 g _g
arctg a
arcetg a

258, ITocrpoiiTe yros, paBHBIIi:

1) arcsin 45 : 3) arctg 2;

2) arccos (-2); 4) arcctg (—i) "
259°, Henonbays rpadudgecKkyio WITIOCTDALINIO, ONpELeNIuTe
JHAK DasHOCTH:
3

1) aresin g~ arcsin 1; 3) arctg 1 — arctg 4;
2) arccos g - grecos 1; 4) arcetg 3 — arcetg 1,5.

@
260" . B kaxuX rpaHuax 3axKN0YeHE yroia:

1) % arcsinp;  8) g + arctg p:

2) 2 arccos p; 4) n + arcctg p?

261. Brraucnure:

1) arcsin %; d)arcctg J/3;  7)arctg ?;

2) arccos (*%@); 5) arccos 0; 8) arcctg 0.

3) arctg (~1); 6) arcsin 1;

262C, HalauTe 3HAUEHHE BHPAMKEHNA:

1) arccos (cos g), 4) arcctg (ctg 1); 7) tg (arctg 1);
2) arcsin (sin E); 5) cos (arccos %), 8) ctg (arcctg 1).
3) arctg (tg 1); 6) sin (arcsin ?) :
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263°, Hajfigure 3HAYeHHe BHPAsKEEHS:

1) sin (arcsin “(?5 + arccos g),

2) cos (arccos -‘[23 + arcsin -‘{2—3),

3) cos (arctg 1 + arcetg 1);

4) tg (arcsin % + arctg /3 ]

264°. Mo:xer nm: 1) aresin ¢; 2) arccos ¢; 3) arctg ¢; 4) arcetg ¢

IpHHUMATh 3avenHns: a) 0; 6) —1; B) 1; 1) J2; 1) g ;e) —g; %) g ;
3)—g;n)n; K) —2%;; a) 3./5?

265. Cpasuure oL 1 B, ecan:

1) 5o + E = aresin (——féz—); 108 + %’5 = arccos (—g};
2) 3(1—% = arccos ("%); 38 - %ﬂ = gresin (—?)

266, Ina xakuX 3HAYEeHNH @ UMeeT CMEICI BhIparKeHue:
1) arcsin a; 2) arccos a; 3) arctg a; 4) arcetg a?

267°. Hailznre KODEY ypaBEEHNS, NPUHALIEKAI(AE OTPESKY
[0; 2n]:

1) sin x = 0; 5)2sm(g—x)=1;
2)cosx—1=0; 6)etg(x—n)—1=0;
3)3tgx+J§=0; 7)Zcos(x—g)+ﬁ——-—0;

4)ctg? x-3=0; 8) 2sin® x - /2 sin x = 0.

268°. BepaO 2R yTBEPXKACHUE, UTO IPH JII000M 3HAYERHMH G
1) arcsin (sin a) = a; 3) arctg (1g a) = a;

2) arccos (cos a) = a; 4) arcctg (ctg a) = a?

Ecanu Bri cunTAeTe, 9TO YTBEPXKAeHHe He BEPHO, IPUBEHTE OIl-
POBeprawomui npuMep.

269°. Bepuo 11 yTBepkKAeHue «arcsin (cos @) = ; — a Ans aio-

NIE

foro sHadeHud as?
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270°. Yro osmauaroT crosa apxa, apxada? CymecTsyeT iy Ka-
xaA-HUOyAL CBA3H 3TUX CJIOB CO 3HAYEHHEM ODPHCTABKY <«apK» B
CJIOBAX «APKCUHYC», «apKrocuryc»?

271°. Pemare VP&BHEHHE:!
1)4sin2x+5sinx+1=0; 2)3c052x+2cosx—5=0.
272. 1) O6pACHUTE LIeIOYKY PABEHCTB:
g = gresin -"/2:.3- = arccos % = aretg Jﬁ = arcctg ? .
2) CocraBpre AHAJOrHYHEEIE HEIOYKN PABEHCTE ANA YHCe % H ;_r. "

Kornmponvrvie éonpocot u 3adanusn

1. ChopmMyampyiiTe onpejefeHHAs ApKCHHYCH, apKKOCHHYyCA,
APKTAHI'€HCA ¥ ADKKOTARIeHCA YHcia.

J3 /3

2. Buuncouare: (arcsm e 2 arccos == 5 J arctg =~

ﬁ

3. Haiigpre KOPHN ypaBHEHR, IPHHAIEKAUMe oTpesky [0; 2r):
a)sinx-0,56=0; G)tgx—-1=0.

17. ®opmyJibl NpHBEIeHUA

Ye B IPeBHOCTH NPH BHINCJHEHHM DPAR3JIMYHEIX DACYETOB
NPIMEHANNCE TAGIMIEI, B KOTOPHIX OblK NpHBeAeHb! 3HAUEHHSA
CHHYCOB, KOCHHYCOB H TAHI'€HCOB OCTPHIX YIJIOB. YTOOKI NOIB30-
BATHCA TAKHMMH TabnunamMu, HYKEO ObLJIO YMeTh HPHBOLUTE TPH-

rOHOMeTpUUEcKUe (GYHKOMA K yraaM or 0° go 90° (or 0 mo g) .

T. €. BHIPAYKATH 3HAYECHUA TPATOHOMETDHYECKNX DyRKIuH 110661
VII0B uepe3 3HAYEHHSA TPATOHOMETPHYECKNX QYHKUMI YrioB oT
0° mo 90°,

PaceMorprEM cHaYasNa, KaK TPUTOHOMETPUYIECKHE (DYHKLAM JIIo-
foro yrza npueogATced K (hyHKumram yriaos ot 0° ao 360° (or 0 zo 2r).

INockoneKy OBOPOTHL HA YL, OTIWYAONHECH APYT OT APYyTa
Ha 360°n (na 27n), rae n — xw060e Hesloe THCNO, MMEIOT OHY U TV
e KOHEYHYIO TOUKY, TO YMEHbIIEHNE HIH YBEeJINISeHHE APIyMeH-

128



T4 TPATOHOMETPHYECKOH PYHKOMK Ha 21T He H3MEHHEeT ee 3Hage-
HHS:
sin (¢ £ 2x) = sin ¢;

cos (¢ £ 2r) = cos ¢;
tglpt2e)=1tgg;
cig (9 L 2rx) = cig 9.
IIpemep 1. IIpusectu k yray ot 0° go 360° (or O xmo 2n):

coszooo",sin(—%‘).
Pemén He. ooa2000°=co§(2000°—360"-5}=cos 200°;

sin [—%‘) =sin[g —21:-5) =sin .

Orsen: cos200°,sin;:.

TlonyuuTs chreaviomue Tpu GOPMYIN OPUBEACHUA HAM IIOMO-
ryT PHCYHKH.

Ha pucyexe 83 Tourn Pq,,' P_,p, P, —p B P,Hq, — KOHEeUYHEIe
TOYKH HOBOPOTOB HA YIH @, =0, R — QB T + @, Toukn Pyu P_,
CHMMETDHYHBl OTHOCHTENBHO OcH abcumce, 3HA&YHT, aGCOHECCHI
3THX TOYEK PABHEI, & OPAUEATHI NIPOTHBONOJOMHEL:

cos (—9) = cos @;
sin (—9) = —sin ¢.

Touxn Py _ o B P_, a Taxsxe TouKH Pg u Py, , ABIAIOTCA KOH-

LAMH COOTEETCTBYIOMMX AMAMETDOB €AHHMUHON OKDYMKHOCTH M,
CJIEOBATENLHO, CHMMETPHYHEI OTHOCH-
TEILHO ee NEHTPA — HAYANA KOOPAH- vA
gatr. Afcuucchnl 3THX TOYEK OPOTHEO- Py P,
DOJIOMHE], TPOTHBOLONOKHE M UX OP-
AMHATHI: :

cos (x — @) = —cos (—¢) = —cos @;

cos (& + @)} = —cos ¢;

sin (x — ¢) = —sin (—¢) = sin ¢; -1 .
sin (x + @) = —sin ¢, Pue. 83
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3ta GOPMYNB! NMO3BOAAKIT IPUBEC-

] K yraam ot O o 7-2‘ (ot 0° no 90°) cm-

HYC ¥ KOCHREYC J0056IX YIJIOB.

Touxu Py n P5 o (puc. 84) — xo-
2

HeYHEIe TOYKK MOBODPOTA HA YIBl ¢ B
g = (. ITK TOYKY CUMMETDHIHB! OTHO-
Puc. 84 CHTeJNBHO pAMOM y = x. C cumMeTpn-

el OTHOCHTENLHO STOM DPSMON BhI YiKe

BCTPEYAJNCh, PACCMATPHUBAR rpadHKH B3AUMHO-00paTHRIX PYHK-

UAA.
AbGcnucea TOUKR P, o paBH2 OPAHMHATE TOUKH Pq,, a opamHATA
x-

Toury P,  pasna abenucce Touku Py
=9
2

cos(%-—qr)=sinqp; sin[;—‘-np)=ccscp.

TlonyyenEnle GOPMYJILI NPUBEAEHKS NOSBOJIAOT HOBATL NIPO-
HCXOKIEHNEe TEPMHHAOB «KOCHHYC» U «KOTaHreac». B dopmyne

sin (g - (p) = COS () APrYMEHT KOCHHyCa AONONHAET apryMeHT

CHHyCa RO g: (g - <p) + 9= g. OT nepecTaHOBKH CHOB Sinus

complementi (CMAYC AONOAHEHUNA) ¥ COKDAILNEHUA OLHOIC M3 HHX
o0pa30BANICH TEePMMH «KOCHHYC», TepMAH «KOTRHTEHC» CTAXHM
OPHMEHATEH [0 AHAJKIOUY € ¢ KOCHHYCOM».,

Jlna npuBefieHEUSA K YIIIY () CAEYCOB M KOCHHYCOB YIJIOB g + 9,

3n 3n e
3 ~%u + (¢ MOXHO HCHOIB30BATE CHMMETPHR TOYKH PE ¢
2

TOuKOMK P,  OTHOCHTENBHO OCH ODAMHAT, ¢ TOUKO# Py,  OTHO-
g+e . ¢
2 2

CHTeJEHO HAYAJIA KOOPAWHAT H C TOUKOR Py, OTHOCHTEABHO OCH
— ]
]

abeunce (puc. 85).
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Ho MOXHO NIPMMEHHUTD B yKe I0- y
JiyueHHBIe ©GOpMYJALl NOpHUBEAeHMA, : 1
Jlna 3ToT0 JOCTATOYHO 3aMETUTE, 9TO P

!4. P

2 §_¢
i3 = —E—
7 TS (2 ‘p)' Po

1 =x

I ST
3% n
""‘+ "—*211‘(—‘ )u
4 ¥ 2 Puc. 85

MopMyJsl NPUBEREBHA IS TAH-
reHca M KOTAHTEHCA JIEIKO HOJYYHTE, PACCMATPHABAA X KaK 49a-
CTHRIE CHHYCA ¥ KOCHHYCS, HANPUMep:

e — 8in(x—9@) _ sinp _
tg(n—9) A=) g tg 9.

o ¢+ 2nn - o R-9 4+
sina sin ¢ ~gin ¢ sing - ~sing
cos o co8 cos @ —COS ¢ —COS
tg o tg e —tg9 ~tg e tg ¢

| cga ctg ¢ clge | —ctge ctg 9
B e | e | %o | B4
sina cos @ cos ¢ —C08 ¢ ~€o8 @
cos o sin ¢ —-sin @ -sin @ sing
tga : ctg @ —ctg @ ctg@ —cig ¢
cigo tg e g9 tg o 129

PopMynhl NPUBEJCHNA ABAAOTCA TOMAECCTBAMU, T.€. OHYU
BepPEEI AnA Mo0BIX JOMYCTHMBIX 3HAYEHRH (¢. AHATUBUDYS NOJIY-
YeHRYIO TabauNny, MOXKHO 3aMeTHTE, YTO:

1) anax 6 npasoii wacmu gopmyasvt coenadaem Co 3HAKOM
npueodumoii QynKyuU 8 coomeememseyouieil yemeepmii, ecau
ciumamo @ OCmMpbiM YeA0M;

2) ra3sarue MeHRWOM MOALKO PYHKYUU Y2r08 g * ¢ u
3?" +@ (90° £ 0° 1 270° + ).
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HODpurmep 2. Ilpasectu cos 289° k ocrpoMy yray.

Peme Eue. MoxxHO paccyxzaTe cieayromum obpasom:

1) 289° — yroa IV wersepTH, B KOTOPOH KOCHHYC HOJOYKHTE-
JieH, 3HAYHUT, B IpaBoil 9acTn GOpMyJInl HeT 3HAKA «—»;

2) 289° = 270° + 19° — masBaHue MeHAETCA.

Taxnm o6pasoM, cos 289° = cos (270° + 19°) = sin 19°,

OreeT: cos 289°=gin 19° ,

IIpuMeuyanue Moxuo 6uto npeacrasathk 289° xax 360° - 71°,
TOrZa HA3BAHME HE H3MEHACTCH M

cos 289° = cos (360° — 71°) = cos 71°,

IlonaTHO, uTO co8 T1° = cos (90° — 19°) = sin 19°,

BrUHCAATE 3HAYEHAA TPATOROMETPHISCKHX (QYHKIIHA MOXKHO
€ TOMOINBI0 TAGNAL MM WHIKEHePHEIX KANLRYyIATopoB. Ha nnxe-
HEPHOM KaneKkyJasarope U3 Windows, 0 KOTOpOM MbI YHOMHHAIH B
CBA3H C BEIYMCJICHHEM CTeleBeld ¥ JorapudMoB, HeT HYXJbI HC-
NOAL30BATH HOPMYJH! NPMBENEHHA ANA BLIYACICHHSA 3HAUCHWI
TPATOHOMETpHYECKUX GQYEKOUH — 3T0 JeaeT caM KalbKyJIATOoD
(puc. 86).

IIpumep 3. CnoMOomsIo KANbKYAATOPA HaliTh 8in 43,5.
Peme nue. Yrobm Ba¥iTi sin 43,5, Hy:RBO cHauana nepefTe
B pesxkuM paboThl ¢ pafMaRaMu, AJA 3TOr0 «ILIEJKHYTLY MBIIIEBIO

S e B )
i __IIEI oinDnEon|
B Dioinnnm Do)
E10 [ CEOERE

Puc, 86
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Ha yKasarene Pagmaue! (Rad), sabpars 43,5, ¢njeIKEYTH» Kja-
BEINY 8in ¥ IPOYHTATE B OKOIIKE HCKOMOe 3HATEeHHe
-0,46381551598382738881409597093642 (puc. 86).
sin 43,5 = -0,4638155159838 = —0,46

¢ TOYHOCTBIO A0 COTHIX.
OrseT: sin 43,5 =—0,46.

IIpumep 4. BEMHCAKUTE ¢ NOMONBIO KAMBKYAsTOpa ctg 48757°
€ TOUHOCTBIO A0 THICATHLIX.

PemeH e, Yro6hl DepesecTH KAJLKYJIATOD B peXXEM pabo-
THI C IPajiyCcHOll Mepoii YIJIOB, CleAyeT «IeIKHYThy Ha yKasaresie
I'pagycest (Deg). Beepa umcmo 48757, MuI saTeM <Iienkaem»

kaasumy tg (unu tan — uHOE 0603HAYCHME TAHTEHCA) B HA t%o —

TaK KaK CHeLHAJBHCH KJABHINH AAA KOTAHIEHCA HET, MBI HaXo-
JAMM €ro KaK BeJUIHRY, O0pPATHYIO TAHTEHCY:

—cosx 1 _ 1
ctg x sinx sinr tgx’

Ha gEAHKATOpPE HOABHTCH
-2,3558523658237528339395866623439.
Orpem ctg 48757°~-2,356.

IIpumep 5. BeraucIaTs ¢ IOMONIEI0 KABKYIATOPA arcsin 0,7,

Pemenme. Ilomoraer mHeHepPHBIN KaIbKyJAATOD U B Ha-
xoxcaeEny yrinoB. Tak, arobel =Haiiru arcsin 0,7, HYKHO BBeCTH
0,7, «menkuyTh» Ha yraszatTene Inv (0T aBrAMECKOro CJI0B&
inverse — oBpaTHLIK) ¥ Ha KJIaBUIOe 8in., ECAR KAJILKYIATOD Ha-
XOOWJICA B pexxuMe PaABOTHL ¢ TPAAYCEOH MepoH; TO OH HOKAXKeT
44,42700400081, ecnm B pexmme paGoThl ¢ PAAMAHAMH, TO B
OKOIIKe MBI yaunum gucyo (0,7753974966108.

OrpeT: arcsin 0,7 = 44,42700400081°, arcsin 0,7 =
=0,7753974966108. (IIpaBma, TPYAHO OpPEACTABHTb, YTO HAM
Korga-Eubyae morpefyeTcsa BEMHECAATE YIJABI ¢ TAKOH BHICOKON
TOYHOCTHIO. )

C pasBuWTHEM 3/IeKTPOHHO-BHYMCIUTENLHON TEXHHMKH, IOIBO-
aAglgeii 6pICTPO U TOYHO NOJMYYATH 3HAUEHHH TPHIOHOMETDHYE-
cxmX (GYHKIHE YrioB, 3alaBHEbIX KAK B IPAJyCHOM, TAK H B paju-
aHHOI Mepe, BLIYMCASENA BHAYCHUI TPUrOHOMETPHYECKHX DYHK-
nU# MpaKTAYECKH NepecTaJdH BHIIOJHATHCA BpyIayio. OfHaKO B
npeobpPasOBAHUAX TPHUTOHOMETPHYECKHMX BBRIDAKEHHHE (opmMysl
NpPHEBeAeHHUA HCIOJMB3YIOTCS NOBOJBHO Y4CTO.
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Ynpaxwcnenua
273. IIpuseaure k yraam ot 0° 5o 90° {(or 0 no g )

1) a) sin 152°; 0) cos 124°; B) sin 242°;

r) cos 196°; a) sin 312°; e) cos 326°;
2) a) sin 175°; 6) cos 166°; B) sin 221°;
r) cos 235°; ) sin 290°; €) cos 306°;
3)a)tg 1115 6) ctg 163°; B) tg 187%;
r)ctg 215% ) tg 286°; e) ctg 319°;
4)® a)ctg (-11,2);  6)cos5,7; 8)sin 19,3;
r) tg (-8,3); n) sin (-12,5).

274. IIpupeanTe K yraam ot 0° go 45°

1) a) sin 72°; 6)cos 71°; B) tg 65°; r) ctg 50°;

2) a) sin 175°; 6) cos 155°; m) tg 102°; r) ctg 98°;

3) a) sin 285°; 6) cos 273°%; B) tg 250°; r) ctg 222°;

4) 8) 8in (—355°); 0) cos (—451°); B) tg (—317°); r) ctg (—289°).

® o KaXOMY NPHHIHIY CrPYIONPOBAHLI 3alaHRAT

275. YopocTuTe BrIpaKeHHe:
1) sin 146° + sin 304° + 8in (~56°) + cos (—34°);
2) cos 220° + cos 320° — tg 110° + ctg 380°,

276°. Vupoerure srpaskenue:
cos(n — :;c)c‘sg(-s‘;é1~E ~E x)

1) . 3) sin(n-(p)cos(31r.+|p}';
tg(g - x)sin(ﬂ: +x} cos(q) - g)cos(g;—t + q))
i sin(%’—t - .r)ctg(g + x) ; 4) si'n(%ﬂ - u)sin(a - %J

cos(m+ x)tg(mx) tg(s_:c . a)tg[ ]

2 2

a 277, HaiiauTre ¢ TOYEOCTHIO 10 THICAYEBIX 3HAYEHMA CHHY-
ca, KOCAEYCa, TAHTeHCA M KOTAHreHca yria:

1) a) 120° 6) —225°  8) 300°;
2)a) 150°; 6) 210°; B) 315°;
3) a) 6) 51 B) 431‘;

] 278 BmtchmTe ¢ TOYHOCThIO .no THICAYHEIX]

1) 3 arccos 0,06 ; arcsin (-0,316);
2) arccos (-0,5213) ~ arctg 3,148;
3) arcsin 0,87 + arctg (—57);

4)© sin (arctg (~2)).
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279°. Ipunymaiite, Kak HAXOOUTH Ha KAJBKYIAATODE 3HAYE-
HHUA 8PpKKOTAHTeHCOB.

m 280. Haiizure npubausxensHoe sHauenue arcetg a, ecau a
PABHO:

1) 15; 3) -26 589; 5)® tg 42;

2) -0,000547; 4)-%;  6)® tg (-46°).

281. Pempre ypaBEeRue Ha nponexyrke [0; 2]
1)23in(%‘+x)=./§; tg(t+x)=1;

2)2cos(%“~—x)+1=0; 4)3ctg (2 —x) = J3.
282, Pemre ypBBHeHHe:

l)23in(x+g)+ﬁ = 03
2)m(2x—x)+sin(g+x)= J2;
3)ain(g—xJ=sinE;

4)°3tg(2x—g]— J3 =0.

& <
283" . Haiizure 3HaYeHHe BLIDAKEHUA:

1) arcsin (sin gn);  4)arctg (tg 10);
2) arccos (cos 3—';—“ ]; 5) arctg (ctg 10).

3) arccos (s8in 6);

Konmponwsnsie sonpocvt u sadanun

1. Kague KOOPAMHATH HMeeT TOYKa B, CAMMeTPHYHEAH TOYKE
A(m; n) oTHOCHTENBHO:

a) ocu abenuce; B) HaYaJI8 KOOPAHEAT;

6) ocu opaMEHEAT; : r) opaMoi y = x7?

2. Hoxkaxnre, 970 8in (270° + a°) = ~cos °,
3. Haiizure: a) sin 855°; 6) tg 313-‘5.
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18. CeojicTBa u rpadur pyHKnHE y = sin x

Bel M03HAKOMEZUCE ¢ HEKOTODHIMH CRBOMCTBAMH (QYHKIHH
Y = sin @, apryMenT ¢ KoTopoii MOMeT IPEHAMATS JIO0EIe 3EATe-
HUuA, Iy cBolicTEE YI00HO HCNIONB30BATE NIPH NOCTPOCHAH Ipadhu-
Ka (PYHKIHUY ¥ = 8in x (RpryMeET QYHKIEH, KaK BLI 3HaeTe, o00bI-
HO 0BosHagaloT GyxBoi x).

ITocTpoun cHavana rpaduk OyHKUME ¥ = sin X Ha TPOMeXyT-

Ke ot 0 10 g ( Ans 3HaueHu x or 0 70 ] Ha pucyske 87 noxaaa-

HO, K&K MOKHO NOAYYHTE TOUKH rpadpuka QyEKIHH y = 8inx ¢

OOMOIOBIO €AUENYHOHR OKDYKHOCTH. Taxum coocofoM MOKEO 1O-

CTPOUTH CKOJBKO YTOAHO TOYeK rpadmka. -
CoelMHUB HX IIABHOM JNHHMEH, DOJXyduM rpacbmc dbyHKIIHA

y = sin x #a pomexyTxe ot 0 10 g (puc. 88, a).

wY

x x 3x x| 3x x
16 8 18 1 B 3
Puc. 87
a) ¥4 IR SY

AN
\

uY
=
R
s L

ala
oA
HIM
&la
wld
e
=g
wol A
rald

Puc. 88
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I'padur pyERNUE ¥ = 8in X HA APYIUX IIPOMENKYTKAX MOJY-
Y¥M U3 TOCTPOeHHoH dacTu rpaduxa.
Popmysa sin (T — x) = sin x nosBoNAeT, HCOOAb3YA CUMMET-

PHIO TpadHKa OTEOCHTENBHO OPAMOHR X = g (puc. 88, 0), mocrpo-
ATb €ro HA NPOMEeKYTKE OT g
@opmyna sin(—x) = ~s8inx nosBoasgeT DOJYYHUTE rpadnk
OYHKOHH ¥ = 8in x Ha DpoMexyTKe oT —7 Ao 0, ucnoan3ya o6ery-
HBIA AN NMOCTPOEEHHA IpadHKOB HEYeTHHIX QYHKHHN mpHeM —
CHMMeTDHIO OTHOCMTENBHO Hauaia KoopAuHAaT (puc. 89).

Dopmyna sin (2x + x) = sin x IOKaasbIBaeT, MTO 3HAYECHHA
$YERIDUE ¥ = 8in x uyepe3 Kax gble 21T IOBTOPAKTCA, T. €. LIS JIIO-
60T0 3HAYCHMH X

sin (x - 2%) = sin x = sin (x + 27n).

IIosTopsomEeca COORITHS HAM ABRNEEHUS B OKPYIKAIOUIEM HAC
MHMpe BCTPe4aloTca JOBOJLEO FACTO: BOCXOL M 38XOJ COJHHA, OoM
gacop Ha Cnacckoit 6anrme Mockorckoro Kpemna, xonebarne ManT-
HHKA HACTEHHEIX CTADHHEBIX 4YacoB. I B MaTeMaTHKe Mbl BCTpeda-
JIHCH ¢ GeCKOHEYHEIM DOBTOPeHHAEM rpYINLI Oudp B ApoGHOHR yacTi
AecaTNYHOU npobH, HADDHMEp, Py ZeneEuu 4 Ha 33 monygaercs
feckoHeuHaA lecaTHuHanA Jpobe 0,1212121212... . Taxue gpobu Ha-
BBIBAIOT NEPHONUIECKHMHE, JTOT e TePMHH OPHMEBAIT K K QVHK-
LHAAM, 3HAYEHUA KOTOPHIX IIOBTOPHAIOTCH.

IHoromumenvnoe wucno T Hassvieaemca nepuodom dyni-
yuu y = f(x), ecau 0rs 1100020 3naveHUR X U3 ee obaacmu onpe-
denenusn:

1)x -~ T u x + T moxuce exodam & o6aacmb onpedereHus
DyHKYUY;

2} flx-T)=flx)=fx+T).

DYHKIUH, UMEIOIIEE NePHO], HASHBAIT NepuoduiecKumu.

Jo 1.

¥
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_bx & i y=sinx

-

) _§2‘=_t -n ‘ —1'}{% 1":\/411: %"‘ 3n\x

Puc. 90

IepuoZWYHOCT: (QYHKIHM K = sin ¥ NO03BONAET NOJYYHTH
ee rpadEK HA MIPOMEKYTKAX OT Tt A0 3%, OT —3R% 10 —N, OT 3T Ko 5x,
or —-57 Ao —3% U T. . ¢ HOMOIOLIO CABUIA IIOCTPOSHHOM YACTH I'Pa-
¢duxa BRoss ocu abenpec BOpPABO U BjAeBO Ha 2m, 4% ® T. A.
(pue. 90).

IIpameuanue. B kazecTBe meprofa QyHKIHEHM Yy = 8in ¥ MOMKHO
O6ui0 6nr BaATL 4%, 6% B T. 1. Uncno 271 aBageTcA HAMMEHLIIUM H3 ee
mepuonos. B sToM sMerko yGemuTscs, HaliiA pAacCTOAHHE MEWIY XBY-
MA COCENHMMH TOYKAMH rpadura ¢ OpouHaTaMHA, paBHEIME 1. Haopumep,

- (-

TlonyuerHasi KpUBASI HA3LIBAGTCH CuUMYyCcOUdoil. DT0 mepBHIf
rpaduK TPUrOHOMETPHUYECKHX GyHKIu, KOTOPHI 6uin omyOne-
KoBaH B 30-x rogax XVII seka.

Cunyconpa — OfHH H3 CAMBIX NONMYAAPHBIX rpadHKos B husu-
xe, C Hell HemocpeCTBEHHO CBASAHO NPAKTHYECKN Ni0Goe Konmeba-
Bue, Ha pucyske 91 BeI BHAuUTE, 9TO (PHIHUYECKHH MASTHHK HA
ABHHKYUIEHCA C ICCTOAHHOH CKOPOCTEI0 OyMajskHOM JIeHTe BhIYep-

YHBAET CHHYCOMAY.
Curycongy obpasyeT 4 Kpai cpe3aHHOI'0 HAUCKOCH PYNoHA Oy-
maru (puc. 92).




Puc. 93

HoBepXHOCTEL BOJH, KAX MOKASAHO HA PHCYHKe 93, MHOTAA HA-
IOMUHAeT CUHEYcONAY. HaBepHOe, HMeHHO IO3TOMY 9acTh CHHYCO-
HABL ATHHOHA, paBHOH IepuoAy (HanpuMep Ha npomexxyTie or O 10
27), Ha3LIBAIOT BOJIHON CHEYCOMEI.

OcuoBHEble cBolcTBa PYHKIHHN ¥y = 8in x
1. AprymernT QYEKIIMH MOXeT IPEEUMATS J00bIe 3HAYSHUA.
2. Dyurnus opuHAMaeT J0bsle 3Hauenus ot -1 xo 1.

3. PyHKNUA y = sin X HeyeTHadA, TAK KaK AxA joboro snade-
HUSA X BBEITIOJHAETCA YCJI0BHe 8in (~x) = —sin x.

I'padux pyBROEE y = Sin X CAMMETPHYEH OTHOCHTENBHO HAa-
9a/18 KOOpAWHAT,

4. DyHROEA ¥ = 8in X NepUuogUYecKas, ee HARMeHBIIHM IepH-
OZOM SIBNSAETCA YHCNO 27,

5.a) PyEKknEA y=sinx BospacTaer Ha [POMEXYTHAX

[—g + 27n; g + Zm], rze n — a06oe mesoe IUCIO0. (Haupnmep, npa

n = 0 noxyyaeM OPOMEKYTOK BOSPACTARUA [—g; g], aopun =2 —

IPOMEXYTOK [%"—‘, %—L])

6) PyEKLHA YObIBACT HA MPOMEKYTKAX [g + 2nn; %’-‘ + 2nn],

rae n — moboe Lmenoe 9ucKio, (’I‘ax, opu n = ( Dosy41aeM IpoMexy-

TOK [g, %’—t]. a OpH 72 = —1 — IIPOMEKYTOX [—3?“; —-’-25])

6. a) @yEKMA IPHEXMAET cBoe HauboNblIee 3HAYCHHE, PaB-
Hee 1, mpu x = g + 2Rrn, rae n — mofoe mexoe YUeIo.
0) ©@yHKOES IPHHEMAET CBOe HAMMEHHIIEE SHAYEHHe, PABHOe

g + 2rn, rae n — moboe mesoe YHCJIO..

7. DyEKORA Yy = Sin X OpMHUMAET 3HaYeHHe, PABHOE HYJIO,
Op¥ x = 1n, rae n — aboe 1exoe YACKO.

-1, npa x = —
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[IpuMep 1. Pacmono:KuTh B HOPAAKE BO3pACTAHKA sin 225°,
sin 310° u cos 118°.
Peme 5 ue. PyEKIUA ¥ = 8in X BO3PACTAET HA IPOMEXKYTKE

oT -g p: (4] g, CJIeZI0BATEIbHO, GONBIIeMY OCTPOMY YIVIY COOTBETCT-
ByeT Gonnnmii cuEyc. BuipasuM faHHBIE B YCJIOBUM BBIDAMKECHUSH
gepe3 CEHYCEL OCTPHIX YIJIOB:

sin 225° = sin (180° + 45°) = —sin 45°,
sin 310° = sin (360° — 50°) = —sin 50°,
cos 118° = cos (90° + 28°) = —gin 28°.

Tak Kax B NepBoil 4eTBepTH PYHKUMA y = sin x BoapacTaer,
umeeM: sin 28° < sin 45° < sin 50°. BuauuT, —sin 50° < —sin 45° <
< —gin 28°.

OreerT: sin 310° sin 225°; cos 118°.

IMMpumep 2. [oKazaTh, ITO TUCJO T ABNACTCA NEPHOAOM HYHK-
OUM y = sin x * cos x.

Hoxasareascrso, IlockoapKky apryMesT x sroi dyHK-
IFH MOXeT NPUHUMATE Jo0sle 3HAYCHNA, HY)KHO JOKA3ATH, 9TO
IIpM BCOX 3HAYSHHSAX X

sin{x —n)cos(x-Rw)=sinxcos x =
= gin (x + &) cos (x + =®).

Hcoonesysa GopMyJIEL IPABEACENA, TONYYAEM:

sin(x—-n)cos(x—R)=-sin(n—x)cos(mn—x)=
= —sin x (—cos x} = sin x cos x;
sin (x + ®) cos (x + 1) = —sin x (—cos x) =sin xcos x,
4T0 ¥ TpeGoBANOCH JOKA3ATE.

Ynpasxcnenusn

284. BocnoanayiiTech rpadukoM GYEKRINK y = Sin X AAA BBI-
TIOJHeHHU A CAeLVIOIINX 3aTaBRuN.

1) MoskHo 5 mo rpadukKy ONpeneJuTs Hepuox GyHrnum?
HABnAOTCA JE CAeZYIOUIMe YHCJA MePHOZAMH A8HHOH QyHKIUH:
T, 2n, 3®, 4n?

2) Kax nmo rpadKy onpeAeuTh YeTHOCTE QYHKOEHT

3) Haitanre TOUKH, OIPHHAANEIKAIIHE OAHOBPEeMEeHHO U IIpoMe-
SKYTKEM BO3DACTAHHKSA, B IPOME’KYTKAM YOLIBAHAS OYHKIHH.

4) HazoBuTe EanGonpinre B HAUMEHbLIIINE 3HAYCHEA QYHKIIHE.

5) Hasosure KOpHM ypaBHeHHS: sin x =0; sinx = 1; sin x = —1.

6) Hatinure sHavyenus: sin 0; sin g; sin (._?_;]
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285, Hcnonssya rpaduk GyRKUEM y = sin x, HaAguTe HpH-
O/IMKeHHBIe 3BHAYeHAA:

O : : T, S
1) sin 1; 3) sin 0,5; 5)sin §; 7)sm( 5)
2) sin 2; 4) sin (-1); 6) sin g

286. Yicnonbaya rpadux m cpoiicTea PyHKuMM y = sin x, cpas-
HHUTE:

1) sin 160° u sin 170°; 3) sin 1 u sin 2;

2) sin 280° u sin 300°; 4) sin 5 n sin 6,

287. Tlocrpoitre rpaduk HyIKIHK § = SiN X W BEJENIHUTE I[BET-
HBIM KAPAHJAIIOM Te €ro TOYXKH, OPANHATH KOTOPBIX:

1) monoxuTensuul; 2) OTPHOATENLHEL.

OHa xaxmx OPOMEXYTHAX d)ymumn Yy = sin x NpUHEAMAET NONOKH-
TEJLHEIE ¥ H2 KAKAX — OTPHIIATEILHBIE 3HAYEHUAT
288. TlocTpo#Te 0fHY BOJHY CHHYCOMAR! ¥ = Sin X HA IIPOMENKYT-
ke ot 0 70 2m, B3qE 38 equHymy 2,5 cM. Beizenure nBeTHEIMHE KapaH-
JANI&ME DA3HBIX L{BETOB TOYKH IPA(GHKE, ODAHEATE! KOTOPHIX:
1.2, _J2. .08, .f'

1)pan}m 0929 2’ 2, 2:"‘"’
" 1 . ._,’J—é . 'JE ‘Jé
2) 6onbmie; 3575 3) Mmensme; 5 g

® Janummre aberAcch! BHIZENOHHLIX TOYEK,

289C. Pemure HepasencTBO:

1)sinx<1; 8)sin x > J/2;

2)sin x > -1; 4)sin x <—./3.

290. IlocTpoiiTe rpaduK PYHKIHM ¥ = sin x ¥ NPOBeAUTe He-
cxo.rn,xo €ro oceii CHMMETpHH.

® Hanmmire obmuii Bup ypannenna OCH CHMMeETpHH rpadura
dyeROEE ¥y = 8in X,
291. Tlocrpofite rpadnK GYyHEKIHH y = sin ¥ ¥ OTMETLTE He-
CHOJIBKO IIEHTPOB CHMMeTPHH 9TOr0 rpaduxa,

. VrakmTe obmuil Bag abcouce NeHTPOB CHMMeTpuM rpaduka
¢dyERORE § = sin x.

292° I[oxaam-re, 9TO YHCJO T ABJACTCA NEPUOAOM DYHKIMM:
1) y = sin? x; 2) y = |sin x|. Wsobpasnre cxemaTHuecKy rpaduk
aroi pyHKOAN.
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293. Asasierca nm mepuoguuecko#t oymkuma: 1)y = {(x};
2) y = [x]? Ecan siBndercs, T0 KaKoi y Hee HAWMEHEBITHI NON0MKH-
TEeNbHEIM nepuon?

294°, IMoctpotire rpadpuk bysruun: 1) y = {2x}; 2) y = {0,5x).
VxauTe ee HAUMEHBIINH IONMOKETENLHEIA epuoy.

295°. Vkasxare manGonpmee 1 HAMMEHSINee 3HAYEHHE byEkK-
13281

y=2sinx; | 4)y=3-2sinx;

2) y = —sin x; 5)*y-sin2x—sinx+4;

3) y = sin x + 0,5; 6)* y = sin® x + 3 sin x - 2.

206°. Kakue u3 cregyomux (dyrxnuit ABAAIOTCE YETHEIMHE, &
KAKME — HeYeTHEIMH!

1)y=sin?x; 3)y=sinx2;

2)y= gin? x; 4) y = sin 237

207®. Mocrpofire B ofHO# crcTeMe KOOPAMEAT rpaduxy bYHK-

i 1) y =sin x, 2)y=2sinx, 3)y=sin2x;4)y=sm(x-§).

C nomombi0 kKakux npeobpasosaHuil rpadmka QYEKOUM
Y = sin x MOXHO NOAYIUTH rpaPUKH ITUX QPYHKIIMAT

298°, Ilpn KaKMX 3HAYEHHAX @ GYEKIMA y = sin? 2x +
+ 6 sin 2x + @ NPUEUMAET TONBKO HOJOMKUTENbHEIE 3HAYCHHUA?

299*, Haiizure BCe 3HAYEHHMA @, OPH KOTOPHIX OIpPEAEeH-
_RK.E

6’6
2)y =cos? x ~ 2acos x— 7 OPUHUMAET CBOE HAMMEHbINee 3HAeHue,

HAS HA WHTEPBAJO ( ) dyExoua: 1) y = sin? x —2asinx - 7;

300°. IMToerpoliTe rpadux GYHKIHE:
1) y =|sin x; 2) y = sin |x|; 8) y =|sin ||l
fAsnamoTea na 5TH QYHKIIHY NePROAHIECKAMMUT

301°. 1) Asnsarorca au QyHKIMKM CeKaHC (y = sec x) ® Koce-
xaHuc (y = cosec x) YeTHBIME, €CJIH:

secx=-—-’-‘--,cosecx=——.—1-—-?
Cos x sin x

2) UsobpasuTe 3CKU3E FPAPRKOB 9TUX GYHEKIMNA.
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Konmponvrnoie sonpocst u 3adanun

1. Mizo6pasure rpaduk QYHKONK ¥ = Sin X 1 NepeYUCINTe 0C-
HOBHEIE CBOHCTBa 3T0H QYHKIAN.

2. CpasnuTe sin 305° u sin 215°,

3. ITo rpaduky dyHKOUR y = sin x waigure: sin (—0,5), sin 1,5
u sin 2,5.

19. CroiicTBa M rpadux pyExkoun y cos x

3azavy nocTpoeHHA rpadprka QYEKIHH ¥ = COS X MOYKEO CBec-
TH K IOCTPOeHHIO rpadmra GyHKOHM y = sin x. Jle#cTBuTeABHO,
TMOCKOJBKY ¢08 X = sin (x + g), rpapux PyHKIOMH y = COB X MOK-
HO [DOJYYMTE U3 rpaduka GYEKOHUY y = 8in X CABHTOM IOCHAEZHEro0
BIOJE OCH AGCIHCC BJEBO HA -g (puc. 94).

Honygennsiit rpa@uk ABaAeTcA rpadHKoOM QYHEKIUA i = COS X
(pHC. 95).

OcaoBnble CBONCTBA PYHKIHH I = COS X
1. AprymeHT QYyHKOHE MOKeT DPUHHMATE Ji06ble 3HAYEHU A,
2. dyRRIuA NpEHUMaeT T06kie 3HaveEus ot ~1 go 1.

3. OYHEKOHEA ¥ = COS X YeTHAA, TAK KaK AJasd JI00oro sEaAYeHnA
x cos (—x)=cos x.

T'padhek GYEKIMU ¥ = cOS X CHMMETPHUYeH OTEOCHTEIEHO OCH Op-
JARHAT,

7
y=cosx
o 3TN~ 0qn : 3x b
\3/5 2n ’W 11\ /8 on BN\ gn *
Puc. 95
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4, OyEKIMA ¥ = cos X mepuoAuveckas. Ee HaHMeHBIINM ITe-
PHOJOM ABJAETCA IHCIO 27,

5. a) MYyHEKOUA BO3PACTAET HA NpoMexyTKax [-n + 2mn; 2nnj,
rae n — mioboe nenoe gucno. (Hanpusep, npu n = 0 moaydaem
npoMeKyTOK Bospacranun [-n; 0], a upu n = 1 — npoMesKyToK oT
[n; 2n].)

6) @yuxknua yOnlBaeT Ha mpomexkyrkax [2nn; m+ 2an], rae
n — moboe nesoe gucno. (Tax, opu n = () DogyIaeM OIPOMEXYTOK
{0; n], a mpr n = -1 — npomexyTox ot [~2m; ~n].)

6. a) PyrKIEd NPUAXMAET CBoe Hamnbossllee 3HAYEHNE, PaB-
noe 1, mpu x = 2nn, rae n — mobGoe DeJioe YUCKO,

6) @YHEIUA IPHEAMAET CBO¢ HAMMEHBIIee 3HaUenne, pARHoe —1,
npE x = 1t + 21n, rge n — a000e nesnoe YUCIo.

7. DyEKNEA ¥ = cos X IPUHUMaeT 3HAUeHHe, paBHOe HYIIO,
n

5 + 7, rae n — noGoe nenoe YNCo,

npH x =

INpumep 1. CpapHATE 3HAYCHUA COS EBE U co8 %—’-L

Pemern une. Ha npomexyrke or 0 10 ’2—': GOYHKIHA | = COS X

yoeiBaeT. IlpaBesem fanHble BHIpA’KEeHHA K KOCHEYCAM YTJIOB H3
3TOr0 MPOMEMKYTKA:

2n ( - n) —
Co8 = =co8 T~ 3 €S 33
5n _ Y _ . E
cos T cos (11: Gy Z) cos 7.
B cuny yGripaHua QyHKIUY § = cO8 X Ha npoMexyTke ot 0 go
g HMeeM:
T e T T
= = - - < - .
cos 7 > €08 3, OTCIOKA —COS ¥ cos 3
OreeT: cos 23—-"'t > cos %“.

Mpumep 2. PemnTs RepaseHcTBO 2 cOS (3(p - E) <-1.

Pemenue. O603EaAINM apryMeHT KocHuHYCA OyKBON X, T. €.
3¢ - g = x. Pasaennm 006 YaCTH HEPABEHCTBA Ha 2: ¢o8 x < —%.
OrMeTuM KaKyo0-HHOYIL 9aCTh rpadnka GyHKINY ¥ = COS X,

o 1
TOYKH KOTOpPOH HMEHT OPAHMHATELI, MCHBIINE —;, H obo3EaYHEM

2
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| e T

y=cosx
SN DN, s N,

2n 2n
Puc. 96

rpaHUIEl TpoMexkyrra abcuuce BeIOpaEHOM yacTH rpaduxa Kax
x1 ¥ X9 (puc. 96). Toraa

CO8 Xy = CO8S X9 3 Xy = 3 s X9 2
Jst BCex x B3 npomemsmca T T<x< %m HepaBeHCTBO €08 X < -;

cnpaseAnuBo. JioGoit us npomemy'mon, COCTOAMEX K3 permeswui
HEPABEHCTBA CO8 X < —%, OTCTOUT OT JAHHOTO IMPOMEXYTKA HA Iie-

JI0@ THCIO NePHOL0B: %— +2mn<x<in + 2nn, n € Z1. B Buze Ta-

KOoro J.'[BO'EHOI‘D HepaBeHCTBA N 3anncmnam'r OOLIYHO MHOMKECTBO
BCeX pereHnil HePABEHCTBA C08 X < —%.
Bepnemca Teneps K nepemennoii ¢;

+2:lm<3(p —<§+2nn, ne z;

+ < +21m<3q)< -+ = +2nn,nEZ'
19::

3
2n
B%
11“+21m{3q>< +21tn,nr='Z

19ﬂ: 2
36 +§1m, ne Z.

11n |, 2 19z , 2
36+3nn<{p< 36+§

ba
]
-

11?t+ ‘.I'I: n <<t

OTBeT: nn,

N\
v

ne Z.
IIpumeuanue Jdna pemexdusa mopocrel-

mero HepaBeHCcTBa COS X < "% MoxkuO 6GBLIO HC-

HONB30BATh TPUTFOHOMETPHYECKYIO OKPYKHOCTh
(puc. 97). Pac. 97

B3l

wlf

-1

1 Byxpo#i Z 00O3HAYAKT MHOMKECTBO LENLIX YHCEJN, OO02TOMY 3aHHuCh
«nn € Z» (n — 3neMeAT MHOKECTBA Z) UACTO UCHONBAYETCH B TOM e CMbIC]e,
uTO ¥ ¢n — nicboe 1enoe YKCA0s.
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Ynpaxcnenusn

302. Tlo rpadury PYHKLUHU ¥ = COS X OTBETHTE HA BONIPOCH! H
BBITIOTHUTE 38/aHNA.
1) IpomekyTKY BOSpPACTAHHMA HMIH YOBIBAHHA NPHHALIEKHAT

TOYKA: a) -I-H ; 6) —-%’5; B) 5?

2) Yxaxcwre Kakoe-EubyAb 3Hauenue x > 4, NpuHAZIeKAIlee
OZHOBDEMEHHO ¥ MIPOMEXKYTKY BO3PDACTAHHSA, B npomemymy yOEI-
BaHMA,

3) Kax no rpaduKy OIpeaenaTs 4eTHOCTS QYHRIMHT?

4) HaszopaTe Haubospiee ¥ HAMMERbIIee 3HaYeHUA DYHKIHK,

5) HasoByTe HECKONBKO B3HAYEHMIA ADIYMEHTa, TPHM KOTODHIX
byEKIMA y = cos x NpHHKMAaeT 3BaveHue, pasnoe 1, —1. 3apalive
obumieit GopMyIIo¥ KODHHM ypasHesud jcos x| =

6) Pemure ypassenue cos x = 0,

7) Haitgure npulauixernble 3HAYEHUA:

a)cos X;  6)cos(-3); B)cos1;  r)cos %"

303. ITocrpoitiTe Tpadur QYHKIEAM ¥ = COS X W BEIJEIHTE
BeTHBIM KapaH AIIOM OJHOIO HBeTA Te ero TOYKH, OPARHATEI KO-
TOPLIX NOJOKHTEIbED], & APYTUM IBETOM — TOYKH € OTPHILATEIE-
HbIMY OPAMHATAMH.

o ;
Ha Karux OpoMeRyTHaXx QYHKOUSH y = COS X NPUEUMAET M0N0~
JKHMTeJbHEIE 3HAYCHUA U HA KAKUX — OTPELATEJbHbIe?

304. Ilocrpolite rpaduk GYEKUHU Y = COS X HA MPOMEIKYTKE
or 0 go 27, B3aAB 3a exuHALDY 2,5 cM, BeigeauTe NBeTHHIMU KapaH-
JamaMH Te TOYKH rpa@mxa, OpPAMHATBI KOTODBIX.

1./§IJ'£

1) paBH:I: 0,2, 35975 5
2) 6ospine: "£,‘2r, 3)Memme:%;—‘/—2-§.

&
Kaxkosr! aGciucchl BEIAENEHHBIX TO9EK ?

305C. CpaBunTe 3HAYCHNS:

1) cos 0,87 u cos 0,7m; 3) cos lg” H CO8 1;“
2) cos 1% g cos ¥ 4) cos 218° u sin 230°.

9 g
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306°. Pemmre HepaBeRCTRO:

1)cos x < 1; 3)cos x < ~2;

2)cos x> -1; 4)cos x > ./3.

307. ITocrpoiiTe rpaduk QYHKINKA ¥ = CO8 X H IIPOBEJRTE He-
CKOJIBKO €TI0 0Cell CHMMEeTDHH,

® Hamyummure obuu# BRI YpaBHeHHSA OCH CHMMETpHM Ipaduka
(YVHKIMH i = COS X,

308. IocTpoiite rpadur QYEKOUHE ¥ = COS X ¥ YKAKHUTE He-
CKOJIFKO IIEHTPOB CHMMeTpHH aToro rpaduka.

® Vxaxure obmmit Bux abenuce HEHTPOB CHMMETPHH rpaduKa
GVHKIHH ¥ = COS X.
309°, JoxaxpuTe, 4TO YACIO T ABAAETCA NEPUOAOM QYHKITHUM:
Dy=tgx; 2)y=ctgx.

O
310", Vxaxkure Hauboabinee ¥ HAMMEHbIIEe SHAYEHUA BbIDa-
IKEHHA!

1~ cosx, 2—-Bcosx, 1 = 1
1) 5 ° 2) 10 8 2 + cosx’ $ 3~ 2cosx

311°. B8 OfHON CHCTEeMe KOODAMHAT NIOCTpOMTe TIpaGHKH
dyHKOMI:
1) y = cos x; 3) y = cos 2x;

il , 2 n
2)y-—§cosx, 4)y cos(x+2).
YraxuTe HARMEHLIINE TePHOAR! AAHHBIX QGYHKIOINH, _
312°. 1) C noMompo Kakux mnpeobpasoBaHuil rpaduKra QyHK-

mmy=sinxnomuonony‘imrpatbm<¢ywuy=2ain(x+E)?

2) C pomompio KaKHX upeobpasoBaEmi rpapmka (QyHKIUH
¥ = COS X MOYKHO DOJY9IHTE rpaduk PyHKIuM

ya% cos (x—g)?

313°. HaliguTe BAMMeNbIIN#H NepHOS QYHKIMUHA:
1) y = cos 2x; 2)y==sin§.
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314°. BribepuTte: a)deTHEIe; 0) HeueTHRE DYHKITHM:

l)y=cos3 x3 4)y=cos3x+ain5 x;
2 7
< i + x+1
2)y =sinZ; B y= ISR TS
8lh x
3) y = sin x + cos x; 6) y = 3 cos® x + sin® x.

315. Ucnonesys rpaduKH, pelluTe HePABEHCTBA'

l)sinx*i%; 3)2sinx > -1;

2) cos x > —-g; 4) -2 cos x > J2.

316°. Pemare nepasencTsa:

1) 2sin 2x— 1> 0; 3)sin(§x+g);o;

2)2sin(3x+g)<-1; 4)-2coa(2x—g)<J§.

Konmponvnvie gonpocst u 3adanun
1. ITocTpoiiTe rpaduk GYHKOHHU ¥ = COS X M IIEPETUCIUTE €€
OCHOBHEIE CBOHCTBA,

2. CpaBHHTE 3HAYEHUS COS %ﬂ H COS %’5.

3. Haiinnre 1o rpahury QyHKOER ¥ = cOS X CAEAYIOIHAE 3HA-
venmd: cos 1, cos 2,5 u cos (—2).

20. CpoiicTBa u rpaduxu GyHKUHH
y=tgxmy=cigx

Obnacrs onpeaenedus GYEROUH Y = tg x BKTI0UAET B ceba Bee

g + ntn, rae n € Z. Kax u upn nocrpo-

©€HWH CHHYCOMABI, CHAYANA HOCTADAEMCA MOAYYHTE rpaduKr GyHK-

JyCaa, KpoMe YHCeJI BHIA

ey y = tg x 598 IpOMeMKyTKe [0; g)

B seBoM KOHIIE 5TOTO IIPOMEIKYTKE TAHTeHC DABEH HYJIO0, & IPH
upUGIFIKEHNH K IPABOMY KOHITY 3HAYEHAA TAHPeHCA HeOTPAHNYEH-
HO yBeanuusaworcs (puc. 98). I'paduvuecku 570 BHIMIALUT TAK, KAK

6yaro rpaduk QYEKIHN ¥ = L€ X UPIDKUMAETCA K NPAMOH X = E,
YXOAs BMeCTe ¢ Heil BeOI'DAHMIEHHO BBEDX.
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A vA , :
J3_ /3 :
i
]
1 th 1 ;
= /3 J3 |
3 3 1
I
.4
8 P
-1 0 1 of =x =z = 7y
6 4 3 2t
-1
Puc. 98

MEi yiKe BCTPEYaiuch ¢ TAKHM CBOMCTBOM rpadmka GyEKIHA

y= IE (& # 0): opy IpuONHKeEUE APTYMEHTA X K HyJI0 KPHRAS KaK
6Bl IPHKHMBETCA K OCH OD/{MHAT, & IPH YBEJHUEHHH ApryMeH-
Ta — K ocu aGemuee (puc. 99). Ock afcuuce HASHIBAIOT 20PU3OH-
maavHol acumnmomoii, & OCb ODZHMHAT -— 6ePMUKANbHOU

acumnmomoil rpadura QyEKRONH iy = ;
AHanoruasHo, IpAMafg X = g — BePTHKANBLHAA ACHMOTOTA r'pa-
dbuka byaxnuu y = tg x.

V¥ HecKonbKO CJOMKHEE BHIACHHThL, KaK BBILJIAAUT rpapuk
GyHKIUM ¥ = tg x opu TpubanxeHnr ToUeK K HaYany KOOPAXHAT.

3zech HAM CHOBA IIpPHJeT Ha DOMOHOIb OCh TAHTeHCOB. Ha pn-
cyExe 100 c nocieA0BaTE/ILHEIM YREIMIeHEHEeM NOKA3AHA 30HA TOU-
KM KACAHHS OCH TAHMCHCOB M TPUTOHOMETPHIECKOM OKPYXEOCTH
(xaxapIil cefyOMIMi PHCYHOK YBeIHUHUBAET TY YACTH OPENBLIY-
Iero, KOTOpas HAXOAMTCSA BHYTDH IPAMOYTOJbHOM PAMKH).

) A
y-t
W —':;: -
Puc. 99 Pure. 100
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Pae. 101 Puc. 102

ME! BHANM, UTO OpH ACCTATOUHO OCJALIIOM VBEIWYEHHH AYTA
OKDY:KHOCTH B 30HE TOYKH KACAHMA CIMBAETCA C KacaTejbHOH.
STO 3HAYHT, YTO NPU JOCMAMOYHO MAALIX 3HAYCHUAX X UMeeM
OpakTH4YecKH tg x = x. IloaroMy rpadmk dyExknuu y = tg x npm
MAJBIX 3HAYEHMAX X cauBaerTcH ¢ npamoi y = x. To ke camoe,
KCTaTH, IIPOMCXOAMT M ¢ rpaduxom ¢dyHruu#a y = sinx. Ha
pucyeke 101 uzobpakeHsi 4aCTH rpaguKoBR OVHKIME y = tg x.
y=xuy=sinx. A

HNonyuuts rpadux cbymuum y = tg x Ha NPOMEXYTKe ( 0]

MOHO C IOMOINLK paBerncrBa tg (—x) = —tg x, roeopsauero o
caMMeTpuH rpadHKa OTHOCHTENBHO HAYANA  KOODZHEAT
{pmc. 102).

¥ HaxoHel, paBEHCTBO
tgx=tg(x+nn)(n€ Z)
NOSBOJISIET PA3MHOKHTH IOCTPOEHHYIO HA IPOMEXXYTKe ( 3 §)
YacTk rpadEKa, cABUras ee BAoJsib ocH abcuuce Ha ®, 21t, 3T U T. A.

BJIeBO B Bripaso (puc. 103).
Ipadrx GyEROEN y = tg X HASHIBAIOT MAHZEHCOUDOIL,

7

¥

Ry

vl

el S ]

]

i o4

=
———hml T TR

E)

Puc. 103
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OcaoBEbIE cBOMCTBA BysKknuE iy = tg x

1. AprymesT QYHKIEM MOXKeT OPDUEUMATL A00bIe 3HAUYCHUH,
KpoMe g +nn(n € 2).

2, PyERIKA MOMET IPDHEKMATE NI00bI¢ 3HAUCHHA.

3. ®yuxuua y = tg x HeueTHad, TAK KaK A1d moforo sHaueHns
X U3 00nacTy onpeneneHwa tg (—x) = —tg x.

TI'paduk pynknuu y = tg x cuMMeTpUYeH OTEOCHTEILHO HAYa-
718 KOOPAKHAT,

4. dyuxuud y = tg x nepuoanteckasn. Ee HauMenbmRM nepm-
OJIOM SIBJIAETCA THCIO T,

5. OyEKOuA BOBPACTAET HA WHTEPBATAX (—'2-" + 1 g + nn)

(n € 2Z). Tax, npu n = 0 NonyYaeM NPOMEKYTOK BOBPACTAHMA
(—g; g), a npu 7= 1 — OPOMEMYTOX (;; %’-‘)

6. Pynkuus y = tg x DpUHUMAET BHAYEHHE, PABHOE HYJIIO,
npu x =nn(n € Z). .

7. Ppadbuk byExnunm y = tg x ©MeeT BePTUKAIbHbIE ACKMITTO-
Thi, YPABHEHHSA KOTOPRIX HMEOT B X = g +nn(ne Z).

Honyunrs rpaduk dyEKOUY i = ¢tg X 1POLIE BCEro ¢ MOMOLIBIO
npeoGpasoBAHEA Tam'eﬂébmm, IOCKOJBKY ctg x = —tg (x - g ) Mpu
9TOM CHAYAJIA, CABUras rpaduk GyHKOMM y = tg X BAOAL ocH abe-
ECC Ha g BIIpaBo, MoTyYaeM rpaduk QYHKIUK y = tg (x - E), a 3a-
TeM BBIIOJEAEM CHMMETPHI) NOJYUYeHHOTO rpaduka OTHOCHTENILHO
ocH abcouce. B peayabrare monyuaercs rpaux Gysknun y = ctg x

(puc. 104).
\aﬁ \

= -7 X

2 2

vk
0

L)
1
i
1
1
I
|
I
I
I
1
1
1
L)

Puc. 104
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IIpumep 1. Cpaseuts tg 8 u tg 12.

PemeEue. [IpuBegem JaHAbIe TAHICHCHL K YIVIAM OT —= JO

nl A
NIA

tg8=1tg(8-3n), tg12=1g (12 - 4rn).
Cpasuvm 8 — 3 u 12 - 4m:
8-3rn-(12-4n)=n-4<0,
3HAYHT,

8-3n <12 —4n.

)q)ynnmy=tgx§oaﬁac-

LM

ITocKOABKY HA IPOMEXKYTKE (-—-g :

TAET, BEMEeM ' :
tg 8 =1g (8 — 3n) <tg (12 ~ 4n) =tg 12.

OreeT: tg8<tgl2,
MIpumep 2. Haliry HAMMeHEbIINH nepuo] GyHKIHE
f(x)=tg x- ctg x.

Pemenwne. Urobnl HaliTm HaMMEHLINMA mepuol QyHKOEH
f(x), saMeTnM, uTO ee 00/ACTE OIpefeseHHA BKJAKYaeT B cels Bce

YRCIA, KPOMe 1';-" (n € Z). Tlosromy 15 M0OGOTO TOTOKATETLEOLO

T, MeHBIIEro, YeM ’2—': , TpeboBaEme 1) U3 onpeeeHNS epuoaa He

n—

3 T BXonuT B 0BnacTs onpesenenns, a x + 7' =

BBINOJTHACTCH [x -

=[g —']")+T=§ _Henmr).CApmﬁmmHm,MsT=g

3HauepMA X, ¥ — T'® x + T ofHOBPEMEHEO BXOAAT (HJIA He BXONAT)
B 0618CTE ONIpeAeNe .
IIpu mobom 3HAYEBHH X U3 061acTH onpeneneEna f(x) AMeeM

f(x = g) = f(x) = f(x + g) . TaxuMm o6pasomM, HAAMEHBIUUM NePH-

ogoM dyuxkuuu f(x) = tg x - ctg x apnAercsa E .

OTrsBer:
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Ynpaxnenun

317. BepHo 1H yTBepxeHue?

1) ®yexnun y = tg x u y = ctg x EeyeTHNlE.

2) BonbmeMy 3HAYEHWI) APIYMEHTA COOTBETCTBYET GOJbIlee
3HAUEHWE TAHTeHca. PacCMOTpHTe ZaHHOE YTBEPXKJEHNE NPH cie-
LVIOIGHX 3HAYEHUAX apryMeHTa:

T 25

x1=z3 X9 =T; xX3= 3 x4 = 2m.

3) BonpimeMy 3HAUEHMIO apryMeHTa COOTBETCTBYET MeHbIee
BHAYEeHHEe KOTaHreHcA. PaccMOTpuTe AAHHOe YTBEDXIEHHWE NpH
CNeNYIOINUX SHAYEENAX apryMeETa: '

n 2

X|{= 31 X9 =T; x3=§;

3 x4 =2m,

318. BrimoanuTe 3ajaHds, WCOOAB3YHA TrpadMK QyHKIHM

y=1gx. _
1) Haifgrrre npulaixeEHble 3SHATEHUA:

a)tg s 6)tel; B)tg2;  r)tg(-1).

2) CpaBEETE 3HAYMEHU!

atg(-7)ntg(-5); wiglutg2

n 1.4
6)tg 3 mtg
3) BanmiIuTe MPOMEXYTKH, Ha KOTOPbIX QyEXuusa y = tg x
OpHEMMAET: a) HOJIOKUTeNLHEIE 3HAYeHHd; 6) OTpHIATENbHEIE
3HAYEeHM.

319. BuinonuuTe 3agaHMsA, HCHOAB3YA TpaduKk OGYHKIUH
y=ctgx. _
1) HaiapTe npubamKeHHbBIe 38a9eHNAA:
a) ctg g x 6) ctg 1; B} ctg 2; 1) ctg (-1).
2) CpapElTE SHAYECHNS:
T L ' T 8n,
a)ctg-ﬁ nctgﬁ, 6)ctg? ncth. B) ctg 1 u ctg 2.

3) SanuinrTe OPOMEXYTKHE, HA KOTODHIX QYEKONA y = ctg x
OpHEMMAET: 4) HOJNOMKHUTENbHBIe 3BaveHma; 0) OTpHOATE/bHLIE
JHAYEeHHHA.
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320. Hocrpoiite rpaduk GyEKHuH y = tg X U BEIZEJHTe
PA3HBIMM IBETAMH Te TOUKH rpaduxa, OpAHHATHI KOTOPBIX:

1) paBHe: 1, 6osnsmie 1, MeEbme 1;

2) pasas —2, 6oapuie -2, Mesnie -2,

3anmnure s6cOoACCH! BEIENEHHRIX TOYEK,

321. Nocrpoiire rpadhuk QyErOEM y=ctgx ¥ BegeguTe
PA3HBIMM IBETAMY T€ TOUKH rpaduka, OpAMHATHI KOTOPHIX:

1) paegsl 1, Goanrme 1, MeHbIe 1;

2) pasEH ~3, foabwwe —3, MexblIe —3.

BanumuTre aGeOucchl BHIJENEHHAIX TOULK.

322C, Pemure rpadu9ecKn HEPABCHCTBO: _ .

1) tg x < J3; 3)tg x< -1; 5) tg x > 3;
2}tgx>—,_.f§; 4}ctgx<i3—§; 6) ctg x < -3.

323. Hoxaﬁm*re, uTO:
g(-F)=tel=te%:  Dtgl+rm=tg-2m.

324. VerauoBurte, Kaxyue U3 CACAYOIINX QYHKOUE dYeTHHe,
K8KHe HegeTHBIe, 4 KaKue He ABAAIOTCA HU YeTHHIME, HH HEJeT-
HBIMH:

1) y = x + sin x; S)y=tgx - |x;
2) y = tg x + ctg x; 6)y=cos’;: ;
3)y=x2cosx; 7Yy =ctg x — cos x;
; " : L LB
4) y =tg“ x + sin x; 8) y =sin —;
x" -1

325°. C nomompio kaxux npeobpazoparuil U8 rpadguKa GyHK-
uMu Y = tg X MOKHO MOAYyUHThL rpaduku Gyuxumit y=tgx+2 u

y=tg (x + g) ? TlocTpoitTe B 0{HOM CHCTEME KOOPARHAT rpaduKE

byEKIMiA:
y=tgx, y=tgx+2 n y=tg(x+ g]
326°. Kax ¢ noMompio npeoSpasoBaEuii rpaduKs GOYHKIAM

¥ = ctg x DoNy9uTh rpaduKkn QYyHKIHH;
y=ctgx-1; 2)y =ctg (-x); Hy=ctg(x-1)?
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327°. Cpasrure ¢ nOMOmIB0 rpaduKa:

1)iglutg2; 4) ctg (—-2) m ctg (-3);
2)tg (1) mtg (-2); S)tg3ucig3;
3)ctg 2uctg 3; 6)ctg1mcos 1.

328°, TlocTpoiiTe rpaduK GyHKIHK:
Dy=ltgx; 2)y=ictgx; 3)y=tglxl

frnaercsa nu panHasg QYEKUUA NePHOIUIECKOH ?

329. Haltzure KOPHM ypaBHEHUA:
1) tg x = 1 Ha npoMeMyTKe:

a) (-5 3 ) 03 F);  mEuany;
2) ctg x = J/3 Ha npomMexyTKe:

&) (0; m); 6) (m; 2m); B) (2r; 47);
3) ig x = 2 Ha MpoMeXxKyTKe:
a)(-5:3): 6) (% 5"-5] B) (2n; 47).

330. IIpu KakuX 3HAYEHNSAX X BHINOJHACTCH PABEHCTBO:

Dtgx=ctgx;  2)tgx=-ctgx; 3) [tg x| =ctg x|?

331. YxaxuTe, €CIE BO3MOMHO, IDOMEXYTKH BO3DACTAHMA
crenyiomux GYHKIWHA:

1) y =sin x; y=tgx; By=Jx;
4) y=ctg x; 5)y=x3; 6)y=2x + 3.
332°, HalijuTe OPOMEXYTKM BO3PACTAHMA H LPOMEKYTEH
yOrIBaHMA QYVHRITHH!

- AN - ry,

1)y =cos (x+ 3]. 3y tg(x+ Z)’_
in %. = ~ K

2)y=sinf; Yy=ctg(x-F)

333°. Haiizure HanmMenLIwi nePHOR q:ymumn
1) y = tg 2x; 8)y=ctg® x;
y=tgfx;  HYy=

sin x

334°. Ha npomexcyTre (—g; g) pemmTe rpaduvecKs HepaBeH-
CTBO:
Dtgx<x  2)tgx>1-22
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Konmponvsnvie sonpocw u 3adanun

1. Chopmynupyiite OCHOBHBIE CBOficTBa dyrKOEE y = ctg x.
Kaxwue n3 aTux cBolicTB HEMeeT hyEKIUA ¥ = tg x7?

2. C momompi0 KAKMX npeobpasoBanuil rpadura GyHKODHRA
¥y = tg x MOXXEO TOAyuYuTh rpaduk dyHrouu y ~ —tg(2x — n)?

21. 3aBHCHMOCTH MeXIy TPMIOHOMeTPHIeCKHMH
PyHKIMAMH OZHOI'O M TOrO JKe aprymMeHra

Pasenctra tg @ = 2_2_:; uctg o= :—Eg BRIPAYKAIOT COOTHOIICHUSA

MeXy TPHrOHOMETPHIECKAME (DYHKITHAMM OZHOIO M TOTO Ke ap-
rymerTa ¢. C ¥X IOMOIIEBIO0, 3HAS CHHYC B KOCHHYC HEKOTOPOTO YT-
Jia, MOMKHO HAWTH ero TAHEreHC U KOTaHreHe. VM3 9THX paseHCTS aer-
KO DONYIHMTH, ITO TAHTEHC ¥ KOTAEIeHC CBA3AHBI MeX Iy co0OH pa-
BEHCTBOM

igp-ctgp = 1.
[TosEaKOMHMMCA ¢ HEKOTOPRIMH JPYTUMH ahnucnmocTaMH
MeMIY TPHIOHOMeTPHYeCKUMY QYHEKIRAME.
YpaBHeHNE eAMHNYRON OKPY)KHOCTH C IeHTPOM B Hadasle KO-

ODAHEAT x2 + yz = 1 cpAsKIBaeT abcoucey H OpAMHATY 000t ToU-
KU 9TOH OKPYMKHOCTH. 3EAUMT,

cosz¢+sin2¢=1.

9To paBeHCTBO, BepHOe IIPH JIOOBIX 3HAYEHHAX @, HASHLIBAIOT
OCHOBHLIM MPUZOHOMEMPULECKUM MONKIECMBOM.

OcHOBHOE TPRTIOHOMETPHYECKOe TOXAECTBO JACTO HCIOAb3YeT-
¢ 1p¥ npeobpazoBaHMK TPEIOHOMETPHYECKHX BhlpaXKeHuid,

IMIpamep 1. ¥Yopocruts Bepaxkerne (1 — sin a)(1l + sin o),

Pemernue, (1 —-sing)l +sino) =1 - gin o0 = cos? o +
2 2 2

+ 8in“ o — 8in“ o = cos” C.
3pech MH 3aMEHHAM €XHHHIY CyMMoH KBAafpaTOB CHEYCa H
KOCHHYCAa.

ITose3H0 3aIOMEHTE, UTO
1 — sin? Q= cos?p, 1 - cos? o= sin? .

ITH PABEHCTBA, NOJMYIAIOMHECH U3 OCHOBHOIO TPHTOHOMETPH-
YeCKOT0 TOMKASCTBA, TAKXKe ABJIAITCA TOXKISCTBAME.
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Paa.q;emn TIOWJIEHHO OCHOBHOE TPUTOHOMETPHYECKOE TOMIECT-
BO Ha cos? P, DONYyIUM:

cos <p+ sinztp = 1

, T. €.
coszqa coszmp coech
1+tg29=—.
cos @

AHANOTHIHO, NAeJCHHEM OCHOBEOTO TPHTOHOMETDHYECKOTO
TOMJAECTBA HA gin? ¢ nony4daem

P |
ctg® 9 + 1 =y
3aBHCHMOCTH MeXXJy TPUTOHOMETDHYECKMMHU QYHKIUAMHE II0-
3BOJIAIOT MO 3BERYEHMIO OjHOM M3 DYHKOHH HAXOAHTE 3HAYCHHHA
OCTAJBHEIX TPUTOHOMETPHYECKHX (DYHKOHI IpH TOM Ke 3Have-
HYH apryMeHTa.

ﬂpnuep 2. Haiitu cos ¢, tg a u ctg o, ecny M3BECTHO, YTO

mna‘-13112<a<2m
o

Pemenue. Ys pasercTsa cos® 0 = 1 — sin” a monyuaem

lcos of = 41 — sin”a.

Yenosue g < (L < 27 rOBOPMT O TOM, UTO O MOMKET ABJIATHCH yT-

som II, III unwm IV uerseprr. OnEAK0 CHHYC YIVIA O B JAHHOMN 3R18-
e HOJOMHUTENeH, 38auMT, 0, — yrona II werBepra.

Kocunyces: yraos II geTBepTH OTPHIATENLHEL, TI02TOMY

coS Ot =~a1— sinza.

IloacrasuM B 3TO PABEHCTBO JAHHOE B YCJIOBHY 3HAYCHHE 5in o

= — — ai 2 P i 5 2=
cos 1-sin"o {1 (ﬁ)
_fozs a2
169 169 18"

2

5
ctgoa=13 —_5 _ 1 _ 12
Hanee nmeeMm: tg o= 12 i3 ctg o e z
13
OrBeT: cOsSOL= }—2 tga=—%,ctga=—-g.
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IIpumep 3. Haliru sina, cosa & ctg o, ecan tg o0 = -1% n

n

W .

3 a<2n
Pemenne. MOXHO cpasdy HAlTH ctg o ctga-——*%.

W3 pasercrsa 1 + tg? ¢p= —%— cJiejyer, uTo

cos ¢
cos?a=—L =1 =25
1+¢ e
g o 1+225

HockoasKy B ZAHHOK 3agade E < O < 2% 7 tg o MOSIOKHUTENEH,

70 0 sBasgerca yriaom IIluersepru (Tawrencm yrioB II m

IV yerBepTeii OTPHOATENBHEI).
YunrTriBas, 4T0 KocuaycH yriaos III veTBepTrt oTpMnaTeNBHEI,

ooayvdaeM:
- J
COSO=" 1380 = 17

sina,

cosat”

o
17

*

Haiigem sin o u3 paBeHCTBA tg O =

gsinoc=cos * tgo=

o

8
15
15

. 3 =—£ 2—15 ==
OrBeT: sino 772 COS O ﬁ,ctga 5

IIpumep 4. Joxkaszarh TOXKIAECTBO

ctg? o ~ cos? o = cos? a - ctg? a.

Pemenne. IIpeofpasyeM neByio YacTh pABEHCTBA:

2
ctgza—cosza=m—coa2a=cosza{ 1 ~1]=
sin"a sin"«a

.2 2
= cos® a [-1—-5%‘—-‘5) = cos? ot ol cos? o - ctg? q,
sin ‘o sin“o

970 ¥ TpebOBATOCE NOKA3ATH,

Ynpaxcrnenusn
335. MoryT Jiu CHHYC H KOCHMHYC OHOI'0 ¥ TOTO K€ ApryMeHTA
ORITE DABHBRIMH COOTBETCTBEHHO;

5 . 12 a b
1) o B 33 2) ¥ ——— (|a| + [b| 2 0)?
13718 0 datiot

a +b
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336. HaiinnTe 3EAYEHAA TPUrOHOMETPHYECKEX GYEKOuid yr-

s1a O, ecJu:
1)sina=%§ n0<a<g;
2)sina=% Hgéa<ﬂ;
3)cosa=—% a0 <o<m;

4) cos 0° = —% u 180° < o° < 360°;

24

Bitgoa=S-urrn<o<2m

7

6) tg o° = -% # 180° < o° < 360°;

7)ctga=—-% ng<a~<_
12
8)ctga—% BT <o<2m.

337. YopocTuTe BHIpasKEHNE:

1)1 -sin? o;

2) cos? B-1;

3)cos o tg o
4) sin o ctg o

) cosg[i z
1+ sinp’

1 - cosqx
6) —5—
gin o

7) cost oo - sin? o;

8) (1 ~ cos a)(1 + cos o);

9) tgzﬂ—sinzﬁ ‘

ctg’ - cos’B
10) sinzu

1- sinza

sinp _ sinB
+
ll)l—cosB 1+ cosP’

cosf cosf
12) 1~ sinf * 1+sinf’

retg a;

sinf 2
13) 1+ cosP +otg s

14) B _ g p;
1-sinf

15)° Jl - cosa | Jl + coser,
1+ cosnl 1-cosn

1 + sino 1 -sina
16)° | +J ;
) N1-sina N1+ sina
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338°. HailiarTe 3HAYCHVE BHIPAKEHAA!

1) 4sino —~ Scoso
2sina — cosox
§sinc + 2cosc

2) — = mnputgo=-0,4.
3sina — 4cosa pRig !

339. [Toxa’kuTe TOXIECTBO:

1) sing __ 1-cosg,
1+ cosg sing ’

2 sine— cosa _ tga—1,
sina+ coso  tgo + 1’

3) sin B + sin? B cos® B + cos? B =1;

4) sin? o + sin® a cos? 4

npu tg o= g;

a+costoa=1;

B) cos? o + cos? actg2 o =ctg2 o

6) sin® a + sin? o tg? o = tg2 o;

7)1 +sinx +cos x + tg x = (1 + cos x)(1 + tg x);
8)1+cosP—sinP—tgp=(1+cosP)1-tgp)

9 sinaa i cosaa

1-sinccoso

10 coss(x s sinsa

1 + cosasing

=gin ¢ + cos o}

= co8 0. — sin ¢}

ll)tgza—ctg2a= 12 el ;

. 2
cos o sin o

12) (tg2 o — sin? a) ctg? o = sin® o;
13) 1+ fﬂnaco:u = tga+1 :
sin“c — cos’a  t8a-1

1- 200823

14)tgu"‘ctga= m.
340. YnpocTuTe BEIpAXKEHNE:
1) sin 165° + cos 195° ctg 255°;
2) cos 320° - sin 220° tg 130°;
3) tg 110° tg 100° tg 45° ctg 70° ctg 80°;
4) ctg 135° ctg 125° ctg 115° ctg 35° ctg 25°;
5) 1g205° tg 65° - tg 45°,

1-ctg’155° otg 285°

6) _tEl44° tg126°
1+tg2216° 1+ ctg’324°
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341°. Pemmure ypasuerne:

1) (sin x + cos x)2 — 1 = 0;

2) (sin x + cos x)2 =1+ sin x cos x;
3)8sin®x - 18sinx + 7=0;
4)4cos’x—4cosx~3=0;

5). 3 sin x = 2 cos? x;

6)(sin x + 1)2 =gin? x + 1;

n cos? x + cos x = —gin? &

8). 3 cos x =—-2sin x;
9)Y* gin x + cos x = 1,4;
2
18°
342°, JTokasxcure, 4T0 3HAYCHNE BHIPANKEHRAS

10)* sin x — cos x =

(a sin x + b cos x)% + (b sin x — a cos x)?
He 3aBHCHT OT 3HAYEHHSA NepeMeHHoH x.

343°, H3secTHO, uTO tg O + ctg oo = 3. Haligure:
1) tg? o + ctg? o3 2) tg* o + ctg? o.

344°, Uasecrno, a0 o — yrox 1 ueTseprH. MoryT 11 npu oa-
HOM X TOM JKe O OKA3ATHCA BePHHIMH HepABEHCTBA!

l)sina<%‘ncos0t41; 2)tg o < 2metga < 2?

345°. HoxaxxuTte, 4To A1A MOGOTO OCTPOrO yraa:

1) cymMa ero CMHEycCa nm KocrHyca Gonpme 1;

2) cymMMa ero TAHIeHCA X KOTAEreHca He MeHblue 2.

KoxwmponvHhbie 6onpocsl u 3adanusn

1. Kak, snag cuHyc yraa, HadTi TaureHc sroro yraa? Kax pe-
IUTHL OOPATHYIO 3aKAYY: 3HaA TAHIeHC yTJia, HAUTHA CHHYC 9TOro
yraa? .

2. Hadisiure sin, tg o cltg o, €CJIH CO8 O = —-:-g H 0L — yroJa
IIT werrepTH,
2
8. Ynpocrure ripakenne —= % . tga.
, l-cos' o
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4, Haiiaure 31aueHne BEIDAXKEHAA:
a)lgtg 8°-lgtg6°-lgtg 9°-...* lgtg BY®;
6)lgtg3°+lgtg6°+1lgtg9°+ ...+ lg tg 87°

22, Cunyc H KOCHHYC CyMMBbI
H Pa3HOCTH ABYX YIJOB

Touxn Py . g, Po 11 P_g — KOHEUHEIE TOYKH [OBOPOTOR HA YTITHI
o+ B, o 1 ~P (puc. 105). Xopga Py . pPo eMHAYHON OKPYKHOCTH
[pH NOBOPOTE HA yroa —§ BOKPyr Hauanda KOOPAMHAT COBIAZAET C
xopaoit Py P_g, 3HAUHT, AIHHE OTPeSKOB Py, 4 gPo P P_g pas:L.

BripasyM AAMHBI 3THX OTDE3KOB, HCHONAR3IYA ¢(opMyny pac-
crosaud MexAy Toukamu A(xi; yi) v B(xg; yg) Koopauuarnol

ILIOCKOCTH:

2 2
AB = J(x;- 20 + gy -y
Iloacrasnsa B 5Ty hopMyIy KooOpAHHATH TodYeK Pg, Py o Be Py,
P—B’ TOJYUKM:

PoPy . p= (cos(a+B) — 1)° + (sin(a + B) - 0)°,

PP = J(coso — cos(-B))” + (sino — sin(-B))°.
Tar Kax AJNHL] OTPE3KOB PABHEI, TO

J(cos(a+ B - 1)2+ sinz(a+ B) =

] . ;
= J(cosa - cosf) + (sina + 3111[3)2 i
Bosseaem ofe yscTH 9TOT0 PABEH-
Ly CTBa B KBaAPAT:

(cos (o + B) - 1)2 +sin® (@ +P) =
P, = (Co8 O - 08 B) + (sin o + sin P)2.

IIpeobpasyem neByI0 IacTh NONY-
1 * gennoro pasercrsa:

(cos (o + B) — 1)2+::sin2 {(a+B)=
Py =cos? (a+P)~2cos(a+P)+1+

Puc. 105 +gin? (0 + B) = 2 - 2 cos (a + B).
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Tenepr npeofpasyeM OpaByio YACTH PABEHCTBA!
(cos o ~ cos B)? + (sin o + sin B)? =
=oosza-2mscmos;3+cosz B+sin2a+2&u’nusinﬁ+sin213
=2 ~ 2 (cos 0 cos § — sin a sin B).
CnegoBpaTenbHo,

2-2cas{a+B)=2—2(cosacoaB?sinasinﬁ}.
Orcrona
cos (a + B) = cos a cos  — sin a sin B.

3T0 paBeHCTBO ABIASTCH TOMAECTBOM. Ero HaswBaoT gopmy-

ROt KOCURYCA CYMMDbL,
Bamenas » sroli opmyae B wa —B:

cos (0 — B) = cos o cos (—P) — sin o sin (-f),
HOMYIUM POPMYAY KOCUHYCA PASHOCTLL:
cos (& — Pp) = cos a cos B + sin a sin B.

C nomomeio hopMyJ NPHBefeEUS BHBEAEM QOPMYRY CUHYCA

cyMMmot:
sin(a+B}=009(g —(a+£’.))=cos((g '-(x) “'ﬁ]=

=cc;s("§r —u)cosﬂ+sin(g —Q)Sin5=

= sin « cos P + cos o sin P.

Hrax, :
si_n(a.+B)=sinacosﬂ+cosa.sin]3.

Bamenss B 9T0ii hopmye B ra —B:
“sin (o — B) = sin & cos (~B) + cos 0. sin (—B),
HONYIUM QOpMYAY CUHYCA PA3HOCMU:
sin(ﬁ—ﬂ)=sinacos'ﬁ—cosasinﬂ.

Npumep 1. HoKa3are TOMIECTBO

cos{c— B) — cos(a + f3)
sin(a + B) — sinacosp

= 2 tg a.
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HoxasaTenscrTso. IIpeolpasyem JeByio 4acTs PABEHCTBA!

cos(a—B)—cos(a +B) _
sin(o + ) — sinacosf

_ cosacosP + sinasinP — cosocosP + sinasinf _ 2sinasinf _ 2tg a
sinccosf + cosasind — sinacosp cosasinf ¥

910 ¥ TpeboBaANIOCH JOKA3ATD.
IIpumep 2. YOpocTUTH BHIpAXKEHAE

cos75°cos65° — 8in T5°8in65°
* 8in85°c0835° — cos85°8in85°

B uncanaTene apobu samMeyaeM IPABYIO YACTE (POPMYJbI KOCH-
HyCa CYMMBI, & B 3HAME@HATENIe — CHEYCa Pa3HOCTH:

co875°cos65° - 8in75°sin65° _ cos(76° +65°) _
sin85°cos35° - cosB5°sin85°  sin(85° - 35°)

_ 05140° _ c08(90° +50°) _ -sin50° _ 4

8inb0° sin50° ~ 8in50°

Ynpaxcnenusn

346°. Hastnmre JJIAHY XODAL! IUHATHON OKPYIKHOCTH:
1) PUP‘JI; 2) P‘lt'Pzﬂ; 3) POP x? 4) P('.!Pﬂ'
3 P "2
347. TIpeoGpasyiiTe BrIpasKeHHe, HCIIONL3YA (GOPMYIE CHHY-
¢a ¥ KOCHHYCA CYMMEI ¥ DASHOCTH: o %

1) cos (a° + TO°) ﬁ)cos(ﬁ— 1.2‘) 11) cos [qs—%");
2) cos (20° +B°); - 7)sin[a+ E); 12) cos (57" ¥ 13);
3)cos(a+g); B)ain(%’-‘ +a); 18) cos (ot — B);
def-8)  Omm(o-3p  10we(e-5)
5)003(2 + 1); 10)@(37“ ~ ); 15) m(ﬁ-r%).
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348. Haiigure:

ina=2, ginp= 24 x X,
1)sin(a+B),ec.rmsma—g,smB 25.0<a<2n0<|3<2,
—_— i =@ =_:‘.'.. E E‘

2) sin (& — B), ecmm sin o 29,cos[3 25,0<a<2HOcB<2,
3)008(a+B),ewmmsa=—§.coaﬁ=~%,0<a<nno<ﬁ¢n;
4)003(u—B),ecnnsinlx=~§—;.ain[3=%,u<a<%“ng<|3<n;

: n = 7 .
5)sxn(a+z),ecnntgu-— .27‘,0<a<n,

6)0003(’—; —a],ecnnctga=—% v0<o<m.

349. Ucnonpsysa H3BECTHBIE 3HAYEHUS CHHYCOB M KOCHHYCOB
yraos 30°, 45° n 60°, galauTe CUBYCH B KOCHHYCH yraoB: 1) 15°%;
2) 75°; 8) 105°.

350. 1)O Cunychl OBYX YTJIOB OCTPOYTOIBHOTO TPEYrOJBHMKA
PABHEI -1% " 1—87 . Haiigure cuRyC TpeThero yriua.

2). CrrycHI ;;syxl YTJI0OB HEKOTOPOr'O TPeyTOJbHMKA paBHeI (0,5
u 0,6. KaxrM MoxKeT OBITE CHEYC ero TpeThero yriaa?

Yem ornuualoTes 3agagu 1) u 2)?
351°. Haitgure KOCHHYC TPeTHEr'o YIja TPeyroJbHHKA, eCIH
KOCHHYCHI BYX €r0 yIJIOB PABHAI:

7 12, 20
1)~35 B I3 2)08n .

352. YnpocTuTte BbipaxkeHUA (BHIABHTE 3aKOHOMEDHOCTb HA
IepPBLIX ARYX 3AJAHKAX ¥ HPHMEHMTE €@ K OCTAJIBHBIM);

1) sin (o + B) + sin (o — B);

2) cos (o + B) + cos (o — B);

3)° cos [E - u) + cos [g + Ot);

4)° sin (B + g) +sin (B- g).
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353. YupocTaTe BRIpAXKEHES (BHISIBHTE 32KOHOMEPHOCTh HA
OepPBLIX BYX IIpUMepax ¥ IPUMEHNTE ee K OCTATbHBIM):

1) sin (o + B) — sin (o ~ B);

2) cos (o + B) ~ cos (. — B);

3)° cos (E - cx) ~ cos G +a);

4)° gin (ﬁ + g) — sin [B - g)

. CpaBHHTe 3aKOHOMEDHOCTH, BEIABJICHHLIe B 3afaRuax 352 m
3563.

354, CpaBHKTe SHAYEHHS BHIPAMKEHHI: _
1) cos50°coe20° - 8in50°8in20° __ co870°c0s40° — sin 70°sin40°
cos85°c0s15° + 8inB5°8in15° ~ cos50°cos20° — sin 50°sin 20°

s5in48°cos52° + 5in52°c0s48° __ cosT5°cosB85° — sin 75°8in85° |
cos75°¢0sH° ~ sin 5°sin 75° 8in32°¢cos12° - c0os32°8in12° 5

) gin({a + B) + sin{a - B) i cos(o— PB) — cos(a+ )
cos{a+ B)+ cos(ax— fB) sin(c + B) — sin(a - B)

355°. VupocTHTe BRIpaKEHHE:

1) 8in48° — gin23°cos 25° | 2) cos40° + 8in24°sin16°
8in2° + sin23°cos25° * 8in24°sin16° - cos8°

356. HalifuTe 3Ea9eHAE BHIPAXKOHHAA:
1) sin 50° cos 5° — sin 5° cos 50°;

2) cos 32° cos 28° — sin 32° sin 28°;

3) sin 85° cos 65° + sin 65° cos 85
4) cos 160° cos 25° + sin 160° sin 25°,

357°. YopocTuTe BRIpaXKeHNE
am[g ~ 2;) cos x + sin 22+ gin (1 + x)

J3

¥ YK&)KUTe BCe X, IPY KOTOPBIX ero 3HAYeHHe PABHO — .

358°. VkaxuTe HayMeHbIIee NONOKHUTENPHOE TUCIO X, IPH
KOTOPOM 3HAUeHUe BhipajkeHus cos 30° cos x° — sin 30° sin x° pap-

2

HO ~—- .

2
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359°. Jloka:xuTe TOMASCTRO:
2sin{a®+30°) —cosa® _ 3.
2cos(a® - 30°) J3coso®
Jﬁmn{ﬁ" 45°) + cosp°® _ te B°
Jécos(]}" + 45°) + sinf° :

360°. JlokaxuTe TOXKIECTBO

2

sin (o + B) sin (o ~ B) = sin? & - sin” B.

361. Noxaxkure oary u3 (opMya IPUBEJEHHS, HUCHONLIYA
dopmMyakl JAHHOIO IYHKTA.

362°. Jloxaxure, uro cos 15° — gin 15° = sin 45°.

363°. Hoxamure, uro:

4./3

l)ec.nnsina——,mnﬂ— O<a<Z n0<[3< Tou+B-=

i3

2)ec.1msma—§, cosB=—-’%5, Oﬁaé’—‘ngﬁﬁ<n. roo+p=m.

2
364°. Pemmure ypaBHeHUE:

1) sin 2x cos x + cos 2x8in x = 0;
2)cos 2x cos x ~sin 2x sin x = 1;

3)cos3xcosg +0,5==sm3xsm§,

ga cos 2x = ¢co8 — an sin 2x - 1.

4) sin = > £

Konmponvnvie sonpocwvt u 3adanun

1. HanmmunuTe dopMyny AAEHBL OTPE3KA ¢ KOHNAMY B TOYKax Py
b 1 Pﬁ — KOHEYHBIX TOYKAaX I0BOpOTOB Ha yras: ¢ ¥ . Haiizure no

aToit hopmyne ANMRY oTpeaka P P
2

L]

<lA

2.Haﬁ,umsin(u+ﬂ),ecmsina=j-‘l?,oosﬂw-§,- <a<m
u t<f <2

cos(o + B) + cos(o. - B)

3. YnpocTuTe BoIpaKeHue sin(a+ B) + sin(o - B)
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23. Tanarenc cyMMBbI
H TAHTeHC Pa3HOCTH JBYX yralon

Tanreec cyMMBI ZBYX VIVIOB MOYKEO BEIPASHTDb qepés CHHYCBIL B
KOCHHYCHI ZaHHBIX YTJIOB!

_ sin(a+B) _ sinocosp + cosasinp
tg(atf) cos(a+f) cosoccosP - sinasinf &

Yr1o0bl BEIPA3UTH TAHIeHC CYMMBI ABYX YIJIOB Yepe3 TaHIeHChI
9THX YIVIOR, DA3ZeNHM YMCJHTE)Ns U 3HAMeEaTeNb ApobH HA Hpo-
H3BeieHue ¢os o cos B (ecnm CyIIecTBYHT TAHIeHCH Yrios O u B,
TO NpPOM3BeZeHMe KOCHHYCOB 3THX YIVIOB OTJHYHO OT HYJIA):

sinocosf + cosasinf  sinccosf + cosasinp
cosocosf _ cosacosP  cosacosB _ tgo+tgP
costcosP — sinasinp  cosacosP _sinasinB 1 -tgatgh’
coso.cosP cosacosB cosacosP
3Havur,

tg (@ +§) = {ELHE,

Bamerum, uro ecau tg o tg = 1, ro tg (0 + B) me cymecTsyer.
Dopmyry manzenca pa3nocmu NONYIREM, 3aMeHsad B GopMy-
Jie TaEreHca cymmsl B Ha —f:

—fA) = tga—tgp
WP =t

NDpumep 1. ,Ioncaaan,woemtga-*%’,tgﬂ 13,Ci<0t<§
n0<B<g,ma+B-—-§.

doxasaTenbCcTBO. Haﬁnem'ranrenccmuymonaaﬂz

tg (o + p) = tEo*teb _ -1
1-tgatgh 1 mg 133

Cnosxus noureHHo HepasesceTsa 0 < a < g z0<B< g, nonyauM
O<a+B<m
EpuHCTBeHHBIM YIVIOM B DpoMexyTKe oT 0 0 %, TAHreHC KOTO-

poro pasen 1, aBiasieTcs yroxa g. Buagur, o+ B = ;, 4o u Tpebo-

BAJIOCH JOKA3aTh.
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IIpumep 2. YOpocTuTs BEIpasKeHHne

tgo +tgp + tgo - tgf
tg(a+B)  tg(o—P)

Pemenme, £%*ttEB  tga—tgh _ tga+tef , tga-tgh _
tg(e+PB) tg(a-P) tga+tgh  iga-tgh
1-tgatgh 1+ tgatgp
=1-tgotgf+1l+tgatgp=2.
Orser: 2.
Ynpasxcnenus

365. Ilpu tg o° = 1,5 & tg B = 1,5 mainure:
1) tg (o° + 60°); 3) tg (_ a)
2) tg (45° - o°); 4) tg (3_" + ﬁ).

366. Yicnonesys u3BecTHBbIE 3HAUEHHS TAHIEHCOB yrijos 30°,
45° u 60°, HaltguTe:
1) tg 15°%; 2) tg 75% 3) tg 105°.

367. Haigure: 1) tg (o + B); 2) tg (o — P), ecnn:
ajtga=-3,tgh=13;

G)Otga=1,2,sin|s=—0,8n—f <B<0;

)Osma—m.cosﬁﬂ—-- my<o<mz<p<m

2

368°, Ha#iaure tg B, ecau:
1)tg( 13) 3)tg(o+P)=3ntga=2;
2)tg(3T“—B)--2; 4)tg(a—B)=2,5ntga=—§.

369°, Hafizure TAHTEHC TPETHEro Yria TPeYrOAbHHUKA, €CIM
TAHIEHCH IBYX €r0 YIVIOB DaBHBI:

1)2 % 0,9; 2)% % 0,4.

370°. Tagrencsl ABYX YIJIOB TPeyI'OJBHHKA PABHBI % u 1,5.

Haiiaure Tperuif yroJ TPEyTONMbENKA.
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371. HaiizuTe 3HA9eEME BLIDAMKEHN !

1) tg23° + tg22° | gy 1 +18273°tg63°,
1-tg22°tg23°’ tg273° — 1g63°
2) tg78° - tg43° | 4) 1 t8161°tg139°
1+tg73°tgd3°’ tg161° +tg139°

372. Karoe H3 clegymolOUX BHIPANKEHUI HMeerT 3JHAUYEHHE,
1
aBHOE —
PamEoC
1) sin 23° cos 37° — cos 23° sin 37°;
2) sin 54° cos 24° — cos 54° sin 24°;
) tgl8° +tgl2°
1-tg18°tg12°
373. Bepro a1, 9T0 3HaUEeHHe ZAHHOI'O BhIPa)KeHNA paBHO 1:
1) sin 126° cos 36° - cos 126° sin 36°;
2) cos 152° cos 28° — sin 152° 8in 28°;
) tgld° -+ tgsl“
1-tglactgsl®

374. oxaxuTre TOXKIELCTBO:

- cos{a + ), tgla+B)—tgo—tgh _ .

D1-tgatgP e e et D) tg Bs
ctgo + tgh _ cos(a-B). tg(B-o)tgB  _

. ctgo—-tgh  cos(a+P)’ 4 tg(a - B) - tga+tgh e

375°, Pemnre ypasresue:
—tgx

tgx+tg2x 6
1) BX ST . f3; 4)———-——=0;
1-tgx tgl2x R
I-I-’:gﬂ tgx
1+tgdx tgx ! oK .
1 tgz tg2x
3)tgx+4dctgx=4; 6)tglx+tgx-6=0.

376. Noraskure onuy U3 PopMys IpUBENEeHNSA, BOCIOILIOBAB-
much QopMyJIaMH JAHHOIO OYHKTA.

377°. anoc-m're BBID&IKEHME:
1 tg” s0° - tg? 5. g 1-tg”35°1g°25°
1 - tg?50°tg?5° tg285° - tg25°
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378°. Vxaxure ABe mapel guces O ¥ f rakux, uro 0 < < m,
0 < B < 7, npuaem:
1tg(a+B)=tgo+tgh; 2)ig(a~P)=tga-tgp.

379°. Hoxaxure, 4To!:
1) yron MeKAY OPAMBIMHE i = 2X U [ = % X paBeH 45°;
2) npamsle y = 0,4x ¥ y = —2,5x B3aMMHO NePNeHAVUKYIADPHBL.

Kax cpsasann Mexay coGoil yrioesie xoadpuumerTsl £y # kg ABYX
B3aMMHO NepOeEARKYAZPELIX OPAMEIX?

Konmponvruie 6onpocot u 3a0anus

1. BrisesuTe OPMyNy TAHETEHCA PASHOCTH, 3AMEHSAA TAHTEHC
JaCTHBIM CHEYCA K KOCHHEYCA,

2. Haitamre tg (135° + o°), ecan tg o° = —% .

3. YopocTuTe Bepaenne tg (a + g) tg (a - ;—‘) :

24. TpuronomeTpuueckue (PyHKIIHH
JABOMHOIO yria

3apaga. Tanresc srnucansoro yrna ABC pasen g
(puc. 106). Haiitu Tanresc nesrpansHoro yraa AOC.
Pemernnme. OG02HauuM BeswyHRY Bumcawuoro yriaa ABC
OyKBOIi O, TOT/la BeJITGMEA HeATpansHoro yraa AOC pasua 2o. s
BBIYRCIeHAA tg 200 BOCIIONL3YeMCHA (POPMYJION TAKIEHCE CYMMBIL

9.8
2
tg2a=tg'(a+a)=_.§.g.9;_ = :2 =_%3.
1-tga 1—(3) ;
. 40
Ormer: 5

IIpr pemeHuH 3aa%U MBI MOXYURIN QOp-
MYAay manzenca 0601LHOZ0 Yera:
2{ga
5.
1-tg"a Puc. 106
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llozo6HbIM ke 06pazoM Uus MOPMYJI CHHYCA H KOCHHYCR CYMME!
DOAydaeM:

sin 2a = 2 sin o cos @, cos 2a = cos® o — sin? a.
IMpumep 1. Haﬁwnmnza,ecnnmna—gg g<(x<n.

Pemenue. Vuurneas, 4T0 (¢ — yroa BTOPOi uYeTBepTH,

HMeeM:
f . 2
coso=—-A1-38in"0o =

20 29° —20 JQ 4
29 29

IIpumensas GopMyiy CHEyCA naoi‘moro YI18, DOIYIHM:

- _21Y_ _840

sin2a=2sinocosa=2" 29 ( 29) 50
. _840

OrBeT: SI1°

Kocunyc 1BOKHOrO yria MOYKHO BHIDASHTE YePe3 KOCHHYC HIIH
Yyepes CHAYC OAUHAPHOTO YTJIAa:

cos 200 =cos o +sin o - 2sin2 =1 -2sin o,
cos 2a=cosza-(l—cosza)=2cosza—1:
cos2a =1-2sin’a, cos2a =2cos2a — 1.

H3 dopMyNInl KOCHEYCA ZBOMHOTO YIiia MOXXHO BRIPA3HTH KO-
CHEYC M CHHYC yIria, B 2 pasa MeHBIIero:

cos? q = 11 cos2a 02052'; u sin? o = L2082a °2°s2a.

OTH GOPMYNBI YACTO MCHOJAL3YIOT AJA DOHMMKEHHS CTEeNeHH
BBIPAYKEHUI.

IIpumep 2. Pemurs ypasaenne sin? x + cos x=g
1-cos2x 1+ cos2x\_ 5
Pemeuue.( 2 )+( 3 J_g’

1-2c082x+00322x+1+2c052x+co.322x=g,

2+ 2c0s%2x = g
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IlonuanM cTeneRp ele pas:

O] P

2+1+coa4x=g,cos4x=g -8, cosdx =-—

.

4xy = -23it + 2nn, 4x2=—2§“ +2nn(ne 2),

OrBem x;=12 + x2=—g + I (ne 2).

LB
6 2’

2
Npumep 3. JoxasaTe TOKIECTBO o8 20, = -l-uing“ :
l+tg"a

Peme n ne. IIpeobpasyeM OpaByIo 4acTh PABEHCTEA!

2 2 2
sin o cos & —sin @
1_
2 2 2
1-tga cos O _ co8 o
2 ] 2 ]
l1+iga ] 4 Sina cos ¢ + sin o
eoaga cos’ar

2

2

= cos” o — sin” a = cos 2a,

yT0 ¥ TpeboBanock NOKABATD.

Ynpascnenus

380. ITpeobpasyiitTe mo dopmMynaM ABOWEOTO yT/Ia BHpaKeHHe:
1) sin 22°; 8) sin %"; 15) sin 305

2) sin 42°% 9)cos &; 16)(:03‘—;;

3) cos 14% 10) cos %“; 17)° sin (o + B);

4) cos 66°; 11)tg 0,3n;  18)° cos (o — B);

o. 3n, O i (T o)
5) tg 26°; 12) tg 3%, 19) sm(4 cp),
6) tg 51° 13) sin o3 20)° cos [g + q:).

7} sin 0,2m; 14) cos a;
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381. Haliyture snavesne:

1) sin 20, ecu sina=0,8n 0 < o < g;
2) sin 2a, ecmr cos 0. =-0,96u 0 < < m;
3) cos 20, ecom sin o = .*i_é ;

4) cos 20, ecam cos O = %3;

5) tg 2B, ecnu tg p = —0,75;
6) tg 2B, ecmu tg B = g ’
382. B kakoit YeTBEPTH HAXOAUTCH Yroa O, ecrn:

1)sino > 0, sin 20 > 0; 3)sin a < 0, sin 20> 0;
2)sin o > 0, sin 20 < 0; 4) sin o < 0, sin 20 < 0?7

383. IlpecHpasyiiTe B CHHYC, KOCHHYC WM TAHIEHC BEKOTODO-

I'o yraa BRIpaXKenue:

1) 2 sin o cos o 10) cos? 112,5° — sin? 112,5°;
2) 2 sin 20 cos 20 11)© cos? g —sin® 3;
3) 2 8in 12° cos 12°; 12) cos® E—%—B -~ gin? (IT-B 5
3 0. i L 8. A

4) 2 cos 12° sin 12°; 13) 2 sin (3 a) ¢os (E a),
5) 2 cos 67,5° sin 67,5°% 14) 2 sin (; o a] cos (g + a); |
6) 2 cos 105° sin 105°; 15) 2HE0°

1-tg°10°
7) cos? 70° - sin® 70°; 16) 20,

1-tg 70°

fa‘tgi'It

8) cos? 75° ~ sin? 75° 17) ‘: :

1-ig 'ZI

1-tg? 2 ;— p

9) cos? 22,5° - sin® 22,5°%  18)

174



384. Coxparure Apolb, HCIOAB3YA DOPMYJILI ABOKHOIO yria U
¢opMYNEl OpUBEIeHUA:

) sin6e° . 5)® 28in160°,
2sin33°" sin40° 7
8in50° ® 23in153°,
2) sin 25°’ 6) co836° '
3)__c0s20° . ;'@ cos’40°—sin’40°,
sin10° + cos10°’ 2sin5° '
4) cos18° — 8in18°, 8 ® sin40°
cos36° 7 sin25° + c0s25°

385. ¥npocrure BHIpa)keHue, HCHOAL3YA (QOPMYNy CHEHyCA
ABOMEREOro yraa:

1) 2 sin 10° cos 10°;

2) 2 sin 10° cos 10° cos 20°;

3)' cos 10° cos 20° cos 40° cos 80°;

4). cos ¢ ¢cos 20 cos 40, cos 8 cos 160, \
CronBRO Pa3 BEl MCIIONE30BANH GopMyny cHHYCA ABORHOTO yr-
Jia B RAWAOM cnyuae?
B ueM BE BHAUTE YCAOKHEEHE K&XJOT0 CAeAYIONET0 BRpaXe-
HEAT
386. BrrancuTe KOOPAMHATHE! TOYEK NepeceueHus IpaduKoB
QYEKIHIA!
1)y=sin®x u y=cos® x; 2)y=3cosx u y==06sin2x.
387. Vxkaxure HauMeHbLIEE NIOICHKHTENBHOE YHCIO X, IPH KO-
TOPOM:
1) sin x° = sin? 75° - 2 sin 75° cos 75° + cos® 75°;
2) cos x° = cos? 105° - sin? 105°.
388. Pemute ypapHenwe, NpEMeEAa POPMYALI JBOHEOrO ap-
ryMeHTA:

1)2sinxcosx=1; 3)4cos§sin§-./§=0;
2

2) cos? x — sin x=%; 4)sin2§—coszg-1=lo.

389°. Pemure VPABHEHMe, TIOHMIKAA er0 CTeNeHb ¢ NOMOILBIO
bopmyn

cos? o = 1+ cosle o gind g~ 1—1‘:0520::
2 2
l)sin4x+cos4x=1; 2)*sin6x+cossx-=1.
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390°. Jloxaxure TOMAECTRO:
1) cost o — sin o = cos 20;

2) sin « cos o cos 20, = % 8in 4o

2
3) (sing + cos g) =1 +sin a;

4)(sin§ - cos 5)2 =1-sin §;

81 - 8 gin? % cosz‘%t = cos o}

2B _ 42 B 2B _ <
6) cos 5 4 sin 2087 cos B;
7) sin 20 — tg o = cos 20 tg o

8)ctg & —sin B=ctg & cosp.

391°. IposepsTe paBencTso:

1,1/1 1 .o
o= f.. o = = << 2n;:
1) J2+2 3+ 5C08Q =sin 7, ecnun < 2r;

1.1 o
2) 2 2 3+ 3C080 = cos 4,ec.:nu'l:<(1<21'|:.
392°, JoxauTe TOXACCTRO 8in 200 = 2t—g'°:3.
1+ig

393°, Mosxer i ipy XaroM-71u60 SHAYEHNH X GHITH BEPHEIM
P&BEeHCTRO:

1) sin x° cos x° = sin 24°;

2) sin x° cos x° = sin 34°;

3) cos x°— sm2 x°=2 cos 100°;

4) sin? x° — cos? x° = 2 cos 130°?

394°. TokaxuTe, aro sin 30, = sin o (3 — 4 sin? ).

%
395" . Ilpm KaK¥MX 3HAYEHNAX APTyMEHTa QYHKUNA Y NPUHH-
MaeT HauboJbIee 3HAYEHNE, & IPA KaKuX -~ HauMmeHbiree? Kaxo-
BBl 5TH 3HAMEHUAT

1) y = sin 2x; 4hy= cos? x — sin? X3
2) y = cos 2x; - 5}y = sin x cos x cos 2x;
3} y = sin x cos x; 6) y =sin 2x (ssin2 x — cos? x).
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396°. JIORAIRHTE TOMACCTBO

; cos 20° cos 40° cos 60° cos 80° = 1_16 :

ITonmraiiTeck HPpUAYMATE AHAJIOTHIHBIE TOMAECTBE.

Konmponoensie aonpocuvt u 3adanun

1. BeiBesiuTe (DOPMYJIBI CHHYCA X KOCHHYCA JABOMHOTO yria.

2. Haitaure cos o, ecau sin g =-0,6.

1-—cos2a

3. llokakuTe TOMXKAECTRO 12 O = T

25. Hpeoﬁﬁaaonanne' nponsneﬁenna
TPHTOHOMETPHYeCKHX QPyHKIMH B cymMMYy.
O6parnoe nmpeofpaszoBaHne

@OopMYJIBI CIOXKEHHUS, ¢ KOTOPHIMH Bbl TO3HAKOMWINCH B IIPeAkI-
AYIIHAX IYEKTAX, OFPAWYAIOTCH 3HAKOM B NPABBIX YACTHAX PABCHCTEA:
cos (ot + B) = cos &t cos B — sin a sin B;
cos (& — 8) = cos o cos B + sin w sin B;
gin (o + B) = sin ot cos P + cos o sin fB;
sin (& ~ B) = sin o cos B — cos o sin P.

BTO HABOOUT HA MBICJISH O NOWICHHOM CJI0KEENH MM BHIYATA-
HHUY YKa3aHHEHIX oap paBeHcTs. C/I0MKNNM NepBhIe ZBA PABEHCTBA'
cos (a0 + B) 4+ cos (0. — B) = 2 cos c cos B.
Heneruem ofenx uacreil roro paBeHcTBA HA 2 moay4yum dop-
MYJY, TIO3BOAIONIYIO NEPEXOAUTh OT IDOU3BEAEHUA K CYMME KO-
CHHYCOB! '

cos a cos p = % (cos (@ + B) + cos (a — P)).

O6oanauuM Tenepsd B Gopmye
cos (0 + B) + cos (ot~ B) = 2 cos a cos B
OyxBoit x cymmy « + B, a 6yksoit y pasmocTs o — B:
{ o+f=ux,
a-B=y.
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W3 310if cMcTeMEl, CEAYAJIA CKJIANBIBAA €€ YPABHOHHAS, a 3aTeM
BRIYHTAA U3 IIepBOI0 YPABHEHHA BTOpOe, HalifeM, UTO O = %’1 "
=X"¥
B 2 .
IToacraBuM BResieHHBIEe 0603HAUEHK A B HOPMYAY
cos (o + B) + cos (& — $) =2 cos o cos B: .

eosx+coﬁy=2coaf-§1wsf—-;—ﬂ.

Mg nonyunau QopMyry nepexoda om CyMMbi KOCUHYCO8 ¥
ux npouzaedenuio.
Tozo6HEIM Xe 00pasoM w3 GOpPMYJ CI0KEHHA MOXKHO NOXY-

YUTh M cHefyIolHe hOPMYJIbI:

sinasinﬂ=% (cos (@~ B) — cos (@ +B)),

HIH _ )
cos x — cos y = 23111”2”&11”—;!,' N
sina cosp= 3 (sin (a +B) + sin (a - B)),
HIHA 2

ainx+siny=2&inf%£msx—;2.
3ameHsas B nocaefEeli dopMyie ¥ Ha ~y:

sinx+ain(—y)=sinx—siny=2ginx7w cos x_-é-__y’

TIOJIYYHM ele OAHY QopMyny:
sinx—siny=2sin’—;£cosxTﬂ.
ITpumep 1. and_c'm'p. BEIpasKenHe
gin 20° sin 40° sin 80°.
Pemenue. _ N
sin 20° sin 40° sin 80° = 1 (cos 20° — cos 60°) - cos 10° =

=1 cos 20° cos 10° ~ coalO"

2
%(cos10°+ma30°)——00310°—300330° J§ B
OTBerT: -"-?.
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IIpumep 2. JlokasaTs TOXKAECTBO

. . +si
sing + sin3a + sinda ==t;33a.
cosd + cos3a + cosha

JokasaTeascTBO.

sina + sin3a + sin5a _ (sina +sinba)+ sin8a _
coac + cos3a + cosSor (cosc + cos5o) + cos3a

_ 2sin3acos2a + sinda _ sinda(2cos2o +1) _
2cos80oco8l0 + cos3a cos3a{2cos2a + 1)

uTO H TPeOOBANIOCE JOKABATE,
Hpunmep 3. Pemwurs ypasHenue sin x —cos 3x =0.
Pemennme 1. Cpenu dopMys nepexoa OT CyMMEI MM PASHOC-
TH K NPONBBEACHHUIC HET COOTBETCTBYIOINEH GOpMYJIbl, TIGITOMY C TI0-

MOIMMBE0 POPMYHI IPMECACHUA 3AMEHEM Sin X Ha cos (’—2‘ o x):

tg 3a,

coa(g -x) —cos 3x =0,
5 n s n Lo -
sin (E + x) sin (Z 2x) 0.
IIpouasenenne B JieBOii 1ACTY yPABREHUA PABHO HYJIO, KOUAA
xoTtaA ObI OARH W3 COMEOXHTENEH DABEH HYJIIO!
n = i E -— = .
sin(z+x) On.nnsm(4 Zx) 0;

g+x=munuif—2x=1m_(ne 2),

=nn-% i X ED
X=T R =7 UIAX =g 2'(nEZ).

OrBeT nn—g,g—%"(ne Z).

Pemerue 2. Momso 610 BOC-
TIOJIB3OBATHCA YJCAOBUEM DABEHCMEA CU-
HYyca u KocuMmyca, 3aMeTHB, YTO sin o =
= c08 B TOBKO B ABYX CIYYANK:

Da+f= ’2—‘+2ﬂ:n;

2)a - B =5 + 2nn (n — moboe ue-
Joe ancno) (puc. 107).

Toma1)4x=g+2nnn2)-2x=g+
+ 2rn (n — ni0boe mesIoe YHCIIO),
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Ynpaxcnenun

397. lIpouymraiiTe BHIBeleHABIC B 9TOM OYHKTEe (GOPMYJhI, HC-
[DOJB3YSA CJIOBA «1I0JYCYMMAa» B «[IONYPAsSHOCTES .

398. IIpeabpasyiiTe BRIpAXKeHWE B IPOM3BEAEHVE TPUTOHOMET-
pAYeCKHMX DYHKIME U, rjie BO3MOMXHO, YOPOCTHTE €ro:

1) cos 75° + cos 15°%; 7) sin 3a — sin 50;
2) sin 152° + sin 28°; 8) cos 2ct + cos 403
3) sin 78° - sin 42°; 9) é + cos 40°;
4) cos 48° — cos 12°; 10) ;g% —sin o

s K - B, 3 _ 2 e
5)smm+smﬁ, 11)4 cos” o

X X 1 _gin2

6)0038 co8 1=5 12)4 gin“ o.
399. VnpocraTe BrIpaskeHue:
1) cos (o + PB) + cos (o — B); 2) cos (g-—-a)—,cos_ (g +(_1).
400. YupocTare BRpaKeHHe: ' '
1) sin (o + B) + sin (&t - B); 2) sin (g = a)+ sin (g +a).

Honrrraiirects chopMyNIHPOBATE CJIOBaME OCOOCHHOCTH BEIpA-
JKeHMil, IpUBEASHHEIX B 3agaanax 399 u 400.

401. BrraucianTe, He NOJL3YACHh KAJLKYAATOPOM:
1) cos 37,5° cos 7,5°%; 2) sin 52,5° sin 7,5°.

402, Noxaxure TOMAECTBO:
sinx — sin x=

cosx + cosy
sing +sinf  _ Si“a;B
sinacos - coscesinB sin%l?' *
.3)tgu+tgﬁ== %ﬁ;
figa-igh= Tk,
S5)ctgatetgp= %;
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6) sina + sin3a
cosct + cos3a

=g 203
7).sina+eosa=ﬁ cos(a—g);
8)® sin & — cos o= 2 sin (a—;—‘).

403. IIpeo6pasyiiTe Dpou3BefeHHE B CYMMY ¥ YIPOCTHTE:
2n 3r,

1) sin 45° sin 15°%; 3) cos 5 co8 =

O o, * T = 5’:
2) cos 75° cos 15°%; 4) sin 34 Sin 5.
404°. Beruucaure:
1) sin 20° sin 40° sin 60° sin 80°;
2) tg 20° tg 40° tg 60° tg 80°.

405°, Pemure ypasHemue, MCIOAB3YS (GOPMYABI CYMMH W
PA3HOCTH TPHEIOHOMETPHYECKHX QYHEKITUIA:
1)sin x + sin 3x =0; 3)sin 5x=sin x;
2)cos4x +cos x =0; 4).sin3x=w82x-cosx;
5)sin(g+x)+sin(g - x)= %5
6) sin(x + @) +sin {x — @) =cos & (cos o # 0),

406°. Pemure ypaseerwue, MCTIONB3YA pAa3jiolKeHne HA MHO-
KUTenu (CrpynnupyiTe wieHsl, K KOTOPEIM 6yfer DpHMeHATHCS
dopmyIa CYMME! MM DA3HOCTH):

1) sin x + sin 2x + sin 3x =0;

2) cos x + cos 2x + cos 8x = 0;

3) cos x — sin 3x = cos Hx;

4). cos (x — o) — co8 (x + o) = sin ¢.

407°. YupocTrTe BRIpaxenue:
1) sin o (sin o + 8in 3o + sin 5o + sin 7a);
2) sin o (sin 2a + sin 4« + sin 6¢ + sin 8a);
3) sin 2« (sin o + sin 5 + sin 9a + sin 13).
® B uem ocobernocTs ApPryMeHTOB CHHYCOB, CTOAOIHNX B CKOOKe?

Kakas cBA3L MeXKZY APryMeHTAMM CURYCOB, CTORUIHX B CKOOKAX,
¥ apryMeHTOM CHHYCa BHe CKOGOoK?
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408°, YupocTure BBIpAXKeHUe:

1) sin @ (cos o + cos 30 + cos 5o + cos To);

2) sin « (cos 20 + cos 40 + cos 60 + cos 8at);
3) sin 2o (cos o + cos 5o + cos 9ot + cos 13w).

® B geM 0c00eHHOCTD APIYMEHTOR KOCHHYCOB, CTOAIINX B CKoOKe?
Kaxaa cBasp MeX]IY apTyMeHTAMH KOCHHYCOB, CTOAIOHX B CKOG-
KaX, ¥ apTyMeHTOM CHHYyCa 3a cKoOrkamu? CpaBHMTe 3aKOHOMep-
HOCTH, NOJY4YeHHbIE B TAHHOM H NPeABIAYIIEeM 3aTaHHUAX, H Cle-
naiTe OOHIHE BEIBOA.

409°. BrraucanTe, HCOONL3YA 3aKOHOMEPHOCTH, HaWAeHHLIE
B ABYX IIPEABIAYIAX 3aMAHUAX:

1) sin 10° (sin 10° + sin 30° + sin 50°);

2) sin 20° (cos 10° + cos 50° + cos 90° + cos 130°);

3) sin 30° (sin 10° + sin 70° + sin 130°).

CocTaBbTe CAMOCTOSTENLHO HECKOJIBKO TPHMEDOB, HCNIONb3YH
BaHHbIe 38KOHOMEPHOCTH.

410°. JloxaXuTe TOXKIECTBA:

sin“da,
sina ’
sinBa,
2sinc’

3) cos 20t + cos 6a + cos 100 + cos 140 = si.nﬁu. i
2sin 20

ITonwrraiiTech NPHAYMATD AHAJIOIMYHOE TOMXASCTBO.

411. Hafizure aGCHICCH TOYCK IIEPECEUCHHS rpadhuKoB QyHK-
18547 4

1) y =sin 2x u y = 8in 4x; 2)y=cos Txu y = cos 3x.

1) sin o + sin 3o + sin 5a + sin 7o =

2) cos o + cos 30t + cos Bo + cos Ta =

412°, Haitnure Bee pellieHENA YPABHEHHA!
1)sinx+sin8x=0; . 2)cos3x+cosx=0,
OpUEaZIexamue npoMexxyTry [—n; nl.

Konmpoavnsie gonpocot u 3adanus
1. Kax npeof6pagoBaTh paSHOCTE KOCHUHYCOB B IIPOK3BeaeHAE?

2. Bemseute Gopmyry- sinx+ainy=23inx;yooa 2”
3. Bruucanre: a) cos 78° — cos 42°; 6) sin 75° sin 155‘;
B) log, sin 70° + log, sin 50° + log, sin 10°. :
2 2 2
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26. Pemenne TPHroHOMETPHYECKHUX YPaBHEHBHI

B npeasigyiIiEx OYHKTAX BBl Y2Ke BCTPEYANIMCH ¢ TPUT'OHOMETPH-
YeCK¥AMH YpasHeHUAMY. B G0ABMIUMHCTBE CITYIAeB UCXOFHOE YPABHEe-
HHUe B IpoLiecce Periesds CBOANTCA K IMPOCTeInUM TPHIOHOMeTpHYe-
CKHM ypaBHeHHAM. OHAKO I TPUTOBOMETPHHYECKUX YPaBHEHNI He
CYIHECTBYeT eHHOI0 METORA petlenud. B Kam /oM KOHKPeTHOM CJIy-
yae YCIeX 3ABHCHT OT 3HAHMS TPUIOHOMETPMUMecKMX (OpPMYJN K OT
yMeHVd BHIGpATH M3 HAX HYyMHble. IIpn 5ToM o6uUaMe DATHMTHBIX
(PopMYT MHOTA AENaeT TOT BRG0P XOBOJIBHO TPYAHBIM.

PaccMOTpMM HECKOABKO OCHOBHEIX THIIOB TPHIOHOMETpHYE-
CKHUX ypaBHeBuH.

YpaBHeHHA, CBOASIIHECH K KBAAPATHRIM

IMIpemep 1. Pemurs ypasaerue 2 cos? x + 3sin x =0,

Pemergue. C noMOmpo 0OCHOBHOIO TPUIOHOMETPHYECKOro
TOXIECTBA 9TO YPABHeRHEe MOXKHO CBECTH K KBaXPATHOMY OTHOCH-
TeJBHO 8in Xx:

2cos’x+3sinx=0, 2(1 -sinzx) + 3s8in x =0,
2-2sin®x+3sinx=0, 2sin®x-3sinx~2=0.
BBeseM HOBYI0 IepeMeHHYIO ¥ = §in x, TOrja Hame ypasHenHe
IpHMeT BHA: 2y2 - 3y — 2 = 0. Kopum 3T0r0 ypasHesus yy = 2,
yg =—0,5.
BoaspammaemMcd K NepeMeHHO# x M HonaydaeM IpocTeiimrue
TPAIOHOMETpHYECKMe YPaBHeHHA:

1)sinx = 2 — 3To ypaBHeHEHe He KMeeT KODHEeH, Tak Kak
sin x < 2 upu M060M 3HAUEHUU X;

2) sin x = ~0,5, x; =—F + 2nn, x3 = £ +2nn (n e 2).

OrBeT: —% + 2nn, %ﬁ +2nn(ne Z).

CpaBHuBas cepud KOpHeH x;=arcsina + 2nn M oxg =
= ~arcsin @ + 7(2n + 1) ypapsHenns sin x = a npu 0 < |a] < 1, Mox-
HO 3aMeTHTH, UTO 3HAK MHUHYC DOABIAETCT nepefl apKCHHYCOM,
KoTr/ia npubaBNfgeTcH HeYeTHOe YAco . A npu npubasiieEUd yer-
HOrO uMcla T ApKCHEYC Geperca co sHaxkoM nawpc. Taroe uepeno-
BaMie SHAKOB APKCHHYC& MOMKHO ofecnmeu#Th, ROMHOMXHE €ro Ha
BeIpakerue (—1)7.
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[Nonyunrcs obpeguHeHEAR GOPMY.JIA

x = (—1)* arcsin a + an, rae n moboe uenoe IHCAO.

IIpumensaa a1y dopMyny K pacCMOTPeHHOMY B npeMepe 1
YPABHEHHIO, MOJYUVM:

-1"- ( )+m -1+ (-1 F+mn= 1+ g+:m(ne 2).
Eme npome MOXHO 00BeAMHHTH CePHH KODHe#l ypaBHEHHA
cosx = a, xy= arccosa + 2nn M Xy = —arccosa + 2nn npu
0<lal<1:
x = Tarccos a + 2nn, rae n — aw0boe UeI0e YHCAO.
ObbesnHeHHESIe HOPMYILI KOpHe# MOZBONAIOT 3ATHCHIBATE OT-
BeTHI Dojiee KOMIDAKTHO, OOHAKO B HEKOTOPHIX CJAYYasX, HANDH-
Mep, IpH 0160pe KOpHEH, IPUHAAJEKAMIXX HeKOTOPOMY THUCIOBO-

MY OIPOMeXKYTRY, yao0Hee paloTaTs ¢ KaxK ol cepuel KOpHei or-
JeJBbHO.

OnHoponasie TPHIOBOMETPHYECCKHE YPABHEeHHA
IIpumep 2. Pemuts YpaBHeEHe
2 8in? x - 8 sin x cos x — 5 cos® x = 0.
Pemerne. PacCMOTPHM /IBA CAYYAA:
1)cosx=0m 2)cos x # 0.
1)Eemu cosx = (0, TO Hame ypaBECHHe IIPRHHMAET BHI

2sin?x =0, otryaa sin x = 0. Ho 9T0 pABeHCTRO He YAOBJIEeTBODHA-
eT YCIOBHIO ¢08 x = (), TAK KAK HE NpH K&KOM X KOCHHYC H cunyc
OAHOBPEMEHHO B HVJIB He o0palalorca.

2) Ecnu cos x # (0, To MBI MOK€M DA3JeJHUTEL HAIlle yPaBHEHHE

Ha CO8%x M mony4uTs 2tgZx—3tgx—5=0.

BBoas HOBYIO IIEPEMEHHYIO ¥, NIOAyuaeM KBAAPATHOE yDABHE-
Hne2y2—3y—5-=0,mey=tg'x. ;

Kopun aroro ypasmesms y; = -1, y = 2,5. Boaapam_aemcs
K MIepeMeHHON X. tgx =-1, x= -; +rn(ne 2Z);tgx = 2,5,

x=arctg 2,5 +nn(ne 2).
OrserT: -E + ntn, arctg 2,5 + nn (n € Z).

IIpuMeqanne. O603HAYMUE B UCXOAKOM YPaBHEHUH 8in x Gyrpolt
u, & cos x Oykso#l v, nmosyuuM ypasHeHHe BHIA au? + buv + cv? = 0.
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JleBasa uacTH ATOrO ypaBHEHMA — MHOFOWNEH, KAXKARIH YIEH KOTOPOTO
HMEeT BTOPYIO CTeNeH b, 4 NpaBasd — Hymab. TaKkMe ypABHEHUS HASHIBAKOT

0OHOPOOHBIMU YPABHEHUAMYU BMOPOL CMENERU OMHKOCUMENBHO nepe-

mennvix u u v, Jlenenrem KA v TAKOe ypABHEHME CBOLUTCH K KBAADAT-

HOMY OTHOCHTEALHO E
IIpramMmep 3. PemuTs ypaBuenue

5sinZ x — 8sin x cos x — 2 cos® x — 3= 0.
Pemeunme. J[aHHOe YPABHEHHE MOJXKHO CBECTH K OZHOPOJ-
HOMY TPHTOHOMETPDMYECKOMY YPABEEHKIO BTODOM CTEIeHH OTHO-

CHTenbHO sin x u cos x. IIpeacTaBKEM ¢ DOMOIBI0 OCHOBHOTO TPH-

FOHOMETPHYECKOTO TOKAeCTBA THuc/0 3 Kak 3 sin? x + 8 cos? x:

5s8in2x—3sinxcosx—2cos? x—8sin®x - 3cos?x=0.
Ilpusens nogobHbIe YJIEHEI, IOSYIHM YPABHEHHE

2sin x - 3sinxcos x— 5cos?x =0
u3 mpumepa 2,

NMpuMep 4. PemnTs ypaBHeHHE

3sin2x+ 7cos2x+3=0.

Pemwe " ue. 3rc ypaBHEHHE TOKE MOMKHO CBECTH K OTHODOAHO-
My. IlpumeRss GOPMYJIBI CHHYCA ¥ KOCEEYCA ABROMHOIC yria, moay-
UM

6 sin x cos x + 7 (cos? x — sin? x) + 3 (cos? x + sin? x) = 0,
6 sin x cos x + 10 cos® x - 4 sin? x = 0,
2 sin? x + 8 sin x cos x — 5 cos? x = 0.
Mu crHOBa NPHIDIA X OZHOPOAHOMY YPABHEHHIO BTOPOI cTemeHu,
PACCMOTPEHHOMY B IpHMepe 2.

IIpumMexanune. B sToM npuMepe caMH apryMeHTHl CHEYCA H KO-
CHAHYCA HATAIKHABAJIH HA MBIC/IL O IDHMEEEHNH QOPMYI ,u.noi_inom yrua.
Ho TouHO T8K Ke MOMKHO DEIIuTh ¥ ypasHeHne 38inx + Teosx + 3 =0,
eCJU OTHECTHCE K X Kax K JBOHHOMY yriay: x = 2 %.

B paccMoTpeHHBIX NIPUMEpPAX Mbl MMEIH AeN0 ¢ TPUIOHOMeT-
puuYeckuMHN QYHKIHAMA OZHOTO aprymenTa. Econ xe apryMmeHTE
pazHEle, TO YpaBHEeHHE CTAPAIOTCH UKW OPUBECTH K OTHOMY apry-
MEeHTY, ¥JIM CBECTH ero K Buay f(x) + g(x) =0.

Hpumep 5. Pemnrsypasuenne sin? x — cos? x =sin 2x.

PemeE ne. I[IpuMEeHEM B neBoit 9acTH YPaBHEHHES (GOPMYITY
Pa’sEOCTH KBagpaTOB:
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sin x ~ cos? x = sin 2%, 1“
(sin2 x — cos? x)(zain2 x + cos? x)=-s¢in 2x, 37" +2r
—cos 2x = 8in 2x.

OTMeruM HA eAUHUIHONR ORPYIRHOC- = o 1:-'
TH YTABl, CAHYC M KOCHHYC KOTODEIX
aporusonoaoxHsl {puc. 108).

K
Wmeem: 2x=-—g +nn(n € 2). s e G
Orser: —g+’12§(neZ). Puc. 108

INNpumeuanue 1, MoxHo GulNc, KOHETHO, OTHECTHCH K YpaBHe-
HUIO ~co8 2X = 8in 2X Kak X OAHCOPOAHOMY YPABHEHHUIO NePBOH CTeNeHH |
PACCMOTPeTE ABa CAyUad:

1} ecntu cos 2x = 0, To sin 2x = 0 (9T ZBA paBeHCTRA HE MOryT OBITH
BEPHEIMHU OXHOBPEMEHHO); ¢

2)ecau cos 2x # 0, 10, pasgenus obe HACTH HA €OS 2X, NMOAYIHM:

i =_F ==F 4 1
tg 22 =-1, 2x 4+:ﬂt,iru»l:|: i1+t 3 (ne Z). .

llpumMeuanue 2. 3anmuem ypaBHeHue —cos 2x = sin 2x B BHje
gin 2x + cos 2x = 0 # upeofpasyem ero Jesyio 4aCTH, BBOAH 8CnAMOZament-

ol yeos, JLna aroro yMEOKHM 0fe 4aCTH YpABHEHHS HA % M BOCOO/IL3YeM-
cn TeM, YTo sin g = ¢os E = g:

% sin2x+§ c032x=cos§sin2x+sin§ coa2x=sin(2x+g i

Tlomyuum: sin (2x+ i‘)=0, 2x+ 2’ =mn, 2x=—;-‘ +an, x=-F + %
{n € Z).

¥V IIprem BBefeHNA BCIOMOTATENLHOIO Yria BCeraa MosBONseT
38MEHMTH CHHYCOM MJIF KOCHHYCOM BRIpAaXKeHHe a sin x + b cos 2.
Hdna aroro Haao Ko6UTHCA, YTO0H KOI(DHMIMEHTR CHRYCA U KOCH-
HyCa ABJSINCH COOTBETCTBEHHO KOCUHYCOM M CUHYCOM ae:comporo

yria, T. €. 9T0OBI CyMMa HX KBA/[DATOB OKASATACE paBEOif 1:

x
B

asinx+bcosx=4}az+b ——sinx + ———

f'_ J—
= Ja® + b? (cosq)sinx'+ sinqacosx)=4a2+bzsin(x+q>),

rge ¢ = arcCos —-— = arcsin ————
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BBezeHne BCUOMOIrATENbHOrO YIia OCO0eHHO ynofHO, XKoraa
BCIIOMOTATENEHLIA YI'OJ «XOPOIINWii», T.e€. paBeH ig, :tE H T.I.

Haupumep, opu peliesns ypasHEHHRA COS X — /3 sin x = 1 umeen:

N1+8=2,

1 . T I — ( [
3 €08 ¥ — %= sin x = 08 3 cos x - sin 3 sin x = cos x+3),
ms(x+g)=%,x+-’35=t§+2m,x1=2m,x2=-2—;+2m(neZ).A

IIpumep 6. Pemmsypannennesinx+sin3x=4oos2x.
Peimnernnme. IlepeHeceM Bce wWieHH B JIEBYIO HacTh U Hpeobpa-
ayem ee:

sin x + sin 8x — 4 cos? x = 2 sin 2x cos x — 4 cos? x =

=2cosx(sin2x~2cosx)=2cos x(2s8in xcos x ~2¢cos x) =
= 4 cos® x (sin x — 1).

Haine ypasuenue nprobpeno sua: 4 cos? x (sinx—-1)=0.
IlocKOMBRY JeBad YACTh YPABHEHHS MMEeT CMBICA NPH BCeX
3HAYEHHAX X, ONyUYaeM ABa cayyada: cos ¥ =0 uam sinx—-1=0,

sinx=l;x=’§‘ + 7 wm x=g +2nn(ne 2).

IfockonBKY BTOpPas CepHs KOpHeH IIOMHOCTHIO COAEPIKMTCA B
OepBoii, ee B OTBETe K€ YKAShIBACM.

OrseT 2 +nn(ne 2).

2

Ynpaxcnenusn
413. PemuTe ypaBsHeHHe:!
1) 2cos x + /3 =0; 3) (sin x — cos x)° — 1 =0;
2) cos? x + cos x = —sin? x; 4)sin® x - 6sin x=0.
414. PeuirTe ypaBHeHUE, CBe/i €10 K KBAZPATHOMY:
1)2cos® x +cosx—1=0; 5)cos x—sinx=1; -
2)2sin? x - 3sinx - 2=0; 6) sin x =5 + cos? x;
3)6-tgx=tg x; 7) 2 cos? x + 4 = -sin x;
4)2tgx-Betgx=3; 8)8cost x-6sin®x+1=0.

Brijtesiure 0cOGEHHOCTH YPaBHEEMH, CBOARIIUXCA K KBagpaT-
HEIM.
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415. Pemure 0HOPOAHOE YPaBHEHHE:
1)sinx + cos x=0;

2) sin? x — /3 sin x cos x = 0;
3)sin? x + sin x cos x ~ 2 cog?
4)sin® x cos® x — 3 cost x =0,
BrizenuTe 0cOGeHHOCTH SAHHEIX YPABHEHHH,

x=0;

®
Kaxumnu eme criocobaMu BLI MOMKeTe PEHINTh HaHHLIE YpaBHe-
BHR?

416°. Pemure YPaBHEHMe, CEBeJA ero K ONHOPOZHOMY:

l)ﬁsin2x+sinxcosx—coszx=2;
2) 3 5in? x + 4 sin x cos x — 3 cos® x — 2 = 0.

YeM OTIRYAIOTCH 3TH YPABHEHHUSA OT ONHOPOAHLIX YDABHEHMIT?

417°, Pemure YDaBHeHHe, HCIIOIb3YA (POPMYIILL:
2 2

cos 20, = cos o - sin” a,
cos? o = 11 €082¢ . oin? o = 100820,
2 2
1) cos® x — sin® x = ~1; 3)cos4x+sin4x= 1;
2)cos? x —gintx=1; 4) cos® x +sinf x=1.

Karxue ypaBHEEEHS pDEINAIOTCA € MOMOMLIO (POPMVJ TOHMHIKe-
HHA creneHun?

418°, Pemrure YDABHEHHE C MOMOIIbI0 PA3JNIONKEeEEd Ha MHO-
IKUTENH:

1) (cos x — 1)% = cos

2)cos x —cos2x =1;

3)sinx +sin 2x +sin 3x=0;

2x—l;

4). cos x + cos 2x + cos 3x +cos 4dx =0,

° ;

¥rawuTe, B KAKOM 3aJAHUE NPH PASJNOKEHHH HA MHOMUTEIH
BhI MCIIOJIB30OBAJNH: cIocof IPpYNNUADPOBKM, BEIHEeCeHEe 3a CKOOKH,
GOpPMYNBI CORPANIEHEONO YMHOMEHVH,

419°. Pemnre VDARHEHHE, HCIIOIb3YSH YCIOBHA PABEHCTBA Ofi-
HOHMEHHBIX (DYHKINH:

sing=sinp:a=p+2xnanmma=-f+2n +1)x,ne Z;
cosa =cosf:a =3P + 2an, ne Z;
tga=tgp,ctga=cigp:a=p+an,ne Z.
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1) sin 4x = sin Tx; 4) ctg bx — ctg x = 0;

2) cos 4x — cos 5x = 0; 5) sin (6x—g)msin [2¥+E);

3) tg 3x = tg bx; 6)coa(2x+§)=—cosg.

420°. Banmmmure YCJIOBHAA, NIPH KOTOPHLIX BBRIMOJHSIOTCA Da-
BeHCTBa Sin 0 = cos B u tg a = ctg B. Hcnonbaya noaydennbie yc-
JOBHA, PelIHTe ypaBHEHHe

1) sin 3x = cos 4x; 2) tg 2x = ctg 5x

421°. Hoxaxure, 410 €CHHR 2%+ y = 1, T0 CYIIECTBYET TAKOE
YHCHO (¢, YTO OAHOBPEMEEHO Sin ) = x B cos P = ¥/,

422°, HokaxuTe, YTO YPABECHHE
(sin x + /3 cos x) sin 4x = 2 He BMeeT KOpHeH.

423°, Oupenesute, ecaw BO3ZMOXKHO, THII ypannel-ma Ha-
METHTE IIJIAH PEIIeHUA ¥ BHIIOJHUTE €ro.

1) sin? 2x + 2 cos? 2x=§,
2)3coszx+4sinx=4;
3)sin2x-sinx=2cos x—-1;

4) sin® x — /3 sin x cos x = 0;

5) cos? (45° + x°) — cos? (45° — x°) = —1;

6) sin® x cos x — sin x cos® x = l;

T) cos x + /3 sin x = 1; 8) cos 3x = cos 5x;

9)sinzx—IOSinxcosx+21coszx=0;
10) 1 + cos 3x + cos Tx + cos 10x = 0;

ll)Zsinz__x=4~5cosx; _
12)7ain2x=83inxoosx—eos2x;
13) sin 2x cos 8x + cos 2x sin 3x = 1;
14) 8 sin? x + 2 sin x cos x = 2;

15) sin (x + 7)) = cos (32“ + x)

16) V3 cos x ~sinx = 1; 17) cos®* 2x — sin? 2x = %;
18). 1 +sin x + cos x + sin 2x + cos 2x = 0.

424, HalianTe HAVMMEHBIUHE HOJNOMHUTENbHEI KOpeHBL YypaB-
menna 4sin3xsinx-2cos2x+1=0.

189



425°. Hatinure Bce perIenys yPaBHeENs

cos 2x + sin® x = cos x,

NPHEAZIeXKAITHE 0TpesKy [—7; n].
426°. HaitguTe BCe pemenns ypaBHeHUA
2c0s°% + cosx e
2cosx + 73[n2x A
NpUHAAJIEKAIINEe OTPesKy [-7; ©].
427°. Haiizure Bee pemenus ypasReHus:

1) sin 2x + cos x + 2 sin x = —1, yROBNAETBOPAKIINE YCJOBHIO
0<x<b;

2) J§ sinx+2cosx= J§ + sin 2x, yZOBAETROPAIOI{HE YCNO-
B0 0 < x < 2.

428°, Ilpr xaxkux 3HaYeHUSAX a4 HauloJbllee 3IHaYeHHE
byHEKIHME ¥y = a sin x + cos x paBHO 57

429. Pemure ypaBHEeHHE:
1) 4%0 ¥ = 2;
sin G - x}

2).5+2tgx=3 . 4 JZcos x |

*

i - - 2
3)0 Sl(sm 2x-1)cos 3x _ g(sinx co8 ¥} =0;

4)* ctg 2% = tg 2* + 2tg 2+ 1,

Konwmpononvie 6onpocst u 3a0anun

1, Kakue cnocofsl penieEns TPUIOHOMETPHYIECKUX YPABHEHAH
BBl 3HAETE? Yo

2. PemuTe ypaBHEHUNE!
a)tgzx—3=0; B)sinzx-—sinzxf-o;

ﬁ)ﬁsinzx—cosx=5; r)ﬁ cos® x ~ gin x cos x = 0.



FNABA

NMOBTOPEHUE

3axkauATeIbHAA [IaBa y9e0BHKA COCTOMUT U3 ABYX NIVHKTOB,
B mepBoM — CHCTEeMaTH3HPYIOTCH 3HRHWA O CBOCTBAX (hyHKIMH
¥ OpeoOpA30BaHUAX BX IpaduKoB. Brl nosHakoMHTeCH TaKKe C
06pATHBIMH TPHTOHOMETPHUYECKHM (DYHKIMAME -~ IOCJSTHUM
KJaccoM MyRKNHK, H3yYaeMEIX B IIKOJBHOM KYypPCe MATEMATHKH.

Bropoit nmysKT DIOCBANIEH YPABHEENAM M HepaBeHCTBaM. [Ipu
3TOM OCHOBHOE BHHMAHNE B HEM YJEJNeHO NMPUIWHAM NOABJIEeHHS
IOCTOPOHHUX pelleHr#d, & Takke O(POPMIEHHIO peIleHH# ¢ uc-
NOJb30BAHMEM MATeMATHYECKOHR CAMBOJUKH,

27. dyakuuu u rpaduxun

IlonaTae hyaKOHM HAYAIO CKAAZKBaTECA emie B X VII B, B Ha-
Yane (PYHKOHEAMU HASBIBANHM OOBIUHEIE ajrefpaMdecKHe BRIpaXKe-
HUH ¢ IePeMEHELIMHY ~— COGCTBEHHO, 3TC Cerofasd OHM oObIuHEIe, a
Torga dexapr TONBKO-TOJBKO BBEJ CAMO HOHATHE IepeMeRHOI.
BrpoueMm, m ceffgac HMKTO M3 MATEMATHKOB He YAMBUTCSH, YC/hI-

IaE BRIpaXKeHEud THIA « QYAKIUA % wmm «cymma GyHKIUAA 8in x

M CO8 X», — BCEM HOHATHO, YTO B IEPBOM CJiyyae peds BAET O QyHK-

nmE y = ¥2, a Bo BTOPOM — 0 cyMMe QYHKIuiA i = sin x 1 y=cosx,

T. €. 0 QYEROUH ¥ = 8in x + cos x.

CymecTBeHHOS PASBHATHE NOHATHe QYHRIHH IHoaydmwao B XX B.
B CBASHE C pazpaboTKON TeOPHH MHOMKECTE — CTAIM DACCMATDHBATE-
CH He TOJBKO 3HAKOMBIE BAM YMCJOBBIE (QyBEKIHUY, HO H QYHKIUA,
B KOTOPEIX IePEMEHERIE i/ ¥ X IPYHUMAIOT 3HAYSHEUA K3 IPOHSBOJIE-
HBIX MHOKECTB.

O6nacTs onpeneneHHa PyHRIHM

8a BppeMdA H3Y4YEHHA MATEMATHKH BB TO3HAKOMUKJINCH C pas-
anyneiMu GyEronavu. Kaxpas gynaxkuus aMeer obracme onpe-
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aenenua — MHOXEeCcTBO snaqermﬁ, KOTODBIC MOXKeT OIPDHHAMATE e
aprymenr. Haunbosiee TacTo NPHXOANTCA HAXOAUTE €CMECIMEeH-
HYyw obagacmb onpedenenus GYEKOUR, 3aJaHHOM AHANUTHYECKH,
T. €, ¢ IOMOIHLI0 MATEMATHIECKOIO BEpaXeHUd f(x). Ecrecrsen-
Has 061acTh onpeieeHUA GYEROUH ¥ = f(x) COCTORT M3 BCEX 3HA-
yeHEMH X, IPH KOTOPHIX BhIpakeHme f(x) mMeeT CMBIC.

Ynpancnenue

430. Haiinure o6nacTs onpegeneHus QyRKuuy y = f(x), ecin
f(x) paBso:
3

z—1 2 5
e 4) (4x“ ~Tx + 3)";
x2-2x+1’ L =+8)3

x2-1 O — w2 _ oy
v T 5)~ log, - 0,5 (4x — x° - 2);

8) J5x2+ 183x+8;  6)® logyy x 4 0.5 €08 x.

Ob6nacrs saavesuit GyHRsu

KaxaoMy SHAYEHMIO APryMEHTA M3 OOJIACTH OIpPEeAeTeHUs COOT-
BETCTBYET €AMHACTBEHHOE s3HaueHne GyEROuM. Bee BHAYEHHSH, KOTO-
phle npmHHMaeT (YHKIHS, COCTABIAIOT ee o00aacmb 3HAYeHull
(MHOTIA MOKHO BCTDETHTHECSH C TEPMHHOM 00/1QCTMb USMEHEHUR
DyRKULU B MHONCECTNEO 3HaYeHull PyHKyuY).

Ynpascnenue
431. Yxaxure 00/1aCcTH 3HAYEHNHE caegyOmux OyHKOHA:
)y=2x-17; 6).y=12cosx—4coszx-—5§
2)y=2; " N y=0,5=-14x+3; !
3)y = 22— 14x + 83; 8)® y=243-2x-42;
4)y=10x - x2 - 21; 9)* y = 3% + 377,

5).y=231n2x+sinx—1; r

Henp'epmuoc-ﬂ: QyRRIME

BaxHBEIM CBOMCTBOM, KOTOPHIM 00JIaRa0T MHOTHe GQYHKLIWH,
ABNACTCA Henpepviénocmsd, Myl rOBOPHIH, YTO HYVAKIIHA HENpe-
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PHIBHA, €CJH €€ rpapuK MOXKHO IIPOBECTH, HE OTPRIBAA KApPAHAAIN
oT GyMarsu.

T'padnxy HeKOTOPHIX PYHKOHUIH COCTOAT M3 HECKONBKUX He-
OpepHIBHEIX BeTBel. I'0BOPAT, 9T0 TAKKE QYHKINH HENPePLIBHEI
H@ COOTBETCTBYIOIIMX YMCJIOBBIX IPOMEKYTKAX.

Ynpaxcnenue

432, VkaxuTe NPOMEKYTKH HENPEPHIBHOCTH CIEAVIOLIEX
byaxoui:

g_
1 =_,_x, ,,1 — O = i ;
Iy 3)” y = Jsinx

20u=—1—i  9%y=[x+ s

HM3yyenHble BAMH MaTeMaTHYECKHe BEIPAXKEeHAA f(x), B 3BaIIMCH
KOTODBIX HeT Nenod HAH Apo6HOH uacTe, 3agalT GYEKOAR
y = f(x), HaseIBaeMBie snemermapHvimy. IlonesHo sHaTH, 4TO
2100 INEMEHMAPHAR PYHKYUS HENDEPLLEHA HA AIO00M NPpOME-
aeymice u3 ee obnacmu onpedenenus.

BasxHOE CBOMCTRO HEMpPEepHBHLIX GYEKIMY — coXpaneHue BHA-
Ka HA MPOMEeXYTKaX ofiacTH OnpefeleHus, Ha KOTOPHIX OHA He
ofpamnaercd B HyJbh. Ha 5T0M CBOMCTBE HeNpPepHBERIX (PYHKUMH
OCHOBAHO DellieHne HePABEHCTB MEeTOZOM HHTEPBAJOB,

Ynpazxcnenue
433. Peniure HepaBeHCTBO:
2x+ 1 O4-28-%
——cnms o )2 et *
) o >0 9° " >0
2_ "
2) 4x<-1 <0; 5). 0,5 -2 > 0:
x+3 cosx

| +2
3)0 0g¢g, 5%

& sinx
o), [ V. el <0,
{(x-3)}x+5) ) 0

32:—1,_1

.

MonoTorBOCTS (DyHKIHE

YacTo NpH peImeHnN HePABEHCTB HCNOAB3YIOT CBOMCTBO MOHO-
TOHHOCTH, T. €. BO3PACTAHNA UM YORBAHUA QYHKITUH,

HexoTopsie GYHKOHYE BO3DACTAIOT AN YORIBAIOT Ha Bcel cBo-
eii o0acTH onpegeneHrss — WX HASHIBAKT, COOTBETCTBEHHO, 803-
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vi

N

] e
¢ x 0 =i.
a) 6)

Puc. 109

pacmalowumu uan yovieaowumu. Ha pucynke 109 usobpaxxernl
scKu3H Bospacraowmei (109, a) u yéuBaromeit (109, 6) byaruui.

Ynpaxcnernue
4340°, Pernte BepaBencTsa:
2 +r-1 .l-_. 4+ 3x~ IE <
y 1) 32 +#-1 < ( 3) §
2) logg,5 (x + 1) > logg 25 (2% - x + 4);
® x+4 2
- 3) log >1;

a Ol c d x ¥ ax-~1

Puc. 110 4)® log cra®=5)<L
x+1

BoapmMHECTBO NpPHBEAeHHKX BhilIe MYHKIHME Ha OZHUX Ipo-
MEYKYTKAX BO3PACTAIOT, & Ha APYIrEX yOniBaioT (prc. 110).

Ynpaxnenue

435, Yxaxure NPOMEXXYTKHA BO3PACTAHMA M yOpIBaHUA QYHK-
ouil, 3aaHEKX rpaduraMu:
1) puec. 110; 2) puec. 111, a; 3) puc. 111, 6.

3HaHHAe CBOMCTB KOHKPETHLIX QYHKRIKH YacTo NO3BOASAET cAe-
JIATH BBIBOJ 0 MOHOTOHHOCTH OoJiee CaCKHEEBIX QYHKONAIMA,

JoxaxeM, HanpEMep, 9TO QYEKIUHA § = x% - logg,5 x — 7 BO3-
pacTaer Ea Bce# cBoeil 06JIACTH OnpejesIeHHAd, T. €. HA IPOMEXYT-
xe (0; +o0), : : '
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Puc. 111

ITyers 0 < x9 < x5, TOPRA
1) B cuny Bo3pacTaHUA PYHKIHNK i = x? 5a npomesxyTre (0; +00):
xi<x; (1)

2) no npasunaM JeldcTBni ¢ HePABEHCTBAMM BLEIUTEM U3 00eHX
qacTelt BepHOro RepasencTna (1) aucio 7:

xF=T<x§-T; 2)

3) B cany yOmBaEMA JorapudMuyecKoi GyHKIHY ¢ OCROBAHN-
eMm 0,5, nMeemM:
logg,5 x1 > logg,5 X2; (3)

4) mo npasrnaM AelicTBu ¢ HEpABEHCTBAME YMHOMHM BeDHOE
HepaBeHCTRO (3) HAa —1:

—logg,5 x1 < ~logg 5 *3; @

5) me npasusaM AeiicTBRUI ¢ HEPABEHCTBAMY CIOXKHUM BEDHEIE
HepaBeHCTBA OFHOrO cMuicia (2) u (4):

xXi- 7- 1080'5 X1 4x§ o 7_1030‘5 Xg.

Taxum obpasoM, opE 0 < xy < Xy BENOJAHAETCA HEPABCHCTBO
y(xq) < y(xy), a 3HAYUT, QYHKIHA BOZPACTAET, YTO H TpeboBanocs
HORA3aTH,
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Ynpasxcnenun

436. [lokasxkure, 9T0 OYHKIONA i = —-5-52.-_—:‘ ABJNAETCA yORIBaromen,
437°, Cpenu cnegyiomunx GpyERUud YKAXHTE BOZPACTAIOIINE
¥ yopiBaromue. O6bACHNTE, KAK BB CHRJIANH CBOM BEIBOA!

1)y=0,55"%+./x-2; H®y=(x-DJfx+1;
1 ® 2
Dy=logs (3 —x)+ : 5 =x°+1g(-2-x);
)y =logz ( ) T Yy g )
3)®y=(x+1fr-1; 6)® y = (x2 - 16)-1g (-2 - ).
438°. Vxaxnre OPOMENKYTKY BO3PACTAHUS B YyOBRIBAHHA Cle-

ayiomux ¢ysxknwii. Halizure ux HamGoabmue ¥ HAUMeHBIIHE
3HAYEHUS, €CJIH OHH CYNIECTBYIOT:

8
) 7 N 4) y = logy (2% + 6x + 11);
2)y=0,2%"-4x+2; 5).y=31-cosx;

3 ® 3y qin2
Ny=~—>"—"0—- 6 = (),3 cos°x — sin“x
Yy T Yy

439*, Oyaxnua y = f(x) sagana ceoam rpadwxom: 1) pac. 111, a;
2) puc. 111, 0. 3ras, aro g(x) = Jf(x) n h(x) =

mATe:
a) obnacTe oupefsenenus dyExuui y = g(x) u y = h(x);

6) obsnacTs sHAYeHUH GYHKOUEA ¥ = g(x) u y = h(x);

B) IPOMEXKYTKH BO3PACTAHAA ¥ yOrnBaBNS GYHKIHUH ¥ = g(x) 1
y = h(x);

r) HauGonbImue ¥ HAMMeHEbIIHe 3Ha9eHna QYRKOui y = g(x) n
y = h(x), ecnu OHNA CYILOECTBYIOT.

1
Tgf(x)® B4

440°. TlogGepare KOpeHE YpaBHEHUA M JOKAXKATE, 4TO OH
€IMHCTBEHHBIN: '

1 logs (55 —4)=1-=x;

2)log, (4% +3)=x+1;

3)® Jx+2 +fx—-1=11+2x-3x%
4) Jx-10 + J14 + x =&;

196



5)10g1(x+2}—.f3x+1 =x—4;
3

6)0,5° - [x+7 =x+5;
7) sin &¥ ==x2 2x+ 2

3)’logzx+log,2=z-Jx—z;

9)‘5&5“%2@(%“_*].

O6paTamocTs GyHKIMH

Pagencrso y = f(x), 3amaromee GyHKIIAL I/, YVE00RO 18 HAXOM-
JEeHAA 3HAYEHVA Y [0 JaHHOMY 3HavueHHIo x. acro, ogHaxko, mpH-
XOAMTCH peliaTs o0pamuyro 3a7ady — HAXOAHTE 3HaUeHHS apry-
MEHT4, IPH KOTOPSLIX PYHKIMA NPHHAMAET TO HIM HHOE 3HAYeHHe,

Ecnu Kaxkaoce cBOe 3HaAYeHHe QYHKOUA  OPHHMMAET 0 OXHO-
My pasy, T, €., TOJBKO IPH KAKOM-TO OJJHOM 3HAUEeHUU apryMeHTa
X, TO, BRIDAKAA X U3 PABEHCTBA Y = f(X), MBI MOJAYYHUM PABEHCTBO
x = g(y), sapanmee QyHKIRIO X.

OaHAaKO B IKONBHOM MATEeMATHKE lbyumm:m ofur9H0 0003HaAa-
10T GYKBOH Y, IOITOMY IepeMeHHEIE B DRBEHCTEE X = g(¥) nepeune-
HOBBIBAIOT M NOJy4a1oT HyRKINIO ¥ = g(x), o6pamuyio pna GyHK-
nun ¥ = f(x).

C aTEM nepeMMeHOBAHMEM CBS3AHO CBOHCTBO CHMMETDHH Ipa-
OUKOB 63aumMHO o0pamibiX GYHKIIMHA OTHOCHTEJBHO OPSIMOH
y = x. [lelicTBUTENBHO, PYHKOUA X = g2(y) umeem mom xe cambiil
zpagux, umo u Qpynxyus y = f(x),

a rpaduku x = gy) 1 ¥ = g(x) cumM- y Y-
MeTpHMYHLI OTHOCHTENBHO NPAMON
y=x (puc. 112).

DPYHKIUIO, HMEIMyle 00paTHYIo,
HaseisaloT obpamumoii. Tak, mampa- : =
Mep, ofpaTEMa KaXKAAA M3 B3AUMEO 00-
paTHBIX byuxumit y = a* u y = log, x.

Boobuie, 21006a8 MOHOMOKHAR
dynryua obpamuma, TOCKOJIBKY
KasKZoe CBoe 3HAYeHWe OHA IPUHUMAET
OOWH pa3. Pnre. 112

x =gy

M (xo; yo)

'

197



Hexoropere pydxnun He 06iazaoT CBoACTBOM 00paTUMOCTH, 110-
CKONBKY O[HO H TO XXé 3HaYeHHe NPDHHNMAIT OPH DASIHYHBIX 3HA-
yennAx aprymenta. Tak, HaupuMep, sHauenme 1 QyHruuA y = x2
IPUEUMAET [IPU ABYX 3HAYEHUAX apryMeHra: x = l mx = -1, a

¢ynxnaay=sinxnpamoﬁoux=g +nn({ne Z).

Yrobul NOJIYyIUTs QYHKIH, 00paTEyo QYHKIKY I = xz, mo-
CeIHION PACCMATPHBAIOT HA npomexyTre [0; +00), Ha KOTOpOM
OHR, BO-I€DPBHIX, IPUHHMAET BCE CBOM 3HAYEHEMA M, BO-BTOPHIX,
MOHOTOHHA, ¥, ClefoBaTenbHo, o6paTuMa, Kak Bl 3HaeTe, 06par-

Hol QyHKOVeH A5 Hee ABJAAeTCA PYHKIUSE ¥ = JJ_c .
Touno Tax e, orpaHMYuBag 06aacTh oupeseacHus QYHKIIER

¥ = x" 1pU YETHOM 1, HOAYUAIOT OBpATHYIO eff byHEIMIO ¥ = Vx .
Oﬁpémue TPHrOHOMeTpHIecKHe QPYRKIHN

DyHKIHA Y = aresin x
Yrobel caenarh ofpaTumMoil HyHKUHIO ¥ = sin X, HY»KHO pac-
CMOTDETE €€ Ha IPOMEXXYTKe, I'lle OHa, BO-TIePBBIX, TPHHNMAET BCe
CBOY 3HAYEHHS ¥, BO-BTOPLIX, MOHOTOHHA.
Ec'rec-rnenno B3ATL Haubosee ﬁamaicnﬁ K HYJIO IIDOMEMXYTOK

[ ;, -1 Ha aToM npoMexxyrke QyExOna y = sin x mmeer ob6par-
Hy10 QyHKHNHIO ¥ = arcsin x (prac. 113),
ITepeuyncauM ee cBOHCTBA:

obnacTs onpefenenus — orpesok [—1; 1];
oBaacTh 3HATEHMI — mpeaonc[ 5 g]
GYEKOHEA HenpephlBHA ¥ ABJIAETCA BO3pacTalome.
DOYHKIHA I = arccos x
PyHKOHA Y = CO8 X yﬁﬁnae'r H IPUHHMaeT BCe CBOM 3HAYe-
HUA Ha npoMe:xyTre [0; ). 3gecs oHa uMeer 06pATHYIO QYBKIHIO
y = arccos x (puc. 114), xoropasa oupejeseHa, HeNpephLiBHA H
yOerBaer Ba mpomexxkyTke [—1; 1]. O6nacts sHaueHmit QyEKOUHA
y = arccos x — orpesok [0; x].
Pyaxuua y = arctg x
PyHKOUA Yy = {g X BO3PACTAET ¥ NPAEMMAET BCE CBOM 3HAYE-
HHUA HA OPOMEMKYTKE (
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uuo y = arctg x (puc. 115), xoropasa onpejsiesieEa, HeNIPEePEIBHA U
BO3pacTaeT Ha Bcel yucyoBoll npsiMoii. O6n1acTh 3EaUYeHHE HYHK-

nuu y = arctg x — WHTEPBAT (—g; g)

dyaxnun y = arcetg x
PDysEKuEA y = ctg x yObIBaeT ¥ NPUEMMAET BCe CBOM 3HAYe-
EMA Ha npomexyTke (0; %), 3aeck oHa uMeeT 06paTHYIO DYHKIHIO
y = arcctg x (puc. 116), xoropasa onpejesneHa, HeOpephiBHA M
yObIBaeT Ha Bcell 9ucioBO npaMoi. O6aacTs 3HAYeHH PYEROUR
y = arcctg x — uaTepsax (0; n).

ya 1/ |
x| ¥ =arcsinx /% &
2 - A\ A
f’ - *
4 y--l-sin.r y =arccos x
n
0 1 n x
§ \\ n o
./' -1 0 l_tér_\\ I x
n e
% y=cosx
Prc. 113 Puc. 114

Pue. 115
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PaceMaTpuBas B3aMMHO o6paTHEIG QYHKIEN, HETPYIHO 3aMe-
THTb, YTO:

1) o6racmo onpedenernus 00HOU U3 HUX A8AALMCA 00AACTBIO
3navenuli Opyzoi;

2) ecau o0na u3 Hux sozpacmawwas (Ybsisaowas), mo u
Opyean, coomeemcmeenno, sospacmanwas (yoviearnuias);

3) ecau npamas x = a cayxum 6epMUKANLHOU ACUMNITLO-
moii 0droil, mo dpyzas umeem zoPUIOHMALLHYIO ACUMRMOMY
y=a.

Ynpaxrnenusn

441, HakpmaTe 3HaYeHRe QYHKIIUM:
1) y = arcsin x, ecnu x pases:

2)0,5;6) 22 5)° sin 3%; 1)® sin 10; 1® cos 2;
2) y = arccos x, €CIIK X paBeH: ' _

a) =0,5; 6) --'?— 4 !:)O cOS 57“ : r). cos 10; ,u;)‘ sin 1;
3) y = arctg x, eciu X paBen:

8) ¥3;6)-1;8° tg 3 n)® tg T ) ctg 1.

4) y = arcctg x, eCIM X paBeH:

2)-%2; 6) 1; 5)° etg 3% ) etg 75 0)® tg 2.

442°. PemnTe HepaseHCTBA:

2

1)—% < arcsin (x2 - 1,5x) < %’; 2) 6 arccos® x + 7 arccos x < 3.

YernoCTH
H HeYeTHOCTh (DyHKIAH

HNaorga mnpeobpasoBanue nepeBoauT rpaduk GyHEKIHH caM B
ceba. Tax, HanpaMep, MOCKONBKY 3HAYECHME HeTHOH QyEKIEM He
HU3MEeHAETCSA [IDH NepeMeHe 3HaKa v apryMeHTa.

f(—x) = f(x),

rpaduK 4YeTHOM QYHKIUM OKASHIBAETCA CHMMETDHYEH OTHOCH-
TeJbHO OCH OPAHHAT.
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3raveHne He9eTHOH GYHKIMK OPH IlepeMeHe 3HAKSE Y apryMeH-
Ta CBOM 3HAK MeHsHeT:
f(=x) = —f(x),

noaToMy IpadHK HeYeTHOH (PYHKIIHHM CMMMETPHYeH OTHOCHTeNb-
HO HaYaJI8 KOOPAHHAT. _

Houarro, uro 06JIaCTh ONpPEAENCHNS W JeTHOH, U HeYeTHOMH
bYEKOUE Ao/KHA ORITH CHMMETPUYEA CTHOCHTEARHO HY A,

Ynpannenusn

443°, 3apgaiiTe aHANMHTHYECKHE KaxKyi-HEOYZE O(yHEOHRIO,
HMeIoNIyIO TOT Ke caMbii rpadpuk, ¥To B oOpaTHaa e, MoxeT Jau
BO3pacTaomad GYHKOMA, OTIAUYHAA OT QYHKIMH ¥ = X, MMETh
TOT JK€ CAMBlii rPaduK, YTO ¥ o6paTHas eii? '

444, Onpenenurte, KaKue U3 caeayomux QyHKOKE yeTHEIE,
Kakue HeJeTHRIE, a4 KAKUe He SABIAIOTCA HY YeTHBRIMH, HEH He-
9eTERIMHE: 1) ¥ = x + s8in x; 2}y=sinx-cosx;3}y=x2+msx;
4) y = x-arctg x.

® Kakue MoxnO cAeJaTh BRIBOALI O Y6THOCTH UJIM HeUeTHOCTH !
8) CYMMBbI XBYX YeTHRIX QYHKIIHH;
G) CYMMEI JBYX HeUYeTHBIX DyEKIHH;
B) IpOM3BEAeHUS ABYX YeTHBIX HyHKIUiL;
T') IPOUSBEACHAA ARYX HEUOTHRIX MYHKIIMIL;
I) TIPOM3Beie BN A YeTHOH 1 HeveTHOH bDyHKIMIT
¢ ONMHAKOBEIME OGIACTAMY onpeaeeHua?

445. onongute rpaduxm g pucyExe 117 rax, 4Tob6bl OHH
cTany 3a1aBaTh: 1) geTHble; 2) HeueTHBIe QYEKIIUM,

T

,.,...--—-.-....,..
! 2 1

¢

i

|

L
——
1
1
bed i
T
| S
1l

Puc., 117
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IleproawasocTh PYHKUHHE

Ecir npu caBurax rpadpuxa GYEKOIUE napanieasHe ocl abe-
IMCC BOPABO ¥ BJEBO HA HEKOTOpOEe PAacCTOSHUE OH HNepPeXOAHT
camM B cefa, To QYHEKIAA ABIAsSeTCS nepuoduyveckoll. Paceros-
HUe, HA KOTOpOe TIepPEeHOCHTCS rpad¥K, HA3EIBAIOT nepuodom
byHERUHH.

PacemaTpuBas nmepraoandecKue GyHRIEYN, O0BIMHO YKASLIBAIOT
uX HauMeHpIM A nepuox. TpuroroMerprueckue QYHKIMY y =s8in x
7 y = CO8 X MMeIOT neprox 21, nepuol GyExumi y =tg xu y=cigx
paseH 7. IlepHoguyHa Takke A QYRKIHNA ¥ = {X} — ee HAUMEHb-
muii nepyuos paseH 1.

Ynpaxncnenue

446. MlocrpoiiTe rpaduk dyHKuMM, 3HAs, yto: 1) ee nepnoh
pasen 2 (puc. 118, a); 2) ee uepmos pased 2 M OHE YeTHAA
{puc. 118, 6). '

Ppe. 118

IIpeofpasosanune rpathnros

CuMMeTPHE ¥ DapaLiebHAIE [IEPEH0C, 0 KOTOPBIX YIIOMKHA-
JIOCh B CBASH CO CBOMCTBAMU YETHOCTH, HEUETHOCTH U NEpHOANH-
HOoCTH ¢yHKnmit, BMeCcTe ¢ HeKOTOPRIME JApyraMM npeolpasosa-
HHAMHY YaCTO HCNOAL3VIOTCH DY NOCTPOSHUH IpadHKOB HYEKIIMA
H rpadhMK0OB YpaBHeHUH (114 rpaduKa YpaBHEEUA OTCYTCTBAE Pas-
JIAYHEBIX TOYeK C OAMHAKOBEIMH abcuHccaMy He aBiasercs oDa3za-
TeJLHEIM, HAIIPEMED, OKPYXEOCTE C IIeHTPOM B HAYaNne KOOPAUHAT
H pajiuycoM, PasEsIM 2, He apiasercH rpaburoM dyHKIUE, HO AB-

nsercsa rpaduKOM ypaBHeHUS 2+ 1,12 = 4).
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HanoMHEM OCHOBHBIE U3Y4YeHHBIE BAMHU NIpeobpasoBaBmEs rpa-
duxos. :

N ﬂepexon Onncanne
or rpaduka K rpaduxy npeoGpajosanus

1 ¥ =f(x) y=f(x)+b IlepeHoc mapasiensEc OCH Op-
AHHAT Ha b

2 y=f(x) y=f(x—-a) [lepenoc napannzensac ocH abc-
IUCC Ha a

3 ¥ = f(x) y = kf(x), k>0 | Pacraxenue or ocH abcuuce B
k pas

4 ¥ = f(x) y = f(kx), k > 0 ; Cxarue K ocu opaunar B k pas

5 ¥ = f(x) y=—f(x) CruMMeTpUA OTHOCHTENbHO OCK
abenouce
6 y=f(x) y = —f(-x) CHMMeTpAS OTHOCHTENBHO Ha-

yajla KOOPAHHAT

7 ¥y = f{x) y=f(-x) CuMMETPHR OTHOCHTENHHO OCH
OpaUHAT :

8 | y=f» x = fy) CHMMETPHA OTHOCHTE/IBHO Ips-
MOH §f = X

9 y = f(x) ¥ =I{f(x)| CHMMeETDHSI OTHOCHTENBHO OCH

afenuce vacteil rpadura, pac-
HOJOMKEHHBIX B HHMKHEH moay-
. ILJIOCKOCTH

10| y=1fx) y = fx) Vauuroxenne uactu rpaguxa
c/eBa O ocu opauHar W dybau-
posarue ocrasuieficA  HACTH

CHMMETPHYHO o'mocmmo ocH
OpOHEAT

11| y=Ffx iyl = f(x) VEHUTOXKEHHEe 4YacTH rpaduxa
nog ockio abenuce u dybrupoea-
Hue OCTABIIeHCA YacTH CUMMeT-
PHYHO OTHOCHTENBHO ocH abc-
nuce
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Ynpaxnenun

447. Kakue HEJOCTATKH Bhl BUAUTE B ONIMCAHUHK OpeofpasoBa-
uwit 3 u 4 B Tabnuue?

Y10 NPOMCXOSUT ¢ PACCTOSHAAMYU OT TOYKM rpaduxa o ocel
abcuuce # OpAMHEAT OpH aTHX npeofpasosanuax?

448°. ITpounmIoCTPHPYITEe KAMI0E U3 YKA3aHHELIX B Tabaune
npeofpa3oBaEUil KOHKPETHHIME NPAMEPAMY DOCTPOeHus rpadn-
KA QYHKIMH.

449. Kaxoit rpadpuk BuI 6yzere npeoGpasoBBIBATH IIPH HOCTPO-
eHpH rpadnKa ypaBHEeHHA:

- 2, - 2x-8,
Ny=@e+1%  gy=22

g)y=3-2%, 4)° y =logo,5 (2 - 4x])?

x

B karoM nmopaake Bul GyZeTe NPUMeHATh YKA3aHHEIe B TAOIH-
ue npeobpazosaEua?

450°. IIpu npeobpasoparun rpadura pysxnuu y = f(x) B rpa-
buk dyaxkuuu y = f(2x + 3) oguH yIeHVK CHavasa Nepesec rpa-
¢uK Ha 3 egUEMIIE BJEBO, a4 3aTeM CIKAJ €ro K 0CH OpAXEAT B 2 pa-
34, APYT'OH CHAYAJA CHaJ HCXOAHEINA IpaduK B Ba pasa K OCH Op-
AUHAT, & 3aTeM BRIIIQJHUJ NEePEHOC HA 3 eAUHHNB! BACBO, TpeTHit
’Ke YIeHUK CHayaia cokaj rpadvk B IBa Pa3a K OCH ODAHUHAT, 4 3a-
TeM BBINIOJIHEJ IIePeHOC BAeBO Ea 1,5 egnHunsl. BepHEB! N peme-
HUA 2THUX yyeHMKOB? Kak Obl Bhl BBIOJHEAN IpeoGpasoBaHue

rpadura y = f(x) 8 rpadux pyrxnuu y = f(2x — 3)?

451°, IIpeobpaayiite rpaduk dyEkouu ¥ = f(x) (pre. 119) B
rpauk YpaBHeHUd:
Dy = f(x + 1);

‘_ A gy e+ 1))
/1’&}1 i 3 y=|f(x)-1;
SRER Y p§mR 4y =lflx) + 1j;
AN 9%y =l - 1k
Puc. 119 6)® Iyl = =) - 11.
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452°. 1) 3agaitTe aHAIHTHYECKHA DYHKIHIO, rPadHK KOTOPO
nony4yaerca u3 rpaguka GYRRIHMA y = X° B DE3YIBTATE HOCIEI0-
BATENBHOTO BHINOMHEHUA Npeodpasopaniii, YKA3aAHHEIX B TabanAme
nox Homepamu: a) 1, 3, 8; 6) 5, 6, 2, 8; B)Ol, 6,4,9, rneb=-~138
opeobpasonanun 1, ¢ = 2 B npecOpazoparuu 2.

2) BrimonHATE 3CKA3 rpaduka, KOTOPHIN AOMKEH IOMYUUTECS
B Pe3ynLTATe 9THX NpeobpazoBaHMiA.

3) 3asaiiTe caMy IOCIEHOBATENIBHOCTE KAKAX-HEOyAb mpeobpa-
30BAHMIA W3 MepPBLIX AEBATH, YKA3AHHBIX B Tabrane. BrmossuTe
AJIA CBOEH mocnenoBaTeAEHOCTHA Npeofpas3oBanuil 3azanmsa 1 u 2,

453°. Bapaiite aHANNTHYECKH KARYIO-EMOYAL QYHKINIO, rpa-
d¥K KOTOpOl CHMMETPHUYEH OTHOCHTENBHO: 1) mpsamol x = 2;
2) roukn A(-2; 3).

454°, Yem ornmuaercs or rpadpura dyERnAn ¥ = {x} rpadux
KYCOYHO-3aJaHEHON DYHKI MK
_ {x}, ecam x — He uen0e qucCNO,
14 1, eciun x — nexoe 9HCAO?

® Kaxme ua yKasasHEIX B Tabauie npeofpazoBanyit H B KAKOM
nop&AKe clefyeT NPUMEHHTh, 4TOOE! DONYYATH 9TOT I'padux H3
rpajuka QyEKIUH y = {x}? _

455, Ucnonbaya upeio npeobpaszopaBud rpadpuka, nafizure Ha-
HMeHbIIH# TepHoy CAeaVIomNX GyEKDRA:

1) y = cos 3x; 3)y=tg(dx+1);

2) y =sin g; Oy =1{0,5x - 4}.
456°. Yro npor3okifieT ¢ rpaduKoM ypaBHeHHA ¢ ABYMA Iepe-
MEEHLIMHE, €CJIY B YPABHECHUH 3AMEHUTE:
1) x Ha —x; 3)xnax+3; 5) x Ha 2x;
2) y va -y; 4)ynay—3; 6) y 5a 0,57
TIpounmocTpapyidTe aTH Ipeo6pasoBaHUA Ha IpHMepe ypas-

HEeHHAA OKPYXHOCTH 2+ y2 =4,

457. 1) Iocrpotite rpadux ypassuerns: |x| + |y| =

Z)O OTMeThETe MHOJKECTBO TOYEK, Roop.unna'ru KQTOPEIX YHOB-

JeTBOPAIOT HEPABEHCTBY
x| + ly] < 2.
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458°. Pemure rpaduyecKld ypapHEHHA:
1)4 + 2|~ x2 = |x + 1J; 2)®lx+ 3|+ |x-1|=

459°, Haiinure Bce BHAYEHUH g, NPH KOTOPDHX YpaBHEHHE
|4 + 2ix| - x% = a nmeer:

1) 2 xopusa; 2) 4 xopus; 3) 5 Kopreii; 4) 6 xopHeii. [Ipn KaKKUX
3HAYeHMAX @ yPABRHEHHe He UMeeT KopHei?

Konmponvrvie aonpocet u 3a0anus

1. Ilepegncaure 3HaKOMEIE BAM CBOMCTBA QYHKOMHA ¥ IPOMIIAIO-
CTpUPYHTE UX S3CKU3AMU IPaHKOB COOTBETCTBYIOIIRX DYHKIAIK,

2. BepHBI J¥ CAeYIOIIMe YTBEPXKAeHEA 0 QYHKIUAX C OAMHA-
KOBRIMH OGJIACTAMHU OnpesesieHNA: a) CYMMAa ABYX BOSPACTAIOMAX
(yExnuii - Boadpacraiomias dyHKnus; 6) OpoWsBeAeHHe IBYX
yOomBarmux ¢yEknuit — yOGniBalomasa GYHEKOWA; B) Pa3sHOCTh
OBYX 9eTHBIX QYEKIHE — deTHAS QYHKIHUA; r) DPOM3BefAcEHRE
ABYX HeWeTHHX (PYHKOEY - HeueTHAd Pyrkuma. Ecnv Bu cuM:
TaeTe yTeep:KIeHNe BePHBIM, DOcTapaliTech €10 000CHOBATH, ECIH
HEeBePHLIM — NPHBeZUTE KOHTPUPHMeEp.

3. ITocrpoiiTe rpadux GyHKOHH Yy = |2 cos (0.5:: + E)l ¢ mo-
MOMmBI0 npeofpasoBanuit. VKakmre HamMembmiudt xepuon, Ha-
n6oabiiee H HAMMEHBIIEE 3HAYCEUA, IPOMEKYTKN MOHOTOHHOCTH
NaHHOM (PYHKIMA.

28. YpaBHeHHS M HEpaBeHCTBA

VYpaBHEHHA ¥ HEPABEHCTEA JIIOAH PELIAIOT C TNyOOKOHE APEBHOC-
TH. BbI NO3HAKOMUINCH ¢ YPABHEHUAMY ¥ HeDABEHCTBAMM eIe B
HAYAJPHOM IOKOJIE M C TeX NOp HAYYMIHUCE PELIATh MHOI'G PasHBIX
HX THNOB. B GOJMBIIAHCTEe CEYYAEB B IIPOLIECCe DEIIeRNA NCXOJEOS
ypaBHeHHe MJIU HePaBeHCTBO 3aMensaerca 6osee IPOCTHIM U TaK Aa-
llee, OKA Ee OyeT MPHBEACHO K NpocTeiilmemMy BUAY.

ITpu sameBe OEOTO YPABHEHHUA MK HEPABEHCTBA APYTHM MO-
T'YT BCTPETHTHCA TPH CAYYAH,

1. MuOXeCcTBa pelneHuit IePBOro ¥ BTOPOr0 YpABHeHRA (Hepa+
BeHCTBA) coBnafgaloT, [IoEATHO, YTO 8TA CHTYanuA camas Oaaro-
OpHATHAA — pemeHHA BTOPOro YPAaRHeHRS (HePaABEHCTRA) MOXKHO
CPA3Y BANICHIBATE B OTBET.

Ypasrenus (Hepasencmea) ¢ 00HUM U MEM Xce MHOxMecm:
60M peULeHUTL HA3bIEAI N PAGHOCURBHLIMU.

206



2. MEOMXeCTBO pellleEHi BTOPOro ypaBHeHH (HepaBeECTBa) co-
JEep!KUT BCe pelieHKs NepBoro. B 9ToM cayvae BTOpoe ypaBHeHMe
{aepaBeHCTBO) HABKLIBAIOT cedcmeuem nepporo. IIpu sToM Te pe-
IeHUs BTOPOro, KOTOpHE He ABASIOTCH PEINCEUAMY TepBOro, Ha-
3BIBAIOT ROCMOPOHHUMU, UX CTAPAIOTCA BHIABUTH H OTOPOCUTS,

HeTpyaHO 38MeTHTh, UTO €CJH CJEACTBHE He COACDIKHUT HUKA-
KHUX ApYTHX Penienuit, KPOMe peleHui nepeoro, To OHO €My PABHO-
cuabHO. MoXRO cxasaTh, 4T0 daa ypasrenus (Hepasencmaa) pas-
HOCUNBHBL, €CAL KANCI0e U3 HUX ABAREMCA CAedcmauem Jpyz020.

3. MEBoxecTBo pemeHHil BTOPOre ypasHeHus (HepaBeHCTRA)
CONEepIKUT He BCe pelIeHHUA NePBOro, T. €. TePAIOTCs pelIeHusd. ITa
CHTyanMa caMas HeOpHATHaA. Bo3MOMHO, HOTOMY Yy Hee Jake
HeT CReNAAIbROTO BA3BAHNA,

Bo Bcex Tpex cayyasgx MHOXMKECTEO PeIEHHI NepBoro ypapHe-
HUA (HepaBeHCTBA) CPABHUBACTCH ¢ MHOMECTBOM peIleHn BTOPO-
ro. OxEaKo 06BIYHO, KOIAA Ml BHIIONHAEM OpeobpazoBanbe, pe-
meHKi v Hac exme HeT. ¥ cpaBHUBaeM MbLl MHOMECTBA PelLIeHHI,
ABANH3MPYSH CAMH NpeoGpA30BAHUA, KOTOPLIe IpuMeHsaeM, Heko-
TOphie NpeoOpasoBanusg He MOryT H3MEHHTH MHOMKECTBA pelie-
HU#, -~ TaKkHe OpeoGpasoBapyd HA3BIBAIOT PASHOCUALHBIMU.
IIpumeEeHMe APYrHX MOXKeT OPUBECTH K NOCTOPOHHHAM peHIeHH-
AM MK K ODOTepe penIeHnl, — TR 1peofpasoBaHMa HASBIBAIOT He-

pasrocunvrbimu, Tax, Hanpumep, K PABHOCHALERIM mpeoGpaso-

BAHMAM OTHOCHUTCH 3aMEHA sin2 X TOXNECTECHHO DABHBIM €My BhIDA-

sxernem 1 — cos® x. A IpH 3aMeHe 5in x BhipaxenneM 1 — cos?x
SyAyT 1OTEPSHBI DEIIIeEXA (ECJIH OHHM €CTh), IIPW KOTOPRIX sin x < 0,
c/efOBATENBLHO, 3T0 NpeofpasoBaHue HePABHOCHJIBEOR,

BamernM, UTO HEPABHOCHILHOE TpeolpasoBaHyWe MOMKET TpPH-
BECTH H K PABHOCHJIBHOMY YPABHEHHIO HJIH HEPABEHCTBY, HO B 3TOM
Henb3A OBITH YBePeHHKIM, TO €CTE HEPABHOCUNbHOE NPeolpasioaa-
Hue He 2apanmupyem COXPaneHus MHONeCmEa peuiesiit,

B sToM myHKTE ME! NMOBTOPUM 3HAKOMEIe Npeol(pas3oBaHHA H
IpoaHANH3EPYEM, Kak B IIoYeMy caeyeT IoCTynaTs, YTo0ks! 3anu-
caTek B OTBeT BCe PeIleBMSA HCXOLHOrO VPABHEHHA MM HePABEHCT-
BA ¥ He 3a0MCATSH JBIIHAX.

PaccmoTpuM CHAYANRZ [Be OCHOBHHE NPMIMHB EEPABHOCHIb-
HOCTH IIpeolpasoBaBHii.

1. Hamenenue 06IaCTH JONYCTHMLIX 3HAYEHHH IepeMeHHOIH
(043)

HanGonee wacro mameHeHue O[3 cBA3aHO ¢ NpHMeHEEHEM
dopmyn. Herotopste bopMynsl AeHCTBYIOT HA BCeM MHOMECTBE
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HeHCTBHTENLHEIX YHCEJ, H UX IPHMeHEeHHE ABINAETCH PABHOCHIE-
HbIM mpeobpasoBaEmem. TakoBhl, Hampumep, GOPMYNE! COKpa-
2igx
1+4g2x
ee JIeBo# YaCcTH, HMEIoeH CMEICH NpH JIIoGoM 3HAYEHUH X, ee IIpa-

I[eHHOIO YMHOMeHuA. A BoT B hopmye sin 2x = 3aMeRg

BOH 4acThI0 NPABOANT K cyxcenuto OII3 3a cuer Bcex x = g + ntn

(n € Z), npu KOTOPRIX He CYIIECTBYeT TAHreHC. )

Pacuuperue O3 Bieuer, HaupHMep, 3aMeHA CYMME JIo-
rapupmoB logsf(x) + logsg(x) norapmdmoM npowsBegeHuMs
logs (f(x) « g(x)), nockoNbKY NOCIefHEE BHIpAKEHNE, B OTINYHE OF
MepBOro, WMeeT CMEICK M OPM OTPHIATeNSHEIX 3HAYCHUAX f(x)

u g(x).

Pacmmperue O[3 Mo)xeT NPHUEECTH K MOABJIEHHIO OCTOPOH-
HUX pelllenni, a CyXeHue — K norepe pemesu#. Trodur aroro ma-
GexaTs, npu pacmupennu OJI8 creayeT pacCMATPHBATE AONONIHYU-
TeNALHLIE VCJIOBHA, 3aIpPelIafoniHe PeMEeHuAM NONajaTh B PaioH
pacmmperus. Ecam ke O3 cysunoch, — HYKHO JIONONHUTETLHO
NONCKATH PEIIeEHA B paiiOHEe CYXKeEnd. '

Ha cneayrommx amarpammax (puc. 120) cxeMaTHIeCKH DOKa-
3aHBI CAyuaM pacimMpenus m cyxemums O3, O3 cho,qnom
VPABHEHHA HNM HEPABEHCTBA M300paKeHO TEMHO-CEDBIM I[BETOM,
a O3 npeobGpasoBaHHOr0 — CRETJIO-CepuiM. Touxkamu o6ozuade-
HEI DeMIeHnd,

2. Pacunpenne cdepsl JeHCTBAA IPABHI

Hcnons3oBaEMe OpaBRI AeUCTBHI ¢ pABCHCTBAMU 1 nepanenc'rq
BAMH HHOI/IA NpejIonaraeT HanyYme yCJ0BHH, IPH KOTOPBLIX BTH
npapuia npumMeRnMel. Tak, HaTpuMep, BB 3EAETE, 9TO 00€ Lacmu

L}

Pemernna, KOTOphle RAXONATCH Caenyer {onoaEUTENEHO
B patione pacmuperns O3, HCKATH PemeHHA B palione
caeayet oTOpocHATH cyxenus OI3

Puc. 120
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PABEHCMEA MONCHO YMHONCUMS UL PA3derumb HO OMAURHOE
om ryas wucno. OAHAKRO IPY YMEOXEHUM o0eHX uacTell ypange-
HUSA HAR BRIPAXKEHHE C MePeMEeHHON MHOKHTEN: MOXKET HMeTh HYy-
JI¥, KOTOPhle 00beANEAITCH ¢ KOPHAMY MCXOGHOTO YPABEEEUA. A
3HAYHT, HYJIH MHOMKHTENA CJeLVeT NPOBEPHTEH OTAEABHO — OHH
MOryT OKA3aTECH NOCTOPOHHEMHM pemerdamu. Kpome Toro, ymHo-
JKeHHEe IJIN JeNeHHe Ha BRIPAXKEHNe ¢ TepeMeHHOH MOXKer IIpHBec-
TH K cyXeHuio ucxoguoi O3, 0 mocae cTBHAX YETo yiKe YIIOMHU-
HAJIO0Ch.

JIpyruM npumepoM paciiudpeHAA cdepnl geHCTBHA NPaBRJ AB-
IAETCA 8036edenue Hepasencmea 6 Hemuyo cmenens, Uapecr-
HO, UTO 8 YEeMHYI0 CIMEeNnendb MONHO 603600umb Hepasercmaso ¢
HeoOmpuyamenbHbiMu vacmami, BHIOJIEKB Takoe npeobpa-
30BaHNE€ OpH DpeIeHHH HEePABEHCTBa, CAeAyeT LOMOJIEHATENLHO
paccMOTpeTh CAydaH, KOrja 4acTH HepaseHCTBA NPMHUMAIOT OT-
puLaTeIbEBIE 3HAMEHMS M, KpOMe Toro, He 3a0EITh, YTO BO3BeZe-
HHAE B YeTHYIO ¢CTeNeHs Morso pacmapuTs O3,

Ynpasxcenun

460. fBnsercss 1M PaBHOCHJIBHBIM NpeoGpa3oBaEMe, CBA3AH-
HOe C 3aMeHOM BHpAKEeHHA a) BRpaskeHneM 6)7

Ecnu npeofpasoBanye HepaBHOCHIBHO, YKAXKHUTE IPUYHHY He-
PABHOCHABEOCTH, BaMANTIATE JONOJHUTENbHEIE YVCJIOBHA, BRINOJI-
EeHHe KOTOPBIX ¢JIeLyeT NPOBePHATh, YTO0H m3bekaTh IOABJIEENA
MOCTOPOHHUX pelIeHWH, Wa¥ KaK@e CAy4ad cAeAyeT MONOJHH-
TeJIBHO PACCMOTPETh, 9TO0L He NOTEPATD PerIeHu:

I)a)'f;ll:ﬁ)x-l; 5)a)Jx2+ 1+ 2x;6)|x+1);
; — X xz‘l. AN tgx+..f§_
2)a)x-1;6) T—; 6)a)tg(x+3),6)l————_ﬁtgx,

3)a)x+1;6) JxZ+ 1+ 2x; 7)a) J1 - sin2x: 6) cos x;
4)a) JxZ+1+2x;6)x+1; 8)a)l + tg? x; 6) ——;

1

cosx
9) ) f(x) - 8(x); 6) (JF(x) ~ Je(x) \JF(x) + J&(x))
10) a) f(x) — g(x) + &(x); 6) f(x);
11) a) 2 1g f(x); 6) lg f2(x);
12) a) 1g f3(x); 6) 3 Ig f(x);
13) a) In (f(x) - g(x)); 6) In f(x) + In g(x).
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461. fAsnaercas A¥ PABHOCHIALHBIM npeoﬁpasonanne ypasHe-
HUA 8) B ypasHesne 6)7 f

Eciu npeo6paszosaine HEPABHOCHABHO, YKAKHUTE NPUIHHY BE.
PABHOCHIBHOCTH. SANHMNTE XOHONHATENLHBIE YCJIOBUMA, BHIIOJ-
HEeHNE KOTCPhIX CJAeAyeT IPOBEePHTH, YTO0K uaberxars NOABICHAR
NOCTOPOEHMX pelieHuil, Uiy cayIan, KOTOPhIe CAeAYeT AOTOJIHM-
TeJBHO PACCMOTPETE, YTOGB He IOTEePATH PeIIeHNA.

1)a) f3x2+ 2x-1 =2x-1;6)x% - 6x +2=0;
2a)J2x+3+Jx—-2=4;
6)2x+3+x-2+2J2x+3 - Jx -2 =16; ‘
3)a) J2x+3 + Jx -2 =4; .
6)2x+3+x~2+2J(2x + 3)(x - 2) = 16; l
4) a) logy _ . (2% + 9) = log _ . ((x + 8)x — 1)°);
6) x® + 9 = (x + 8)(x - 1)%;
5) a) [sin x| cos x = sin? x; 6) cos x = sin x;
6) a) logeog » 8in x + loggy,, , cos x = 2;

1
log casxSinx

6) 10goos « 8in X +

*

7 1:2:::1 cosx, 2x21—wslxl;

8)a]2sin2x+cos2x+1=0; , 1
6 AEE_ L4 4 g up, |
1+tg2x  1+tglx
3aBepuIvTe pererns ypasuenuy 1), 2), 4)—8).

462. fiBnaerca U PAaBHOCHABHBIM HpeofpasoBanue HepapeH-
cTBa a) B HepapeHcTBo 6)? Eonu npeclpasoBanne HePABHOCHILHO,
3a0¥IIMTEe KONOJHHUTENbHBIE YCAOBHA, KOTOPHIM JOJIKHBEI YAOB-
JIeTBOPATDH PelIeHUA BTOPOro HEPABEHCTBA WIH KAKHE CIYIan cJe-
DyeT AOTIONHUTENBHO PACCMOTPETD, YTO6B! HE IOTEPATE PeINCEUA:

2
1)a)§-’-‘-}-—5l >0; 6) x2-9>0;
x¢-90
2)a)(2x - 3)/8x2-5x+2 > 0; 6)2x-3>0;
3)a)(2x2 - 3x - 5)3x+ 1 <0; 6) 2x% - 3x - 5 < 0;

4) a) (6x — 5)J2x2-Tx-9 2 0; 0)6x—-52=20;
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5)a) (2x2 +9x - 11) Ig2 (x — 5) < 0; 6) 222 + 9x - 11 < 0;

6) a) 5Y**-3x+2 < 5Ix* 65 +5,6) x? — 3x + 2 < x% - Bx + 5;

T a)lg(x~ 22 <lg(x®-4)-1g(-x - 2);

6)2lg(2-x)<lg(2-x);

8) a) logg;, , cos x > 1; 6) cos x < gin x.

3apepIinuTe penieHUe HEPABEHCTB.

Paccysrnenns, KOTOpue BRI IPOBOJMIIN NIPK PeIICHUH YPABHE-
Hul ¥ HEepaBeHCTB, MOXHO NIPU 0(OPMIEHRY pelleHHA 3aMEeHUThH
COOTBETCTBYIOINEeH MaTeMaTHuecKoi cumMBonukoi. Peunr mzer of
yHnoTpefieHUM SHAKOB PABHOCHJIBHOCTH «&>», CJHEAOBAHUA ¢=>»,
CHCTEeMBI «{» ¥ COBOKYIIHOCTH «[»,

3HAX PABHOCHILHOCTH «<>» CTABHTCA MEXAY YDaBHEHHAMY
AJIM HEPABEHCTBAMMA B CJIy4ae NPOBeAEHAA PABHOCUIBHOTO Npeos-
pa3sOBaHMA, A 3HAK CICAOBAHUA «=>% — NPH HEPABHOCHIEHOM
npeobpasoBaHMM, KOTOPOE MOMKET NOoBJedhb 3a cofolf mossneHue
HOCTOPOHHMX PenIeHuii.

3Hax cucreMnl ¢{» Tpebyer OAZHOBPEMEHHOTO BHLIIIOJHEHHA
YKa3aHHEIX C €r0 HOMOLILI0 YCJIOBWM, 8 3HAK COBOKYIHOCTH «<[»
OKA3LIBAET, YTO JOJKEO BHINOMHATBLCA XOTA OBl OJHO H3 YCIO-
puii. Tax, EADpUMED, YCAOBME DABEHCTBA HPOM3BEAEHMA HYJIO
MOMHO 380HCATH CHMBOJHYECKU:

[ ﬂx) =0,
f(x)+ g(x) =0 & { 8(x) =0,
x € ON13.
3amerdM, 4UTO, eC/IH B PE3YJILTATEe HEePABHOCHILHOIO npeofpaso-
BAHHUA ODOIYIATCA PABHOCHJILHOE YPABHEHNHE MJINA HePaBeHCTBO, B 38-
THHCH PelieHEAH BCe PABHO He CJAEAYET CTABUTE 3HAK «<>»,

Opuwmep 1. Pemars ypasEesue 43x -5 = x ~ 1.

Pemenne 83x-5=x-1=28x-5=x2-2x+1=
x =2,
x=3.

INNposepxa. IIpu x =2 umeem: x ~ 1 =2 ~ 1 Goasine synq,
CAeNOBATENBHO, YUCHO 2 -— KopeHb AAHHOTO ypaBHeRuWA. [Ipm
x =3 umeem: x — 1 = 3 ~ 1 Goasure HyAf, CIEZOBATENLHO, UHCIO
3 -— KOPeHE JaAHOIC YpaBHesERA,

OrBerT. 2;3.

=>x2—~5x+6=0=>[
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HNpumMeuarnue. Kak okazamoch, NepBoe H BTOPOE YDABHEHHH B
menouxe mpeoSpasoBaHMi paBHOCHABLHE. OHAKO B MOMEHT IEpexoja
970 elge He OGLLIO H3BECTHO, M, CIeJ0OBATeNbHO, omubKoii Gen0 OB NoCTA-
BUTh MEXKAY HEMHE 3HEK +«<», Ecau ke HAM 3ax04eTcd, 4ToGH Bee Opeot-
pasoBaEHA (UM PABROCHALEBIMA, PeureEne HaJo Gyaer odopMurTs, Ha-
NpHMep, TAK:

3x~5= x—2x+1
43x—5=x—1=’{x 1>0

22 -5x+6=0, {[x=2, [x=2.
—

=3 x=3!¢} o
{x?l 3 1 x=3.

OdopMuM ¢ DOMOMBIO CHMBOJIOB PEIIEENE YPABHEEHH, ¢ KOTO-
PhIM BRI BCTpeTianch B Ne 461.
IIpumep 2. Peumnuts ypasHeHHE
2s8in2x+cos2x+1=0, :
Pemenue. BupasaM CHEYC H KOCHHEYC 9Ye€pes TARTEHC ION0-
BHHHOTO APIyMEeHTA — NPHEM, KOTODhIE HAJKIBAOT YHUBEPCANL-

Hotlt nodemanosxoit:
2sin2x+cos2x+1=0&

T _Atgx | 1-tglx -0
1+tg2x l+tg:: ’ =
« n
{ x=§+nn(nEZ),
2sin(r+ 2nn)+cos(n+2nn)+1=0
4tgx+2=0, x=—arctgl+nu,
=3 X o
{x g TRHBEE), =2 +nrn,(ne 2).
0-1+1=0 2
Orser. g+1m,-arctg1+1tn(neZ).

463°, OdopMure ¢ NOMOUILI0 CHMBOJIOB permeEue ypaBHeHEH
¥ HepaBeHCTB u3 Ne 461 u Ne 462.

464. O6BacCERTE, IICUEMY He HY;KHO AeJAaTh NMPOBEPKY KOopHeH

B CAeAYIOmeM pelieHHN UPPALHOHANLHOTO YPABHEHHA: A/3x ~ 5 =
=x-1,3/3x-5=3x-3,3x~5-3/3x~5 +2=0, J/3x -5 =

=1umm J8x—-5=2,8x-5=1umdx-5=4,x=2mmx=3.
OrBerT. 2;3.
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465°. OGocHyiiTe cliegyiOMAe PABROCHIBHOCTH:
1) JFE) = g(x) o { f(x) = 8%(x),

2(x) 2 0;
{ gx) <0,
Ji(®) flx) 2 0,
I > e e [ f(x) > g(x);
f(x) >0,
3) Jf(x) <g{x)<=¢{ g(x)> 0,
f(x) < 8%(x);
{ 3<x<4,
4) log, g f(x) > log, -3 8(x) & g: J;(’x) < g(x),
{ﬂﬂ>aﬂ>m

) _ lg f(x) + 1g 8(x) = 5,
5) g (f(x) - g(x) =5 & [ lg (—f(x)) + 1g (—g(x)) = 5;

6) loggx) f(x) > 0 = { ﬁxi) o ;)_(sfx) -1)>0,

(oo (4275
7) { g0)=0, & T
M) =0 || h(x) = 0.
466°. OfocHyiliTe pPABHOCHIBHOCTD
(f(x) - ) (g(x) - 1) > 0,
logg(x) f(x) >0 f(x) > O',
8(x)>0
P MCIOAL3YHTE ee B perieEdn HepapeHeTe 3 u 5 w3 No 179,

467°. SanEmBETe, YeMy PpABHOCHJIBHC  HEPABEHCTBO
1) loggx) f(x) < 0 u pemmTe C MOMOIBIO 3TOY PABHOCHILHOCTH

HepaBeHcTBa 4 u 6 m3 Ne 179; 2) Jf(x) > g(x) m pemure
¢ DOMOIIBIO aroﬁ PABHOCWIBHOCTH HepaseHeTBo 7 |3 Ne 108.

Konmponvnsie gonpocot u 3adanun

1. IlpupenuTe ABA NPUMEPa PABHOCUALHBIX H JIBA IPHAMepA He-
PaBHOCEILHBIX NMpeofpaloBaHuil YpaBEeHAI M HEPABEHCTE.

2. IIpoananusnpyiire dhopmynsl Ha c. 284 yuebHMKaA ¢ HO3H-
Nyl PABHOCHJIBLHOCTH-HEPABHOCHIHFHOCTE HX IPHMEHEeHHS B Ipe-
0BpasoBAHHAX YPABEEEVH H HePABEHCTB.



AOMALWHUE
KOHTPOJ1bHbIE PABOThI

Konrpoasraa paGora Ne 1 (k m. 1—4)
(90 muH) '

I ypoeenwv

1. fABnsaercs au y dyERIuEH X, ecau:

a) y — YHCIO YUYeHMKOB BAIIEro KJIACCA, MOCEeTHBIIMX YPOK
MaTEeMATHKH, 4 X — 4YHNCJIO YYSeHMKOB Balero Kjaacca, OOATOTO-
BHBIIHMXCH XK 3TOMY YPOKY;

6) y — 4uCI0 YYSHMKOB BAIIETO KAACCA, TIOCETHBIINX IIKOIY,
8 X — COOTBETCTBYIOINEEe TUCIO0 CERTAODS;

B} X — HATYpaJlbHOE IHUCIO, & ¥ — YHCJI0, KBAXPAT KOTOPOro
DAaBeE X;

r) X — HATYPAJBHOE YUCJIO0, 8 J — KBafpaT aucjaa x?

flBngeTcA I B 9TEX OpEMepax x GyHKEueH y?

2. dyaxnus y = f(x) sagana ceoum rpaduxom (puc. 121). Haix-
AHUTe 110 rpaduKy: :

a) o6sacTh onpeAeseHna PyHK-
nuu; '

6) obsacTs 3BaYeHNE QYHKIME;

B) IIPOMEKYTKM BOSPACTAHHUSA K
yOBIBAHUA;

r) 3HaueHHe X, NPH KOTOPOM
3HaYeHue (PYHKIHH PaBHO 3;

N2 X= -2 =%

€) Hya¥ QPYHKIHMN;

) HamboNbInee B RAXMeHbIIee
BHAYEeHHEe QYEKIINH.

: % CUME. R 3apaer Ju 3TOT rpaduK x KAk
Puc. 121 PyEKRIUI0?

i
o
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3. ITocrpoiire rpadmk HenpephirHoHk GyHROUH i = f(x), ecnm:

D(f) = (+4; 8], ee ranbonpinee 3EadYeHye PaBHEO 3, 4 HAUMEHb-
wee ~2, byuxkoes yosisaeT Ha npoMemxyTre (—4; 1], a Boapacraer
Ha npomeskyrxe [1; 3].

4. HaitguTte ofnacTe onpefeneEus (GVARIAH:

xs—x
= ..—.....; = - + + =
a)y - 6)y N1-x + Jx+3

5, Paapnisna N4 KYCOUEO-3afaHEas PYHKOAA
_{ x2, ‘nprx<1,
¥=12-x,nmpux>1?
ITocTpoiiTe ee rpaguk.
6. C moMoIOpi0 KAKUX nOpeobpazopasuiét B3 rpaduxa QVHK-
oeH y = i MOXXHO HONYYHTH TPadHK OpoOHO-THHeHHON GyERIUE

= 3x-1
y x+1

? Iocrpoiire ee TpaduK.

II yposeno
7. OnpenenuTe ¢ DIOMOIILIC rpadMKa, CKOJRKO KOpHeN MMeeT
ypaBrenge: 41 ~x—x2—x+1=0,

8. Pemuvre ypaBEenme: Jx + 6 + .Jx -5=11.
III ypoeenw

9. Halignre Hanbonbinee sHaYeHAe QYHKIEN
1

J2x24+6x+9

10. TocTpoiire rpaduk GyEknun y = x° — 2x| + 4.

Koutpoaraas pabora Ne 2 (k n. 5—8)
(60 munm)

I ypoeens

1. foxkaxuTe HEYETHOCTE QYEKOEHR

y=iJxz-9 - -(x% - x).

2. ITocrpoiiTe B OfHON cUCcTeMe KOOPARHAT rpadmmx QYBRUUHA
¥ =38 — 2x u HyHEKRONHA, eH oGpaTEoil.
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3. Peiliure ypasaesne:
a) 3/x8+5 = 2; 6) 222+ 4x -5 =x— 2,
/11 + 9x - 2x2

11+ 9x - 2x2 > 0.

4. PemuTe HEpABEHCTRO 2
r—

5. CpasHMTe SHAUEHME BHIPAKEHNH 8/6 u 4/4.
6. CoxpaTnTe gpobm:

i a-3fa : b-4x0.5

0,5,0,5 0,76 "
3/02+% ChVegbio 4 2

IT ypoeenv

7. BagaiiTe hyHKuo ¥ = g(x) o6parHy0 QyHKIUM Yy = 3 — 2x
AHAJIATHYICCKH., ;

8. Pemmre ypasHeHHe Jx + 6 — Jx —2 = 2,
9. Pemmute HepaBeHCTBO J3x_ +72x+1,

III ypoeenws
10. YopocTure BLIpaKesue
1 11 1
( }i_ . .x4g¢_yz
xy % LI
x+x yz

Kontpoasnaa padora Ne 3 (k m. 9—11)
(90 mun)

I ypoeenws

1. OmpegennTe @, €C/IM U3BECTHO, YTO rpaduK GyEKnua y = a*
POXORUT Yeped Toaxy M(—0,25; 2).
2. PemiuTe ypaBHEHHE:

a) logg x ~ logg 5 (x — 2) = 3; 6)11*72-22.11% =9,
3. Peniure HepaBeHCTRO!
a) 22-0:25 5 0;  6)logy g (x+ 3)>-2.

3+x ’

216



II ypoeensv
4. PemvTe ypaBHeHHe:
a) 2%+ -2 —9=0; 6) x'°%s* = 81.
5. PeinuTe HepaBeHCTRO:

a)log, _ 5 (5~ x) > 0; 5)(%)4535(

1 )szT 3r+d
3 5

IIT ypoeenwv

6. Pemure HepaBeHCTBO logy (2 + x) > 1 — x.

7. 1) Ha cxonpK0 OPOLEHTOR BO3pacTeT BKJAA B 0aHKe 3a AB&
roza, ecny GaHK eMeMecHUHO HaYucader 3% ?

2) B Halinure CyMMY, KOTOPas OKAXKETCH HA BKJIAJe Yepes ABa
TOAA, eCIM HAYANBLERIYM BKIax cocrasua 10 000 p.

Konrpoasnasa paﬁdra Ne 4 (x m. 12—20)
(50 Mmun)

I ypoeensv

1. [TepeseguTte 1,256 U3 pagraHEHON Mephl B TPARYCEYIO.
2. Ilepepegure —150° u3 rpagycHOi Meph!l B PAZARAHEYIO.

3. ITocTpoiiTe yroj, KOCHHYC KOTOpPOro pABeH g BrinoneEpTe

M3MEPeHNsA ¢ NOMOIIBI0 TPAHCHOPTUDA M BAIMIIHTE oﬁnmit BHA
YIJIOB, MMEIIMX JaHHEIH KOCHHYC.

4. IlprBeguTte K QyHKIUaM yraos ot 0° go 45°:

a) sin (—-252°); 6) cos 1130°.

5. Acnonsaya rpadmk GyHKUMH Y = sin X, YKaXXuTe OpoMe-
MKYTKH, HA KOTODHIX (pyHKIUsA: a) Bo3pacTaer; 6) npuuuMaer 1o-
JIOXKATEJIbHbIC SHAYCHUA.

6. HaliguTe KOpEM YpaBHeHHA 2 sin (x — 1) = -2, OpHEAJLIE-
skainue npoMeskyTy [0; 271].

II ypoeenso
7. Ana xaxux yraos or 0 go 27 BHIOJHAETCA HEPABEHCTBO
sin ¢ > tg ¢?
8. Haiizure yroJ, KOTOphIi ofpasyeT ¢ OChI0 ODAKEAT OpAMAA,
mepeceKaloniasi OCH KOOPAWHAT B TouKax A(-2; 0) m B(0; J12).
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111 ypoeerv

9. Pemure ypasrenze 4 cos® x — cos x — 5 = 0.
10. Yemy paser arcsin (sin 5)?

Kontpoasrasa paGora Nt § (x n. 21—26)
(60 mun)

I ypoeenwv

1.Hax‘«'mHTesin(a+B),ecnuaina=—i-5§,sinﬁ=%,n<a< 3?"

h
s <.
w5 < B<m
sin70° + sin20°

co810°cos15° - 5in10°sin15°

sino & 1+ cosa _ -2 )
1+ cosa sing sino

2

2. Beraucnure

3. HoxaKuTe TOMKAECTBO ‘

4, Haitpure Bce KOPHM ypaBHeHus 2 cos” x —sinx -~ 1 = 0@,

OpuHaAIexammue oTpesry [0; 27r].

II ypoeenwv

‘5. Haitaure ' abecuucest ob6mux Todexk rpadmxos GyExuuik
Y=COBXHYy=Cos 2x.

6. MOXKHO ¥ YTBED)KIATh, 9TO echu ¢° -— OCTpHIM yroa, 1o
gin (o° + 1°) > sin o°?

7. Beruucaure: logg 1 ctg 5° + logg 1 ctg 15° + logy,; ctg 25° +
T 1'020,1 ctg 75° + logo'l ctg 85°.

IIl yposernw

S.ﬂnmm,mmmemynpmmy=2x—lny=éx-l—ﬂ

paneH 45°.
9. Peurure ypaBsenue;

sin? x + sin? 2x + sin? 8x + sin® 4x = 2.

10. IIpu xaKux sHAYEHRAX g Hauboabmee 3HAYEHNE DYHKIUY
Yy = a sin x + ¢cos x paBHO 5?
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Hrorosas KOHTpoJabHaAA pafora

(90 mun)
I ypoeens . .
1. Hafigure sHaueHHe BHIPAIKEEHA 81Z - 343 -3%
% 1
2. VopocTuTe BRIpaskeHne 1 =298 4%
-4

3. YopocruTe BrlpaKenue 2""27 + logs 75 — logs 3.

4. Pemwure sepasesctso (0,25) 3 < 1_16'

5. YRaxATe DPOMEKYTKR BOBDACTAa-
HuA ¥ yOoipaEwsa GyHEKUHE y = f(x), sa-
AaHBOM rpaduroM (puc. 122).

6. YopocTHTe BhipaXesue

sin2a = giti ( ]

“sina - i TN
7. Pemure ypasaerve logs (x + 1) = 4, _31 N e
8. Hajigure ofnacrs omnpeneneHud Puc. 12
PYHEITHH
- [=2
y x+1

9. Pemmnte ypassenne 2 cos® x — 3 sin x = 0.

II ypoeens

10. PeminTe ypasaeuue /2x + 7+ x = 2.

gin?27° - 3in?63°
sin18° + cos18°

12. Petnture ypapHeEHe 3+ 9* ~ 56+ 24 =0

13. Pemnre ypasrenue 2 sin? x = |sin a].

11. Hatizure sEadenue BRIDAYKEeHUH

III ypoeenw
14, HaliguTe BCE 3HAYEHUHA @, HPU KOTOPEIX YPaBHEHHe
logs (4* ~ @) = x UMeeT eAMHECTBEHHEI! KODEHS.
15. Hajizure HauMeHbIee U HAKDOAbIIee BHAUSHU A, KOTOPEIE
Ha orpeske [1; 4] upuEuMaeT pyHKIUA
1

L e e
N2x2 -8z +11



OTtBeTbl

rMABA

|

@YHKUMKU U rpaduku

2. a—r) Her.

3. y saBnserca dyHKOHeH x, TAK KAK KAYKIOMY YMCAY X COOT-
BETCTBYET 6AMHCTBeHEAS [E(ppa B pA3PALe AeCATHIX (OCKOABKY B
MATEMATUKE He PacCCMATPHBAIOT 3anuch Tuna 0,9999...); x ve as-
aserca QyHEKIMed ¥, TAK KAK OZHY H TY e DUdPY B paspAzne ne-
CATHIX MOTYT UMETH PAZHEIE YHCJA.

4. y e saBasieTca QyExOHMeil x, TAK K&K OAHA U TA e CyMMa
uudp MOxKeT OBITH YV PA3HBIX NBYSHAYHEIX MHCEJ, HAIPEMED, CYM-
Ma 7 y gucen 25 1 34; x asngerca GyHKIHEH i, TAK KAK KAKIOMY
JABY3HAUHOMY YHCJAY COOTBETCTBYET eAMHCTBeEHAS CyMMa Iudp.

5. a) y = 300 — 50x. 6) EcrecTBenHas o6nacTh onpeaeseHus
aToM QYHKOUM — MEOMKECTBO AeiCTBHTENBLHEBIX HMCEJ, & Pealb-
Haf -— HATypaJbHEIe uncaa or 1 o 6 BRAIUNTENRHO.

6.1)a)9;6)0,5; 2) a) -7; 6) 0,25; 3) a) 22; 6) O u —3; 4) a) 26;
6) 1 u -8,

7. a) D(fy = {10; 11; ...; 98; 99}; 6) f(17) = 8, f(35) = 8,
f(59) = 14; B) f(x) = 3 opu x = 30, x = 21 w x = 12;
r) max f(x) = f{(99) = 18, min f(x) = f(10) = 1; n)* 9 u 10.

8. Orsernl mpuGmumsxkernslie. Puc. 3: a) D(f) = [-3,5; 4,5];
6) f(-2) = 2,8; B) /(-2,2) = 3; 1) f(~0,25) = f(1,7) = 0; ) max f(x) = 4,
min f(x) = —3; puc. 4: a}) D(f) = [-2,4; 6,5); 6) f(-2) = 3,2;
B) f(-1,9) = f(1,5) = f(3,5) = 3; r) f(-1) = f(0,8) = f(5,8) = 0;
x) max f(x) = 6, min f(x) = —1,5; puc. 5: a) D(f) = [-3; 5,5);
6)f(-2) = 0; B) (0,2) = f(2,5) = 3; ) A-2) = f(3,9) = O
X)) max f(x) = 4,5, min f(x) = —-1; pmc. 6: a) D(f) = [-3; 6}
6) f(-2) = 2,5; B) (-1,7) = f(-0,2) = f(4,6) = 3; r) f(-2,8) = f(1) =
=f(3,8) = 0; a) max f(x) = 5, min f(x) = ~2,5; puc. T:
a) D(f) = [-4,5; 5]; 6) f(-2) = 1.4; 8) f(0) = f(2,6) = 3;
r) f(-3,5) = f(3,3) = 0; p) max f(x) = 4,5, min f(x) = -2,5;
puc. 8: a) D(f) = [-3; 6]; 6) A(-2) = —1; B) f(3,5) = 3; 1) f(1,3) = 0;
o) max f(x) = 4,5, min f(x) = -3,
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9.1)-0,7n 2,6; 2) 2,7.

10. 1) JTwboe yncio, kpome 2 u —2; 2) sroboe Tueno, Kpome 1 it 2;
3) moboe uucno, kpome 1, -1, 2 u —2; 4) ;0boe uneno, xpome 3 1 —3;
5)x<0;6)x>0.

11. 1) a) x 2 2; 6) x 2 2; B) x > 2; 1) (—°0; —2] U [2; +o0);
) [2; 11) U (11; +0); 2) a) x > —8; 6)x>-—3 B)x>—3 r) [-5; 3];
1) [-3; 1) U(L; +o0).

12. V = 4x(5 - x)%, D(V) = (0; 5).

13.P=8- ?31‘ D(P) = (0; 3); E(P) = (6; 8).

14. 1) a) [-1; 0F; 6) [0; 0,5]; B) [1; 2]; r) [-1; 1]; &) (~°°; 0,5];
e) [0; +00); x) x > 0; 2) a) [0; 1]; 6) [-0,5; 0}; B) [0; 1]; r) O;
m) (—c0; 0}; e) [-0,5; +00); x) x > 0; 3) a) [-2; 1]; 6) [-0,5; 1];
B) [0; 3]; 1) [-V2; /2T m) (-%0; 1]; e) [-0,5; +00); x) x # 0;
4) a) [-2; —-11; 6) {0,5; 1]; 8) [2; 3); 1) [-/2; ~1] U [1; J/21; @) [0.5; 1];
e) byHKnma He onpezenena; x) x < 0. _

15.a) NCc@;0)NCR;BINNZ=N;r)R.NZ~=N.

17. D kE=03,a)l=76)1=8nrl=44; 1)1 = 7,5

2)k=0,75,8) [ =-5;6)I=6; 3 k= -3, a) [ =T; 6) [ = 1.

19.2)k>0,1>0;6)k<0,l>0;8)k>0,1<0;1Ek<0,i<0,

20.1)da, opu kb =0,1>0; 2) pa, opu k < 0, { = 0; 3) za, upu
kE=0,1<0; 4) ga, npr & > 0, I = (; 5) HeTr, rpadux PyHKIEH
y = kx + [ He MoxKkeT GBITH NapasLIesIeH OCH OPAUHAT, IIOCKOABKY ITPH
9TOM OJHOMY 3HATEHHIO X COOTBETCTBYeT Oouree OAHOTO BHAYEHHA V;
6) mer. .

21. 1) y=~1,52+0,5; 2) y = gx + g; 3)y = 18,5.

22. 1) a) (0; 9) u (~12; 0); 6) npuEazneXAT A, He OpAEAZIe-
saT B m C., Ha rpaduKe ecTs TOMKA C DABHBIME KOODAUHATANMM;
2) a) (0; —8) u (—20; 0); 6) mpuragIexkuT B, He mpuranexaT A u C.
Ha rpaduxe ecTh TOYXKA ¢ NIPOTHBONONOKHER MY KOODAUEATAMH.

23. 1) I = -21. IIpoxoauT; 2) I = 16. He npoXoxHuT.

24,

4 7.5 50

1,5 0,8 0,12
0,5 0,25 | 0,125
17,5 35 70
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25.1)z= g , 2 ¥ x o6paTHO IPONOPOMUORANBHEL, 2) 2 = g, ZUx
ofpaTEC IPONOPIMOHANBHEL. :

26.1)k=4; 2) k=-18.

27.1) Ia; 2) za.

28, Mipunapne:xkar rouku: 1) Au M; 2) A, B, Cu P,

31. 1) lTse, oxHy KIM HE OZHOM; 2) oxny.

33. O6nacTaMHE oOnpefeneHud.

34. Omubxu B a), r) B e).

35.1)y=0,5x;2) y=-0,5x-1,5: 3) y = 1,5.

36.y = 4x2

37. 1) (x -2 +(y+3°=9;2)(x- 22+ (y + 3% =4.

38. 1) (x —4)° + (y—4)2 =25; 2)(x - a)2+(y a)zﬂ 25, r.nea-—
niwboe yucao; 3) (x — a)2 +(y+ a)z 25, roe a — n06oe YHCHO.

39. 1) (~00; ~ ) m(~g; +o0 s 2) (-0 ~8), (-3; 3) m (3; +o0);

3)(-—oo-—2)n(—2-+oo);4)(—oo-1),( 4) (3,+oo)
40.1)0; 3u 5; 2) ~T; ~2 u 0.

41. 3) Paspms npu x = 1; 5) pasphIB OpH x = 2; §) paspuis npn
x=-2rnpux=1.

42. 5) Haﬂpauep, y= (x—2)(x—5)

(x—-2Xx-5)(x-9)
44.1)(-8;0)U(1; +0);2) x < -8,0< 2 < 7; 3) y<-3,0<y <2,

y>7;4)—g€y€~1,g(y<3;5)x<-—7,-2.5<x<1,x>1;
6)-1<x<0,x=2.

3" .
_8 _2 a1 5, o
45.1)t < 3 §<t< 2)z< 3, ﬁ<z<3,8)x< 1,

—%<x<1 4) x < -2, —19<x<3

46.1) x < ~-2; 2)x-——2 x 22,

47. Puc. 3: byrxnusg BospacTaer Ha npoMexxyTxe [1; 3], yOriBa-
eT HAa npomexyrkax [-3,5; 1] u {3; 4,5]; puc. 4: bysExkuna Boapac-
Taer Ha npomexyTke [0; 2], yOniBaeT Ha npoMesxyTrax [-2,5; 0] »
[2; 6,5]; pme. 5: dyukuua Boapacraer Ha npomexyTke [—2; 1,5],
yOuIBaeT Ha npomexkyTrax [~3; ~2] u [1,5; 5,5]; pre. 6: dyrxousa
BO3pacTaeT Ha npoMexyTiax [-3; -1] 1 [2,5; 6], yOmBaer Ba npo-
mesxxyTre [-1; 2,5); prc. 7: DYHKUMSS BO3pACTAET HA NIPOMEKYTKe
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[—4,5; 1,5], yOrisaeT Ha npoMexyTke [1,5; 5]; puc. 8: pyrxuus

BO3pacraeT Ha mpoMekyTkax [—3; —2] u [0; 6], yOriBaer na npoue
wyrke [—-2; 0].

49. Bospacraoinumy ABIAOTCA q:ynmmn 1), 4), 5); y6rrsaio-
maa — 2.

54.1)4; 2)10.

55.1) T; 2) 25.

58.1)a)§<k<z»6)§<k<§;n)g<k<2.§<k<§,

2a)<k<;6) 24&&—3,3) k<§,—2<k€-—g.

59. 1) (0; 6); 2) (0; —2); 3) (2; —3); 4) (—3; 14); 5) (2; 11);
6) (-2; 11); 7) (2,5; -12,5); 8) (~7; —24,5).

62.1)xo>0my(0)>0;2) xg<0m y(0)>0; 3) x> 0u D =0;
x>0 y(0)=0; y(0)<0;4) 2 <0uD=0; x4 <O0uy)=
y(0) < 0; 5) -1 < x5 < 2, y(-1) >0, y(2) > 0, D > 0.

63. 1) a) & > 4,5; 6) 2 = 4,5; B) Taknx 3HaYeHUN k HerT;
2) a) k < -0,8; 6) k = -0,8; B) Takux 3nauesui k Her.

64,.a>0.

65.1)0<a<1;2)a=2,a<1,

66. 1)—4) Ja.
. )12 0.0y 0 ., 6

37.1)J_5§nm,2)mn~/ﬁ._5,3)ﬁa3,4) =

68-S=4x~—-— D(S) = (0; 3), E(S) = (0; 3).

69. Ypanseuna acumoroT: )y =2, x=-1;4)y=-3,x=1.
72.1) y = f(—x + 6); 2) y = —f(x) - 10; 3) y = f(-|x); 4) [yl = —f(x);
5) y = —f(—x — 6) + 10; 6) ly| = —f(~{x]).

rnasgaA

CreneHn n xopHu

75. Cymecrayer Ana rouek A, BuC.

8. D)n=2;2n=33)n=34)n=4nmn=2;5)n=2
wmn=4;60)n=2,n=38,n=6;n=3.

77. 1)1, 10; 2) 1, I1; 3) 1, I1, I11; 4) 1, I1; 5) 1, 114, IV; 6) 1, IL.
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78. 1) la, nanpumep: a =0, b = -1 n n = 2; 2) Her.

79. 1) a) 1, I1; 6) I, II, (IID), IV; 8) L, II; r) I, II, III, (XV);
a) 1, (D), 11, IV; e) ILI, IV; ) (T), 11, III, IV; ) I1L, IV, (B ckobkax
YKa3aHbl UeTBEPTH, Yepes KOTOphIe rpadmk MOMeT NPOMTH JHOb
IIPK HEKOTOPBIX 3Ha4Yendax k, a u b.) 2) a) I, I1, III uau I, III, IV;
6) I, 111, IV; 8) I, II, IIT; r) I, II, XII somm I, IO, IV; n) I, 11, IV;
e) 1, II, IV anu I, III, IV; ) II, IT1, IV mnw I, 11, IV; 3) II, 100, IV,

80. Yersrim: 1), 2); HegerHbIM: 3), 4); Henb3A oOpeAeaHTs: 5), 6).

81, 1) m < n; 2) m > n; 3) m > n; 4) m < n; 5) HeJIL3ST ONPEAETNTD,

82. 1) Crmmerpue#t OTHOCHTENILHO OCH abcuuce; 2) cokaTHeM B
5 pas k ocu abcuuce. Bee Tpy @YHKINH HMEIOT OAMHAKOBYIO YeT-
HOCTD. '

85. 1) Hegerrsasn; 2) wernan; 3) HeueTHas; 4) HE UYeTHas, HA
Hedersasn, TouKy paspeIBa HMeIoT GyHKIMH 3) 1 4).

= (428 - a = _lxl ~2x8

86.1)y=(4x% - 1)+ (5x); 2) y (xa_ 1) + (xa_ 1].

87. a) Her; 6) HeueTHBIMU SBIAIOTCA NIPOASBEACHUE K YACTHOE
geTHOU M HeueTHOM dyBRIAIL.

88. 1) y = —(jx| — 2)* + 5, npu x # 0. OYEKOMA BOIPRCTAET HA
npomMexyTrax (—oo; —2] u (0; 2], yOuiBaer Ha mpoMekyTRax [~2; ()
1 [2; +o°) u mMeeT pASpHIB B TouKe 0.

{5—(x—2)2,npux>0,

2)y = 2

(x+2)-5,apux <0
DYHEKINA BO3PACTAET HA OpoMexXyTrax [~2; 0) u (0; 2], yOuiBaer
HA OIPOMeXyTKax (—o0; —2] u [2; +°0) u pasprBHEa B Touke 0.
89. Her.
90. 1) P(x) =(x - 8K x+ 4¥x + 2); 2) P(x) = (x— 1) 2x — TNx + 1);

3) P(x) = (x — 2)0(2x — 1)(x + 3); 4) P(x) = (8x + 1)(x — 4)(x + J2) X

X (x — 4/2); 5) P(x) = (x + 4)(2x — 8)(x? + 1).
91. 1) P(x) = 0 umeer xopuu: —4, -2 u 3; P(x) < 0 npu x < —4,

-2 < x € 3; 2) P(x) = 0 umeer KopEH: ~1, 1 & -2'{; P(x) < 0 opu

wm y = (5 - (] - 2%

x€-1,1<x< %; 3) P(x) = 0 umeer xopuu: -3, 0,6 u 2; P(x) <0

npr x € -3, 0,5 < x < 2; 4) P(x) = 0 nMeer KopHA: — /2, --;-, J2
n 4; P(x) < 0 npm -2 (x(—l, J2 < x < 4; 5) P(x) = 0 mmeer
Kopam: —4w 1,5 P(x) < Onpu -4 < x < 1,5.
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92. Ta — 1)— 4).
93. 2) ¥/186; 3) ~4/43; 6) 0; 7) 1,5; %51 8)~2: 0,8, 9) 0; 1; 4; 5;

10)0;1;8; 9.
95. IIpunagnexur — 1)—3).
96. 1) Taxoro n He cyiecTByer; 2) n =17,
97.1)2;2)3:;3)3;4)2u4;52u4;6)2,316;7)2,5u10.
WVIym>n2m<n;d3dIm<mdym>n;5ym<n.

99.1)y=x;2)y=J—lc;3)y-0,5x+0.5;4)y=7,5—1,5x.

101. Jla — 1), 2), 5), 8), 7); rer — 3), 4), 8).

102. 1) -47; 2) -%6; 3) -¥/2-1; 5) -Y1+a%
6)—4/4— b+ b%; 8)-%c? - Be+ 7.

103. 1) x 2 0; 2) x > 0; 3) x — moBoe wncyno; 4) x # 0; 5) x 2 2,5;
6) upu Beex x; T} -5 < x < 5; S)xé—%;xé %;9)x€—9.x>10;

10)-4 < x< 24,
14. 1) x<0,x=16;2) x =-243; 3) x < 0, x = 2; 4)x< -3,
x = 3; 5)-—5<x<5 x=-13;6)x<-T, x> 7, x=-8.

105. 1) §"I : 2) ﬁ; 3) -0,4992; 4) 0,3568; 5) -5 u 5; 6) —4.

106. 1) -1; —2,5; 2) ser Kopreii; 3) 1' 4) -2; 5) 6,25; 6) 4; 9;
7)~1; 8; 8) —1.

107. 1)(—oo )U(4,7],2)x-—85 -3<x<1.
108.1)4<x<5;2)-7,5<x<5;3)0<x<1;4)x>6;5)x >4;

6)1<x<2,6;Nx<-L,0<x< 7-+8"/§5;8)x<—1,x>%.

110. 1) 45; 2) 2,8; 3) 4,4; 4) 6; 5) 20; 6) 2; 7) 15; 8) 12; 9) Q;
10)3;11)3;12) 1.

111. 1) 2'V3; 2) 84/8; 3) a¥a; 4) b%-46; 5) ab?- Yab;
6) —a4/—a; 7) 2x%b% - 3/dxb; 8) 2a%? - §/-2ab2.

112. 1) J2; 2) J/3; 8) ¥2[al; 4) '¥2b?; 5) JAx; 6) ¥2a?;
7) N5 -2;8) ¥5-2/6.

113. 1) Ya: 2) Ja; ) Y 4) /b 5) 3/ 5: 6) o[ .

225



114.1) J3 > /5 > 4/8;2) ¥2 < 43 <4/5;3) 4348 > ¥/3.3
4) 4/8.J2 = y24/8.
115.1) %/2; 2) mJ— 3) 24 8,4) 12/50; 5) 12/0,1; 6) 29/160.

116. 1) -7; 7; 2) —2; 2; 3) —4; 4; 4) —5; 2; 5) 3/80; 6) 8; 27.

117.1) J/5; 2)2./5.

118. 1) 7; 2) 4,7.

119. 1)0; 2) -18; 17.

1200 D) x1 =1, 51 =9 x23=9, y9=1;2) %3 =1, y; =4; x5 = 4,
y2—1 3)x1=1 y1—27 x2—27 y2—1 4)x1—1 y1—64
xg =064, yo=1,

121.1)a < 0; 2) a < 2, =3

1221)3({ 2)1:;‘[_,3)624/7:; 4)1{;‘[- 5) 4/a3; ﬁ)aqj_.

123.1)-1; 2) -1. :

1 1 3 5 23 12 g
125. 1) x°; 2) y%; 3) a®; ) % 5) a]'B"; 6) b7 V) (-a)%;
5 15 _4 1 8 _5

8) (- 9)2 “a’lp| :10)87le"x -
126. 1) Va2, rae a > 0; 3) 41;'4) ,ﬁ; 5) "l/c_"'; 6) —15;

26
7 10‘/_ , Te a > 0; 8) lof 1y9’ rae x > 0; 12) ¥(x + 2y)?, vae

x+2y>0. o
3 9 13 7' ' : 3 i
127.1) x%; Z)y : 3) ¢*% 4) 8% 5) a2; 6) x*z 7) b2 8) .

128. 1) 27; 2) 3) 100; 4) 1000; 5) ) 9; 8) 2
9)«/5;10);;.

25’ 6) 27’

129. 1) a) 2°%; 6) 275; p) 208; r) 270:9; ;) 23:5; 2) a) (V2 )%
6) (J2)719; 5) (J/2)15; 1) (J2) 2B, m(f )'; 8) a) 471; 6) 4725
2 5

_4
B) 404; 1) 470445, 1y 4175, 43 9y (0,125)°; 6) (0,125)°; ») (0,125) *°
226



7
r) 0,125%%; n) (0,125) % 5) a) G973 6) G975 B) EHVE
r) (3/4)"13%; 1) (3/4)5%5.

¥ 5

0.9 (30 (6 0 (370 (3 0 (1"
15

2)a) (3/9)7%;6) (3/9)%; n)(‘!,@) r &9 ;0 (3/6)525,; 3)a) 374

4 4 2

0 8% 0 8% 8 T 2) 95 1) 0 ENTIOKT IO

6 7

1
D (&) (5)% 9 0 GBS 6 GBS 8 (WED:

i b

_28 35
r) (¥/81) **; n) (3/81)°.

131. 1) (@*%?%; 2) (1% 3)[

2 2

1
] 4) {b '5]; 5) (2¢%:%)2;
2
]]3

MIH

1
2

Ohl-l

6) (5&0 5)2 7) (Sxﬁ 9,0, 25)2 8) [3b

1,8 2,8 1 8 149

132. 1) [p"J;z) (a“];ay [a" ; 4) [b 7];5) [2z3];
18118 1 138
6)[3::3] 7)[5a3y°] 8)(101;" 3].

3" 3 1 1 s 5 _§

133. Da' -~ a5 2) 02 - 0% 8yl - x + AP - 15 4) P - ¢ &

1.4 11 2 1 6 1

5ya+a’h®-a’t’ - 1;6)2 - 2% N a+b;8) x° -y’

8 i

9) 4a® + 12a*p* + 9b.

15* 1 11 1 142
134. 1) [10"’) ~ [a"’] = {102-~ az][lﬁ +a2] 2) [sz -
E 1 L.zl 1 3\? 3 3
—[72} (b -1 Hb" 72]; 3) (az] —52=(a2—5][a2+5];



2

3 3 3 1y?
4)(x2)2—[y2] - {xz—yz][x2+y2]: 5)[a4] -32=[a‘—

2 1

. X 1 1 1 Sl |
x a“+3]; 6)52—(118} =[5ﬂb°][5+b°]: 7) (3x)2] —[ya) =
¢ & i 1 1 L 1
=[@3x)’-y ][(3x>2+ya} 8) [p“’] - [Sq“} =
\

g 1 12 1
135. 1)23-[a’] [2 a ]{4+2a +a J 2) {b”] +8% =

1 2 1 1 : 11
=[53+31 b® - 3p° +9] 3) [10::3)- 3] =[10x3-33]x

2 11 2 ' 1 14 11
x[100x3+ 10x3-33+33]; 4) 53+{23 3] =_(5+23y3]x

11 22 1 1

x{25—5-23y8+2y ] 5)[ “] +2%8=|qa +zIa - 2a +4]

3 T

1 1 : 1

6)43—(b9] =[4-b116+4b +b ] 7){::} —[212] =
1 1yl 11 1 148 158 1 1 |

=(x5—212][x3+x 212+_z°]; 8) [b“‘) +[2c6J (b +2c“]

1 11 1
(b ~ 2588 + 408 ]

228
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i’ g
I—a2 l-a
1 1 1 1 11 1
z 3 2 2,2 %
+ b 2
137. 1) -2; 2) £, 3 22%; 9 22 _; 5) o + 5
b2 y3 | a’xl 322
1 1
3 3
-1 . 3 .o ¥ tx
3 3

3 .3 i

x +2y a -6 ¥y ~x

138.1) 2,8; 2) 0,75; 3) 13; 4) 29; 5) 1; 6) 2.

2

139.1) <
c +1 ¥

140. 1) -1; 2) —‘5‘.

141.1)a<1;2)a > 2.

3 1011
1,9 ‘;1;3)—b‘[x“+b‘];4)—10.
3

O] ol

rnABA

11

MokalatensHan
u norapudpmuyeckan GyHkUMn

143. [TpuHagIekKAaT.
146. 1) 4; 2) 4; 3) -2; 4) -3; 5) —g : 6) g; 7)2,75; 8) 1,2.

147.1)9;2) J5.

148. ITpoxozur.
2645 | 1
151«. 1) a_.fﬁ-_b—'Tﬁ’Z) _'J:I—E}.
a ’ +b ’
152. .J/21.
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153. 1) tIe*mfm.ﬂ, 2) Het{e'maa

155. 1) $12)2,5;3)3;4) - 5) 7; 6) Her xopre#t; 7) 9; 8) 4.

156. 1) - 1 2)3;3)1;4)4; 5) -1; 6} -2; 7) 1,5: 8) 1,5.

157.1)0; 3; 2) -2; 3)4;4)6; 5)0; 6)-1; 1,

158. Dx=y=-2%2) x=10,y=-208x=4y=3
4)U1=Ul =-4,I£2*02=3.

159. D x<-4;2)x<6;3)x>0;4)x>20;5)x<-3, x>~1;
) x<=-1,4€x<5:Nx<8)x<0,x21;Nx<1;10) x> 2.

160. 1) x<0,x > 8; 2) x <-2,

161, 1)ea>1ua#2; 2)upnpr Kakux; 3)a<1l,a=2,

162.1)(1,08% - 1)+ 100%; 2) =~ 42,6%. '

163.1) a) 2;6) 4; 8B) 3; 1) -3; 5) —3: e) 0,25; x) —6; 2) a) 2; 6) 3;
8) 3; 1) -2; &) ~4; ) 3 ; ) 9.

164. 1) a) logs 2; 6) logy 4; B) logs 8; r) logs 1; n) logs 0,5;

e) logy 0,25; x) logy 0,125; 3) logy /2 ; ) logy /2; k) logs 71_5;
x) logy /45 2) a) 10g1 %;6) logl %; B) log1 %; r) logl 1; n) logi 2;

.
*

e) log, 4; x) log, 8; a) log ; 1) log .R) log, «/2; m) log
1 ; 1 .[” ; o 137 1

B3 =
1o %!""

3) a) logg §; 6) logg 5; B) log, ﬁ; r) log, 1; n) log, E; e) 103'2 i’
8 2 3

*x) 10g2 ar, 3) log2 Jg; u) log, ?.Jg; k) log, E; m) log, -'34/%:
3 3 3

4) a) log, 4; 6) log4 16; B) log, 64; ) logy 1; 1) log4 0,25; e) logy '1'16;
x) log, 61;1; 3) logy 2; u) logy 3/4: K) logy %; an) logy 3/16;
5) a) log'1 2?, 6) log1 729, B) 1ogl 73, r) log'1 ; ) Iog'1 27;

e) log , 729 x) log ;. 273, :3)10,13;1 | log1 ,:rc)log‘1 .J_'i_'
27 77 ’f_

n)log , 1 6)a) log, .1 (x +1); 6) 1ogx+ L+ 1) ,a) 108, + 1 (x+ 1%
27

1

=) 1o +1

r)log, 1 1;m)log, 4 x_i_l;e)l'agx‘*'l (x+11}2,
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3) log'x+1Jx+1; ) log, 1 ¥x+1; x) log,.

nylog, 1 H(x+1)2%.
165. 1) 2; 2) 3; 3)4/5; 4) %

1 .
-Jx+1’

166.1)1;2) 2;3)-2; 5, 4) 1; -6 5)-2;8; 6) 3 g
167. 1) log, 5; 2) logg, 5 7; 3) logs 2 - 1; 4) logl
7
168. 1) x < log; 3; 2) x < logz 256; 3) x > logz .. 5 6;
2

4) x 2 log 5 - 3 6.
171. 1)1og3§>1og8$>1og7$;2)1og82 <Iog8$<1og7§.
172. 1) x < -1, x>-— ; 2) —iz <x <1 3)— <x <1,
1<x<— 4) x <1, 1<xc- §) 2 <x<~], -<x,

6)-11,? <x<1; 7)§<x<1.1<x<3;8)5 <x<8,8<x<4.

173. 1) logy 10; 2) log1 2; 3) 1; log5 3; 4) 1; log2 :

5) 0; log25 6)0;7)-1; logm 2
3
174.1) 2; 2) 0.

1795.1)a>0,a=~- 2) 3 ! ca<o.
176. 1) x > 23; 2)x>6 3)-—2<x<’7; 4)0,99 <x <1;

5)0<x<3;6)x<-2,x>T:Nx>682<x< it
178.1) 25 <x < 36;2) 0 < x <4, x > 9; 3) 0 < x < 0,186,
1{x<- 4)_ <x<0,81,x>1;5)-/10 <x<-8, J/10 <x < 10;
6)—3<x<—J§,—1 <x<.f8.
179.1)4<x<6;2)4<x<6;3)-8<x<-2,x>%d)4<x<
<-8,-2<x<~1,1<x<2;5)x> %@;6)1<x< “—3—;—@;

N8<x<4;8)2<x<3,x>6;9N0<x<0,06,1<x<2,3<x<86;
1M1<x<2,2<x<3,3<x<h11)1<x<2, 2<x<3,
3<x<d,x>25.
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180. 1)l<x< ;2)-0,5 <x <0; 3) x> 14,5; 4) x > 4,5;

5)x < -11.
182.1) 1; 2) -2; 3) 2; 4) 2; 5) 2; 6) 2; 7) 8; 8) 6; 9) 2.

183. 1) 4a; 2) 2a; 3) 7,5a; 4) —4a; 5) é; 6)i-a;7) I_il_a;

38-2a

8)1+3a'
184. 1) 3a + b; 2) 338,
b+ 1

185. 1) 13,5; 2) 20,25.
1886. 1) 5; 2) 1023.
. 188. 2.
189. 1) log, 8 > logg 9; 2) logy 6 <logg 7.

190. 1) 64; 2) 19/10; 3) J/3; 4) 9; l; 5) 9; 6) 1; 7) 2; 8) 20;

9)2;10)3;-3; 11) 1; 12)- ;18) J3;14)4; — .f ; 15) —;16) 9;

12’ '27'

17) 16; 18) 3; %.

191. 1) 100; 0,01; 2) 2; 3) 3; 27; 4) 100; 0,1; 5) 3;

» 8) ’ 9?
8) 0,5 4; 7) 0,00001; 1000; 8) i s 9) =2r s 10) log
» ’ 5

11)1; 2" 5 12) 1; 22.
192. 9.

193, g8 = £lo8se; g) 100; 6) 10.
194, 1) -100; 2) ~1000. -

195.1)3<x<4,5;2)-1<x<2;8)-2<x<7;4)logg § <x<

< logg 28; 5) x <logy (VB - 1), x>1,5:6)0<x <1, L1188 << 5

N1<x<2¥;8)logy13<x<2;9)4<x<10;10)-/2 <x<-1,

1<x<.2.
196. 1) 1,115; 2) 21,17; 3) 0,01531; 4) 4,052; 5) 0,2863;
6) 7,038.
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FrNABA

TpuroHomeTpuyeckue GyHKUUU
“ UX CBOMCTBA

201. 1) 960°; 2) 1440°.

202. 3) 190° + 360° « (~1); 5) 320° + 360°+ 8; 7) 70° + 360° « (7).

203. 3) -110° + 360°« (-1).

204. 1) 40°; 400°; 760°; ~320°; -680°,

205. a) 30° + 90°n; 6) 30° + 120°n, n — m06oe Hexoe YNCIOo.

206. 1) P_zo-; 8) HaUMeHbIIee N0 MOAY/IO 38avenne ff = 70; 6) na-
MMeHbiIlee IOI0KUTeIEHOe 3Hauesue B = 290; 2) P} 1q0; 3) Pasge.

207.1)4,8¢; 2)5;3)240.

208. 5) 237 25" 5;_“
209. 3) 36°, 9) 114 6°.
210. 3) gn; 5)-2n;9)- 251

213.3)=~-1,4; 5) 4,375, 7)=18,025; 9) = —-28.

215. 2) 197,7°; 3) —-93,2°; 4) 303°.

216. O6iouit BMA yriIoB MOBOPOTA, MEPEBOXAINEX TOUKY P B
Toury M: o° = 90° + 360°n, n — moboe Lesoe YUCHO.

217. = 0,26 pag/4, v = 1700 xM/4.

221. 5) II veTBepTs, cos 0 < 0, sin o > 0; 7) II yeTBePTH; 8) I ver-
BEpPTh.

222.5)cos$>0,sinf<0.

224. 1) a) 156° + 360°n u 24° + 860°n, n — Henoe YUCIO;
2) a) 45° + 360°n u 135° + 360°n, n — nenoe yucao. 2

226. 1) cos 72° = 0,31, sin 72° = 0,95; 4) cos 215° = —0,82,
sin 215° = -0,57. -

228.1)3;3) 1; 5) 0.

229. 1) Curyc paBeH xocuHycy zxa yrios 45° u 225°%; 2) cunyc
TNIPOTHBONOJIOKEE KOCHHYcY aas yrioB 135° um 315° 4) cumye
Goabme ROCURYCA JJIA YII0oB Mex Ay 45° u 225°, '

232. 1) Ta; 3) mer; 7) mer; 8) na.

233.3)p= 3?".
233



234. 1) ¢ = rn, n — A6 menoe YHCJIO.
235. 1) 5 + nn; 3) E + 2r”n, n — aO60e Ienoe YMCAOo.

5) 2 +21|:k€(p< T+ 2mk; 6)m+ 2k < @ < 2n(k + 1), 0= § + 2k,

239. 9) I'Io.rmxcm-eubnoe, 10) oTpunarensHoe,

242. 3) -1,4; 5) 1,4; 6) -3.7.

243. 1) 52,43° + 180°n; 3) -21,80° + 180°n, n — m06oe nenoe
quCIo.

244. 1) Ina yrnoe 45°, 135°, 225° u 315°; 2) ser Takux yriaos;
3) na yraos Mmexxnay 45° 1 90°, mexxay 1356° u 180°, mexay 225°
270°, mexny 315° u 360°; 4) zaa yrnos mexay 0° u 45°, mexay
90° u 135°, mexay 180° u 225°, mexxpy 270° m 315°.

2486, 1) Her; 2) na; 3) ger; 4) Her.

249. 4) 0.

251. 3) 5 + nn, n — m06oe Ne0e YACIO.

252. 3)cp—?,tp— 3 ,5),6)2£n<¢< + 2nn.

253.1)¢= I 3 1 3o=1= i + rn, § + tn, n — ni0b0e Ieoe THCIO;
5)-%‘ +7n < @ € #n, n — moboe nenoe IUCIO.

254, 2)a)y=€x+3;n)y=-d§x'+3.

255.2)tg 1 > tg 2; 3) 5in 15° < 8in 15; 4) cos 3 < cos 4,
259. 3) Orpunaresnsra.

260. 1}-;: < % arcsin p < §;4)n <z + arcctg p < 2r.
5n
261. 2)-—6-.

262.1) X; 3) 1.

263. 3) 0.
265.1)a=p; 2) o =p.
266.1)ac [-1; 1 3)a e R,
br, 1lx
267. 3) et
268. Her.
234



271. 1) -§ + 28n, ~arcsin i + 2nn, T + arcsin % +2rn, n —
moeboe nenoe uucao; 2) 2nn, n — moboe Heace AMCIO.

275. 1) sin 34° — cos 34°; 2) 2 ctg 20°,

276. 1) ~-tg x; ) ctg ©.

277. 1) a) sin 120° = 0,866, cos 120° =~ -0,5, tg 120° = ~1,732.

282.4)§ +lg-‘,neZ.

283.2)4%;8) X — 6 + 21;4) 10 - 3% 5) § ~ 10+ 3.

289. 1) x = ’2—‘ + 2nn, n — n060e nesoe Yncao; 3) He HMeeT pe-

mieHnd.

290. O6muii BUA ypaBHEHUA OCH CUMMETPHH X = g + nk, k —

J1000e 1esioe TUCIO.
291. Oomuit Bujg aGecnuec OEHTPOB CHMMETPHE X = XA, Ihe
n — nwodoe Hesoe YACIO.
295. 1) Ymax = 2, Ymin = —25 3) Ymax = 1,5 ¥Ymin = —0,5;
5) Ymax = 6 Ymmin = 35 -
296. 1), 4) — HeuerHsie; 2), 3) — YeTHEIE.
298.a > 5.

299.1)-0,5<a<0,5;:2)a > -"?

301. Dyuxnus y = sec x YeTHad, A YYEKIHA Y = coseC X He-
yeTHAA. . '

3086. 1) x # 2nn, n — moboe nenoe ykeno; 2) x # 1+ 2xn, n —
aoboe 1esoe aucao; 3) BetT peieruit; 4) HeT pelleHnH,

307. OGigKii BUA ypaBHeHHS OCH CUMMETPHA X = 1n, n — J-
6oe mesoe YACIO. - :

308. Ab6cuucchl HEKOTOPHX LEHTPOB CHMMETDHH X = g, =

Nl A

T

2+1m,n—-—

3?“. O6muii puy abcuuce NeETPOB CHMMETPUHR: X =
nofoe mesnoe TUCKIO,
310.1)0,4u0;3) 1u 2;4)1 10,2,

313. 1) &; 2) 4=,
314. a) Yersrle dyurnuu 1), 5) u 6); 6) HeverHasw dyEKuUsH 2).
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315, 1)——+2nn~<x<z+2nn,nez 2)—% + 2rn <

<x<?+21m,nez 3) - ’-‘.+2nk<x< 5 X+ ok, ke Z:

4) +211:k<x€§f+21:k ke Z.
316. 1)—-——+nn<x<5n+ﬂn,nez 2) 2""4:;4‘*_9’.‘-1-

+ 2 ke 2:8)-] +ann<x< ¥ +4ann,ne Z;9)-3F +mn<

3
<:rc<%—t +an,ne Z.

322. 1)——+nn<x< +rn,ne Z;2) —+nn€x<§+gn,

3

ne Z; 3)- +1tn<x€——+1m,nez 4)—+nn<x<n+rm,

ne Z;5)arc1'.g'3+1rnrz<:t:4§ + nn, n € Z; 6) arcctg (—3) + nn <

Lx<n+rn,ne Z.

329.1) a) 5;6).5;;3)9?"; li-";smmtgz; 6) & + arctg 2;

B) 2r + arctg 2; 8rn + arctg 2.

330.1); +52'3',ne Z;2)Taunxx;;e-r;3)g +%,nez.

332. 1) PyHrIuA BO3PACTAET HA IPOMEKYTKAX: ( % + 2nn;

1;" + 2m] 7 yGuiBaer Ea( + 2rn; 5—6’5 + 211:?1), n e Z; 2) bynk-

GHA BO3PACTAET HA OIPOMEXKYTHAX ( -t + 4nn; w©+ 4nn] H yOnIBAET

Ha (n + 4nn; 37 + 4un), n € -Z; 4) yosinaer H&(g +nn; 77;‘; + ’m)

ne Z.
333.1) % 2)m; 3) m; 4) m.

334.1) (—g; 0]; 2) (0,6; g]
335. 1) Moryr; 2) Mmoryr.

=08, 10 w58, = - 35,

336. 1) cos Py tg o 33+ ctg @ 56, 3) sin 355
— 5 = _ .24, __1 _ T
tga=-5ictga 35,5]sma —5gi COS &= —zz; ctg o= ..
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337. 5) 1 —sin B; T) cos® o - sin? o 9) tgb B; 11) lnﬁ’

1, 2

18) 55 18) o -
338. 1) -7; 2) 0.
340.1) 0; 3) 15 5) 1.

341.5)§+2:|rk.n —+21:k ke Z; 8)—arctg( )+1m,neZ,

)+amoos +21m,:|:arccos +2nn(ne Z),lO)arocos +21:n,

5 5
*areccos ( ;§)+ 2nn (n e 2).
343. 1) 7; 2) 47.

344. 1) He moryT; 2) moryr.

3486. 8) J/2; 4) J/(coso - cosP)? + (sino — ginP)?.
347. 11) ~sin o.
8. 159 89 8L,

350.1) 111 2) “3*/"“'4{;‘*/5.

204
851.1) 5% 325° 2)- 145

352. 3) /2 cos .

353. 4) cos B.

354. 1) 3uauenue NepBOro BHpaXKeEUA GOsBINE SHAYEENA BTO-
poro; 2) 3HaueHHe MePBOTO BhIPa&KeRUA 60Jibile 3HAUEHES BTOPO-
ro; 3) 3EAYEHIA BRIDAYKEHAN PABHEL,

355.1) 1; 2) -1.

356. 1 )@-3)1
357.i%+ nk, ke Z.
358. 105°.
364.3)6+2f'—§—” -—-3+Eg£,nez
365. 1 3+2J" 1,53
)2 3.3 )J§+15
J?s o8 3) - _f'+1
,./§+1 J§ 1
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367.1) a) L7 19 ; n) }L‘j )
368. 1) ; g1 3
369.1)17,2.

370. 90°.

371.1) 1; 3) /3.

375. 3)arctg 2 + nn, ne Z.

377. 1) tg 5% 2) L2ctg 10°.

379. 2) YraoBhuie Road)@nunemm ki u Ry B3aMMEO NepueHAN-
KYJAAPHBIX NPAMBIX CBASAHLI COOTHOINEHHUEM By + ky = -1,

_ 21g0,15n © cos 2
380. 9) cos® 14 sin® 14, 11) 130, 165 :+18) 2sin 2 cos & 55

15) 2 sin 3¢ coa-— 17)2sm°‘—9 cms""*B 19)29111[8 -g]x

X cos ( T )
381.1)0,96; 3) E : 5) -25

383. 3) sin 24°; 5) “/_ ; T)—=cos 40°; 9) 2= “/_ ; 11) cos a; 13) cos 20;;
15) tg 20°; 17) tg 5

384. 3) cos 10° - sin 10°; 5) ———; 7) cos 5°% 8) cos 25° — sin 25°,

sZO“’

385. 1) sin 20°; 2) 240" ; 3) Snd2a,

386. 1)1 +I ne Z;2)§+uk,-—arcsm% +2nk,n+arcain£

2 4
+2nk, ke Z.
387. 1) 30; 2) 150.

388.1)-'5 +nn,ne Z;4)x+2rxn, raene Z.

+

389. 1) %2 ,neZ 2)——,nEZ

393. 1) Momer, TaK KaK sin 2x = 2 sin 24° < 2 gin 30° = 1;
2) He MoOxxeT, TaK Kak sin 2x < 2 sin 34° npu mo6oM x, TAK Kak
2 sin 34° > 2 sin 30° = 1; 3) na; 4) mer.

395. Haubospluee 1 BaRMeHbilee 3HaYeHns dyarnuu: 1) 1 u -1;

1. :1; 1 _1
3) 3 H § H 5) Z M o

4
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398. 1) 2 cos 4s°co360°=§; 5) 2 sin 1% cos (%
8) 2 cos 3o cos Q.

J5+ .2 J2-1
401.1) L2 g L1,

8 .
404.1) 35 2) 3.
405.1)".22,nez;3)g+’§3_”,’;_",nez;5)ig+2nn,nez.
406.1)%’3-,i—2§’3+2nn,nez.

407. 1) sin? 4q; 2) sin 4 sin 505 3) sin 7a sin 8a.

408. 1) “"28“ : 2) sin 40 cos 50; 3) sin 8o cos 7.

409, 1) i; 2) gin 80° cos 70°. ApryMeHTH CIAraeMbIX COCTAB-

JSIOT apHPMETHYECKYIO IIPOrPECCHI0, 4 APTYMEHT MHOMXHUTE/A pa-
BeH ee DOJYPASEOCTH.

14 nn = tn nn
411. l)i‘E + nn, S nE zZ; 2)—2—, ?,neZ.
._xi .ﬁi
412. 1) -, E H 0, E,ﬂ.
413. l)i%’f +2rn, ne Z:2)n+ 2an,ne Z; 3)%”,ne Z;
dynn,ne Z.
414. 1) = + 2rn; i--g +2nn,ne 2Z;2)(-1)F* 1% +nk, ke Z;
3) —arctg 3 + nn, arctg 2 + nn, n € Z; 4) arctg 2,5 + nn, —E +nn,

ne Z;5)2nn,ne Z;G)uopneﬁae'r;&g +£2E.ne Z.

415. 1)—% +rn,ne Z; Z)M,g +Rrn,ne Z; 3)—arctg2+un,
E +nn,ne Z;4)g +ltk,ig +nk, ke Z.

4186, 1)—% + nn, art':tf,lr?i +nn,ne Z; 2)%t + nn, —arctg 5 + an,
ne Z.

417. 1) g +nn,ne Z;2)nn, ne 2 3)nn,

2+1tn,nez;

4) nn, '2-‘ +nn,ne Z.
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418.1) 20, ne Z; 2) § +7n, +5 +2nn, ne Z; 3)%,1% +

+2nn,ne Z; 4)-—+ﬂ: ’5+215:n ne Z.

419. 1)2ﬂ,(Zn+1)u,nez 2)2’;",“2 )%, nez

4)’-‘;,nez;5)-4—8+—2-unnﬁ+ T@2n-1),ne Z; 6)3“+4g”

_%‘ﬂ_ +-4¥,n€ z.

i 2rn . 1 xn
420. 1) 3 21l:nwmﬁ+ 7 ,ne Z;2) +7,nez.

423.1):1:-:‘—2 2,neZ 2)-+2nn,(1)"'amsm3+1tn,

ne 2;3)%‘ +21tn,i§+2nn,neZ;4)nn.g+nn,ne Z;

; ;6)~Z + 21 Ty (=1 - F ,
5)Z+1m,neZ,ﬁ) 8+2,neZ,7)(1)6 6+21m.ne.z,
8)’-5—45.neZ;Q)arctg3+nn,arctg7+nn,neZ;IO)%+‘:;.k,

$+~2—’5k.5+g§h,ke Z;11):t§+21m,ne Z;12)5+1m,

arctg 1 +7n, ne Z; 13) & +28n, ne 2; 14) arctg (/3 - 1)+1n,
—arctg (43 + 1)+ 7n, ne Z; 15) x = *n, n € Z; 16) --E + 2nn,

.18)-F 2r
ne Z; 17)ii§+ s 2% ne Z;18) 4+3t4|'c,:i:3 +2nn,ne Z.

m, n
427. ) =, _6-,2) 3
428.a=12./6.

420.1)(-1)" } +nn, ne Z;2) 7n,ne Z;3) +'rcn,i%“+

2 am
+-3-nnneZ4)log( 4)73. 0,1,2,3,.
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MNoBTOpeHue

430. 1) x = 1; 2) x # -1; 3) x < —1,6, x > —1; 4) (~o0; 0,75] U
Ul: +0);5) 2~ /2 <x<1,5,1,5<x<2+ J2; 6)( %+ 2mn;

8 +21rm)U((—i +2nn;§ +2nn),rnens Z. |
481. 1) (~00; +00); 2) (-00; 0) U (0; +00); 3) y > ~16; 4) y < 4;
5)~2 <y < 2;6)[-21; 81; 1) 0 <y < 2; 8)[1; 4]; 9) [2; +).

432, 1) (-00; —1), (~1; +o0); 2) (g + 2mn; ¥+ 2n(n + 1)),

rae n € Z; 3) [2nn; 7(2n + 1)], Tae n € Z; 4) [n -0,6; n+ 0.5),
rnenc Z.
433.1) (-3; -0,5) U (5; +00),2)x< -3,-0,6<x<0,5;3)3<x<

< 4; 4) (-1; 1) U (1; +o0); 5)( Znn, -3 - 2r'm). (—‘g; —1).

(5 +27m; 3 +2nn), rae n=0,1, 2, ...; 6) (0; 0,5), (2nn ~ 7 2nn),
(—2nn; t— 2nn), raene N.
434, )x<-2:2)-1<x<1;B1<x<LH5<x< 5_*“.2_@,

435. 1) dyrrnua soapacraer Ha npoMexxyTrax {a; bju [c; d], a
yObIBaeT Ha npoMexyTKax [b; c] u [d; +00); 2) pynxuua Bospacra-
eT Ha mpoMeXyTKe [-2; 1,5], a2 yOnBaeT Ha npoMexkyTrax [-3; ~2]
u [1,5; 5,5); 3) byrxiusa so3pacTaer Ha npomexxyTxe [1,5; 3,5], a
yOniBaeT Ha npoMekyTrax [-2,5; 1,511 [3,5; 5].

437. Vomsaromue: 2), 5); sogpacraromue: 1), 3).

438. 1) Bospacraer Ha (—o0; —1], y6rsaer Ha [—1; +0°0); Ranbons-
mee sHaueHue 4; 2) Bogpacraer Ha (—o0; 2], yOuisaer na [2; +0); Ha-
ubonsiree sEagenne 25; 3) soapacraer Ha (—4; -1,5], yObmaer Ha
[-1,5; 1); sanGonnimee sEavenne —1,2; 4) Boapacraer Ha [—3; +00),
yOriBaer Ha (—o0; —3], HarMeHbIDee 3Hauenue log; 2; 5) BospacTaer
Ba [27nk; ™2k + 1)], yOumaer na [®(2k + 1); 2r(k + 1)], rpe k € Z;
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nanbonbmee sHadeHne 9, HauMenninee 3HaueHve 1; 6) BoapacTaer
HA [nk + nk] yORIBAGT HA [*g + 1k; nk], rae k € Z; uanbonkmee
3HAUEHNEe lﬁ‘! ; HauMeHbImee 3Havenue 0,3.

439. 1) a) D(g) = [-3; 4], D(h) = (-3; -2) U (-2; -0,8) U
U (~0,8; 3,3) U (3,3; 4); 6) E(g) = [0; J4,5], E(h) = (-o0; 0) U

U [ zg_i,‘s ; +co); B) g(x) Bospacraer ma [-2; 1,5), y6umaer ra [-3; 2],

[1,5; 4], h(x) Bospacraer Ba (~3; —2), [1,5; 3,3), (3,3; 4), y6risaer
ma (-2; ~0,8), (-0,8; 1,5]; r) min g(x) = 0, max g(x) = J4,5,
y A(x) nmer Hun Haubonninero, HY HAUMEHBOIETO JHAYEHHA;
2) &) D(g) =[-2,5; 0,8] U[2,3; 4], D(h) =[-2,5; 0,3) U(0,3; 0,8) U

U (2,3; 2,8) U (2,8; 38,7) U (3,7; 4); 6) E(g) = [0; J/4,5], E(h) =
= (~oc; ) U [lg T 55 ) B) g(x) Boapacraer Ha [2,3; 3,5], yﬁma-
er Ba [-2,5; 0,8], [3 5; 4], h(x) Bospacraer ma [-2,5; 0,3),
(0,3; 0,8), [3,5; 3,7), (3,7; 4), yOmBaer Ba (2,3; 2,8), (2,8; 3,5];

r) min g(x) = 0, max g(x) = /4,5, y k(x) Her Hn nanGonsmero,
HE HAMMCHRIIErO 3HAYEHUA., )
440.1)1; 2) 0; 3) 2; 4) 11; 5) 1; 8) -3; 7) 1; 8) 2; 9) 0.

ooy Koo B i~ g i 2%, ~\ 57,

441-1)8)3.5}_ zv3)7:r}3ﬁ losﬂ)'é zrz)a)'ﬁ"ﬁ)“é‘-

B) ?T":r)rm—io-a)ﬁ—1;3)a)g;ﬁ)-j-;;n>—g:r)7-2n;mg~1;
valiohn¥inr-2mpn Y -2

442, 1)3 F<x<— 1<x<3+f‘ 2)cos»<x€l

443. Hanpuwmep, y = ; . He moxer.

444, Heuernsie: 1), 2); uernnie: 3), 4), Hegernas: 6), a); uer-
HaA: a), B), I'). _

447, TIpu opeobGpasoranny (3) paccToAHEA B0 ock alenuce yM-
HOXXAaI0TCS Ha k; npu npeobpasoBaHuy (4) pacCTOHHS J0 OCH Op-
AUHAT DeNATCA Ha k.

450. IlepBrlil 1 TpeTUl YUCHRKH BHITIONHILIM upeoﬁpaaosanne
rpaduKa BepHO. -

454. y = 1 = {~x}: {x} = {~x} = —{-x} > ~{-x} + 1.

455. 1) —3— ;2)10m; 3) & i’ 4) 2,
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456. 1) CuMMmeTpPHS OTHOCHTEJLHO OCH ODAMHAT; 2) cHMMeT-
PHA OTHOCHTENHHO OcK abcnucec; 3) mepeHoC napawiexsno ocn abe-
DHCC HE 3 eANHUIL! BJIeBO; 4) NepeEoe MapanIeas o OCE OPAHHAT
Ha 3 eJUENIIE BBEPX; 5) cokaTHe K ocH opauHar B 2 pasa; 6) pacra-
skeHue o1 ocH abenucece B 2 pasa.

459.1)a=0,a2>5;2)0<a<4,a=53)a=4;4)4<a<35,
VpaBHReHHEe He HMeeT KopHel mpu a < 0.

460. 1) O/13 pacmupmiocs: B Hero xgobasmioce aucao —1;
2) O[I3 cysmioch: B3 Hero0 ucueaio Yuciao —1; 3) crexyeT Bonosu-
TeJIBHO PACCMOTPeTh cayuail, korga x + 1 < 0; 4) enepyer npose-
puTh, 910 X + 1 2 0; 5) paBnocunsEOe npeobpasosarue; 6) cnexyer

HOIIOJHUTENBHO PACCMOTPETE CHYyUAN, KOTZa X = g +wk (ke Z);

7) caeayer OpoBepHTH, UTO cos8 x = ; 8) pasHocmasHOe ipeobpaso-
Bague; 9) cleZyer ACHOJHMTENbLHO PACCMOTPETh CAYYAH, KOIA4
f(x) < 0, g(x) < 0; 10) OX3 MOrn0 pacmIMpPATLCS, CIESYEeT HPpOBe-
PUTh, 9TO g(x) EMeeT cMuicha; 11) OJ13 Morio paciHpUTLECH, CAEAY-
eT IPOBEePHTH, 9T0 f{x) > 0; 12) paBnocunsHoe npeofpasoBaHue;
13) O3 Morno cysuThCH, CHeAyeT FOIOJHUTENBHO PACCMOTPETH
cnyuyaii, xoraa f(x) 1 g(x) ofZHOBpEMEHHO OTPULIATEIEHEL,

461. 1) CnemyeT npoBepuTh, 9TO 3HAYEHHA NpPaBoi WacTH
YPABHEHHA HEOTPHOATENBHE; 2) PABHOCIIBHOE NpeodpasoBaHue;
3) O13 pacmupHIOCH: ClefiyeT NPOBEPHTE, 4T0 2x + 3 m x — 2 He-
oTpunarensasl; 4) O/I3 paclIMpHAOCh: CaejfyeT IMPOBEPHTH, UTO
7-x2>0,T-x#1,22+9>0; 5) crenyeT ROMONMHUTENBHO PAC-
CMOTDeTH CJAYIaM, Korga sin x = 0 m cos x = —sin x; Kpome Toro,
c/leIyeT y4yecrh, UTO KOCHHYC AOMKeH OBITh HEOTDHLATENEH;
6) paBHocumIEHOe mpeofpasoBanue; 7) PABHOCHJIBHOE Mpeofpasc-
Bague; 8) OII8 cys®noch: crefyeT AONQJIHUTENBHC PACCMOTDETH

cnyuaﬁx=’—2" +ntk (k € Z). Orserss: 1) 3 + J7; 2) 3; 4) ~1; 5) ®a,
ig + 27n (n € 2Z); 6) g + 2nk (k € Z); 7)1{1_‘ + 2nk, 2nk (k € Z);

8) —arctg 0,5 + nk, g +nk (ke Z).

462. 2), 3) Cneayer ydecThb, 9TC NOZKOPEHHOE BBIpAXKERUE
BOMKHO OBITH DOJONKHUTENBHBIM; 4) DOAKOPEHHOE BHIpaAKeHHe
JOMKHO ORIThL HeorpunaTensHeIM; 5) O3 pacImupRIOCcs; Clegyer
paccMOTpeTh CAYYAl PABEHCTBA HYJIO JOrapupMa ® yuyecTh Tpebo-
BaHHe TOJ0MMTEIBHOCTH BEIDAYKEHUA, CTOAINETC MO/ 3HAKOM JIO-
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rapudma; 6) O3 paciiupuiocs; crexyeT yIecTh TpeboBaHHEe HEOT-
PHIATEIBHOCTH IIOAKOPEEHHIX BHIPAKeHHi; 7) PABHOCHJILHOE Tpe-
ofpasoparue; 8) O[3 pacmmpuiaocs; caeayer yuecT: TpeboBaHme

cymecTBoBaRMA logg;, ; cos x. Orsersr: 1) x < -3, x> 3; 2) x > §;

3)—% <x<2b6;4)x24,6,x=-1;5)x=06;6)x < 1; T) Her pemte-

mmit; 8) 7 + 20k <x <3 +2nk.

464, Ka)xanlit nepexof B peieEVH PABRHOCHNIEH, TOITOMY IIPO-
BEPKY KOpPHe# JenaTh He HYXKHO.



CosBeTbl

rnABA

DyHKUMK U rpadukm

7. IlogymaiiTe, CKOJBKEMM CIOCOGAME MOYKHO BHIOpATH uep-
By UMDY ZBY3EAUHOrO YKCJA.

13. O6oazausTe BTOPYIO CTOPOHY NPAMOYIOJLHEKA OyKBOiL ¥,
BRIDA3UTe GONBIINN KATeT TPEYTONBHHKA ¢ MEEBIIAM KATETOM X
H COCTABBTE NPOTOPIHIO U3 HOZO6HA TPEYTOJNEHAKOB.

14. B »roif 3a5a9e apryMeETOM QDYHKIMH }f OKA3LIBAIOTCH PA3THY-
HBIE BHIPAMKEHAS, 3HAYEHNs KOTOPHX JOMKHE! DIONAKATE B 30AAEHYI0
B YCJIOBHH 00NacTs onpexenenus dyaroum ¥ = f(x), T. . BRpasKkeHne
B CKODKAaX MOYKeT IPHHEMATS 3HATCHAA TONBKO H3 00JIAaCTH OIIpenene-
BHR dyaxEE ¥ = f(x). Hcxofa U3 91010 M OnpeeNsieTca COOTBETCT-
BYIOUIee MHOKECTRO 3HAYeHMIK x. PaboTas ¢ MOAyAAMHE, cHATANA pac-
CMOTDHTE OTPHLATEILHEIE, 8 3ATeM HeOTPUIATEIRHLIe 3HAYEHHNA X.

18. ITonymaiite, KaKue neJble (HEATYPANLEBIE) 3HAYCHRH X CJle-
ayer 6paTe, 9100B SHAYEHHUA [ TOXKE OKA3AJMCh OenkMy (HaTy-
P&JIBHBIMH).

21. 3) IlpencrassTe ceGe, KAK PACIOJIOKEHA IIDAMAA O OTHO-
IeEHMIO K ocH afenmucc.

22. TlogymaiiTe, KAKOBO B3aMMHOE PACOOJOKEBHe rpaduxos
JanHoi dyErOour ¥ GyHKouu: 1) y = x; 2) y = —x.

24. ITponsBeferne 06paTHO DPONOPHHOHANHHEIX NePEMEHHBIX
nocTosHRO (XY = k).

27. He Hy:KHO BHIYACAATE kB, ZOCTATOYHO CPABHHUTE OIPOH3BEe-
HEA KOODAHHAT TOUEK.

28. 2) lonxes 661Th PABHEI IPON3BEefeEUA KOOPAUHAT.

32. MpegnosioXATe, YTO TAKHE TOYKHE MMEIOT aGCIACCH X1 = g

H X9 = b. : ;

35. 1), 2) MoxEo npuMeEuThL GOPMYJY PACCTOAHHUA ANE I1IO-
crpouts rpadpux. B 3) npencrassTe cefe, K&K BRIISIIAT HCKOMBIH
rpaduK ¥ 3a0UIIHTE OTBET.
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36. Paccrosinme ot Touku M(x; y) Ao npsamoii y = —1 paBmo
ly + 1.

39. 4) Ilepes TeM, Kax TPpUMeHATEH GOPMYNY KOpHel KBagpar-
HOTO YpaBHeHKd, NonpobyiiTe HAMTH cyMMY ero Koo U EeHTOB,

43, Haiianre 3HAYEHHA JIeBOH YacTH YDABHEHHS HAa KOHIAX
JAHHOI'O OTpPE3Ka M BOCHOJB3YHTECH CBOMCTBOM HEIPEPHIBHOK
GyEROAN.

44. 2), 4), 6). IIpu pemieHHE HECTPOrOro HePABEHCTEA HYJIH CO-
oTBeTcTRYIOMmEH! DYHKOHM BRJAIOYAIOTCA B MHOXKECTBO DeIIeHHH.
IIpu n3olparkeHn 3THX HYJeH HA KOOPJMHATHOH ocH HX yHobGHO
U300PAMKATS HE «IYCTHIM#, & YeDHBLIM KPYIKKOM.

54, MoaymaiiTe, KaKyi0 QYHEKOUIO 3ajaeT BRIpaskeHEe, CTOM-
niee B JIEBOY YACTH ypaBHeHUd, H nonpobyiiTe nogodpaTs KOpDEES,

55. ObparuTe BHUMAaHKe HA XaPAKTED MOHOTOHHOCTH DYHK-
nuit, KOTOPhIe 3afaTCH JNEBOH B IPABOH JacTAMH YPABHEHHA.

56. IlogymaiiTe, KaKkyo QYHEKIHIO 38JaeT BhHIpaXkeHHe, CTOA-
inee B J1eBOH YaCTH YPABHEEHNHA, U KAKHe 3HAKY OHO MMeeT Ha KOH-
118X ZAHHOTO IPOMEKYTKA.

58. IlonpoGyiiTe peITHTh 3a5aMy rpaduyecky — IOCTPONTE HA
aucre GyMar# B KAeTKy rpaduk QyEroun y = [x] (¥ = {x}) (3a ro-
OPARHATHYIO eAMHKLY Bo3bMuTe 4 KaeTkH). [IposeanTe nupaMee,
npoxoadAnre yepes Touky (0; —1), nepecexarinue rpadMx TONBKO
B ABYX TOYKAaX. 3aTeM onpeAeruTe MX yraosee KoahdbuoreaTsI.

b

59. Abcuucca BepIIUHEL HAapaGosi) i = ax®+bx+c paBHa ok

8 OPAMHEATY MOMKHO BAHTH NOACTAHOBKON afCIMCChl B YPABHEHME,
63. OrsersI Ha 3TH BOIDPOCH CBASAHELI ¢ HANMYUEM MO 0TCYTCT-
BHEM KOPHeM COOTBETCTBYIOIIEr'O KB&[PATHOr0 YPABHEHHA. 3XecCh

2
Jydilie HaXOAUTHh COKPAMEHHbIX JUCKPIMHHAHRT: ? = (%) - ac.

64. TlogymaiiTe, NP RAKOM 3HAYEBMH X JeBas Y4CTH ypaBHe-
BV paBEA @ ~ b + ¢.

65. 1) CpenaiiTe 5CKM3 COOTBETCTBYIIONIEH napalokl 1 onpe/e-
arTe, KAKOH momxHa ObITh OpAMEATA ee TOUKM ¢ aGemmcco# a.
2) PaccMoTpuTe A8a caydas: 1) ypaBHeHVe UMeeT eAUHCTBEHEBIH
KODPeHb; 2) KOPDEM HMeKT Pa3Hble 3HAKH.

66. ITocTapaiiTech AATH OTBET YCTHO.

67. CupaBa u csaeBa OT BepuIEHE napabonnl KBaApaATHIHAA
(GyHKORA MOEOTOHHA. BhlACHUTE, UPHHEAANEIKUAT Jau abcuucca Bep-
IIMHBI YKA3AHHOMY IPOMEXXYTKY H Kak BefeT cefa JaHHAsA QYHK-
M HA HTOM IIPOMEIKYTKE.
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68. O6acTs onpeseIeHEs MOYKHO HAHTH 10 DUCYHKY, OTBETHB
Ha BOIIPOC, KAKOH MOKeT 6hITh CTOpOHA OPAMOYTOJABHEKA. [Lio-
maap OPAMOYTONBHMKA AOMKHA H3MEHATHLCA OT HYAHA OO CBOEro
HauGonbulero sHaveENs, IPHYeM HyJIeM oHA GBITh He MOYKeT.

72. 1) n 2) HckoMyi0 CHMMETPHIO MOYKHO HONYYUTE B PL3YIb-
TaTe OOCAEAOBATENBHOTO BEINOJHEHHA CHMMETDHUN OTHOCHTEJE-
HO OJHOH KOOPAHHATHOHM OCH M IlepeHOCA MapaJLIeJbHO APYIoH,
3) ¥ uac ects npeofpasosanme f(x) — f(jx]), KoTopoe yEMuTORaeT
YacTs rpaduka, pacmoNOMEeEHYIO B JeBOH MOJAYINOCKOCTH ¥ Zy6-
JUPYET OCTABUIYIOCA YACTE CHMMETDHYHO OTHOCHTENbBHO OCH Op-
AuHAT. YTO6H YHHITOXHUTH 4aCTh rpaduKra, DACIOIOKEHHYIO B
nparod TONYNJOCKOCTH, €e CHAYaja HAAO NePeMecTHATh BIEBO:
f(x) = f(—x). 4) V uac ects npeobpazosarne y = f(x) = |yl = f(x),
KOTOPOE VHHUTOMXKALT H8CTEh IpadHKa, PACIIONOXKEHEYIO B HUMKHEEH
TIONYILIOCKOCTH, M ZyOAMpYeT OCTABMIVIOCH YACTH CHMMETPUUHO
OTHOCHTeJbHO och abcnuce. YTobh yHEITOXHMTE YacTh rpaduka,
PACIIONOXKEHHYIO B BepXHeil IONYIIOCKOCTH, ee CHAYAJIA HANO He-
pPeMecTHTS B HUKHIOW: f(x) — —f(x). 5) CuMmeTpHIO OTHOCUTENE-
HO TOYKM MOM(HO NOJNYIHTE KAK PESYIbTAT ABYX OCEBLIX CHMMeET-
puii. 6) Menonssyitre pesyIbTaTH, NOAYYeHHEE B 3) 1 4).

FTrNABA

2

CTeneHu n KopHu

78. VreepAuTEenbHEIHR oTBeT Ha ponpoc: «Moxer au...7» — go-
CTATOUHO NOATBEPAHTh KOHKPETHERIM NPHEMEDPOM, & OTPHLATOJb-
HEIH OTBeT HeOOXOoAMO 0G0CHOBATE.
88, IIpome Bcero 3ajaTh 3Ty QPyBRLMIO Kycogro. YTo0s 3a1aTh
ee ogHO# (opmynoit, B 1) BocnoasayiiTech cHuMMeTprel rpaduka
OTHOCHTEILHO OCH OPAHEAT. B 2) HYKHO C/1e/IaTh CHMMETDHIO Yac-
TH rpadmKa, DOJNY4YeHHOro B 1) orHocuTensHo ocu abenmce. Ha-
MEEUTh 3HaK y QYHEOuH upH x < ( nHoMoxeT BbIpazKeHHe %
KeraTu, B MaTeMaTHKe eCTh CHeNMATbHAR HYEKOUA cuzHym (n1aT.
1, opu x>0,

signum — 3mak): sgn (x) = { 0, mpu x =0, npasga, B o6nacre
-1, opu x <0,

onpesenenus BEantel dyaxuuu 0 He BXOZHAT.
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89. BuipaxkeHnne B JIeB0il Y&CTH 33/4eT YeTHYIO QyHKIH. ITo-
AyMaiiTe, B KAKOM CIVYIAe MHOMECTEO ée HyJieil HeUeTHO,

- 90, IIpr DOACTAHOBRE IEJOTO YWC/IA B MHOTOWIEH BMECTO X,
MHOI'OYJIeH MOXKHO IPEACTABUTE B BHLE CYMMBI UJICHCB, Kawani U3
KOTOPRIX JZeN¥TCH HA TO YHCIO0, ¥ cBoGogHOrO uwnena. Eciu B MuO-
TOYWIeH IOACTABIAETCH IEJI0e UNCA0, ABIAIOMESCH KOPHEM, TO CyM-
MAa WIeHOB 00palligeTcs B HYJb H, CIEICEATeNILHO, JENNTCA HA KO-
peHb. B 3TOM carydae HA HETO A0 eH ZeIUThCA M cBoGOHbBIH TIeH.,
Crnegoparennio, ecilid MHOTOWIEH HMeeT OeNbl KOPeRb, TO OH AB-
nsgetcd neanreneM ceoboanoro wiena. Jlng moxbopa KOpHA MHOIO-
aneEa yao0HO Benonb3oBaTh cxemy I'oprepa. Ilokaikem ee npume-

HeHHe HA NoAGope KOPHA MHOTOYJIEHA 3x% - 922 — 2x + 6. JInst Bui-
YHC/IEHKA 3HAUSEME MHOrOuJeHa ero yAoGHO NPeACTABHTL B BUJE
((8x — 9)x — 2)x + 6. CaMu BHIYMCJICEHMA NPOBOAATCH C MOMOIOBIO
Tabnuiel, B BepXHe#t CTPOKe KOTOPOH 3ANHCHIBAIOTCA IO MOPAAKY
KoapPHEOAEHETE MEOrOYNeHa (BRaouas Hyan). Crapmmit koaddu-
HUEeHT CHOCHTCA BO BTOPYIO CTPOKY, M CJIeBa 0T HEro 3aIHChIBAETCSH
3HAUeHMe X, KOTOopoe npoBepsaeTca. MEI GyaeM IPOBePATE AeUTEAN
gymeaa 6. 9ro uuena 1, -1, 2, -2, 3, -3, 6, ~6. Uncaa 1 u —1 gerko
NIpOBEPHTEH YCTHO, IOATOMY HAYHEM IPOBEPKY C yucna 2:

3 (-9| -2|+86
213

B nycTyio xaeTky BTOpoiMl CTPOKH TaGMMIBl 3aITMCHIBAETCHA
IIpOM3BeJEHNe TUCHa M3 JIeBoH KJIeTKH Ha IpoBepAeMoe 3HAUe-
HHe, CIOKEHHOe C TUCAOM, CTOANMAM B BepXHel KaeTKe:

3 |-9|-2|+6
21 3|-3]-8]-10

B nocnegsell KyeTKe OKAZLIBACTCH 3ANUCAHHBIM 3HAYEHUE MHO-
rownera. B Hawem ciyzae oHo pasno —-10, a 3gauuT, uucno 2 He 98-
aserca KopHeM. CTpOUYKa BEIYEPKHUBACTCH, K00ABIIETCS HOBAS CTPO-
K& ¥ IPonesypa IOBTOPAETCH AIA YAcia —2, & 3aTeM AJA Iucis 3:

3 [-9(~-2(+6
2|3 |-3]|-8|-10
-2 | & |-¥5)| 28 |-50

3|3)]0}-2|0
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IIpr x = 3 35a9eEHe MEOMOWIEHA OKA3AM0Ch PABHLIM HYJO, 3Ha-
9HT, 3 — KOPEHb MHOTOWIEHA ¥ MEOI'OWIEH MOXKHO PA3NOXKUTD HA
MHOMUTENH (X — 3)(3x2 + 0+ x — 2). KosddunmenTs: BTOPOT'O MHO-
muTeNnsn GepyTcA M3 COOTBETCTBYIOWEH CTpoKH TabaHMIb! (Kpome
nepBOA B mocjaegHelt Kaercuek). MoXKHO IPOLOISKHTE PASIOXREHNE

H& MHOXKHTENIM, PACKIaJLIBAs KBAJDATHLIN TpexuysieH: 8x2 -2 =

= 3[x = E )(x + Jg ) TakuM obpaszom, 3x° — 9x% - 2x + 6 =

-se-a(a- [T s+ [£)

100. na o6paruaMocTH QYHKIMH HeOGXOIMMO U JOCTATOUHO,
UTOGE KAKIOMY €€ 3HAYEHUI0 COOTBETCTROBAJIO OXHO eINHECTBeH-
HOe 3HaYeHWe aprymMeHTa. B nporuBHOM caydae, ee rpadmk He Oy-
AeT 3azaBaTs PyHEOMO x. I'padhudecK® 3TO BEIDASKAETCHA B TOM,
qTo Jjiofas npAMas, HepOeHZUKYIZDHAS OCH OpAMHAT, Jubo He
nepecexaer rpadur PyHKUMHM y, 160 MMeeT ¢ HUM eJHUHCTBEH-
Hy10 061y10 Toury. Ilocie Toro Kak Bul y0eguTech B 00pATHMOCTH
dbysxkouu y = f(x), rpadux QyBEROEK ¥ = g(x) JIerkKo MocTpoOUTL C
DOMOIDBI0 CHMMETPHY OTROCHTENLHO NPAMOH ¥ = x.

106. PareHCTBO ¢ HEOMPULAMEbHbIMI YACIIAMY HE HAPYILINT-
I, ecau ero BossecTH B kBagpar. IlosTomy, BOSBOAA B KBazpar ypas-
HEHUe, CHeAYeT 3aTeM IPOBEPUTH €r0 KOPHM, ~— Beab OHM ORUIM Hall-
JieHBI B [PEATNIOJIOXKEHMH, YTO 00e YACTH YPABHEHUA TOOXHUTELHEI,
Ecym npy DofcTaHOBKE KOPHSA 3TO OKAMKETCHA He TaK, ero CheLyeT or-
6pocHETE KAK MocTopoHEW. B sanarusax 1)—4) geoTprmare ILEOCTD
JIEBOH 9ACTH FAPAHTUPYETCH PABEECTBOM, KOTOPOe TIOIYIaeTCA moce
BO3BEEHMS B KBOAPAT, NO3TOMY RaiIeHHEIX KOPEHb MOXMHO IOACTA-
BHTH TOJABKO B IPABYIO YACTE UCXOAHOIO YPABHEHMA,

107. KopeEh, XOHEYHO, H& 3HAK He BIHAET, HO OHOLXOPEEHOE
BHIPAJKEHHE JOJIXHO OBITE HEOTPHOATENILERIM, & B 3agaeuu 1) oHo
enme He MoKeT o6panaTLCH B HYJb,

108. B zagaruax 1)--3), 7) u 8) creayer paccMATPMBATE ABa
CIYYAsS: 8) KOrga BRpaXkeEne 6e3 KOPHA MeHbIle Hy s, JOCTATOY-
HO, 9TOOLI BHIDAMKEHHE II0J KOpHeM He OBUIO OTPRUATeNbHBIM;
6) xorza BeIpaXKeHHe 6e3 KOPHS Gosbine MW PABHO HYJIO, 06e uac-
TH HEPAaBeHCTBA MOXKHO BO3BECTH B KBajpar., B sagamusx 4)—6)
Ee 3a6yaAbTe 0 TOM, 9T0 BRIpAXKEHHEe [10] KOPHEM J0JXKHO OBITh He-
OTPHIATEEHBIM,

111. 6) a 3mech MOXeT IPHEEMATE TOAHKO HENIOJOKUTEIbHBIE

apauenns, nosromy 4/at = |a| = —-a. 8) 1 3jech a npuHUMaeT TONB-
KO HeNOJOKUTeLHEe 3HAUeHAsA. [ToaTomMy &/-a13 = —g8/~q.
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112, 3) Cnegyer «moAcTpaxoBaThCH» HA CAYYAH OTPHLATENE-

merx suaverwmil a: 3/at = 3fal. 7), 8) Moaymaiire, Kaxoe wuco,
DOJIONHUTEJILHOS MK OTPHIUATENLEOE, BOSBOJUTCA B KBAJADAT MIOK
3HAKOM KODHA.

116. BregeEreM BCIOMOTATENILHOM [IEPEMEHEOH ODHBEIHTE K
KBAJPATEOMY YPABHEHHI).

117. BosseauTe 06e gacTu paBeHCTBA B KBaApAT. «[IoaroEuTes
ZaHHOe BRIPAYKEHHE oA IIPARYI0 YACTH (DOPMYJIEL.

118. IIpom3Besenre CyMMBI HA Pa3HOCTH PABHO, KAK H3BECTHO,
PasHOCTH KBAZPATOB.

119. FppanuoHansHble YPABHEHHUA ¢ KBaJPDATHHIME KODHAMH
peliaioTC] BO3BeAeHHMEM B KBaJpAaT, 4 ¢ KyOHUeCKHMH — B Ky0.

TlonesHo NOMHRTE, uTO (@ + b)3 =a%+ b3+ 3ab(a + b).

120. Yrolul HalTH HEeM3BECTHBHIE IO MX CYMMe U NpOU3BEne-
HHN10, yA06HO COCTABHTH KBAAPATHOE YpABHEHWE, Ropﬂsmn KOTO-
pOI'O ABIAIOTCHA HER3BeCTHEIC.

121. BeeguTe BCOOMOraTeJbHYIO IePeMEHHYIO.

122. TIpuBesuTe KOPHU K 061eMY 10KABATETIO.

123. BripayxkeEre DoZ KOpHeM ¢ (OJBIIEM [IOKA3ATEIeM I0CTa-
paiTech OpeZCTABUTE B BHAE KBAApaTa.

129. IIpexcrarbTe ZaHHOE PABEHCTBO B BHAe PABEHCTRA CTEITe-
Hell yucna 2 U nepeififuTe K paBEHCTBY NoKazareaelf,

138. 1), 2) IonpoGyitTe CORPATHTE Zpobbs HA 4 B HEKOTO-
poit crenenu. 5), 6) ITorpoGyiiTe YyOpPOCTHTH KMy Apobe OT-
JeNBbHO.

141. C DoMOmBI0 BCIOMOIATENILHBIX MEPeMEeEHEIX CBeAuTe
YpaBHeHHA K KBaJAPATHbIM, RO‘l‘OpHe He N0JIXHBI HMeTh HOJ0XKH-
TeTbHbIX KOPHEH.

rhasa
MNokaszarennHas
- nnorapudpmuyeckas QyHKUMU

148. a8 u a% moxno maitTh, 3HaR al.

152, HaitauTe KBAKPAT HCKOMOT'O BRIPAKEHNA.
155. IlpuseauTe 06e YACTH YPABHEHUH K OJJHOMY OCHOBAHUIO H
TNIpUPABHEANTE TOKABATEIIN.
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156. 1)—6) CrapaiiTech BHIEOCHTH TAKON MHOXHTEND, UTOOH! B
CKOOKAX 0CTANMHCH TesIBie uucna; 7), 8) PasEecHTe nO pA3HRIM UAC-
TAM PABEHCTBA CTeleHH C OAMHAKOBRIMY OCHOBAEKAMHM.

157. CeeguTe K KBaAPATHBIM ypasneumm, BBOAS BCIIOMOI'a-
TENBHYI NePEeMeHHYIO,

158. 1), 2) BanumuTe NepBoe ypaBHeHHe CHCTEMEI B BUZe pa-
BEHCTBA CTeHeHell ¢ OJMHAKOBLIMH OCHOBAHMAMM; 3) B mepBOM
VPABHEHHH CHCTEMBI IPHMEHHTEe GOPMYJIY COKDAIEHHOIO YMEO-
JKeEuA; 4) B IepBOM YPABHEHWH CHCTEMhl PABEECUTE TepeMeEHbie
N0 PA3HBEIM YACTAM PABEHCTBZ M moayMaiTe o cBOMCTBAX (DYHK-
I¥H, 3Ea9eHAA KOTOPO PABHE!, COOTBETCTBEHHO, JIEBOi M nparoit
JaCTAM PABEHCTBA.

159. 1)—4) SBanminuTe NPaByio 4aCTb PABEHCTBA B BH/E CTeMNe-
HU ¥ BOCHOJB3YUTECE MOHOTOEHOCTHIO IOKASATENbRON HyHKINN;
5), 6) npumenuTe MeTOs HHTEpBANOB; 7), 8) BOCHONBAYiiTECH TEM,
YTO JIeBAA ¥ OPABAA YACTH PABEHCTB 3aal0T PYHKILHY ¢ PASHBIM
XApPAKTEPOM MOBOTOEHOCTH; 9), 10) cTeneEn ¢ OAUBAKOBEIMY II0-
KAa3aTeNAMH MOKHO JAeJHUThH APYT Ha JIpPYra.

160. Crepure 38589y K PENICHMIO KBAAPATHOTO HEPARCHCTEA.

161. Peus mieT 0 YHCIE OOMOMKUTENLHLIX KOPHEN YPABHEHUHA

2

y°* —ay + a — 1 = 0, xoTopoe IIpHM BCEX 3HAYEHHAX 4 HMeeT
KOpeHb, paBHEK 1.

168. 1)—4) Picnonssyiire onpenenesune aorapudma. 5), 6) Pe-
IIHUTe KBAAPATHOE YpaBHeEUEe OTHOCUTENLHO Jorapudma,

168. 3amuumre 06e TACTH HEPABEHCTBA B BHJE CTeleHel ¢ oj-
HEM M TeM K€ OCHOBAHHEM,

171. HogymaiiTe, KAK M3MEHUTCS 3HAYEeHMe JorapudmMa, eciad
ero OCHOBaHME UBMEHUTL Ha 1.

172. B 3)—8) e saGumBaiiTe, uTO OCHOBAHHWe JorapmdmMa He
MoxeT OBITE paBHO 1.

173. 5) Paszenure nowseRHo Ha 9%,

174. O6paTuTe BEMMaHKe HA XapaKTep MOHOTOHHOCTH (QYHK-
IH#, 33JABAEMRIX BRIPDAKEHMSIMH, CTOSIIHMM B PasHBIX YACTAX
paBeHCTS.

175. IlepetinuTe X nOKasaTe bHEON (popMe pPABEHCTBA H HOBTO-
purte pemernnme \e 161,

176. IlpeacTapbTe 06 YACTH HEPABEHCTBA B BH/E JOTAPMU(HMOB
¢ OZMHAKOBEIMH OCHORBAHMAMU K BOCHOJB3YHTECh CBOMCTBOM MO-
HOTOHHOCTH JIOrapHGMHIeCKON QYHKIUHA.

177. IlposepbTe, YTO KOOPAMHATHI Had/eHHOH II0 PHCYEKY
TOUKM Oepecedenus IpadmKos yA0BJISTBOPAIOT YPABHEHHUAM, 38&-
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papmuM GyExuun. IIpy 3anucy OTBETOB K HEePABeHCTRBAM He 3a-
6yzabTe 06 ofnacTax onpejeteHud HYHKOAH ~— HAMACHHRIE pellie-
HUS AOJMKEB! NPUHANJIEHKAT: HX HepeceueHHI0 (OAHOBPEeMEHHO
obeum obracram).

178, He 3a0yzeTe, uT0 BHIpAXKEHMEe NOJ| 3HAKOM Jorapudpma
MOJKeT NPHHUMATH TOJNBKC IOJOXKHTENbHEIE 3HAYCHMs. MoxHO
Cpasy BeIZEJHTH COOTBETCTBYHINYI0 YACTH KOOPAMEATHOM npﬂ-
Moeii, a 3aTeM yxe PacCMATPHBATE HWHTEPRAJIEL.

179. PaccMoTpuTe Ba CAYUAS: KOTAA OCHOBAHME Jorapudpma
mersne 1 1 xorga Goasine. He 3abyaesre 06 O3]

180. He 3abysabTe, 9To BRIpAXKEHHE IOA 3HAKOM Jorapudma
JOJCHO GBITH MOJOMKHUTENLHO,

- JZ2-1 -
182. 6)f+1 T J2 —1; 8), 9) nepetianTe K

JorapudMam ¢ KAKUM-HHGY AL OZHUM OCHOBAHUEM,

186. 1) ITpeacraBeTe ofe TaCTH B BUJE CTEIIEHEH ¢ OCHOBAHUEEM
3 u HaliguTe cyMMy apudMeTHUIeCKOM# Tporpeccun; 2) nepefauTe
kx jmorapuipmam ¢ ocHopapuem 10,

187, Cpaeuure orgensEo ¢ 2 ¥ 3.

188. JlocTraTouno paceMoTpers caydait, Koraa Jorapudmel oo-
JoxkuTeNnbHbBl. [IpHMeHUTe CBOMCTBO CyMMBI OGPATHO IIPOIODIIH-
OHANBHBIX NEePeMEHHBIX.

189. PaccMoTpHTe PASHOCTE JJOTAPH(BMOB.

190. O6nacte pomycTumelXx 3Eavenmit mepemennoi (O/I3) —
9TO MHOMKECTBO YHCeN, AJIA KaKIOr0 ¥3 KOTODPBIX KaXJoe U3 BbI-
paxeHNH MMeeT CMBICH., BRINONHEAA npeofpazoraEud, cTapaiTech
TIOJIYYETE JIOTAPHPME] C OAMHAKOBBIMH OCHOBAHHAMM.

191. IoaymaiiTe, DO KAKOMY OCHOBAHWIO JIOrapudhMUpPOBATE
ypaBuenue. 11) x MOKeT NpUHUMATE K 3HAYEHHE 1.

192. IIpencraBeTe JEBYIQ YaCTh YPABHEHMS B BHJE CTEHNEHU C
ocHoBgHUeM 20.

193. Haiture sorapndmer a'%¢¥ i ¢'°€ o ocuosanmio b.
195. 1)—3) IToTenmupyiiTe HEPABEHCTBO C Y4ETOM MOHOTOH-
HocTH Jorapudmudeckoil pyaknun; 4) IpHBefuTe K KBAIPATHO-
My HepaBeHCTBY OTHOCETeaBHO log, (3% — 1); 5) mpusezure K
. 2 .
KBAZPATHOMY HepaBeHCTBY OTHOCHTENSHO logg (4° + 1); 6),
8)—10) paccMoTpHTe CNyYan, KOTJa OCHOBAHUE JorapudMa MeHb-
e u xorga Soasoe 1,
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FrnABA

M|

TpuroHomeTpuyeckue GyHKLUMN
M NX CBOUCTEA

232. Henoawayiire pesynprarsl Ne 229,

245. IIpeacrasere sin ¢ — tg ¢ xax %‘—1—

268. Crepyer yuecTrs OrpAHAYEHHOCTH MHOMKECTBA 3HAYEHMH
APKCHHYCa, APKKOCHHYCA, ADKTAHIEHACA ¥ ADKKOTAHTEHCA.

269. Cm. yxaszanue k Ne 268,

271. OTHecHTECH K 9THM YPABHEHEAM K&K K KBAAPATHLIM.

295. 5), 6) PaccmorpuTe BEIpaskeHHe B IPABOM Y4CTH PABEHCT-
B KaK KBAADATHLIA TPeX4IeH OTHOCHTEeNBHO Sin x u noaymatite,
HA KAKOM IIPOMEXYTKE ero PaCCMATPHUBATE.

298. PaccMoTpuTe BHIpajKeHHe B IIPABOM YacTH panenc'raa KaK
KBAZPATHBIA TPEXUJIEH OTHOCUTENLHO Sin x ¥ nogyMaiiTe, Opy Ka-
KOM 3HAYEHHM CHHYCA €ro 3HAYeHVe HANMEeHbIIee,

299. PaccMoTpuTe BHIPAKEHUE B IPAROY YACTH PABEHCTBA KAK
KBaApATHHIM Tpex4ieH ¥ moayMmaiTe, Kakoit nomksa 6uITe abe-
IECCa BePIIMHEL COOTBETCTRYIOMelH napafosrsl.

335. HeobxozuMo 1 J0CTATOYHO, ITO0H CYMMa KBAJDPATOB UM-
ces 6niya pasHa 1.

341. 9), 10) Bossezure ofe yacTu ypABHEHHS B KBAAPAT, 3HAA
DpPOM3BEIcHHE ¥ CYMMY, MOXXHO COCTABHTH BCIOMOTATEJIbHOE
KBaJipaTHOE YypaBHeHNe ¢ IOMOLIbIO TeopeMal Buera.

343. 1) BoseeauTe B KBagpar ofe 4ACTH JSHHONO PABEHCTBA.
2) BoseepuTe B KBaJAPAT PABEHCTBO, HOJY4YEHHOE B IIEPBOM BafAHAM,

345. 1) 1-ii cnocof. PaccMOTPUM eAAHHYEYK OKPY¥EOCTE C
IEHTPOM B HauaJie KoOpARHAT. ONs Toury sro¥ OKPY»KHOCTH, Ha-
xoAameiica B I KOOPAMEATHON YeTBEPTH (Yroa 0BOPOTA OCTPRIA),
ZOKA3LIBaeMOe YTBepKIeHNue CBOLUTCA K O9eBMIHOMY CDABHEHHIO
CYMMEI KATETOB C F'MIIOTeRy30i, papao# 1. 2-ii cnocob. CpaBHUTE ¢
1 KBajpaT CYMMBI CHHYCa X KocAHyca yria I ueTBepTH.

349. IpeacrasbTe YINIEI caegyromum odpasom: 1) 15° = 45° — 30°;
2) 756° = 45° + 30°; 3) 105° = 60° + 45° » nprNMeHNTe (POPMYJIILI CHHY-
€2 ¥ KOCHHYCA CYMMBI ¥ PASHOCTH.
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355. 1) IlpepcraBrTe sin 48° ®ak sin (23° + 25°) u npEMeruTe
dopMyay CAHYCAa CyMMEIL.

362. Bocioasay#iTech Tem, aro 15° = 45° — 30°.

391. B opouecce npeobpazosaguit ofpaTuTe BHUMAHKE HA I'D&-
HUIBI, B KOTOPBIX 3aK/JII0YEHB! APrYMeHRTH TPUrOHOMETPHYECKHX
byHKITHHE, 7 KAKOBEI IO 3HAKY HX 3HAYCHHNA,

394. IIpeacraBbTe APryMeHT CHHYCA B BUJAE CYMMBI.

395. 4) UcnonsayiiTe hopMyny KOCHEYCA JBONEOrO yria.

396. YmuroxbTe paseHcTBO Ha 8 sin 20°,

419. 6) IlpencTaskTe NPABYIO YaCTh PABEHCTEA CASAYION[AM 00-

:—co8 X = i
pasom: ~Cos 5 = Cco8 (n 3 )

423. 1) VupocruTe JIeBYH UacTs ypaBrReHHA. 2) CeeguTe k
KBAZ[paTHOMY ypaBHEeHHI0. 3) Pemure passomenneM Ha MHOMKHUTE-
nn. 4) Ozropoxmoe ypasuenwe. 5) HcemoassyiiTe dopmysnni: pas-
HOCTH KBAJPATOB H DA3HOCTH ¥ CYMMEI KOCHHYCOB, 6) Mcnmonsayii-
Te BEIHeCeHRne 000iero MEOXKHTEN B GOPMYNYy KOCHHYCA KBOHEOro
yraa. 7) Pasfenure ypasHenne Ha 2 B ONpUMEHATE OAHY H3 LBYX
dopmMyn: KOoCHEYCA DA3HOCTH WIN CHHYC& CYMMBL! ABYX apryMeH-
ToB, 8) Pemaiire nam no GopMyse PaSHOCTH KOCHHYCOB, MJIH HC-
mONB3Ysl YCIOBHE paseHCTsa KocuHycoB, 9) Oznopopnoe ypasHe-
Aue. 10) HenoneayiiTe cnocol rpynnupoBKE ANA PASNIOKERHA HA
MuEOMNTEeH. 11) CBegute K KBaaparaoMy ypasHeruwo. 12) Oano-
poxEce ypaBHeHue, 13) CeepruTe IO (hopMyNe cuRyca cyMMEL 14)
Ceegure K ofZHOpOZHOMY ypaBHeHHRIO. 15) Ilpumennre dopmMynn
npreeaerns. 16) Pasgenure Ba 2 4 ucnonsaykire ofHY H3 (hOpMyI:
KOCHHYCA CYMMBEI MJIH CHHyca pasHocTH. 17) [IpmmeruTte dopmy-
JIB: PASHOCTH KBAJPATOB H KOCHHYCA ABOUHOro yrvia. 18) Paano-
JKHTe HE MHOMXKUTENH Croco00M rpyIIIAPOBKH,

428, IIpeobpasyilTe nmpaByl YacCTh, BBOASA BCIIOMOTATEJbHLIH
yroJ. :
429, 2) IIpeobpasyiiTe NOKA3ATENb CTENIEHRE YHCAa 4 K BALY

%(1 — tg x). 4) IlepeiiauTe K cuHycam 1 Kocunycam. Korga 6ynere

TNepexoAuThs OT NMPOCTEHINero TPUrOHOMETPAYECKOTO YPABHEHUA K
moKasaTeabHOMY, He 3a6yapTe, Wro nNokKasaTenbHAR (QYEKOUA
TPHEEMAET TONLKO MOJOXKHTeNbHEe 3HAUYCHHU A,
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FTARABA

MosTOpeHue

431. 5), 6) PaccmoTpuTe KBAAPATHEIH TPEXYJIEH OT BCIIOMOra-
TeJBHON NepeMeHHOM M NOoAyMaliTe, KAKHe 3HAUEHHS OHA MOMLET
NPEHEMATE. 7), 8) [ogyMaiiTe, HA KAKOM HNpOMeXKyTKe DYHKLMA

BO3pacTaeTr, a Ha KakoM yOmsaer. 9) 3* + 37 — cymwna o6parHO
IPONOPUHOHANBEEIX IePEMEeRHEIX, KOTOpaAA MUHUMAILHA IIPH pa-
BEHCTBE KX 3HAYEHHIA.

433. 5), 6) PaccmaTpuBaiiTe MHTEPBAJIL HA TPUIOHOMETpAYE-
CKOM KpyTe.

440. 7)—9) CpaBExTe HanboaboIee 3BaUY€HRe OAHOK YACTH pa-
BEECTBA ¢ HAUMEHbIMUM 3HAYEHUEM JPYroi.

441, He zabpisaliTe 06 obnacTy sEadeHK) Yy; X) ¢ IIOMOIIJ,’]:!O
GOpMYI DpHBEAEHNA DepeiaAnUTe K HYyKHAOK QYyHKOHUA,

442, 1) TIpeacTaBbTe BCE YACTH HEPDABSHCTBA KAK APKCHHYCHI H
BOCHIO/IL3YHTECH CBOMCTBOM MOHOTOHEHOCTH apKCHEYCA; 2) pelmuTe
HEPABEHCTBO KAK KBAJPATHOE OTHOCHTENRHO ADKKOCHHYCA M, C
yueToM obnacTH sHaYeHMil apKKOCHHYCA, MCIIONBL3yiiTe CBOHCTBO
€70 MOHOTOHEOCTH.

443. PaccMOTDHETE ABe TOYKH, CUMMETPHAYHBIE OTHOCHTEIBHO
upsamoii y = x. CpaBENTe HX a6cnuccH ¥ OPAMEATEI,

459. ITocTpoiite rpadux dyexuun y = |4 + 2|x| - x| u onpeze-
JMHTe, CKONBKO O0MIMX TOYEK OH ¥MeeT ¢ upaAMoll ¥ = a B 3aBUCH-
MOCTH OT 3HAYEHHA .



PeweHunsa

FNABA

DYHKUMU U rpadUKu

12. BricoTa KopoOK¥ DABEA X, 4 B OCHOBAHHH €€ KB&JPaT €O
croporoii 10 — 2x, ITo ¢dopmyne ob6beMa NPAMOYIOJLHOTO Hapai-

Jenenumexa umeeM V = x(10 — 2x)2 = x(2(5 - x})2 =4x(5 - x)z.
4- 4 2
13. g = __4_y' y=4- 3% P=2(x+y)=8- 3% HOHHTHO,.

9TO X — YHCAO NOJOXKUTEABHOEe U 3aBef0MO MeHbIIe, YeM KaTeT,
pasHbIii 3. ;

14. 3) n) ITpm Bcex x < 0 3Havenwne BEIpaXKeHua X + |x| pasro 0
H, CJIeZ0BATENBEO, IONAA8ET B YKA3AHEYIO 06,1acTh OnpeaelcEns.
Ilpu x > 0 umeem x -+ x| = 2x, 3HAYEeHNA KOTOPOTO NMOMAZAIOT B
yKassHHERIHE mpoMe:kyToK npu 0 € x € 1. x) [Ipa Bcex x < 0 3Hage-

HHE BRIPANKeHUs x—TIxI paBHO 2 W, CAEJOBATENbHO, [IONAJLAET B

yka3aHRyi0 obsacTs onpepeneHud. Ilpm x > 0 umeem 5-_?'5'-' =0,

BHAYHT, ¥ IPH TAKMX X MEI He BHIXOAMM 3& DPEJeasl TPOMeKYTKA
[-1; 2]. A npu x = ( BeIpaXKeHHUE '5—?‘;1?-' He MMEET CMBICIA ¥ TOMNb-
KO 3T0 3HAYEHHE X M CJeAyeTr HCKIIIUTE.

32. Ilyers nopsiMas mepeceKaeT COOTBETCTBYIOUIVIO BETBb I'H-
nepboner B Toukax ¢ abcuuccamn a u b, Toraa JoAXHO BRIOOMA-
1
= +b. -p="_=
3 b. Orcionaa — b =% aab=1,

nockONBKY a %= b. Cnepoparensno, OpaAMad AOJNMKHA IepeceKars

1 1
runepfoay B TOYKAxX (a; ;) H (E; a), CEMMETPUYHEIX OTHOCH-

HATHCA PABEHCTBO: % +a= g2

TEIBLHO OpaAMo¥ y = x. 3HAYHT, H CaMa CEKYIIas CHMMeTPHYHA
aToit IpaAMOii H UMeer yIVIoBOH Kooddunuenr &k = ~1.
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48. ToxasaTeasbcTso. [lna molex Xy U X9, BXOAAOIHX B
UpOMeXyTOK L, u3 ycnosma x; < xg crefyeT, 9To f(xy) < f(xg) 1
g(xy) < g(x3). Cxnaspinas ABA BEPHBIX HEPABEHCTBA OJHOTO 3HA-
Ka, noJaydaeM BepHOe HepasescTBo: f(x1) + #(x1) < f(x2) + g(x5), a
3HauMT, QyEKDEA y = f(x) + g(x) Ha npomexyrke L BoapacTaer,
4TO B TPefOBANOCEH AOKASATE.

52. B Ne 50 BRI oxa3ann, 4To GyHKONA y = —f(x) yOuiBaeT Ha
[a; b]. Cymma aByx ybeiealomux Ba [a; b] ¢pyERDUt yGriBaer
(moxasarenscTBO AHANOTHUYEO Ne 48), smauurT, y = g(x) + (—f(x))
y6uiBaer Ha [a; b]. Ha xoEnax orpeska oTa GyHKIHA OPHHNNMALT
BHAYEEMS pPAsHBLIX 3HAKOB, 3HAYWT, B CHJY EENpEePHBHOCTH OHA
HMEeT HA ITOM IIPOMEXXYTKe HyJb. 3TOT HYJb, BCAEACTBHE MOHO-
TOHHOCTH (QYHKIIMHA, ABJAAETCH €IWHCTBEHHBIM, T. €. YpABHEHHe
f(x) = g(x) nmeer Ha (a; b) eguHCTBEHHLIN KOPeEb, 9T0 u TpeboBa-
JIOCh JOKA34TE.

53. Bo3aMOMXHOCTE OTCYTCTBHA KOpHEN MOXXEO IDOWLIIOCTDH-
poBaTh OpUMEpOM. A AIA AOKA3ATENLCTBA €IMHCTBEHHOCTU 28-
MEeTHM, 9T0 W3 YCJOBHMA X1 > Xg, TAe f(xp) = g(xg) cnepyer, uro
f(x1) > f(xg) = g(xy) > &(x1), a U3 yenoBHA Xy < xg CAEAyeT, ITO
flxq1) < flxg) = g(xp) < g(x1). Bragur, npu x; # xg flxy) # gx1),
T. €. Xg — eOHHCTBEEHBI! KOPEeHb, 970 ¥ TPeGOBATOCH JOKASATS,

65. 1) Touxa x = a ocu abenuce pacnonosxkesa Hazg napabonoii,
3HAYHUT, 3HAUCHHE KBAZAPATHOIO TPEeXUIeHA x2 ~ 2x + a B Heit or-
pnn;a'rennno:a2—2a+a<0,a2—a<0, afa-1)<0,0<a<1l.
2) VpapHenwe OyZeT HMeTh e/JMHCTBEHEBIH HOJNOMKUTENbLHBIHE KO-
peHsb, B TpeX cay4aax: a) D = 0 u xy > 0; 6) KopHm MMeKT pasHbIe
3HaKH, T. e. a ~ 1 < 0; B) 0OAHMH K3 KOpHe} paBew HYJ, & BTOpol
TIOJIOSKMTENEH, T.e. 4 — 1 -Ona>0.Hmeeu:a)D=az—4a+4=0,
(@ -2)%>=0, a=2. IIpm sToM g = 1 > 0, uTO yAOBIETROPAET TDE-
6osamio cayuaa; 6)a-1<0,a<1;B)a-1=0,a=1. lpuarom
x9 = 1> 0 — ygpornersopsaer rpebosanuio cayqdas. OROHIATONEHO
nonyqaem: a < 1, a= 2.

67. 3) BosplleMy HOJIOIKKHTENLHOMY SHAYEHWI0 IOAKOPEHHOIO
BHIPAYKEHNSA COOTBETCTBYET MeHbINee 3HAdYeHue DyEKuHH y. CBoe
Haubosbinee 3HAYCHME DOAKOPEHHOE BRIDAYKEeEHe TPUHIMAET IpH

X = ——— =2, 370 3HEAYEHME NPUHALIEKHT NPOMEKYTKY [—1; 3]
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¥ paBHO 4. 3HAUUT, HAaMMeHbllee 3HaAYeHwe Y(2) = % = 3, Yem

AQIBIIE X OT YUCJAA 2, TeM MEeHbIIe 3HAYEHHE TIOAKOPEHHOrC BhIpa-
sxenna. Ha yKasaHHEOM NPOMEXYTKE CaMad yAaJeHEAs OT 2 ToY-
K& ~— 3TO JIeBhlii KOHEL NPOMEMYTKA. 3HAYeHNe MOAKOPEHHOro
BBIDKEHHUA NPH x = —1, HAUMEHbINEE Ha YKA3AHHOM OPOMEXyT-

7 6 12
Ke, PABHO - . 3HAYHT, Haubosiemiee 3HaYeHHE Y(—1) = e = =,
» pasHo g AR S

68. ®yuxupa S(x) onpeseneHa IPU BCEX X, OPH KOTOPLIX CY-
INECTBYET NPAMOYTONLHNK, T. €, npyn O < x < 3, OGoznauuM Anuny
IDYTO# CTOPORBI NPAMOYTOJbHMKA 6yKBOH @, Torjna S = ax. Us

a 4 4(3—x) _

nonobusa TPEYTOABHHKOB HMEeM: -3-—- o 3’ a= 3

4

CHEIOBATENBHO, S(x) = 4x — % ¥2. HauBonvinee saagerue KBajApaT-

—4
"(3)
anexameM D(S), spaunr, HauGonkinee sEaveHNe QYEKEEK S(x)
pPABHO S[g) a= 3, Tlonyuaem 0 < S(x)< 3. 0rBer IXNS)=(0; 3),
E(8)=(0;3).

BRI TpexdieH 4x - %xg HPRHVUMAET OPH X = = g, npuHa-

rmagaA

N

CreneHn n KOpHU

75. 4) He cymecTByeT, TaK Kak creneHs (~2)” okangusaeTca Ha
4 ToaBKO npu werHoM n (n = 2, 6, 10, ...), a TAaKRe cTemeHA TIOJIO-
scmrensssl, 5) He cymecreyer, (-3)" okagumuBaerca Ha 1 Tomsxo
HpHU 7 KPATHOM YeTHIPEM, A TAKHE CTeIIeHH TIOX0MKATeIbHEL.

78. 2) IIpn HeueTHOM n (PYEKOUA ABIAETCH BO3PACTAIOIICH.
Ecam ee rpadMK DepeceKaeT oCh OPDAMHAT B BEPXHEH HOJYILIOC-
KOCTH, TO B IV ueTBepTH ¥ Hero He OyJAeT TOYEK, a eClIH B HHXXHEH,
T0 TO49eK He 6yget Bo Il werBepTH.
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90. 1) Bysiem nozbuparh KODEY MHOIOWIEHA 2%+ 8x% - 10x - 24,
HCOoAB3YA exemy 'opHepa. YerHo nposepus, 4To B 1, Hu —1 ge #n-
JFIOTCA KOPHAMH, 3aNOJIHAEeM Tabuimy:

1 3 |-10|-24

2|y &8 |=0

-2 1] 1¢(-12| 0

xy = —2 — KOpeHL MHOrO4YJeHa. Teneps OCTaNOCh HAliTH KODHH

KB&JAPATHOrO TPeXdYJieHa 2+ x- 12, xoapdUOUeHTHl KOTOPOTO

3ammucadsl B nocaefHell crpoke Tabmmansl. KopEH pasHsl: x5 = —4,
x3 = 3. ITo reopeme Beay 224+ 3x2-10x - 24 = (x + 4)(x + 2) x
X (x — 3). 2) Mo:xuo oBoliTucek ¥ 6e3 nogdopa KOpHel, UCIIONBLIYA
FPYINHAPOBRY: 2x5 — T2 - 2x + T = 2@x -7 -Q2x-17) =
=(2x ~ T2 - 1) = (2x ~ )z ~ 1)(x + 1). 5) P(x) = 2x% + 5x3 -
- 10x% + 5x — 12. Verno nposepus, 4ro Hu 1, au ~1 He ABAAKTCA
KOPHAMM, 3anoaHAeM Tabunny:

2 5 |-10] & |—-12

2 2|1 9|8 |21]=0

-21 2|1 (-12] 29 | #0

3312|1123 #0
-3 2 |-1|-7|26 ]| =0
4 1211842 =0

4|1 24{-8(2 |-3|¢0

-4 — KOpeHkr MHOTO4YNEHA, BHAYUT, 2x+5x% - 1022 + 5x - 12 =

= (x + 4)(2x° ~ 3x% + 2x — 3). Mu yxe nposepsaad yucia +1 u
13, smaunT, HennIX KopHell y BTOporo MuEoXxureas HeT. OaHako
€ro MOHO PABJIOIKHATE H8 MHOMKUTE/H ¢ IOMOIBI0 PPYNIHPOBKN:

(2x% - 3x%) + 2x - 3 = 2%(2x - 3) + (2x - 3) = (2x - 3)(x% + 1).
OxoEuaTeabHO MojydaeM, uTo 2x3 + 5x3 — 10x2 + 5x ~ 12 =
= (x + 4)(2x - 8)}(x% + 1).
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' =2 T Y P
=4 /3 —4‘\:_/%

Puc. 123 Puc. 124

91. 1) Muorouner nMeer KOpHH X1 = —4, x9 = ~2, xg = 3. He-
PaBEHCTBO pelnaeM MeToAoM uHTepnasop (puc. 123). OrseT:

x< -4, -2 € x < 3. 5) Ilockoasky 22 +1=un OpH KAKHX 3HAYe-
HAAX X He ofpainaeTcA B HyJb, MHOrOWJIeH UMeeT KOPHH X1 = —4

" Xy = g . Pemaem mepasencrTso (x + 4)(2x — M+ 1)< 0
(puc. 124). OTser: -4 < x < g
106. 3) Bossepem 06e 9acTh yDaABHEHKA B KBAADAT. 9x% + 16x =
= 4x% + 9 + 127, 5x% + 4x - 9= 0, x, = 1, xp = -2 . TIposepka:
nprx=1:2x+3=2+ 3 2 0, enegoBaTensHO, 1 ~ KOPEHb; NpH
18

x = —g: 2x+ 3= g + 3 < 0, cnenoBaTensHO, —g He ABJAETCHA

xopHeM. OrBeT: 1. 7) BRespem HOByIO DepeMeHHYIO i = x + 1,
rorna A3y +4 — Jy = 2. Veaunum xopens: /3y +4 = Jy + 2,
3y+4=y+4+4~@, 2@(@ - 2)=0, y=0wnmu y = 4. Ilposep-
Ka: upu y = 0: JQ-I’ +2= 0 +2 >0, crenosareasso, 0 — KODEeHB;
y=4: m - Jg} =,,/E - JZ = 2, cnefoBaTeNbHO, ¥ =4 — KO-

peHs. BepeeMca K nepemersol x: x + 1 =0, x=-1; x +1 = 4,
x=38.0rBeT: ~1; 3. 8) Beefem HOBYIO IepeMeHHYO J = 3 — X,

rorma 12 +y + Jfy = 6. Yegunum xopens: J12+y =6 — Jy,
12+y=386+y-12Jy, Jy = 2, y = 4. IIposepka: mpu y = 4:
6 — Jg_; =6 — /4 > 0, cregopaTenpEO, 4 — KOpeHb. BepEeMcA K me-
peMeEHO x: 3—x=4,x=-1.0rseT: -1.
108. 2) EBeam x < 0, gomxso 6mTe 2x + 15 > 0,
T. e. { x <0, { x <0, Ecmu x =20, pomxsEO OHTH
2x+15>0, | x=>-1,5. :
2x+15>x2, T. e, {x?ﬂ, {x?O,
2x + 15 > x%, x?-2x-15<0,

{ x>0, "0 € x £ 5. ObvenuEan peayasTaTH 0DOHX CIAYYAEB,

-3<x<5H,
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x=1,
noxyyaem —7,5 < x < 5. 4) lomxeEO 6BITH {3-\7"‘730,
2-2x+1>8x+1,

x>1, x;I’
xB—-%, xz—%, x>6. 7) 1 cayuai:

12-51—630, x<-lumx =86,

1
3x—-1<0, x<§’ 1 1
- <=,
{5x2+x>0, xi—%wmx?(), x< g wm 0<x 3
1
-12 Z 2,
2-ﬁcnyqa.ﬁ:{3x2 L 9 *=3
Bx“+x29x°“+1-6x 412—7I+1€0,
1
x>§,

8 8 °

T-433 _1 _17+.33

3 3 g » GHATHT, peme-

IIpEKHAKA IOKA3KIBAET, 9TO

HHEEM CHCTEMBI ABJIACTCA IPOMEKYTOK % LX< ﬁ'ﬁ'@ . Obbegunasa

pesy:mrafm, noayqyaem oTBeT: x< -l, 0<x< ?—"—"8@.

116. 2) Beesem BCIOMOraTeIbHYI0 DEPEMEHHYI §f = ‘1/_ dxt+ 16,

roe y 2 W,Tomayz-y—2=0,y1 = 2, Ya = —1 — He yOBIETBO-
psieT YCJIOBHIO BBECHUA NepeMenHok y. BepueMes K epeMeHHOM x:

6/3x4+16 =2, 3x* + 16 = 64, 3x* =48, x* =16, x; = -2, xy = 2.
6) BeegeM BCIIOMOraTeNbHYIO IEPEMEHHYIO Y = ’i/._x + 2, Toraa 5 +

+% =2, y% -9y + 20 =0, y; = 4, y» = 5. BepreMcsa x mepemes-

HOli x: 3fx +2=4,x=8;3%x +2=5,x=27.0rser 8; 27.

119. 2) Bossegmem pasescrso B Ky6: x + 10 - x + 9 -
~33(x+10)(x-9N¥x+10-8/x-9)=1;19-38/x2+x - 90 =
=1; Y2 +x-90 = 6; x2 + x -~ 90 = 216; xZ + x — 306 = 0;
x1=-18; x9=17.0rreT: —-18; 17.
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RIS S S O T
120. 1)< Jx  Jy 3 Jxy 3’ IIoCKONBKY M3 BTOpO-

xy=9, xy=9.
Vy + Jx =4,

Jxy =38.
MOTaTeNbHOE KBAaJPATHOE YDABHEHME, KODHAMH KOTODPOTO HBJIA-

= X nl’
ma‘\/;H@:22_4Z+3=0,21=1’22=¢3‘{‘\/x_1 1'{ 1

Jy, =8, W=9%
{J‘x_2=39 {x2=9,

Jya=1, 2=1 Orser: xy =1,y =9 x2=9, yp = L.
g 7 Ly

3) BossesieM nepsoe ypaBHeHEHMe B Ky, YUMTHIBAS IPH STOM HH-

0 YpaBHEHUSA ny = 3, umMeem: { CocTaBuM BCHO-

dopManmio 3 Broporo ypasHemus: Yx + &y =4, x + y +

+3%xy (Vx + &y) =64; 28+ 3%xy +4=64; ¥xy = 8; xy =27.
IIpouseeneune HemseecTHnix 27, a ux cymma 28, CocraBum
BCTIOMOTATEIbHOE KBAJPATHOE YPABHEHHE, KOPHAMHE KOTOPOTO AB-

AAOTCH HemsBecTHule: 22 — 282 + 27 = 0, 2y = 1, 25 = 27.
{x1=1, {x3=27, |

y1 =27, lys=1.
4) IIpeoGpasyeM mepBoe YpPaBHEHHME CHCTEMEI, YYHTHIBaA, 9TO M3
sroporo ypasnenns $xy =2 u §/x2y2 =4: Yz Jy + Yy Jx =12,
8/x2y® + 8/x3y? =12, 8/x2y2 (8/x + 8fy) =12, 4(%/x + %y) =12,
8/x + 8/y = 3. Cymma xopseit paBHé. 3, a X MpOUSBEJeHMEe PABHO 2.

CocTaBEM BCOMOraTeILHOE KBAJPATHOE ypasHeHMe: 22-8z+2= 0,
21 b 1’ 22 = 2r

8/, =1, {x1=1, 8fxy=2, {x2=_64,
‘Vy-l=2’ y1=64, 5@;:1’ yz-——“l-
y1=64;x2=64,_y2'==1.

OrBemixy =1,y =27;x90=27,y3 = 1.

OrseT 2y = 1,

121. 1) Bseaem BcooMoraTeNbHEYIO ePEMEHRYIO Y = 8/x + J.‘E
(y 2 0), Torga sagaya CBOZUTCA K ONpeJeseHRIO BCeX @, IPH KOTO-
PLIX ypaBHeH#e y2 + 4y + a = 0 uMeeT eAUHCTBEHHRIH HeoTpUIIA-
TeJbHEIM KOPEeHBb, JTO MOXXET OPOH30HTH B TPeX CAYIAAX: 8) KOr-
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Aa eJWHCTBEHHLI KODEHbh YDABHEHWS ABIAETCA HEOTPHILATEIH-
HEIM; 6) KOrZa KOpHE yPABHeHHA MMeIOT Pa3HbIe 3HAKY U B) KOTAA
OAHH KOpeHb paseH 0, a apyro# oTpunateneH. PaccMoTpuM atn
cnyqau. a) D=0, 4 — a = 0, a = 4. Kopessb xy = —2 oTpunaTeseH,
YTO HE YAOBAETBOPAET yeaoBmio cnydan. 6) D > 0 u npoussesenne

4 - a > 0’ a < 4’
a <0, a<0,
xopHeit paser 0, saaunt, a = 0. Torma apyroft KopeHb paBeH —4,
UTO YAOBJETBOPAET YCXOBHIO cnydas, O0Le/ilMHAH DeayJabTATHI,
noxyuaem o TBe T: g < 0. 2) Beegem scnoMorarensHyo nepeMen-

HyI0 x = Jf22z+42+ 1, rge x > 1, max xak z > 0. Torga saza-
98 CBORMTCA K ONpPEeJEJeHUI0 BCeX @, IPH KOTOPHIX YPABHEHHE

x2 - 8x + a = 0 uMeeT eAMHCTREHHEIH KOpeHs, GONBIIYI UM PaB-
HBI# eggpHULE. ITO MOMET NPOU3OHTH B TpexX CAYUAsSX: a) Korza
eAVHCTBeRHBIH KOpeHb ypaBHeHna Oonbmie unu paser 1; 6) onun
B3 KopHe¥ Goxbme, a apyroit — mMeHbIme 1 ¥ B) KOTJA OAME M3
KOpEeii 1, a Bropoit Mensmre 1. PaccMoTpuM aTu cayqan. a) D = 0;

KOpHeil OTpUnaTeNbHO: { a < 0. B) Ogpr 3

9-4a=0,a= g. Kopers xg = 1,5 yaosieTsopseT yCJOBHIO CAY-
yas; 6) 1 HaxoguTCA MEeXAY KOPHAMH KBAZAPATHOrO TPeXwIeHA

x% — 3x + a TOrZa ¥ TOJNBKO TOT/a, KOTAA ero 3HAYeHUE IpH X = 1
orpunaTensso: 1 - 3 + a <0, a < 2. B) OguH U3 KOpHeil Tpexye-
Ha paBeH 1 mpu @ = 2. B 270M cyuae, BTOpOil KOpeHb paBeH 2, 9TO
He YAOBJIeTBOPAET YCIAOBUIO ciayuad. O0beruAS Pe3yNAbTATHI, IO-

leqaeuo'rne'r:a<2.a=g.

123. 2) ©7+4/3-%3/3-2 = Q¥ B+2)?.8B-2 =
~33+2-3B3-2~8B-4=-1.

2
129'5)3)(%):‘#""\/1_6928=2’§x=§:x=g,

g
/)" = /8.
140. 1) Beegem HOBYIO nepeMeHHylO y = x + 3, rae y 2 0, n
1 1
nepenuIeM ypaBHeHMe B Buze (y + 6)“ = yz. BossezeM ypaeHe-
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HEe B Wecryio crenens: y + 6 = y3, y® ~ y — 6 = 0, ITonpoGy-
eM nogobpare Lenwll KopeHb. BHAUM, UTO YDaBHEHHe HMeer
KOpeEb 2. PasnoX¥MM /eBy10 49aCTh YPABHEHMS Ha MHOXKHTe-

am (y - 20y + 2y + 3) = 0. ITocKONBKY KBAIPATHBIN TPEXUWIEH
¥+ 2 +3 :copueii He uMeer, TO YHCJO 2 — eAMHCTBEHHBIN KO-

peHb YPABHEEUA y ~ y — 6 = 0. 3r0 yncn0 YAOBIETBOPHET YCIO-
BMIO BBeJIeHUA NepeMeHHON . BepHemes K nepemefmon x:x+83=
=2,x= -1 ;

2)2 f 5’1 13 Boasezem ypaaneﬂne B KBAADPAT

421 - ‘(2;:1”']’2 4y + 1) = y(2y + 3)%, 4% + 1242 + 12y +
4

+4=4y8+ 122+ 9y, 12y + 4= 9y, By = -4,y = 3.

l ; ;
141, 1) Ilyets y = x, rae y 2 0. Torga mam Hy»xHO HallTH BCe
3HAYEHUA @, IPK KOTOPBIX KBAXPATHEIHE TpexXuIeH yz -2ay—-a+

+ 2 He uMeeT KOpHei, OOMBIINX MAK passuX Hyao. Halijgem 3ua-
YeHHS g, IPH KOTOPEIX TPeXWIeH He UMeeT KOPHeH, u ofheuEuM

KX ¢ TeMH 3HAYeHHAMH 4, NP KOTOPLIX KOPHH TPeXwWieHa y2 -
—2ay —a + 2 orpunaTeNnbHE! (BKIYAA BO3ZMOXHOCTE COBIAJE-
HHA KopHelf, T. €. €JNHCTBCHHOCTH KOPHA KBAJPATHOTO ypas-
rxer-umy2—2ay—a+2=0).D¢0,a2+a.—2<0, -2<a<l;
2) CymMa oTprOATeJBHEIX KOPHEH OTPpHIaTeNbHA, & HX IPOH3Be-
JeHne — ToyioxuTeasHO, 1o Teopeme BueTa, eciu KOPHH cyIecT-
BYIOT, TO HOKHO Obite 2¢ < 0 u —a + 2 > 0. Tpebopars cy-
mecTBoBaruA KopHel (D 2 0) usnuinHe, TAK KAK HX OTCYTCTBHE
IpEBeeT BCEro JAUImMb K AyOaupoBaHMI0 HAHAeEHBIX B (1) sHa-
2a <0, a<0, -
veHuii a: {—a +2>0, {a <39, a< 0. O6venunsasa sadnensse B (1)

u (2) MHOXecTBA 3HAUCHHUH a, monyyaeM oTBeT: ¢ < 1.
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rnABA

3

NokasarensHas
n norapudpmmyeckasn QyHKUUK

2_
154. 2* + 51;: -2= Qﬁ-—yﬁ—f—l 2 0, 9ro u TpeboBanock fo-
Ka3aTh.

155.5) 5¢-3x-5 =53 »_ [3x-5-83=0,8x—-38J3x-5 -
-9=0,(8x~5)-3/3x~5-4=0, J3x—5 =1 wm J3x -5 =

=4,8x-5=16,x=7,. lipumeyanne DropeieHne HECKOILKO
SK30THYRO — MOXHO ORJIO PENIKTh, IIePeHOCA KOPeHL B [IPABYI0 YaCTh,
BO3BO/IA B KBAJPAT W IPOBEPAR KOPHH.

156. 3) 5° ~1(5% — 452 + 49 =29, 5 "1 =1, x = 1;
6)0,2* ~1(0,272 - 3.0,21 - 6) = 500, (%)’“‘ =125, 51 "% =53,
x=-2;8) 4% +4%~ 05 = 3r+05 4 g¥-05 4x-05g } 1) =
=3%" 053 +1),4* " 18 =37~ 15 y =15,

x—~2
157. 4) Tlockonpky 25 =4+2¥ "2 pveem 4-2¥"2-13.272 -
r-2
~12=0.Hycte y=2 2 ,rme y > 0, rorna 4y% - 13y - 12 = 0.

C yuerom ycaoBua y > 0, umeeM: y = 4, 2:_:33 =22 x=6; 5) mo-
cxoabKy 5% # 0, yMHOXad AaEHOE ypasHeHue Ha 5%, monywaem
5:5% ~ 2.5~ 3=0,5%=1nmm 5 = —g . Bropoe paBeHCTBO Be
BHIIONHAETCS HA NIPY KAKUX 3HAYEHUAX X, a mepsoe gaer x = (;
6) 5+5% + 35; —26=0,5-52%-26-5* +5=0,5"=5mm 5=

= 5‘“1’ xl = 1' Iz - -lo
158.

x
2

3 |17(8-2v)=17, | ¥-w=1, | -W=1, [2V=8,
/ . x

z X

3% 4 9% = 17; 32+ 2v=17; (2-3°=18; |3°-=o;
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' B cany BospacTaHus, (DYHK-

{y=3, 4 {u+(J5)”=v+(JE)”

xr=4; u+v?=12.
nua y = x + (/5)° NpUENMaeT papHble 3HAYEHHA IPH OAHOM X
TOM JKe 3HAYEHHWH APIyMeHTa, T.e. U = DU, CJe/OBATEIBHHO,

u=v u=vuv
{ i { ' u=v=—dumnpu=y=3.

WHu-12=0; | u=-4gamu=3;

159. 10) (g)x + (é )x < 1. BelpakeEue B JIEBOY YACTU PABEHCT-

Ba 3afaeT yORIBAWIOYI0 (PYHKIHMIO, KOTOpas NPHHUMAET 3HAYe-
Hue 1 npu x = 2. CnepoBarenbHO, e€e 3HAMEHUR MeHbme 1
npu x > 2.

160. 2) [IomKRO 6HITS: 0,5x—0—‘;;-3>0; 0,52 —8+0,5%—4>0;

0,5% < -1 mau 0,5% > 4; 0,5% > 0,572, B cuny y6nBanus nokasa-
TesbHOH QyHKIUM ¢ ocHOBaEMeM 0,5 uMeeMm x < ~2,

168. 4) (V15 - 3)* < 6, (/15 - 8)* < (V15 - 3)*um-a°,
ITockonpKy noOKasaTeNbEASA QYHKOUA ¢ OCHOBaHWEM J1-5 -3
yonBaer (3 < J15 < 4, sEaumr, 0 <./15 — 3 < 1), umeem:

x 2 log /= _46.
A s e N
172.8) log, « -f--—. O6nactsb ormpe- _:/% 3 4 =
3

AdeJeHHA COCTABIAIOT PellleHNA CHCTEMBI Pac. 125

2-%59, [*<6,
i x#3, Hcnonssyes MeTof mETepBasIoB (prc. 125).
2"’-—#1, Sx_l
3 >0

3x—1>0; 4-x
4—x
OTBerT: é <x<3;3<x<4.

173. 5) 4% - 6 * 1 4 5.9% = 0, (g]“" -6-(2) +5 =0,

2¥1 _ 22 _ = =
(E] —1,(5) 5,x1 O.x.z log§5.

176. 7) PaccmotrpuMm gBa cayvana: a) 0<x -5 <1,6 <x < 6:
0<x+2<x-5—Herpemeruit; 6) x~-5>1,x>6: 2+ 2>
>x — § -~ BCe YHCJA, YAOBJAETBODAOINKE YCJIOBHIO CAy4as, T. e.
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x > 6. B) TlockoabKy SHaYeHHA BHIPAMEHHs X — 2, cToAmero
oop 3HakoM Jorapudma, monmokuTenbHb!, TO x > 2. IIpE sToM
ocHOBanHe x + 1 norapudpma Gonsime 1. Mmeem:

{x>2, {x>2,
1 1
l°gx+1(x_2){logx+1 mg x_z‘:m,
{x>2, {x>2, x> 2,
(x—2)(x+1)<1, x2__x_3<0, 1_Ji—§<x<1+m
2 2 '

2<x<

1+ /18
2

178. 2) BripaxxeHns, CTOSIOME B YHCAKTEIE B B 3HAMEHATE e
ApobH, cyuiecTByIoT IIpH x > 0 1 o6panjalOTCA B HyAL OpH X = 4 M
x = 9. OTMeTHM 5TO HA KOOPAMHATHOM NpAMOH M mpoBejgeM -
H1I0 3HaKkoB (puc. 126). Orse™ 0 < x < 4, x > 9, 5) Bupaxe-
HESA, CTOAIIME B YMCIANTENe ¥ B 3HaMeHaTesle npobm, cyiiecTBy-
10T IpH X > 3 B 0p; X < —3. 3aaMeEaTeab o0paimaercs B BEYJIb OPH

x = +./10, uncaurens — npu x = 10 1 x = —1. OrMeTHM 5T0 HA
KOODAMHATHON NPAMOI M mpoBeaeM JUBEUI 3HaAKOB (puc. 127).

OrserT: —Jl_(') <x<-8, J10 < x < 10.

. :
179. 4) log, + 4 = 3 1 « logy 4 4 1. PaccmoTpum aBa caydas:

.
a)04x+4<lu6)x+4>1.a)-4_<x<.—3:'5-—3—-—1 >1,22>4,
x> 2 wm x < -2, C yueroM yciosusa a) umMeeM ~4 < x < —8;

6]x>—3:0<x2:;1

Hpu Bcex aTHX 3HAYEHUAX ycjaoBHe §) Buinosuserca. O0veyH -
eM peayabraThl ) M 6): 4 < x <-3,-2<x<-1,1< x < 2;

5) 10g 2,5, 4 (x+4)>l0g, 2,5, ,1.8)0<x®+8x-4<1:
x2+3x-—4>0, x<-~4mmux>1, _3_J2_9
.1724'31-'—5(0; __3_—..’\,__2_9,<x<'_._.__3+'fz—§- 2

2 2 2

<1,1<x2<4,1<x<2mm-2<zx<-1,

< x < —4

aml<x< _3+2”fa—é.Hpna-rom:0<x+4<1,—4<x<-—3.3fm
) e /T 10
4~—"9 =/ -3 -1 3\=Hip ~—=
Puc. 126 Puc. 127
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3HAYEHHA ¥ He YAOBJeTBOPIOT YCaOBHIO a); 6) x> + 3x — 4 > 1:

x2+3x-5>0,x<:3—-§'f—2_9 mx>_3-+‘/2_9.1'[pna'roux+4>l,

-3+ .29 5 -3+ %5
2 2

x > —3, Ilockoneky =1 > -3, ¢ yuerom ycJjo-

BuA 6) nmeem: x > 8 "'2@ .6)logy + 4 (2 +8x-4)< ¢ T

a)0<x+4<1,-4<x<-3.Tpuworom: ¥ +3x-4>1, x% + 3x —
_5>0, x < 234429 -8+ ,/29
’ 2 2

WM X > , 9TC He YAOBJIETBOPSeT

yeaosmio ). 6) x +4> 1, x> ~3. Illpuarom 0 <x2 +3x~4 <1,

{x<—4m‘mx>1,

2 -
{x +3x-4>0, _3_2J§§<x<_4

x2+8x-5<0; _3'2"[2_9<x<.‘_3i§@,
HJml<x<—3;@.-Cywemomycn0maﬁ)umeeml<x{ _—3—%@.

8)logy_2(x+10)<log, .z(x - 2)%. 8) 0<x~2<1,2<x<83.
IlpuaroM x+ 10> x? —4x +4, 22 - 5x -6 <0, -1 < x <86, Cyae-
TOM YyCAOBHSA a) uMeeM: 2 < x < 8;6) x — 2> 1, x > 3. IIpn arom
0<x+10 <x?-4x+4,

{x+10>0, {x>—10,

2 -5x-6>0; | x<~1mmx>6.
C yueroM ycrosus 6) umeem: x > 6, O6beAuuasn peayasTaThl &) U

6), omyaaeMoTBeT: 2<x <38, x>6.9)logy, (x%~5x+6) <
< logg, (2x). 8) 0 < 2x < 1, 0 < x < 0,5. Ilpn arom: x% — 5x + 6 >
> 2% >0,

x2-7:c+6>0, x<lwunsx>6,
2x > 0; x> 0; 0 <x<1wmx>6,

C yueTom ycnmoeua a) moayuaeMm O < x < 0,6. 6) 2x > 1, x > 0,5.
IIpu atom 0 < 22 — 5x + 6 < 2x,

x2-5x+6>0, {x<2mmx>3,
PL-Te+6<0; | 1<2<6 l<x<2mm3<x<8.

3Ty 3HAYEeHHA YHOBJEeTBOpAIOT yeiaoBHIO 6). OrBeT: 0 < x <
<0,5;1<x<2;3<x<6.11)logxz_6“s(x—1}<10gx,_6”9(x2~
-6x+9).8)0<x?~6x+9<1;0<(x-3°<1;x#3m2<x<A4.
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Ilpratom x~12x2-6x+ 9; x2 - Tx 4+ 10< 0; 2 < x < 5. C yye-
TOM yeaoBna a)umeeM: 2 < x < 3;3<x<4;6) x> —-6x+ 9> 1;
(x-38°2>1:x<2umx>4. IlpuosroM0<x—-1< x2-6x+9,

x-1>0, x>1,
{ x2—7x+10>0;{ x<2umux>5; 1<x<2,x>5.Cyuerom
yenosua 6) monyunm: 1 <x<2,x25.0rBe™1<x<2,2<x<8;
3<x<4;,x205.

180. 2) logg g logg 5 (x + 1) > loggp g 1. ITockonsky sorapud-
MAvecKkHe GyHRIUY ¢ ocHoRaHuaAMY 0,6 u 0,5 y6risator, a Bripa-
JKeHWe MO 3HAKOM JOrapnMa MOXXeT IPHHEUMATE JHKIOL IOJO0-
xKuTenbHble sHavenns, umeeM: 0 <logg s (x + 1) < 1; logg s 1 <
< logot5 (x+1)< 1030’5 0,51>x+12>0,5 -0,6 <x<0.
3) logg 2 logz (2x + 3) < logp 2 5. B cuny ybrisarua norapudmu-
gecko¥ dynknuu ¢ ocrosanueM 0,2 mmeem: logs (2x + 3) > 5;
logg (2x + 3) > logy 32. ITocroneKy norapudMAdecKas QYHKIHMA C
ocHosaadeMm 2 Bogpactaer, ameeM: 2x + 3 > 32; x > 14,5. 5) Ilo-
CKONBRY JorapadmMudeckue QyEROEA ¢ oCHOBaHuSMA 3 ¥ 32 Boapac-

TaIoT, & ¢ ocHoBanueM 0,2 y6uBalor, AveeM: logg logy 2 loggs i‘-—'—l >

+5
=1 . -1 1.
> logg 1; logg g logss iﬁ > logg 2 0,2; 0 < loggy :+5 < &3
6
loggy 1 <loggp -1 <loggp 21 <22 <2; | 7350 x<-11.
x+5 x+5

x+l1>o
x+5 g

182.6)log ;_, (J3 -4/8)+logz_, (J3 +4B)=log;_, (8-
-8B =logs_,(2-2/2+1)=log;_, (W2 -1)*=2;7)logs 10 +
+4 logs 10 + 3 logs 10 — 8 logs 2 = 8 (logs 10 ~ logy 2) = 8 X

log349 * log35 i log327 -
log3./7 « log325

x logs 5 = 8; 8) logy 49-10gﬁ5-log25 27 =

_ 2loggT7 -+ logg5 - 3
" 0,5log47 + 2logzb
' loggh logg6 ~ logs9
loggd logsb ™" logsB

=6.9) loga 4'].034 5‘1035 6'Iog6 7'103‘7 8x

xlogg 9 =logg4- =logz 9 = 2.
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183. 6) logg 3 = logg (6 : 2) = 1 — a; 7) logg 2 = 10;23 -

1 1 a
logz6-1 1_; 1-a ) logsg
{a

loggh4  loggb +loggd?
logg48 logg6 + logg2 3

_1+2logg3 _1+2(1-0) _3-2a
1+ 8logg2 1+8a 1+3a’

= _dlg2 _ 3(1gl0-1g5) _3-3a
184. 2) loggo 8 = -5"=05 1g8 + 1 51

186.1) 32+ 5+ +9n-1_ g0, EiiaL.—‘”n=4o,3n2+n—

~80=0,n=5;2) 83 184 1g8 .. D) 19 g (s +1)=
Ig2 +1g8 - lg4 + ... « lgn

=101g2,n+1= 21°,n=1oz4—1=1023
187. logg 2+ logy 3 — 2 =logy 2 +logs 3 >logs 2 +logs § =
log31-=0log32+log23<log33+log24 1+2 3,uTo u

TpefoBasIOCk JOKA3aTh.
188, Cymma o6paTHO DPOIOPHHOHANBHEIX IepeMEHHRIX MUHHA-
MaJbHA, KOIZa 3HAYEHUS NepeMeHHHIX paBHHL. log, 7 = logy x,

log# x=1,log; x =1, log, 7+ logy x = 2, IlepemeHa 3BAKOB ¥ JI0-
rapru@MoB (OHE UMEIOT OAUHAKOBLIe 3HAKK) HAa MOZYJb MX CYMMBI
He BJIMAET.

189. 1) log; 8 - logg 9 = (log7 8 ~ 1) — (logg 9 — 1) = logy § —
- logg 3>10g87"108'88>10g88 loga——o 3HAYHT, log78>log8 9.

190. 4) logz x* § logg x* 5 logg x+ 3108'3 x=3 2. log jx = 16,
log3x=21mnlog'3x=—2,x=9mmx—~-— 8)lg(5* +x—20)=
=1g129;, 5% + x — 20 = 5%, x = 20; 10) 3x — 3xlogs 2 = logg(8®* +
+ 22~ 9), 3x(logg 6 ~ logg 2) = logg (3% + x2 - 9), logg 3% = logg (8% +
+x2—9),33’=33x+x2-—9 22 -9=0,x=-3, xp=3;

6
14) 2log, 2 + 6 logy, 2 =3, log X  1+logsx

+6 logs x = 3 logy x + 3 log3 x, 3 log? x — 5 logy x ~ 2 = 0,
270

=3,2+2logy x +




log2x=2nmilog2x=—%,x=4mx=?;18)(2+210gx3)x
2

1
loggx

xlogﬁx=4,(1+ )loggxﬂz,log§x+log3x—2=0,
logg x = 1 nan log3x=-2,x=3:mnx=%.
191.6) logs x =2+ logg x, logax=—1mam logo x =2, x=0,5

o x = 4; 10) 55T 1.5 =325+1, 50+ 22 32041 (4 4 2)Jogy 5=

=2x+1,x=

1-2log35 1033“2:?5 3
= = logs o= 11) HyxxHO HAUTH
loggh -2 ioxsg g 25

MOJOCKHTENbHEBIE KOPHH YpaBEeHEMA. PaccMOTpHMM JBa caydasd:

a) x =1u6)x # 1: a) 1" = (/1 )! — Bepuoe pasescTsO, 3HAUUT,
1 — xopeH» ypasHeBHS; 0) JorapudMmEpyeM 0O OCHOBAHAK X:
n

1 n—1 e

Vx=Z2n= x A,nmx % ,x=n""1;12)logy(x + 3)+logg x =

= logg x+logy 5, logg x = 0 mau %loga (x+3)=logy 5, x=1nam
x=22.
195. 2) O]I3 nepasencraa -—g' <x< g . ILus 2THX 3HATEHMIT X!

log f;_, (~2x+5x +12) <log 5 _, (2~ 8x). Tockomsxy /3 - 1 <1,

norapaMuEYecKas (DYHKOUS ¢ OCHOBaHMeM 3 — 1 ybniBam-

mas, cAefOBATeNBHO, ~2x2 + 5x + 12 > 2 — 8x, 2x2 — 8x~10<0,

-1 < x < 5. C yuerom OJI3 monygaeMm oTBeT: -1 < x < g

4) -log, (3° - 1X2 + log, (8% - 1)) + 3 > 0. Hepasencreo
3 3
-2 log, (3% — 1) — log? (3% — 1) + 8 > 0 pemaeM KaKk KBajpaTHoe
3 3

orHOcHTENBHO logy (8% ~ 1): -8 < log, (8% — 1) < 1. YuurTnBan
3 3

yOBRIBaAHHE JOTADA(PMHUYECKOH (DPYHKIHN ¢ OCHOBAHHEM %, nony-
yaeM % <3 -1<27, % < 3% < 28. YVuuThiBAA BO3PACTAHME

noxasaTeNbHON (DYHKLIUM ¢ OCEOBaHKEM 3, MOJy4YaeM OTRE T:
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logg % < x < logg 28; 6) OI3 meparenctsa: 0 <x <1,1<x <2,

JHaa orux suavenui x: log, (x + 1) < log, (2 - x)"l. PaccMorpum
aea cayuas: a) 0 < x < 1, Jlorapudpmuaeckan GyHKITHA ¢ OCHOBA-
HHeM x y6niBaer, 3HauuT, * + 1 > E%"; . Hocxoaeky 2 — x > 0,

nmeem: (x + 1)(2—x)—1>0,x2-x—1 <0, 1"2"/5 <x< 1+2J5.
C yuerom ycnosus a) noayuaem: 0 < x < 1;6) 1 < x < 2. Jloraprdmu-
tmcr;z_m hYHKIAA ¢ OCHOBAHUEM X BO3pacTaer, 3HATUT, X + 1 <§-i—x .
Hocrco::mcyz—x>0,umeem:(x+l)(2—x)—1<0.x2-x—1>0,
x<1~2./5 mx>1+2./5 1+2.j§<

. C yuerom ycnorusa 6) moryqaem:

<x<2.0rpem:0<x<l1, Eéi’_-§<x<2. 7)%1ogzlog2x+

+ logo (%logz xJ <0, 1logz logs x— 1+ logsloga x <0, 2 logg logy x <
2 2
<1, logg logy x < g,logzloggxilogzzs,0<log2x< 2, 1<x<

< 2¥4, 8) log, logy (4% — 12) < log,, x. OJi3: x > log, 13 > 1. Ilpm oToM
JorapupmMaueckas PYEKOMA ¢ OCHOBAHMEM X BO3pacTaeT, 3Ha-
umT, logsy (4% - 12) < x, logy (4* — 12) < 2%, Jlorapudmaueckas
GyHEKIUS ¢ OCHOBAHWEeM 2 BoapacraeT, sHaumr, 4% — 12 < 2%
4% - 2% - 12 < 0; -3 < 2% < 4; 2% < 22, IloxasaTensHas HYHRIHNA ¢
OCHOBAHMEM 2 BO3DACTAET, 3HAYMT, X < 2, C yuerom O[3 nonyua-
emorser: logy 18 <x < 2. 9) logg 5 logy log, 1 9 > logg s 1.
Ilockoasky norapudMudeckan Gyaxnusa ¢ ocHopaanem 0,5 yGuI-

BAeT, & BEIpaXKeHMe DOJ 3HAKOM Jorapudma JOKHO NIPHHUMATE
TIOJIOXKATENbHbIe 3HAYeHKA, HMeeM: O < loggplog, . 19<1,logy 1 <

< logg log, — 1 9 < logy 2. ITockonbky norapudMuveckas GyHk-
uKA c ocHoBaHMeM 2 BoadpacraeT, EMeem: 1 < log, _ 1 9 < 2. Pac-
cMOTPHM ABacaydana: a)0<x-1<1,1<x<2:log, .1 (x~1)<
<logy_.19<log,-q1(x~- 1)2. Iockoneky norapudmMugecKan

dyaRuuA ¢ ocHoBaHweM x — 1 yGmiBaer (ycjoBMe caydas), HMe-

x-1>9, x> 10,
eM: 9>(x-1)2; lx — 1| < 3; HeT pemenmit; 6} x —1>1, x > 2:
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log, . 1(x-1)<log,_19<log,_ 1(x— 1)2. TlockoOABKY Jiora-
pudMEYeckan GYHKIONA c OCHOBAHMEM X — 1 BospacTaeT (ycaoBue
x-1<9, %210, '
cryvyas), UMeeM: { 9<(x~-1)% { lx — 1| > 3. C yueToM ycnosus
cayqaa noaydaeM: 4 <x < 10. OrBet: 4 < x <10, 10) BameTum,
uaro log; x* = 2. Hmeen log; log,, 2 > logg 1. TlockonsKy nora-
pudmMirteckas PyHKIUA ¢ OCHOBAEKEM 3 BoapacTaeT, 10 log , 2> 1,
log,. 2> log . x2. PaccMoTpuM ZBa cayuas: a) x° < 1. [lockoasky
JorapudMAYecKaa QYHKIHA ¢ OCHOBAHUEM x2 y6bIBaeT, nMeem
x% > 2, uro He YAOBJIETBOPAET YCJOBHIC cay4ast; ) x% > 1, Tlo-
CKOJBKY JIorapH(pmMuvdecKas QYHKNUA ¢ OCHOBAHHEM x? BO3pAacTa-
eT, UMeeM: x2<2.C yueToM ycioBrd 0) umeem 1 < x2<2, OTKYZA&

nonygaeM o TBeT: —J/2 <x < -1, 1 <x < ./2.

rnABaA

L.,

TpuroHomeTpuieckme GyHKummn
M UX CBOWCTBA

207. 1) 360 : (30 + 45) = 4,8 (c). 3a BpeMA MeXRAY ABYMA
mocJIeAOBATETLELIMM BCTDEYAMHM DOepBasg TOYKA II0OBOPAYHBA-
eTcA BOKDYr NEeHTpa oKpyxHocTH Ha 30°+4,8 = 144°. Ilyerp we-
pe3 x noBoporoB Ha 144° TodYxka OKA3ANACH HA MeCTe CTApTA,
Torga 144° - x = 360° - n. HajizieM HanMeHbIIee HATYPRABHOE 3Ha-
YyeHHe X, YAOBJETBODPAIOMIee 9TOMY yparHeHHI0: 144x = 360-.n,
2x = bn, sHaunT, x fenurcs Ha 5. Haumensinee HATYpatbHOE
YHMCHO0, KpaTHoe 5, — 310 5: 2+ 5 = 5+ 2, Takum o06pasom, Kaxxaad
OATAS BCTPeda TOYEK NPOMCXOCAMT B CTAPTOBOM TOYKe, SHAUMT,
KpoMe Hee eCTh exe 4 TOUKM BCTPEYH, T. €. BCEro 5 ToUeK BeTpe-
. 3) YUepes 4,8°5 = 24 (c).

217. Bokpyr cBoeit ocu 3emna NOBOPaYABAETCHA IIPAEMEPHO 34
24 yaca. 21 : 24 = 3,14 : 12 =~ 0,26 (pang/49).

273



222.5)B=5,5= -5—3—5-3-%8-@ = 315°, ¥rox B B IV uersepTn, 3Ha-

guT, cos > 0, sin f < 0.
254. 2) B) O6muii BUA ypasHeHWss OpaAMod y = kx + b, rze
k=1tg o, a 0 — yros Mexay 3afaHEOE NpaMon U ockio abcouce.

o= 120°, tg 120° = - 3. Bean OPAMAA MIPOXOAHT Yepe3 TOuUKY,
3aaHHYK) KOOPJAWHATAMHY, TO B YPABHEHHE IPAMOH NOACTABIAEM

ee KOODAMHATHI ¥ HAXOAMM BHadenme b: 3 =—./3 0+ b, b= 3.

Vpasrenne npamoii y = ~ /3 x + 8.
271. 1) 4 sin x + 5 gin x + 1 = 0. PemunM 370 ypaBHEHUE KAK

KBAZPATHOE OTHOCHTENBHO Sin x:sinx =—-1ugin x = -& , X = -g +

+ 2nn, x = —arcsin % + 2nn, x = Tt + arcsin é + 27n, n — nwboe
Hej0e 9AcI0.

283. 2) arccos (cos ?—?—{) = @Arccos (cos (411: - 3,73)) =

= arccos (cos 4—") - 4%

7 ) = 5 : 8) arccos (sin 6)=arccos(coa(g -6))=

='=anrt:co::ua(cq:m(g —6+2n))=g -6+ 2m.

298. PemerueM GyayT Te M TOJBKO Te 3HAYEBHA @, IIPH KOTO-

peix byEKDUA £ = 22+6z2+a IIPHHHUMAET TOJABKO NOJCKUTENb-
HEle 3HaYeHN#A Ha npomexyTre [—1; 1] (2 = 8in 2x), AGcumcca Bep-

ITHHE] napabons: ¢ = Z2+62+a pasra —3. 1A BLINIOJHEHMA TPE-
GoBaEMA 38/1aYH AOCTATOYHO, 9TOOL! 3HAUEHHUe QYHKIEHM { B TOUKE
z = —1 6wi0 nonoxurensuLM: (~1)2 4+ 6(-1) +a > 0, a > 5.

299. 1) Yrobel Ha HHTEPBaNe ¥ KBAJPATHOrO TPeXwiIeHa 6uI0
HauMeHbIee MK Hanbosbmee sHaAYeHWe, abcnucca BepIINHE! CO-
OTBETCTBYIOINEH napabonel JOMKHA OPHHALNEIKATE HTOMY HHTED-
'é ,sin g = %
ASciucca BepmnHsl napabonnl paBHa a, sRaunr, ~0,6 < a < 0,5.
2) PaccMaTpHBaeM Npasyl0 98CTh DABEHCTBA KaK KBAAPATHEHIN
TPeX4JIeH OTHOCATENLHO KOCHEYCA HA DPOMEXYTKe 3HAMeHUH Ko-

J3

cuayca (—2—; 1]. Yrobsl TpeX4IeH Ha 3TOM HPOMEIKYTKEe MMen Ha-

Bay. HAXOZMM rpaEEIs! HETepBATA: Sin (_g ) -

MMeHbInee aHaveHEHe, abcIHcca BePIIMHBI COOTBETCTBYIOUeH ma-
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paGosel JOMKEA WIH UDHHAJJIEHKATH STOMY IPOMENKYTKY, HJIH

6517 6OMb1Ie eT0 MPaBoii rPaHuIEl, SHAYHUT, @ > ? 4

316.1)sin2x>§ ' 4 2nn < 2x < OF & +21tn,—1-:—2+1tn€x€

1
2°

< ?"‘ +7tn, n € Z; 2) sin (3.1: +z )< -z . o dhopmynam npurese-

Huasin[3x+g)—cos3x, cos3x€—1 2“ +2nk < 3x < 47 3

+21'£k T +———k€x<-— +—k ke Z.
333. 1) Cocepune Hyu QYyHKIHU OTCTO.FIT APYT OT APYra HA g

3HAYMT, NEPROA QYHKIMK He MOKeT ObITh MEHbIIe § . IIposepum,
ABJAETCA ¥ AAHHOE YUCJIO IIEPHOJOM, T. €. BRINOJHAETCH JHU pa-

BEHCTBO tg 2(:: - g) = tg 2x = tg 2(:: + g ) PapeHCTBA BEPHBI,

CleIOBaTeNEHO, g — nepuon GyHxOoEM y = tg 2x.

341, 9) BosseeM ypaBHEeHME B KBAAPAT K TIOCJIe YIPOIEHH S HO-

JYYHAM: 8in x+co8 x = E . ITo Teopene, o6parnoif Teopeme Buera,

sin X ¥ COS X — KOPHM KBaJPATHOTO YPABHERUS 2% — T2+ 12 =0,

5 25

= -‘g, 2= %. Oame U3 KOpEEH — KOCHHYC, & APYTIod — CHHYC,

mmau Baobopor. Mmeem: cosx = g HIN COSX = % OTrBem:

tarccos g + 2nn, tarccos % + 270 (n € Z).
345.2)Paccuo'rpumpasnoc'rb(tgx+ctgx)—2-=tgx+%t-.2=

_ tg?r-2tgxr+1 _ (tgx-1)2
T T tgx T tgx
JIa TIONOKUTENIeH, 3HAYUT, AN J1000r0 OCTPOro yria X HOJNYIeH-
HOe HepaBEeHCTBO BePHO, T. €. tg x + ctg x 2 2. Yro u TpeboBanocs
HAOKABATE.

360. sin (o + B) * sin(o ~ B) = (sin o+ cos P + cos o+ 8in B)(sin o X
x cosB - coso-sinP) = sin®a-cos?P - cos2a-sinzﬁ
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2 asin? B) =

2 g -

= (sin? o cos? B+ sin® a sin? B) - (cosza sin? B+ sin
= sin? o(cos? B + sin? P) — sin? P(cos® & + sin? @) = sin
- gin? .

379. 1) HaiineM TaHresc pASHOCTH YTJIOB, OOPAIOBAHHKIX 9TH-

ME IPAMBIMHE ¢ 0ckl0 abenuce: tg o =2, tg f = % . IlogcTasyM 3Ha-

- B) = tga—tgh .
JdeHuA Taﬂreﬂpon B Gopmyny tg (a — B) 1+ tgatgh’ NOAYy9IHuM:
2-1 N
tg(a-p)= e i 1, saagnr, o - B = 45°.
1+2- §

420. 1) Ipeacrapuu sin o = cos f creayomum obpasom: sin o =

*sin(g + p} Tormao=B+ 3 +2nnwmo=—B~7 +n(2n + 1),

ne Z, xy =—g - 21tn 1M x9 = 1“—4 + g—?—'—‘,ne Z. 2)tg a=ctg B,

tg o = tg (-E - B) Torza a = —-§ + g + nn. Or paBeHCTBA 3Have-
gnﬁ @ynxq_uii tg 2x = ctg 5x nepedzieM K YCJIOBHIO PABEHCTBA

ﬂPI‘YMeHTOBzx*g—5x+nn,2x+5x=g+un.7x=g+nn,

- g &
x—14+7n,nez.

421. Vs naaEO0TO PABEHCTEA CACRYET, YTO TOUKA C KOOPAUHATA-
MH (x; Y) JeMAT Ha OKPYKEOCTH C HEHTPOM B HaUaJ e KOOPAAHAT
B pagmycoM, passnim 1. Ho nmo onpepenenmio afcnmeca TOYKH
3TOH OKPYIHOCTH ABJIAETCA CHHYCOM, & ODAHHATA — KOCHHYCOM
HEKOTOpOro yrja DOBOPOTa ¢, T..€. BiN ¢ = X M €OS @ = Y, YTO M
TpefOBAJIOCH IOKA3ATE.

423. 10) (cos 3x + cos Tx) + (1 + cos 10x) = 0; 2 cos 5x cos 2x +

7 3

+2(:0325x=0;20055x(2cos 3% cos §x]=0.coa$x=0mm

oos%x=0,mmcosgx=0. 18) 1 +sin x + cos x + sin 2x + cos 2x = 0;

a +cos2x)+sin2x+(sinx+cosx)=0;2c032x+ 2sinxcos x +
+ (sin x + cos x) = 0; 2 cos x (cos x + sin x) + (sin x + cos x) = 0;

(sinx+cosx)(2cosx+1)=0;cosx = —% WM 8in x = —cos x.
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424, 4 sin 3x sin x — 2 cos 2x + 1 = 0. HockoabRy 2 sin 3x x
X sin x = cos 2x — cos 4x, maeenzeoszx 2cosd4x—2cos2x+1=

=0;2co8d4x—-1=0; cos dx = 1 3 , dx = +; + 2rnn, x = +1—2-+%,
n e Z. AckoMblit KOPEHb YPABHEHUA X = I%

2cos’x +cosx _ 1, 4cos® x+2cosx+2cosxtTsin’x_ o

“2cosx + Tsinx 2’ 2(2 cos x + 7 sin? x) ’

4dcos®x+4cosx+T7~Tecos?x=0,3co82x-4cosx—T=0,
cos x = —1. Ha orpeske [-n; ®] cos x = —1 opx x = in. O™a
3HAYEeHHA He o0paIaT 3HAMEHATEN b B HYIb.

427. 2) M3 sinx+2cosx= .3 + 2sin x cos x; /3 +2sin xx
X 08 x — 2 cos x — /3 sin x = 0; J/3(1 —sin x) - 2 cos x(1 — sin x) = 0;

*Jﬁ =T
x = . x §+

+ 2nn unu x = ig + 2rn, n € Z. VU3 Maoxecrsa pemeunﬁ BHIOHpAeM

(1 - sin x)(a/-'; - 2 cos x)=0; sin x = 1 uau cos

Te, KOTOPHIe VAOBAETBOPHIOT yeaosumw 0 < x < 2: x 2 y Xg = g
sin (E = x) ‘ﬁ{m x~sin x)

4
429, 2 = -
)% “JPeosx J2cos x

sin(z—)
—3.4mr 5 pag. 4 ;5 +28¥=3. gl ez,
2%¥_6 .27 %% 4 5=0.0603raxuMm 2 * = y u Halinem moONOKMU-

(1-tgx).5+2%*=

B2 =

~(1tx)

-renbnuiixopenbypannenaay—g +5=0;y2+5y—6=0;y== 1
BepHemcs k nepemennoit x: 28¥=1;tgx =0; x = nn, n € Z;

-2
4)uyc-r1,2‘=y,mey>0,1-omatg—l—y -tgy=2tg 2y; l_é%_ﬁ =

= 2tg 2y; ctg 2y = tg 2y; 2y = E + “z-i' , TAe, IOCKONbKY 3HAYE-

HHSA Y KOMKHEI ObITH NONOKUTENEHBIME, 2= 0, 1, 2, ...,y = g &

+ FZE (n=0,1, 2, ...). Bepaemca x nepemenso# x : 2% = g + :;_n

(n=0,1,2,3,..), x= logy (g + 1:—-“], rmen=0,1,2,3,....
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MoeTropenue

434. 4) Jon:xHO BHIOOMHATHECA yeaosue x — 5 > 0, T. e. x > 5.
BaMeTHM, YTO 414 9TUX HAYEHMH X OCHOBaHEE JoTapupMa = I ': A
x+4
Gompmum 1. log, ., (x-5)<1,log,, ,(x—5)<log, e

x+1 x+1 r+1
B cuny rospactaEna JorapudMUUecKOod QYHKOMM ¢ OCHOBAHUEM
x>0,
(x-8)x+1)<x+14,

x>5 x>5

’ > 9 5+ JB1

{x2—5x—9<0,{5~,\/61<x<5+,~/61 Bex< —2=.
2 2’

441. 1) r) sin 10 = sin (87 + (10 — 3n)) = —sin (10 - 37) =
= gin (3 — 10). nocxmy»g <3n-10< g umeeM: arcsin (sin 10) =

x+4

Goasme 1 umeem: 0 < x —

= arcsin (sin (37 — 10)) = 3n — 10; 4) ) arcetg (tg 2) = arcctg(cﬁ;g (3=~

_ 2)] 3n _ 3
3
442. 1) arcsin (—%) < aresin (2 - 1,5x) < aresin 3 . IToc-

KOJIBKY APKCHHYC SIBASIETCH BO3pacTamlmedt GyHKmuel, nmeem.

2x% - 3x + ;
__1_<x2-1,5x€%;—1<2:c.2-—3x€1;{ Pl

: 2x% - 8x-1<0;
x<0,5mam x> 1,
{3 J17 ¢ €3+./7 _” €x<05nmx1{x€3+"'

2) —— < arecos x < 3 C yueTom ofiacTy sHaYeHH APKKOCH-

1 1

nyca umeem: 0 < arccos x < 3 arccos 1 < arccos x < arccos cos 3
Ilockonsky GpyHKIRA apRKOCHAEYC YOBIBAET, OKOHYATENLHO IIOIY-

gaeM: cos 1. x<1.

3
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461. 4) log7 - . (x® +9) =log7_ , (x + x - 1)?) 2%+ 9 =
= (x + 3{x — 12, Ilpx 9TOM AOMMKHEI BEINOJHATHCH YCJAOBHS:
T-x>0;7-x#1; x° +9> 0. Jlanee noxyuaem: x° ~ 5x — 6 = 0;
x=6umx=-1. IIposepka: x=6,7—-6>0 — sepHo, 7T-6=1 —
HEeBepHO, CHAeloBATenLHO, 6 — nocTropoRHHH KopeHb; x¥ = -1,
7 ~(~1) > 0 — BepHo, 7 - (-1) # 1 — Bepno, (~1)® + 9 > 0 — pepro,
CJeROBaTENbHO, —1 — KOPeHb HCXOAHOro ypaBEeHuda. Oreer: -1,

v

—= =2, [NockoJpKYy HEH OpU KAKOM 3HA-
log posxSinx

6) logoge « 5in x +

YeBuH X 1080 » 8i0 X He paBen Hyaio, uMeem: log2 = sin x —
— 210805  5in x + 1 = 0; logyog » 8iN x = 1; 8in x = cos x npu ycno-
BHH, 9TO ¢08 X > 0 1 cos x # 1. C yueTOM 2TOT0 YCIOBHEA OXOHYA-

TexbHO monyuaeM: x = ¥ + 2nk (k € 2). 1) tg? x| = L=cosld
4 1 - sin|x|

sin2jx] _ 1 - cos}z]

951Xl . Ilpm yenosua cos? |x| # 0, 1 — sin |x] # 0, mo-
cos?lx] 1~ ginlx]

myuaem: sin? |x| - sin® |x| = cos? |x| — cos? |x|; (cos |x| - sin |x]) x
x (c0s |x| + sin jxf) = (cos |x| - sin [x|)}(1 + cos || sin |x{); (cos |x] - sin [xf) x
x (1 + cos x| sin jx| ~ cos jx| — sin |x]) = 0; (cos |x| — sin [xf)(1 — sin |x]) x
X (1 — cos |x]) = 0; cos |x]| — sin |x| = 0 uau 1 — sin |x| = 0, usn
1 — cos |x| = 0. VenoBmio ynosneTBopseT TOJBKO IepBoe H TPEThe

paBercTBO: cos |x| = sin [x| wmm cos x| = 1, |x] = T + 2mk wnu |x| = 2nk,

x=:t§ + 2mk unm x = 2nk (ke Z).OTBBT::}:E + 2nk, 21k (ke Z).
8) 2 sin 2x + cos 2x + 1 = 0. Pacemorpunm 2 cayqas: a) x = g +

i
+nk(ke Z)yn6) 28X 4 L1-&'% 4 _ 0 a)2sin(n+ 2nk) +
1+tg2x  1+tg2x

+eos(1r.+21tk)+1=0;0—1+1=0,caenonammo,g+mk(ke Z)—

KODHY HCXOHOTO ypapsenus, 6) 4 tgx + 1 ~tg2 x + 1 +tg2 x = 0;
tg x = -0,5; x = ~arctg 0,5 + nk. O6'veguasIEM PE3YNLTATEI OG0HX

CIyI8€B ¥ 3aNMHUCHBAEM O TB e T: ~ + nk, —arctg 0,5 + nk (k € 2).

2
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2x2-7x-9=0,
462. 4) (6x - 5)J2x2-Tx-9 > 0 & 22 -Tx-9>0, ©
{6x~5>0
x=~lumx=4,5,
x<-1,amx>4,5 x=-1,
"'{ 5 [ 2548

Nigx-2P<lgx*-4)-lg(-x-2); lg(x - 2)* <lg ((-x - 2) x
X(2 ~ x)) =~ 1g (-x — 2). Jo/mKHO BLMOIHATLCA YCIIoBAE ~Xx ~ 2 > 0;
r.e.x<-2.Torpa2-x>0.21g(2-x)<lg(2-x).1g(2-x) <0,
1g (2 — x) <lg 1. Tlockoasry norapudmudeckas GyHKOUA ¢ OCHO-
pagEeM 10 Boapacraer, moayuaem 0 <2~ x <1, 1 <x < 2, uro He
YZOBJETRBOpAET yeaoBHIO X < ~2. O T B € T: HeT pelleHui.

463. 2) J2x+83 + Jx-2 =4 & 2x + 3 +x - 2 +

+2J2x+3 +Jx-2 =16 22x+3 fx-2 =15 -3x &
2x+3820,

x-220
, <x<5,
T|15-3x>0, {azcz—xssjmwmoﬁ
8x2 - 4x - 24 = 225 + 9x2 - 90x
2<x<5,
ﬁ{[x=3, & x=3,
x =83
4) logy - » (x® + 9) = log; - , (x + 3)x - 1)}) &
7-x2>0, T-x>0, 7-x>0,
T—-x#1, T-x#1, 73_x¢1)
1x¥+9>0, it 3 +9>0, e xx:21>0.<=>
B +9=@+8)x-1? [x2-52-6=0 |[r_¢
@ x=-1.
5) lsin x| cos x =sin? x ¢ in x| cos x = [sin 22 &
gin x=0, x=TNn, i
[Wx=|3inﬁﬁ[x=ig+2nn,(nez)'
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Tytg? x = 1 - cosx Qsmglxl 1-cosizl .,

1 - sin|x| cos2|x] 1-sinjx]
cos |x| # 0,
{1 sin |x| # 0, =
(cos |x| — sin [x])(1 — sin |x[)(1 — cos [x]) = 0;
cos |x| # 0,
1-sin|x#0, %
e {rcos|x| = sin |x, w[x“ii"-zﬁk’(ke 2).
[l—sin[:c[=0, x = 2nk,
1-cos|x|=0

466.3)logxz J(x+4)>0e

2-1>0 [-—4<x<—1.
_1)>0 (x+3)x—20(x+2)>0
s -3<x<-2
x>2

5)108 2, 4. -4 (x+4)>0&

22 +8x-4>0,
= :c+4>0 &

(x +38x—-5)(x+3)>0
(x+4)(x-1)>0,

o x+4>0 -
3+J— x 3—‘2-@}::-!-3):»0
x>1
= i J_9<x<—3 }M_
~3+J_9 2

(f(x) — 1Ng(x) - 1) <0,
487. 1) logg(x) flx) < 0 {f(x)>0,
2(x)> 0.

2
dlog, 4 3 l<oe
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x2-1>0,

~4<x<-1,
e xt4>0, “ﬁx>l,
(x+3)(’23“1-1)<0 (x+8)x—2)(x+2)<0
-4 < x <-3,
-2<x<-1,
1<x<2.
6)logx+4(x2+3x—4)-<0¢

x2+8x- 4>0,
x+4>0, o

(2% + 8x - 5)(x+3)<0

g
:
|

=4

x+4>0, -
3+J_9 3——_f9)(x+3)<0

g

x>1,

x+ 3+“f_ (x+3_£/§§)<0 h

=

x>1, -
g

=4 -8- f§<x<~3+.f§ el<x<

=4



OCHOBHBbIE ®OPMY/b! |

Kopau xBaapaTHOro ypasBHEeHHS

_ 2_
ax’+bx+c=0(a#0) x1=z=_b§_.,2f’_a_4££

' i 2 _
ax®+2kx+c=0(a#=0) x1.2=m

2 a
ax’+bx+ec=0(@#0a+b+e=0 x1=1,x2=-“§
ax+bx+c=0@#0)a—b+c=0 2y =-1,29=-"%
®opmyast Buera

+px+q=0 X1+ X3~ P, Xy ¥3=¢

Pagsosenre KBAJAPATHONO TPEXUIHA HA MEOXHUTENN
ax® + bx + ¢ =a(x - x }x - x3)

KoOpAMHATE BepIIWEH! MapaGoibl — TPADUKA KBADATHOIO
TpexX4neHa y = ax®+bx+ec

Paznosxxerne Ha MHOXKHTENM MHOTOUJEHA N-i CTENeHHU, HMEI0-
1ero KopeHs Xy (creAcTBUe U3 Teopemsl bBeay)

Pp(x}=(x—x1)Pp, _ 1(x)
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CaojicTBa KopHe#

KB&JIDATHEBIX CTeNleHH i
Jab = Ja - b Vab = "a - /b
Nam =(Jay" am = (Ya)
"fa = Wifa
nkfgmk — nfgm

Crenenm ¥ norapudgmel

m
a” ="%am,a>0
af L E=g
a¥
(@Y =a™
a* + b* = (ab)*
ax

-3V

b*

log,b=ceaf=
b>0,a>0,a+=1)
010‘“b=b

log, () =clog, b
log, b= %Iogab

log b
log, b T
a!og'cb = blng,a

log, (ab)=log, a + log, b
log, (g) =log.a—log. b

TpuronoMeTpus

HexoTophle 3HAYEHAA TPHTOHOMETPUISCKHX (hyHKUHI

0° 30° 45° 60° 90° 180° 270° 360°
] T n t T 3
“rg |zl g Lad® | F |
sin o 0 1 Q ﬁ 1 0 -1 0
2 3 2
cos o 1 ﬁ ﬁ 1 0 -1 0 1
2 2 2
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Hpodoracerue mata.

0° 30° 45° 60° 20° 180° 270° 360°
& T n n T 3n
0 E i 5 § n —2- 2n
tga | © {i’ 1 | Al =1 o | =] o
ctgo | — J3 1 ? 0 — 0 —
DopmMynsl IPABEEHERA
n
o ¢+2nn| —o R—@ |+ | =—¢ -2-+q: §lt._¢ 32_.“.4.¢
sino | sing | —sin¢ | sin¢g |-sing] cos9 | cos¢p | —cos¢|-—cos¢
coso | cosp [ cos¢p |-cospi——cosp) sing |—sing | -sing | sing
tga | tge | —tgo | —itgo | tge | ctgg |—ctgg| ctgo |~ctge
ctga | cigp |-cigg|-ctgo| ctgo | tg9 | —-tgo | ige | —tgey

OcHOBHBIE TOMXIECTBA

sina+cos’oe=1 tgacctga=1

= sino Qo
tgo oo 1+tg°a p——
__ cosq - 1
cig o sino 1+ ctg2 2 sinZa

DopMyabI CIOHEHHE
sin (o + f) = sin at cos P * cos o sin B
cos (00t B) = cos . cos B F sin a sin B

+Qy= _ t&odtgh
tg((x_B) 1 ¥F tgo - tgP

PDopMy sl ABOHHOTO yria

cos 20t =cos? a—sin2a=2cos?a~1=1-2sin?a
sin 200 = 2 sin o cos
2iga

20 =
el 1-tg2a
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ITepexonx or CyMME K NMPOM3BEIeHHUID
gin o + gin f = 2sin “—ipcos ﬁ-ﬁ

cos o + cos B = 2cos “—;—Bcos-z—g

cos o — ¢os = -2sin “er sin ‘LE-E‘

sin{o  B)
cosocosP

tgottgP=
Ilepexox OT MPOMIBENEHMS K CyMMe

gin asin = % {cos (o — B) — cos (a + B))

cos 0.cos B = 2 (cos (o ~ B) + cos (@ + B))

sin ot cos f§ = % (sin (o~ B) - sin (o + B))

PopMyasl IOHHKEHHA CTEIEeHH

sin? g = 1 cos2¢ "2‘”2“ cos? o = 1H cos2a °2°"_'2“ tg o=
Benomorareasaslit yroa

asin x + b cos x = Ja2+b? sin (x + @),

b a
—— e ,COS ) = e
Ja? + b2 ¢ JaZ + b2

YHABepCcAIbHAA IFOACTAHOBKA

rae sin ¢ =

—tg?
sin 20 = -?3-9‘2— cos 200 = 1——%3 tg 200=
1+tgco 1+tg“a

PemieERe ypaBHeRHH

sinx=a,la]<1,x=(-1)"arcsina+nn,n€ 2
cosx=a,la]<1, x=tarccosa+ 2rn,nEZ
tgx=ag,x=arctga+nn,nEZ
ctgx=a,x=arcetga+nn, nEZ

1-cos2a

1+ cos2a

2tga
1-tg0




MpeaMeTHbIN ykasaTesb

Aprymedr pyExonn 9

Apxrocuryc 122

Apkxoranrenc 123

Apxcruye 121

Aprranresc 123

AcmmMnrora 17

- ropHsoHTANsHan 17, 149

-~ BepTHKaNbHans 17, 149

BcenowmorarensHeilf yroa 186,
286 _

T'eoMeTpHIECKOE MECTO TOUEK
18

T'unepbona 16, 18

Jdpobuas wacTs gucia 25

Epuruynan oxpy:ruocTs 109

Kopers n-oit crenenn 48

Kocunaye yraa 109

Kocunyconna 143

Koranaresc yraa 116

Korarrencouaa 151

KoopARHATHI BEPITHHE
napabonrt 34, 283

KopEx KBajgpPaTHOFO
ypapHeHusn 283

Jingeiinas cxopocts 106

Jlorapugpm 82

— DECATHIHBIH 93

— HaTypanbshiit 93

Jlorapudmuueckas QyERUUS
83

MasTucca srorapugma 95

Meroa unTepsanos 26

ObnacTs sHaYeRUH GyHKINN
9,192

— onpegeneHnsd QYEKIHH 9,
191

O6parasle
TPHRTOHOMETPAYECKHEe
dyexoun 198, 199

Of6peanEerMe MHOKecTB 10

OxpecTHOCTS TOYKA 24

QOcroBHOe JorapudmMuUUecKoe
TOXRIeCTBO 82

— TPUTOHOMETPHAIECKOE
ToxzgecTso 156, 285 -

Oc» Koraurescos 117

— TaATreHcon 116

ITapabona 18

Ilepeceuenue MuEOXecTs 10

Hepuoy dysxnuu 137, 202

TlogkoperHoe Bripaxkenue 49

TloamuokecTBO 10

Ilorasarens crenenu 49

— apobHbI 62

— PanAOHATHHLIN 62

Horesuuposauue 91

Ilpaman 18

ITpeo6pasoBarue rpadura 35,
202

IIpomexxyToR
3HAXOMOCTOSHCTRA 26

— MOHOTOHHOCTH 28

287



PaBHOCHIBEOE
npeodpasoBanHe

— — gepasencTea 207

— — ypaBrerus 207

Pagman 105

Paananeas mepa yrya 106

PassioxeHne MHOro1JIeHa Ha
muOXuTeNnH 283

Cunye yraa 109

Curyc 4ACIOBOrO ApryMeHTa
110

Cmnyconza 138

Csoiicrsa xopue#t 57, 58, 284

— norapudmos 90, 91, 284

— creneny 73, 284

Cxopocts quneiisas 106

— yrnoBas 106

Tabnuma sEaveEHi
TPUFOHOMETPHUYECKHX
dbyexouit 284, 285

Tarresc yraa 115

Tararesconaa 150

Teopema Beay 45

TeopeMa 0 TPOMEXKYTOTHOM
3Hagenuu 26

Touxa paspriBa 26

Tpurosomerpns 100

Vraosoi koshdbunUesT
npamo# 15

¥Yrox nosopora 101

— orpunaTensEn# 101

— moaomuTensHEi 101

— HaKJoHA npamo# 116

VYHENBRepcalLEASA NOACTAHOBKE
212, 286

YpaBHeHHe HPPAIHOHAIBHOE
52

— TpPHroOHOMeTpHMUecKoe 121

¥YparHeHEUA DaBHOCHIbLHEIE
206

XapaKTepUCTUKA Jorapuima
96

dopMyIH ABOKHOrO yria
171, 172, 285

— OEpPexXoja OT CYMMEI K
nponssegenuo 177, 178,
285

— ~— OT IIPOU3BEACHAA K
cymme 177, 178, 285

— NoHHMKeRWd cTeneEn 172,
286 -

— opusefenna 129, 130, 285

— cnoxenus 163, 168, 285

QyaKnua 9

- Boapacramomasn 28

— KoHCTaHTa 15

— xoceranc 142

— KyCouHO-3afiagHaga 24

— jgorapupmmaeckas 83

— MoHOTOHHas 28, 193

— HenpepsisHas 23, 192

— geuerHasn 44, 201

- mepuoauveckas 137, 202

— mokasaTeabEas 71

— cexanc 142

— cTeneEHan 42

— yerHax 43, 200

— yOrBaromas 28

PYHKUUHA

— B3ammMHO obpaTHEe 51,
197

— ofpaTumste 51

Ilenaa 9acth guciaa 25



YuyeGHUK BXOAUT B KOMINEKT no anrebpe
M HaYyanam maremMaTuyeckoro aHanmsa
ans 10-11 knaccos astopos I K. MypasuHa,
0. B. MypaBuHOW 1 COAEPXUT:

— obA3aTenbHbI 1 AONONHUTENbHbIA
TEOpeTU4eckm Matepuan, COOTBETCTBYIOLNIA
BazoBon 1 NPohUNLHON NPOrpaMmam;

— Pa3HOyPOBHEBYIO CUCTEMY YNPaXHEHUN,
— KOHTPOJbHbIe BONPOCHI U 3aflaHnA K TeMaM;
— OTBETbI, COBETbI U PELLeHUs K 3afaHUAM;
— [OMalUHWe KOHTPONbHbIe paboTsl;
— CNPaBO4HbLIV MaTepuan U NPeAMETHbLIN yKa3aTeb.
Y4yeOHMK npepHazHaveH
ONA Ka4elCTBeHHOIro naydyeHns Kypca -_H'Hf:"ﬁ;.}i::.'

M Hadan Mmarematnyeckoro aHanumia
Ha 6a30BOM M })0’.“j;)irh'i-b}-{()(‘.-i YPOBHAX. /

ISBN 978-5-358-12647-3 ..

lm " "if'ﬁiii“.uil i

9"785358'126473 %
/ i |
o ’r‘\ |

A | A




	Alg001
	Alg002_1L
	Alg002_2R
	Alg003_1L
	Alg003_2R
	Alg004_1L
	Alg004_2R
	Alg005_1L
	Alg005_2R
	Alg006_1L
	Alg006_2R
	Alg007_1L
	Alg007_2R
	Alg008_1L
	Alg008_2R
	Alg009_1L
	Alg009_2R
	Alg010_1L
	Alg010_2R
	Alg011_1L
	Alg011_2R
	Alg012_1L
	Alg012_2R
	Alg013_1L
	Alg013_2R
	Alg014_1L
	Alg014_2R
	Alg015_1L
	Alg015_2R
	Alg016_1L
	Alg016_2R
	Alg017_1L
	Alg017_2R
	Alg018_1L
	Alg018_2R
	Alg019_1L
	Alg019_2R
	Alg020_1L
	Alg020_2R
	Alg021_1L
	Alg021_2R
	Alg022_1L
	Alg022_2R
	Alg023_1L
	Alg023_2R
	Alg024_1L
	Alg024_2R
	Alg025_1L
	Alg025_2R
	Alg026_1L
	Alg026_2R
	Alg027_1L
	Alg027_2R
	Alg028_1L
	Alg028_2R
	Alg029_1L
	Alg029_2R
	Alg030_1L
	Alg030_2R
	Alg031_1L
	Alg031_2R
	Alg032_1L
	Alg032_2R
	Alg033_1L
	Alg033_2R
	Alg034_1L
	Alg034_2R
	Alg035_1L
	Alg035_2R
	Alg036_1L
	Alg036_2R
	Alg037_1L
	Alg037_2R
	Alg038_1L
	Alg038_2R
	Alg039_1L
	Alg039_2R
	Alg040_1L
	Alg040_2R
	Alg041_1L
	Alg041_2R
	Alg042_1L
	Alg042_2R
	Alg043_1L
	Alg043_2R
	Alg044_1L
	Alg044_2R
	Alg045_1L
	Alg045_2R
	Alg046_1L
	Alg046_2R
	Alg047_1L
	Alg047_2R
	Alg048_1L
	Alg048_2R
	Alg049_1L
	Alg049_2R
	Alg050_1L
	Alg050_2R
	Alg051_1L
	Alg051_2R
	Alg052_1L
	Alg052_2R
	Alg053_1L
	Alg053_2R
	Alg054_1L
	Alg054_2R
	Alg055_1L
	Alg055_2R
	Alg056_1L
	Alg056_2R
	Alg057_1L
	Alg057_2R
	Alg058_1L
	Alg058_2R
	Alg059_1L
	Alg059_2R
	Alg060_1L
	Alg060_2R
	Alg061_1L
	Alg061_2R
	Alg062_1L
	Alg062_2R
	Alg063_1L
	Alg063_2R
	Alg064_1L
	Alg064_2R
	Alg065_1L
	Alg065_2R
	Alg066_1L
	Alg066_2R
	Alg067_1L
	Alg067_2R
	Alg068_1L
	Alg068_2R
	Alg069_1L
	Alg069_2R
	Alg070_1L
	Alg070_2R
	Alg071_1L
	Alg071_2R
	Alg072_1L
	Alg072_2R
	Alg073_1L
	Alg073_2R
	Alg074_1L
	Alg074_2R
	Alg075_1L
	Alg075_2R
	Alg076_1L
	Alg076_2R
	Alg077_1L
	Alg077_2R
	Alg078_1L
	Alg078_2R
	Alg079_1L
	Alg079_2R
	Alg080_1L
	Alg080_2R
	Alg081_1L
	Alg081_2R
	Alg082_1L
	Alg082_2R
	Alg083_1L
	Alg083_2R
	Alg084_1L
	Alg084_2R
	Alg085_1L
	Alg085_2R
	Alg086_1L
	Alg086_2R
	Alg087_1L
	Alg087_2R
	Alg088_1L
	Alg088_2R
	Alg089_1L
	Alg089_2R
	Alg090_1L
	Alg090_2R
	Alg091_1L
	Alg091_2R
	Alg092_1L
	Alg092_2R
	Alg093_1L
	Alg093_2R
	Alg094_1L
	Alg094_2R
	Alg095_1L
	Alg095_2R
	Alg096_1L
	Alg096_2R
	Alg097_1L
	Alg097_2R
	Alg098_1L
	Alg098_2R
	Alg099_1L
	Alg099_2R
	Alg100_1L
	Alg100_2R
	Alg101_1L
	Alg101_2R
	Alg102_1L
	Alg102_2R
	Alg103_1L
	Alg103_2R
	Alg104_1L
	Alg104_2R
	Alg105_1L
	Alg105_2R
	Alg106_1L
	Alg106_2R
	Alg107_1L
	Alg107_2R
	Alg108_1L
	Alg108_2R
	Alg109_1L
	Alg109_2R
	Alg110_1L
	Alg110_2R
	Alg111_1L
	Alg111_2R
	Alg112_1L
	Alg112_2R
	Alg113_1L
	Alg113_2R
	Alg114_1L
	Alg114_2R
	Alg115_1L
	Alg115_2R
	Alg116_1L
	Alg116_2R
	Alg117_1L
	Alg117_2R
	Alg118_1L
	Alg118_2R
	Alg119_1L
	Alg119_2R
	Alg120_1L
	Alg120_2R
	Alg121_1L
	Alg121_2R
	Alg122_1L
	Alg122_2R
	Alg123_1L
	Alg123_2R
	Alg124_1L
	Alg124_2R
	Alg125_1L
	Alg125_2R
	Alg126_1L
	Alg126_2R
	Alg127_1L
	Alg127_2R
	Alg128_1L
	Alg128_2R
	Alg129_1L
	Alg129_2R
	Alg130_1L
	Alg130_2R
	Alg131_1L
	Alg131_2R
	Alg132_1L
	Alg132_2R
	Alg133_1L
	Alg133_2R
	Alg134_1L
	Alg134_2R
	Alg135_1L
	Alg135_2R
	Alg136_1L
	Alg136_2R
	Alg137_1L
	Alg137_2R
	Alg138_1L
	Alg138_2R
	Alg139_1L
	Alg139_2R
	Alg140_1L
	Alg140_2R
	Alg141_1L
	Alg141_2R
	Alg142_1L
	Alg142_2R
	Alg143_1L
	Alg143_2R
	Alg144_1L
	Alg144_2R
	Alg145_1L

