MATEMATUKA: ATTTEBPA W HAYATA bA3OBLIN YPOBEHb
MATEMATUHECKOrO AHANM3A, FTEOMETPUS

r. K. Mypaswn, O. B. Mypaswna

AJITEBPA 1 HAHATIA
MATEMATSECKOT O
AHAJTASA




MATEMATWKA: AJTTEBPA U HAYATIA GASOBMN YPOBEND

10

MATEMATUHECKOIO AHAITW3A, TEOMETPIA

r. K. Mypaesun, 0. B. MypasuHa

AJITEBPA 1 HASATIA
MATEMATW4ECKOI0
AHATTN3A

YyebHuk

PexomeraoBaHo
MUHWCTERPCTBOM NPOCBELUEHRA
Pocowickoid Pegepaumm

B-8 M3nanue, CTEPEOTHIHOS

Mockea

¥ DpOGA ® ¢ Sl e

y4ebHuk

2018



OrnasneHue

Frmaesa 1. @yukumm u rpadpmukmn

1. ToHATHE QVHEITHE . o ¢« oo c s seonnsnasnasassas
2. Ilpamas, runepbona, napabona
HOKDYMHOCTB - .0vovnsssassssssnsanssnass

3. HenpeprisHocTh
H MOHOTOHHOCTE (PVHEITHE . . o v v vv v vvnvnnnass

4. Keagparmunas u gpobuo-auaeiinan yHKIIH,
IpeobpazoBAHME FPADMKOB . . o . o v v vvnvnsssns

Fnaesa 2. CreneHn W KOpHK

5. Crenennas (pyHKEDUA Y = X"

NPU HATYVPAMEHOM 1 « o o v v s s s v s esmsonnnsssssn
6. TIoHATHE KODHS M- CTEIEHM . . . v v v vv v e s nsnns
7. Croificrea aprMeTHUECKHX KOpHelt .. ........
8. Crenetb ¢ palHOHAABHBIM NOKAIATETEM .. ... ..
Fnasa 3. NokazarensHas
“ norapmdpmmyeckan QyHKUMKM
. DVARTEE Y = 8% . i o o v o e s miva s #s
10. TlonaTHe TOTAPHPMA « & o cwaesevnuians s

11. CroficTRA MOTAPEDMOR . - - c s crasssmsssssssss

Fnaea 4. TpuroHomeTpuyeckue QyHKUMM
M UX CBOWCTBA

12 VTOA TMOBODOTE s = o6 et 5 ate i b v e s v 5 as
13. PafiRaAHEAA MEDA YITIA « v c s s s nsarsnsnsssss
14. CHHYC H KOCHHYC JI000T0 VITIA « « o ¢ oo v v vvvsnss
15. TanreHe ¥ KOTAHTEHC JTEO00TO VT8 . cvcawsasan

15
23

32

40
45
55
61

69
78
B6



16.
17.
18.
19.
20.
21.
22,
23.
24.

25.

26,

FTMaea 5. InemMeHTLI TEOPHUM BEPOATHOCTEN

27,
28.

29,
30.

Conern

IMpocreiimme TPHrOHOMETPHYECKHE

VPARHEHHH . .. v0v v o R R TR
PopMYNEI IPHBEAEHHMA .. ovvvasnaranarsanan
CrolicTea ¥ rpapUE QYyHKOHH f =8IN X . .. o0 ..
CroiicTea B rpa(pUE PYHKOHH [f =COS X . . . ... ..
Croiicrea 1 rpaduen pyHROHE § = tg x
g L e T S P Ly g
BaBHCHMOCTH MEMAY TPHIOHOMETPHYLCKHUMUI
PVHEIHAMHE OJHOTO H TOI'O e apryMeHTa . ... . .
CHHYC H KOCHHYC CYMMBEI H PA3HOCTH

ABYR VIO < vavaisimdieisiel v e veves
Tanrenc cyMMbl M TAHMeHC PASHOCTH

JEVE VITIOB « v v s v vs s sssnsnsnssnnansssssss
Tpuroromerpuyeckne YHKIHMEA IBOHHONO

WO v o s oo i i i
IMpeobpazosanye NPONIEEIEHHA
TPUTOHOMETPUYECKHUY (DYHKIIHIE B CYMMY.
ObOparTHoe NPEODPABOBAHME . . o o v v v v s s v v s nnss
Pemenane TpHroHOMETPHUYECKHAX VPABHEHNAIT . . . .

n KDM'EIHHETDDHKH

IoaaTue o BEPOATHOCTH . : oo cscssasssssns
Brruncnenne qyneia BADHAHTOB . :sssansssonas

Fmasea 6. NosTopexne

PYEROAA P IPADHER © 5 o o v vvs v susassiassss
VpDABHEHHA W HEDABEHCTBH &« « « « o« « 4« 4 s s s s a8 s s

BB ® B B B B 8 8 B B B B B B B B B8 B B B B B B ® B 8B S B8 ® 8 RSB R W

L E L T ey

CnMcor JonoJHHTeILHON THTePATYPE
M HHTEPHET-DECYPCOB . « o 00 s sssasassssssnsassrasnsss

IR TEEMICIIO oo i0cin e, o080 0 W s o T

ORI BOTRIIEE & <o vuiv'vw oo ocvnimmie s oms b s g

IpeaMeTHLIT YRASATEMD « v oo ovvonsassssnanasassas

118
125
133
141

146

155

161

167

171

178
184

194
199

208
222

225
232
251
259

77
279

280
284



Veaxaemovie cmapuwernacchurxu!

Jror yuelHUK npofonxaeT Kype anrebper 7—9 kaaccos. B Te-
YeHHEe CAeAYIONIHX BV JeT Bkl PA3OBLETE, 0DOTATHTE B VIayDu-
Té CRBOM MAaTeMaTH4YecKue sHanus. W, rnapaoe, Hay4dYHTech HX
OpPHMEHATE.

SHATE MATEMATHEY — 3HAYHT YMeTh DeIIaTh 388K, Hmenno
FamAaYN BAM NpeacTonT pemats Ha EI'D.

B yuebunke aaganusa paszHoil crenedn TpyaHoct. B aaganu-
AX, HOMepA HOTOPLIX He uMeloT oboanayveHUH, Bbl He JO/MHHEL MC-
NEITEIEATE HHKAKHUX 3ATDYVIHEHHI.

3uaukoM « s OTMEUEHB JA0aHHA, B KOTOPBIX IIYTE K OTBETY
CBAZAH C HEKOTOPLIMH TeXHHYECKHMH €0 HOCTAMY,

Sagauy, HAJ KOTOPBIMH cleAVeT HoIYMATE, HMeoT oboaHate-
upne « @, [Inag uUX BEIIONHEHHA [MOJE3HO ﬂﬁc‘fﬂ,ﬂ'l‘b B KJacce
€ YUMHTeNeM.

HoMmepa caMbIX TPYAHBIX 38/1a4 MMeOT 0003HAYeHHE ¢ Vo,

Buaurom «le oTMEPUEHE! IANAHMA, KOTOPBIE CALLYVET BRIOI-
HATE ¢ MOMOIILI0 KAABKYJAATOpa. B yaebHHKe paceMaTpHBARTCH
KaIbKVIATOD onepatuonHoi cueremer Windows,

IIpu upayueHHH MATEMATHKH BAM OPeICTOMT CTPOMTE MHOI'O
rpaduikos, B HexkoTopeIX cayuaax pabory B TeTpagM nojeaHo
COBMEIIATL, A HHOILA W 3aMeHATs> pafoToil HA KoMUbIOTEDE
B ONHOH HE KOMNIBIOTEPHBIX [DOTDAMM NOCTDOEHHA W HCCle-
moBaHuA rpaduron dyvErouil # ypasgesnii. Taxie nporpaMmn
cpobonuo u GecnnarTHo pacnpocrpassioTca B Marteprere. Mt
pexoMeHaveM Ape pycH(uuupoeaHHble nporpammsr GeoGebra
1 WinPlot.

B rexcre yueDHHEKA peKOMEHAANNA HCHOONBIOBATE HAKYIO-
HHOY/IbL KOMILIOTEPHYIO IPOTPAMMY 0B0IHAYASTCH CHMBOJIOM g



BrinonuenHble B 9THX nporpaMmax peileHnsa 3alady KPpacHBbI
M HArIAAHEL. MHOTHe H3a HEHX pASMEelIeHEl IKOMLHEKAME H VUH-
TeJdAMH MaTemMarnkd B Hurepuere, rie Hx MOMKHO DOCMOTPETD.
Hageemcsa, 970 1 BAINH PEIIeHWA MOMHO OVieT TaM HaHTH,

KpoMme ocHOBHOrO MATEPHATA, HAVHEHHE KOTOPOro 00A3aTe k-
HO, B yuelHUKe NDOMENIEH B IONONHHTENLHBLIN MATEDHAN, 3HA-
KOMCTBO € KOTOPBIM MHelaTelkHO. Hauano taxkoro MaTepuaia
ofioagagaercs « Vi, a KoHe « fus,

B konne yuefunka B pasgene « OcHOBHBIE (DOPMYIILI+ BbI MO-
aere HAWTH HYIKHYIO (hopMyay.

Pemus zazavy, cpABHHUTE CEOM OTBET ¢ oTBeTOM B yuebHHKe.
Ecnam BRINOITHUTL 3AfaHMEe Bbl He MOXKETe, TO NPOMHUTANTE COBET
K 3ajade WM NOCMOTPHTE e pelnerne. B aToM BAM MOMOTYT pag-
nensl « Oreersis, « CoBeThi» B « Peimenusas .,

Kascawtii nyaeT yuefHHKA 3aBeplIaeTed KOHTPOJALHBIMH BO-
npocaMi H 3ajJaHMAMA, 4 Kaxjgada IViaga — JOMallHHME KOH-
TponLHEIMHE paboramu. [lna nomMantHeil KOHTpOALHON paboTh
VEA3LIBACTCH IPHMEpPHOe BPpeM#, HA KOTOpPOe PACCUHUTAHO €& BhI-
NOJTHEHHE.

JdagaHuA JOMAITHAX KOHTPONLHHIX pabfor pasbiuTEl Ha TpH
VPOBHSA, KOTOpPEIE COOTBETCTEYIOT VAOBIETBOPHMTEBHOE, Xopo-
meif ¥ orauuEol oneHke. Tak uTo Bhl caMM CMOMETE OIEHHTH
CBOM MATEMATHYECKHE JOCTHMHKEHHA.

B yuebHMK He BOLULITH MHOTHE BAXCHEIE 1 HHTEPECHBIE MATEMA-
THUECKHE BONPOCE], NOATOMY IJIf TeX, KTO HHTEDECVETCH MATEe-
MATHKO, B COPABOMHOM pasgene vaefHHKA HMeeTCH CIINCOK I0-
NOAHHTETEHON JHTepaTyYPhl H HETEDPHET- PECYPCOB,

Asmopw aenarom eam yenexos!



DYHKUUN U TPADUKU

Brl yie 3HAKOMEI ¢ DOHATHeM (VHKIIMH H3 Kypca anaredpsl.
Oppako B B pAZMHYHBIX PAZNENIAX MATEMATHKH, H B PAZHEIX
IMKOABHBEIX y4eOHMKAX onpejeneHde (PVHKIUHE JABTCA NO-pas-
HomMy. Mul GvieM HCOOAB3OBATE OJJHO M3 CAMBIX ITPOCTRIX ONpene-
JeHHiT aToro BazmHeHINero mareMaTHdeckoro nonarusa. C aram
OUpefeTeHHeM, & TAKMEe ¢ HEKOTOPBIMH CBASAHHLIMHE ¢ NOHATHEM
thyurnuy oboZHAYEHHAMH M MATEMATHYECKHMH TEPMHHAMM Bhl
NOZHAKOMHTECH B NEPEOM NYHKTE I'Makkl. Bo BTOpOM NVHETE BRI
BCTPETHTECH ¢ HEKOTOPBIMH ViKe 3HAKOMBIMH BaM (PVHRIIHAMMT
H rpalpHKaMB, B TPETHEM pPeuYb MOHAET 0 BAMMHLIX CBOCTBaX
thyrrOnil, YAcTO NPHMeHAEMEIX IPH PEIIeHHH YPABHeHHI 1 He-
PABEHCTE, & B UeTREpPTOM — 00 OCHOBHEIX NpeodpasoRaHHAX rpa-
(PHEOE.

0 1. NMousTne GyHKUMM

B OKPVEAKNIEM HAC MHDEe MHOI'HE BEIHYMHHLI BAAHMOCBAIAHLI,
HanpuMep, KoandecTso OYKB Ha cTPpAHMILE oToro yueGHuKa sanm-
CHT OT HOMEpPA CTpaHUIkl, Bpema pasgmopozki B CBY-neun zasu-
CHT B OCHOBHOM OT MACCHI NPOIYVETA, a ILT0IIANL KBAIDATA — OT
IAHHEL ero cTopolbl. Bo Beex Tpéx cayvdasax Kamgomy donyemu-
Mosmy (BOAMOMKHOMY) 3HAYEHHID BTOpoll H3 BEIWYHH COOTBET-
CTBYEeT 04HO sHAaYueHUe nepioii. IlonaTHo, ¥To B nepBOM ODpuMepe
44 HOMEDP cTPpasitibl yuefanKa MOMKHO B3ATE Jioboe HaTypanbHoe
upcso, He Donwsinees 285, BO BropoM NpHMepe Macca NPOIVETA
orpanuvena pabouum ofLEMOM OeYH, A INWHA CTOPOHE] KBATpaTa
H3 TPeTREro NPpHMepa, KOHeYHO, HOJ0HATeILHA,

Mge1 npueenn sfeck TPOCThIE NPHMEPEl 3aBUCHMOCTEl Mexay
ABYMA BEJHTHHAMIM. D}IHHKD HA ]IPBI{THRE BCE HECHOALKD CI0M-
wee, Tak, HanpuMep, BpeMA PASMOPOSKH SABHCHT HE TOALKO OT
MACCHI IPOAYKETa, HO M OT er'o (pOpMbl, H OT MOIIHOCTH MEKPOBOJT-
HOBOT'O H3JNVYEHHMA.

B maremarnke obfbivao oreiaerawTes (aberparupyroTes) or
(hu3HvecKoil IPHPOALL BEIHHMHHE H PACCMATPHEAIOT 3ABHCHMOCTH
MEMNIY HHCTOBRIMH MEPEMEHHBIMH,



CFnasa 1. DYHKUWKA K TPADHEKN

IMepemennyio ¥ HassiBaloT dyarumel nepeMessoil x,
eCIH KadajoMy nonycTHMOMY JHAYMEHHID X COOTBETCTEYET
EIHHCTBCHHOE 3HaYeHHe [f.

IMepeMeHEYI0 ¥ HASLIBAKOT APIYMeHTOM (DYVHKIINHT Y.

IMpagnno, Do KOTOpOMY M8 KAXAOr0 JONYCTHMOIO 3HAYE-
HHA X HAaX0IAT COOTBETCTBYHIIEEs eMYy 3HaANeHHe Q)ym{rum,
ofoanauawT Kaxkoit-naubo Gykeoi. Tax, HAanpuMep, uTodbLl yHa-
3aTh, 9TO 3HAYEHHHA i DOAYYAOT M3 aHAYEHWH x mo mpaemnay f,
OHITYT:

y = f(x).

~
Muo#tecTBO JONYCTHMbIX SHaAYeHMIT ADryMeHTa HASLIBAIOT

obaacThio oNpereIenns (PyHKITHT
u oBosaauatot D) wan D(y).

MuosecTB0, KOTOPOe COCTABIAIOT BCe 3HAYeHHA DYHEILAM,
HAZLIBAKT 00NACTEI0 3HAYCHNI dyrKIMN
u oboanagvalor E(f) nnn E(y).

Mpumep 1. Haitrn ofaacts onpenenesus pyHKEIUNA i = 2

X

M BEIYHCIAHTE 3HAYeHHA (PYHKIHE NPHA X, pasHOoM: 2, %-. —6.

PeweHnwe. Ha apryment x topmyna y = 4 paknagumaer
X

EIUHCTEEHHOE OIDAHNYMEHHE: X = U, mo3aToMy obnacTBIO onpegemne-
HiA HanHod GyHEOHN ABasercd ofbelHHeHHe IBYX HHCI0BBIX
npomexyTRoB (nuTepsanon): INy) = (—oc; 0) L (0; +o0).

dHaueHNe (PYHEIHH, KOTOPOE COOTEETCTEYET, HAIPHMED,
x = 2, oboanadaor y(2):

B . 3l _a.8_ _ 16 -4 _
p=4=2, y(3)=4:3-20.18 -4 2 .
OTtseT: DY) = (—oc; 0) w (0; +ac); w(2) = 2, y(%) = %,

-
y(-6) 3



1. MoxaTve dyHELMN

E NMpumewansne 1. B aroM npaMepe Tpasaio, 10 KOTOPOMY 110
BHAMEHHIO ADIYMEHTa HAXOAAT aHaveHue PVHEINH, ObLI0 NPefcTaRie

HO BRIDASKEHHeM % Taroil cnocod saganns PYHKINH HASLIBAIOT GHa-

Aumudeckus. ITHm cnocoboM saiaHo SoNbBIIHHECTEO (DYHEOMI, KOTO-
phié BOTPETATCH BAM HA CTPAHMIIAX 5TOro yuelHHKA.

Hpyraa cwryauus ¢ obnacTeio onpefeleHls BOAHHKAST, ECIH, HA-
opuMep, OYEBAMI X ¥ I 0003HANEHE! ITHHE CTOROH B CAHTHMETPAX NPH-
MOYTONBHHEA, HMewlnero womans 4 cu?, Torga B eHIy NoAoMHTENB

HOCTH A7HH 0018cTh ONpejeleHHA PYHKIHH § = % opefcTasuT coboil

unenosoill nErepsan (0; +00).

3 HMpumeuannue 2. Bgan ¢Us, HOTOPEL HCIONLIOBAJCA NJIH
obfseduHeRULA NPOMEXYTEOR, B MATEMATHES obbeguEaeT Mi00kle MHO-
smecTea, Hanpamep: {1; 2; 3} w (3; 4] ={1; 2; 3; 4},

[lepereprys sHAK obbeIHHeHHRA, NOAVIAM MATEMATHYSCKH cHMBOA
ona nepecevenusn muomecrs: {1; 2; 3} m {3; 4} = {3). Ecan nosepuyrs
anar obeeaRHeRA « e Ha 90°, To nooyuMM aHAK, KOTOPEIT DOKAGRIBA-
8T, HTO BCe JIEMEHThI OHOIN B3 MHMHeCTE ABRNAIOTCH aJIeMeHTAME Apy-
roro, Hanpumep: {1; 2; 3} — {1; 2; 3; 4}. Kak ropopsaT B TAKKX CAYUAHX,
HEPEOE MHOMKECTEO ARNALTCH NOdMNONCECMEOM BTOPOTO, HIH BTOPOR
MHOMKECTED S MYaem & celin nepeoe,

Mpumep 2. Gyaruua y = f(x) (pue. 1) sagaua epagduuecku.
Haitru: 1) D(f); 2) f(—1); 3) apauenns aprymMenTa, OpH KoTo-
phix anadenne Gyurman pasio 25 4) uyvan gy 5) wau-
foasIIes H HAMMPHEINEE SHAYEHMA {t}}FEKH,HH.

PeweHnwne. 1) Obnacrs on-
penesieHHA 3TOH PYHKIUHE — YHC-
noroit npoMesxyTok [—-3; 6]

2) f(-1)=-0,7;

3)fix) = 2 opn x = -2,9,
x=0412x =1,T;

4) pyan QYHKIHA, T. 8. ZHAYE-
HHA X, OpH KoTopseix f(x) = 0:

r=-23, x=—04u1x=2,T;

5) naubonbinee sHAMEHHE (PYHK-
uun: max f(x) = f(1) = 4,5, san-
MeHbIIee 3HAYEHHEe (PYHKIIHH:
min f(x) = f(6) = -3. Puc. 1




Fnaga 1. DYHKLWMK M TPADKMKK

CTBO TOMER RDﬂp,ﬂ',HHBTHOﬁ ILIOCKOCTH Open-
cTasnano coboil rpadur PyHKIME ¥, BCE HTH
TOUYKH A0MMHE HMeTh PAZHEIE abcHHUCCHE —
Afan npARMas, neprenduKyAAPHa ocu abe-
yuee, uan umeem eduHCMBEHNYWO MOYKY,

[P

gurcon rynxyuu y. Ha pucyEKe BRI BUIUTE,
YTo OCL OpAHHAT (npaMan x = 0) nepecexaer
JAHHYIO KPHEYIO B JIBYX TOYKAX, 3HAYHT, 3Ta |
KPHBAA HE ABIALTCA rpaurom (pyHEIIHN . '

NMpumep 3. Ha pucyvure 2 nsobpameén rpadur dyermmm
x = fly), aprymenTom KOTOpoil ABRIAETCHA NEepeMEHHAA U.
Asnaerca Jau 3T0 MHOH{ECTBO TOMEK KOOPIHHATHOH IIOCKO-
ceru rpadurom Gyarmn y?

PeweHwe, Yrobul HexoToOpoe MHOME-

He umMeem Hu odHol ofwel movku ¢ 2pa-

YnpaxHeHun
e

fArnaercs au y PyHELHEN X, eclIH I — 3T0:

1) gaTa, a x — TeMOepaTypa BO3AVXa B KOHKPETHOM ropoie
B10y;

2) nara, a ¥ — KONWUECTEO ARTOMODILIEll, BRINYIIEHHEIX 34
nanable cyTEH sasogom ABTOBAS;

3) armocdeproe gaBieHHe B faHHON TOUKe 3eMHOI NOBepX-
HOCTH, X — KOHKPETHOE BpeMs cyToK?

HAenaerca nu y yurimeil x, ecan y — 3T0 LIOHIANE TPAMO-
YroAabHMEKAa, a x ero: 1) auarosans; 2) nepumerp; 3) orHO-
meHue AMUH ero cropoR? O0sAcHHETE CROIL OTBET.

Asnserca au y dyHKEULHEN X, SCAK ¥ — 9TO HHEAO0 AECHATHIX B
JecATHYHON 3anuck uncna x7 Hengerca nn x yaroneit y?

Asngerca nu y dyuruneil x, ecin y — 9TO IBYIHAUHOS YHC-
70, a x — cymma ero wudp? Heasercs an x dyaxumnedd y?

B saure 300 erpaunu. [Meta kasmasiil feds OpOMHTLIBART 00
50 erpanuy aroft kuury. Obosnauue DyKBoOH § KOTUYECTRBO
HenpounTaHukx Ilereil crpanmn, a OYKBOH ¥ — wHCIO
AHeit, korga [Tera YNTART JAHAVIO KHUTY:

1) aagaiiTe aHanHTHYeCKH QYHKINIO I3

2) yxamHTe €€ ecCTECTECHHYVIO H peannHyio oflacTi onpese-
JIEHH .



1. MoxaTve dyHELMM

Haua GyHEIHA:
1) flx)=2x+ 3; 8) flx)=x?+3x + 4;
2) f(x) =—-4x + 5; 4 flx)=x2+Tx—4.

Haitaure: a) f(3); 6) snadenus x, opy koTopeix f(x) = 4.

[Mpasuno f, sagawinee pyEKOHmo ¥ = f(x), cTABAT B COOTBET-
CTBHE KaMI0MY ABYIHAYHOMY HHCAY X cyMMYy ero mudp y.
Haiigmre: 1) D(f): 2) fl17), f(35), f(59);

3) upe Kaxkux aHAYeHHAX X QyHEIHUA f(X) IpHHEHUMaeT 3HA-
deHMe, pasaoe 3;

4) nanfonbiies ¥ HAMMeHBIIee 3HAYSHMA QYHRIHN;

5)" makoe sHaueHHe (PYHKIHH COOTBETCTEBYET Hanbonbine-
MY KOMHYPCTEY 3HAYSHHN APIYMeHTA,

Mo wapomy u3 rpapueoR yHEIND, HEo0pAKEHHRIN HA
pucynkax 3—8, naiiure: 1) D(f);  2) E(f); 3) f(-2);

M
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B EEEL =
B RN
Puc.5 Puc. 6



CFnasa 1. DYHKLUWK W TPADWEKK

Puc. 8

4) opH KaKkoM 3HAYEHHMH APryMeHTa sHadeHde (QYHRKIIH
paBHO 3;

5) mynn QynKimm;

6) paubonbIIes B HAHMEHBIISE SHAYCHUA (DYVHKIIHN.

9. Haitanre ofnacTs onpegeneHHs VKL

1) y=3x2-5x+1; ﬂynatﬂ%:if

= 3 _s5. —ray:

2)y .'1'2+x 5; 5)y pe Sy

S = 1
=g Ov= T

10~ 1) Haitgnre ofnacts onpegenenus (hyHEIAN:

a)y =[x +2; m) y = J(x +2)(x - 2);

6)y=+x-3; e)y=yx-2-Jx+2;

By = «I:ﬁ' m)y=+x+5+Jx+3;

Jx+5 3}yﬂ"’x+2

‘.,I'x+3 ‘,l'x 2

2) C noMoubio KaibKYIATODA BEMHCINTE ¢ TOMHOCTLI A0

COTBIX dHAMeHHA QYHKINI NpH X, paBHOM 2, ecan oT0 BO3-
MOMKHO,

r)y=-"‘—7

11. Ha rpaduke noxazsaHo HaMeHeHHe TeMIEepATYDBI BOSAYXA
B HEKOTODOM HACEN#HHOM OVHETE Ha IPOTAMMEeHHH TPEX cV-
ToK, saunHan ¢ 0 yacos cvbboTel. Ha ocn abenuee ormeyaeT-

me




1. MoxaTve dyHELMM

BT
4 - f i | =
T T T T T T T T T T -
0:00 600 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
11 mons 12 miona 13 smonan
Pwc. 9

CH BpEM# CYTOK B YAcCAX, HA OCH OPAMHAT — ZHAYSHHE TeM-
nepatrypul B rpagyeax Ieascusa (puc. 9).

1) Korpa Gbiza caMas BeICOKAMA, 4 KOTHA CAMAS HH3KaHA TeM-
neparypa?

2) Karan TeMnepaTtypa Bosayxa 6bl1a B BocKkpecenbe B 12 u?
3) Cronbko pas B TeueHHe TPEX AHeld TemnepaTtypa Oblia
9°C?

4) OnpenenrnTe HAHMEHLINYID TEMIEPATVDY BO3IYXA B HOYL
¢ cyGh0TEI HA BOCKDECeHbE,

12° us kBaapara co cropouoit 10 eM BrIpesaHbl KBaZDATHHHN
cO CTOpOHOIN ¥ cM, B M3 noaydenHoll GHrypsl caeraHa oT-
KpsiTaa Kopodka (puc. 10). Bupasure o6sém V (em?) aroit

T
|
i
L= TRy

F==9
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B

13.

14.

i T T T T T T T T T T T
0:00 600 12:00 18:00 0:00 6:00 12:00 15:00 0:00 6:00 12:00 18:00 0:00
cybboTa BOCKpeceHbe IOHETEThHIEK
Puc. 11

KopoDkH uepea x. ¥ramure obnacTs onpeneneHus (pyHk-
s y = V{x).

Mocrpoitre rpague kakoii-uudy s yarman f(x), 1ua koro-
poii BRINONHAWTCA VCIIOBHA:

1) D(f) = [-1; 5], E(f) = [-3; 3};

2) D(f)y=1-3; 2], E(f) =[-2; 4].

Ha rpatmre (prc. 11) noxkasaso H3MeHEeHHEe TeMIIEDATVPhI
BO3AVXa B HEKOTODOM HACEJIEHHOM OYHKTE HA NIPDOTAMEHHNH
Tpéx cyrok, HaunHag ¢ 0 vacos cydborsl. Ha ocn abenuce
OTMeYaeTCH BpeMA CYTOK B HaACAX, HA OCH OPAHHAT — 3Haue-
HHE TeMIIeparypsl B rpagycax [Hensens.

1) Korga Belna caMas BRICOKAA, A KOIIA CAMAN HHAKAA TeM-
neparypa?

2) Karkaa reMnepatypa Bosayxa Gblia B Bockpecedbe B 12 u?
3) Cronpkro pas B TeUeHHe TPEX JHeH TeMIepaTypa focTHra-
nal7°C?

4) OnpegennTe HAMMEHBIOYIO TEMIEDATYDPY BOSAYXA B HOYL
¢ BOCKPECeHBA HA NOHeJeNbHHE,

159 B maremaTiie 38 HEKOTODLIMH YHCIOBBIMY MHOMKECTBAMH

Jaxpelnlnedbl CTAHIAPDTHLIE obospavenna: N — MHOMECTBO
HATYPATLHBIX HHCed, £ — MHOMHECTBO WeiblX dynced, @ —
MHOMECTEO PALHOHANBHBIX uHcen, B — MHOMecTBO Aeil-
CTBHTEJLHLIX YHCEM, Rl- = MHOMEeCTBD ITOJOMHTENLHLIX
EEFIETBHTEIILHHX HYHCEJ.



2. Npsasas, rmnepbona, napabona v oKPYXHOCTL

BeragbTe BMECTO MHOTOTOUMHS OJMH M3 3HAKOBR eM», elis,
«C» TAK, YTODE NOJYUHAOCE BEPHOE VTEEPIKIeHHE!
1)N..@; 2)N..R,; 3)N..Z=N; 4)R ..Z=N.

KoHTpOnbHbIE BONPOCH!I U 3aAaHUs

¥ B raxux cayuadx 0fHA NepeMeHHan Apnaered hyarnued apyroi?
Yro rakoe ecTecTEeHEAR 00IACTE ONpedeTeHHA pyHRITHNHT
. Hpusegure npusep YHKIME, HY1b KoTopoif Soabme, uem f{0).

- Haiurre D(y) u y(3), ecan y = %

M'Nl-l

&

O 2. Npamasa, runepbona,
napabona 1 OKpPY>XXHOCTb

C nueMsaMi, HABAHMA KOTOPLIX NPHUBEIEHBLl B 3ATTIABHH 5TOrO
MYHKTA, BRI He pas BeTpeuaancek. B Hamem Kypoe I TaAKe OTBO-
OHTcA BaxHAH# pons. Cleayiomide TPH PHCYHEA HATIOMHAT BAM
0 nUHeHHON (pyHKITHA.

Ilpaman ma pucyrke 12 npeacrasnger coboil rpadmk muaeii-
Holt pyEROEH iy = kx +{apn k > 0, [ > 0, ga pucyeKe 13 — opu
k=0,1>=0, aauaeitnan dyaxuua ga pucyuke 14 sagaérea dop-
mysoit y = I, B KoTopoit, Boobuie, Kak 6kl HeT apryMenta. Ha ca-
MOM Jene yIoBoil koadipunuenT k aroil npAMoil paABeH HYJIHD:
y=0-x+1.

PyHKINA, KOTOPAA MPH BCEX 3HAYEHWAX APryMeHTa
NpHHAMAEST OOHO B TO JKe 3Ha4YeHHe, HA3biBAETCH
KOHCTARTOM (111 NOCTOSHHON ).

. O 5/ 6
Ly=1
T
..... THE W
Puc. 12 Puc. 13 Puc. 14




CFnasa 1. DYHKUWKA K TPADHEKN

NMpumep 1. Bagars dyaRLH, rpaduk KoTopol napaine-
neH npaMoit y = 2x + 3 U npoxoauT uepea roury (—3; 2).
Pewenwe, Hexomoe ypasnenue umeer pug y = ky + L

VYeaoauie EGJMHHHEHMH napattetbibll nPAMbLY DAGHB, T. €.

k= 2. Ocraéres gailtTi Hauansaywo opauaaty [. ockonsry Koop-

AHMHATE JAHHOH TOMKH JOJMMHL] YIOBISTEODATE HCKOMOMY Ypas-

HEHHMIO, MOJYYHM:

2=2+(-b)+1,I1=2+10=12,
OxonuaTensHo uMeem: y = 2x + 12,
OTteeT: y=2x+12.

¥ Mpumep 2. 3agars nuaeiiayio GvERLND, rpadue KoTo-
poii IPOXOIUT 9eped TOUKH (Xy; ¥y ) B (X, Ya).

PeweHwe. lwbas nunefinas pyHKUMA sagaércs ypasHe-
uueMm iy = kx + 1. IlogcraHoBKA B 3TO YPARHEHHE KOOPAHHAT Hep-
BOI TOMKY OPUBOANUT K YpPABHeHHIO obinero BUAA NPAMEIX, Opo-
y=kx+l1,

" =kx, +Ly'"yl=h{'t"xl}'

XOAAIMNY Yeped Toury (X, v, ) {

Ina onpegenenns k DoACTABHM B 3T0 YVPABHEHHE KOOPSHHATEL
BTOPOIT U3 JAHHEIX TOYEK: Y, — Iy = k(x, — x,).

k=y2 =

Xy — Xy

¥y — by

Hmeem: y — y, = £

(x — x;). 'pynnupys Urpexn 1 MKCL!

B PASHBEIX HACTAX VPABHEHHHA, NOAYVHUM YDPABHEHME NpAMOI, npo-
XonAameil yepes 4B JAHHLIE TOUKH,

V=H _X—X
Yo =l XX

3 IMpumeuarue B noiyueHHOM ypaBHeHHMN SHAMEHATENIH APo-
Gell JoIMHE OTAHYATLCA OT Hyna, OQHAKO HEKTO He SAIPeNIaeT JBYM
NAHHBIM TOMKAM HMETh, HATPHMED, PABHLIE OPIHHATHL I, = If,. B aTom
enyaae rpaduk TuHelHOR QYHKLHE OKASBIBASTCA TApALIeneH ool abo-
nHeC M CAeIVeT CPady HAHCAThL HCKOMOE YDABHeHHE: i = i,.

—1c )



2. Npamas, rmnepbona, napabona ¥ OKPYRHOCTE

Ecan Y AAHHBRIY TOYEK COBINATYT abec OHCChID xz = II » TOVPABHEHHE CO~
OTBETCTRYIOIEl npaAMoil ¥ = x, #e GvaeT 3agapaTh (PYHEIHIO ¥ (0jHOMY
SHAUEHWI) X B 2TOM CAYYae COOTBETCTEYET Hollee OJHOrD 3HAYEHHA ). O

k
X
npu k> 0w opu k< 0 — runepbosibl, KAMKIAS U3 KOTOPBIX COCTO-
HT U3 Iaphl CHMMETPHYHLIY OTHOCHTENBHO HAYANA KOODPAWHAT
BETHEM.

Ha pucyuxe 15, a 1 6 usobpayens! rpadguru QyHEnumn y =

dyHEDHA Y = k oIpelereHd HA MHO-
X

FECTBE BCaX NeliCTENTeNEHEIX YHCE, Kpo-
sme 0, 7. e. Ha 06 bEAHHEHHH DPOMEKYTKOB!
{—oc; 0) W (03 +0c).

910 e MHOMECTBO ABIAeTcH B obna-
CTHI0 3HAYEHHN (PYHKITHHT .

Manepbona y = £ yveer IBE OCH CHM-
X

METDHH: IPAMBIE f = X H I} = —X,
OfpaTuM BHUMAHHe Ha Ba){Hoe CBOI-

CTBO 'ANepbomnsl iy = % ITpn nBMtEHUA IO

rpadiEy OT OCH OPAHHAT PACCTOHHHE OT
Toder rpafika 2o ocn abenpec yMeHbIa-
ercd, U rpaik Kak Dbl CIMBAETCH C OCBID
abeumce. Tlosopsar, 49T0o § empemumces
K HYA0, kozda x empeMumen K feckonen-
HOCTLU.

AHANOrMYHO, HKOTLA X CTPEMHUTCH H
HYMW0, Y cTpeMurca K JeckoHewHocmu
HIH K MuHnyc Oeckoneynocmu (B 3aBHCH-
MOCTH OT TOrPO, ¢ KAaKOid CTOPOHBLI TOYKA
npUBIHMMASTCH K OCH OPAHHAT).

Ock abecnuece B 0oCh OPIHHAT HAZLIBAOT
COOTBETCTBEHHO 20pHIONMAAbHOL W 8ep-
MuKaibHOl daecumnmomamu rpadHuia

hyHrOHH i = %

Ha pucyraxe 16 usobpaskena napaGo-
Ja — rpapHE em@ ogHOH XOopolo Bam
H3BecTHOR QyHENHN y = x2, Bersu eé Ha-
NpasieHbl BEEPX, 4 BEPIIHHA DACTIONOHE-
Ha B Hauaxe KoopauHar. Dyaknua y = x?
onpejeieHa Ha MHOMECTBE Beex geficTBu-
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AM =BM F,M-FM=c FM = KM
‘F
M
L
Puc. 17 Puc. 18 Puc. 19

TeALHLIX 4HCes], a oDIacTLI0 f8 AHAYEHHH ABNALTCA MHOMECTBO
HeOTPHIATEILHBIX YHCE].

¥ B lpesaeit I'pewnn, roe sanbGonee passuToil 4acTbio MaTe-
MaTHEH DBLIA FeOMeTPHH, NpAMYID, runepbony U napaboxy onpe-
JAe/IANH KEaK reoMeTpHYeCKHEe MeCTa rTowek! nuocKocTH.

[pamas — reoMeTpHYECKOe MECTO TOYEK, PABHOV/IANEHHRIX
OT ABYX JAHHEIX Touel (puc. 17).

\ J
r B
T'unepona — reoMeTpHHuecKoe MeCTo TOYeK,

PASHOCTE PACCTORHNH OT KaRLI0i 13 KOTOPBIX A0 ABYVX
L HAHHLIX TOYEK paBHA faHHoMY 9ucnay (puc. 18). <

MapaGoxa — reoMeTpUHeCKOE MECTO TOUSK, PABHOYIATBHHEIX
3 OT ZaHHON TOMKH M fanHoil npamoi (puc. 19). A )

IMMousTHe paccToAHHA HCOONL3YETCH B MA-
Temaruke uacro. [loneano yMers Belpa)arh
paccTodHHEe MeXx Iy NBYMA TOYKAMHE KOODIOH-
HATHOR NAOCKOCTH deped KOOPAMHATEL ITHX
TOYEK,

Mpumenas reopemy Ilndaropa ¥ npamMo-
vroasHoMy Tpeyvronbauky ABC (puc. 20), no-

JTVEMM: i I
AB=.JAC? + BC? = Puc. 20

= \l‘{xz =)+ (Y —1y)?.

EE SNREN
LBy iy

7 8 £

L PMHEMPW'IEEK“M MECTOM MOYEK HASBIBAKT MHOMECTED TO-
qeR OACCKOSTH, AN8 Kaxiaoid ua KOTOPRIX BRIIOMHASTCA HeKOTOpOe
yeaoBRHe.




2. Npamas, rmnepbona, napabona ¥ OKPYRHOCTE

Mpumep 3. 3anucarTs VpasHeHHEe OKPYKHOCTH ¢ HEHTPOM

B Toure K(3; 4), kacamimeiica ocu abenuee.

PeweHwne. Haobpasum manvpyio oxpy:mHocts (puec. 21).

Hewrp okpymaoerd K oTeToHT 0T KACATENLHON K OKPYAHOCTH

Ha 4, SHAYMHT, PAAHYC OKPYKHOCTH pa-
sen 4. Paccroanue or npouasoasHo# |||
TOYKH OKDPYHHOCTH M[.‘I: y} 4o [ EEENE 4=
neaTpa K{3; 4) papsao 4: {11 -

HIH TOCHEe 0c6000MIeHUR OM KOPHAT
(x-3)2+@y-4¥=16. LT

J[-"' — 3 +(y—-42 =4 EEENE) SEEEEP AN

OteeT (x—3)2+(y—4) = 186. Puc. 21

Mpumeusanne, OKpyHEOCTE He ABIAeTcA rpadueoM QVHE-

LMY, DOCKOALKY JIA Heé He BRINoAHAeTcH TpefoBaHUe OJHOZHAYHOCTH
BEIPAMEHNA I Yeped X, nanpusMep npamas ¥ = 0 nepecexaetr JaHHYIO
OKPYHHOCTE B IBYX TOUMKAX, OPAHHATE KOTOPEIX — KOPHH YPABHEHMA
{0-3Y+(y-4)*=16.

16.

17.

YnpaxHeHun

s

Ha rpatmuxe (cm. pue. 9) nokazaHo H3MEeHEHHE TEMIEPATY-
PEI BOZAYXA HA ODPOTAMKEHNH TPEX cyToK, Haunnan c 0 uacos
11 urona. Ha ocn abenmee orMedaeTed BpeMA CVIOK, HA OCH
OpPAHHAT — 3HAYMEHHE TEMOepaTVphl B rpanyveax Ilenwcua.
Onpeaenurte no rpapury:

1) remneparypy Boagyxa 13 mwonae 64, 11 mona e 18 u;

Z) cHONBKO pa3 B TEYeHUE TPEX NHel TeMOoepaTypa MogHH-
Manack go 12 °C;

3) no kakoil HanboNkINel TeMNEPATYDhl NPOrPeica BOSAYX
13 mona, 11 mwons.

Moerpoiite rpaduk GyHEKOIHYT i = —g x + 3. Haligwre no rpa-
thrry:

4) KOOPAHHATEI TOUEK NepecedeHd 3Toro rpauKa ¢ ocaAMH
KOOPAHHAT,;

G) apavenue pyHEIUYN npy x = -3,5; 10,5;

B) 3HAYEHME APryMeHTa, KOTOPOMY cooTBeTcTeyeT y = 15 12,
r)® ecrs au HAa rpadmie TodkH, ofe KOODAHHATEI HOTO-
pelx — nensie uncxa? Ecnou eers, TO CROABEO TAKKX TOYer T
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18. Ilocrpoiire rpadms dyEKOoHE K = %x — 1. HaiignTe no rpa-
thuky:
a) KOOPJAHHATHI TOUEK epecedeHld Toro rpafiMka ¢ ocAMH
KOODAHHAT;
6) sHauenue hyHruy opu x = —4; —6; 2; §;
B) 3HAUeHHE APrYyMeHTa, KOTOpOMY cooTBeTeTRYeT iy = 15 2; 5.
r)® epets 1 Ha rpaduke Toukm, obe KOOPAMHATHI KOTO-
PRIX — HATYpalbHBEE yneaa? Ecan ecTs, TO CKOJBKO TAKHX
rouex? |

19~ Haiigure k u [, ecim nasecTHo, UTO npaMasn y = kx + 1
1) napannensuaa npasoii y = 0,3x 1 OpoXoauT Yepes TOUIKY!
a) A(0; 7); 6) B(0; 8); 8) C(2; 5); r) D(—5; 6);
2) napanneneHa npamoit y = 0,75x + 11 u npoxoauT depes
roury: a) K(8; 1); 6) M(4; 9);

3) napannenbHaa npamMoi y = —%x — 6 1 npoxoanT Yepes Tod-
ry: a) P(T; 4); 6) E(3; 0).

20 Kakoso NpHMepHOe pacnoioxenue rpaduxa (QVHEIIHR
y=~kx+1[, ecnn;

Vk=0,1>0; 4)Vk<0,1<0; Nk=0,1>0;
2Yk<0,1>=0; 2)R=0,1=0; BYk=0,l<0;
3)k>0,l<0; 6)k<0,[=0; Nk=0,1=07?

212 Onumure NPHUMEPHOE pACTIOJNIOMKEeHNEe npaAMoll y = kx + |
H onpegenuTe 3HaKkH £ u [, ecnn rpadHK pacnonoieH
B ROODANMHATHRIX YeTBEPTHX:
el Iulll; 2)sl, TulV;3)e,IIunlV;4)eo I, IITu IV.

22 ® Mosker nu rpaduk aumeiinoll GyHKan 4= kx + [l pacniona-
FaThCcH TONBKO:
1) 81 Il KOOPIUHATHBIX YETBEPTAX;
2)so Il u IV KoopaHHATHEIX YeTEEPTAX;
3)e Il n IV xoopaHHATHEIX YEeTEEPTHAX;
4) 8 [ u 11l KOOpAMHATHLIX YeTBEPTHAX;
S5)elu IV RoOpAMHATHEIX YETBEPTAX;
6) o IT u 11l koopauHaTHEY YeTBepTAX?

23. BagaiiTe aHaMHTHYECKH AHHelHVI0 (PYHEIHIO, rpadHK Ko-
TOPOH MPOXOAHT Heped TOYKH:
1)O A(-1; 2) m B(1; -1);
2)0 A(-38; -5) u B(2; 4);
3)® A(-5; 13,5) u B(17; 13,5).



2. Npamas, rmnepbona, napabona ¥ OKPYRHOCTE

24.

1)© He Buinonnaa nocrpoenus rpadguxa QyHKIHN
y= %x + 9, onpegenure:

a) KOOPAMHATEL TOUEK ero NepeceveHHA ¢ OCAMM KOODAHUHAT;
6) npuHALIEKUT TH rpaUKy TOUKA:

A(100; 84), B(-0,05; -7,9), C(—30; 30,5).
8)® ects M Ha rpadmke Toura, abeuueca Koropoli pasHa eé
OpAMHATE,

2)0 He BrINOAHAA NOCTPOEHMA rpaduKra QyHKIHN

y= —%:c — B, ollpege/ITe:

a) KOOPAMHATE TOUEK ero NepecedeHlA ¢ 0CAME KOOPIHHAT]
6) npuHaane:uT 11 rpaduKy TOUKA:

A(50; 12), B(-0,05; -7,98), C(52; 28).

B)® ecth au Ha rpaduke Touka, abenHcca ¥ OPANMHATA KOTO-
poil — NPOTHBONOJIOMHEIE YHCIA,

25.°1) Mpamasa y = 3x + | npoxogur uepes Toury A(17; 30).

26.

Haitaure | u onpegenuTe, NPOXOAUT K 914 NPAMAS depes
roury B(25; bd).
2) Ipamasna y = —2,5x + | npoxoguT sepes rouxy M(—20; 66).
Haitpure | u onpesenure, npoxXomuT AH 974 NPAMAS Yepes
roury C(20; 36).

Jdna ogHOTo U3 NpesnpHaTH-MOHOIIONUCTOB 3ABHCHMOCTh
ofbéiMa cupoca HA OPOAVELNIO ¢ (EAMHMIL B MecHI) or ed
nersl p (Teic. p.) sagaérca dopmyaoit: g = 260 — 20p. Onpe-
JelUTE MAKCHMANLHLI YPOBEHE IeHs! P (B THIC. pP.), OPH KO-
TOPOM SHAYEHHE BLIPYUKH OPeAnpUATHA 38 Mecal, r= ¢p co-
craBuT He MeHee T20 Thic. p.

Onepanuorsas nNpubeliL NpejgOpHATHA B KPATKOCPOUHOM
nepuofe Berapcnaerca no gopmyne: nlg) = glp — v) — f.
Homnanma npogadt ceolo npogyvEinnw mo mede p = 500 p.
ga TYKY, NepeMeHHLIe 3ATPATEl HA OPOH3BOACTEO OHON
eIMHHIEL NPOAVELHE cocTasnawoT v = 200 p. 3a mryry, no-
CcTOAHHbIE pacxoikl npegopuaTus [ = 900 000 p. B mecan,
OnpegennTe HANMEHBINNH MecAYHBIT 00BEM IPOH3BOACTEA
g (mr.), npr KoTopoM NpHOLLTE DpeinpHATHA Oyoer He

menbize 600 000 p. B mecam.
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28. Haifigare ancno k, ecan MagecTHOo, 4To rpadme yHRKIH

y= . NPOXOIHT Yepes TOUKY:
X

1) M(10; 0,4); 2) E(—1,2; 15).
29 I'papux GyEKIHT Y = % npoxogauT depes rouxy A(16; 2,5).
[MpoxoauT I OH 4epes TOUKY:
1) P(-8; -5); 2y M(12,5; 3,2)7
30.° Toura C(a; b) npuragmesxnT rpadury GyHKITN:
1) y = kx; 2)y==.
[MpuHaLIeHKHAT JIH 3TOMY TPAQUKY TOUKA:
a) A(—a; —b); 8) C(0,1a; 10b); n) P(b; a);
6) B( 2a; %b): r) M(3a; 3b); e) F(~b; a)?
31. 1) [Moerpoiite B ogHOMN cHecTeMe KOOpPAHHEAT rpaduKl pyHRK-
M
a}y=xuy=%; r)y=050x+1ny=2x%
— = ___2| = i = B+
By=-2xny=-7 Ry=_my=x%
B)y=2x-2uny = ely —uy =2, B

2) ¥EamuTe KOOPAHHATL TOYEK NepecedeHnd rpadmKos,
32. Hmeer au acuMoTorsl rpadmi dyHRITHM:

1}y=§|"';[: 2)y=-? 8

33.® Cronnko obUIHX TOYEK MOTYT HMETE rpaurn;

1) nuneiinoit pynswmmn 1 Qynxmun y = %;

2) napaboant ¥ = x2 u runepbonst y = %‘? B
OTBeTE NOATBEPANTE CXEMATHYECKHMH PHCYHKAM,

349 3agaiite anannruueckn hyarnuo, rpapuk KoTopoi npem-
crapnaer cofol MHOMECTBO TOMeH Kﬂﬂpj‘ﬂ-ﬂ-lﬂ'l’liﬂﬁ LAOCKO-
CTH, PABHOYV/IATEHHLIX OT TOUEK!
1) A(-1; 2) n B(1; -2); 3) A(13,5; -2) n B(13,5; 5);
2) A(-3; -5) m B(1; 3); 4) A(2; 4)u B(3; 6).



3. HENPEPBIBHOCTE W MOHOTOHHOCTh GYHELMRA

359 3anummure VPABHEHHE OKDYMHOCTH ¢ LeHTPOM B TOYKe
K(2; —-3), kacawmeiica: o
1) ocn abenuce; 2) ocn opguHAaT. o

36 3anumnTe ypasHenue oKpyRHOCTH ¢ PAANYCOM, PABHBIM 5,
LEHTP KOTOPOH PACIONOHEH:
1) 8 rouxe K(4; 4); 3) Ha npsaMoil Y = Xx;
2) B rouxe M(-2; 3); 4) Ha npamoii y = —x. |

I} KowtponsHeie Bonpocs u 3apanus
1. Bee an npaMule, npoxojaogue yepes roury A(2; 1), Moxino aagats
YPaRHEHHAME BRIA
y—1=Fk(x-2)?

2. Hailgnre KOOPAMHATH TOMEK Nepecededna npamMoil y = 12x - 11
H napaboasl i = x2.

3. Sanmmmmre YPaEHEHHS, JIATAKISE M'eOMeTPHYSCHOR MECTO TOYMEK,
paBHOVAANEHRLIX 0T Touer A(2; 0) u B(5; 3).

l.'-:r 3. HenpepbIBHOCTL
" M MOHOTOHHOCTb PYHKUMIA

Fpajgurn auuefinoil pyErIHE B QVHERIHE ¥ = x2 OpejcTaBAsoT
coboil cHIoMIHble HEeNpPephIBHLIE JTHHHL, KOTOPLIE MOMHO H30-
OpasuTh, He OTPRIBAA Kapaugam or Gymaru. [TosromMy ¥ caMi aTH
hyHREIMH HASEIBAIOT HEen PePBbLEN bLMIL,

k

B ornuune or HUX, rpaduk QYHKIHK § = | COCTOMT M3 jByX

H3DMHPOBAHHEIX HENPepPRIBHEIX BeTeeil. ToBopaT, uro dvHKIHA

x = () uMeeT pazphie.

HENpepLIBHA HA OpoMesxyTrax (—oo; 0) u (0; +oc), a npu

Mpumep 1. fsnserca an HenpepuIBHOMN QyHK LI
X2 oopux=1,
d—x,npux<17

y=

Pewexwe, Maunas pyHKIHA HA PASHBIX NPOMEHYTHAX
BAAETCH PASHLRIMHA BhipameHusaMu. Taxue (VHKIIHHA HAZRIBAIOT
KYCOYHO-30TaHHBLMUL.
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[MomaTao, 4o Ha npoMexyTie (1; +o0) gannan
(IWHEIHA He HMeeT moyex paspuiaa. Henpepsis-
HA OHA H Ha npoMexyTHe (—oo; 1),

SHaYHUT, OCTAGTCH BEIACHHTH, KaK BBINIAIAT ed
rpaihii B HenocpeAcTECHHON BIMZ0CTH OT TOYKH
¢ abcnmpecoit 1, kKaxk TOBOPAT, 8 OKPECMHOCTMU ]
mouku 1. i 1

I'padmur gasHolt pyarkous (puc. 22) cocront Puc. 22
H3 MAcTH ONpAMOH y = 3 — ¥ ¥ 9acTH napadoiikl
y = x2, Korga abcuMecsl ToYek JeBoi gacTn rpaduKka npubamnKa-
worea K 1, ux opauHaTe! npuianxanres ¥ ancny 2. paean e
BeTEL rpadhura HaunHaeTcda B Touke (1; 1), Ilpn nepexoge ot ne-
Boit BeTBH rpaduka K npasoit npUASTCA OTOPBATL KapaHIALL OT
Oymarn. 3gaunT, QYHKIRA

_Jxtupuxz=1,
y 3-x,n
,oprx<1
HMEeeT pa3phIB B ToUKe ¥ = 1.
OTeeT (VvHELIHA HMEeT PA3DPEIB.

E Mpuemeuas e Bee dyarnun, sagjauase asannradecks (dop-
MYIaMII), ¢ KOTOPRIME BLI BCTPEYATHCE B KYPCE MaTeMaTHRR: y = P(x),
y= P(x)

Q)

Hbl HG 000N NPOMENYMKE, BXO0RUEM 6 0010cmb UX OnpedeneHus,

L= Plx) ur. 0., roe P{x) n G{x) — MHOTOWISHE], Henpepbig:

¥ IlMosanaxomumcs ¢ geyms GyHKOHAME, HMeOUMMH GecKo-
HEYHOE MHOMECTEO TOUEK PA3peIBA. Yike B D Kiacce NpH 3anicH
HENpPABHIALHBIX ApobDeil B BHOP cMellaHHBIX 4YHCEd Bel BCTpE-
THAHCEH ¢ DOHATHAMH 0eaoil u agpobaoi vyacTell yncna. Hanpn-

Mep, % =4 4 % Soeck 4 — menas HacTh, a % — npo0HAA YACTH

14
qH
[ehubid 3

*

ITenoit wacTso YHCIA X HASEIBAETCA HAUDO/IBIEE 1IEJIOR
YHeA0, He IpeBocxogaines X,

Haa ofosiavensa wenold 9acTH HCOOALIVIOTCH KBAADATHLIS
ckofku: [x] — yeaas wacms aucaa x. J[poGuyio wacme yacia |x}
MOKHO ONpeneIHTL Heped caMo YHCTO X H ero ey YacTh [I]:
{x}=x—[x)
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Puc. 23

[ B Mpumeganne, Ha onpepenenns nenoil n gpoGuoil uactefl
YHCIA CAegyeT, YTo:

1) penan uacTes HENOro YMCAA paBHA caMomy uucny. B arom enyuae
ApobHAR MACTE OKASLIBARTCA PARHOH HYIH;

2) npofHAA YARCTE MHCTA He ofA3aTe/NsHO ABRTAETCA Apo0OHBIM 4YHC-
Aom. Bel yie BHOeNH, 9TO OHA MOMET OKA3ATHCA DABHON menoMy wHe-
ay 0, apobiaa 4acTh MOMET NPEICTABTATE coboil ¥ MppanHMOHANLHOES

qHHCI0: N'E} = ﬁ -1.

Pacemorpum yasomn iy = [x] 1 y = {x}. Obe oan oOpemeneHs
Ha MHOo:KecTBe R Beex gaﬁc’rammmmx yuce, 3HAYEHHEM nep-
BOM M3 HUX MOXKeT OulTh moboe enos YHCl0o, A 3HAYEHUA BTOPOH
vkl sanoaaawnT npome:xyrox [0; 1). Ha rpadgmkax arux
dvarmnit (puc. 23) BHAHO, YTO Bee HNENble YHENA ABIAKTCA HX
TOYMKAMHE paspbisa. &

C senpepbiBHOCTEIO PVHKIINI CBAZAHO MOTe3HOe ONPH PelieHnn
PAGTHYHEIX 3470aY9 YTEEDHJIEHHE, KOTOpoe ARIAeTCA TeopeMoil,

Teopema 0 NPOMeXKYTOMHOM 3HAMEHHH
Ecnn HenpepLlBHAA Ha oTpedke (DYHKIHA NPUHUMAET HA ero
KOHIAX JHAYCHHA PASHLIX 3HAKOB, TO 10 Kpalnel mepe
B OQHOI TOYKE STOT0 OTPE3KaA 0HA o0paAllAeTCHA B HY L,

2ro yTEepHEIeHHEe CTAHOBHTCA CO- L)
BEPILEHHO O4YeBHJIHEIM, ecnu obpa-
THUTLCA E rpajuueckoll MHTepnpeTa-
UMM HeUPEePLIBHAA THHHHA, COBIHHA-
OIAA TOUKH BepxHell H HumHell —
KOOpIHHATHBIX ElDJI}FILI'lD[:lCGCTEﬂ, ne-
peceraer ock abenuee (puc. 24). !

daMeTHM, UTO ec/IH HelnpephIBHASN
HA IpOMeXyTEe (PYHEIHA He obpama- Puc. 24




Fnaga 1. DYHKLWMK M TPADKMKK

eTCHA B HYJL HE B OJHOH ero TOYKe, TO HA 9TOM IPOMERYTKE OHA
coxpaHfer sHak. Taxusm obpasoM, nepeMeHa 3Haka 1000l pyHk-
YU MoNem npoucxodums MmoasKo npu nepexode e€ vepes Hyaw,
uru movky paspeiga. Ha atom ceoficree (QyHKIHE ocHOBAH
HpPHUEM pelleHns HePABEHCTR, HAGLIBAEMLIN Memodom unmep-
BANOE.

10(x2 + 16x — 26)
3({x2 - 5x +2)

Mpumep 2. PemuTs HepageHCTEO

PeweHwne. Haiiném npoMemyTEH, Ha KOTOPLIX (PYHKIHA
w 10(x® + 16x — 26)

coxpaHAeT dHak. B nanmnoM caywae rpaHn-
3x?* -5x+ 2) ¥ o ¥ ¥

LaMi eé RPpoMeNCYmMKOs IHAKONOCMOAHCMEd ABNAKTCH HYJIH
10({x?* + 16x — 26)

YHCIUTENSA U HYJIH 3HaAMeHaTe 1q apobn 3(x2 - bx + 2)

Hynwu unenurens: 1 n -2,6, nynu suamenarens: 1 n % Taxum

ofpazoM, TOUKK pAZDPRIBA (DVHKIUH §f — TOYKH 1 1 g-, A el HYyNIE —

Touka —2,6.

21 TouK# pasfHBaioT KOODAMHATHYIO OIPAMYN) HA 4eThipe HH-
Tepeadia {puc. 25, a), Ha KAMA0M H3 KOTOPRX (DYHKIHA I cOXpa-
Haer aHak. Ocradred »TH 3HAKH ONpelednTh, A 3TOro MOMHO
BEIMHCIHTE 3HAYCHHE (PYHKIHH B KAKOH-HUOYAL TOMKEe KAXI0r0
uHTepBanta. Ho MOMHO HCOOABIOBATE H APYrHe coobpaskeHNHd,
Tak, HATPUMED, 3HAA, YTO KAMKALIN H3 KBAJPATHEIX TPEXUIEHOE,
CTOAIMMY B UHCINTEe B 3HAMEHATE e ApobH, COPABA OT CBOErD
BONBIIEro KOPHA TPHHUMAST MOTO0HN-

) — -
TeJBHLIE IHAMEHWS, MOMHO OoOpeme- _26 2 . x
JNTEL 3HAK (PYHKIIUH HA CAMOM OpPaBOM 3
uHTepsane (puec. 25, 6). @) i
Kamariii M2 JAHHLIX KBAJAPATHLIX 26 = 1 -~
TPEX'LIEHOB MEHAEST 3HAK NPHU Nepexo- # x 5

jAe uepes csoit Kopenb. SHauur, npn  9) ———
nepexoie 4Yepes ux odmui KopeHs 1 -2.6 = 1
IHAK HAMEHAT M “MHCAHTEeNL, H 3HAME-

HaTens qpobu, a cama apols npu atoMm  2) %@i
-2,6 A T
3

cBOH dHaK coxpanuTt (puc. 25, &). IIpu
mepexoje wWepes TOUKY - 3HAK HMaMe-

O

Puc. 25
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HAT TOJBKO 3HAMEHATEIh, & NPH Nepexoge Yepes Touky —2,6
H3IMeHHT JHAK TWIBKO YHCIHTENIb. Rﬂm,ﬂ,lﬂﬁ M3 3THX nepexoloB
JI[]]HEE}.‘[ET K HIMeHEHHK 3HAKA BOPH }IPDEH. oTO MOMHO IOKA3ZATE
€ NOMOLLLIO Kpueot snaros (puc. 25, 2).

OveeT: (—oo —E,ﬁ}u[g: 1] (13 +oo).

[ Mpumewasne. OTBeT MOMHO JATTHCATE ¢ [IOMOIIER NPOCTRI-

LIHX HepABEHCTE:

x<-2,6, %éxﬂ 1, =>1.

Teﬂpeua O NpOME:KYyTOYHOM 3HAYEHHH NO3BONHET YCTAHOBHTE,
UTO HA HEKOTOPOM OPOMEYTKe HMeeTCH Hyab PyHEINR § = flx),
HO M3 Heé He CAeyeT, YTO0 3TOT HYIbL eIHHCTBeHHBLIH. A Taxas
uHpopMainsa Obina 661 OYeHs NOJe3HA, HANPHMED, IPH Pellle N
vpapHeHHil, Koria HV3#HO HailTh sce Kopuu yvpasrenns f(x) = 0.
B Takux eayuasx HA DOMOIlL NPHXOAAT APYTrHe cBoHCTBA, KOTO-
PRIMH 0BIa0AI0T HeKOTOPEIE PVHKIHN.

Pacemorpum nurHeitayio gpyaxnmnio y = kx +~ [ opr k& = 0
{puc. 12). Jlerko BujgeTsb, 4T0 ¢ YBEAHYEHHEM SHAMEHHA APTYMEH-
Ta VBERIHUYHBaeTcH (Boapacraer) B sHAYeHHe QyHEOHH. PyakR-
nuu, obragaomue TAKHM CBOMHCTBOM, HABLIBAWOT S03pacimaio-
WM.

IMpu k< 0 (puc. 13) ¢ yveeaHUeHHEeM SHAUYEHHA APIYMEHTA 3HA-
yeHHe MHHeHHON dyERnmR yMmeHnmaerca (yOeieaer). Taxwne
PVHKEIHH HASLIBAIOT YObIEA O UM,

Koneulo, He TONBKO JAHHeHHble QVHRIHE ABIAIOTCH BO3pAC-
TawmuME HaH youeaomupme, Tak, HanpuMep, H3BeCTHAA BAM
yaxoua y = x¥, rpadrKom KoTopoil ABaseTca Kyfudeckaa na-
pabona (puc. 26), ABNAeTCA BOIPACTAIONIEH, OHA BOSDACTAET HAa
erceil croelt obnactu onpesenennsa. Ha seeil croeil obnacTi onpe-

HeneHns BogpacraeT o QYHKIAA i = ‘J; (puc. 27).
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Yacro, ogHAKO, BeTpedaloTesa (PYHKIINH, KOTOpLIe HA OJHHX
OpoMeRyYTKaX BO3PACTaOT, a Ha APYrux yoesator. Tak, sanpu-
Mep, pyuxnua y = 12 (em. puc. 16) na npomesryrre (—oo; 0] yoni-
BaeT, a Ha npomesryrire [0; +o0) Boapacraer.

4 b
dyuruua y = f{x) HaswBaeTCA BO3PACTAIOILEl HA HEKOTOPOM
NPOMeKYTKe, eCJIH I8 J00biX IBYX 3HAYMeHH X, 1 X,

M3 2TOTO OPOMEMYTHKA H3 HEPABEHCTEA Xy < Xy
caefyer HepaseHeTBo f(x,;) < f(x,).

Dyurnua ¥ = flx) HaseiBaeTcA yOLIBAO NS HA HEKOTOPOM
NPOMEeIRY TR, ecliH JIA J00biX ABYX dHAYEHIN Xy M X,

H3 3TOT0 IPOMeHyTHA H3 HePAaBeHCTBA X; < Xy
cAenyeT HePaABEHCTEO f{xlj > f{xzj.
Boapacrawiue 1 yORBAKOIINE (ZYHKIIMA HAZLIBAKOT
MOHOTOHHBIMH, 8 IIPOMEXYTHH BOIpACTAHNSA 1 yOLIBAHKSA

HASIBIBAKT ONPOMEeRYTHAMNE MOHOTOHHOCTH. 2
L

BepréMmes K BONPOCY 0 eIUHCTBeHHOCTH KopHA. IIvers Hero-
Topag HenpepsisHas Gyvernus ¥ = f(x) MoHOTOHHA HA OTpe3Ke
[a; ] 1 npuEUMAeST B ero KOHIAX 3HAMEHUA PASHLIX 3HAKOE. To-
rIa Ha 5TOM OTpe3Ke OHA HMEeeT e1MHCTBeHHEIH HYL, T. €. YpaB-
Henue fix) =0 uMeeT eHHCTBEHHEIN KOpeHE HA oTpeake [a; b].

PeweHnwe. Henpepsinas dyEKIEA y = fx + x — 12
ABNAETCH Bodpacraomieldl (NpH yBeIHYEeHHHM X VBeIHYWBAIOT-
cH 3HAYEHHMA KAMKAOro M3 Beipamenmii: x3, J23 fx% + x u

x% + x — 12). Ilpome Beero HaliTH eé anavenne npu x = 0. Iro
aHa4YeHHEe OTPHIATENLHO, A, HANpUMep, IpH x = 12 anavenune

QYHELHYE HOA0KATeNBHO, SHAYNT, eIHHCTBeHHLIA KOPeHL YpaB-
HeHHA npuHAAIexuT orpesky [0; 12]. B gannom cayuae ero jger-

KO nogodpars:
V43 +4-12=8+4-12=0.
CrteeT: 4.

B Mpusmeqnanne MororonHas MVHREIAA Kad 08 cROE ZHAYEHRE
OPHEMMAST TOABKO OJHHE pas (T. e. NPH OIHOM 3HAUEHHWH APryMeHTa),
SuaunT, ypassesue f(x) = a, rae a #ReROTOPOR 9HeI0, a f(x) MoroToOHRASR
fyakmna, Trbo He HMeeT KoOpHeil, THHO HMeeT SIHACTEEHEK KOpeHE.



3. HenpepuEHOCTE M MOHOTOHHOGT YHELMA

YnpaxHeHun
I
37. Haiigure DpoMeHIyTKHE, HA KOTODLIX HENPePLIBHA (DVHKIIHA:

1 x?
y= 3 By =
)y bx+ 7T )y 2 +dx+4
-;' -&
2y=— -9’ Dy 32 -Tx+4"
38/ Haiigure ToMKH pasphiBa QyHKIHM:
|x - 5] |2+ 5]
y= £ 2 y=
)y x* —8x* +15x’ )y

x4 02 4+ 14x”

_12x+3,rme—-1<x<0,
L) =)= 2, el < x<3;

39. Haﬁnurer—l}, f(—0,5), f(0), ecnu:

1
—,rme—-2< x=<-1,
2) fix) ={ x
2—x,rne-1<x<2,
40. Haitnure snavenne pyHKuan y = x| nprn x = 1 1 x = —0,5.

41. 1) IMocrpoiiTe rpadiy KycouHo-3a a0l QVHKIHE:

_Jxopunx<0, _|dx—-lompux<1,
a]y_{xznpnx;-[}; Hly—{x*upuxbli

xnpux =0, 2x+1loprx>1,

EJH:{IZH[]HI{:U; r)y= %HPHG{I{I.

2) Umeer nu ata (pyrrnua paspeie? B kakux rouxax?

427 [Ipuseanre npuMep (PYHKIHMH, HenpepsiBaoi: 1) npu Beex
gHAYEHHAX Xx; 2) npH BceX 3IHAYEHHAX X, KpoMme x = 2;
3) npm Beex sHaMeHHAX X, KpoMe x = 2; 5u 9.

43. [Moxamwure, uro ypasHenue 3x? — 4x2 + 2x — 1 = () umeer xo-
perb Ha npoMesxyTre [0; 2].

44. PemmnrTe HEPpaBEHCTRO!
1) x(x — 1)(x +8) > 0; 3}%}0;

4) (5y - 6)(3y +5)y -3}y +1)< 0.

@

x+3 .
VzG-n <0
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45.

Petunre HepaseHCTRO:

_TT e 3x-1_ 2x+1_4.

)givs TarFI <Y by
2z+1 , 6z-1 2y+1 | 1-35y

+ = 0 + = —d.

# z+3 5-32"’0 4) w+2 y—3 2

46 ° Haiigure obaacts onpejeneHHdA (PYHKIIHK:

47.

48.

49.

1)y= ll?zé___ﬂ: 2]y=J{x+2]{xz—4].

DOyuruua iy = f(x) sagana ceonm rpaduxom (cMm. puc. 3—8,
c. 11—12). 3anumuTe NPOMeRYTEH BOZPACTAHHA 1 yORIBA-
HHA 3TOH (PYHKIMH.

Ha rpadmre (puec. 28) nokasas nponecc pasorpesa ABHUTra-
TeNd NerkoBOrO ABTOMOGMIA NPH TEMOEPATYDE OEPYHIAID-
utero sosgyxa 10 °C. Ha ocn abcnec oTKRAAILIBAETCSH BPe-
MA B MHHYTAX, ODpOoINegmes oT 3a0YVCEa IBHTATEJIH, HA OCH
OpAMHAT — TeMueparypa asuratens B rpagyeax lleas-
eud. Korga TeMneparypa JOCTHIEET ONpeIelEéHHOND 3HAYE-
HHA, BEJIWYASTCA BEHTIIATOD, OXJIARJAIONIHNH IBNTATENE,
H TeMIepATYPA HAYHHAST MOHHAATRCH.

1) CroabKO MEHYT OIPOILIO OT MOMEHTA 3allycka ABHraTe d
A0 BEITHOYMeHHA BEHTHJ'I.‘FITGPB?

2) Ilpn Kakoit TeMuepaType ABHIATENA BRAIOMHICA HEHTH-
narop?

3) 3amMImuETe IPOMEXRYTHKY BOJPDACTAHHA B VORBAHUA TEeM-
Heparyphl IBUTATENA.

Haobpasure rpadux xakoli-spndyas HenpepwiBHOH QyHK-
OHH, 3HAH, YTO:
1) a) pyHKIIHA onpegeena Ha TpoMexyTEe [-3; 4];

) aHaueHNH QYVHKIHK COCTABNAKT npoMexkyror [—3; 3];

r,‘c‘

20 |
70 |
604
504
404
30.4—

0 -
0123456780910 {uIm
Puc. 28
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B) yHKIKMA BoapacTaeT HA npoMexyTie [—3; 0], a yOu-
BAET Ha npoMescyTice [0 4];
r) ayan dyarons: -1 u 2;

2) a) obnacres onpegeneHuAa (VHKIHHE ecTh NPOMEXVTOK
[—4: 3];
0) apaveHUA (HYHKEIIHHY COCTABIAIOT HpoMeskyTok [—-1; 4];
B) YHKUKA Bo3pacTaeT HA npoMesxkyTre [-1; 1], a ybn-
BaeT HA NpomexxyTrax [—-4; -1]u[1; 3];
r) ayau pyurnun: -1 n 2,

50 Kakne us caeavionmx QyHKIni SBISIOTCS BO3PACTAIOILN-
MH, Kakne — yisIBawomuMn?

Dy=2x+1; 4yy=x34+x; MNy=x3%/x+2;
2)y=5-0,5x; 5}y=x3+q’_; 8y=4-x%
Ny=x2+1; 6) y=x(3+ x); 9 y=—x—x5,

519 Jloxamure, uro ypasuenne f(x) = g(x), rae = f(x) Boapac-
TAWIAA, 8 § = g(x) ydoeBawinad QvEKIUH, 1U00 He UMeeT
KopHei, 1uio HMeeT eIHHCTBEHHEIH KOPeHh.

529 Pemnre ypasuenne:

1) Jx+ x+5=5; 3)Jx—8+Jx+2=19-2x;
2}Jr+ﬁ+\fx-1u‘i’; 4},,’;:-54-4}..14-%_&
1

53 Iloxaxwure, uro ypasrenne 3x3 + 2x — - 0 aa npomexyT-

ke [0,5; 2] umeer eguncreeHHLIl Kopens, L

I} KoutponsHbie Bonpocst u 3apanus

1. Haobpaaure rpadur xaroit-aulyss dyERIHN, onpegenéaHoll Ha
arpesxe [-3; 4], Tax, urofs #a npoMexyTRax [-3; 1) n [1; 4] ora
fELIA HeNpepLIBHOM, A B TOYKe ¥ = | HMenaa pasphib.

2. FHKaxoil cMuICT HMEIOT «IYCTOHs B 4BpHLIT KpyHrn Ha rpaduke
dyrknn, paobpaméanom Ba pucyEke 22 (c. 24)7 Kax caeayer
HIMEHHTE 3afiaHie 3Toil (yEKOHH, 9TobE KPYMER NOMeHATHCH
MecTamn?

3. Haobpasnre rpadur Kakoi-ERbVIL PyHELER ¥ = flX), Henpephls-
Hoil Ha orpeske [1; 4], Tax, 4To0b OAHOBPEMEHHO BHINOIHANHCE

YOIIOBHA:

1) x = 3 — uyak pyHRIHT;
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2) pyuruns yimeaer #a orpeawe [1; 2] # sospacTaerT Ha oTpeake
[2; 4].

Cronekxo ropuell useer ypasaenue f{x) = 0 Ba orpeare [1; 4]7
B rarofl Touke (WHRIHA IPHHUMAST CBOS HAUMEHLIIEE aHAUSHUET

4. KeagpaTtnyHas
n ApoOHO-NMHeHaa PyHKUMN.
MpeoGpa3osaHue rpadumkos

¥menue crpouts rpapurn GyHEIMHA, PACCMOTPEHHBIX B IIPeibl-
AVLIeM NVHKTEe, YACTo NOMOMAeT B NoCTpoeHUH Gosee cHomHLIX
rpadmros. Hanbonee ApKnii 13 3HAKOMEIX BAM NPUMEPOB Npeod-
pA3OBAHKHA TpA(UKOB — OOAVIeHHe rpaduKa KBAaAPATHYHOMN
dyarunn ¥ = ax? + bx + ¢ ua rpaduxa pyaxuun y = x2, Benom-
HHM 5T0 npeolpasoBaHMe.

1. Eciiut a noao:uTe/ibHO, TO OPH Oepexoie oT rpaduka iy = x2
K rpa(pugy i = ax? nepssdi rpaguk kak Gkl pACTACHBAETCH OT OCH
abcumee B a pas. Ha pueviare 29 noxkasans rpauey eI
Yy = ax® mpH HeKOTOPLIX 3HAYEHUAX 4.

[ NMpumenanne. Oduuno Be rosopar: «Pacrasyte B 0,5 pasas.
EctecTReHHes B TARKHX CAVYAAXN cEas3aTk: « C#aTh B 2 pazas. 9710, Ipas-

oA, BHe TOMOMeT, Korga a OV1eT paBHo, HanpHMep, %

Ecan g orpHuaTensHo, TO CHAYANA HYMRHO mepeiitH or rpa-
dura y = x2 ¥ rpaduny y = —x%, CHMMETPHYIHOMY OTHOCHTEILHO




4, KpanpatuyHan W apobHo-nnHerdan dysiuin. Npeobpasosaqwe rpaduecs

Puc. 30

ocH abenuee, a 3aTeM pPacTAHYTE NOJYYeHHEIHN rpaduy or ocm
afeauee B —a pas (puc. 30, a, 6).

¥ Ilns tex, KTO HE KVPCA MeoMeTPHHE 3HAKOM ¢ NMOHATHEM Io-
MOTETHH, 3aMeTHM, 4T0 rpadui pyHKIIHY i = ax? moryuaercs ua
rpaduka PyHRIHE i = X? ¢ HOMOILI FOMOTETHH ¢ IEHTPOM B HA-

Yane KOOPAHHAT B KoadpHiineHTOM %{pm:. 31). Orciopa, B acT-

HOCTH, CASAVeT, 4To Bee napaboint mogobusl.

2, Ilepexoa or rpaura Gyasuun y = ax? g rpadgury pyur-
ouu Y = ax? + bx + ¢ MOHHO OCYIIECTBHTD ¢ MOMOIIBIO ABYX me-
PEHOCOR, NaPAATJIBHLIX OCAM KOODJIHHAT.

Crauana BeAENHNM KEANPAT JABYYIeHA H3 BLIpAXMeHHHA
ax?+ bx + ¢:

2 o
2 = b dac - b* - _ 2
ax2+bxr+rc a[x + o ) - — alx — x)* + Wy

dae - b*
da

mr,ex“-—z—iﬁyﬂ- .

SareM ¢ OOMOLIBID DepeHOoCA
Ha X,;, napannensHo ocu abcmmce,
ua rpadmra dyaroun y = ax?
[IOJIYHHM rpathuk thpyHEIHI
y = a(x — x,)?, ¥, HaKOHel, nepe-
HecA Noayduemuiica rpagur na-
paniesbHO OCH ODIHHAT HA Ug,
npuaém K rpadmry  QyERIHN
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L y=ax*+bx+e
y=ax? :
|
dac—pr\ | [ _____) :
4a H
0 b E;
Za
Puc. 32

y = ax?+ bx + ¢ (puc. 32). Dror rpaduk npeacrasaseT coboil na-
b, dac—b?
2a'  da

SathukcupyeM B tabauiue npeobfpasoBanusa rpadHKos, KoTo-
pele BCTPETHIMCH NPH NOCTPOSHHUM rpaduKa KBAAPATHUHON
PyERIIH.

pabony ¢ eepuiukol B TOUKe ¢ Koopdunamami | —

Hexognnuit Hongrit
rpadas [Ipeotpazosanne rpacdus

v=7rlx) CHMMeTpHS OTHOCHTENLHO ocH abcnpee u=-f(x)

i = flx) Pacramenne ot oot abeoouec 8 k paa i =kf(x)
y=flx) [Mepesoc BAoAL ocH abellHce HA G y=flx-a)
¥ =fix) [Meperoc RACAL OCH OPIHHAT HA @ y=fixl+a

Jru U gpyrue npeofpasoBAHNA YACTO HCNONLEVIOTCH OPH M0~
CTPOEHHH PASIHYHEIX FPAfHKOB.

NMpumep 1. IocrporTe rpaduk gpodHo-ansedsoit (yuk-

_4x+2
e S Y
_dx+ 2,
PeweHwe. [Ipeobpasyem suipasenne y = T
bt ol k=2 o & gy 8

2x -1 2x -1 2x -1 2x -1 x-0,5
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Puc. 34

M'padmk Gpyakmnn y = + 2 MOMHO NONYUATE U3 rpadu-

1
x
1 1 2 2
* CF-05  x-05  z-05
3amMeTHM, UTO IPH NOCTPOEHHHN rpadHKOB B TETpaal GriBaeT
yaobHO COIBUTATE He caM rpadiuk, a ocl KoopauHart. Tak, smecro
casura rpadura xa 0,5 BNpaso MOMHO CABUHYTEL OCE OPAMHAT HA
0,5 Bnero, a BMecTO cABHra rpauka BEeepx Ha 2 ONYCTHTE HAa 2
ok abcouce.
IMonryuennsiii rpaduk UMeeT FOPHEOHTANEHYI0O W BEPTHEANL-
HYK acaMOToTE: i = 2, x = 0,5.
q)YHRL'I.HH = —;i +f onpeaejgeHa Ha Oﬁ‘h:EIIHHEHHH HHTepBa-
Jaos (—oo; 0,5) W (0,5; +00), HenpepsIBHA ¥ YORIBAET HA KAMIOM
uz uHETepBanoe (—oo; 0,5) 1 (0,5; +o0).

2
xr—-0.5

Ka PYHKINH i = — ¢ TOMOIILI0 Henodkn npeobpazosanmii:

+ 2 (puc. 33).

Pewexnwne. Byaem npeobpasobbiBaTh rpadmr QyHKIME
Y=
(‘D 3aMETHM, MTO BCE TOUKH FDA(PHUKA I = X C HEOTPHIIATENE-
HEIMI ABCHMCCAME NPHHALIEKAT rpaduKRy ¥ = | x|, T. e. npu npe-
obpasosanuu rpauKa OCTATCH HA MecTe.

IMockoasky |—x| = | x|, Tourn rpaduka y = | x| B nesoit no-
AYMAOCKOCTH CHMMETPHYHLI €ro TOYKaM B NpaBoil Noaymiocko-
CTH OTHOCHTeJILHO OCH OpPDOHHAT. DOTHMH TOUYKAMH 3aMeHAeTCH
HYACTH HCXOAHOrO rpapuKa y = x, PACIONOMEHHAA B 1eBOH KoOp-
MUHATHOH NoayniaockocTH (pHe. 34).



Fnasa 1. DYHKLUWKA K TPADHUEN

E Mpumewarne 1. TlpopegéHykie paccy:MIeHHA OCTAHYTCHA
enpasejauBesiMe opH nopeofpasosanuyn awboro rpadmexa QVHRIHEN
y = flx) 5 rpadux dyuximm y = f(lx]),
| Mpumesnaane 2. [Ipa nocrpoennn rpafnga GyvERLEN i = | x|
MOSEHO PACCYHIATE U no-apyvromy. Tak, NOCKONBKY NOCTAHOBKA 3HAKA
MOAVIIH HE HIMEHAEST HNONOMATENLHEBIX YHCRT H HYJIH, a ﬂ‘l'pHI[ﬂTEﬂhHhIH
YHOTA JAMEHAST HA NROTHEOTOIHHEIE HM, MOMHO OCTABHTE HA MeCTS
BCe TOUKH rpadmea y = x B BepxHeil nonynnockoern. Tourn xe Bws-
Hell NOIYIAOCKOCTH 3AMEHNTE HA CHMMETPHYHEIE UM OTHOCHTENBHO OCH

abomuee.
Hononnum cnucok npeofpasosadnii rpadmros,
Hexoxabii Hosbrii
rPRQNE Mpecfipazopanne pad
y= flx) | CuammeTpusa 0OTHOCHTEIRHO OCH OPIHHAT ¥ = f{—x)
y=flx) | CHMMeTDHA OTHOCHTEAEHO HAYANA KOODAHHAT | = —f(-x)
y= fix) | Vanuromenne uacTu rpadgmura caesa or ocu | y = filx])
opAuHAT 1 AYOANpOBAHKE OCTABIIEHCH YACTH
CHMMETPHYHO OTHOCHTENLHO OCH opIHHAT

y=flx) | Cummerpus orHOCHTENLHO ocn abenuee vae- | y=|f(x)|
Teil rpadiEa, PACTONOHEHHBIX B HHMHeR
OOAYVIIOCKOCTH

u=flx) | Vauwurosenne uacte rpaduka nog oesio abe- | |y| = flx)
opce W AyGaRpoBaHMe ocTABMedcAa wacTH
CHMMETPHYHD OTHOCHTENLHO OCH Abc IIHCC

E Mpumeuanue 3. [Mocnenses npeobpasoBaHie DPHBOIHT K Mpa-
fpury, KoTopL, soobiie rosopd, He AsnAeTca rpadurom yHEoUN Y.

oue iy = x2 — 2x:

(puc. 35).

Pewernwe. Bunomuem nenod-
Ky npeobpasosanuit rpadmra dyHK-

y=xt-2x5y=
= |xff-2[x| > |y|=|xfF - 2|x|
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54.

55.

56.

57.

59.

YnpaxHeHun
I
1) HoerpoiiTe rpadur dyEKIHN;

a) y=x*+1; r) y=>5-2x - 3x2
) y=x"—4; n) y=x2-8x+20;
B) y =2x —x% e)y=2-x-=x%

2) ILna kasnoi dyaxknun gaiigure obracTs sHave M,

1) Haiigyre nppoMemyTHH BOSPACTAHHMA M YORIBAHHA
thbyHKRIIHI:

= = 2-]- " -—_‘1 =
a) y=(x-2"+1; B) ¥ yit+3*
= 1 5 —2x+1
0) v %2 —4x+ 5’ My x+4°

2) HafinpTe BaMMeHBIOEe HAIH HAHDOALIIe: JIHAMEHHE
hyHKIHN.
Haitaure ROOpAMHATE BePIIMHEL Napabosibl:

1]y-%x“+ﬁ; 5)y=-2x*+8x + 3;
2)y=-3x2-2; 6)y = -2x%-8x+3;
Ny=x2—4x+1; T y=2x2—10x;
4)y=—x2-6x+5; 8)y=0,5x"+Tx.

AagaiiTe ypapHeHHEM KAKYIO-HHDY 1L napadoay ¢ BepuinHoi
B rouke: 1) (0; 2); 2) (2; 0); 3) (-2; 3); 4) (3; —2) Tax, urobu
BeTBH napabonsl ObLIH HANDARTEHLI: a) BEepX; 6) BHKS.

Mocrpoitre rpadme dyvaxmmn y = flx), ecan:

1) flx)=0,5x2—5x+ 2; 2) f(x)=-0,6x2+4x+ 3.
Haiigure no rpadmry:
a) f(-1); 6) f(2)

B) BCE 3HAYEHWS X, IPH KoTOpLIX [(x) = 6;

r) Bce 3HAYEHWA APTYMEHTA, IPH KOTOPEIX f(x) = 6;

1) OpoMesXyTHH BO3pacTaHUA ¥ yOsIBaHNA PYHKITNN;

E]' Hanboakiiee ¥ HANMeHLIITe® SHAYCHHA, HOTOPRIE OPHHI-
maer (ryHrnua va npomeskyTre [-1; T]. ,I;:l],

Hzobpaszure cxeMATHHECKH, KAKUM MOMET ORTH rpafur
dpyEKIEN ¥ = x2 + bx + ¢, ecan ypasHenne x2 + bx + =0
HMEeeT.

1) nEa MOMOMHUTENLHEIX KOPHA;

2) 1Ba OTPHIATENBHEIX KODHS;

3)C eauHCTBOHHLI TOTOMHTENLHBI KOPEHE;
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4)0 epuHCTBeHHBI OTPHIIATE NLHEI KODeHB;
5)® pba kopua Ha npomexxyTre [—1; 2];
6)® nu ogroro KopHA Ha npomexyTre [—1; 2].

60° ITpn kxakux aHAYEHUAX kK HEPABEHCTEO:
1)2x2—6x+ k>0 Nkx*—8x-20<0
4) BEPHO NPH BCeX 3HAYEHHAX X}
G) BepHO IpPH BCEX 3HAYMEHHAX X, KPOMe OAHOTO;
B) HEBEPHO HH IPH KaKoM sHadeHmn x? QI

612 Onpegemrre snax uncna @, ecan H3BECTHO, WTO KBAJIPATHOE
ypapaeaune ax? + bx + ¢ = 0 ve umeer kopuelina —b+e¢ >0,

62.° Mmeer i kopHHK ypaBHeHHe:
1)957x2-4x—-23=0; 3)114x2 - 497x + 379 =0;
2)311x2-821x+431=0; 4)613x%24+812x +135=07

63 Haiiaure Hanbonbinee ¥ HANMEHBINEE SHAYEHHA, KOTOPLIE
NpUHUMAST (YHEIHNA:

1) y =+/2x? + bx + 1 na npomescyrie [3; 4];
2yy= .J.;_xz — Bx + 13 va npomesxyrre [3; 6];

3y = 6 npomeskyTre [-1; 3];
,3 +x—Lyr
+
4)8 y = SR, (- npomeskyTre [2; 3]
2xf —-x-1

64. B Goxopoil cTeHKe DUIUHIpHUYecKoro Daxa BOnMnaw nua 3a-
Kpeniaén Kpas. [Mocne ero OTEPEITHA BOJAA HAYMHAET BhITE-
KAaThL U3 DaKA, IPH 3TOM BEICOTA cTON0A BOJAKL E HEM MEeHAET-
cA no aakony H(t) = 1,8 — 0,8t + 0,04¢2, rne { — Bpema
B MHHYTaX. B reusnHe KAKOIO BpeMEeHH
BOja Oy AeT BRITEKATE H3 Daxa?

65°B NPAMOYTONBHELL TPEYTONBHHEK € KaTe- 4
raMe 3 cM B 4 ¢M BHHCAH NPAMOYTONL-
Huk (puc. 36). OGoznaume OykKBOIE X

AAMHY Bro CTOPOHB B CAHTHMEeTpAaX, fa- -
pantensHoll MeHblleMY KaTeTy, Bhipa-

aure maomans S (cm?) npamoyronk-

HHKA. Ykamure obJacThk onpejeleHus 4

1 obnacTs sHaveEHi hyaronn y = S(x). Puc. 36
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66 1) Hocrpoitte rpaduk apobao-anHednoll Gy g

—q_2, _2x=1,
8) =3 x’ B) ¥ x+1°

-3 _g. =2-8x
ﬁ}y x 2; I‘}y -] ==

2) Hanuiuwre YpaBHEeHUS ACHMITOT 2Toro rpaduka B yka-
FEHTEe NPpOMEeXKYTKH BOIPDACTAHHMA HIH }FELIBBHHJI ﬂﬂ.ﬂﬂl’.‘lﬁ

hyHEI T,

67 [Mepepucyiite B TeTpaib rpaduk pyarmun ¥ = fx):
1) puc. 3; 2) puc. 4; 3) puc. 5; 4) puc. 6 (c. 11).
IMpeobBpasyiiTe ero B rpadm, 3ajaHHabBIl YDABHEHHEM:

a)y = 0,5f(x); n) y=f(-x);

B)y=Mx—1) e) y =—f(-x);
B) y = f(x) - 2; )@y = f(|x|);
r)y = —f(x); 3)® y = | fix)|.

Hazosure npeobpasoBaHis, KOTODBIE Bbl HCNOIBI0OBATH,
682 1) C nomomsio npeofpasopanuil nocrpoiiTe rpadur ypas-

HEHNA:
a) y =—|x|; B)y=2-|x|;
6)y = |x+3[; Nny=|x+3|-1.5

2) HasopuTe npeobpasoBaHnA, KOTOPBIE BBl HCIOALIOBATH.

69° SaKpackTe HA KOOPAHHATHOH IUlocKocTH (QUTYPY, KOODIH-
HATH TOUeK KOTOpPOH YAOBIETBOPAIT CHCTEME EE]}E.HEEBTBE:
2 2 2 _ o2 y=4—x2,

Fat—13 > |xf; ysz+1,
y=x-1 y = |x| Rpuir 3

I} Koutponsmusie sonpocs: u 3aganus

1. 3BagaiiTe Karyio-HEGYAL GVHKIINIO, rpaikoM KOTOpoil ARIASTCA
napafosa ¢ BepmnHOE B Touke (-3; 4), BETBH KOTOPOIl HANIpARTIE-
HBbI BHIE.

2. Bapaiire amanmTH4eckn ApobHo-mmmedi- U T
HYy®© (DYHRIHIO, ACHMIOTOTAMH KoTopolt e
HBAMIOTCH OpsMBle ¥ = -1 w y = 2, ] 1 1 M
CHONBKO CYLIECTEYET TAKHX (DYHKIHET ! I B I e

3. [HocrpoiiTe rpadpmy yRRoun y = %12 +

+ 2x - 4 ¥ YRAMHWTE €& cBOHCTRA.

4. Banumure ypasHeHue, rpadgumr xoropo-
ro, HaobpaménnLl ga prcyake 37, no-
IYUEeH ¢ NOMONEH NpeodpasoBaHnil ma-
pabons,




CTENEHUN N KOPHMU

Co creneHasiMi QYHRIMAME ¥ = X", TIe 1 — HATYPAJbHOE YHC-
Jio, BBl MNO3HAKOMHJHCE B EKYpCe H..Tﬂ"EﬁpLI OCHOBHOM MKOJLL.
B ATOH rIage Bhl CHAYANA ]IDBTDPH’I‘E OCHOBHBIE CBOJMCTEA CTEOEH-
HeIX hyHEOHE (0. 5), 3aTeM 0T KBAAPATHBLIX KopHell nepeiigére
K KOPHAM HATVPAALHOH crenenw i (n 2 1) n BayunTect npume-
HATHL UX cBoiicTea (o. 6, 7). H, Hakonel, N03HAKOMHTECE CO CTE-
IeHAMHM, NOKASATENH KOTOPRIX — aApobusle uncaa (. 8).

- 5. CreneHHasa QyHKUmMA y = x"
npyv HaTypanbHOM n

PaccmoTpum [Be cTeneHHLIe QYHKIMHA ¥ = x2 0 iy = 2 ¥ cpaBHUM
ux csoficrea (puc. 38, 39).

1. OBe oy QVHEIHH ONpPENEEHLl M HENPEPLIBHLI HA BCel
YHCACBOI DpAMODIT,

2. 'padur PyHRDEN ¥ = X CHMMETPHYEH OTHOCHTENBHO OCH
OpANHAT, a rpadMK PYHKINH ¥ = X% CHMMeTPHYeH OTHOCHTEIBHO
HAYANA KOOPAMHAT,

Jro cpolicTBO MOMHEO COPMYIHPOBATE HHAYE,

IIpu nepeMene 3HAKA APryMeHTa 3Hauenne pyurmun y = x*2
He U3MEeHAeTeHA, a 3HaveHne PYHKIUH ¥ = X7 MeHAeT 3HAK.

mummar
?:\ H /:




5, CrenesHan GyHELMA § = X7 NPM HATYPANLHOM 1t

IS

-1 — neubTHOR

x|

Puc. 40

3. Obnacte spaveHnil GvHEKOHK § = x? — Bee HeoTpPUOATE L
HBbie YHCJA.

OfnacTs sHaveHnil QYHKIHE = x° — Bee AelicTBHTE/ILHBIE
SHCIA,

4. Dyakuua y = x? yéusaer Ha npomexyTie (—<; 0] 1 Boa-
pactaer HA npome:yTre [0; +oc).

@yukuuA y = X7 BospacraeT Ha Beeil HHCJI0BOI npAMOil.

Ha caeayiomux AByxX pHevHKaxX Haobpasensl rpadmin dyik-
uuil i = x" npr uéraom (puc. 40, a) u geuérrom n (puc. 40, 5).

MoxHO 3AMETHTL, 9TO OPH YETHBIX /1 CBOHCTBA CTEINEHHEIX
(pyHKIHI aHATOrHYHEL cBOHcTBAM (DYHKIHNM ¥ = X2, a npH HeyeéT-
HBIX — (OVHELHHA I = 13,

CeoicTea pyHKUMK iy = X"

1. @dynrnua y = X" onpejeleda H HelpepbIBHA Ha Beell yMeao-
BOH npaAMolt,

2. 'padur pyEKDHN i = X" OPH YETHOM A CHMMeTPHYeH OTHO-
CHTENbLHO OCH O[JIMHAT, 4 NPH HEHETHOM I CHMMETPHYeH OTHOCH-
TeJAbHO HAYAMA KOOPAHHAT,.

3. ObnacTes aHaveHndl pyHEIUE § = x" OpH 4ETHOM n — BeCe
HEOTPHIATENLHEIS YHCia, 4 IPH HEYETHOM T — Bee HedCTBHTE/Ih-
HEIE YHCJIA.

4. Oyaenwa § = x" npu 4éTHOM n YDRIBAET HA NPOMEMKYTHE
{—oc; 0] 1 BospacTaer Ha npomesyrre [0; +20).

DyHKrIUA ¥ = X" NpH HeUETHOM 11 BospacTaeT HA Beell uneno-
BOH NpAMOH.

Croiicreom 2 ofnafgawT He TOALKO CTeNeHHbIe QYHKIHN, HO
HAZBAHMA ITOMY CBOICTRY MANTH IT0 CTENeHHEIM (DVHEIHAM,
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K Pyaxnua y = f(x) nassigaeTca aéTHOIR,

eCJIH BRIMOMHAIOTCA JBA YCJIOBHA!L
1) ana moboro saadenns x ua D(f)
—x Toxke BxoauT 8 D{f);
2) f(—x) = f(x).
Dyurnua y = f(x) HasuBaercs eudrnoi,
CIH BEINIOJIHAKTCA IBA YCIAOBHAL
1) ons noboro agadenus x ua D)
—x Toxe Bxoaut 8 D(f);

\2) f(=x)=—f(x). J

NMpumep. [Hokazats, 9To QVHKOHA § =
HEYETHOH.

dokasatenscTeo. [aa goKasaTelbCTBa HYMHKHO OpOBe-
PHTE BLINOMTHEHHE ABYVX VCJIOBMI M3 onpejenenus HeddTHOH
varnuu, 1) Hafigésm D{y). Yuenurens gpobl noKA3LIBAST, YTO
-2 £ x £ 2, a aHaMeHaTenb, — uro x = 0; £1.

Suaupr, My) =[-2; 1) (-1; O)w (0; 1) (1; 2]. Haitgennoe
MHOMECTED TOYEK YUCIOBOMH HpﬂMDﬂ CUMMEMPUYHO OMHOCH-
meanHo HyJIH, CAeJOBATEALHO, BMECTE C Jl]ﬂ‘ﬁhIM HHCJI0M M3 2TOTO
MHOMECTEA B HETO BXOJHUT M NPOTHEONOIOMHHOE YHCI0,

‘u'4 (=20 J4-x® Jd —x?
2 y=x)= XP - (x) -—ad+x  xi-x ~y(x)-
J4 - 22

O6a yenoBHA BREITOMHAKTCH, 4 3HAYHT, (PVHKILHA i = e

HE‘IIE"I"HE.‘E, HTO H TPEEDBH..TIDE]: AOKa3aTh.

YnpaxHeHuna
.

70. Cymecreyer N1 HATYPAILHOE 1, NPH KOTOpoM rpahui
(hpyHEIIHN i = x" OPOXOAHT Yepes TOUKY:

s 2, 32
1) A(T; 343); 4}0( 2, 243)
2) H(-2; -32); 5) D(-0,2: ~0,0000001024);

3) B(—6; 1296); 6)® E(-3; —6561)?




5, CTenedHan yHKUMA § = X7 N HATYPRNEHOM 1

7.

72.

KaxnM HATYPATBHLIM 9HeI0M, KpoMme 1, MoseT GBITh HOKA-
3ATeNb CTEeNeHH apryMeHTa (DYHKIHH i = X", eclIH H3BeCT-
HO, UTO OPpH HEKOTOPOM ITeJI0M 3HAYMEHHH X 3HAYMEeHHE (tI}FHK-
ILHH |f paBHO!

1)4; 2)8; 3)-8; 4)16; 5)81; 6)64; 7)-647

B rakMx KOOPAMHATHEIX HeTBEPTAX pacoono:keH rpaduk
thyErnHN:

1)y ==ty 4)0 y = (x - 5)19;
2) i =o'l 5)0y = (x-4)'7-10;
3)Oy=(x+3)% 6)0y = (x+ 6 +1?

739 1) Momsxer au rpaduk pyarmun y = (x — a)" + b aMeTs TOU-

KH BO BCEX KOOPAMHATHLIX YeTBEPTAX, €CJH:
a) n — "YETHOe HATYPAJNLHOE YHCI0;

6) n — HeuBTHOE HATYPAAEHOS YHCI0T

2) Ecnu MokeT, IpHBEANTE KOHKPETHLIC 3HAWeHAA a, b u n.

749 Onpegenure, eciid BOSMOMHO, HETHEIM WIH HEUYETHRIM YHC-

5.

76.

77.

JIOM ABASETCH NOKasaTe/ b cTenenn n dyvurmEn v = f(x), rae
f(x)= x", anasa, uto:

1) f(=5) = f(-3); 3) f(-5) < f(-3) 5) f(5) = f(-3);
2) f(—5) = f(3); 4) f(—5) = f(3); 6) [(5) = f(3).

CpaBanTe, eCIH BOIMOMNHO, HATYDAILHBLIE 4Hela m W n,
3HAaHA, UYTO:

1)1,3m < 1,3%; 4) [ﬁ}m < {ﬁ}u;
2)0,3" < 0,3"; 5)® (1- .JE)H! < (1 - ﬁ}u;
m A m n
(2" () on(3 (&)
"Wal =15 Pl\E! C<\E
1) C noMomeo kakux npeobpasosasunii ua rpadura dyHi-
HH § = x" MOMHO DOIYVIHTE rpapHK QVHKITHA:
a)y=—-x"; 6) y = 0,2x"?
2)® MoskHo JH YTREPHKAATE, 9TO Bee TPH PYHKIHHA y = X",
y=—x"uy=0_2x" nMewT OIHHAKOBYIO YETHOCTE (BECE OHH
YBTHRIE HIH BCe OHN HeudTHLIe)?
Hokamure, 4To PYHEIUA ARIAETCA YETHOI
- § _ x4+ 8,
Dy=22+1; Hy=E28;

2]y=3x‘3—3x2+'f; 4}.y=xﬂ.xn+2_4_
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78. [okammure, uro QYHKIAA ABIACTCA HEYETHON!
1) y = 8x5 — 5x3; 2]y=i:i§; 3)@y=xnexntl_yx

79 1) fApasercs an dyHKILMs 9dTHOI, HewdTHON WIN OHA He AB-
JHeTCH HY Y8THOH, HY HeUYEeTHO:

_|=x*npm x <0, _|x+1Popux <o,
“Jy_{xznpu:;::-ﬂ; B}y_il{_.:!‘:—l‘jz}flpgx}ﬂ:

_|—x*nprnx <0, _J(x4+1Pmpux<1,
6)y {x"‘npnx;:;[]; r) Y ~(x-1¥npux=1?

2} lMocrpoitre rpaduen arux pyaxani,. Kakas na pvakimni
HMEeT TOUKY paszpkiBa?

T S
809 Mpencrasbre dynkmwmio B suge cym- | | |
MEl METHOI B HeU&THOH (YHRIHIT: ) S A ) S
1y y=4x54 5x—4; 1B I I a0 B I :
x| - 28 I T T

W= w Wb

81° Asnnerca am: 1) cymma; 2) paa-
HOCTB; 3) nponaseaenne; 4) yacrnoe ek k|
uéTHoll 1 HeuéTHoH yyEKONii ¢ ogu- 1t 55 2] 520 19 SR B 1 R
HAKOBBIMM obnacramMu onopegene-
Hus: a) ubrHoil; 6) HeudrHoil dyuk-
nuei?

Puc. 41
82. 1) Ha pucvare 41 usofpamena gacrs napatonst. Jomonan-
TE @8 TAK, MTOOLI DIOAYIHBIIHIICH rpadHK 3aKaBa:
a) ueTHYIO PYHKIINIO; 0) HeudTHY IO (PYHELNIO,
2)® Banaiite aty dyEENMD GoOPMYI0il HIN KYCOYHO H VEA-
MUTE NPOMEXYTHY e8 Bospacranus u youpauua. Mmeer au
aTa (PVHKINA TOUKY pasphiga?

“ KoHTpoOnbHbIe BONPOCHI U 3afaHUR
1. Hazosure csoficrea, obmme 1na seex QyHROWH ¥ = x*, roe o —
HATYPANTBHOS YHEIO,

2. Hasosure cpolicTsa QVHELUMI y = x", pasnuuHBIe NI# YETHBIX
¥ HEYBTHRIX M.

a. MoscHo an CAeNaTh BRIBOA O TOM, YTO M = N, 3HAHA, YTO NIPH HEKO-
TOPOM HNONMKHTEIEHOM @ BEPHO HEpABEHCTBO a™ > a™? ¥ramnare
BCe [MOVIOGKHTeNBHBIE IHAYEHHA d, IIPH KOTOPBIX 3TOT BLIBOJ BEPEH.

4, HAesaserca nn Gyvaxkgua y = Hx* — 3x? + x — 1 géTHoH, HeubTHOIH
HJIH OHA He ABNAETCA HH Y8THOI, HE HeueTHoH?
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I ) 6. MoHaTue KOpHS n-ii cTeneHun

Ilo rpaduky dyarmuE ¥ = x2 gaa 1060ro NOM0HKHTEILHOTD YHe-
Ja a MOHCHO HafiTH YHena, KBAJAPATHI KOTOPRIX DABHBI . i unc-
Ja HASBIBAKOT KeadpamubiMu KopHamu ua a (puc. 42, a).

I[lo rpadury pyaxmun ¥ = x* agna 1060ro 4ucia @ MOMKHO Haii-
T™H Takoe uncao b, uro b3 = a (pue. 42, 6). ITo UHCAO HASBIBAKGT
KyOusMeckuM KOPHEeM U3 d WIH KOpHEeM mpembeil cimenenu us a.

BooGme, no rpaduky QyHELHKA § = X" MOMHO HaiiTH Yncao,
n-A CTelleHE KOTOPOro HaBeCTHA.

q.HB.I'Iﬂi n-f cTeneik KOTOPOro paABHA 4, HAGBIBAIOT
KODHEeM r-il cTenenu ua da.

Tar, xopuem naroil crenenw u3 wuena —32 asngercs uue-
a0 —2, rag kak (—2)° = —32, a KopHAMH HYeTHREPTOH CTENeHN U3
ypcna 16 senAOTCA NPOTHBONONOMHEIEe ynena 2 u —2, Tak Kaw
24 = (-2)1 =16,

IMpu mofom a npaMas y = a uMeer ¢ rpadukom dyHRIHH
¥ = x", roe n — HEYETHOE HATYDPANLHOE YHCNIO, OTIWYHOe oT 1,
oauy obmylo Touky (puc. 43, a), abconeca koTopoil ABIAETCA

HOpHEM f-il cTenesHd U3 . ITOT KopeHb obo3HaYaoT ‘{E (umraer-
CH: KOpeHL f-il cTeNeHy us a).

IIpu mofoMm NoToMUTENLHOM d OPAMAHR i = @ UMEET ¢ I'Da-
dHroM PYHROHH § = x", rge 1 — 4ETHOE HATYPANLHOE HHCIO0,
aee obmime TouxkwH (pue. 43, §), abcHCChl KOTOPLIX ABIAKTCA
KOpHAMH n-i creneHyd Ha 4. G,I[HH H3 3THX KGPHEE[ OOJIOAHTE-

%

Puc. 42
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)

o=x"

a y=a

I 0 g=tfp *
1 |
~/a "Ja
: T A - A(—a;-b)
a) i)
Puc. 43 Puc. 44

neH, ero obozHauawnT i @, Apyroil — NpOTHRONOIOKHOE MY YHC-
no, T.e. -4 a.
Kopens wérnoil crenenn u3 0 pasen 0 (0" = 0 opu mobGom
HATVPATBHOM 1):
30 =0,

Jlwboe dHca0, BOZBEAEHHOE B CTENeHb C YETHLIM HATYDAIb-
HEIM TNOKAZaTENeM, HEOTPHUATENLHO, CHAEJI0BATENILHO, HE Cy-
LECTBYET KOPHA YE8THOI CTENeHH 13 OTPHIATEILHOTO THEIA.,

B sanuce 4/a uHCI0 @ HAZKIBAIOT naﬂxapeuuu.u HYUCcaomMm
HITH ﬂﬂaKﬂPEHHHM G@bl[MIMCENUEM, 3 1 — NOKAIdmenem
CMENEHIL KOPHA.

HPH 3AllHCH KEBADATHEIX ROPHEI-;! NOKA3ATEJIDb CTEIIEHH KOPDHA
HE YVEAILIBAKT.

B zaBHcHMOCTH OT YETHOCTH HJIH HEUSTHOCTH 1 BhRIpAKEeHHS

'{(E HMeeT HIH He HMeeT CMBICT IIPpH OTPHIIATENLHBIX . Ha-aa
ATOTO OPpH MpoBeJe HHN obmix ]IB.C{‘.}"H{EE‘HHI'& OTHOCHTEJBHO KOP-
Heil n-if cTeneHn NPHXOAUTCA PACCMATPUBATE ABa cnyuan. Eere-
CTBEHHO NOTOMY IIpH pPACCMOTDEHHH CcBOICTE OI'pAHHYHTBCH
KOPHAME H3 HEOTPHUATENBHBIX HMcen — apudMeTHHMeCKHMH
KOPHAMHK i-if cTeneHn. A KOPHM HedéTHON cTemeHN M3 OTPHIA-
TeNLHEIX 9HCEN, KOTOPEIE IPH 3ToM Kak Obl ocTraloTca «3a Dop-
TOM#, MO}dHO GygeT Beerga BRIPDASHTHL Hepes apudMeTHHecKHe:

2;‘ —a = —"'-,.’a. rjae n — HevéTHoe dncao, a > 0, Jro caueayer, Ha-
OpuMep, U3 cuMMeTpun Touer A u A, rpaduka pyHrnHn y = 2"
OTHOCHTEILHO Hauaaa Koopauuar (puc. 44). Tak, sanpumep,

¥-11=-J11.
O
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Dopmyna y = ﬂ; 3a7aéT I KaK (PYHE- vy Mia:
HHEO X. {i; &)

Hna pemenns ofpamuoil aagaum —
HAXOMJIEHHA SHAWMEHUA NepeMeHHOH Xx N
110 3afaHHOMY 3HAYEHHIO §§ — U3 ITOH 8
hopMyAbLl MOMKHO BBLIDASHTE NEpeMeH-
HYK X KAk (YVHKIHIO NepeMeHHoll y: »

o

Nib; a)

x = y". PasenctBam ¥ = y" u y = 4x
VAOBNETEOPHAKT HKOOPAWHATEI OJHHX H
TeX e Todex (MBI HPOIOJMKAEM pAC-
CMATPHBATE TONLBHO HeOTPHUOATENLHLIS
sHavenna x U y). Hpyramm ciosamm,

ynruun y = #; i x = y" umerom odun
u mom we pagiu.

H oaror rpadk MOMHO OONYYUTE,
npeofpazoBas rpadue GyHEKIHUN i = X1,

PaccmoTrpum  creneHHRIe (DYHEIIHH 01 3 B[V 9=
y=x"mRx=y"npax:z ﬁl U= 0 {HB.EH}M- S T S A A N A
HHUM, H9T0 APryMeHToM BTopoil pyHKony Puc. 46
ABNAeTcH NepemerHan y). [yers Touxa
Mia; b) npuragae:xuTt rpaduky dyvERoun ¥ = 1", Torga b = a".
Ho ua aToro ke paseHcTBa caegyer, uro rouka N(b; a) npnraag-
aexuT rpadury gyaknun x = y". [lpamas y = x NpoxogHT ue-
pes NpoTHBONONOMHLIE BEPINHHL KBAApATA ¢ gHaroHansw MN
{puc. 45) ¥, saHAYKT, ARIACTCH €TI0 OCchI0 cuMMerpun. Cregona-
TenbsHo, Toukn Ma; b) n N(b; a) cuMMeTpHYHE OTHOCHTEILHO
OpAMOI iy = x.

AHATOINYHO MOMHO NOKA3ATL, 4To M0b0H Touke rpadpuka
(hYHKIHE X = §" cOOTEBETCTEYET CHMMETPUYHASR eil OTHOCHTeNLHO
OpAMOi i = X TouKa rpaguea (PyHRIHY i = x" (pue. 46).

Taxum obpasosm, rpadukn dyHruMA ¥y = 2" 1wy = -.,u"; (namom-

HHM, 9T0 (VHEIIHY } = J; H X = y" UMelT OJHH H TOT e I'pa-
hHK) cCHMMETPHYHBI OTHOCHTENLHO OpAMOil ¥ = x. B ganbueii-
meM BCTPETATCA W Apyrue naps! pyvHKLHA ¢ cCHMMeTPHUHLIMH
OTHOCHTENLHO NpAMOIL i = X rpaduramn.

Dyuruu i = f(x) 1y = p(x), rpadKkH KOTOPLEIX CHMMeT-
PHYHEB OTHOCHTEILHO npamoﬁ = X, HAGKIBAIOT B3AHMHO
oDpATHRIMH, A KAMIVIO U3 TAKHX (DYHEITHIT — oDpaTumoii.




Fnasa 2. CTENEHW W KOPHW

P&CL‘M&TPHB&E CXEeMATHUECKHe rPaUKn BIAUMHO uﬁpa-mux

dryarnuil y = ¥" 1 y =4/ x, uzobpaskénnnie Ha pucyHKe 46, Moxk-
HO CipOpMYIHPOBATE HEKOTOPLIE OCHOBHLIE CBOHCTBA (DYHKIHH

y=ﬁ npu x = 0.
f R
Croitcrea dyakuumn y = "\E, x=20

1. PyHKONA BO3PACTART, TAK KaK TOUKA rpadmka c Doas-
meil aberuccoil HMeeT U BONLITYIO OPAHHATY.

2. I'paduk GyHKIMH NPOXOANT Yepea TOYKH ¢ KOOPAUHA-
ramu (0; 0)m(1; 1).
3. Uz cummerpad rpaukos WHEIHI § = x" B y = "J;

creaver, 4To sHavenus Gyurmmn y = 4 x Moryr 6uTh Kak
YIOHO BEJTHKH,

/

Ha pucynxe 47 nzofipamensl rpadurn pyarmnt y = ’Ej; pH
x =0 nnan, pasabix 2; 3 u 4,

MoHO 3aMETHTE, 4T rpaduk Toil ua pyarnuil y = ,,J'r;, ¥ KO-
TOPOil NOKA3ATENL CTeIeHH KOpPHA n Donblie, HA NPOMEXKYTHE
{0: 1) saxoguTes BeIe, 8 HA npomexyrie (1; +oc) — HiKe
ApPVIHX.

PeweHwe. llogkopeHHBIE EBRIPAMEHHA JOMMHE OBITh
HeOTPHIATENLHRIC

{xﬂ—zﬁggﬂ, {

il v | O . |
2 3 4 5 6 7T B 9 10111213 14 15 16-——1
Puc. 47

¥
5— e ———
4 ! A | { i =T
3 ‘ et — b
] ™ YE

a | -'—'__'__'T'_L 1 ! y-%’i
1 |

|

1
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Ipu —6 < x < -5 uan x = 5 upenn-
Tens apobm nonoxntenen. Hatigém
HYJIH 3HAMEHATEII:

2.

x+bG=4, =

Puc. 48

an x > —2 3HAYEHNS ZHAMEHATENAA MOAOXKHTeNLHE], a npH
-6 =< x < -2 — orpunarentHLl. 3HAYNT, OpH X > 5 Apofs npHHEK-
MaeT NoMoMMHTeNLHEIS, a upn —6 < ¥ < -5 — oTpHLATENLHEIE
aHauenud (puc, 48).

OteeT —6 <x<-5.

[ 3 Mpumeuanne., YpaRHeHHA, B KOTOPHX HEHIBECTHOE CTOMT
o, ZHAKOM PAIHEANTA, HAJBIBAKT UPDAURUOHRAABHB MU, OfRM AR
cnocod pelteHid — HabaBHTHCA OT PANNKANOSR, BOaBOAA ofe YacTH ypas-
HeHUH B cTenens. OIHAKO IPH 3TOM CAeVeT HMeTh B BHAY, YTO IPH BOd-
BEJeHHH B T-ll'i"l‘l-l‘y'l!:l CTEMNeHE MOTYT MOABHTRCHA JHITHHE, TAK HA3LIBAR-
MbIe ROCMoporiue koprit. Tax, HANPUMED, BOZBOAA B KBAIDAT YPAB-
HeHue 4/ x = -1, He umemes Kopueil, noayuus ypasHenue x = 1,
EOpeEHE KOTOROMND HE ARMAETCH KOpHEM HCXOJHOD YPARHEHHA — NOCTO-
POHHHI KOpeHb.

PeweHwe. llepex TeM KaK BOSBOANTL JAHHOE VDABHEHHE
B EBAJADAT, HNOJMe3HO paA3HeCTH pPajHEaNbLl MNI0 pPpasHbBIM HWACTAM
YPaBHEeHHA:

J2x+3+Jx—2=-4, J2xr+3=4-Jx—2,
2x+3=16+x-2-8Jx-2, 8Jx-2=11-x.
Emé pas BoSBOIHM B KEAJIDAT:
64(x—2)=121 +x2—22x, x* - 86x+249=0, x,=3, x,=83.
Teneps cinejyer NPOBEPUTE, SBIAKTCA JH HAlleHHBIE YHCIA

KOPHAMH HCXOJHOI'O YPABHEHHA, T. €. HET JIH cpeil HANeHHEIX
KOPHEH NoCTOPOHHMX.

MNpoeepka.

1)Ecaux=3,10/2+3+3 + /3 -2 =4 — sepno.

2) Eean x = 83, Tn-,r'Z -83+3+ -JBS — 2 =4 — nesepHo, TakK
KAK YiKe NepBhlil KopeHb Donkine 4.

OTteerT: 3.
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E Mpumeuwanne Moxeo 6uao nogbopoM HallTH KopeHs x = 3,
H, NOCKOABKY JIEBAA YACTh YDABHEHHA SANAST BOIPACTAKINVIO (DVHK-
UMD, A NpABAH — NOCTOAHHAA, CAGTATE BhIBOA 00 OTCYTCTEHH JDYVIHX
KOPHeI.

Mpumep 3. Peiints uppayuoraibHoe Hepasercmen

Jrx2 4 x—12 >,

PeweHue, 3aeckh TaK:#e HYHHO HEDABUTECH OT PAJIHKATA,
OpEako B OTNHYHE OT YPABHEHWI, IPH PEIIEeHWH KOTOPBIX HAXO-
OAT BCErD HECKONBRDO YHCE, pelIeHHe HEPEBEHCTE DEBI‘IHD opHu-
BOJAMT K OeCKOHEYMHOMY MHOMECTBY sHaueHuil nepemensoii,
H OpOBepHTL HX BCE HEBO3MOMHO.

Byaem paccy:KaarTs HHAYe, 3aMETHM, 4T0, KOTLA IPABAA HACTh
JAHHOTO HEPABEHCTEA OTPHIATEILHA, HEPABEHCTEO BEPHO, ECJIH,
KOHeYHO, OHO OpPH 3TOM HMeeT CMBICT. EHETLHT, BCe pelleHHHA
x<0,

2 r-12 ; 0 ABNAKTCA PEINIEHHAMHA TAHHOM HEpDA-

CHCTEMEL {

BEHCTEA.

Ecau e nopaepad HacTh HEDABEHCTBA HEOTPDHIIATEILHA, TO He-
PABEHCTRBO MOMHO BOZBECTH B KBagpaT (o ceBolcTBRaM Hepa-
BEHCTEB C HEOTDHIIATEIBHBIME ‘I.BGTHMH:I:

>0,
{x2+x—12?:-x2.

Taxnm ofpaszoM, BCE MHOMECTEO PEIIeHMI HCXOJQHOTO Hepa-
BEHCTEBA ABNAETCH ﬂﬁ‘h&,}.‘[HEEHHEM P-EHIEHHﬁ ABVX CHCTeM.
[x<0, [x=0,
HIHA 1
'[x3+x—12;30 '[x2+x—12}x3;

(%<0, x>0,
r<—4nmmx=3 cile {x:vlz,

x<—4 umm x>12,
OTtBeT: x<-4,x>12,

E INpumeuansne. CeolficTBA HEPABRHCTE © NOJOMHTEIbHBIMH
uneHaMit yio0Ho HCHONB3OBATE U HPH pPEMIEHUH HPPANHOHANLHEIX
ypapaeHuii, ocofennn Korga npoeepra Kopueil rpynoémka. Ha ocnona-
HHH COOTEETCTBYIONIEro cBONCTEA HEPABEHCTE HIN ONpelee A KBaj-
PATHOIO KOPHH, 108 OPOBEPHU KopHell NpH peliesiy YPARHEHUA BHIA

" flx) = g(x) aocrarouno yoeanTees, uTo glx) = 0.
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83.

84.

85.

86.

88.

Ba.

YnpaxHeHun
I

Bepuo an, yro;

1) antcsao —3 aABaseTcAa KOpHeM HeTBEépTol cTeneHH M3 YHe-
na 81;

1 - 1
2} HHCIO E ABINAETCH KOPDHeM TDeTheH CTEeIleHH H3 HHCIA E,‘.

3) uncao 0,1 apnAeTcA KOpHeM LIECTOH CTEIEHHM M3 4Yucaa
0,000001;

4) uneao —10 apaseTcs KOpHeM OATOH CTeNeHH H3 4YHCIA
—100 0007

HafinuTe xopa ypaBHeHHA!

1) x2 =10; 6) (3x — 2)° = —32;
S = 3

2) x% = 16; 75 -3x)° = L

3) x% = —43; 8) (5x + T)t = 81;

4) x® = 15; 9) (x2 - 5x + 2) = 64;

5)(3 — 2x)3 = 8; 10) (9x — x2 — 4) = 256,

C nomomsio rpaduka GyHEOHHE y = x% #aligure npuban-
JEHHEIE 3HAYCHUA KYDHMUECKHX KOPHed 1a Mucen:
1) 5; 2) -T; H4,.7: 4)-6,5. |

MpuaagnexuT au rpaduKy GYVHKINE § = 3 X Touka:
1) A(3,375;1,5); 2) B(-0,125;-0,5); 3) C(-343; -1)7

Hana warnua y = J; . Haitnmre n, ecan rpadug yErRonn
NpPOXOAHT Hepes TOYKY:

1) A(—0,00032; -0,2); 2) B(2187; 3).

Kaknm HATYDAINBHBIM THCJAOM MOXKeT OBITE N — MOKA3ATEIE

CTENeHH KOPHAE ¥ (pVHKDIHE [ = ',',Ir:;, BC/IH U3BECTHO, WTO
i NPpHHUMAET HATYPANbHOE JHAMEHWe, KOTIA APTYMEHT X
PABEH!

1)4; 2)8; 3)27; 4)16; 5)81; 6)64; T)1024?

EPB.HHHTE HaATYpalbHEIE YHCJA M WU 1, 3HadA, 9703

m = & . L L'
1) %17 < Y17 3) n{f;f: \(;
2) 4f0,7 < 4/0,7; 40 m,[@ < J@
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90.

o1.

93.

94.

1) 3agaiire ¢yEKONIO, obparT-
HYI0 IaHHOIL:

a) y = x; [}

ke |
6)y =1 |
By =2x-1; |

r]ywﬁ—%r.g

2)® Kax ceaszansl koadpunuen-
THl k; ¥ k, BaauMHO OOpaTHBIX =t
AuHeHHLIX QyaRuMi y = kx + [ Puc. 49
By==kx+m?

Ecan dyuruna y = flx), sagansas pucyErom 49, obparn-
Ma, NepepucyilTe B TETPAAL eé Tpahii, U B TOH e cHCTeMe
KoopgueaT Ma3obpasure rpadur ofpaTHoH el (QyHEINH

y = g(x).

HMEE’T JIH CMBICTI BEIDAXKEHHE:

1) 4/10; 5) §/-15; 9) {/3;

2) §/18; 6) Y=5; 10) ¥7;

3) /=25 7 Y-27; 11)0 45 - J22;
1) §8; 8) J5; 12)0 %[7 - 522

Bripagure uepes apudmMeTHuecKH HOpeHL TOT KOPeHL,
KOTOpBIH apudMeTHYecKUM He aBisercs:

1 Y-7; 3) V-2; 5)0 {1 -42;

2)4/-6; 49 603 - 5.

HFIH KEAaHKHX 3HAYEeHHAX X HMeeT CMLIC BRIDAMEHHE

1) ﬁ",ﬂr;; 5) J—x; 9)0 425 — x2;

2) 1{@: 6) JT 7 3; 10)0 /47 —1;
3)10/x2, 7) '42x - 5; 11)® {/x? — x — 90;

4) m/;—g; 8) U3 + 6x; 12)® %/20x — x2 + 967
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95.

96.

IIpi kAKX IHAYEHHAX X HEe HMEeT CMLIC/A BhlparkeHie;

Dy ¥ ¥= e e B

13_4I r+13 ’

dqf 10 e

x+3

1jij_=-§-; HY2x+1=0,2; 5)Yx2+7=2;
2)Yx = %: 1) Y2~ 5x = 0,6; 6) Yx® + 37 =-3.

Briacuure ¢ noMomso rpaduka, cronkko KopHeil umeer
ypasHenHe, n Haligure npuliM:KEHHBIE IHAYEHHS HTHX
KOPHEeH:

1) Jx-8=2x2 Jr+1=22-7;
2) §fx =(x-1)% Hx3-1=Jx-1.2

98 Pemmure YPABHEHHE!

99.

100.

1) /3x2 +5x +6=1-x;
)32 +Tx+6=x—1;
3)J9x2 +16x =2x+3;
4}\1’52—1T=3—2x:
5)Jx+6—Jx=1;
6)Jx +13-x=5.3

Pemwure rpadmieckn HepaBeHCTBO!
1) Jx = x; 3) x> 2x-1;
2) Jx < x; 4) x2 < |Jx.

Pemmrre HepaseHETBO:

= =2 2
o W £ 2) J17 - 15x - 2x S 0.

Jdx? —19x + 12 *+3
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101.” Pemnre HepaseHcTBO: B

102.

103.

1.
2.

3.

4.

@

1) J9x — 20 = x; 4) x-12+3x+7;
2 J2x+15 = x; Sxt-—x-12<x;
N x+2<J4+5x; 6) 13 + 8x — 5x? < 4x.

B Goxopoil cTeHKe BEICOKOTO IHIHHAPHYecKOoro Oaxka
BOmuau nHa sakpennén xpan. [Hocne ero oTEpeITHA BOgA
HaYHMHAET BBITEKATH H3 Daka, NpH 3TOM BBICOTA cronba
BOJLI B HEM, BRIPDAMEHHAA B MeTPaX, MeHAeTcA [0 3aKo-

ny H(t)= H, - Eankt+%k2tz, riae t (¢) — Bpems,

1

H, = 20 m — BauaneHa#a BelcoTa cToaba Boakl, k = oo

OTHOLIeHHE IOLAJeH NonepeuYHpX ceueHnil kpana 1 Daka,
ag=10 m/e — vexopenue croboguoro nagenusn. K wawo-
MY MOMEHTY BPEMEHH B Gake ocTAHETCH BOOLI HE dosee YoM
YeTEEDPTE NeproHadaibioro obséma? Oreer BripasuTe B ce-
KyHIAX.

Hetanemn HexoToporo nprfopa AeBaseTcH BpalllalIIaACH
warymka. OHA COCTOHT W3 TPEX OJHOPOAHEIY COOCHBIX ITH-
JHHIPOB: IMEHTPAIBHOTO — Maccoil m = 2 Kr ¥ pagHycoM
R=15cMm, 1 geyx bokorslx ¢ maccamu no M = 1 kr, pagny-
camu R+ h. Tlpu srom MosMenT HHepIHH KaTyinks I (kr - em?)
OTHOCHTENBHO OCH BPAIIEHHMA ONpejedAeTcd BhipameHHeM
[ - (m+2M)R?

5 + M(2Rh + h2). Ilpu KakoM MAKCHMAaJh-

HOM sHaueHHH h {CM} MOMBHT HHEDIIHH KaTYVIIKH He NDEeRbLl-
MaeT Tpefie]bHEX 1A Hee 625 kr - cm??

KoHTponbHbie BONPOCH! U 3afaHUNA

Yro oaHAYAET 3AIHCE "-.,|I'a 7

[Mosmemy npe pelleHIH HPPaIUOHAILELEIY VPaBHeRNH Heobxogumo
HEenaTh NPoBepRY KopHeH?

Pemure uppanosansHoe ypasnenue /11 — 2x = 4 — x. O6wacun-
Te, NOYeMY PR NpoBepke KopHeil gocraTouno Gsmno 6w yhegnTs-
ca,arod—x = 0.

K pEI’.I'.IE'I:I'.'HID KAKHX CHCTEM CBOIHTCH pelmeHne HPPEII;HDHHJILH'DI'D

HepABEHCTEA .,||' fix) = glx)?




7. CaoRoTea apudMETHYECKME KOPHER

7. CBoncTBa
apudmMeTUHIeCKNX KOpHEN
Brl apakoMSL! O CROHCTRAMM KBAADATHBIX KopHel. AHanormy-

HEIMH cBOHcTBAMA 0bianaloT H apudMeTHieckie KOpHR n-ii eTe-
OeHH.

Cpoiictea apudMeTHYecKHX KopHeil

CroiicTea Kpaaparuue xopun Kopun n-ii crenenn

: V@ - a - {5 fab ~%(a - 5

3 Jam =(Jay Yam = @fay

[To onpegeneHnio apnMeTHYECKOTO KOPHA n-H cTenedy Jus
Jawboro HeOTPHIATENIbHOIMD MHCHA @ BEINNOJAHASTCHA PABEHCTBO

( (Ya)"=a )

Caeposarenbio, yrobsl yOequTeeH B COPABLLIHBOCTH DABEH-

CTBA ’.’il'r; = y, Tae ﬂ; — apH(pMeTHHECKWl KOPpeHEL R-il CTENEHH,
HYHHO NPOBEPHTL BLINOJIHEHHME IBYX VCI0BH:
Dy=0u2)y==x.
HoramxemM, HANpUMED, 9T0 i a™ = {iﬂ'E}"‘.
HMonsxuo 6erre: 1) (4a)” = 0u 2) (3a)™)" = am.
1) ‘.‘j’: =0, xag apudMeTHHECKHH KOpeHb, 3HAMHT, H

(%a)” = 0. (3ameTum, UTO SCAH M — [EJ10€ OTPHIATENLHOE THC-
no unuy 0, To uKeno @ JoNM¥HO OBITE NOMOMKHTENEHEIM. )

2) ({a)"y" = (fa)™ = ((3fa)")" =anm.

Oba YCJIOBHA BBRINONHAKTCHA, 3HAYMHT, BEPHO PABEHCTBO
i
Yam = {“Ja} ]

&



Fnasa 2. CTENEHW W KOPHW

NMpumep 1. BoidecTd MHOMUTEIL H3-T10J] 3HAKA KOPHS

%/ 8ab.

PeweHwe.
VY8a® = i8a’-a? = {8a® -Ya? = 3[(2a)* - Yfa? = 2a¥/a?.

Mpumep 2. YupocTHTL BRIPAKKEHHE

{x? —Fap - Y2 - - 2%a).

PeweHwue, Packpoem crobxkN U OpUBeIEM NogobHLIe ca-

ragmMhble:
¥x? ~Yap Y2 -¥x? - 2Ya) -
o +Ya? — 337~ Ya - Yot + 292 Ya = Yar.

Pewenwue. 235 =3/28. 35 = 323 . 5 = 3/40;

3
%E,"Bﬁﬂ - a}[%] - 3300 = ]% - 300 = 3/37.5.

®yukuna y = 3 x Bospacraoiasn, T. . GOALIIEMY NOIKODEH-
HOMY YHCAY COOTBETCTBYET DOJbIIee aHauYenne Kopua: 40 > 37,5,

CAegoBATENLHO, %Ir-i-ﬁ = ﬂ' 37,56.

orser: 245 > 14/300.

Crojtcrsa 1 —3 nenonsayiores gia npeobpasopadna apudme-
THYeCKHUX KopHel onHol 1 Toil e crenen. OIHAKO B OJHOM BRI-
PasKeHHH MOTYT OKA3ATHCA KOPDHH PasHbIX CTEeNeHe.

ApudmMernyeckie KOPHH PASAWYHLIX creneHeil CBASLIBAIOT
cnegyionie Aea ceoHeTBa.

4. "fa = f{fa
5. “fam — tfam

@ !
i’ d"":l




7. CaofoTea apudMETHYECKME KOPHER

Hoxasem caoiicrao 5. Jloaubl BRIIONHATHCA ABA YCIOBHH;
1) Yam =0u2) (Yam)™ =amk,

1) 4am™ > 0, kax apudMeTHIECKHI KOPEeHb;

2) ({am )™ = (Yam)")" = (@) = am*.

- 1T PREMETAHAR, Ecnn moxazaTels cTENEHR NOAKOPEHHOrD BhI-
PadeHnA JeTHTCA HA IMMOKA3aTeNk CTEIlEHH KOPpHA, TO cBOiicTEO 5 3anm-

m 8
cuiBaeTes Tax: a™ =a®, Hanpumep, 3,|" 3 =37=3¢=31,

PeweHwe. Baecém a nop suay kyOHYLCKOro KOPHSA!

Ija? «Ya = UEI'IMEJP‘ . a.

ITpumenum ceoficTeo 4 H YIPOCTHM ODOIKOPEHHOE BLIPAKEHHE!

'.'I‘ﬁ{ﬂz],s +a =2lfa%+a =2a’.

[Mpumennm ceoiteTso 5 (COKpaTHM MOKAZATENb CTENEHH KOPHS
H NOKA3ATeNE CTENeHH NOJKOPEHHOID BRIPAEHNA):

2o =37 = Ya.
OvseT: {fa?- 3a =4a.

Mpumep 5. TlpencTaBuTs B BHAe KOPHSA M3 YUCAA BEIPAIKE-
e

HHE

PeweHwe. llpusesém 1afHble KOPHHE K O0HOMY B TOMY e
nokazatenis creneni. Hanbonee npoereiv obiuM noxkasaTesien
ABJNASTCH HAMMEHLINIEE ﬂﬁ]II;E'E KpaTHoeg NOKAZATENeH CTeNeHH
KOpHeill — uneno 12,

Taxnum obpazon,

ﬁﬂgﬁ = lﬁ'ljﬁﬁ_“ ]2 3167223 -Iijg: S g; ] |m zlgfl_g.
ﬁ .
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104.

105.

106.

107.

108

109

YnpaxHeHus

Hoxamure, 4wro 18 apudpMerHueck Uy KopHell Bepuo pages-

crso 4fab =4a - 4b.

Brumenure:
1) /25 81; 7)0 4125 - 405;
2) /49 - 0,16; 8)0 4/32 - 648;

3) ﬁ : E\'!g; 9)0 /1,6 +12,1;

4) 8- 27; 10)0 31,25+ 6,4;

5) 3250 - 32; 11)0 37— 22 - 37+ 22;
E}#%-g; 12)® 35 - 2,/6 - {5+ 2//6.
BrirecHTe MHOMHTE L HE-TIOJ 3HAKA KOPHS!

1) ifa1z; 4) 4b9; 7)O 3f32x16p10;

2) 4/215; 5) Yadb't; 8)® §/-128a13p4 ;

3) iat; 6)®4a’;  9)® ./ 24301047,
ITpencTaBeTe B BHAe KOPHA ¢ MEHBINNM NOKAZATEIEM:

1) Y4 nREes; e Yfe- e

2) §/27; 5) §/64x%; 8)® m:
3®W16at;  6)'Y16a%;  9)® 835 - 1.

« SAIMHIITHTE C O0IHHM SHAKOM DATHEaIa:

a ' | oy B T o~
1) 1,'“".-:. 3) yaija; 5}@:}15 HES
1 1

2) 3.,|||a.,|"a; 4) 3/ b2 [b; 6)0 5’}_.3!;_

. CpasamTe:

1) V3.5 u y/8; 3) (333 ui/3/3;
2) 2, {5 u y/3; ) {82 u[2{.




7. CaofoTea apudMETHYECKME KOPHER

110.

111.

112.

113.

Ipeaeraspre B BRAE KOPHA:

1) 2-4/0,5; 4) 4/2,5 : 4/0,5;
2}%-*\%: 5)© 12[0,5 - 4/25 - 4/0,008;
3) &/1,5 : '%3; 6)0 3/0,6 : 199 - 1/10.

HaiiauTe Kopens ypasHenna!

1)y55—-38x=1T; 4) *"Jﬂx + o6 = 2;
[6 _ 1. . -
2) ax—7 2° 5) 5r-30 &’
[20 = 5x _ o. fo-'il,.
3) T 2 6) 2 3.

s onpepenedns ashdextnanoi TeMoeparypsl asésn Mc-
noasavioT 3akod Crepana—Boasnmana, corfIACHO KOTOPO-
MY MOLOIHOCTL HINYVUEHHA HATDETOro Tejla NPpAMO Ipolop-
MUMOHANBHA NAOIIALH ero NOBePXHOCTH M YeTBEpToil crene-
HH TeMmOepaTypsbl: P = 85T%, rae 6 = 5,7+ 10-% — uncnosoit
KoapHIHenT, NAOMALL HAMEDPASTCA B KBAADATHBIX MeT-
pax, TeMneparypa — B rpagyecax Kenseuua, 8 MOITHOCTE —
B BATTAX. H:]BECTHD. HTO HEKOTODAA 3Bealla HMeeT ILTOINANbL

S = % 1018 M2 a panyuaemas e MoliHooTs P He Menee

46,17-1017 Br. OnpegennTe HANMEHBLIIYID BO3MOMHYIO
TEMIEPATYPY TOIT 3BE3IkL.

Ha sepdn HmmeHepsl OPOEKTHPYIOT HOBBIM annapar aas
norpy:enna #a Gonsmne ravinasl. KoHeTpyRina HMeeT
Kybuveckyw dopmy, a 3HAYMT, cuna Apxumens, neiicr-
BYIOLIAA Ha annapar, Gyvaoer onpegensaTses mo dopmy-
ne: F, = pgl, rae | — nunelineiil paamep annapata (a1m-
na pebpa wy6a), p = 1000 wkr/m® — nIoTHOCTE BOMIEL,
ag= 9,8 H/kr — yekopeaue ceoboanoro nagenns. Kakosns
MOTYT OBITE MAKCHMAILHLIE AHHeHHEEe PA3MEpPRl annapaTa
(B M), urolbl oGeCHEUYNTh Er0 SKCILIVATAILHIO B VCIDBHAX,
KODfia BBITAJAKHBAIOUIAN CHJIa NPH HOrPYeHHHn He OyaeT
npesocxogaTs 2 116 800 H?
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114" Pemnre VpPaBHEHWE:
1) x2 + 32 — 24/ x2 + 32 = 3;
2) 3/3x4 +16 —5/3x* +16 = 2;
x4+ fx?2 +20=22;
4)x?+3x—18+4/x2 +3x-6=0;

5) 4/ x3 - r—=1=
yi/ix®+ T

&
4 + x+3=2.

Yx+2 5

6)

115.® He pemas ypapuenne:
1) /26 —x — 12 —x = 2, naififure sHAYeHNe BhIPAMKEHMS
N26—x +412—x;
2) Jﬁx + 39 + Jﬁx — 8 = 10, mailiiuTe 3HAUYEHHNE BLIpAMKE-
uns \/5x + 39 - /5x - 8.

116 ® Pemure VpaBHEeHHEe:
DY1+Jx +§1-Jx =21 2Yx+r10-Yx-9-1.
117. Pemrpre cHcTeMy YPABHEHUIA:
1 1 %
1OV Jy 3
=50
2}0{2{£+J_}'3 XY,
x+y=5;3
3)® {aﬂl";"'a y=4,

x+y=28;

o [T 3 -1

xy = 64.

118. HaiiguTe Bece saHAUEHHA 4, NPH KOTOPRIX VPABHEHHE HMEeeT
E,D',!-LHL‘.TBEHHI:IE‘. HOopeHLb:

1)®3x+ Jx +4Yx +Jx +a=0;

2)% 2244z -8[22+4z+1+a+1=0




8, CTeneHs © PEUMOHANLHBIM NOKEIATENEM

119 YupoeTHTe BRIpANEHNe, CANTAA, YTO NEePEMEeHHbIE [IPHHH-
MAKT TOJABKDO NOMNOEHTENBHBIE SHAUSHH AL

e 5[4zt a |
nnﬁ;nﬁ:ﬁ; 4}aai2.[x EJ'

b 3 1
o[22, oy arda-{{T:
E}iﬂ%-\(z;: E}JI?JF:Ex‘-ﬁ.

120 ® Buiuncaure:

1) 31-y2-¢3+2/2; 2) 197 + 443 - 3/|/3 - 2.

n K'DHTPDHHHHE BONpPOCHI U 3a0aHUA

1. Joxamwurte, wro An8 apadMeTHYecKNX HopHell BepHO DABEHCTBO

a Na
nl—=—-——roea=>0,b>0,
b U'F

2. B - 3 a3 .8 :
LI HETHTE 5 J; 96

3. Cpasaure Efﬁ u Z\E.

O 8. CTteneHb C paunoHanbHbIM
nokasarenem

B cayuae, Rorga m AeJHTCA HA 1, KOPeHb 3/ a™ MOMKHO 3AMEHHTh
M
CTENEHEIO a7 ;
[ 8 10
3/39 = 33 =33 J58 =52=54 §2-10 =2 % =22y qn.

Eecnu e ueaoe S$Heao m He JelHTes Ha HATVPAIRHOE HHCAO 1, TO

HYHCIO % ABJIAETCH J];]}DEIHHM.

Onpegeanm crenedsb ﬂPﬂJHM..H nNoKdaametesn ¢ TOMOUIBIO

I
pasescTBaa” = Yja™.

Crenens ¢ panmHoOHAILHLBIM MOKAZATEIEM

i)
a" =4%a™, roe m — uenoe,
an — "HaTypadbHoe uuenao, 21, a =0,

@




Fnasa 2. CTENEHW W KOPHKW

Tax, nanpumep,

7 -3
3% =3f37, 508 =510 =158 y ¢, n,

MoMHO HOKASIATE, YTO L5 CTENeHe ¢ PAIHOHANLHBIMH TOKA-
BATENAMH OCTAOTCHA CHPABEJIHBLIMH CBOHCTBA, DAHEE YCTAHOB-
JeHHLIE 18 cTenedeil ¢ e My TOKAZATe 1AM,

CrolicTEa cTeneHeil ¢ HeILIMH MOKAZATEAAMH

a*a¥=a**¥ a*b* = (ab)* at =(ﬂ ]:r
ﬂ- as-v bx b
a¥ {axy = g~y

JokanemMm, HAOpUMep, 4To (a*W¥ = a*¥, rje x 1 Yy — palHOHANR"

Hble yHeaa. [yers x = % uy=2L rorna

i
m., B m,p
{nx}yu[aT]? = [a?) =
me. .
=2 Gf{nfam ].Fr = l'!'"ll'amp =gM =gn q ’=|‘.'Ir-'-".

qTOH TpEﬁGBEJ[DEh A0DKA3ATE.

B paMrax nDpHHATONO OIpejeeHud CTemnedn ¢ 1pofisiM noKa-
1 ]

aaTeneM Takue BeipaykeHus, kak (—2)3, 025, (=3)18, e umeror
CMLICJIA.

IMocronsry ’{,!'D"’ = () npu moboMm HATYPAJILHOM M, eCTECTEEH-

L]
HO CHHTATB, 4T0 0" = W. u doonpedesums cTeneds ¢ gpobusiM
noxazarenem 0" =0, roe r e Q.
Crenesy ¢ palHOHANBHEIMH HOKASATENAMHE YACTO BCTPEUAIOT-
CH B TOXIECTEEHHBIX ONpeoldpazoBaHnAY BLIDAMEHRI,

Mpumep 1. Hailite auavuenne BRIpakedns
pumep p
a+b opu a = 1,5, b = 40,5.

P eweHWe, IlonmraeMmea YOPOCTHTL JAHHOE BhIDAXKEHHE.
B snamenarene apody KamAbiil 13 HIEHOB CONEPUT CTENeHE -



8. CTengHb © DAUMOHANEHLIM NOKB3EATENEM

PEMEHHO d, MOITOMY ECTECTBEHHO MONBITATHCA BRIHeCTH obmmii
3= 3.8 1, 2 321 2
MHOMATENE: @ —a'h® +a’h® = aﬁ(ai —a¥p? + bﬁ). Hockoasky
1,2

2 1 2
a® = [as) nbd= [H) , BRIpaMeHHE @

' TR
HeNOJAHLIM KBagpaToMm Asyuiena a” — b, [Ipu atoM Beipakenue
a + b, crosuiee B uncauTene Ao, MOMHO PACCMATPHBATE KAK
cyMMmy Kybon:

2 1 1 2

2
i _a’h?® +b® asnserca

1,3 1,3 i1 1,2 11 2
a+b=(a3) +(b3) =(ﬂ3+ba](as_ﬂabs+bs]‘

Teneps HCXOIHYO IPOOE MOMHO COKPATHTE!

R (T R P
(a% +57)(a® —a¥b5 +53) 1 1
a+h o m el
53. SA T, % Lk & (4
a-a*b?® +a%p? a"‘(a“ -a?h? +ba) a?

IMopa mogcTaBTh JatHble SHAYEHNS NepeMeHHbIX:

1 1
1+[E)“ —1+273=1+3=4.
OTteeT: 4.

u Mpumeasarne. B paceMoTpeHHOM NPHMEPe VAANOCH YCOTHO
HailTH creneds dneaa. B vex cayuasx, Korga ato He yaadrTos, Ha no-
MOUL OPHXOANT KAnkxynartop. Tax, Ha MGKEHCPHOM KANLKYIAATORE
{pue. 50), RoTopslil ABNASTCA OAHOI M3 CTAHAAPTHEIX NMOAIIPOTPAMM [0~
NYJAPHOTO KOMITBIOTEPHOMD NakeTa « Windowss

(ITycr — HMpoepamme: — Cmandapmubie — Kaaskyasmaop —»
— Bud — Huncenephnili),

[O7A BOGREASHHA B CTEIEHE E0Th CHeUANLHAR Kaapuma, Yrobsr HaiiTh,
HATpHMER, 3HAYeHHe cTenenn 3,719, AyxAO:

1) BEeCTH OCHOBAHNE cCTENeHH 3,7,

2) HamaThL KAABKLIIY XV}

3) BReCTH NOKAZIATENL cTenenn 1,9;

4) HAMATH KAABHINY +=+» HA KalskyIaTope (10 « Enters 5a xaasn-

arype).
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M= e

120111363576 17 5985 500380T0536450

l—l—f—r ]
i 1z s 1—f—_

_ I"* I_lzrzl_' r___

Puc. 50

Ha gucnnee kanseyvasaTopa (pue. 50) noasures npuliauseHHOe 3HA-
HeHHEe CTelleHH, BRIMHCISHHOR ¢ BRICOKOI TOMHOCTEIO!

12,0111136337617598559088970536459,
Mpumep 2. [okasars, aro npu 0 < a < 125 BepHo paBeHCTBO
3. 8 1Yy 2
(as +5) —20::3] +a?® =5.

AdokaszarenscTso. IIpeofpasyem JeBYIO 4aCThE JAHHOrD
paBeHCTBA:

[(n% + 5]2 -21]3%]% +u%-ﬂ{[.a% —1—5]2 - 4'5‘“%]%4‘&%“

2 1
aﬂ -5 3,
1

Ipu 0 < a < 125 pasHocTs ad—5 OTPULATENLHA, 3HAYHT, MO~
AyiL 3Toll pABHOCTH — YHCNO0 eil TPOTHEONOIOMHOE:
1 1
‘ 3 _5}4‘“3 = _(ns

uTo ¥ TPefoBANOCE JOKA3ATE.

1
Huexmn}f[ai—ﬁ) meeu‘a-‘l—ﬁ +a

Ll
—5]+a3-5.
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121.

122.

123.

124.

YnpaxHeHun

IMpegcrasere B BHAES CTENEHH HJIH NPOH3BeAeHHA cTeneHeil
C ,}IPD'EHHMH NoKA3aATENAMM:

1) Y 4) 8p5; 7) J—a?; m}?/%;

2}4\{!’;; 5) Va*b®; 8) §-u°: 11}?,{%;
H¥ati 6 Ybel; 9 -a@; 12) 24,

HIJE,II,{:TB.BI:TE B BHIE KODHA HIH NPOH3BEAeHIA RGPHEﬁ:
2 2 E e
1)a’; 5) ¢ B; 9)® 2 1.33;
] 4 1z
2) b%; 6)b Z; 10)® 3 #. 59,
3 £
Nz 7) a8+ h-0.7; 11)® (a + &) 2;
2
4) a 0% 8) x-0f. 08, 12)® (x + 2y)%.
IMpeacraskTe B BUE CTEHEHN:
1131 L 5 e 5.0
1) xFxixb; 4) b10p 5p 15, 7}[&?] - b;
11 1 11 1,3 12
2} ydy1y 14; 5}(:13113 ﬁ) : g} {C—I:LB] 3-1'_‘;
1.5 3 L 1 By
3)eb¢ %:c 4 ﬁ].(_rax zxﬂ) : 9) (d5) - d,
Briuucanre:
3 2 YRR
1) 81%; 4) 0,0001 %; g
27’
2 2 1l
3. 27\73, 8 3
2)125 9; 5)(2L)3; 8 2
2 3 L)
3) 0,001 ¥ ﬁ}(si) t g) 12
16 2 L
24 .33
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125. [IpeacrasbTe B BHAE CTEIEHH C OCHOBAHMEM:
102 20,2, 304 400,125 5034

WHCaAa:
‘ 1 5 1
a) 0,25, 6)—=: 816 1) i @82
32 19/512
126~ IlpexcrasbTe B Buje CTENEHH ¢ OCHOBAHHEM:
Hi; 2) 3/o; 3) 3; 4) 5 5) /81
HHECTa

1 5 1
gk o) 81; 9 -t 274 3.
a) ) B) ¥ r) o ) 274

127. [IpegcrasbTe BhipaskeHiie B BHIE KBagpaTa:

1) a; 3) 1%: 5) de; 7) Exixy%:
2) y%; 4) b'%; 6) 25a; 8) Qb%c.
128. [IpencrapeTe BRIpAMKeHHE B BHIe KyDa:
1) p; 3) a% 5) 8z; 7 125&5;%;
2) a%; 4) b E 6) 27x; 8) lﬂﬂﬂb%c.
129. Pa.capgﬁ’re El:ﬂﬁlﬂ'l: .
1}(2a7+3b§)2; 5}(;:?- +e 3]( 3 r:?]
21(;:%-.5][:;% +1); ﬁ}[aE %][ a%)
1 Ly 3 1 s 1
3}( b7 + bﬁ)(eﬁ-ll; T}[ri+z§)(z§—-xﬁ);
1 1 1 1 1 2 1 1 2
4}(.1' x ](x3 +x ]; 3}(454.55](55,35554_53)_

130. [IpencrageTe BLIpAMKEHHE B BHAE PAZHOCTH KBAJPATOR
M PA3IOMNTE HA MHOAHTEII:

1
1) 10 — a; 4) xt -y 7) 3x—yt;
1 1
Db-T; 8la?-9; 8) p* — 9;
1
3) a® - 25; 6) 25 — b, 9) x14— 2Ry,
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131. llpegerasbTe BhipasKeHHe B BHAE CYMMbE WIH PAIHOCTH Ky-
DOE M PA3JICHATE HA MHOMHUTE N

1) 8 -a; 5]alE+8;
2) b+ 2T; 6) 64 — b%:
3) 1000x — 3; 7) x% - z%;
4) 125 + 2y: a}b%-+3c%.

132. Coxparure Apodh Ha a;

1) 4 2) 3) 21— it
aZ a—-agt a? +a a-ab

133. YupocTuTe BRIpAMKEHHE:

e ] -
1) 2 “1bl: 3) L &
b-aip? aZ -5
1 L1
x4 x3y3 2y2 — x2
2) 21! ) x -4y
y+x3y3

134. 1) BriuscauTe aHadedHe BRIPAYKEHHN, €CIH HYMHO, VIIPO-

CTHE 610
1
Tad _ s
a) ! 1 npn a=2;
a% —3a b
X Y
6) a’ ':‘H opu a = 4;
Ead
B) —= —2"1+mnpna=-2?:
a® -2 a¥+2
1
oy 2
r) ¥ _Bf + 18 opu y = 25.
y§+2
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2) ¥ [Mposeaure BEIYHCIEHHA ¢ NOMOIBI KAALKYIATODA
Des NpeBAPUTENLHOTO VIPOIEHUA BRIPAMeHHIT.

135, BaMenuTe KOPHH CTENEHAMH H VIIPOCTHTE BhIpaYKeHHe:
1) EJ? = 3?'\!_ -1 1. e+l .
o2 — e +1 1 1

¥

2}95:7__1‘{;'{%14‘{[}1_11:
31({‘{_*”{’_“ H‘l

4}[ 199 ix-3 ]‘1&7-2?%_4&“

x-27 3fx2 +33x +9 16 - 3fx2 4-3x

136 ® Pewnnre ypasuenne: ;;1
1

1 . .
6 _ T T
1) (x +9)0 — (x+3) 2) A 2(
1370 Haiijure Bee 3HAYEHHA @, TPH KOTOPHIX He HMEET KOpHei
ypasHenue: _|
1)x—2ax05—g+2=0; 2) x + 3(2 + x)°5 + a =0,

I} Koutponsmbie Bonpocs: u 3apanus

IMpegerassre 8 Bufge cTeneHl vieaa b

—
.

1) b%« b%; 3) (b%)%;
2) :_’ 1) 1‘” ] :
2. Sampmmure Ges 3HAKOR KOPHeH BRIpAMKeHNEe H YIPOCTHTE €ro
¥ al el at
Yo oda
x? —8

3. Corpatrnre 1poib

¥ +2x% +4




NMOKA3ATEJIbHASA
U TOTAPUDOMUYHECKAS
DYHKUNN

B sroit rmase cHUMETCH DOCHSIHEs OrPAHMYEHHME HA OKASATEND
CTENEHH — Bhl CMOGKETEe MCIIONLIOBATE CTEIEeHH, MOKAIATEIAMN
KOTOPELIX ABIAKTCA N00kIe JeHcTEMTENbHEIe ynicna. B nyakTe 9
BAC OMKHUIALT TAKIKE 3HAKOMCTBO ¢ HOBOH (hwHEKOHeil, aprymeH-
TOM Rﬂ'l’f.'lp-l}ﬁ ARMASTCH NOKA3ATENER CTEIIEHN YHCaa, — IMoKasa-
TensHoll pyaroneil. CeoiiecTEa noxasarentHoll QyEronn Gyayr
HCOOIB30BATLCH B PEINCHHM YpaBHeHUl # HepaseHeTs. [1po6ne-
Ma pelleHMs MOKa3ATeTLHOro yvparHeHHs a* = b B nvuxre 10
NpPHEEZET K NOHATHIO JorapmgiMa, 4 B NocleHEM NVHKTE ITIABE
BBl HAYYHTECH ONPHMEHATL CBOMCTBA JOrapu(MoOB K pPeIleHH)
Pas3saNYHEIX 3ajad.

o 9. DyHKuMa y = a*

B npeasiayieit riape Bul MO03HAKOMHJINCE ¢ NOHATHEM CTENEHH ¢
PAILMOHANBHEIM NOKAZATENEM. JTO NOABOJAAET PACCMATPHBATL
(byHKIHMHE BHAA § = a¥, AprYMeHT KOTODBIX MOMKET NPHHHMATL
J00kie pALMOHANBHEIE 3HAYSHIA,

OcHOoBaHNEM CTENEHH C PAHOHANLHBIM MOKA3ATEIEM MOMET
OBLITE TOJABKO OONOMHTEARHOS HHCID, HO EJIE,Z[FET BBEECTH EIII;E
ogao orpasngetse. Hockonery 1= 1, dyaxnua y = 1* asnsercs
He NOKAZATeNLHOI, a nTuHeiinoil. Taxwwm obpasoM, OCHOBAHHEM
fyERIUE § = a* MomxeT ObITL N0D0E NONOMHUTENIBHOE HHCIO,
oTangaoe ot 1,

DyHEIHIO Buga ¢ = a*, rae a = 0, a # 1, uassisanoT
MOKAZATETRHOMN.

HMocrponm rpadgur dpyHEKDUE § = @, HAOpUMep OpH a = 2.
Mna sroro, Kak obbrdHO, HanéM cHaYaAna KOOPAMHATH He-
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KOTOPBLIX TOYeK rpadmKka U 3anoJHuM Tabauiy sHadennit QyHK-
LI

N S . 92,5 D805 D-Be 005 L, :
2 5 8 =0,13; 2 2 2-4.2 -*-s 1.,414=0,18;

o2l . %- 0,25;: ...; 2%.5=29.20528.1,414=~11,31.

2z
x =2 x p= 2T up )
-3 0,13 0,5 1,41 A
-2.5 0,18 1 2 ; |
-2 0,25 1,5 2,83 8
-1,5 | 0,35 2 1 e
-1 0,5 2,5 o,66 i 5
-0,6 | 0,71 3 8 5
0 1 a5 | s 5 |
OrMeTHM 5TH TOYKH HA KOODIHHAT- T i'"_:' =il i
Hoil naockocTH (pue. 51, a). 8 !
IIpu cocragnenuu rabnuus: Beraue- gl i
JAAHCH 3HAYEHHA yHELHY i = 2¥ ana !
aHauenuit x, BasTeix ¢ marom 0,5. Ha 1 |
prcyERa 51, 01 8 ROOGPANMEHA TONKN. -ttt

rpaduka GyHKIUE ¥ = 2° qnsa aHade-

HHII X, B3ATRIX COOTBETCTEEHHO ¢ 1A~
rom 0,25 10,1,
u I' | . y | ]
.,.ri . 1. 4 ff |
e ) . —
I Ol s N O O N —f ]
i T T —
= | 1 | | /
4 L4 l_ R i _‘,
I .
S I _J =E .._3_._.,. j’f_ ~
1ol | =] gl | |
| HISE] 6 |01 “- | |
| igje’ ' 1 |
| | - |
2170 71 [2 ] &= 2 =110 |1 [z ]| %+
o) Puc. 51 &




MomkHO 3aMeTHTL, HTO C YMEeHB-
IMeHMeM IIATa TOUKH BCE IyIe pac-
DOJATAIOTCH HA HeKoTOpoH Henpe-
peiBHON KpuBoit maaME (pue. 52).
Bee Toukm aroil auHHHE, abcliHCCh
KOTOPLIX PALMOHANLHEI, ABIAKTCH
TOUKAMH rpadpuKa pyHKIHN § = 27,

Ho kpoMe anx Ha rpajpxe uMmeer-
cA Tapme OeCKOHEYHOE? MHOMECTBO
s IHINHWUX » TOYEK, ADCITHCCH] KOTOPBIX
HPPAHOHATBHEL, YCI0BAMCA COHTATE,
uTO W OpH mofoM HppaAllHOHAILHOM .|
SJHAYEHNH X OPJIHHATA COOTBETCTBYHY- S I i I [ (N S SR SO
meil TouKkH Hameil Kpueoil pagaa 2, ——

Torma nonyuenuas xkpusasa Oyner
ARAATLCA rpadUKOM NoKasaTenLHO Puc. 52
(pyvERIUE ¥ = 2%, apryMeHT KoTOpOit TR X
MOMET NPUHHMATL JA00LIe JeilcTBH-
TenbHEBIe (DAIHOHAJBHBLIE I HPPALLHO-
HANBHLIE) BHAYEHMA,

Ananormudbiv ofpasosM yCAOBHM-
CcH CYHTATH, WMo npu Awdom noxo-
HeumeabHoM @, omauxnom om 1,
apzymenm nokazamenvHoll  @yHK-
Yuu i = a* MoMem npuHUEMIms Jk-
fnte delicmaumensHble IHAYeHUA.

Crenesy ¢ AeiiCTBHTEABHLIMA 10~ =
KAZATENAMHE o0DRanaloT TAKHMH e ol L
CBOHCTBAMM, KAK W CTEIIEHH C PALLHO- A
HAITBHBIMH INOKASATEIAMM.

Ha pucyare 53 B oaHOil cHcTeMe
KOOPOIMHAT WBaolparkeHbl rpadHKH % ) 2 T
HECKOABKHX NOKaA3aATENBHBIX (VHE-
nuil ¢ ocHOBAHMAMY, OOABmMAMB 1. Puc. 53
Paccmarpuean 2TH rpadHE®, MOMHO OTMETUTE HECKOABKO
cBoiteTs, obLIMx Ana Beex pyHKuHi suaa y =a* npua > 1.

CroiicTea cTenmenu ¢ AelicTEHTEILHBIMHE MOKAZATe IAME

a*a¥ =a**y a*b* = (ab)* ax _ [ a }‘
8y o ax-v L]
aV {a*¥ = ag*¥
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r N
Ceoiicrea dhyaxumn y = a*, a > 1
1. DyEKIHA onpeieledHa W HENpPepLIBHA HaA MHOMKECTBE
ECeX JeificTEMTeIbHEIX YHEeT.
2. Ofnacrs 3navenuil YHRINH — MHOMECTBO BCEX OO~
HMHUTANLHLIX YHCe.
3. DyEKIUA ARNASTCA BO3pACTAITeI.
4. Ilpu x = 0 snavenue pyaxaun passo 1, . e. rpadur
npoxonnT yepes roury (0; 1).
5. Ock abcouee — TOpHIOHTANLHAA ACHMNTOTA rpaduka
lL|.’p].zm~:1:|;m1 y=a*.

v

Mz atux ceolicTs caeayer, uro opu x > () spagennd QyHKIMK
Gonbme 1, a npu x < 0 3HaveHna QYHEIHHE 3aKMI0MeHEl MY
Oml.

Jna nocrpoenns rpaduka Gyaxkopn y = a* oprn 0 < a < 1 mos-
HO CHOBA COCTABHTL TﬂﬁJ’Ilrl'.U,}" BHE‘IEHEﬁ, HO Jay4dlne NOoCTYOHTL
uHage, Ilyers, HADpHMEep, HYHHO OOCTPONTL rpadmx yHEDLH

& L
y= ( %] £ annmmr:y( %] = 2%, rpadnk QyHEIUH i =(%

X

) nosry-
gaeTcHA M3 rpadmxa pyExnan y = 2%¢
ODOMOMIBI CHMMETDHH OTHOCHTENLHO
acH opausaat (puc, 54).

Paanuunsa B ceoilcTRax (PVHKITHI
y=a*npua=>1unpul<a<1orao-
CATCHA TOJLKO K CROHCTBY 3 — Xapak-
Tepy MOHOTOHHOCTH: OpH a > 1 noka-
sareqbHads (PYHELHA BO3pacTaeT, IpH
0 <a <1 ybuBaer.

CeoficTBO MOHOTOHHOCTH HACTO
NPpUMEHSAETEA NPH pellleHHH noKasa-
TeJdbHLIX VPAEHEHHII I HEDABSHCTE.

W

PeweHnwe BpeiéM BCOOMOPMATENLHYIO HepeMeHHYO I
t = 3%, roraa 9* = (3% = (3*)2 = % IlockoaeKy nepemeHHAasn
MOMeT DNPHHHMATE TONBEO NOMOMHTENBHBIE 3HAYSHHA, 3alavua
CBOJHTCA K HAXOMUIEHHIO DOJOMHTEILHON KOPDHA YVpPpaRHeHHSA



9, MyHEUMA | = a7

t2 — 8t — 9 = 0. Kopan aToro KBajipaTHOrO ypasHeHnda f; = —1,
ty =9, agaunr, HeKoMBlil KopeHs 9.

Bosppamasck Kk nepemeHHOH x, noayaum 37 = 9, 3*¥ = 32,
B cHIy MOHOTOHHOCTH CBOE sHadenue 32 PyHKINA ¥ = 3* npHEM-
MaeT eIHHCTECHHLIN pas npu x = 2,

OTteerT: 2.

Mpumep 2. Pemuts cHeTeMY VDaBHEeHNIT
Ox+1 = J3u+ 21‘
{4::2 —2x =y +13.

PeweHwue. Ilepennmen nepsoe YpaBHEHHE 3alaHHON CHEC-
TeMmel 95 * 1 = 3% * 2 gag paBeHCTBO cTeneHell ¢ OJHHAKOBLIMH
ocHoBaHMAME: 32¢ * 2 = 33 2 TlockoAbKY KaskJI0E CBOE SHAYeHHE
NOKABATENBHAR (PYHKIIMA NPHHUMAET 10 0QHOMY pasy, U3 paBeH-
CcTBA SHAYEHHI MOKasaTeNbHOH (QYHKOMH CHEAVeT PaBEHCTBO
aHavenwil eé aprymenta: 2x + 2 =3y + 2, 2x = 3y.

IMogcrasnas 3y BMecTo 2x BO BTOpPOE YPABHEHHE CHCTEMEL, O0-
AVHHM:

(By)?-3y=y+13, 9P —4y—-13=0, y, =-1, y, =13,

9
Haiinésm cooTBeTcTBYOOIHE SHAYMEHHA X U3 paBeHcTsa 2x = 3i:
4 il i 2B
1 9 2 8"
; 3 ; 13 13
OTeeT: Xy == -1; x5 V=5

Mpumep 3. Haiiru obnacTs onpegenenus (PYHKIHH
y=4/0,25*-1-9.0,5% + 2,

PeweHwe. 3uauenie BEpaseHN A, CTOAILETO M0J 3HAKOM
KOPHA 98THOH cTenen, 1003HO0 ObITE HEOTPHILATEILHEIM:

0,25*-1-9.0,5~+22>0.

Beegém BenoMoraTensHyio nepemedsayio £t = 0,5 u naligém
NOJAOMUTeNLHBE pelenns nepasenerea 0,25 142 -0t + 2 = 0

42-9t+220, [t<tumt>2, -
t>0. > =
t=>0, o 2 3
1
0<t<uant>2(puc. 55). Puc. 55
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Bepuémca k nepemensoii x. 0 < 0,5% < % wan 0,5° = 2, Ilo-

croasky 0 < 0,5* npu Beex sHAYEHHAX X, HMEEM:
0,6 < 0,52 nau 0,56 = 0,571,

IMoxasarensuas pyaknuA ¢ ocuosanuens 0,5 apnserca yobisa-
omieii, noaroMy BOALIIEMY €6 FHAYCHNIO COOTBETCTBYET MeHbIIEe
SHAYEHHE ApTYMeHTa, SHAUMT: ¥ > 2 x < —1.

OrteeT: D(y)=(—o0; -1]w[2; +x).

E Mpumeuasne, [Ipn nepexoge oT HEPABEHCTE CO CTENEHAMN
K HEDABEHCTBAM C UX NOKASATENHMH, B CHAY yObIBAHHA NOKAZATENBHOM
'El}FHKI'.Il]-IH ¢ OCHOBAHHEeM, MEHbLITHM 1, HAMEHHAH 3HAKH HEP&BEHL‘.TB.
Morarao, wro ecan Gul pyaknna Gria BozpacTaoieil, IHAK Hepape:-
CTBA CAeA0BANC Ll COXPAHNTE, HANpRMep: 3% < 3%, x < 2,

C norazarensHoil (WHKIHeN, onpeleléHHON HA MHOMECTBEE
HATVPAJNBHEIX YHCEI, Bel BCTPEMATTHCE B Kypce anrebpn 9 wnac-
ca B Treme s«[Iporpeccuns. HeficTeuTens o, (hopMyaa n-ro wieHa
reoMerpudeckoit nporpeccun b, = byg" ~ ! npn b, = g 3anaér no-
KA3ATeNbHYI (PYHKOWIO, ONPeJeléHHYID HA MHOMKECTBE HATY-
PaJbHBIX YHCE

b, = b(n) = g".

IMorkazarentuas ywHKIOHA Yy = a* obnagaeT BAXKHEIM CBOI-
CTBOM: IIPH VEEJIHMYEHHH apryMenTa Ha 1 oHA H3MEHAEST CBOE 3HA-
yenHe B @ paz: a**1=g-a*,

Takne 3aBMCHMOCTH JOBOJBHO NIIHPOKO pACHpOCTpPAHEHE
B OKpY:KAIOUIeM Hac Mupe. PaceMoTpuM Tpu npuMepa us Guoso-
rEy, (PHIHKH B SKOHOMHKH, NPHBOAHLINX K NoKazaTelbHOMN
dryERIIIH,

Buomorus. B nurarensnoii cpege akrepua kumeusoil nanoy-
kn genures kasasie 20 mun. [ogarao, aro obinee yneno Haxre-
pHi 33 KAXKABIH yac yBernuBaeTca B & pas. Ecnu B nauane npo-
necca Obiza ogHA GAKTEpHS, TO Yepes X 4 uncao N craHer pas-
HEIM 8*:

N(x) = 8%,

DOuzura. Bpems, 3a KOTOPOe pacnajaeTcH NOJOBHUHA MACCH
PAIHOAKTHBHOND BeleCTBA, HA3IBIBAKT ero IepHojioM noaypac-
nana. ¥ neanA-137, ARNAKIErocd OCHOBHEIM KOMIOHEHTOM pa-
IHMOAKTHBHOTO 3apaskenns MecTHooTH nocae Yepuobbliabexodt



9, MryHEWMA § = 2T

karacTpodsl, neproa noaypacnaga 30 ner. 3HAMAT, OT HAYAIL-

] X
HOM MACCHL My 11e3NA Yepes X JeT OCTAHeTCS My ~[ %)“:

X
m(x) = my -(%) 0
Ixonomuxa. Ecnu exemecaudo Ha GAHKOBCKHI BRIAK, pas-
HEIT Su P.s HAHHCTACTCH p'] 0y TO YEpe3 X MeCcHILEB BEJIAA s CTAHET

i P ' o i
PABHBIM 5 [1+ _lﬂl}) o o
y p
slx) = s, (1+_1{Iﬂ] '

Haiigém, HanpumMep, Ha CROMLKO OPOLEHTOB BoapacTér Gaw-
KOBCKHIl BKIAJA 3a rojl, €cIH exeMecA4YHo DAHK HAYHMCAAET HA
"Hero 2% .

1. Cuauana HaiigésM, KaKuM cTader Brkaaz vyepes 12 Mecaues:

3(12) =8,-(1+0,02)12=4,-1,0212=1,27s,.

2. BrsacHUM, HA CKONBKO BRIPOC BKIIA 38 IOJ;

8(12)— 55 =1,27s; — 85 =0,275,.

3. UEPE.EI.'EJDIM, CKOJBEDO IIPOIEHTOB OT HAYMAINLHOTO BEJIAILA CO-

CTABJIAET 3TOT NIPUPOCT:

20D =% . 100% = 22T . 100% = 27%.
8y 8y
YnpaxHeuus

N
138. C nomomsio rpaduka dyvasmpan ¥ = 2% (cm. puc. 52, &) naii-

nl?i?nﬁnuménn&e sHaYeHHe (PVHKIHH, 8CAN;

a) x=0,8; r) x=-0,4; }K]Dxtﬂﬁ;

6) x=1,T; 1) x=—0,6; 3)0 x = [3;

B) x=2,4; e) x=-1; u) x=—J2; 5

2) npubansaéHHOR BHAYEHHE APrYMEeHTA, ecJIN:

a) y = 0,6; B) Yy =2; a) y=6;

6) y=1,5; r) y= 3.5 e) ¥ = 4,5.
139. llpuuagnescar au rpaduiy Qyaromn y = 2% TouKn:

1) A(5; 32); 3) C(4,5; 164/2);

2) B{-3; 0,125); 4) D[-1,5,' % ]‘?

@
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uh

R e R | o

il

Puc. 56

140. Henoasaya rpadme dyvExopn y = 1,5 (puc. 56), maii-
AuTe OpHOMHKEHHLIE peIleHHA YPaBHeHHA H HepaBeH-

crea: G

1)1,5% = 3; 5)1,5*=0,83; 9]%5 1,5% < 4;
2)1,55<T; 6) 1,5 = 0,5; 10)02<1,65<T;
3)1,5%=5; 7)1,5=0,8; 11)8 < 1,5 < 4;
4)1,5% < 3; 8)1,6%>=2; 12)1 <£1,65< 6.

141. Kakas nokazatensHas (PYHKIINA ABIAETCH BO3PACTAIOMIEI,
A KAKAA — yOniBawmieii:

1) y = 3% Hy=(2)5 5) y = W21

2) y=K3)5 4) y=(2r 6) y = (2—+/3)*?
142. CpasHuTEe SHAMEHNA BhIpaXKeHAi:

1) 27y 2-6.3; 4) 0,391 0,30; 7) 0,2Y3 1 0,24%;

2) 41454905 5) 1,1 x1,117 8) 17V a17E;

3) 5%y 501 6) 25 u 2-2.5; 9) TVZ u 732,



9, DyHEUMA = ar

143. Pemnre ypapHeHHe, NPEACTABJAA €70 NPABYVID YACTEL B BRI
CTelneHH C TéeM e OCHOBAHHEM, WTO H CTENEHL B nesoil HJACTIIZ

1) 75=1; 4) 5*-2=125; T) 6410 = L
2) 27 = 16; 5 (l]’=39: 8)00,2:=_L
) )3 =¥e )© 715
. ! U D[l)r+2=£
3) 5% = 625; 6) 2 e’ 9)9(3 =

144. OupegenuTe a, ecad H3BecTHO, 4T0 rpadur pyHELUR K = a*
NpoxoauT depea Toury: 1) M(0,5; 3); 2) K(2; 5).

145. Pemure ypasHeHe: 2
1) 2% =3 - x; 3}(%] -x+1;

2)3*+x=11; 4) 5*=6—=x.

146 IM'padgme Gyaroan ¥ = a* npoxoanT Yepea Toary A(4; 25).
ITpoxoawT 11 aTOT rpaME YEepes TOUKY:
1) B(—6; 0,008); 2) C(6; 125)?

147 Ha pEcyaKe 53 maobpaxeHsl rpahurn (pyEHEOWI BHIa
y = a*, OnpegennTe @ 408 Kad L0 13 HHX,

148° ¥n POCTHTE BhIPAMEHHE:

Y
1i ﬂzﬁ—bzﬁ — 4 2]_{] ﬂaba +b
(ad? —bd5)2 a¥? + b5
149. Buiscuure, asaaercs an (PyHKIAA:
Dy=2%+27% 2yy=2*-_2+
ggTHOMH, HeYeTHOH, HIH OHA HE ABRAAeTCH HH 4YeTHOH, HH
HEeYETHOMH.

1509 Horamxpre, wro opu awoboM IHAYEHHH ¥ BEDHO HEDABEH-
¢rBO 2T+ 2-v > 2,

151. Pemure ypasHeHue:

2) 8+ = 128./2; 6) 10= -V +5x+1 = 1000;

3) (2,5)% 3= 15%: 7) 5% - 8% -5 = 125;
cd2r+3_ 0,25, 32-21’_[£)1_2=

4)0,125-4 2 31[2] 2 0
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152, Pempre ypasHeHHe:
1) 75+2 — 14- 75 = §;
2)3x+1-5.3%-1=36;
3)5x+2_4.5%+1 4+ 4.57-1= 20,
4) 54257251+ 9+25-2=80;

01]"3_ .(1."2 .(;]2,
5) (3 (L) (2 =6
6)©00,2r-3_3.0,2r-2_6+0,2r 1= 500;
7}.9x-gx+u,b.=2x+3.a_32:- l;

1 1
B}.4f—3x_§=3:+§—22"1,

153. PewmuTe vpapHeHHE: £-2
1)4¥—-9:2*+8=10; 4)02«_13.2 -12=10;
2)(1)x—s(l]’—9=u; 5)0 55— 8+5%=2;

! 3
x
3)3.2:-7.22_20=0; 6)O05x+1 4 51-x = 26,
154. Pemure cHecTeMy YpaBHeHHH:
T | 35 — 2% =17
a7 -2y = : :
1 YT g 3)®] «
3x —by=4; 32 4+ 80 =1T7;
? 1
25500 =, (B = - (B
2 J5 - gy 4 —( D '
:' ' : {u 02 =12,
3x — 2y = 6;
155. Pemyre rpadiueck HepaneHeTRO:
1) 22> 4 — 2x; 3](%)I{J;:
2) Jx >3 4)2:<2-x2 3
156. Pemure HepaseHcTBO!
1172 16, 0_8*-81 _,.
1}(2) =15 & 5+4x-x2;3ﬂ'
2)f3r <27; 7)®2: < 5—%;
3)0(3—3y > 1; 8)®3:> 3,
)0 15 -3y < 9)* 3« + 5% > 8%;
502 =05 10)% 3% + 4 < 5%,
3+x



10. NonaTre norapudma

157" Haiianre obaacTs onpeneseHns GyHKIHN:

1) Jor —28. 3% +27; 2) 1 X

0,5 -—3__3
0.5°

158. [IponenT MHEGAATNHE NOKAZLIBAET, HA CKOJBKO OPOLEHTOB
(B cpegnem) BRIPOCIIH LEHBL.
1)© Breipaadre npoueHT MHQAALMH 33 X MecsUes, eciau
eXHEMECAYMHAR HH(IANHA cocTapnana 3% .
2)8 BrrupcauTe ¢ NOMOILE KATLKYIATOPA roAoBoOi mpo-
menT HaduamLI,

159 ® Haiigure Bee anavenus a, MNpH KOTOPEIX YPABHEHUE
4*—g-2*+a-1=0:

1) nmeeT AEA KOPHSA; 2) He uMeeT KOpHeIl;
3) umeer eguECTBeHHLIT KOpeHsb. ||

n KoHTpOnbHbIE BONPOCHI U 3aQaHUA

1. Jhioboe T MONOMATENLHOE HHCT0 MOMKHEO npeacTaBUTE B BRJE CTE-
NeHH ¢ OCHOBAHHEM 2 H PAIMOHANBHBIM nokasaTemseM?
2. M\EH{J’I};’ KaEuMH NocheloBaTeTLHBIMH HATYPATEHBIMH YTHCJIAMI

SAKTIOUWEHO YHEA0 2&"5 T {0

3. Cpasaure sHaueHnsd BRIpasKeHnil 3 u3 7 |
4. Pemwwre gepagercreo 0,255 - 4-0,57 <0,

i ) 10. MousiTne norapudpma

ITpn penieHny NOKAZATENBHLIX YPABHeHNH B NpesLIYIEM TYHE-
Te yiaBajlochk NpeicTaBHThL ofe YacTH ypaBHeHHA B BHJAe cTe-

neHei ¢ OOHHAKOBBIME OCHOBAHHAMHA 1 PADHOHANBHBIMHA IIOEKA-
2

aarensamu. Tax, HaupuMep, NPH pelleHHH YpaBHeHna 2% = [%]E

af-1

cTeneHbl 2 % 1 u3 PaBEHCTEA CTelleHEeH © OOHHA~

& Bs

3)
SAMEeHHEM ( 8

i
KOBRIMH OCHOBaHHMAMH 2* =2 % nenaeM BRIBOJ O PABEHCTEE MOKA-

@
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I1=:

aaTeneii: x = —%. Opuako, urobet pe- —

INTHL, Kasatocs Obl, Gonee mpoeroe | | | ||
ypaBHeHHe 2% = 3, HMewOIUXCH ¥ Bac |
AHAHUH OKA3LIBAETCHA HEJOCTATOYHOD. =i

Ileno B oM, uTO UKea0 3 HeNL3d Npea- | y -} |
CTABHMTE B BHJE CTENeHH ¢ OCHOBAHM- 1 ]
eM 2 ¥ pAHOHANLHEIM NOKASATEIeM. = '1//%
¥ HeitcreuTensHo, ecaun 66l paBeH- = W Tk
i L | ﬂl 1 ID‘E;&' s

crBo 2" = 3, roe m ¥ 1 — HATYDAJb- e e e
HElE 4YHcHa, OBLIO BEPHBIM, TO IIpPH Puc. 57
BO3BEJEeHHH ero B CTelleHb N NOJIYHH-

aock bl BepHoe pasedncreo 2™ = 3%, Ho nocieqHese paseHcTBO He-
BEPHO, TAK KAK JIEBAA ET'0 YACTh ABAAETCA YETHBIM YHCIOM,

4 npagada — HEYETHLIM. BHEW.ET, HE MOMET OblTh BEPDHBIM M pa-
i)

BeHCTBO 2" = 3. A

C apyroit croposast, rpadme HeopepsiBHol dyHroun y = 2°
nepecexaeTcAa ¢ npamoii y = 3 (pre. 57), 1, 3HAYAT, YPARHEHHE
2* = 3 uMeeT KOpeHb.

Tarxnum obpazoM, nepes HAMHE CTOAT ABa Bonpoca: « Kax aanm-
CATHL 3TOT KOpeHb?» ¥ «Kak ero spmucmurs?s, Ko BTopomy BO-
npocy BepHEMCSH B CAeVIOUeM NYVHKTe, A OTBET HA Nepeslii BO-
npoc chopMyIHpYeM B BHE ONpege edHns.

IMoxazaTens CTelleHH, B KOTOPYVID HYMHO BOIBECTH YHNCIIO
a{a=0,a+1), yrobsl NOAVIHTE YHCca0 b, HAaLIBASTCA
aorapudgmonm b no oenosanuio a 1 obosnavaerca log, b,

Teneps MORHO SANNCATE KOPEHb YpasHeHnA 2% = 3
x =log, 3.
Pasedcrsa a® = b u x = log, b, B KOTOPLIX YHC/0 @ NOAOHHTEN b
HO 1 He PAEHO eIHHHUINE, YHCI0 b IoAoMHUTeNLHO, 8 YHCI0 X MO-
HeT OBITE JT.EDﬁLIM, BEIPDAMAKT OJHO 1 TO e COOTHOMeHNe MeX Iy

apcaami a, b 1 x. [logcrasns B nepBoe PABEHCTBO BhiparkeHne X
H3 BTOPROIO, MNOJYYHM OCHOBHOE ﬂDl"&le’.l]MH‘-lEﬂKﬂE TOX¥IEeCTRO.

OcnopHoe JorapupMudecKoe TOMRIECTEO
alvetb =§
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Boipaanm x 13 pasedcTea y = log, x, noayaam x = a¥, [Tocaea-
Hee PABEHCTEO 3886T (pYHKONIO ¥ = a¥, rpaduk KoTopoi cHMMe-
TpH4YeH rpaiKy NOKASATENLHONE PVHKIUN § = a* OTHOCHTEILHO
npaMoii ¥ = x (puc. 58, a, 4).

IMoxazarensnas (yvHELHA ¥ = a¥ ABIASTCA MOHOTOHHOI,
H, 3HAYHT, pa3Hble dHaAYEHNA ) COOTBETCTEVIOT PA3HBIM 3HAYE-
HHAM X, HO 3TO IMOBOPHT O TOM, 4TO ¥ = log, X, B CBOIO DYepe/b,
ABRNIAeTcH (pyHKIHe X,

llorazarensnas QyHEOHUA § = a* B AozapudMuseckan ymk-
yus y = log, x asasores p3anmuo obparisimMi. CpasnuBas X
rpaUKy, MOMHO OTMETHTE HEKOTOPLIE OCHOBHEIE CBOMHCTEA JIO-

rapuhMEveckoil hyarInn.

' N
Croiicrea pypxumm y =log, x,a>0,a=1
1. dyaruua y = log, ¥ HenpepeIBHA M OIpefie]eHa Ha
MHOKEeCTBe DOJNOHHTENLHBIX YHCE].
2. Obaacrs aHavennit pyaxunn y = log, ¥ — MHOMECTBO
,D',Eﬁl’.‘.TBHT‘EJILH.HK yHCen.
3.Ipu 0 < a < 1 pysxuua y = log, x apnsaerca yGuiBaio-
meit; npu a > 1 gpyaruua y = log, x sasaserca sospacraloneii.
4. 'padmx pyuraun g = ]nga X OpOXoJUT 4Yeped TouRy
(1; 0).
5. Ock OpAMHAT — BEPTHKAILHAH AcHMOTOTA rpadmka
ktllyﬂ.ﬁrmn y=log, x.

o

PaccmoTpuM HECHONLKO IPHMEPORE, B KOTOPEIX HCNONEIVIOTCH
CBOHCTEA NorapuMudeckol (PYHKIIHHA.

p O=a<=l
y=a*
1
+ /o1 E
#
9 x=qa¥
y=log,x
a) (]
Puc. 58
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Pewenwe 1. Mo onpegenenuo norapupma umeem:
B

28-x=25_17,
Hanee: 2% — o5 7 = 0. Moexkonsxy 2* = 0, noavaaem:

(29)2 - 7+2* -8 =0.

Byaem paccMATPHEATL IONYYEHHOE VPAEHEHHE KAK KBAIDAT-
HOE OTHOCHTEIEHO 27 ¥ HalAEM ero Nol0HUTeILHEI KOpeHb, No-
cronsKy 2¥ = 0, To 2* = 8. Jlanee umeem: 2¥ =23, x = 3.

PeweHwue 2, Jlepana yacTh VPABHEHHA 3a8J46T BOZPACTAID-
myo pyHROuo § = log, (2° — 7). JleficTENTENBHO, IPH YBeIHYE-
HHH 3HAYEHHA X COOTBETCTBEHHO VBEJIHYMBAITCHA 3Hadenna 27,
25— Tnlog, (2*— 7). llpasas »e 4acTs YpaBHeHNA 3aaaér yOnIBa-
wimyw hyHrnaio § = 3 — x. 3HAYAT, JTAHHOS YPARBEHeHHe 1ubo He
HMeeT KopHeil, aufo uMeer eiMHCTBeHHLIN Kopens., Herpyvmmo
noaofpars KOpeHs TAHHOTO VPABHEHHA — MHCA0 3.

OrteerT: 3.

Peweunwe, Haiigém MHOMeCTRO 3HAUSHWI TepeMeHHOI X,
IpPH KOTOPBIX BCE BXOAALHE B JAHHOE HEPABEHCTED BEIPAMKEHHA
HMET cMBICH — ofaacmb Ei'unycmuxh:x JHAYCHUD NepeMerHo
HepareHeTEa (0DbMHo nenonkayerca cokpamenwe 0Jl13). Ogno-
BPEMEHHO OOJIMHLI BEINONHATLCH CASIVIOINIHe VCI0BHA: OCHOBA-
HHE JorapuiMa U BeIPAKeHHE, CTOALILe: [0/ 3HAKOM Jorapudgma,
NOJNOMHUTENLHEL, & OCHOBAHHME JOrapu(pMa, KpoMe TOro, OTJIHYA-
ercda or 1. Cneposarensuo, 013 cocToUT B3 pelIeHHH CHCTEMEL

b—x=10, J.‘tﬂ'ﬁ.
x+2=>0, sx>-2 003:(-2:-1)u(-1;5).
x+2=21; x=-1.

Hna mobGoro agauenna x na O3 npaeyio wacTs JaHHOTO Hepa-
BEHCTBA MOMKHO NpeJCTABHTL B BHIAe Jorapudma ¢ ocHOBAHHEM
x+2:

log,,.(5—x)=log, ,(x+2).

Ocuosanne x + 2 norapudmMos MoskeT ObITh Kak Goablne, Tak
u meusine 1. B nepeom enyuae GosbluemMy Jgorapugmy cooTser-
cTRVeT DoNklIee 3HAYEHHe CTOAINErO [OJ ero 3HAKOM BLIpae-

0



10. NMonaTtre norapudsa

HHA, 4 BO BTOpOM — MeHbluee, Cnegosarensuo, 4robsl nepeittn
OT HEPABEHCTEA JIOTAPMPMOR K HEPABEHCTEY BRIPAMEHHIH, cToA-
INHX N0o4 HX 3HAKAMH, HYHO pACCMOTDETE ABA CIIVYaA:

1) ocuosanme gorapudma Goseme 1 (sHaKk HepaseHCTBa He
uaMenseTc);

2) ocuosanue noraprdma Menbiie 1 (3ak HepaBeHCTBA MEHA-
8TCH HA NPOTHEONONOA HBIH).

i, {”‘1‘ “1<x<1,5.

Cayvat 1. {E—x}x+2; 2x < 3

Haiinepuwe spavennsa x exogaT B O3 u, cooTEeTcTEEHHD,
B MHOMECTBO PelieHnii HepapeHCTEA.

T x+2<1, x < -1,
¥ “1-x<x+2 |2x>3;

CrtereT:—1<x<1,5

HET pemeHnnii.

YnpaxHeHus
L

160. [Toabayacs onpegenennemM Jorapadnma, HakgnTe;

1) a) log, 4; r) logg :;_'?: #)0 log, 2
6) log, 81; ) log, - 8; E}DIUEJE %i
B) log, ; 0,125; e) log, 81; H}Dlugﬁz,
2) a) log; 25; r) log, 55 16; #) O log,- ﬁ;
| 1. ' S
6) lﬂg% St n) log, L :;]Cllogﬁ 0,125;
8) log, 64; e) log, 0,04; H}Dlug\ﬁal.
161. BanmnnTe B BHAe JorapupMa ¢ OCHOBAHHEM:
: 2) 1, 2, : 1
1) 2; 2) 5+ 3}3. 4) 45 5}ﬁ
HUHCTa:
a) 1; B) 3; ay-1; #*) ~3; u) %;
6) 2; r)0; e)—-2; a) 0,5; k) —0,5.
162. Pemnnre ypasHeHRE!
1)log, 32 =5; 3)log, /5 =3;
2) log, 27 =-3; 4)log 349 =-2.
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163" Pemure VpasHeHHE!

164.

165.

166.

1) log, x = 0; 4) logg ¢ (x — 5) = -2;
2)log, x=-1; 5]logﬁ[x2—3x—7]=2:
)
3)log, (x +3)=2; ﬁ]lugﬁ[x2+5x+ 2)=-6.
i3
PemuTe ypasHeHHe, HOAL3VACE ONpeleieHHeM Joraprdisa:
1) 2* = 5; 3)5c+1=2;
2)0,5%=T: 41,(%]’r -l
PemuTe HepaABEHCTBO!
1) log, x > 0; 3](%]1-}3;
2)logyx<1; 4} 3* < 186.
B ogmoit cumereMe KoopAHHAT nocTpoitre rpadmen GyHi-

i
1)y =log, xuy=log, x.
Henonsaya rpadmen, cpasanTe YHeaa:
a) log, 5 u log, 5;
6) log, 0,9 u log, 0,9;
B) log, (5 —17)ulog, (5—/17);
Dy=log,xny=log, x.
] 3
Henonsaya rpaduiky, cpagHiTe SHea:
a)log, 4 ulog, 4;
z 3
6)log, 0,8 ulog, 0,8;

2 a
8) log, (V17 —4) ulog, (17 —4). I
z a

15?.Ol} B onnoiil cucTeMe KOOPAWHAT H30DPAZNUTE CXEMATHYECKH

rpadmen GyHEOHE K = a* uy = b*:

ajnpua>b=>1; 6)npul<b<a<1,

2) B aroit e cucreme nocrpoiite rpadiuke obpaTHRIX MM
thyvaxouit y = log, x 1 y = log, x.

3) Menonsaya rpafiiky, pelnnTe HEPABEHCTEO

log, x < log, x.
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168.

169.

Haitgure obaacTs onpeieieHHA BRI PDAKeHHA'

1) log, (x + 3); 5) log, (722 + 10x + 3);
2) log, (2 — x); 6) log; (7 + 10x — 17x?);
3) log, (x + 1)(x — 2); T)log, 5. (2x+ 3);

4) log, (2x + 3); 8)log; ,,.(7-3x).
Peunrre ypasHeHHe:

1) 25¢ — 8+ 5%+ 15 = 0;
2) 2% +10+2— 7= 0;
3)® 4% _ G514 5.0% = 0;
21" _~.(3)" i
4}(5] 7 (2) +6=0;

5)2+(0,1)*+10°+1 - 21 =0;
6) 497 — 4+ 35% + 25 = 0;
7)2541—3+25+ 5251 =15;

(R R

170® Pemnre ypasnenne:

1)log,(3*-8)=2 - x; 2)log, (4 *+3)=x+1.

171 ®Haiiaure Bee 3HaueHHs @, UPH KOTOPHIX YpABHEHHE

172.

173.

log, (4 — a) — x = 0 umeer: -
1) enpHCTEEHHEI KOPEHE; 2) 1Ba vopHA. i

Pemmure HepaABEHCTBO:

1) log, (x + 2) = 2; 4}108#@3[1—1}}5:

2) logy . (x—2) <-2; 5)0 logm[x2—3:+4}{1.ﬁ;
Ejlugﬁ{x+2}{4: 6)o logﬁ{xz—ﬁx—ﬁjbﬁ.

Boinosaus sckuabl rpadurkos dyvarmui v = fx) oy = gx),
pemnTe:

1) ypasuenune f(x) = g(x); 2) mepasencrso f(x) < g(x), rue:
a) f(x) = log, x, g{x) =5 - x%;

6) f(x) =log, x, g(x)=+/x -2 -2.
3

=
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174. PemiyTe HepaBeHCTRG, HCIOAL3YA METO] HHTEPBAJIOR:

log, x - 2 ~ Tx? —10x +3
T - Ot — UL T 4 .
L 2 - logg x o 5 logyqx—2 <0
loggs x + 2 x® ~9x - 10
S S = .
2 2-logyx <0; %) log, o(x2 - 9) =0;
logy x—2 log (9 — x2)
(oo { it R . @ _ti_ "7
3) B.r'-’—lﬂx+'f}ﬂ' 5 x’-‘—3x—‘i{ﬁ'
175 Pemmre HEpPABEHCTEO!
1)log, (7-x)=0; 2)log, . (x—3)=0.
n KoHTpoOnbHbIE BONPOCHI U 3a8aHUA
1. BanunommTe cooTHoINeHHe a° = b MEMIY WHCIAMH 4, b 0 ¢ ¢ no-

MOILBEY JIOI‘B.DI.{IIJM& C OCHOBAHHEM (.
2. HD‘-IEHY yaco 1 Heabasn PACCMATPHEATE B KAYMECTREe OCHOBAHHA
morapuipma’?
3. B uim oranuHe cBOHOTE N0TapHpMEHecKAX (PYHKIHE ¢ 0CHOBAHK-
sAMH, boabmumy 1 0 MerbmME 17
4. Pemwre:
1) ypasrenne log ; (x2 - 5x + 6) = -1;
2

log, x -2

2) HEpaBEHCTEO = 0.

ox -1

5. HKakue gpa cnyuas HALO PACCMOTDETE IIPH PEUIeHHN HEPABSHCTEA
log (T — ) = 0? Pewnntre 310 HepaBeHCTEO,

l:) 11. Ceomncrea norapucdpmos

B npeasigyiies NYHETe Bbl HAVIHAHCE DePEX0AMTE OT OOKA3A-
TeJbHOI (HOpPMEL 3ANTHCH COOTHOIEHHA a* = b MeKAY MHCcIaMi a,
b u x k norapudmudeckoii x = log, b u obparso. Ceaak 3THX ABYX
hopM 3aNHCH COOTHONIEHHA MeMAY HHCIAMH a, b 1 X N03BONAeT
NONYYHUTE CBOMCTEA NOrapH(iMOB H3 M3BECTHLIX CEOHCTE CTeNeHeil.
PaceMmoTpusM, HanpuMmep, NpoMaBejieHHe cTeneHeidl ¢ ogHHA-
KOBEIM ocHoeanuem: a*a¥. Ilvers a* = b u a¥ = c. Ilepeii-
ném Kk aorapudmudeckoil dopme: x = log, b u y = log, ¢, Torga
he = alo8.b. glog.c = gloe, b+ log, ¢ O nokazatensnoit ropMel pasen-
crBa be = @'°8.? * 1°6.¢ pepeifiném k norapupmuueckoii hopme:

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




11. CeoncTea norapuimon

damMeTHM, 4TO B JeBoil wacTH dopMyasl uucaa g 1 b moryr
DLITE OTPHOATENLHEIMA, O3TOMY (POpMVIA AOJMHA BEIMIALETh
TAK:

log, (be) = log, |b| + log, |¢

£l

AHATOrMYHO MOMHO NOJAYYHTEL eLEé NBA CBOICTBA IJA JIOTA-
puMOB cTEDeHR H YACTHOTO,

Croitcrsa sorapudmon
Jorapudm npoussenenus  log, (be) = log, |b| + log, |c|,

noraputm yacraoro log, %= log, |b| —log, |¢],

noraputm crenenn  log, b? = p log, |b|.

Mocneanee ceoficTRO NO3BOJIART BHIBECTH BAMHYIO QopMyy, ¢
NOMOILK KOTOPO MOMHO BRIPAIHTE Aorapud™M ¢ 0JHHM 0CHOBA-
HHUEeM Mepes JorapH{M ¢ IpyruM oCcHOBAHHEM.

IIyers log, b = x. Ilepeiiném k noxasarensnoit opme a* = b,
ITpoaozapugpmupyem amo paseHcmao no 0CHOBAHLWN ¢, T. &, Hall-
OBM JOrapH(pMEL ¢ OCHOBAHHEM ¢ 0DeHX uacTell 3TOro pABEHCTEA!
log, a* = log, b. Ilpumensas k nesoil wacTi croilcTBo Norapudma

log, b
creneHy, nonydumM x log, a = log_ b unu x = e OTKYIA
_ log.b
log, b e

Mopmvyna nepexoaa oT oIHOTO
OCHOBAHHA JorapudivMa K Jpyromy
log_b
log

log, b=

[

Monesno sanoMHENTE YacTHLR cayualt QopMmynsl nepexoaa,
EOorga oaHO 113 ﬂCHﬂBﬂHHﬁ ABNAETCHA CTeNeHBID ADYVTOro:

log,, b= %lu:.g,l b.

PaceMoTpUM HECKOJAbKO MPHMMEPOB YpaBHeHuil 1 HepaBeHCTS,
B pPellleHHH KOTOPBIX MPHMEeHAITCH cBOCTEA Jorapu(MoR.
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NMpumep 1. PemnTs ypasHenue
log, x = 3 — 4 log, /3 + 3 log, 3.

Pewenwe. Henoneaysa ceoiicTea JorapudMa npousseje-
HHUA, YACTHOTO U CTENCeHH « CHPABA HANEBO#, IPEACTABHM HNPABYIO
HACTH PABEHCTEA B BIJle norapudiMa ¢ oCHOBAHHEeM 2:

3—4log, ﬁ+ 3log, 3 =1log, 2% —log, {JE]‘* + log; 3% =

= 23 - 39 = ﬂ = . =
lﬂgz [ﬁ)-{ I.Dga 7 lﬂgg [E 3] lﬂgg 24.

3
ITpumnn k pasencrey log, x = log, 24. [Tomenyupys aro pa-
BEHCTBEO, T. 8. HAXO/AA YHCI0 10 H3BeCTHOMY ero norapudimy, no-
ayunm x = 24,
OreeT: 24,

Mpumep 2. Pemuts vpardeHye

log, +§ +log, (x2— 4) = 4.

PeweHwue Bripaskenus, cTOAINHEe 0[] 3HAKAME JOrapud-
MOB, OOJ0MHTENbHB OpA X < —2 # opu x > 2. O THM YCIOBHEM
onpegenaerca O3 paugoro yvpasHeuus, Jlna seex sHaweHwii x
uz 013 MoxHO OPUMEHNUTE K JT€BOI YACTH VPABHEHHSA CBOHCTBO
JorapudiMa NpoHdIBe eHn:

~-9 T X—8 pun- ).:
]ag‘ax+2+]nga{x 4) log3(1+2[x 1)

x
{x—20x-2)(x+2)
= logy x+2
Ilo onpepenenno norapugma ot paseHeTea log, (x — 2)2 = 4
NpUXogmM K pasercTsy (x — 2)2 = 34,
Hanee ameem x — 2 = £9, x; = 11, x, = —7. Oba nalineranx
gucaa sxogar 8 003, a aga4vuT, ABASIOTCA KOPHAMH HCXOTHODO

= log, (x — 2)2.

VpABHEHMA,
OrseT: —T;11.
3 Mpumesanne 1. B nesoil uacte ypasaenns log, (x — 2)2 = 4

MOMHO ORJI0 BOCHONBIOBATECA CROHCTBOM Jorapn(Ma cTeleHm:
log, (x — 2)2 = 2 logy | x — 2| (Mogy b HeoOXOAHMO NOCTABHTS, YToObL He
OOTEPATE KOPHHE, IPH KOTOPLIX BRIPAMKEHHE ¥ — 2 NPpUHUMAET OTpHIA-
TensHEe spatenna). Boobuge, nolealo AMeTE B BHAY, 9TO

log, b%" = 2n log,_ |b|, rne n — nenoe uncao.
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E NMpumewanne 2. CeolficTramn JorapudMos B npeobpajosaHn-
AX BRIpAMKEHHNA ¢ NepeMeHHLIMH CASAYET NOAb30BATECH OCTOPOMHO, 110~
CKDﬂhi{y OHH MOYVT HIMEHHTH ofnacTs A0NYVCTHUMEIX AHAYSHMR ]]Ei]l!"
menHbx. Takx, HanpuMep, NPHMEHHE B JeB0il 9ACTH PACCMOTREHHOTO
VpaBHeHHA cBoMCTEa NorapadMOos HACTHOTO H NIPOH3EEIeHHA, Bhl NOIV-
yuiK Gbl YpasHeHue

logy {x — 2) - logy {x + 2) + logg (x — 2) + log, (x + 2) =4,
2logy (x - 2)=4,
003 woroporo x > 2 asagerca mume vacteo 003 mexognoro ypasne-
ana. Jlanee:
logy{x-2)=2,x-2=9,x=11.

[Tpn TakoM pelleHAR KOpeHb —7 OKA3ANCH «ChejlEHs YMEeHbIIeHHEM
MM, KAK MOBOPAT MaTeMaTuru, cyxwenuen 013, Mouaruo, uyro notepw
HOpHel Henban ofHADYHHUTE HPOBEPROA OCTABIINXCA KopHeil, nosroMy
HMENATeNLEHO uifezamb cyMenul ofaacmuy donycmuMbsix IHaveNu .

Mpumep 3. Pemnrs ypaguenue
2log 5-3log; x=1.
PeweHune. Ipusesém norapudmer desoil gacti ypasHe-
HHA K 0JHOMY OCHOBAHMK),
log; 5 1 2

log, 5= o = Toky2" Tog, 2 —3log;x=1.

IMpu x # 1 yMHOMeHNe YPABHEeHNA Ha log, X He HApYINAeT pagk-
HOCHJIBHOCTE DpeodpasoBanis

3logix+log, x-2=0.

Pemasn NOIYyuMeHHOEe YVPABHEHNME KAK KBAADATHOE OTHOCHTENL-
Ho log. x, nonyyaem:

log; x,=-1, x;,=
OteeT %;3425.

B npeasiaviies nyvEKTe OLL1 DOCTABIEH BOOPOC O TOM, KAK BEI-
MHCHAATE 3HAYeHUA JNoraprdmos. [Ipome Beero apadMeHHe JOTA-
pripMAa MOMHO HAHTH ¢ MIOMOILID MHIKEHEPHOTD KATLBKYIATODA.
Kar NpaBHI0, KATBKYJIATODRE! MO3BOJAKT HeNOCPeICTEEHHO Ha-
XOAUTE 3HAYeHUA NorapudMor Ha BEIGOp N0 OZHOMY U3 OCHOBA-
aui 10 uan e = 2,7 (6onee BAM3KOE 3HAKOMCTBO ¢ YHCIOM € OMH-
AdeT BAC B CAedVIOLIeM KJI&CCE}.

Hecamuynste aozapugmst (norapuiMel ¢ ocuosanmem 10)
IHUPOKO NPHMEHANNCE B BRIMHCIHTENBHOH NpaxkTUke B A0-

D

o=

2
i logyxy =5, x,= 3 25.
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KOMILIOTEPHEIN Nepuo, & JorapidMel ¢ OCHOBAHHEM ¢, TAK HAa-
SBEIBAEMLIE HAMYPAALHLIE J02APUMbL, HCNONEIVIOTCH B PARITHY-
HEIX Hayu#bix pacuérax. [Inpoxoe pacnpocTpanenue jgorapudy-
MoB ¢ ocHoBaHuaMu 10 u ¢ pano um Npapo Ha CchoellMaitbHbLIE
oboaHaAYeHIA!

log,ga=Ilga, log.a=Ina.

Ha nH3eHEepHOM KANBKVIIATODE OA BhIMHCICHHA 3HAHEHHA
ABCHATHUHOrO Jorapudma umeercsa kiaasuina sloge, ana mary-
pajisHOro JorapindgMa — KIaBHINA «lne. A 11a BRIMHCIEHWA A0-
rapuMoB ¢ APYTHMHE OCHOBAHHAME ecTh ropmyna nepexoaa.

vers, HanpuMep, HYEHO HalTH sHavenne lg 23,5. Habupaem
apciao 23,5 u Hamumaem kKiaasumy slogs. Muemneii kaasrynsa-
Topa nokamer udeno 1,3710678622T7173626920048050472471
{puc. 59), RoToOpOe 3ATEM OKPYIIASTCH € HYHHON TOUHOCTLIO,

Jlorapumbl, KAK CPENCTBEO IANA VIPOMIEHHMA BhIMUCIEHMNA,
OeL1e naobperensl B8 Havante XVII B, THranwueckuil Tpya mBeii-
napua . Bopra, mornasgua I1. Henepa, aprnuuanwna . Bpur-
ca M roananana A, Brakka, cOCTABHBUINY MHOTOZHAYHLIE JIOTA-
pudmpyeckie tabarns, Gonee 300 AeT nomMoran MOIAM BLIION-
HATE PASTHYHLIE BRIYACIeHUA, « DmEpuimue 1ozapufmos, — KaK
CHAZAJT HAMEHHUTHIN (hpaHIYICKHH MATEMATHE, (DUEHK H acTpo-
som [Meep Jlannac, — yOIURLIO YEAGELHECK YK HUIHD, CCAU OUE-
HUEAME € HE YUCAOM RPONUMBIX A€M, 8 KOAUecmaeom cdeaan-
MO padombis.,

= I BNBEYIATOR

I1 INDETEEXIT TAE269200£B805047T24T1

IFH.: & e :“ua B __]!__r.-;nu_ "‘_'Fl:-d ‘"MJ
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sa| Fe| (] 01| wme| :} g | ;[smlml
2
s

Ave|  dms E:-wi o | un_]_ [ 6| + | o ot
ﬁmi -im] xy' h'l hllil_ 1 [ :1:_]. - Iuhj Hll
ml Hn[ﬂl m[ 0 S I S

Puc. 59




11. CeoRcTea norapudmon

¥ Teupu Bpurc cocrasmn l4-sHaunsie porapmMudeckHe
TﬂﬁﬂﬂﬂhL C NPHHIOANOM HX HCIONBIOBAHHA MOIHAKOMHMCH HA
OpHMEpPEe IBY3HAYHON TAGMHIIE! TeCATHMHLIX TOTaApH(pBMOB.

00 (0102 |03 |04 )| 05|06 |07 )| 08|08

1|0,00) 0,04 |0,08)0,11)|0,15| 0,18 | 0,20 | 0,23 | 0,26 | 0,28

20,30 (0,32 | 0,34 | 0,36 | 0,38 | 0,40 | 0,41 | 0,43 | 0,45 | 0,46

3| 0,48 | 0,49 | 0,51 | 0,52 | 0,53 | 0,54 | 0,56 | 0,57 | 0,58 | 0,59

4| 0,60 | 0,61 | 0,62 | 0,63 | 0,64 | 0,65 | 0,66 | 0,67 | 0,68 | 0,69

5|0,70|0,71 (0,72 |0,72|0,73|0,74| 0,75 | 0,76 | 0,76 | 0,77

6)0,78 | 0,79 (0,79 | 0,80 | 0,81 | 0,81 |0,82 0,83 | 0,83 | 0,84

7|0,85 (0,85 |0,86 |0,86 | 087|088 0,880,829 |0,89)|0,90

8)0,9 (091 (0,91 0,92)|0,92)|0,93|0,93| 0,94 | 0,94 | 0,95

9)095 0,96 |096|097)|097 0,98 | 0,08 | 0,99 | 0,99 | 1,00

B aroit Tabanue ¢ JByMA BXoJaMH VKalaHe! 3Ha4YeHHs jecH-
THYHLIX Jorapudmoe aucen ot 1 go 9,9, [lyeTs, sanpuMep, By~
o #aitti lg 6,4. 3uauedue sroro gorapudMa HAXOAHM HA Tepe-
ceueHUM cTporH 6 1 croadua 0,4: lg 6,4 = 0,81.

BriuncnumM KoOpeHs YpaBHeHuA 2* = 3, ¢ KOTOpOro B NpeaLITy-
1eM IYHKTEe HAYaJicHa pasrosop o Jorapudgmax:

lg3 0,48
g2 0,30
He commkom Goablnas TOYHOCTE, HO Beab W Tabauuma asy-
JHAYMHAA.
B rafnaue mer snavenu#d gorapudmos umcen, Gonsomx 9,9

i Medbinx 1, Oaaro rabaniy MOMHO HCIOABIOBATE W A HHX,
Tawk, nanpumep,

lg 438 = 1g (4,38 - 100) = 1g 4,38 + g 100 =
=1g4,4+2=0,64+2=2,64=2,6.

lg0,078=1g(7,8-10%)=1g7,8+1g102=0,80-2=
=-1,11=-1,1.

x=log,3= =1,6.



Fnaea 3. NOKASATENBHAR W NOTAPHOMMHECKAR DYHKLIMA

E MpuMewanne IaMeTnM, 9To B 000HX cAYUAAX THCIO, CTOAR-
miee [oj 3HAKoM Jorapudma, ObL10 NPeIcTARIEHD B CTAHIAPTHOM BHJIE!
a-10" roel < a < 10 u n — nenoe. B srom cayuae cam gorapudim npej-
CTABAAETCHA B BHJAE CYMME cBOEll apobnoil n nenoil wacreil: Ig (a- 10%) =
= lga + n. Qpobayw 9acTs JECATHYHOTO JOTAapH(Ma HASLIBAIOT MAH-
muceoll, 4 UeIye — Xapaknmepucmuron.,

Toranem TENePbL, KAK HCIIOJNBIOBATHCEH HOFHPHQ}MM B BRIYHC-
JeHHNW 3HAYMEHWI BRIpaXeHHil.

Mpumep 4. Boraueants npubianséado
0,63%

0,575,238

PeweHwe. Obosnaunm Gyxsoil ¥ gaHHOE BhipajkeHHe

[.1.' b —[}—'EEE-—] H npnnnrapnq;mupyeu NOJYVUeHHOE DABEHCTRO

0.5754/23

1o ocHoBanmo 10:

0,632

— = 1g0,63%2-1g(0,57%-,/23)=
PR g £( J_}

lgx=lg

- 21g 0,63 —[ﬁlgﬁ,a'r + %lgEE) -
=21g0,63-51g0,57 - .;_ lg 23.

Haiiiém anavenna norapafMon:

lg 0,63=0,80-1=-0,20,1g 0,57=0,76 - 1 = 0,24,
lg23=0,36+1=1,36

HIOOOCTABHM HX B NOOYYEHHOE BHIDAMEHHE:
lg x = 2+(-0,20) - 5+ (-0,24) —% +1,36 =
~—0,40 + 1,20 0,68 = 0,12.

HaunBGonee Gnuakye ua aHadeHnil, uMeomnxca B rabaue 0,11
1 0,15, coorserersyior g 1,3 ulg 1,4, aunaunr, lg 1.3<lgx<lg 1.4
1,3 = x < 1,4. C noMomed ABYaHAYHOE TafAunbl ¥ HeIL3A
ObIno HAeATLCA DoMnee YeM HA IBe ZHa4Yamne nupel, 0IHAKO Bee
BLIMHCAEHHA Mbl Bblilioyiiman yerHo. [Ipopepsa pesayasrar ¢ mno-
MOIBIO EAABKYIATOPE, Haxoausm x = 1,375, &



11. CeoncTea norapuimon

YnpaxHeHun
- s

176. Mz vaknux croiicTs cTenened nonyuaercs (popMya:
1)log, & = log, |b| ~log,[c|;  2)log, b =plog, [b]?

177. HaiinuTe 3HaueHHe BEIDAXEHHA!

1) logg 2 + logg 3; 5) log; 18 + lagi 2;
3
2)log, 25 +log, 9; 6) log; 135 - log; 5,4;
ia 15
3)log ; 12— log 7 4; 7 E%;
4} i.flgz 12-+¢ lﬂguiﬁ 3; 8] 36'“‘-13.
178. 3uasn, uro log; 2 = a, BLIpasnTe Yepes a BuIpasKeHNe:
1) log, 16; 3) lﬂgﬁ B: 5)" log, 6;
2) lngﬁ 2; 1) 1ngm 0,125; 6)" log, 3.

179 Haitaure: 1) lg 56, suasa, urolg2=aulg T=b;
2) log,, 8, amas, urolg5=anlg3=2>.

1807 Haiigure uneno a, auas, uro:
1) lng3a=3+211}g£'f-%logg 16 - 4 log, 7;

2)log,a=log, T+ 2 lngﬁ 3+0,5log,;7-2.

1812 Haiigure HATYPANBHOE 9HCI0 N TAKOe, YTO:
1)32-3%.3%.,,,.3%-1=8]10;
2) log, 3+logy4-log, 5+ ... log, (n+1)=10.

182® Haiinure KOpPEHL VPABRHEHWHA:
1)logs (4 - x) = T;
2)log (T-x)=-2;

T
3)log, (14 — x) = log, 5;
4) log, (6 — 5x)= 2 log; 6;
5)logy (9 — x)2 =4
6) log, (x + 6)* = log, (5x — 14).



Fnasa 3. NOKASATENBHAR K NOTAPMOMMHECKAR DYHKLMA

183 % Ilpu pemeHHH cAegVIOUINX YPABHEHHH HasslBailTe CcBOI-
CTEA JOrapH(iMoB, KOTOPLIE Bl HCIOAL3YeTe B nNpecbpaso-
BAHHHAX, H ]ID.EI;}FHE.ETE, H3MEHAKT JH BEIINOJHASMEIE ]I]}EDE-
pasosaunsa OJ13 (4 ecnn qa, To KakK):

1) log, x + log, x -+ logg x = 11;
2)log, (3x—2) +log,(x - T)=2 + log; 2;
3) log, (4 + 3% — 6) —log, (9" — 6) = 1;
4}]0;15{4‘—E}—lngﬁ{2‘—2}=2;
50lg(5*+x—20)=x—x1g 2;
6)03log, 2+ 2 x =log; (3*— 52 *);
) log, (81* + 327) = 3 log,- 90;
8)Clog, .3-log, .2-0,5=0;
9)0 log, 9+ log,. 729 = 10;
10)Clog,, ., 7 +log,, T=0;
11)“2log, 27 -3 log,; x=1.

184. Pemnre ypapaerne, Jorapudmupya obe ero 4acTu:

1) x'&x =10 000; 6) xloEe® = 4x;
2) xlogex + 2= B; T)2x=3*-%;
t,;-l___l, 2r+1 = TE.
3) x'oe 57 8]1?".? T
gx + 5
4)x)-lex=0,01; O x 8 =105+kx,
5) xloksdx = Q, 10)5*+1=0,2-3%+1,

1852 1) Cpasunre suipaxenns '8¢ i elo6 e,
2) Ha ocHopaHuH c(opMYyIHPOBAHHOTO BHEIBOJAA peLIHTe
ypaBHeHHe:

a) 58+ = 50 — x'&5; 6) 25% * = 5 + 4.l

186" Pemure ypasHeHne:
1)21g x* - 1g? (-x) = 4; 2)31g x2— g2 (—x)=09.

187 Pemute HepaBEHCTEO:
1) log, (x+27)—log_ (16 — 2x) < log, x;
E}IDgﬁ- . (2x+3}+1{:gﬁ : {4—x}{'logﬁ _ ]{E—Ex};
log. 1(2-Tx)-log, 3(2—3x)=log, ;(x+4);



11. CeoficTea norapwdgmos

3

5)log, (4*+1) +log,. ., 3> 2,5.

188.1) C nomomeio asysHauHoil rtaGauuwi  gorapadmon

» W

-
.

ol o

(cv. c. 91) BaitnnTe npudIHKEHHBIE 3HAYEHHUA?
7,204 0.043%'78
: B) 3 :

3,9 1

1
6)—48% . rj V44l
J5,473 0,783/81

2)8 YVxamuTe ¢ NOMOMBI KalbKY/IATOpA 3HAYEHHA 3THX
BREIPAKEHHI] ¢ HeThIPEMA BePHEIMH 3HAYAINMMY (KpoMe HY-
nefl B Hayaae 3anucew ynena) uudpamu,

KoHTponbHbIe BONPOCHI U 3a0aHnNs

Yro nponcxoaur ¢ O3 wopn aameme log, (x(x + 3)) =a
log, x + log, (x + 3)? Yro oponcxogut ¢ O3 npn ofparaodl same-
#e? B xaxkom caygae MOryT DoTepathes Kopuu? B kakoM cayuae
MOIyT 00paAs0BATECH NOCTOPOHNNE KopHu?

B kakosm caydae npu samene log, (x + 4) ga ¢ log, (x + 4) Momer
npousoiiTe wasmenenue OJI37 Moryr an nopu sToMm opeofpasoBa-
HHH DOABATLCA NOCTOPOHHHE KOPHIT

Pewnre ypasunenne logy x2 + log, x — log FE™ 1.
Kar ¢ nomMomeo TaGIHANE 3HAYSHIN JeCATHYHEX J0TaprdMon

HailTy apaverud dorapudiMos uncen, 6oasmux 107 Hafigure ¢ no-
MOILED ABYaRagTHoil Tabanne sorapugmos lg 0,0057,

Bonpochkl Ana camMooUeHKW

DIIEHHTE PEIYIAETATEI HAYUCHHA E'I'f.lf-.! rnaBkl. H(}BD_TIE-HLI JIH Bl
aMA7?

Yro HOBOMO Bhl Y3HAIHK B 9T06 rnase?

Kax MoryT 0parouThLCH BAM 5TH 3HAHNA B NOBCEIHERHOH Muaan?

Kaxwe sagauusa B oTol raase OLLIN O08 BAC CAMBIME TPYIHEIMIT
MHowemy?




TPUTOHOMETPU4YECKMUE
DOYHKLUUU U UX CBOUCTBA

CroBo «TpHroHOMETpPHAs OPOM3OLLI0 OT ABYX FDEdECKHX CJIOB
EMPUZOHOHy — TPEYIOJIBHHK H «Meémpeor — HIMEDAK, H ero
MOMCHO NePEeBecTH KAK 3HAKOMOE BAM 110 KYPCY [LIAHMMETDHEH
«peweniue mpeyzoapnuxosy. [lpn pemenun OpAMOYTOALHOTO
TPeYroJiBHHKA Bl BIIEDELIE BCTRETHANCE C CHHYCOM I KOCHHYCOM
oerporo yrua. B aroeil raase Bul pacinupyTe CBOS 3HAKOMCTEO ¢ CH-
HYCOM, KOCHHYCOM, 8 TAKIKE NOZHAKOMHTECE BINE ¢ IBYMSA TPHIO-
HOMETPHYECKHMH (DYHKIMAME: TAHI@HCOM M KOTAHIeHCOM,

¥ ) 12. Yron nosopora

B gypce reomerpuy OBL10 JOCTATOMHO YIJIOB, HE NPEBOCXOLANTHY
360°. Huasue ofcTonT gedo B paje 3ajad MeEXaHHKM, CBASAHHBIX
C BpalllaTe/IbHEIM JIBHMEeHHEeM. B arnx 3agavdax J9acTo HCHOIb-
aVIOT NOHATHE YITIOBOH CKOPOCTH BPAIEHUA — YIOJ LOBOPOTA
B 8HHHILY BPEMEHH.

Ha pucyare 60 uzofpamén npo-
HIpbIBATEL FpaMILTacTHHOK,. B sasu-
CHMOCTH OT NOJMOHEHHUA NeperIda-
Teld IPAMILTACTHHEA coBepimaer 33,
45 nnau 78 oBoportos B muHyTy. Haii-
IEM, HA KAKO YyTroJa DoOBOPAYHBAETCA
nnacTuaKka za le OpH KaxxiaoM N3 10~
JIOMKEHHI DeperInYaTend.

Yupreeasa, uro oguH obopor —
aTo noeopoT Ha yroja 3607, nmeen:

33 ofb/Mmuu = EaTBSU“ =198 rpaa/c,

45 06,/ M = %ﬁ = 270 rpan/c,

78 of/MuE = w = 468 rpaa/c.

e




12. ¥ron nosopoTa

B =

Puc. 61 Puc. 62

B nocnepnem cayuae yroJi, Ha KOTOPLLT DOBOpPAYMEBAETCA JUCK
nponrpeieaTes 3a 1 ¢, okasanca doneme 360°. B rexnuke uacro
BCTPEHMAKTCH CHOPOCTH BPAIEHUA, AOCTHIAKIINE coTeH obopoTos
B CEKYHIY, I03TOMY OPHUXOAHTCHA PACCMATPHBATE VIVILI, BO MHOT'O
paa npeppimalomue 360°, Tak, Hanpumep, JTa3epHBIH IHCK, IPH-
meAUINi HA CMEeHY PPAMNACTHHKE, BPAIAETCH VIKE CO CKOpO-
creio go 900 ob/MuH, A THCKN B BHHUSCTEDE COEPEMEHHOrD ep-
COHANBLHOTO KOMIbIOTEpa — co ckopocTbio 15 000 of/Mmun.

IIyers, ABHrasch 10 OKPYRHOCTH, TOUKA NepelULia HE HAYAdL-
HOTO Noao:#eHus A B koneuHoe nmonoxenne B (puc. 61). IIpn
STOM OHA NOBEPHYJIACE BOKDYVT [EHTDA OKPYVHHOCTH HA HEKOTO-
Pphrii yToa.

OfoznaduM yros NOBOPOTA Yepes o°, HAYANLHYIO TOYKY N0BO-
pora wepes P, u KoHeuHYI0 TOUKY HoBOpoTa yepes P . (puc. 62).

Opnaro 3HATE HAYANEHYID M KOHEYAYIO TOYKH NOBOPOTA
ellé HeAoCTATOYHO, 4TO0L OBHOZHAMHO ONPENENHThL BENUYUHHY
yriaa a, TaK HAK HEM3BECTHO, CKOMLKEO 0BOpOTOE M B KAKOM HA-
npaeaednH (Mo YACOBOHA CTPeIKe WIIH NIPOTHE) COBePIINIIA TOYKA,
Ha pucyure 63 nasobpasedo HECKOIBKO BAPHAHTOB BOAMOMHOIO
nepememienus Tourn. OueBMjAHO, 4TO CcyUecTBYeT DECKOHEUHO
MHOIO NOA00HEIX IOBOPOTOE.

VenoBunHeb CHHTATE Y2kl NOS0PONIE APOMUS HACOB0L cmped-
Kl MOAONCUMEAbRBIMU, @ N0 HACO800 cMpeike — ompuya-
MeabHbl MU,

Tak, na pucyare 63, a yron nosopota pases 120°, na pucys-
we 63, 6 naobpasén nosopor Ha yroa —240°, a wa pucyvike 63, &

a) P..

a) P




Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

MOBOPOT COCTOMT M3 ABYX MNOAHBIX 000pOTOB NPOTHEB YACOBON
CTpeJKH B noBopoTa Ha yroa 1207, agaunT, VroJl 8Toro DoBOpoTa
pasen 120° + 360° - 2 = 840",

Samerum, uro gwobsle 1Ba NOBOPOTA ¢ HAMANBLHOI TouKoil Py
H KoHewHOH Toukol P, . OTIHYAKTCA APYT OT APYTa Ha Hejoe 4ie-
710 monHbIX 06opoTos, T. €. Ha 360° - n, roe n — wenoe YMeno,

B pacemorpendom chaydae ofmuit sy vivios o Gyier pased
120° + 360° - n, rne n — nwboe 1eloe YHCIO0.

O6muii U YINOB MOBOPOTA ¢ KOHeYHOH Toukoit P .
a® + 360° « n (n — mwboe wenoe CHCIO),

IMoperarnsas B Beipasenne a + 360"« n BmecTo 1 umena +1,
+2, 3 1 7. A., OyIeM NONY4ATE VIVbl, DOBOPOTLE] HA KOTOPLIS
HMEIOT OJIHY H TY e KOHeUHY10 Toury P ..

YnpaxHeHusn
I

189.[IpuseauTe HECKONLKO NOPHMEPOE BpAITATENLHONO [BH-
HeHHA,

190. Bapafan cTupanbHOll MAINWHL B DEXHME OTHHHMA MOMET
copepimaTs win 400, wan 600 oboporos 8 munyry. Haitgm-
Te, ¢ KAKoH YyriIosoill cKopoCcTRI0 BpantaeTcs DapabDaH B Kam-
DOM 13 3THX CIYYAEE.,

191 .C}Cpannn're AHAYEHHMA VIMIE [MOBOPOTA MHHVTHO B 4acoBOil
CTPEJIOK YACOE 348;
1) 20 mun; 3) 1u20 muu;
2) 24945 Mmun; 4) T a 10 mun.

1929 Jea yueHuka, HADMIOJARIIHE 33 NPOEXABIIHM BelOCHIIE-
AucroM, nocnopuny. OLuH 388U, YTO KONEca Be/IOCHIIENA
BPAIIAIHCE 110 YacoBol cTpenke, a Apyrofi — 910 NpoTHs,
MoryT nu oun oba OeITE NpaBbL?

193, Beayimas u BejoMas 3BEGNOYKH
olHOH H3 Mogeneil BenocHIema
uMeoT coorRererBenno 40 n 15
OAHHAKOBEIX ayDLes (pue. 64). Ha
Kakoil yron DoBepHETCHA BeJOMAHR
SBE3OMKA, eC/IH BeAyIas nosep-
HETCA HA YroJL
1) 360°; 2) 540°7




12. ¥ron nosopoTa

194. llpeacrasrre yroa B Buae a + 360°n, roe n — neoe 9HeIo

n0° << 360°%:
1) 840°; 3) -170°; 5) 3200°; T)—24507;
2) 1200°; 4)—390°; G) 3500°; 8)-3100°,

195. 1) [IpeacrassTe yroa B sumge a” + 360°nr, roe n — nexoe aue-

nown —180° < a® < 180%:

a) 7007; o) 3500°; B)—-470% r) —2890°.

2) C noMollbiy TPAHCHOPTHPA MOCTDPOHTE HA OKPYAKHOCTH
HAYAILHYIO H KOHEYHYIO TOUKH TOROPOTA HA AaAHHBIHA YyTOd,

196, BeinumuTe BCe VIJBI, MOAVJH KOTOPBIX HE MPeBBIIHAIOT

1000°:
1) 40° + 360°n; 2) =T0° 4+ 360°n (n — uenoe uucao).

197. 1)© Iocrpoiite Toury P, — KOHEYHYO TOYKY NOBOPOTA Ha

yroa 30°. Ilocrpoitre: a) keagpar; §) paBHOCTOPOHHEKI Tpe-
YroJALHEK ¢ BEPHIHHAMH Ha OKPVIKHOCTH Tak, 4To0R 0gHOI
H3 BepminH Obina Touka Pg,.. Jlns kasgoil H3 BepiiuH yKa-
HMHUTe 00IHH BIJI YITIOB IOBOPOTA ¢ KOHEYHOH TOYKOH B 3TOH
BEDIIHHE,

2)® B gaxaom cayuae aafaiiTe oJHAM BRIpAKeHHeM oOImii
BH] BCEX TAKHX VIJIOB.

198°1) IlocTpoiiTe OEPYXHOCTL ¢ HEHTPOM B HAYANE KOODIH-

HAT. 34 HAYAJBHYI) TOYRY NOBOPOTA BO3BMHTE TOUKY ed re-
pecedenna ¢ ockio abennce, Iocrpoifite Toury Po, — Eo-
HeYHYI0 TOYKY H0BOpoTa Ha yroa 70°,

2) Moerpoitte Touky Py — KOHEYHYIO TOYKY NOBOPOTA HA
yroxa ji° rak, wrobet ToukH P 1 Py, GLLTH CHMMeTPHYHEL
a) OTHOCHTEeILHO ocH abciuec;

0) OTHOCHTENILHO OCH OPJMHAT;

B} OTHOCHTEIBHO HAYMANA KOOPAMHAT.

3) Il Kamaoro CAy4Yan YRasHATe:

a) HauMeHbIIee N0 MOV 3Haderane [

0) HAMMEHBIIEE NOMOMHTENEHOR 3HAYEHHE [,

KDHTFIDHhHHE BONPOCHLI 1 2aaHNA
YreaznTe Kagoi-ERGyIbL OTPHIATENRHEN VIO, DOBOPOT HA KOTO-
PhI HMEST TY #e KOHeYHYI0 TOYRY, YT0 U nosopoT Ha yroa 100°,

Vramure obmuil BRj yrIo8, DOBOPOT HA KOTOPLIe HMeeT KOHeY-
HYI TOHERY Py
HDCTP'DI-&TE ¢ OOMOILID) TPAHCIOPTHRE KOHEUMHBI® TOYKH IIOBOPO-

ToB BHa yrase 1457, 215° m -250°,
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i ) 13. Papguannas mepa yrna

Yae B llpesnem BasuaoHe 3aoro no HAIIEH 9psl VIVIBL HaMeps-

an B rpagycax. I'pagye, Kak BuI 3HAETE, — 8TO 1 gacrs monmmo-

360
ro obopora. HMuorga rtaxas eqmHHOA H3MepeHHA OKAZLIBAETCH
enumiom Gonsirof. Tak, HaupusMep, B APTHIANCPHUH OPH YEA3A-
HHH @Al Ykl HAMEPHIOT B MbICAYHLY (IIeCTHTRICAYHBIX J0-
nax noaHoro obopora), KOoTOphle GLLMH BBegeHL! BOo Dpannun
B koune XVIII s.

B sroM DVHETE BRI NOZHAKOMHTECh EIIE ¢ ONHHM cnoocofom
H3MEepeHUA YIVIOB, KOTOPBEI Haubojlee HACTO NPUMEHAIOT B MaTe-
MATHRE.

PaccMOTpHM MeHTPANTLHLIA ¥roj B °, KOTOPOMY COOTBETCTBY-
T IVTH ABYX OPOM3BOJILHEIX KOHIEHTPHYECKHUX OKPYHHOCTEH:
ayra A B, pnunoit |} n ayra A,B, pnunoii [, (pue. 65). Obosna-
UMM PAJHYCE 3THX OKPYIKHOCTEN cooTBeTCTEEHHD Yepea R, u R,.

Purypst A, 0B, n A,0B, nogobHbl, NOSTOMY OTHOINEHHE JUJTH-
HEI IVTH, COOTRBETCTBYIONIRH MEHTPATBHOMY YINIY B 0, K pagiuyey
OKPYHHOCTH HEe IABHCHT OT pASMEpA OKPYVMHOCTH, 4 3ABHCHT
TONLED OT BEIHYHUHBL YIUIA a”,

CnenosatTelbHO, YaCTHOS % MOMHO HCIOJILI0OBATE JJA Onpe-
AeSITEHHA BETHYHHL COOTBETCTRYHMIETO HEHTRAJIBHOID YIVIA,

B Tom enyuae, KOrga AIUHA TYVIH DABHA DANHYCY OKDYKHOCTH

(% = 1). nonyvaerca yroa B 1 paduan — eguunny paduanmol

Mepbl YT,

HenTpaneusiil yromn, onupamomuiica Ha QyTy,
LIHHA KOTOPOH pABHA PALHYCY OKDYVHOCTH, HASLIBARTCA
yraom B8 1 pagnan,

B,

Yrobbl yCTAHOBUTE CEBASE MEH(Y I'pa-
OyCcHOH H pajuaHHOH MepaMH OJHOrD
H TOrO 3e yIia, PACCMOTPHM [EeHTDANE-
Hbit yroa s 180°, On onupaerca Ha mo-
JOBMHY OKDPYHOCTH — AVIY AJAHHOHN
nR. Pangnanuas Mepa aToro yria paBHa
% = 1 pag. Taxam obpasom, 180° = 1 pa.
Paanenus obe uactn paedncrea Ha 180, Puc. 65

e ®.



13. PanwaHHan mepa yrna

AR
180
Ha o, DoayuuM QopMyny nepesojga rpagycHoil Mepnl B pagmn-
AHHYIO:

OONYYHAM, 4T 17 = pan. ¥ pagoHel, yMHOMHUB 3T0 PABEHCTBO

a® = o pax. (1)

AnanormuHo, U3 paBeHeTBa 1 paa = 180° mMomxHO DoavYNTL
thopMyny nepexona M3 paIHAHHON Mephl B IDATYCHYVID!
al80°

g = ()

DopMyasl Neperola rpagycHoH Mephl
B PAIHAHNIYIO H 00PATHO

- N = @180°
@°=1g0 PAN %=

Mpumep 1. BeipaauTs B pagnanax sennuury yraa: 30°, 407,
—480°.

PeweHue. Bocnonsayemes ropmynoit (1):

E.Du=3{]'ﬂ=£pm' 40ﬂ=4ﬂ'rr=£pan'

180 6 180 9
_480° =—480-n _ 52
480 i Eaxpa,q.
, B 2n _a2
OTteET: " 2311:.

Mpumep 2. BuipasuTs B rpaiycax BeJdHYHHY yraa;
n dm
3 3" 6 papnan.

PeweHwWe. Bocnoasayemes opmyioit (2):

X _R*180° _ oo, 37 _ B 180° _ smis
3 pan=—2"—"—="60° 5~ pag = ——— = 270°,
~6+180° _ —6-+180° _ 5,40

= 314 =-344°,




Fnaea 4. TPUMOHOMETPUYECKME DYHKLLMKA WM MX CBONCTBA

OTteeT: 60°, 270° —344°,
Kax oTHOIeHHe OJHOMMEHHBIN BeIWYHH, PAJHAHHAA Mepa
Yria ABJAETCH HUCAOM, ITO3TOMY obosHAYeHHE pﬂf} oDLIMHO HE

VKA3LIBAIOT, SATMCHIBAA NPOCTO % = §0°, 270° = 32“ ,—80° = —%
HT. II. TH.KHM Dﬁpaaum, pPajHaHHAA Mepa [MO3BOJAeT OJ4 HaMe-
PEHHA YITIOB HCNOAE30BATE JeHCTBUTEILHEE YHeaa, UTo ocobeH-
HO BAMHO B MAaTEeMATHEE, HME]DIU,Eﬁ JAeJI0 ¢ YHCIOBRIMHM MHOME-
CTBAMH.

¥ PagnanHas Mepa VIVIOB [O3BOJAET SHAYHTEILHO YIPOCTHTE
MHorHe opMyasl puankn 1 MaTeMaTukn. Bapasnm, Hanpumep,
C NOMOIIIBRY pﬂ.,ﬂ;HB.EHDI‘-‘I M'Ephl yria JABMCHMOCTL MeEROy [eao-
aoli () M auneinol (V) cropocmami PABHOMEDHOTIO ABMMEHHS
00 OKPYHHOCTH.

IIyers sa ¢ ceKyVHI MaTepHaibHAA TOMKA OIPOXOIHT OO0 OKPYHK-
HooTH paguycoMm A 0vrh, paBHabIl [, H COBeDINAST [IPH 3TOM [IOBO-
pPOT BEOKDYT HEeHTPa OKPYXHOCTH HA yrod . Torga nuHeliHAA CRO-

OCTE TOYKH: D= i, A YIJIOBAH €8 CKOPOCTh: (0 = E
4

=
M3 pasencrea ¢ = % maxonum, uro | = pH. Ilogerasum npons-

segenue pR emecto | B dopMyay JnHeHHOE cROpOCTH:
! g = .

u-_-

t

ﬂHHEﬁHaH CHKOpPOCTE PABHOMEDHOID ABMAEHHA IO OKPVHHO-
CTH pABHA NPOH3BEISHUI0 YIVIOBOH CKOPOCTH HA PAINYC OKDVIE-
HoCTH U= R, A

I'pagycuas mepa yrnos ofel9HO OPHEMeHASTCA OPH PelieHNH
OpaETHYeCKHX 3a0a4.

YnpaxHeHusn
TT—TFFT—- =
199. [lepeseauTe yroa Ha rpagycHo MEDPEL B palHAHHYD;

1) 0%; 3) 20°; 5) 125°; 7) —225°;
2) 1% 4) 45° 6) 185°% 8) —375°.
200. IlepeseauTe yroa U3 pagadHOl MEpbl B FPAAYCHY IO
1) m; 4) —0,3n; 7) 2n; 10) 2,4;
2) 2?“; 5) 2n; 8) 1,8m; 11) 0,36;
g =, X T
2) 0,2m; 6) T 0) 2; 12) T



13. PanwaHHan mepa yrna

201, [MepeseqnTe vroa B3 rPAgyCHON Mepsl B DAIHAHEYIO, [IPex-
CTABNAA PE3YIALTAT B BUAe OpOH3BeJeHUA kn, rae k —
PAITHOHANBHOE STHCIIOC

1) 367, 4) 265°, 7) 1007 10) 1020°;

2) 48%; 53) —120°; 8) 105%; 11) —2510°;

3) 2257; 6) —135%; 9) 870%; 12) —-2940°.
202 3anumure B TAGMMNY pajHAHHBIE MEph ¢ VKASAHHBIX

VIUIOB.,

o |0°]| 30° | 457 | 60° | 907 | 120° | 135° | 150° | 180° | 270° | 330" | 360°

L

203.”'1) Ha pucyiike 66 B 0XpyRtHOCTH
npoeegensl 8 guamerpoe. Cronu-
pyiTe pUCYHOK B TeTpagb. ¥ KoH-
OB JHAMETPOB YEAMHTE VIVILI M0-
BOPOTOBE B I'PAAYCHOIN H B pANMAH-
HOi Mepe.

2) ¥ramure yrisl KOHEUHLIX TO-
4eK NOBOPOTOR, KOTOPEIE CHMMET-
PHYHBL OTHOCHTENbLHO!

a) rOpH3oHTANBLHOrO AMaMeTpa;

0) EepTUKANEHOIO JUAMETPA.

204.3uan, aro —— = 0,0175, nepese-

180
IUTE B PATHAHHYK MEpy BeIHTHHY VIJIA:
1) 20°; 4) -100°; 7) 10307
2) 507; 5) 250°; 8) 1300%;
3) -B0"; 6) 310°; 9) -1600°.

205. OxpyHHOCTE MOPCKOTO KOMIAcA genuTcea Ha 32 paBHbIe
YACTH, HAGkIBaeMEle pyMbanmu. Bripasure pymb B rpaayeax
M pajgMaHaXx.

206 ® [lepeseaure u3 pagumanHOil Mepsl B TpPagVveHYIO, B3fAB

7=3,14:
1) 0,25; 3) —1,625; 5) 1,15; T) —4,382;
2) 3,45; 4) 5,285; 6) 2,64; 8) 7,168.

207. HanuninTe ofmuit BHA VIVIOB IOBOPOTA BOKPYT HAYAMA KOOP-
AuHaT, nepesoganiux Toury P(1; 0) oKpyHHOCTH € HEHTPOM
B HAYANE KOOPAWHAT U DAAHYCOM, PABHBLIM eHHIILE, B TOMKY:
1) M(0; 1); 2) N(0; -1); 3) K(-1; 0).
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208.1)C C xaxoil yrnosoii ckopoersio o (pag/u) 3emns spa-
HIAGTCHA BOKPYT cBOel ocn?
2)® C xaxoii 1uneiinoil ckopocTsio v (KM/4) IpH 3TOM ABM-
HEeTCA TOUMKA SKBATOPA 3eMIH, OTCTOHLIAR OT OCH Ha pac-
crogane 6370 kM? BeimonawTe BLIMHCAEHHA ¢ DOMONILIO
Ary3HAMHOM Tabnnnk norapudgmos (c. 91).

209. lxkne cropocTHOro anekTpoasurarens geaaer 120 000 obo-
poToB B MuHYTY. OnpegennTe yII0BY0 CHOPOCTE BPAIEHNA
JToOro IMKHEBAS
1) B rpagyvcax B CEKVHIY; 2) B pagnaHAX B CEKVHIY.

210. Yro oaHAYAST CAOBO «PAJHANBHASA® B CJ0OBOCOUYETAHHAX
«PpAIHANEHAR JTHHNA MeTpDO:, «DAJHAJTLBHAA IILTAHHPDOBHA
ropogas?

n KoHTponbHbie BONPOCH!I U 3afaHWUA

1. Yro takoe yron B ofuH paginan?
2. Bupaaure:
a) s rpagycax 1,2x, —-0,Tr; 6) B paguanax 64°, -145°,
3. [locrpoiite Ha ORPYHHOCTH HAYANLHVIO H KOHEUHYIO TOUKH DOBO-

a b5n
oTa Ha yroa: 1357, .-
p ay 1 6

0 14. CuHyc n KOcuHyc noboro yrna

I[MIpu pemeHHn OpAMOYTONLBHEIX TPEVIONBHHKOB
HAXOOAT CHHYC U KOCHHYC OCTPLIX yriaos. B reope-
MAaX CHHYCOB H KOCHHYCOB JL15 KOCOVTONBHEIX Tpe-
VIONEHHKOE DOABIAITCHA W TYIILIE YIJIEL

Teneps NPegeTOMT HAXOAUTE CHHYCR! H KOCHHY-
Chl [POMBBEOIEHBIX VITIOR, ¢ KOTOPLIMH BBl NO3HA-
KOMUIHCE B ABYVX Opegsinyoiux nyarrax. Ho caa-
4A1A HATOMHHM, KAK ONPEIeNaeTed CHHYC M KOCH-
HYC 0CTPOro YIVIA B OPAMOYTOABHOM TPEVIOALHHKE

(puc. 67). Puc. 67
Cunyc yrana pases Kocunyce yraa pases
OTHOMEHUIO TPOTHROJIeHA- OTHOLIEHHIO IPHISKALTErD
mero KaTeTa K rHinoTeHy3e. KaATeTa K THNOTeHYy3e.
sinag®=9% Ccos u°=£’u
{ +4 [ o




14. Cunye v kocuHys moboro yrna

IMogeano DOMHEATL 3HAYEHHA CHHYCOB H KOCHHYCOB HeKOTO-
DPBIX OCTPEIX YITIOB.

o’ G0®

&= %

@ pax

NED

sin
? 2

2
N

2

4

.
M|‘:ﬂ“| "|‘:'ﬂ s &
o

b | =

Cos

CHHYC H KOCHHYC NPOH3BOJBEHOTO Y1
VIUIA OpHASTCA ONpPEeJeNATs No-ApY-
romy. PaceMoTpiuM 48 aToro edu - 1
HYH OKPYNCHOCTIE — OKPYHHOCTE © @
INeHTpPOM B Ha4ajge KOODOIHHAT H pa- C
auycom 1.

Ilyers, ABHrasachk no aTol OKpyIK-
HOCTH, TOYMKA NeperLia ua HAMANBHOH
Toukn Py (1; 0) B koreunyio Toury P, -1
(puc. 68). [lonoxenne Toukn P, MO¥K- Pssc: B8
HO ONpejenHTs ABYMA cronocobamu:

VRKASAE BEAMUYHMHY YIVIA () A YKASAB €€ KOOPAMHATE X M ¥ B AaH-
HO cHCTEME KOOpIHHAT.

=
a

Jna yrnos ot 0 ﬂﬂ% (ot 0° a0 90°) koopaunaT ToukK P Haii-
AéM K3 npAMOYroakHOro Tpeyroasuuka P CO (cM. puc. 68), ru-
NOTEHY3A KoToporo pasaa 1:

X =cos ¢, y = sin .

Papencrea 0cTAI0TCA BEPHEIME A8 MOORIY VIVIOB, CIH Onpe-
JeIATE KOCHHYC I CHHYC CAeLyionium ofpasom.

i Cuuycom yraa ¢ HaibiBa- Kocunycos yraa ¢
eTCA OPJIMHATA KOHeYHOI HaasiBaeTcsA aberucea
TOMKH NOBOPOTA TOUMKH KOHeYHOH TOYKI noBopoTa
(1; 0) BokpyT HAYANA KOOD- Toukrs (1; 0) BORpPYr HAYALA
OUHAT Ha yroJ g, KOODPAMHAT HA YOI @.
\ y=singp X =COo8 »

&
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vy oy
1 1
b
{.‘{]\E-(pl/_ _\ Py
-1l ¢ 0 1 x
sin g
—
Puc. 69 Puc. 70

Taxum obpazom, afcuucca nwboil Moyl eUHUMHOL OKRDY M-
HOCMU PABHA KOCUHYCY, a eé opduWama — cuMmycy coomsem-
cmaywezo yeaa (pue. 69).

PaccumaTpHBas (@ KaK NepEMEHHYI0, 3AMETHM, 4TO MoboMy eé
AHAYEHHIO COOTBETCTBYET eHHCTREHHOE JHAYEeHHEe BhipameHHA
COS (¢ ¥ eAHHCTEEHHOES 3HAYEHHE BRIpaXenud sin ¢, CregosaTens-
HO, (hOpPMY.IhI

x=cosp u y=sing

3aAAIOT YHKYLL TepeMeHHON ).

PeweHwe, [MocTpoumM eIMHUYHYIO OKPYHHOCTL € IEHTPOM

B Hauane koopauuat. Touxa Py(l; 0) — nauansuas TouKa NOBO-
pora (puc. 70).

IToropor Ha yron 310° Mo:xHO 3aMPHHATE OJHUM NONHBIM 000~
porom Ha 360° 1 nosopoTom Ha yroa —50%: 310° = 360° — 50°.

OrnonM oT HAYANBHOI ToWKR Py ¢ NoOMOIIEI0 TPAaHCIIOPTHPA
yros, pasasii —50°, # HafigéM KOOPAMHATE TOUKH Pgp — KO-
HeUYHON TOYKH noBopoTa HA yroa 310°: x =0,64, y=-0,77.

OteeT: cos310°=0,64, sin 310° =-0,77.

B 3aBUCHMOCTH OT BeIMMHHLI YIVIA KOHEUHAA TOUKA MOMKET
orasarsLed B 0060 M3 YeTHIPEX KOODAUHATHLIX YeTBepPTeii.

Mo noaoxe U KOHEYHOU MOYKU Y2l Ha3usawm yeaamu 1,
I, 111 warwe IV wemeepmau.

B paccamorpeHHOl 3agade KOHeUYHAR TOUYKA HAXO[WIACE B
IV werpeprH (cm. puc. 70), spagwr, 310° — yron IV uerseprn.

—®.



14, Cunye v KOCHHYT moBoro yrna

Mpumep 2. Hafrs opulaascéHEo VISbl, KOCHHYCHD KOTO-

peix pasHb 0,8,

PeweHwe. Kocuayce — aro afcuicca cooTBeTCTBYIOLEH
TOUKM eAMHUYHONR oRkpy#tHocTH. Bee roukn ¢ afocunccaMu, pas-
wuivMi 0,8, npunajgnexar npamMoil, NApanIensHON OCH OpIUHAT
u npoxoganied wepea roury C(0,8; 0) (puc. 71). Dra npaman ne-
peceraeT eIMHHYHYIO OKPYHHOCTD B IByX TouKax: P_. 1 Pﬂ.., CHM-
METPHYHRIX OTHOCHTEABHO OCH aﬁl'.‘.L'LHEL‘..

C noMolnsio TPAHCHOPTHDA HAXOAHMM, YTO yroa o mpabau-
MEHHO pageH 37°. 3HaunT, 00N BI VIVIOB OBOPOTA ¢ KOHEY-
Hoil Touro# P .

a” = 37° 4+ 360°n, n — moboe HEN0e THCIO.

B CHIY CHMMETDHH OTHOCHTEJIBHO OCH EEEH,H{!E TOYEA Pﬂ- T
KOHeYHAHA TOYKA NOBOpOTA HA yroa —37°. 3uaunT, 104 Hed obumil
Bl VIIOB NOBOPOTA:

f?=—-37° + 360°n, n — moboe Heaoe YHCAO,

OteeT: 37°+360°n, -37° + 360%n, n — mwoboe Henoe 9HCAO.

PeweHwe. Cuayec — 310 OpAUHATA COOTEETCTRYIONIEH TOM-
KH eguHHuHol oxpyxaocry. Bee TOUKH ¢ OpAHHATAMY, PABHLI-
mu 0,5, npuHajgmexar npaMoll, napanntensHolt ocu abcuuce
H npoxopauieii uepes roury IN0; 0,5) (pue. 72).

i i
1 1
) -
5
0 D P‘,
a
| 8 o
~1 0 K|l %
-1
Puc. 72
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OTta npAManA NepeceKaeT eIHARYHYI0 OKPYRHOCTE B IBYX TOY-
kax: P u P, CHMMETPHYHEIX OTHOCHTEILHO OCH OPJHHAT.
B npamoyronsaom tpeyronsauke OKP_ karer KP pasen no-

JoBHHe rEnoTenyssl OP , apaunT, @ = %

Obuiii BHA VII0B HOBOPOTA ¢ KOHEYHOH TOMEK O Pq,:

%+ 2an, n — moboe Henoe SHCN0.

O6muil BUJ YIVIOB IOBOPOTA € KOHEMHOMH Toukoil P o

m— % 4+ 2nn = ‘r:i—" + 2nn, n — moboe Heloe YHCI0.

OTteeT: % + 2nn, %" + 2nn, n — moboe Le1o0e YHeo,

YnpaxHeHusa
I

211. 1) Jans HoopauHAThl TOYKH P, efMHUYHON OKDYHKHOCTH,
¥raxmure sin o 1 cos a:

1, J_ﬁ) (_1. zﬁ).
”(2‘ 2 | Bl\~3 3 )
%3 [4-4)
'53'(?' 2) D5 5/
2) B kakoil KOOPAHHATHON YeTBeDTH PACTIOJIOMEHA KaMmIan
Toyra?

212, Oupegendre, B KaKoil KOOpAMHATHON YeTBepPTH HAXOAMTCA
P — KOHeYHAH TOUKA NOBOPOTA HA VIOJI 0, M KAKOBRI 3HAKH
COS oL M 8in o, ECITH YIoJl O PABEH:

1) 93°; 4) 260°; T) 480°;
2) 1687 5) 2907 B) —-915%;
3) 190°; 6) 5657; 9) -825°.

213 Henonsays pHCYHOK eIHHHYHON OKPYHHOCTH, OTIPeIeTn-
Te aHAKH cos [} 1 sin [}, ecnm:

=X, = dn, — _bm,
2) p=21; 4) p=—1,6m; 6) i =1,2x.
214" C noMolsio eqnEnaHol OKPY#HHOCTH HalgnTe:
1) 5in 420°; 3)sin 1115%; 5) sin (—2120°);
2) cos 810°; 4) cos 1490°; 6) cos (—20307).



14. Cunye v kocuHys moboro yrna

215. Haitgure o6muii BUA YTI0B, 478 KOTOPBIX YHCAO:
DOo4 306 B
2) 0,7; 4)-0,3; 6) —%
ABNASTCA: a) cuHycoMm; 0) KocHHyCOM.

216. B xaxux KOOPAMHATHRIX YeTEEPTAX SHAKH CHHYCA W KOCH-

HYyCa:

1) conagaior; 2) OpoTHBOMOIOHHBLY
217. Hoerpoiite Touky P, 1 gaiigure cos o 1 sin a, ecnm:

1) P = TT20%: 3) a® =105

2) a®=320°; 4) o = 215"
218. Haiignre yran:

1) cHHYC KOTOPLIX PABEH: a) 0,5; o) —0.5;

2) KocHHYC KOTOpRIX pased:  a) 0,5; o) —0,5.

219. HaiinuTe anaveHne BEIDasKeHMA:

1) 3 sin 90° — 2 cos 270°; 4) 2 sin 270° — 3 cos 180%;
2y 4 cos 0° — 3 8in 270%; 3) 3 cos 270° + 5 sin 0°;
3) sin C T cos FT 6) sin 5 COS M.

220" Jlna kaxux yraos or 0° 1o 360°;
1) cunyc pasen KocHHYCY;
2) cunye NpoOTHBOIONIOMEH HOCHHYCY;
3) CHHYC M KOCHHYC HMEeOT PABHBIE MOJYIH;
4)® cunye Goaslne KoCHHYEA;
5)® cunyc MeHbille KocHayea?

221" Banonunre Tabnn ny.

a® o° 30° 45° 6o a0° 120° | 135% | 150°
o | o | § | % |3
sin @ o % % g
- [E[E]
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Oronvanue mad.i.

o 1B0° | 210° | 225° | 240° | 270° | 300° | 315" | 330°

P
sin g

COS @

222 ®Haiigure x, y 1 2 — YIVIEI TPEYTOALHHKA B PaJHaHaX, eCIIH
sinx _ siny _ sinz

1 ﬁ 2

223 “Mmeer au eMEICH BRIpAMEHHEe:

T P 11x.
1) /sin165°; 6) log, cos 5

2) lg sin 195%; 7® Jain 40° — cos40°;
3) log, ; cos 243%; 5 log, g (sin 50" — cos 50°);
4) .[cos287°; 9)® In (sin 1 — cos 1);

5) cas'lT“; 10)® [sinT - cos7?

2241 Vxamure Bee sHAYCHUA (p ua npomenstyrra [0; 2n], ans wo-
TOPLIX BEPHO PABEHCTBO:

1) singp=1; 3) singp=-1;
2)ycosp=1; 4) cosp=-1.
225~ Banumnre obugmi sua YIIOB (, ANA KOTOPLIX BEPHO pABeH-
CTRO:
1) sing=0; 2)cosp= 0.
226 ® Vkaxnre Bee 3HaAYCHNS ¢, IpHM KOTOPEIX He HMEeeT CMEICIA
BhIpAMKeHHE:
sing cos(p g COs @
.. cosip ' 311—51:1:.0’ 9) lgl+si.mp‘
COS ¢ sing e sin g
2) sing ' 4}1+ms¢p‘ @) lgl—si.mp'
227 OfLACHUTE, KAK NOAYVYeHA [HeN0YKa PABSHCTRE:
n - H = g_ﬂ == —ﬂ = T_n =
l}ut:{:-ﬂE o8 5= = €08 cos[ 3 ) cua( 3 ).

2) sin n = sin (—x) = sin 3= = sin (-3=).



15. TaHrexwc w EoTAHTEHC moboro yrna

228. 1) CpasHNTe UHCIOBEIE 3HAYLHNA!
in = usi Il L -
a) sln-gﬂsm( E]' a) cnsﬁucns( ﬁ).

2)® Kakune npeinonoxeHus 0 peayisTATe HIMEHEHHA 3HA-
Ka APIYMEHTA CHHYCA H KOCHHYCA MOMHO BRICKASATRL?

n KoHTpoOneHbie BONPOCH! U 3aAaHus

1. Yro HasslBaeTCA CHHYCOM H KOCHHYCOM Jwboro yraa ¢f

2. Bunoaaus HeoOxoZHMBle NOCTPOSHUS H HAMEPeHN, HANNTE KO-
cHHYC B clHEyc yrna 1507,

3. B xaroil yersepry waxonures yron: 0,8x, 1,37, 1,7n? Kaxue aua-
KH HMEIT ero CHHYC H KoCcHHYe?

15. TaHreHc v KOTaHreHc
nwboro yrna

B KYypce MrecoMeTpHH Bhl MOJHAKOMHIHCE ¢ TAHPeHCOM OCTPOIO
yIia, pABHBIM YaCTHOMY CHHYCA H KOCHHYCA 3TOI'D YIiaa:

sin g
cosQ

tgo=

-

C noMoliibio aToro PaBeHCTBA MOMHO OIDEeIeIHTL TAHTEHC JI0-
fGoro yraa }, KOCHHYC KOTODOID OTIHYMEeH OT HYJIA.

TanrencoM yria HASLIBASTCA YACTHOE CHHYCA H KOCHHYCA

aTOro YVria.
__ sing
™ e

Jlns yrnos, KOCHHYCE! KOTOPBIX PABHEL HYJIIO, T. €. VIVIOR BHAa
% +mn, n € Z, TAHEHC He CYILIECTEYET.
Kocurye B cuHye awoboro yraa usobpamanTesa kak adcuucca

H OPAHHATA COOTBETCTBYIOMEl TOUKH eJHHHYHON OKPYIHHOCTH.
Epuanunan OKPYEHOCTL DOMOMET H npu uaobpaskenuu TaH-

reHca.

Cre
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Ha pucyake 73 K eguHrgHOl OKpPYRHEOCTH B ToUuke Py npobe-
JdeHA KAacATelbHAaH; P'F — HKOHEeYHAA TOUKA NOBOPOTA HA VIOI ()
C — Touka nepeceveHUA KAcATeNLHON n npamoit OP .

Opdunama movku C paera manzeHcy yeaa .

¥ Iokaxem 2T0. 3aMETHM CHa4ada, 4To tg ¢ © OpAMHATA TOY-
ki C onnHakossl no 3Haky. Tak, ecan P, — Touka | man I1I koop-
JAMHATHOH YeTBEPTH, TO COS¢ M Sin @ WaH 068 DONOMHTENLHL
(pue. 73, a), unu oba orpunarenbesl (puc. 73, ). 3HaunT, HX
qactHoe g ¢ nonosurensno. Touka C B 9THX cAvHaax pacrnoio-
HEHA B BepXHeH NoJyIIocKoeTH |, clef0BaTeNLHO, HMeaT NoJo-
HKHTEILHYI0 OPIHHATY.

Ecan ke Touka Pq: gaxoguresa s8o Il wan B IV goopauHaTHOMR
YeTBEPTH, TO 3HAKW COS8 ¢ U 8in ¢ pasauunet (puc. 73, 6, 2), cne-
poBaTensuo, tg ¢ orpunarened. Toura C npe aToM HAaXOIHTCH
B HIMHEH DOMVILIOCKOCTH H MMEET OTPHILATEIbHY IO OPIHHATY.

Ocraérea nokasars, uro | PyC| = [tg ¢|. ro pasencrso cnegyer
us nogofua TpeyroasHukoe P ,O0C u DOP, (puc. 73):

\BC| _ IDR| _ |sing|

= = =|tg /.
T~ T0D] " Jeosel 7!
Hrak, yrEepaaeHEte 0KaA3AHO. [
A [
a) y L& 6) 4
1] p 1
0
P \
[
T & “\I PI!- T
x D 4] 1 x
ad

wY

Puc. 73



15. Tanrenwc w koTaHreHs motoro yrna

Kacarenbayio, NpoBelEHHYI0 K e JUHHYHON OKPYRHOCTH
B TOUKe Pnl HAIBIBAKT OCHH MANZENCOE,

Hapepuoe, noaromy maremaTur T. Dunk B worne XVI eexa
HAZBAJ OTHOMIEHNE CHHYCA K KOCHHYCY « TAHTEHCOM » , MTO B Iepe-
BEOJIE ¢ JIATHLIHH O3HAYALT « KACAIOIIMIHCH»,

Mpsamaa OC npoxosuT Yepes HAYANO KOOPAMHAT, €8 ypaBHe-
HHe, KaK BLI 3HaeTe, y = kx,

Ipu x = 1 nonyuaem y = k, 7. e. yrooroit koaprunerT opa-
mMoit y = kx pasen opansare rouxkn C. 3Ha4UHT,

kE=1g .

Yron ¢, obpasoBaHHbI B BepxHed NOAYILIOCKOCTH OpAMO
¥ = kx u nyuom Ox, HaskiBawT yaaoMm nHaktona npasoi. Taxkne
e YTkl obpasyioT ¢ NONOMHTEIBHEIM HANPABIeHHeM ocH abc-
HHCe Bee npAMbie Y = kx + b:

yenosoll woauyuenm npamoir y = kx + b pasen manzency
£F yana HaKaAoHa.

B rpUroHoMeTpHH HAPAALY ¢ CHHYCOM, KOCHHYCOM M TaAHTEeH-
COM PACCMATPUBAKT KOMAHZEHE Y20a,

Koranrencom yria HaZkIBASTCH
HACTHOE KOCHHYCA M CHHYCA 3TOre yIVia.
COS @
sin g

clgop=

Iro paseHCTBO NO3BOASET ONPEAeSHTh HKoTaHrene mgioboro
yraa, CHHYC KOTOPOr'O OTIIHMeH OT HYJIH, T. .

(p#nn, n — nwoboe Lenoe YHCIo.

PeweHwe, Tocrpoum eIuHHYHYID OKPYHHOCTL ¢ LeHT-
poM B Hadane KOOPJAMHAT M OpPOBeAEM ock TaHnredcor. Orme-
THM Ha OKPYMEHOCTH € NOMOWILIO TPaHCOOPTHPRA TOYKY Paag,
220° = 360° — 140°. Yepes roury P,,, 1 Ha4AM0 KOODAMHAT IPO-
BeJIEM NPAMYK) — OHA [epecedérT OoCk TAHIMEHCOE B Touke O
{puc. T4). Opaumara sroil Toukm npufamxénno pasaa 0,84,

Buaunr,

tg 220° = 0,84.



Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

\

D84 [ C(1;: 0,84)

ﬂﬂ
Piss
=1
Puc. 74
3aMeTHR, 4TO
_fosg 1 _ 1
Gtg @ singp ain g tg o !
COS
HAWgEM:
ctg 220° =1 1 21,2

1g220° 0,84
OteeT: tg220°=0,84, ctg 220°=1,2.

Momxuo Gb110 I0# OOpEAecHUA SHAUECHHA KOTAHTEHCA BOC-
NONBIOBATECHA OCBK Komaxzewcos (pue. 75). Abcumcca TOUKH
nepecedeHnA npamoil, xacawmelicad eIMHHYHON OKPYMHOCTH
B rouxe (0; 1), ¢ npamoii (}P"|+ paBHA KOTAHTEHCY YIJIA .

Hoxasarenserso aroro (paxTa AHAJOIHYHO QOKA3ATENLCTBY,
HPOBEIEHHOMY AJIA OCH TAHTEHCOR.

Mpumep 2. Haitrn ofuimii Bia yOIos, TAHTEHC KOTOPBIX

pagen —1,2.

PeweHnwe., OrMernaM Ha OCH ¥
TanrescoB Touky C ¢ opaMHATOM, P !
pasHoit —1,2, 1 nmpoBegéM OpAMYIO
OC. Ipamaa OC nepecexaeT enu- i
HUMHYIO OKDPYIKHOCTL B Toukax P \\ P,
H Py — KOHIaX OJHOT0 H TOrO e 0 1
nuamerpa (pume. 76). Yram, ecoor- -5
BETCTBYVIOLHE 2THM TOUKaM, OT/H- e
YAWTCH APYr OoT ApYyra Ha nejtoe -1
qucno nonyoboporos, T. e. #a 180°n 1.2
{n — penoe uymeno)., C noMombio C{1; -1,2)
TPAHCHOPTHPA HAXOAHM, YTO VIOJd Puc. 76

H"




15. Tanrenwc w KoTaHreHs moboro yrna

P .OP; pagen —50°. 3uagnr, obimil Bl YyrIos, TAHMeHC KOTO-
puix pasen —1,2, enegyiomuii: —50° + 180, n — nenoe uneno.
OteeTt -50°+180°n,n= Z,

Ilo ennyey 1 kocuuyey yrnoe 30°, 45° 1 60° nerxo maiitn ux
TAHMHCHl M KOTAHMEHCKI. Haﬂpumep,

DR e e
=T A
2

[lepeuncieHHBle VIVILI AOBOJLHO YACTO BCTPEYUATCA B pag-
HEIX 3agavax, I03TOMY MHNOJIE3HO 3ANTOMHHTE 3HAMEHHA TAHI'EHCA
1 KOTAHIeHCA THX VIJIOB,

ﬂﬂ 3‘]‘ 45{ ,B[.l
m T n
Ppan 6 4 3
tgQ g 1 V3
etg @ NE) 1 2
YnpaxHeHusn

229, [lanu KOOPAHMHATEL TOMKH P, HA eIMHUYHONH OKPYMMHOCTH.
Borustcaure sin o, cos a, tg a, ctg a:

3.4). 12, _5 )
1]( 5’ ﬁ)' 3](I:EI’ 13)'
45 b4
2]( 4) 3 g
230.OupegenuTe 3HAK BEIPAMKEHHS!
1) tg 1487, 7) ctg—tg‘ 5
2) ctg 2487; 8) tg‘T ctg Ti
3) ctg 3487, 9)0 tg 68° — sin 687;
4) tg 5487 10)© tg 125° + sin 125°;
5) tg 230° sin 130°; 11)Otg 1,7 —sin 1,7n;
6) cos 285° ctg 1857; 12)0tg 1,2n +sin 1,2n.

@
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231. B kaxkux KOOPIMHATHLIX YETBEDTAX CHHYC B TAHMCHC HMET:
1) oguHAKOBLIE 3HAKH; 2) pasHble 3HAKH?

232.1) B xaxux ueTBEPTAX TAHMEHC H KOTAHTEHEC!
a) NOJOHTeNbHLL; 6) orpunAaTeALHbIT

2)0 MoryT 11 TAHPeHC ¥ KOTAHTeHE OJHOIO YIVIa HMeTh pas-
Hble 3HAKHT

233.C noMomeio oCcH TAHMeHCOB HaiiguTe:
1) tg 72°; 3) tg 126%; B5)O etg 215%
2) tg 40°; 4) tg 310°; 6)0 ctg 165°.

234 “'Haiigure obunii BH VOB, TAHTEHE KOTOPBIX paBeH:
1) 1,3; 2)0,7; 3) -0,4; 4)-1,7.

235% 14 rakux yraos ot 0° go 360°:
1) TaErernc pageH KOTAHMEHCY ]
2) TaHreHe NPOTHEONOIOMEH KOTAHTEHCY;
3) ranrenc Goabllle KOTAHIEHCA
4) TasreHc MeHbLINE KOTAHreHea?

2362 [lokaxure, 9T0 CHEYC 0CTPOTO YIVIA MEHEBIIE TAHIEHCA TOTO
JKEe YIIA.

2377 C noMomIbio eAMHEYHON OKPYHHOCTH ONpeienuTe, HMeeT
JIH CMBICT BREIDAGKEHHE!

1},|||tg2: 2) 1g tg 4; 3}*,|I|tgﬁ: 4) lg tg 6.

238 Mokaxure, 4rTo abcuucea TOUKM Nepecedednd npamoii OP
g P np 2
¢ 0CRID KOTAHTeHCOR pABHA clg P

239 “Zanonuure Tabnuiy.

o’ 0+ | 30° | 45° | 60° | DO° | 120° | 135° | 150° | 1BOD®
o [o]2]2

tgo 0 % 1 —

ctigeo | — |43




15. TaHrexwc w EoTAHTEHC moboro yrna

240. Burancanre:
i :r. n
—i —+tg—
ljtgncnaz B}cosﬁ t.g4
X 4 tg . o1,
2}ctg3 tgs, 4) 2 cos 3 ztgn

241. lIposepbTe cOpaBelIHBOCTS PABEHCTHAS
cos 30° + tg 45° — 1 = ctg 60° (1 + sin? 45°).

242 ® Haiigure nee YIVILL i, TIPH KOTOPBIX BEePHO DAREHCTEO:
1tgp=0; 2)ectgp=0; 3)tge=1; 4)tge=-1.

243 ® Haiigure Bee yrsl ¢ ua npoMeskyTia [0; 27], 408 KOTOPEIX
BEPHO PABEHCTED:

3
1) tg ¢ =1/3; 4}t—gm=—l{;~:
2) ctg:p=4"§: a) lg tg p=1g sin ¢ — 1g cos ¢p;
3) tg p=—/3; 6) lg ctg p =lg cos ¢ — lg sin ¢.
244 ® ykamure Bee VIIEL i, A8 KOTOPBEIX HE HMEeeT CMBICIA BhI-
paseHne:
1 1
I —— 8) ————: 5) lg tg o;
thq_ lt”_l )igtgo
; : S
2) rrers 4}tgm+1’ 6) lg ctg .

245 ® 3anumute ypasHeHHe NPAMOil, ecAN M3BECTHO, YTO OHA
OpoxXoanT.
1) wepea navano KOOPAMHAT;
2) uepea Toury ¢ koopauHaTaMmn (0; 3) B eé yron HAKIOHA

paBeH:

a) 30%; ) 457; B) 120%; r) 135°.
246. Yro Goasie:

1) sin 1° mau sin 1; 3)© sin 15° mau sin 15;

2) tg 1 mnu tg 2; 4)© cos 3 nam cos 47

I} Koutponsmsie sBonpocs: n 3aganus
Yro HASKIBARTCA TAHTEHCOM B KOTAHreHcoM dmoboro yroa ¢f

Ipyn kaknx aHAUYEHNAX @ BRIpaxedne cig ¢ tg ¢ He IMeeT cMBIC-
na? okasinTe, 4ro pasederso clg ¢ 1g ¢ = 1 BepHo npu Beex fo-

OYCTHMEIX GHAYEHHAX .

R -
.

3. O noMonisi ocH TaEreHcoB Haianre tg (—-40°).




Fnaea 4. TPUFOHOMETPUYECKME DYHKLLMA M MX CBOMCTBA

i ) 16. NpocTeiiwne
TPUrOHOMETpUYECKMEe ypaBHeHUs

B npeaslayiiEx OVHKTAX Bl YiKe HAXOAHIH VIO 10 dHAYEHHIO
ero CHHYCa, KOCHHYCA, TAHMEHCA HJIH KOTAHIeHCA.

VparHeHHUA BHIA
sinp=a, cosgp=a, tgyp=a, cigp=a
HAZBIBAIOTCH NPoCTelmuMuy
TPUTOHOMETPHMECKHMH YPABHeHHAME.

B pansseiimem Gyiayr BeTpedaThes pasiyuHbIe TPHrOHOME-
TPHYECKHE YPARHEHHUA, OJHAKO BCE OHHM B Npolecce pemenus Oy-
A¥T CBOIHUTECA K l]pﬂCTEI".TLTJ.[l'!I.M. EcTecTBeRHD Oo3TOMY CHAYMANA
BRIACHUTE, KAK PEIIalTCs NPoCTeiliHe TPHrOHOMETPHUeCKHe
VPABHEHHA,

YpaBHeHue sin ¢ = a

INMpsamasn y = a npr —1 < a < 1 nepecexaeT OKPYAHHOCTE B IBYX

Toukax P u P (puc. 77). Hucao ¢, npunadnexcawee npoe-

MY LY ‘:——;:; %}, CUHYC KOMAOPozo paseH d, HAIbleanm aprell-
nycom a. Oboapaverne: arcsin a (¢arcs oaHavYaeT «JyTas, 4 e~
JHEOM «aArcsin s MOMHO nepesecTH KaK «Yrofj, CHHYVC KOTOoporo
paBeH a» ).

Wa pueyara 77 sugso, uro ypasHenne sinp=anpun—-1<a <1

HMEET IBe CepHH KOpHEeil.

¥\
singp=a: 1 P%
1) o = arcsin a + 2nn; ! i/“"\pw
2)p=n— arcsin a + 2an, =
n — moboe 1enoe YHeIo. \Pn
= 0 i &
Bripasenune ansa BTOPoil cepHl Kop-
HEeH MOMHO HECKOJALKO YIPOCTHTH, 38- e
MHCAB: e B
=—arcsina +(2n + 1)=x. Puc. 77

12}



16. MpocTewmwe TPUMHOMETDUYECKWME YPABHEHMA

Peltenne Kamgoro ua ypasaeanii sin ¢ = 1 # sin ¢ = -1, kag
BRI Vi3e BHEIH, 3ANMHCLIEAETCA B BHe 0QHOI cepHl KopHeil.

sin¢=1.q&=%+2m.n €Z;

sin:p=—1,1p=—%+2m.nsz.

YpasHeHue cos p = a

B mapHOM cayuae HALO PACCMOTPETE NPAMYIO, NepHeHIHKY-
aspHYio ocH abcnmpee, woTtopas npe —1 < g < 1 nepecexaer
OKPYKHOCTE B ABYX Toukax Pu P (puc. 78). Kak u B npesnr-
OVIOIeM CJOVHAe, H0f YMCcia § BBOAAT CHPIMANLHOE HASBAHHE
CAPKKOCUHYC d% — KOPEHbL YPABHEHUA COSX = a, npunadie-
acauis npomexcymuy [0; n] (na pue. T8 cooreereTByIOIIAas Ayra
eNHHMYHON OKPYHMHOCTH Bhigeneda); obfosHadaioT aApKKOCHHYC
MHETA @@ arceos a (Vrod, KoCHHYC KOToporo
pasen a). Y

M3 pHCYHKA BHIHO, YT0 YDABHeHHE

cos @ =a npn —1 < a < 1 umeer ABe cCepHUH P, -
KOpHei. @
e |\ ),

-1l @ ] 1
COS ¢ = a: : ,4{9 -
@, =arccosa+2nn,n € Z; P

@, =—arccosa +2nan,n € Z.

-1

Puc. 78

Kar ® B caydae cHHYyca, pelleHHe KAMKION0 H3 YpaBHE-
Huit cos ¢ = 1 1 cos p = —1 3anUCLIBAETCA B B OAHON cepun
KOpHEe,

cosp=1,p=2nn.ne Z;
cosp=-1L,p=n(2Zn+1),n e Z.

OrmernM, 9To ecad 4uciao ¢ Goasme 1 wap mensme —1, To
HH YPABHEHHE 8in (@ = @, HM YPABHEHHE COS ( = 4 KopHeil He

HMEeT.
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YpasHenunatgop=anctgop=a

Pemenns ypapaenuii tg ¢ = a 1 ctg ¢ = a nponmmocrpapyem
€ MOMOIEI OCell TAHTeHCOB M KOTAHreHCos (puc. 79).

H\L‘HD, HUTO YHCIOD 4 B 3THX YPABHEHHAX MOMET OBITH M00BIM.

-
tegp=a, cigp=a, i
p=arciga+mn,ne Z, p=arcceiga+mn.ne Z,
—%«:arctgn{f‘z—, 0 <arecctga <m,
amtgﬂ — yroJ ua npomMe- ﬂmgﬂ' — ¥T'oJl H3 npoMe-
syrra (0; ©), KoTaHreHe KO-
H{?'I‘Ra[ 2] TAHIeHC KO- TOPOro paBeH da,
TOpOTO paBeH a, ctg (arcelga)=a.
tg (arctg a) = a.
\ S

Mpumep 1. Haiitn xopum vpassenna 2sinx + JE = 0,
npuHagnesanine npomeskyrry [0 2x].

PeweHuwe 3aMenHM JaHHOe YpPaBHEHHEe IpocTelmmM

VpasHeHHeM sin x = —g. Ero kopum:

J3

1) xﬂarcsin(—T)+2nn,n e Z;
2) x==;1:—a.r[:sm( ""f_)+2nn, ned.

Ha pucyara 80 suano, uTo

arcsin (—a) = —arcsin a.

¥ vy

(a; 1) 1 1

N [

| 'FU -

1 " a Q 1 =x | 0

; —a
"] Pnh‘:u]nl—u}

a) ) =

Puc. 79 Puc. B0




16. MpocTeAMe TRUMMHOMETRUYECKHME YPABHEHMA

C yuéToMm aTOro MOHHO 3AIMTHCATE:

arcsin [ -%) = —arcsin % = —%.

[Ipogonssas pelieHue ypaBHeHHA, MOJYIHM:
1]:——§+2nu neZ 2]x=n+.i3'5+2nn,nez.

Bynem nogerapingaTs B 9TH ABe cepul pemieHuil 1ensie 3gade-
HHA 1 W ONpeledaTh, NPHHALISHAT JH DOodydaeMeie [IPH 3TOM
pemerus npome:xyTry [(; 2x].

Mpu n = 1 umeem

x5 =—%+2n= 53“

JAdpyrue pemenns aroil cepHl BRIXOAAT 38 PPAHHILE NpoMe-
JKYTHA, MOCKOABKY OTCTOAT OT X, He MeéHbIe, 4eM Ha 27, a rpa-
HHILE HPOMEKYTHA OTAHYAKTCH OT Xy MeHLIIe, MeM HA 2n.

AHANOrHYHO NOJVYAEM eIHHCTEEHHOE pellleHHe BTOpoil ce-
pUH, BXOAALEE B YRASAHHELE npoMeskyTok: upu n = () monyaum

*

41
o
bn -'l:t
Oreer:
B3
E Mpumewnasne. [Honyune npo- ?“
x
cTelines VpaABHEHHe 8in x = - "'51 MO

HO DBLIO HHO'EIDHEI{TII: ero pellieHHMA Ha
eaMHUYHOR oKpyEHoeTH (pue. Bl) n cpa-
oy 3anHCcaATh OTBET.

PeweHwe. Iaoa moboro a na npomexscytia [0; 7]
arccos (cos a) = a.

dn|_ 3n
&) F

Iockonsry 0 < 8r < T, Arccos [ costC

5

OtseT: 37,



Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

PeweHwue. Obosnauum tg x ByKBoil y, TOrMA JAHHOE YDAR-
HeHHE NIPDHMEeT BHEA

Ty2—y—6=0.

Ero kopuu: y; = 1, y, = —%. Bosepaugaschk K nepeMeHHOI X,
MOJTYUHM:

tgxr=1,x= % + wn, n — mwoboe eaoe THCAT;

tgx= —g—. x= arctg(—%] + nn, n — moboe LeIoe YHCIo.

damerum, uTo arctg[—%) = —arctg% (puc. 82). lloaromy BTO-
PVIO CEPUI0 PelIeHri MOMHO 3AIHCATEL TAK:

i
X =nn — arctg 7 n — nwboe Menoe YHeIo0.

\

-

=1|

arctg %

1

x
arctg (—

7)

Puc. 82

OTteeT: % + nn, nn —arctg %, n — aoboe [nesioe YHeIo.
YnpaxHeHus

247" Henonsaya Tabnuny sHageHnil CHHYCOR B KOCHHYCOR, [TOTY-
YEHHYIO0 IPH BRINOMHEHNHA 3anaana 239, sanonauTe Tabamiy.

o -1 1 0 0.5 |-0.5 V2 V2| 3 V3

2 2 2 F

Arcsin o

Arccos o




16. MpocTewmwe TPUMHOMETDUYECKWME YPABHEHMA

248. Ucnoneaya tabamiy sHadeHnit TAHCEHCOB M KOTAHTEHCOB,
NOAYVUEHHYI) NPH BRINOJNHeHHH 3aganma 247, zamonHuTte

TABIHILY.
« |2t |0 |F[F|F|-F
arclg a
arcelg a

249, [MocTpoitTe yroma, paBHkI:
1) aresin %; 3) arctg 2;

2) arr.cus( —%]: 4) arcctg (—%)

250 Hcnoneays rpapuuecKyld HMILTIOCTPAIMIO, ONpPEeIHTe
SHAK PASHOCTH!

1) arcain% —aresin 1; 3) arctg 1 —arctg 4;
2) a.r[:cos%—arccﬂs 1; 4) arcetg 3 —arcetg 1,5.

251 9% B kaxux rpAHANAX 3AKIIOYEH YIO:

1) %arcsin pi 3) % + arctg p;

2) 2 arccos p; 4) n + arcctg p?
252. Brapeanre:

1) arcsin %: 4) arcctg ﬁ: 7) arcsin 1;

2) arctg (-1); 3) arccos 0; 8) arccig 0;

3) arccns( —%]; 6) arctg Jai; 9) arccos [—%]
253~ Haiigure snavenne BEIPaKeHHa:

1) a.r{:t:ns( COS g ]; 4) arcetg (ctg 1);

2) arcsin[siﬂ%): a) coa(arccoﬁg);

3) arctg (tg 1); 6) aln(nmai_n ?]

@



Fnaea 4. TPUMOHOMETPUYECKME DYHKLLMA WM MX CBONCTBA

254 Haiignre snauenme BhIPAMEHNA]

V3 N

1) sin { a.rt:si.n? + arccos —]:

2
J2 J2

2) cns( arccos -~ + arcsin ' 7 ):
3) cos (arctg 1 + arectg 1);
4) tg( a.rt:si.n% + mtgﬁ).

255 Moser mu: 1) aresin t; 2) arccos ¢; 3) arctg i; 4) arcctg ¢
NPHHUMATDL 3HAMOHMA:

a) 0; r) 2; ) K) —2m;
6) —1; a) 1; o) = n) 34/5;

. _x. x, V2
B) & 8) i u) 55 ) 57

256. Cpasaure o 1 [}, ecnu:

1) 5a +%= arcain[—%); 1ﬂﬁ+TT“ =arccos(—"f]:

R 1) 33 4% _ pregin (-3

2) 3a 5 arccns( 2], 3p 2 ﬂIEBln( S ]

257. [lna kaKkux aHaYeHUH d HMEET CMbIC/ BhIpajkeHne;
1) arcsin a; 3) arctg a;

2) arccos a; 4) arcctg a?

258 “Haiignre KOpHH YpABHEHHMSH, NPHHALIEKAIIHE OTPEIKY

[0; 2r):

1) sin x = 0; 5) 2sin( 2 -x) = 1;

2ecosx-1=0; B)etg(x-n)—-1=0;

3}3tgx+ﬁ={l; T]chs[x—§)+ 2=0;

detgtx—-3=0; 8]25i:12x—ﬁsinx=ﬂ.
EEQFBEPH{: 1 YTEEPXIEHHE, YTO OPH A000M 3HAMEHWHN a:

1) arcsin (sin a) = a; 3) arctg (g a) = a;

2) arccos (cos a) = a; 4) arcetg (ctg a) = a?

Ecnu BB cuBTAGTE, UTO YTEBEDIKAEHUE HEe BEPHO, IPHEEIUTE
OIMPOBEPTAIONTNE TpHMep.

e ®.



17. CopmMynsl NPUBEAEHWA

EEﬂ..BepHu 1 yTEEpIKAEHMe: «Arcsin (cos a) = % — a gna mobo-

ro aHaA4YeHHA d» 7

261 Yro oanavaior crosa apka, apxada? CyiecTsyer au Ka-
HBH'H.HEF,UJ: CBHA3b ITHX CJAODB CO JHAYEHHeM IIPHCTABKH
4APK» B CHOBAX «APKCURYCH, «dPREOCURYC T

262 Pemmure ypasuenne:
1)4sinfx+5sinx+1=0; 2)3cos?x+2cosx—5=0.

263.1) OO paAcHUTE NETOYKY PABEHCTE:

T w aresin E = amcus% = arctg ﬁ = arectg ‘E

3 2 3"
2) Cocrasbre AHAJMOTHHMHBIE UENOYKH DABCHCTB A8 HHCE
Eul
6 4

I} Koutponsmsie sonpocs: u 3apanus

1. ChopaynupyiiTe onpefenesis apEcHHYCa, ApKEOCHHYCA, Apk-
TAHMNEHCA H APKEOTAHIMHCA YHCIIA.

2. Bu‘mcnn're( arcsin % + 2 arccos % ] arctg %
3. Haiiguwre xopHE YpABHEHHA, NpUHALIexANHe oTpesyy [0; 2x):

a)einx-0,5=0; GB)tgx-1=0.

0 17. Dopmynsl npuBeaeHUsa

¥e B IPEBHOCTH NpPH BLITIONHEHWH PASIHYHEIY PACMETOE IIpH-
MEeHATHCH TAGIHUIIEL, B KOTOPHIX OLIIH NPpHBEIeHBl IHAMEHNA CH-
HYCOR, KOCHMHYCOE M TAHPEHCOE OCTPRIX yrnos. Yrodsl nonsao-
BATHCHA TAKMMN TAGTUIIAME, HY#HO OLLIO YMeTE OPUEOLHTE TPH-

roHOMeTpHUecKHe (pyHEIUN ¥ yraam ot 0° go 90° (u'r 0 no %),

T, €. BRIPAMATE 3HAYEHHA TPHIOHOMETPHYECKHX (DYHREUMHE 10~
OLIX VIVIOE 4Yepes IHAYMEHHS TPUTOHOMETPHMECKUX (DYHEIH
yraos ot 0° go 90°,

PacemMoTpuM cHauana, Kak TPHTOHOMETDHYeCKHe (DYVHKIIHH
moboro yraa npusogaTcea K dyEkouam yroos ot 0° go 360°

{or 0 go 2n).
@




Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

[MockonbKy MOBOPOTEL HA VIViLl, OTJAHYAKIIHECH APVT OT APYra
ua 360°n (na 2nn), roe n — nwboe Hejloe YHCT0, HMEIOT OJHY U TV
e KOHOUHYIO TOURY, TO YMEHLIIeHHE HIH VEeIMYeHie ApryMeH-
Ta TpuroHoMerpHueckoll yHKUMHM Ha 2n He HaMeHseT eé 3HAa-
qeHNA,

sin (p £ 2Zx) =sin ¢
cos (p = 21) = cos @

tg(px2r)=tgo
ctg(pt2n)=ctg o

Mpumep 1. [pusectn & yray or 0° go 360° (ot 0 go 2x):
cos 2000°, sin (u% )

PeweHwe, cos 2000° = cos (2000° — 360° - 5) = cos 200°;
i _59_11 == g R _ - - i E
Bm[ 6 ] Sm(ﬁ 2n 5) amﬁ.

OteeT cos200° sin -ﬁ’-‘-.

Hoayunrs caeayiouine Tpu GopMyisl MPUBEJEHHA HAM OMO-
YT pUCYHKH.

Ha pucynre 83 roukn P, P, P, u P, — KOHeUHEIE TOU-
KH M0BOPOTOB HA YTkl ¢, —@, T — @ u 7 + @. Toukn P, u P, cum-
METPHYHE! OTHOCHTEILHO ocl abeinuee, 3HAYAT, abCUMCCh] 3THX
TOYEK PABHEL, & OPAHHATE IPOTHBONOIOMHEL.

cos (—@) = cos
sin (—g) = —sin ¢

Toukn P, o B P-.p- A TAKME TOUKH
Pm - B o ABIAIOTCA KOHIAMHE COOT-
BETCTBYIOIIHX IHaAMeETPpOBE elHHHYHOHN
OKPYIKHOCTH H, CABAOBATENbLHO, CHM-
METPHYHEI OTHOCHTENLHO €6 [eHTpa —
HAYANA KoopauwHAT. AfcoHeckl 3THX
TOUEK TPOTHBONOMOMHLL, MPOTHBONO-
JOMHEL M UX OPJHHATEL




17, opMynsl NPWBEREHWA

co8 (% — @) = —cos (—@) = —cos @
cos (n+ @)= —cos @

sin (x — @) = —sin (—¢) =sin @
sin (7 + @) = —sin @

It POpMYIE HOFBOAHAIOT NpPHBE-
oTH K yraaMm ot 0 na%{w 0° oo 90°) cu-

Puc. 84

HYC ¥ KOCHHYC JI00LIX VIVIOR,
Tourn P, u P, (puc. 84) — KoHeuHEIe TOYKH [OBOPOTA HA
S—¥
2

YIVIBL @ H % — . DT TOYKH CHMMETPHYHEBL OTHOCHTENLHO HNpAMoi

¥ = x. C cummerprelil 0THOCHTENBHO 3TOH OpAMON BRIl yie BeTpe-
YANHCH, PACCMATPHEAA IPpahUKN BIAUMHO-00pPATHEIX (PYHKITHI.
Abecuucca roukn P, pasHa opausaare Touku P, a opauHaTa
—==ip
2

Touku P, pasHa abcrHcce TOYKH Pq,.
= =P
2

coﬂ(%-¢)=simp siu(l‘z‘--p)=ms¢

Monyuenasie hopMyIsl TPHEEIeHUA NOIBOAAKT DOHATE PO~
HCXOMICHNEe TEPMHUHOB ¢KOCHHYC» M «Kotaurencs. B dopmyne

ain( % -~ ‘-'.[.‘r] = COS () APTYMEHT KOCHHYCA JOIOJIHAST APTYMEeHT CH-

HYCA 0 %: (% - :.p) +q= % OT nepecTaHoOBKH CHOB Sinus com-

plementi (cHEYC JONONHEeHHA) H COKPANIEHHS OJHOTO M3 HUX
ofpasoBaicid TEPMHH +KocHHYC». TepMHH +KOTAHTEHCH CTAJH
NPHMEHATE N0 AHATOIMHH C s KOCHHYCOM# .,

n

ILna npuBeeHHA K YIVIY () CHHYCOB M KOCHHYCOB YIT0B 7 T 0

an an
5 TR + () MOMHO HCIOABIOBATL CHMMETPHH TOMKR Pi
2

¢ Toukoit P, ., OTHOCHTENIEHO OCH OPAMHAT, C Touroit Py, or-
st i
2 2

@

-%



Cnasa 4. TPUTOHOMETPUHECKWE @YHKLIMK M MX CBOWCTBA

HOCHTEABHO HAYAMA HKOOPJHHAT H C© ¥

Toukol Py, . OTHOCHTEIBLHO OCH abe- P .
kL Ieo /_'

[ ip
muce (pue. 85).
Ho Mo#HO NPHMEHHTE H Yie no- Py
JydeHHLI® (HOPMYILl PUBEJeHHH, / 1 x
Jlng srore SJOCTATOMHO 3AMETHTL, 9TO 2

i 8,
T e e 2
'§+f\u i1 (2 ‘-P):

3 Puc. 85

= x_
8 _g=n+(Z-0).

Ll SR, TR b S
2+q: 2n (2 tp].

PopmMyabl NpUBeIEHNA AMH TAHTeHCA H KOTAHTeHCa Jerko no-
JAYHNTL, PACCMATPHEAA HX KaK YACTHRIC CHHYCA H KOCHHYCA, HA-
nmpumMep:
sin{z—¢) _ sing

tzfn—tp‘.l=m{n_w _mqf—tg'q:-

o @+ 2nn —p n—Q n+eq
gin o sin g ~gin g sin ¢ ~gin @
COS8 o Cos @ COS —Cos —C0s ¢

tga tge -tgp -tg ¢ tgy
ctga ctg @ -ctg @ —etg ¢ ctg ¢

B EEEECEE k=
Sin o Co8 COS —C0S i —C0S i
COS o sin ¢ —sin @ —gin g sin g
tga ctgp -etgo clg —ctgyp
ctgo tgg -tg¢ tgyp -tg g




17, opMynsl NPWBEREHWA

Dopmynsl NPHBEASHNS SBASIOTCS TOMASCTBAMM, T. €. OHH
BEPHKI JJIA MHO0LIX JONVCTHMEIX 3HAYCHWI (. AHATHIUDPYH TOTY-
HeHHVIO TEEJIHI[Y. MOHHO 3AMETHTE, YTO:

1) snar & npasofll wacmu gopmyas cosnadaem o sHAKOM
npusodumoll YHKULL 8 COOMBLMCMAYIOLLEL Yemaepmu, il
CHUMAMb  OCMPLLM J2a0M;

2) Ha3BAHUE MEHAKM MOABKD (PYHKLYLL Y2noa

%:I:tpni—“:ttp{gm:tu"nﬂ'?ﬂ“:tu“j.

Mpumep 2. Ilpusects cos 289° & TpHroHOMeTpHYECKOH
(PVHEIHK 0CTPOTO YIIA.
PeweHwe. Moo paccy:#IaTh CASIYIONIHM obpasom:
1) 289° — yroa IV yeTpeprH, B KOTOPOIH KOCHHYC MOJOMHTE-
JIeH, BHAUNT, B NpaBoil uacT (HopMYyILI HET 3HAKA ¢ —»;
2) 289° = 270° + 19° — paspaHMe MEHAOTCH.
Taxum odpazom, cos 289° = cos (270° + 19°%) = sin 19°.

OTeeT: cos 289° = gin 19°,

E MpamMesannme. Momeo 6Gwno npejacraEnTes 289° kak
360° - 71°, Torna HASBAHHE HE HAMEHHASTCH H

cos 289° = cos (360° — T1°) =cos T1°.

Morartae, 910 cos T1° = cos (90" - 19°) = sin 19°.

BrrauenaTs 3HAYEHWUA TPHTOHOMETPHYECKHX (DYHEIIHIE MOM-
HO ¢ OOMOUEK TabaMmi HAH HHKeHeDHBIX KANBKY/IATOPOR. Ha
HHMEHeDHOM KalbryaaTope us Windows, o koTopoM ynoMmuHA-
JI0CH B CBASH ¢ BEMHCIeHUEM cTeneHeil 1 norapmh)mMoB, HET HYIK-
Ikl ACOOJALIOBATE (DOPMYALI IPHBEJEHNA 04 BRIMHC/IeHHA 3HA-
YeHHWH TPHIOHOMETDHHUecHHX (PVHKEIWI — 3T0 JeJaeT caM Kadb-
kyaaTop (puc. 86).

Mpumep 3. C nomMombio KaabkynsrTopa saiita sin 43,5
€ TOMHOCTBIO J0 COTHIX.
PeweHwe Yrobwm sHalTH sin 43,5, HYHKHO cHavajga ne-
peiitTu B pesxHM paboTel ¢ pagHaHAMH, [ANH 3TOT0 «IIEIK-
HYTh® Mbillbi) Ha ykasarvene Pagmaust (Rad), unabpars 43,5,

<
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E Hanskynarop

Mpemcs Bun  Crpanes
| A0 A6 SO TSI 30001 AIHRIA36A2 |

CiHes &Dec OO OB | Orpagos & Pamians D Mo

ow Ow [ [ [ o )L ]
HO E OEEOE
| (oo (n ] ] Lo Lo JLs JL (o )]
OIS & OEEO 0]

oo la o i v} EJEDDE]E]
i Jlaflw i o Jl o ]

Puc. 86

G]]'.'I,EJI‘ICH}FTL# KJIaBHITY sin ® HNPpOYHTATE B OKOIIKEe HCKOMOE 3HA-
HeHHE
-0,46381551598382738881409597093642 (em. puc. 86),
sin 43,5 = —0,4638155159838 = —0,46
¢ TOMHOCTBIO [0 COTHIX.
OrteeT: sind43.5=-0,46.

Mpumep 4. Beiaue1uTh € DOMOIILI0 KATLKYIATOPA

ctg 48757° ¢ TOMHOCTBIO 00 THICAMHBIX.

PeweHnwe, Yrobsl nepesecTd KATBKVIATOD B DEIKHM pa-
OoTHL ¢ rpagycHOl Mepoil yrioe, clesyeT «IMEeNKHVTLE HA VHEA-
aarene I'pagvent (Deg). Brogum wucno 48757, sarem smén-
Kaems kaaepmy tg (mam tan — mHoe ofosHadeHMe TAHPEHCA)

H Ha ;-l-n — TAHK HaK E]IEIlH.B.ﬂhHDﬁ KIaBHION MJA KOTaHeHCa
X
HET, Mbl HAXOAHM €0 KaK BeJIHTHHY, DﬁpETH}"IG TAHTEHCY

Cos X 1 1
E x - - - -
tg gin x gin x tg x
cosx

Ha snankatope DOABUTCH YHCI0

—-2,3558523658237528339395866623439.
OreerT: ctg 48757° = -2,356.

Ecau npe BeIMHCIEHHR OKaMETCH, YT0 TAHMEHC HE CYIecTRY-
eT, 3HAYHT, HOTAHTeHC PDABEH HYJAK, A eCJIH TAHTeHC OKaMeTCH
paBHLIM HYJIIG, TO HE CYINECTEYET KOTAHTeHC.

-



17. CopmMynsl NPUBEAEHWA

Mpyumep 5. Bartaueants ¢ DOMOLILBI0 KalbKYIATOPA
arcsin 0,7.

PeweHwne. [lomoraer HH:KeHePHLIH KAMIBKYAATOD U B Ha-
xoxcaeHu yraos. Tak, yrodnl HaitTy aresin 0,7, HYKHO BBECTH
0,7, «ménxkHyThs Ha veasatene fnv (or anmmickore caosa
inverse — oDparTHEBNi) B #a Kaaenme sin. Eenn kanskynaTop HA-
xoauacs B pemume paborsl ¢ rpagycHoil Mepoil, TO OH HOKa:KeT
44,42700400081, ecnn B pexumMe paborTel ¢ pajHAHAMH, TO
B OKOmIKe yBHAuM uncao 0,7753974966108.

OrveeT. arcsin0,7 = 44,42700400081°, arcsin0,7 =
=0,77563974966108. (Tpyano npecTaBiTh, YTO BaM Korga-Hubyaes
noTpedyercd BEMUCIATE YITILI ¢ TAKOH BEICOKOH TOMHOCTEIO. )

C PASBUTHEM JNEeKTPOHHO-BLIMHCIUTENLHON TeXHMKH, 0O-
aponAmel GelCTPO M TOYHO NOJIVYATE 3HAYEHHA TPHIOHO-
MeTpHYecKiuX (pyHKIWi YyIrIoB, 3A18HHEEIX KAK B IPAAYCHOI, TAK
M B PAAHAHHON Mepe, BLIMHCACHNA 3HAYEHUIT TPUNOHOMeTpHYe-
cKHX (YHKOWNH NDpakTHYecHH MNepecTAlH BINOJHATHCH Bpy4-
oyio. Opsako B npeolpasoBaHIAX TPHIOHOMETPHUECKHX BRIPA-
yeHH QopMyIiL IPHBEASHIA HCHOABIVIOTCH JOBOALHO MACTO,

YnpaxHeHus
L

264.llpueegaTe K TPHIOHOMETPHYECKOH (PVHKOWH ocTpOro

yraa:
1) a) sin 152°; B) sin 242°; Aa) sin 312°;
6) cos 124°; r) cos 1967; e) cos 326°;
2)a) sin 175%; B) sin 221%; ) sin 290°;
o) cos 166%; r) cos 235%; e) cos 306%;
3)a) tg 1117 B) tg 187°; ) tg 2867;
6) ctg 163°; r) ctg 215%; e) ctg 3197,
265. [Ipusenure k yraam ot 0° go 45%:
1) a) sin 729 0) cos T1°; B) tg 65°;
2) a) sin 175%; 6) cos 1557; B) tg 1027;
3) a) sin 285°; ) cos 273°; B) tg 250°;
4) a) sin (—355°); G) cos (—451°); B) tg (—-317°).

266. YopocTHTe BRIpaskeHHe:
1) sin 146° + sin 304° + sin (-56°) + cos (=34°);
2) cos 220° + cos 320° — tg 110° + ctg 380°.

2



Cnasa 4. TPUTOHOMETPUHECKWME @YHKLIMK M MX CBOWCTBA

267% vnu POCTHTE BRIPAMNEHHE:

an
cos (7 — x) EtE(T‘“’f]' sin (z —p) cos (3n + q)

g tg(%—x]sjn{r:+xj 3 M ma[m—%)cm{%‘+m]'
) sm[aT“ —.r] ctg[% +x]: & sm(i—“ —u]ai.n(u - :L—“)

cos(n+x)tg(-x)

el refulz o]

268 M Haiiaure ¢ TOYHOCTBIO A0 THICAYHBIX 3HAUCHHSA CHEYCA, KO-
CHHYCA, TAHTEHCA M KOTAHTEHCA VIVIA:

1) a) 120°; 6) -225%; B) 3007;
2) a) —-1507; ) 2107 u) 315°;

Tn., an, _43n
3) a) al 6) ¥ 1 B) 5 -

269 B BriuncauTe ¢ TOYHOCTHIO A0 THICAYHBIX:
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)).

270 ™ [loragaiitecs, Kak HAXOLHTHL HA KANBLKYIATOPE 3HAYSHHA

APKKOTAHTEHCOB,
271 ¥ Haitnure npubmxéaHoe 3gaveaue arcelg a, ecnu a papHO:
1) 15; 3) —26 589; 5)® tg./2;
2) —0,000547; 4) -%; 6)® tg (-46°).
272. Peminte ypasHeRne Ha npomesxyTie [0; 2x]:
1}23in[_;.+x]=$§; 3) tg (n+ x) = 1;
2}2c03[:;"2—“—x)+1=[}; 4) 3 ctg (21 - x) = /3.

273. Pemwre ypasHeHHE:
1}23in[x+.;£)+ﬁ={];
2}cus{2n—x]+ain[%+x]=ﬁ:

. 'll'r- = - E‘
3}31.11[5 .'r) sm4,
4}03tg(2x—l;-)—ﬁ=ﬂ.



18. CaoRcTea W rpade dyHEwan = sin x

274 ® Haiinnre snavenne BIpastenns:

1) arcsin[sin %n]; 4) arctg (tg 10);
2) arccos [ cus%); 5) arctg (ctg 10);
3) arccos (sin 6); 6) arecsin (cos 5).

I8 Koutponshsie sBonpocs! u 3aganus

1. Kaxne xoopawHATE HMeeT Touka B, CHMMeTPHYHAA TOUKEe
A(m: n) oTHOCHTETRHO:
a) ooy abeupee; B) HAYANA KOODAMHAT;
6) ocu opouHaT; r) npaMoi y= x?

2. Joramnre, 9Tosin (2707 + o) = —cos 0”,

3. Haiizmre: a) sin 855°; ﬁ}tga*‘T".

18. Ceoncrtea n rpadpumk
dYyHKUUKN iy = sin x

Bel NoaHAKOMHIHMCE © HEKOTOPRIMH cBoficTBAME (DYHKIHH
Y = 8in i, APryMeHT () KOTOPOi MOMKET NPHHEUMATE J00kIe 3HAYE-
HHA. JTH cBoficTBa yAoGHO HCOOAB30BATE IPH NOCTPOEHHUH I'pa-
thuka QyHKINE ¥ = sin x (apryMesT QYHKINKM, KAK BLI 3HAETE,
oburaao obozEauanT DVEBOIH x).

IMoerponm cHavana rpafue YHKIHH I = Sin X HA OPOMEyT-

we ot 0 go % pnsa agaveHMi x or 0 go %] Ha preyare 87 noka-

3

._

o

¥ -}

=

(=]

o | 39

|
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g g)
lr-
-
1_.
.
O Andxm 8xr & 0] x 1 8 w-xn x
168164 8B 2 2
a) i)
Puc. 88

SAHO, KAK MOXMKHO NOJVHATE TOUKH rpaduea GyHRIHE § = sin x
C MOMOII LY E,I[,HHH‘IHDE OEPYVHHOCTH.
CoeAMHNB TOYKH ILIABHOH JHHMEeH, MoayauM rpadur Qyix-

muH y = sin x nHa npomeskyrre ot 0 g0 % (puc. 88, a).

padmr dyErUn ¥ = 8in x Ha APYrUxX NPOMEMXYTHAX Noay-
YHM H3 NOCTPOEHHOH YacTH rpathuKa.
Dopmyna sin (x — x) = sin x noapoaAeT, HCIOALIYVA CHMMe-

TPpHIO FpadHKa OTHOCHTEILHO NPAMOR X = % (pirc. 88, ), nocrpo-

HTH €ro Ha NPoOMeRyTKe m‘% 0o .

DMopmyna sin (-x) = —\8in ¥ DOZIBONAET NOAYVIHTL rpadiik
dyurnnn ¥ = sin ¥ Ha npoMe:xyTEe oT —7 A0 0, Henonsaya obiu-
HBI B8 NocTpoeHHA rpAHKOB HeUETHRIX (DVHEIME npuém —
CHMMETPHID OTHOCHTEILHO HAYANA KoopaiuHAaT (puc. 89).

Popmyna sin (2n + x) = sin ¥ moKkassiBaeT, 4YTO SHAMEHMHA
VHEIINY I = 5in x yepes Kam ke 21 NOBTOPANTCH, T. 8. JAJIH 10~
foro sgavenHd x

sin {x — 2n) = s8in x = sin (x 4+ 2m).

wY




18. CroRcTea W roadm hyHKLMKA ¥ = =in x

IMopropawnipecs cOBLITHA MK ABICHHA B OKPYIKAIONIEM HAC
MHpE BCTPEHAIOTCHA JOBOJBHO YACTO: BOCKO] B 3aX0] colHia, Doil
yacos #Ha Coaccexoil Gamme Mockosckoro Kpemnsa, ronebamne
MAATHHHA HACTEHHLIX CTAPDUMHHLIX uacon. M B MarvemaTHKe Bl
BCTPEYMANTHCE ¢ DecKOHeUMHBIM HOBTOPEHHEM IPYIINE! (P B Apob-
HOH HacTH gecATHYHOR npobi, HANpUMep OpH genennn 4 ma 33
nonyuaerca GeckoHeuHas gecarHuHas gpobs 0,1212121212... .
Tarune gpobs HASKIBAKIOT AepuoduteckitMmi . ITOT e TEPMHH IPH-
MEHAIT U K (hYHKIHAM, 3HAMEHNA KOTODLLY NOBTOPAIOTCH.,

g N
Monosmureneaoe uyncao T HaswiBaerca nepuodom Qyuk-
uue y = f(x), ecan gna moboro sHAYEHHA X U3 eé obracTh
onpeneneHna:

1) x = T un x + T rose sxoaar s obnacts onpeneleHss
(yrKIH;

2) flx—T)= f(x) = f(x + T).
DyHKIHKM, HMelHe NepHoid, HA3IBAIOT nepuoﬂuue—

CHIULMLU.
L o

MepuoguunocTs GyHEONK § = Sin X N03BONAET NOAYYHTE eé
rpad@MK HA DPOMEeXYTKAX OT T A0 37, or —3n Ao -n, oT 3w g0 Sm,
oT —57 40 —37 # T, . ¢ IOMOLBI0 CABHIA MOCTPOeHHON YacTH rpa-
thura Brons ocn abcumec BOpaso M BAeBo Ha 2m, 47 u T. A,
{puc. 90).

E Mpumeuanne. B xavecTse nepuofs HyHKOHN § = Sin x momx-
Ho Obino Obl B3ATE 47, G 1 1. 4. Yseno 21 AENAETCH HAMMEHEITHM 13 B8
nepuogos. B aroM nerko yheguTeeA, HANLA PACCTOAHEE MeM¥IY ABYMHE
COCEAHMMHE ToUKaMHi rpafimka ¢ opauEaramu, pasaeivn 1. Haopamep,

- _£]=
3 [ 3 2m.
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Puc. 91 Puc. 92

[MonydenHan KPHBAA HASLIBAETCH culycouwdot. 910 nepebii
rpaiii TpHroHoMeTpHYecKHX (PVHRIHI, KoTophlil 6u11 onyhan-
wosaH yie B 30-x rogax XVII 8.

Cunyconia — OfHH M3 CAMBIX NONVAAPHEX rpaguxos B du-
auke. C Hell HenocpeACcTREHHO CEA3AHO ODPAKTHYeCKH J0boe KO-
nebauue. Ha puecynake 91 Bui BuguTe, uro huanyecknii MAATHHE
Ha ABMYIHeiica ¢ nocTosHAoN cRopoeThio ByManiHoil deHTe Bbl-
YePYHBAET CHHYCOMIY,

Cunayconny obpasyver 1 Kpail cpezadHOro HAHCKOCE pyJoHa Gy-
nmary (puc. 92).

IopepxHocTs BOJAH, KAK NOKa3auo Ha pucyHxe 93, muorga
HATOMHHAET cunycouny. Hapepuoe, nosroMy 9acTh CHHYCOMIED
AnHHeH, pasHol nepuoay (Hanpumep, Ha npome:xyTtee ot 0
no 21), HASEIBAIOT BOMIHON CHHYCOMIEL.

OcHoBHbie CBOWMCTBa QYHKUMM Iy = sin x

1. ApryMedTt dyHELHE MOMET IPHHEMMATE A100ble SHAYeHA,
2. Dyurkuna npuHEEMaeT T0dse sHadesns or —1 go 1.

3. DyuKuMA ¥ = sin x HeuéTHaA, TaK Kak 118 doboro sHave-
HHA ¥ BRIMOTHASTCHA Veaosme sin (—x) = —sin x.

I'padur pyEROUH y = 8in X CHMMeTPHYE€H OTHOCHTENLHO Ha-
Ha/a KOOpaunHaT,

4, PyHKIKUA ¢ = sin X OepHOAHYecKas, 68 HAMMEHBIITHM e pi-
0I0M ABINASTCH YHCIIO 2.

¥ e
e
0 - e N
Puc. 93



18. CroRcTea W roadm hyHKLMKA ¥ = =in x

3. a) Pyaxumua ¥ = sin x BoapacTaeT Ha NPOMERYTRAX

[-E + 2mn: ; - Erm] roe i — Jawboe nenoe YHCI0.

Hanpuwmep, npu n = 0 noxyyaem NpoMesyToK BOIPACTAHHA

. Tx, 9a
[ 5 2} aopun=2 npumemymr:[z 2}.

0) PyarIHA yOLIBAST HA TPOMEHYTKAX {% + 2nm; 3?“ + znn}.

rae n — mofoe nenoe uneao. Tak, npu n = 0 noayaaem npoMesRy-

T 3 3:': w:|

T‘“‘[z ] 2 3

, A0OpH i =—1 — NpoOMERYTOK |:

6. a) PyErOUA OPHEUMAST cBOE Hanbonbiee 3HAYSHHE, DAB-
Hoe 1, npu x = %+ 2nn, roe n — moboe Hegoe YHeno.,
6) DyHKuMa IPHHUMAST CBOB HAMMEHLIIEe ZHAYCHUE, PABHOES

-1, npux= —% + 2nn, roe n — nwboe Mejgoe YHCAO.

7. DYHELHA § = sin X OpHHEHAMAET JHAMEHHE, PaBHOE HYIIHO,
NnpH X =nn, rge n — nmoboe eaoe YHeao.

Mpumep 1. Pacnoao:knTh B NOPAAKe BOSPACTAHNA
gin 2257, 5in 310° n cos 118°,

PeweHwe, Myaxuua y = sin ¥ BOZpacTaeT HA NPOMEIKYT-

Ke oT _E ao 2. CAROBATENLHO, BONLIIEMY OCTPOMY VIOV COOT-

BETCTBYET GOJABIINI cuHye. BeipasuM AaHHble B YCIOBHH BLIpaA-
JKEHNA Yepes CHHYCHI OCTPLIX YITIOR:

sin 225° = gin (180° + 45°) = —sin 45°,
sin 310° = sin (360° — 50°) = —sin 50°,
cos 118° = cos (90° + 287) = —sin 28°.

Tak xak B nepsBol YersepTH GVHKIHA ¥ = sin X Bospacraer,
nmeenm: sin 28° < sin 45° < sin 50°, 3naunr,

—gin 50° < —gin 45° < —sin 28°.

OveeT: sin310° sin 225°, cos 118°,

&
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NMpumep 2. Mokasars, 4T0 YHCAO T ABAHETCH NEPHOTOM
thyHEOHN i = 8in X * CO8 X.
Adokasdatenectso. [lockoasky apryMeHT x aTol (pyHk-
MM MOMET NPUHHUMATE N00bie 3HAYSHNUS, HYHHO JOKAZATE, YTO
NpH BCEX JHAYPHUAX X

sin (x —n) cos(x —n) = sin x cos x = sin (x + ) cos (x + n).
Henonsaya opMyibl OPHBEIEHNA, TOTVIAEM:

gin(x—n)cos(x—n)=-sin(r—x)coa(n—x)=
= —gin x (—cos x) = sin x cos x;

gin (x + ) cos (x + ©) = ~s8in x (—co8 x) = 8in x cos x,

410 ¥ TpeboRAIOCE AOKARATE.

YnpaxHeHuna
I

275. BocnoasayiiTecs rpadbukom dyaKLaE y = sin X 418 ssimos-
HEeHHHA CHAeAVIONHY 3atanuii.
1) Mosso am oo rpadusy onpegeanTs mepuon GyHRLHR?
AsaaeTca IM 4YMca0 NepHogoM JaHHoll QyERUMK: T, 2,
3n, dn?
2) Kak oo rpaduky onopeae/dTh MeTHOCT PyHKIHNT
3) Haitaure rosuks, npuHaijiesallie oJHOBPEMEHHO B Npo-
MEMYTKAM BOZPACTAHWA, W IIPOMEXYTHAM yOLIBaHHUA
(hyHRI M.
4) Hazosure Hauboiblipne ¥ HANMEHBIIHEe 3HaYeHNA DyHE-
IHH.
5) HasoBuTe KOpHH YPABHeHN:

ginx=0; sinx=1; sinx=-1.

6) Haitpure anauenme: sin 0; sin %: sin (—%)

276. Henoaeaya rpadms dyaraun y = sin x, maiigure npubaw-
MEHHOS JHAYCHHE;

i - : . | )
1) sin 1; 3) sin 0,5; a) sin 2 ) sin[ E)‘

N — o W in| %
2) sin 2; 4) sin (-1); B}ﬂ}_ﬂﬁ, B}am( 6)'

o,



18. CroRcTea W roadm hyHKLMKA ¥ = =in x

277. Henoneaya rpadmk o csoiictsa pyvHKLHAK y = sin x, cpas-

HHTE:
1) sin 160° 1 sin 170°; 3) sin 1 usin 2;
2) sin 230° u sin 300°; 4) sin 5usin 6. _]

278. 1) locrpoiiTe rpaduk GyHEIHN ¥ = 5in X 8 BbijedHTe BET-
HBIM KADAHIAILLIOM Te £ro TOUKH, OPAHHATE KOTODLIX:
a) NoN0MHTeILHEL, 0) oTpHIATENLHEL.
2)0 Ha kakux npoMe:xyTkax (pyHKIHA y = sin x¥ opHHH-
MAET MOJOXHTEJIBHBIE H HA KAKHX — OTPpHIATEILHLIE 3HA~
HeHHAT

279.1) MocrpoiiTe ogHy BOAHY CHHYCOHIBI i = 8in X Ha DpoMe-
smytie or 0 go 2x, Baae 3a eguauay 2,5 cM. Beigeanre xa-
paHgamamMi PasHbIX IBETOE TOMKH rpaHKa, opAHHATE KO-

e 2T .

. () 1_.
a]pa.nm:l.{],z, 5 g

Nl e

A, o, ¥3, 42
o) ﬁmnme.a. 5 3 ' g

2)® Banummure abcnucckl BRIENEHHLIX TOYEK.,

B) MEHbIIE: —

-

280.” Pemmure HepaBeHCTRO:
1) sin x < 1; 3) sin x > 0; 5) sin x >4/2;
2) sin x > -1; 4) sin x < 0; 6) sin x < —/3.

281. 1) IocrpoiiTe rpadmi (hyHKIHY y = sin x ¥ NpoBeLHTE He-
CKONBKO ero oceil cuMMeTpun, ||

2)® Hanummure obmuii suUj YpaBHEHHH OCH CHMMEeTPHH
rpafpuka (pyHEIHH K = sin x.

282.1) IMocrpoiiTe rpaguk pyHKIHA § = §in X # OTMETbLTE He-
CKOJNBKO IEHTPOB CHMMETPHH aToro rpaduxa.

2)® Viamure obmumit B abcumce LEHTPOB CHMMETDHEN
rpaduka QyEKIHUH i = sin x.

283°1) JoramuTe, 4TO HHCNO T ARMASTCHA NePUOA0M (PYHKITHT!
a) y =sin® x; 6) y = |sin x|.
2) HaobGpasure cxeMaTiueck rpadmi sToil dyHKIAK,

&
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284 % Vianunre nanbonsinee n HAMMeHbIIEe SHAYEHMA pvHK-

ITTATH

1) y = 2 sin x; 4) y=3-2sinx;

2) y = —sin x; 5)% y =sin? x —sin x + 4;
3) y =sinx+ 0,5; 6)~ y=sinx+3sinx— 2.

285, ' Kakue U3 ClOeAVIONIMX (DYHKIHIT ABASIOTCS YETHBIME,
a KaKHe — HeUETHRIMH:
1) y = sin3 x; 3) y = sin x2;
2) y = sin? x; 4) y = sin x3? O

286° 1) IlocTpoiiTe B oaHOMH cHETEME KOOPIHHAT rpames dryHE-

OHH;
a) y =sin x; B) ¥y =sin 2x;
6) y = 2 sin x; t‘}y#sln(x—%).%

2) C nmomMompio kakux npeobpasosannii rpaduka QyHKIIMK
Yy = 8in X MOMHO HOAYHHTEL rpaduen aTHX GyHRIi?

287 % [Ipu KakuX 3HAYEHHAX @ PYHKIIHA

y=sg8in?2x+ 6sin 2x+a

NPUHAMAET TONRKO NOM0KHTENLHLIS 3HAYEHAA T .;!]

2882 1) Iocrpoiite rpadik QyHKIIT:

a) y = |sin x|; 6) y = sin | x|; B) y =|sin |x.
2) Asnsores an 5TH GYHKIHA HepHogHYecKIMEA?

289 °® 1) Arnawresa 11 PYHKIHE cerkaie (Y = 8ec X) 1 KOCERKAHC
(y = cosec x) HETHEIMH, €CJIH:

BeC X =

1 ,caﬂecx=,;?
&X 2in x

2) Uaobpasure ackusst rpaduxos atux Gynxmuii. =

“ KDHT]:DII!-HHE BONPOCHLI M 3a0aHUA

1. Haobpazwure rpadur yHKIAR § = 8in X 1 IepeUHCIHTE OCHOBHELE
CBOACTEA aT0 GYVHKITHH.

2. Cpassnrte sin 305° 1 sin 215°.

3. Torpapury dyvaroman y = sin x HaigaTe:

gin (-0,5), sin 1,5 u sin 2,5.




19. CeofcTea W rpadie dyHELWK | = cos X

19. CeoiicTea u rpadpuk
PYHKUMM iy = cos x

Banauy nocrpoenus rpaduka GYHKINH § = CO8 X MOMKHO CBECTH
K nocrpoeHno rpafuia pyHEKun iy = sin x. [lefiereuTensso, no-

CHONBKY cO8 X = 8in [ a+ E), rpadur GYHKIIHK § = COS X MOMHO

OOJAYURTE B3 rpaduka GVEKOEE § = 8in ¥ cOIBATOM NOCIEIHETO
BLOJE OCcH abcuuce BIAeBO HA lg‘- (puc. 94).

IMoryuenHk rpaUK ABTASTCH rPpapUKoM (PYHEIWH [ = COS X
(puc. 95) 1 HAsSHIBARTCA KOCUNYcOUDOIT.

OcHogBHble cBOWCTEBA QYHKUMNM I = COS X

1. AprymeHET (pYHEIHH MOM¥ET TPHEHMATE N100LIe 3HAYEHIA.

2. ©PyHKIHA OTpHHEHIMAaeT Jobbie sHakdennd or —1 go 1.

3. PyHKUMA ¥ = cOS X 4ETHaH, Tak Kak ara awboro sHaue-
HHA X BRINOJIHAESTCA PABEHCTRBO coS (—Xx) = cos x.

Tpapur QyHKIMK ¥ = CO8 ¥ CHMMETPHYEH OTHOCHTENLHO OCH
OpAHHAT.

4. DyHROHA i = cos X nepHoguueckad. Eé HAMMEHLIIUM Me-
pHOAOM ABNAETCH YMCa0 2.

3. a) PyHKUHA BO3PACTAET HA NpoMesxyTRax [-n + 2nn; 2an],
e n — nwboe genoe uwneno. Hanpumep, npu n = 0 nonyuaem
npomMesxyTor Bozpacranus [—m; 0], a npu n = 1 — npoMe:ryTOK
[m; 2n].
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6) Pyuruna yisiBaer Ha npoMesmyrwax [2nn; o + 2an], rae
n — awboe nenoe upeno. Tak, npu n = 0 DnoaryuyaeM NpoMeyYTOK
[0; =], a ups n = —1 — opomesxkyTok [-2n; —x].

6. a) Pyariua npUEUMaeT cBoé Hanbonbliee sHatYeHHe, pas-
Hoe 1, mpu x = 2nn, rae n — moboe 1eloe YHeNo,

0) DyHKINMA NPHHAUMAET CBOE HAUMEHLINIEEe 3HAYEHWE, paB-
Hoe —1, upu x = n + 2nn, rae n — nwoboe enoe YHCIo.

7. DyHKOUA y = COS X NPHHHMAET 3HAYUEHHE, PABHOE HYIIO,

npm x = -;— + nn, rae n — moboe Heloe YHCI0,

Mpumep 1. CpasuuTh 3HAYCHHA COS ETK H €OS %.

PeweHwe. Ha npomescyrre or 0 go % vHKELHA ¥ = COS X

vopsaer. [IpuBeném nanAble BLIPAMKEHHA K KOCHHYCAM VIVIOB H3

ATOrO NPpOMEeRYTHA:
2n ( :r) '
cog <t =ppg|m—T|=—cos®;
3 3 a3’

Sn [ n‘) T
COsE—=¢o8| M+ - |=—C08_.
4 4 4

B cnny yOsiBaHuAa (pyHEDUN i = cos X HA npoMexyTre ot 0 go
It

— HMEeEeM:
2
w - T a b8
cos X > cos X, orciona —cos & < —cos L.
4 3 4 3
OteeT: cusET“ = oS %

PeweHwe. OboaraunM aprymMeHT KocuHyca Ovkeoil x, 1. e.

3p— % = x. Paagenum obe yacTH HepaBeHeTBa Ha 2:

1
COBX <——.
2

OrMeTuM Kakyo-Eubyiab dacTs rpadmka QyHKIHE I = €OS X,
TOYKH KOTOpPO MMenT opJAHHATLI, MeHLIIHE ——1~. o ofosHAYHUM



19. CeofcTea W rpadie dyHELWK | = cos X

\'\
(
k
e
|
H.Ir

rpaHUnLL TpoMexyTRa abeiuee eplOpanuoiil vacTH rpadura Kak
X, 1 x, (puc. 96). Toraa

COS X, = COB X, = —%, x, mza—“, xzi%.
Jdnag Beex x U3 OPOMEXYTHA —-231 i 4—; HepaBeHCTRO

COos X < —% cupaseganeo. Jloholl 13 TpOMeRYTKOE, COCTOMIIIHX

H3 HIeHHE HePpABEHCTBA COS X < -—l,. OTCTOHT OT JAHHODO OpOo-
2

MeXyTKA Ha IeJIoe YHCI0 NepHofon: -2-5?3- + 2nn < x < f‘a—“ + 2nn,
n = Z£'. B sune Takoro ABOITHOTO HEPABEHCTBA M SANMCHIBAIOT
OOBIYMHO MHOMECTED BCRX pE]‘.ﬂBHHf{ HepapeHCTEA COS X = - %.

BepréMca Tenepk K NepeMeHHOI p:

2n T drn
e - —— A 5
3 + 2nn < 3o 3 3 + 2nn,n e Z;

2 i dr n
=2t 44 et L IEF R 5 .
2nn < dp < a 4+2nn,ne Z;

11x 19x
RN, ok LT e
i3 +2nne:3q:-::1 2nn,n e Z;

11n 2 19x 2
S5 L < = TN T
T Erm p < 36 aﬂﬂ neZ

Oteer: 1% 4 2. c g <

a6 3
neZ.
E NMpumewansne, [na pemweEns npocTeldlllers HepAREHCTEA

19z , 2
29N 4 S an,
36 3"

1
cos x < _E MOMHO GLLT0 HONOILIOBATE TPHTOHOMETPHYECKYID OKPYH-

HooTE (puc. 97).

I HanomeHM, uTo OyEeoi Z 0f03HAMAKT MHOMECTRO HEJRIN THORI,
N0aTOMY BANNACE i € Zo (R — aIeMeAT MHOMKecTRA Z) HACTO HCTONRAY-
@TCH B TOM e CMEICIIE, UTO H 41 — J0boe [enoe THe0s .,
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YnpaxHeHuns
I
290. Henoasaya rpadmk yHKIMK i = €COS X, OTBETETE HA BONPO-
Chl 1 BRINMOJMHHUTE 3a0aHHA.
1) HpomesyTKY BOZPACTAHMA HIAN YOLIBAHWUS NPHHALIE-
18n . on,
R G6) - & B) 57
2) ¥xaxnure Kakoe-HUOVIEL 3HAYEHAe ¥ = 4, TpABagIesa-
ree GMIGBPEME!!HD i § [IPDME}K}"TR}" BO3paAcTaAHMA, H I[PI‘JME‘
MYTRY yOBIBAHHSA,
3) Kax o rpathiky oOpeaelnTh METHOCTE (hyHKmmn?
4) Hazoeure Hanbonbioee N HaAMMeHbIIee dHadernua QyHam-
M,
5) HazoBuTe HECKONLKO 3HAMEHHI APIryMeHTa, IIPH KOTOPLIX
(hvHKIMA § = COS X NpHHEHMAaeT aHadedne, pasuoe 1, —1. Ba-
aaiire obmeit popaynoit kopHu ypasnenus |cos x| = 1.
6) Pempre ypasHeane cos x = 0.
7) Haitaure npubaiKénibie SHAYCHRA!

HHHT TOYKA: a)

a) cos -3’5: 6) cos (—3); B) cos 1; r) cos Eﬁ’l

291. 1) [Mocrpoiite rpadur GyHKOMH ¥ = COSX W BhIJIEIHTE
OJHHM [BETOM TE ero TOYKH, OPJAHHATLI KOTOPBIX MNOJO-
AHTENBHBI, &4 ADYIHM INBETOM — TOYEH C OTPHIATEJALHEI-
MH OpOIHHATAMH. m
2)® Ha xakux npoMeskyTrax (PYHKIMA y = CO8 X NPHHN-
MAaeT NONOAHTEeNbLHbIE SHAMEHHA H HA HAKHMX — O0TpHILA-
TeibHbLE T

292.1) ITocrpoiiTe rpadmr VHKONY i = c0S X HA OPOMEXYTHE
ot (0 1o 2n, BaAs aa eguuarny 2,5 cm. BoigennTe nBeTHbBIMH
KAPAHJALIAMHE Te TOYKH MpaduKa, OPAHHATE KOTOPBLIX:

a) paBHEL: ﬁ;%i—;' vz, 42, ﬁi—ﬁi
) boasbie: —l";E: i;—: B) MeHBIIe: %; —:JE. =

2 ]

N

2)® Kaxosrl abcunccsl BelJle/IeHHEIX ToYeK?

293 CpasuuTe anaveHmns:

1) cos 0,87 1 cos 0,Tm; 3) cas% H cos 1;“;
2) cos 1%5 M cos -TEE‘-; 4) cos 218" i gin 230°,



19. CeofcTea W rpadie dyHELWK | = cos X

294 Pemmure HEPABEHCTROS
ecosx<1; 3 ecosx>=0; 5]::05:1:{—&;

2) cos x> -1; 4) cos x < 0; 6) cnsx}ﬁ.

295. 1) Hocrpofite rpaduk GyHKIHK y = COS X ¥ NPOBELHTE He-
CKOJBKO €ro oceil cummerpun, |

2)® Hanummre ofmuil BujA ypaBHEeHHA OCH CHMMETDPHH
rpatuka QyHKIHE f = COS X.

296.1) llocrpoiite rpadmi DyHKIHN ¥ = COS X H YKaMHTE He-
CHONLED HeHTPOB CHMMETDPHH 3TOI0 rpaclmﬂa. _[;ll

2)® Viamure obumit Buj abenmec LEHTPOB CHMMETPHH
rpaduka PYHKEOHH § = COS X.

297 JokasuTe, YT0 YHCA0 T ABTASTCA NepuogoM QyHEIH:

1) y=tg x; 2) y = ctg x.
298° Viaxure manbonbiee 1 HAMMEHbINEe 3HAYEHHH BHIPA-
ACEHMAL
1) 1-cosx, 3) 1 ,
5 ' 2+cosx’
2-Dbcosx 1 :
2-5c08x, 1
2) 10 ® 3-2cosx ™

2992 1) B oxgnoii cucteMe KOOPAHHAT HoeTpoiiTe rpaduKn QyHK-

I
a) y = cos x; B) iy = cos 2x;
ﬁ}yﬂ%{:nsx; r}yﬁ{:us(x—f-%).g

2) ¥Vramure HANMeHBIIHE TEDHOJAE JAHHEIX (BYHKITHI,

3007 1) C nomomso kaknx npeobpasosanuii rpadguea GyHKLER
Y = §in X MOMKHO NOAYYHTE rpaduK QVHKIHK

y=2mﬂx+gﬁ

2) C nomombio xakux npeobpasosanuil rpadmika dyHKDHET
4§ = C0S X MORHO DOAVIATE rpafuk GyHKIHA

s _Xlg
Y zcns{x 4).

&
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301.® Haitanre nanmensummii nepuod GyHKITHNR:

1) y =cos 2x; 2‘_Iy=sin—‘g—.ﬂ
302 ® Kakue ua Qyukmmit ABIA0TCH:
4) UETHBRIMH; ) HEUBTHRIMMN!
1) y = cos® x; 4) y = cos® x 4 sin® x;
2) y = sin X 5) y = 8in?x + uca"’x+1:
hyran ] Vv sinx
3) ¥y =sin x + cos x; 6) y = 3 cos’ x + sin® x7

303. Henoasays rpadiii, peiinTe HePpARSHCTROS

2

l}siuxfT; 3) 2gin x > -1;

2}cusx}—§: 4)-2cosx = 2;
304 Pemure HepaBeHCTBO:

1) 2sin 2x - 1> 0; 3) Ein(%x+g];«:ﬂ:

2}231n(3x+ %)5—1; 4) —2ms(2x—§)-:ﬁ,

n KoHuTponbHbIe BEONPOCHLI U 3afaHue

1. Ilocrpoiite rpadgur (PyHKIUNR ¥ = COS8 ¥ 0 NepeYHCARTE e OCHOB-
HEIE CEHOMCTHEA.

Tn Gn
2. CpapENTe JHAYEHHA COS — H COS —.

(7]
3. Haiigirre oo rpaguxy (yHELHA ) = COS X CASAVIONIHE SHANSHUAS

cos 1, cos 2,5 1 cos (—2).

20. CeoiicTea n rpadpukun
byHkuMn y =tgxny =ctg x

Obnacrs onpegenesnnsa GyEEOUN § = tg x sxawodaer B ceba Bee
4HHENA, KPpOMEe YHee] BHIA % + nn, rpe n € Z. Kak »u npu nocrpo-

eHHH CHHYCOHLI, CHAYAJA DOCTPOMM rpaduk (yvHKOHH = {g x

HA IPOMEKVTHE [ﬁ: 5)+

@



20. CaoicTea » rpadiey hyHKUMA y = tgx U iy = ctg x

) Ly

@
=

WA

oA
=i
LA
S E]

=Yy

o
i ke
i

Puc. 98

B neBoM KoHLE 3TOr0o NPOMEMKYTHA TAHTEHC PaBeH HYJIIO,
a8 npu npabIMMKeHENd K IPABOMY KOHIY SHAYEHHHA TAHTEHCA
HeorpaHHHdeHHO yBeanunsaiores (puc. 98). Tpadmaecks aTo BhI-
rAIUT TAK, KAk Oyaro rpadumr pyERnEu y = tg x opHmn-
MaeTcd K npamoil x = %1 VX045 BMEcTe ¢ Hell HeorDAHHYUeHHO
BEEDX.

Brl yxe BeTpedwanHeh ¢ TAKHM cBOBCTBOM rpadmea (pyHKITHHE

y= -E (k 2 0): npr npubnuaxeHNH APrVMEHTA ¥ K HYIKD KpH-

BaA Kak Obl NpHAHMAaETCA K OCH ODAHHAT, 4 IPH VBEeJHYeHHH
aprymesTa — ® ocu abeuuce (pue. 99). Ocs abemuce HasbiBa-
0T ZOPUIOHMANBHOL dacumMnmomoil, a ock OpPAHHAT — &ep-
muKaIbHol acumnmomoil paura yrr-

yuu iy = .
* . A
ARATOTHYHO, NPAMAaA X = 7 BEpTH-
KAJBHAA AcHMOTOTA rpadura (PyHEIWH
y=tgx.

v Heckonkko clodHes BLIACHHTL, KaK
BeiraagaT rpadpur GyHRouM y = tg x
npH OpHbINXeHHH TOYeK K HAYAMY KOoop-
AHHAT. Puc. 99
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Dhdt

Puc. 100

3neck cHOBA NPHAET HA NOMONE ock TaHrencoe. Ha pn-
eyviare 100 ¢ nocnefgoBaTe/lbHbIM VBeAHMeHHEM NOKasaHA 30HA
TOUKH KACAHHMA OCH TAHTeHCOB H TPUIMOHOMETPHYeCcKoH OKpVIE-
HoCTH (Kamaslil caeayiomMil pHCYHOK NOKA3LIBABT TV YaCTh
OpeabLayIners, KOTOPad HAXOOHTCHA BHYTPH IpAMOYVIOIbHOM
paMEHR).

Mpl BHANM, 9TO OPH ZOCTATOYHO DONLINOM VBEIWUYEHHH IYTa
OKPYVIKHOCTH B 30HE TOUMKH KACAHHA CHAHBASTCH ¢ KACATENbLHOI.
ITo GHAYHUT, UTO NPU FOCMAMOYHO MARLY FHAYEHUAY ¥ HMeeM
nparkTHueckn tg x = x. [Moaromy rpadux dyaxuun y = tg x npu
MAJbLIX 3HAYMEHHAX X cauBaerca ¢ opamoil y = x. To xe camoe,
HCTATH, NPOHCXOAHT # ¢ rpadmrom dyerkoum y = sin x. Ha
pucyake 101 usobpamensl wacTi rpaduxos dyurunik y = tg x,
y=xmuy=sinx. A

HoayunTts rpadguk pyERKIAHR = {Z ¥ HA IPOMEKYTKE ( - %; 0 J
MOMKHO ¢ IOMOIILK paBeHcTeBa tg (-x) = —ig x, rosopame-
ro o cuMMerpus rpadmKa OTHOCHTENLHO HAYANA KOOPIHMHAT

(pue. 102),
H marousen, paBeHCTBO

tgx=tg(x+xrn),nelZ,

u u
A y=tgx . A
=z
i = s8in x
|
0 0,5 * tg‘{—x}=—t.g‘x
Puc. 101 Puc. 102



20. CaoicTea v rpadwos hyHKUMA = tg X u y = ctg x

OO3BOJIAET PASMHOMHTE MOCTPOEHHYI0 HA TPOMEMXYTHE (—%: %]

YacThk MpaduKa, CABHran eé Booak ocl abenuce Ha n, 2m, 3n M T. I,
Bneso ¥ Bupago (puc. 103).
Tpadmk GpyHELHK ¥ = {g ¥ HasbIBAIOT Manzencoudoii,

OcHoBHbie cBOMCTBA PYHKUMN iy = Lg x

1. AprymenTt (yHEOIHH MOMeT OpHHHEMATE A00OBEe 3HaYe-
HHHA, KpoMe % +nn,neZ.

2. DYHEIHA MOMKET NPHHUMATE N0DEe 3HAMEHIA.

3. dyErOuA iy = tg x HeweéTHAA, TAK KAk ANd Moboro aHaue-
HUA X 13 obnacTi onpegenennd tg (—-x) = —tg x.

Ipaduk GYHKIHN § = L X CHMMeTPHYEH OTHOCHTEILHO HAYA-
J8 ROOPLHHAT.

4. byprnua y = tg ¥ nepuognueckan. Eé HanMeHLININM Nepu-
000M ABIAETCA YHCAO0 T.

5. YHKUMA BOAPACTAET HA HHTEPBATAX [—%+ n; %+ an |,

roe n € Z, Tag, npu n = 0 noayuaeM OPOMEEYTOK BOZDACTAHUA

1'!.3_“)_

(—%; E], anpun=1— HpﬂME)EYTGR(E, s

2
6. Dyarnua y = tg ¥ NpUHAMAST 3HAYEHWE, PABHOE HYJIID,
npux=nn,neZ.
7. 'padux dyusonn iy = tg€ ¥ UMeeT BEPTHRAILHLIC ACHMITTO-
ThL, VPABHEHHA KOTOPBIX HMEIOT B X = % +nn,ne Z.

i

=0

|

Puc. 103
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.
TN

[Moayuntsk rpaduk GyHKOHH ¥ = cif X MOKHO ¢ NOMOIIBIO

I
i
i
I
]
i
—2m
I
i
i
i
i

npeodpasoBaAHMA TAHPEHCOMALI, TAK Kak ctgx = —tg[x—%).

Ilpu srom cHaxana, capurad rpaduy pyHEIHEH y = tg x BIOAL
ocn  abemuec Ha % BOpABO, HDoaydaem rpadur (QyHEIHH

= tg[x— u) & 3ATEM BBINOMHAEM CHMMETPHIO MOJVUEeHHOIO

rpaduKa OTHOCHTENLHO OcH abennee. B peayasrate noavaaeTcs
rpadmk dyarnnn ¥ = ctg x (puc. 104) — komanzencouda.

PeweHnue. Ilpueegém jaHHEIE TAHTEHCH! K yIiaMm oT —’-21-
T.
Aﬂ-ﬁ".
tgB=1tg(8-38n), tgl2=1tg (12— 4n).
CpaBnum 8 - 3nm 12 — 4n:
8-3n—(12—-4n)=n-4<=0,

SHAYHT,
B-3n<12—4mn.

IMocroneky HA NPOMEMYTHE (-%; %) pyERINA ¥ = tg x BO3-
pacraer, HMeeM
tgB=tg(B-3n) <tg (12 —4n)=1tg 12,
OteeT: tg8<tgl2.



20. CaoicTea » rpadiey hyHKUMA y = tgx U iy = ctg x

Mpumep 2. Haitri sanmMedbionit mepuo Qy e
flx)=1tg x-ctg x.
PeweHKe. Yrobel HailTH HAMMEHBIOWH Nepuos HYHEINK
flx), samerum, uro eé obiacTL oHNpejeleHHd BRIIOYAST B ceds

nrn

BCe YHCA, KpoMe 37 n e Z, Moaromy ana moforo NON0M¥HATE -

Horo T, MeabIIerO, YeM %. rpeforanne 1) Ha onpegeaeHnd IepH-

b

Ofa He BHINOAHASTCH, TAK KAK X = e T sxoguT B ofnacTs onpe-

geneHuAa, ax + T = [% - T] + T = % — me sxogut. C gapyroit cTo-

porm, ana T = % agauenud x, x — T u x + T opHOBpEMeHHO

BXOZAT HAH He BXOAAT 8 060acTs onpelenesns 108 moboro x.
ITpu mwbom spaveHHy x 13 obnacTu onpejeneHus f(x) AMeenm

f(x—~%) = flx) = f(.x-i—%]. Taxmm obpazoMm, HANMEHBIIHM
nepuogoM pyaxoun fix) = tg x - ctg x apnaerca ’—;-
. B
OTteeT: >
YnpaxHeHuna

I
305. Bepus! 1n yreep#IeHns?
1) Pyuruun iy = tg x 1 ¥ = ctg x HeuéTHbIE,
2) Bonpmemy sHAYEHHID APIYMeHTa COOTBETCTBYET O0Mb-
nreg aHaAYeHHE TAHTeHCA. PECEMOTPHTE AaHHOE YTBepMEIe-
HHE IIpH 3HaYeHHH EPI‘}'MEHTH:
= 2m,
3 ¥
3) BonbumieMy sHAYEHHMID APTrYyMEeHTA COOTBETCTBYET MeHb-
HIee aHaUueHHe KOoTAHTeHca. PaccMOTDHTE JAHHOE YTEEDM-
JAeHHe IDH CJeIVIOITHXY SHAYMeHHAX aPryMeHTa:
n = 2n.
*

Xy =—3 Xw = I3 X
1 3! 2 ’ 3 a3

- Xy=T1; Xy x,=2nm.

x,=2n.

@
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306.

307.

308.

309.

— )

Bemmoaunre saganwus, #enonasays  rpadhux  dyaxoun
y=tgx.
1) Haiigure npubnuxéHHOE aHAUYSHUE!

a) tg & 6) tg 1; B) tg 2; r) tg (—1).
2) CpaBEnTE 3BHAMEHWU A

-1 =T =
a}tg[. T)Htg[ 3)‘ B) tg 1utg 2

n br. s =
ﬁ'}t’giﬂt‘gTi r) tg (—1) u tg (-2).
3) BanumnTe NPOMENYTKH, HA KOTOPEX QyHKIMA iy = g X
NpHHHMAET!

i) DOJMOMHTeIBHLIE 3HAYEHHA;
0) orpHUATENLHEIE 3HAYSHMA,

BruimonuuTte sajaEng, WCNONL3YH Trpadui  (YHKINH
y=ctgx.
1) Haiigure npubaumxérHoe aHadeHTe;

a) ctg g: 6) ctg 1; B) ctg 2; r) ctg (-1).

2) CpasanTe 3HaYeHNA:

B b 75 kid 8z,
a) ctanLtglz. o) ctg,?nctg = B) ctg 1 mctg 2.
3) SanmmnuTe NPOMERYTEN, HA KOTOPRIX (hyHKIHA i = cig x
nNpUHMAMAaeT:

a) NoJ0HUTEeTbHEBIe SHATEH A
0) oTpHIATENLHLIE 3HAYMEHHA.

1) HocrpoiiTe rpadhur (yHEOMW § = t€ X 1 BRIAEIWUTE Pad-
HBEIMH IBETAMH T€ TOYKH rpadura, OPIHHATEL KOTODLIX:

a) pasnasl 1, Gonsme 1, mensme 1;

6) paBHE! -2, Gonkine -2, MeHbINe —2.

2) Banumure abcnuccs BRIeIEHHBIX TOUK. ||

1) Hoctpoiite rpadgue GyHKIAKE ¥ = ctg X U BLOeanTe pas-
HBIMH IBETAMM T€¢ TOUKH rpaUKa, OPAHHATEl KOTOPLIX:

a) pasHnl 1, Goasmre 1, menbime 1;

6) pasibl —3, Goasine —3, MeHbe —3.

2) BammuuTe afcHHCChHl BRIIEIeHHBIX TOMEK. ,In:ll



20. CeoicTea v rpaduey hyHKUWA § = tgx n y = etg v

310" Pemmre rpaUyuecKl HEPABEHCTROS

1) tg x < /3; 3) tgx < —1; 5) tg x > 8;
2) tg x> —43; ‘umgx{%; 6) ctg x < —3.

311, Joxammure, 4To:
ljtg(—— —tg--=tg-— 2) tg (a + n) = tg (a - 2n).

312. YeraHoBHTe, KaAKHe M3 caegviomnx (pvHEIHI 46éTHbIe, Ka-
KHeg HE‘-IIIE"THI:!E, a4 KAKHe He ABNAKTCHA HH '-[E’I‘HHMH, HH He-

YETHEIMH:

1) y = x +sin x; 5) y=tgx-|x|;

2) y=tgx+ctg x; E}y=cﬂsx:::;
3)y=x%cosx; 7}y=ctgx-cusx;
4) y = tg? x + sin x; 8) y = sin = __'t:l

313.”1) C noMompio KaKX npeobpazoBaHnil ua rpaduka yHE-
IHH ¥ = I X MOMHO DOJAYUHTE rpadukn pyHEIHE

y=tgx+2n y=tg(x+%]?

2) IocrpoiiTe B 0gHOH CHCTEME HOOPIWHAT rpapurl yHE-
LM

y=tgx, y=tgx+2 n y=tg[x+']

314" Kax ¢ nomoribio npeobpazosanuii rpaduka GyHEIHAR
y = ctg x monyunTh rpauKn pyHKILHi:
1yy=ctg x-1; 2) y =ctg (-x); 3)y=ctg(x-1)7

315 CpasHuTe ¢ NOMONILIO Mpauka:

1) tg 1 utg 2; 4) etg (-2) mctg (-3);
2) tg (1) mtg (-2) 5) tg 3mnctg 3;
3) ctg 2 uctg 3; 6) ctg 1 u cos ZILZII

316.71) Hocrpoiite rpadguk GyHKIHT:
a)y=ctg x—1; 0) y = ctg (—x); B) y = ctg (x — 1).
2) Henaerca i gjasHaA PYHKIIHA NepHOAHYeCKO?



Fnasa 4. TPUIMOHOMETPUYECKME @YHKLIWMK N MX CBONCTBA

317. HaiiguTe KOPHH YDABHEHHA:
1) tg x = 1 Ha npoMemyTHE:

o (-5 2) o) (5 3 B) (2r; 4);
2yectgx= -“I'E HA NpoMeXyTHe:

a) (0; m); 6) (m; 2n); B) (2m; 4n);
3) tg x = 2 Ha OpoOMeRVTHE:

a) [_%; %)‘ 6) (; 3; B) (2r; 4n).

318. [Ipn KaKUX 3HAYEHUAX X BEIIOJHAETCH PABEHCTBO: ||
1) tg x = ctg x; 2) tg x = —ctg x; 3) |tg x| = |ctg x|?

319. ¥Viamure, ecian BOIMOMHO, TPOMEKYTKH BOSDACTAHMA Cle-

AVIOMMX (pyHKIiA:
1) ¥ = sin x; 3) y=.x; 5) y = x%;
Dy=tgx; 4) y = ctg x; 6) y=2x+ 3.

320 .® Haiiyrre NPOMEeXYTEH BOZPACTAHHA H OPOMEHYTKH YOLI-
BAHWA q)yuﬂuuu

l}y-EDS X+ = ] 3]y-tg‘(x+§);
- e
2y sin 5 4) y ctg(x E]'
321 ® Haitaure naumensinii nepuon GpyHKmm:
1) y = tg 2x; 3) y = ctg® x;
T e
2) y=1tg* x; 1)y =
322%Ha npomemyTke [—%; %} pemnTe rpaguueckn Hepa-
BEHCTRO: '
tgxr<x; 2)tgx>1-x2 [

n KOHTpOnbHbIE BONPOCH!I U 3a0aHUA

CipopmynupyiiTe ocHoBHBIe cioileTea dyHEINN ¥ = cig x. Kakne
3 aTHX cBoiicTs umeeT hyurnua y = tg 27

—
-

2. C pomompwo xakux npeobpazosBanuil rpadmka dpyeunn y = tg x
MOMEHO OMYYHTE rpadur PyHEDHE ¥ = —tg (2x - 7)?




21. JaBMCHMOCTH MEXOY TRMIOHOMETRHNHECKMMW dyHELIARMMN

i | 21. 3aeucumocTu mexay
"~ TPUroHOMEeTpUYECKUMMU
dYHKUMSMU OQHOTO
1 TOro Xe aprymeHTa

ng

Pasencrsa tg ¢ = Z_;?t; ok e 2008

sing
MERAY TPHIOHOMETPHYECKHMH (PYVHKIHAMHE OIHOTO H TOrO e
aprymenTa . C ¥X DoMONILIO, 3HAA CHHYC H KOCHHYC HEKOTOPOTO
yria, MOXHO HAHTH ero TAHreHc H Koraurede. Ha arux PaBeHCTB

JerKo NoJy4HTh, 4T0 TAHMEeHC M KOTAHTEeHC CBA3AHBI MeX Iy co-
Ooil coreIyVIONIUM PABEHCTEOM.

L tgp-ctgp=1 )

IosHakoMHAMCH € HEROTOPBIMM APYIHMH 38BHCHMOCTHAMEH
MEMKAY TPHIOHOMEeTPHRYECKIME (IYHEIHAMHE.

YpapHeHHe eIHHHYHON OKPYH(HOCTH ¢ HEHTPOM B HaYade Ko-
opauHaT 2 + y? = 1 ceaawBaeT abcuuccy B OpANHATY A1000i TOY-
KH 3T0H OKPYKHOCTH.

BRIPAMAIOT COOTHOMIEHHA

Ocnoproe TPHIOHOMeTPpHYeCKO2 TORIeCTBO
cosfg+sinfg=1

OcHOBHOE TPHUIOHOMETPHYECKOE TOHUIECTEO YACTO HCHOJLIY-
ETCH NPH NPeodpa30BAHNN TPUTNOHOMETPHYECKHX BEIPAMEHHIL.

PeweHnwue,

(1-sina){(l+sina)=1-sinfa=
= gos? o + sin? a - sin? o = cos? a.

IMonesHo 3aMOMHNTE TOHIECTBA.,

( 1 —sin®p=cos® g 1—cos®p=sinZp )

gru PaABEHCTEA, MOOYHAKINHECA Ha OCHOBHO TPHMOHOMETDH -
HECKOD TOMAeCTBA, TAKME ABTHHTCH TOMIGCTEBAMM.



Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

Pasgenss nNowjgeHHO OCHOBHOE TPHIOHOMETDHUYECKOE® TOMILEe-

CTBO Ha COS2 (p, OJIYIHM:
costp i sinfp 1
cosfgp cosfgp  costo

1
cos?

yrel+tgie=

1+ tg?

cos® @

AnanoruuHo, AeNeHHEM OCHOBHOTO TPHIOHOMETPHYECKOIO
ToAAecTsa Ha sin? ¢ nonyuaem caeayomyo GopMyay.

1
i +1=
ctg® o sin®g

SABMCHMOCTH MEX IV TPHIOHOMETPHYECKUMH (DYHKOHAMHE 00~
ABOJIHKT 110 3HAYEHH KD D,Il;Hﬂfl H3 HHX HAXOIHTL 3HAYEeHNA OCTA b
HEIX TPHTOHOMETPHYECKMX (YHKIMHA IpH ToM e 3HAYeHUH
APTYMEHTA.

Mpumep 2. Haiitu cos o, tg o 1 ctg o, ecan H3BECTHO, Y4TO
5

= =g < 2n.
sina 1332 o<2n

PeweHwe, Ha pasencrea cos? o = 1 — sin® a noayuaem

|cos a|=+1- sin?a.

n
Yenoeue E < o< 2n FMOBODPHT O TOM, HWTO O MOXKET ABIATHCH

yraom 11, 111 srm TV werseprn. OgHako cHHYC YIJAa (0 B faHHOL 3a-
AAaYe NOJNOMHATeIed, 3Ha9uT, o — yrod Il verseprn.
Kocunven: yraos [ veTeepry oTpHIATENEHEL, [I03TOMY

cosa=—+J1—sinfa.

IMTogeragMM B 3TO PABPHCTEO AAHHOE B VCJIOBHHM 3IHAYEHHE
sin o



21. JaBMCHMOCTH MEXOY TRMIOHOMETRHNHECKMMW dyHELIARMMN

a
; e S .-
Hanee nmeenm: tg a 1z lz,ctgu e =
1
OteerT: cnsu=u% tga=- ctgu——l—:-_

. MNpumep 3. Haiitu sin o, cos o 1 ctg o, ecan

a8
Ny < ;i
tga= G5 W< 2n

PeweHune Momxuao cpasdy HaiiTi ctg a: ctg o

Ha pasencrea 1 +tgfa= lzu cleayer, 4To

1 1 225
Titgla 1, 61 289
225

IMockonsky B JaBHOI 3agage % << 2n H ig o NONoMHUTENeH,

10 o asagerca yriaom 111 sersepru (tanredcst yraos I1 1 IV ver-
peprell oTpHUATeILHE)

Yumreigaf, uTo KocuHEYCh YToe [I1 yvereepTn oTpHIIATEIBHEL
MOJTVHASM:

_ (225 _ 15
COSs O 280 i7"
o _ sina
Haiiném sin o 13 paBeHcTEa t€ o s

sinu=cnsa-tga=-15 .

OTteeT: sina = 8

Mpumep 4. Moxazars ToRIECTEO
ctg? o — cos? o = cos? a - ctg? a.
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PeweHue. IIpeobpasyem JeByio 4acTh pABEHCTEA:

2
ctg‘zu—cuﬁﬂ{l-M-nusza-cusﬂa[ 1 -1]-
sinfa sin‘a

— gin* cos o
=pos? | 1281070 ) _ g2 g O =cosa-etg? a,
sin‘a sin?a

YTO ¥ TpebfoBAIOCH JOKAZATE.

YnpaxHeHus
I

323. MoryTt a1 CHHYC M KOCHHYC OJHOTO M TOrMO e aprymenra
OEITH PABHBIMM COOTBETCTBEHHO!

5,12 a b
13 -2 gr =t 2 : +|b|20?
'35 }Jﬂz+ba HJﬂa+ba al+|bl+0

324. Haiignre sHakMeHUA TPUTOHOMeTpHYECKHX (hyHE M yraa o,
eCJIH:

= 56 <a<X:
1) sina= Esuﬂ o 3

E}Sinu—-—ﬁn—{a{n,

1

- 2 s -
3) cos 37110 o<

4) cos = __.. 1 180° < a® < 360°;

24

T ur<oa<2m

Ntga=2=2

6) tg a° = —% 1 180° < o° < 360°;

Netga=— uf <g<3n,

12" 2 2

chtguﬂmnn{u«:ﬂn

325. Yupoctire BhlpasseHie:
1) 1 —sin? a; 3) cos o tg o;
2) cos?p - 1; 4) sin a etg a;

©
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cos?fi | sin i sinff
]l-rsi.nﬂ' Illl—msﬂ 1+ cosf’
1-cosa, cos fi cosf
6) sinfa ' lzjl—si.nﬂ 1+ sinp’
O sin [} .
7) cost o —sint o 13) T+ cosp + ctg B
. cosfi '
8) (1 —cos a)(1 + cos a); 14}m te B
tgip - sin?p o [1-cosa 1+ cosa
9 ctg?fi — cos®p’ 58) 1+ cosa = 1-cosa'
sinfa ; o [Ltsina 1-sina
10}1—3‘1113:1 ctg o 16) J1~sinu +J1+Binu'
326 P Hajlignre sHAYEHNE BHIDAYKEHAA:
]4aina~—5msannt i
Zsina —cosa PP B 3’

beinoa + 2cosa
deine —4cosa

2)

327. Joramure TOXILCTEO!
1) sing l—nustp;
2) sing - cosa _ tga-1,
sino + cosa tga+1°
3)sintpf+sin®feos?f+cosffi=1;
4)sin®a+sinfocosfa+ecosta=1;
5) cos?a +cos? o ctg? o = etg? a;
6) sin® a + sin® a tg? o = tg? a;
Ml+sinx+ecosx+tgx=(1+cosx)(1l+tgx)
B)l+cosp-sinff—-tgf=(1+cosf)(1-tgph
9) sinda + eosfa
1 - ginocosa

npu tg o= —-0,4.

1+ cosg sing

= gin u + cos a;

indg — ]
l}smu CO8™ O

; = (0S8 o — Sin o}
1+ sinucosa !

-V N (S
el cosla  sinfo’
12) (tg? o — sin? a) ctg? a = sin? a;

1+ 2sinacosa tga+1
13) — = :

sinfa — cos?u tga -1
1-2cosfu
sinccosa

l4)tga —ctga =
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328. YnpocTHTe BRIpaMeHHe:
1) sin 165" + cos 195° etg 255°;
2) cos 320° — sin 220° tg 130°;
3) tg 110° tg 100° tg 45° etg 70° ctg 80°;
4) ctg 135° etg 125° etg 115° ctg 35° ctg 257;
5) tg 205° tg*65° — tg 45"

1-ctg?l55° ctg 295° '
tgl44°  tg?126°
1+tgf216° " 1+ctgiazd”’

6)

329" Pemmure VpaBHEHHEe:
1)(sinx +cosxP-1=0;
2) (sinx +cos x)® =1+ sin x cos x;
3 B8sinx—18sinx+7=0;
4)decos2x—dcosx-3=00
5) cos? x + cos x = —sin? x;
6) (sinx+ 1P =sin*x+1;
7)® 3 sin x = 2 cos? x;
8)® 3 cos x = -2 sin x.

SSDi:ﬂuuamme, YTO 3HAUCHHE BRIPAXEHHS He 3ABHCHT OT 3HA-
YEHHA HEpEMEHEﬂﬁ X

(a sin x + b cos x)2 + (b sin x — a cos x)°.

331® Uasecruo, uro tg o +ctg o= 3. Haitgure:
1) tg?a + ctg? u; 2) tgla + ctgta.

332 UarecrHo, uro o — yron I gerreprr. Moryr e npu ogaOM
H TOM e O ORa3aThCH BEPDHBIMH HepaABeHCTBAL
l}sinuiéumsu{%: 2ltga<2nctga<2?

3339 [lokamure, uro 45 10OGOTO OCTPONO Yria:

1) cymMmma ero cHHYCA 0 KocHEYea Donkine 1;
2) cymma ero TaHreHCa H EOTAHMEHCA He MeHbe 2,

1 KoutponuHuie Bonpocs u 3apaHus

1. Hag, agan cHHYC yroa, HadTH tagrence storo yraa? Kar pemmrs
ofpaTHYIO 3A8AYY! JHAN TAHIEHC YT7a, HallTi cHHye aToro yraa?

2. Hajigwre sin o, tg o # ctg o, ecanw cos a = "11"?' H o — yroxa
111 weTBepTH.




22. CHHYC 1 KOCHHYS CYMMBl M DEIHOCTH OBYX Yyrnoa

cos® o

3. ViopocTHTe BhipadeHHe Tecod s g .

COE" O
4. Haligure 3HaAYeHNE BHIDAMEHNA

a)lptg 3°lgtg6°lgtg 9°+ ...+ lgtg BT";
B)lgtgd°+1lgtg6°+ lgtg 9°+ ... + lg tg BT,

22. CUHYC U1 KOCMHYC CYMMBI
M Pa3HOCTU ABYX YINOB

Toukn P, o P, 1t P ; — xoueunmnle
TOYKH NOBOPOTOBR Ha yruel o + fi, o
i —f (pue. 105). Xopaa P, +|!Pu -
HHYHOH OKPYHHOCTH NPH NOBOPOTE
HA yroa —[} BOKpYr Ha4ajla Koop-
[AHHAT coBOajgaer ¢ xopaoilt PP fir
aHAYHUT, IJIHHEI oTpeakos P P, B
PP _; pasH&L

BripasuM AMHHBL 3THX OTPE3KOB,
HenoaLayA (opMyay paccTOoAHMSA
mexay rouramu A(xg; vy ) 1 Blx,: vs)
KOOPAHMHATHOH NI0CKOCTH:

AB= [(x; - x3)% + (1 —¥2)?.

Hoacrapnsaa B ary QopMyay KOOpAUHATE Touek Py, P ., P,

P_;, nomyumm:

L |
1
F,
P
1 =

i

PeP, 5= 4(cos(a +P) - 1)? + (sin (o + B) - 0)2,

PP u=~Jr[c05u — cos(—f)? + (sin o — sin(—p))*.

Tak xak ATHHEL OTPE3KOE PABHLL, TO

J(cos (o + B) — 1)? + sin? (a + ) =

"\]{{CDEU — cosf})? + (sina + sinp)?.

Boaseaénm obe uacTH 2TOr0 PABEHCTEA B KBAJIPAT:

(cos(a+P)—1)2+sin2{a+ f)=
= (cos a — cos [})? + (sin a + sin p)°.

@
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Hpenﬁpaayam JIEBVIO HACTH [MOJIVHEHHOrD DABEHCTRAL

(cos (a + () — 1)% + sin® (a + p) =
=cos®(u+P)—2cos(a+f)+1+sin? (a+ )=
=2-2cos(a+p).

Teneps npecfpasyeM OPABYI) HACTE PABEHCTEA!

(cosa—cos })? + (sina +sin ¥ =
=cos?a—-2cosucosP+eosff+sinfa+2sinasinf+sin?fi=
=2 — 2(cos o cos  —sin a sin f).

CnegopatelibHO,
2—2cos(a+pP)=2-2(cos acos [} —sin asin ).
Orciona
cos (o + [}) = cos o cos f —sin a sin .

DopMyia KOCHHYCA CYMMBI
cos (o + f) =cos o cos f —sin asin B

Samennd 8 aToit popmyne p ma —:
cos (¢ — ) = cos o cos (—) — sin a gin (—[}),
noayaum cos (o — B) = cos o cos f§ + sin a sin .

DopMyia KOCHHYCA PA3HOCTH
cos (o — B) = cos @ cos f + sin a sin

C nomMombio GopMya OpHBegeHa subegeM GopMyay cHHyCa
CYMMEL
|?.:'111{-:1+[i]|=n::ma|(“—2I —{a +B})=cas((%—u)—ﬂ]=
W e, J in|X— i =
cns(z ﬂ)msﬁ+mn(2 ﬂ)sm[’;
= gin o cos B + cos o sin f.

Dopmyna cHHYCA CYMMBI
sin (a + p)=sinacos f + cosasin

E®




22. CHHYC W KDCHHYS CYMMBl W DEIHOCTY OBYX Yyrhoa

Samensda B aroit GopMyae f aa —i:
sin (o — P) = sin a cos (—p) + cos « sin (—),
moayanm sin (o — ) = sin o cos f — cos o sin i

( DopMyia CHEYCA PASHOCTH J

sin (o — B) = sin a cos p — cos a sin B

Mpumep 1. Jlokasars TORAECTED
cos (a - f) — cos(u + ) _
sin (o + p) - sin c cos fj

dokasatenecteo. IIpeobpasyveM Jesyi 4acTh paBeH-
CTBRA:
cos{o — i) — cos(a + i)
sin{o + f) - sinacosfi

_cosacosfl + sina sin i — (coswcosf - sinasinfl) _
sinacosl + cosusinl - sinacos [}

_ 2sina sin i

cos ¢t sin i =St

HTOH T[]E'EDHEJIDBI: AOKAa3ATh.

Mpumep 2. YupocTHTE BRIpaXeHne
cos 756° cos 65% — sin 75%8in 657
sin 85° cos 35° — cos B5° sin 35°°
B aucanrene Il;].'.lﬂﬁl-! GaMedaeM MPABVIO 9acTh (POPMYILI KOCH-
HYCA CYMMEI, A B 3HAMEHATENE — CHHYCA DA3HOCTH:
cos 75 cos 65" — sin 75°sin 65° _ cos(75° + 65°) _
gin 85° cos 35° — cos 85" sin 35° gin (B5" — 357)
cos 1407 cos(90° + 50°)  —sind0°

= = =-1,
gin 50° sin 50" gin 50°

YnpaxHeHus
I
334 Haiigure JJTHHY XOPALL eAHHWYHOH OKPYHHOCTH:
1) P,P,; 2) P, P,,; 3) PP 4) P P;.
z i '

.'T:
¥
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335. [IpeobpaayiiTe BrIpamesEne, ACOOAbL3YVS DoOpMYyIbl CHHYCA
¥ KOCHHYCA CYMMEL H PASHOCTH:

1) cos (a° + T0°); 9) sin(ql - %):

2) cos (20° + °);
3) cns(u+~;—);
ven(z-1)
-

6) cns(ﬂ —%);
T) Ei.u[u +%];

8) sin[?—;—+&);

10) sm[iﬂ"-ﬂ];
11) cos(tp - %‘-),
12) cm(%’l + B):
13) cos (o + a);
14) cua{u - %].
15) sin(ﬂ+%];

16) sin[tp + %‘1]

336. Haiigure:

l}ai.u{u+[3},ec.11uslnu-%. ainﬁ-%.
Dﬁuf%nﬂ{ﬂqg;

2) sin (o — ), emasi.nu=%~g~.cnsﬁ=-g-5—.
O<a<Zn0<p<iy

3) cos (o + i), ecm!cusu-—%. cca[.‘--—ig.
O<a<anl<f<m

4) cos (o — ), ecan sinu=—%, sinﬁ=%.
nﬁu{zz—“n%ﬁﬂin:;

5) sin[u +%).ecnutg‘u=;‘.ﬂ{uim

6)° cua[%—u], ecnactga=-%uﬂ{u{n.

m®




22. CHHYC 1 KOCHHYS CYMMBl M DEIHOCTH OBYX Yyrnoa

337. Mcnoapaysas HEBeCTHBIE 3HAYEHHA CHHYCOE M KOCHHYCOB
yraos 307, 457 i 60°, HaliniuTe CHHYC H KOCHHYC YITIA:
1) 157 2) 756°%; 3) 105°.

338.1)7 Cunyesl ABYVX YIVIOB OCTPOYTOJLHOTO TPeVIOALHHEA

paBHbl 1-—53- H —1‘-3?-, Haiiaure cHEYC TPeTHErD YIIA,

2)® Cupuyesl gBYY YLIOE HEKOTOPOrO TPEYIOMLHUKA PABHEL
0,5 1 0,6. Kaxnm moscer GuITh CHHYC €0 TPeThero yraa?
3) Yem ornnuatores sagaums 1) u 2)7?

339 ® Haiigmre HOCHHYC TPETLErD VIVIAa TPeYrolbHWEA, eCIH KO-
CHHYCHI IBYX €r'0 YIVIOB DABHLL:

7 12, 20
1] _—2'15-1{?1—'3"1 2] D,Bﬁ-fﬁ-.

340. YupoctaTe BeipajdeHie (BEABHTE 38 KOHOMEPHOCTD Ha 1ep-
BBIX JEVX 3aJaHHMAX H NDHMeHHTEe e K ﬂﬂTﬂﬂhHHM]:
1) sin (o + B) + =sin (a - B);
2) cos (a + B) + cos (a— f);

3Ho cm[%—u)+uus(% +u];
4)0 sin([}+%]+si.n([3 —%).

341. 1) Yopoctiure BRIpaskeHne (BuIABHTE 3aKOHOMEDHOCTH HAa
MepELIX ABYVX 3afaHiAX 1 IPHMEHHTE eé K OCTATbLHLIM):
a) sin (& + ) — sin (e — p);
6) cos (o + ) — cos (x — B);

B]DEDE[&—&]—EDS(%-I*{I):

r)O sin[j} +%)-—sin[ﬂ & %]
2)® CpapHHTe 3aKOHOMEPHOCTH, BHABACHHLIC B 3afaHHUAX
3401 341,

342.{:‘[31:&3111{':'& BHAUEHWHA BRIPAMEHNI:
cos 50" cos 207 — sin 507 sin 20°
cos 85% cos 15" + 5in 85°8in 15°
cos T0° cos 40° — sin T0° sin 40° ;
cos 50° cos 20° — sin 50° sin 20°°
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sin 487 cos 52° + gin 52° cos 487
cos 7H% cosH° — 5in 5% 8in T5°

2)

cos 7H° cos 85® — sin 757 sin 85° |
gin 32°cos12° — cos32°8in12°"

sin (o + ) + sin (o - B)
cos{o + ) + cos(a -3

3)

cos{a — ) — cos(a + [§)
sin (o + ) — sin (o - )

343 ® Vupocrure Brpaskenne:
1) sin 48° — sin 23 cos 25°
sin 2° + sin 23° cos 25° °

cos40° + sin 24°gin 16
sin 24° sin 16° — cos8°

2)

344.Hailigure sHaYeHAE BRIPAHEHH A
1) sin 50° cos 5° — sin 5° cos 507
2) cos 32° cos 28% —sin 32° sin 28°;
3) sin 85° cos 65° + sin 65° cos B5";
4) cos 160° cos 25° + sin 1607 gin 25°.

3459 1) VupoctiTe BRpaxenne

sm(%—Ex)cusx+si_n 2x - sin (7 + x).

J3

2) ¥ramure Bee X, HPH KOTOPLIX €0 3HAUSHHE PABHO i
SﬂpYKﬂ.}KHTE HaHMeHbIIIee MONMOMHTeNRHOE YHCH0 X, OIPH KO-
TOPOM 3HAYeHHe BeIpaskenua cos 30° cos x° — sin 30° sin x°

NE]
pant-:n—T.
34792 Jlokasure TomgecTso:
2sin(n® 4+ 30°) - cosn®
2cos(a” - 30°) — ﬁmu“‘

V2 sin (p° - 45°) + cos p° _
ﬁcﬂs{ﬁ*’ + 457%) + sin p°

tg p.

348 ° [lokaxkure TomuecTsO

sin (o + ) sin (o — ) = sin? a — sin? fi.
=




23. TAHreHEC CYMMbl 11 TAHTEHE PEIHOCTH GBYX Yrnoe

349, Nokamure ogay 1ua GopMyn npHBeleHns, Henoabays Gop-
MVJILI JAHHOTO IVHETA.

3502 [lokasure, uro cos 15° —sin 15° = sin 45°.

3512 [lokasxure, uro:

. 41!3 . 11 - 14 - LY
= -— - gy F ikl
1]EGJIHEII1[I ,Bll'l[j- L= Hﬂﬂﬂ "

Tna+[5=%;

2) ecmsin&=%,cosﬁ=—%,D{.a{%u%«*ﬂ{n’,

roo+f=m.

352 Pemmnre ypasHenue:
1) sin 2xcos x +cos 2xsinx = 0;
2) cos 2xcos x —sin 2x sin x = 1;

3) cos 3x msg + 10,5 =sin 3x sin E;

an

: arn
4) sin 3

¢052x=cc}s?ain2x—1.

I} KontponuHeie sonpocsi u sananus

1. Hanumwre GopMyay AAHHBL OTPe3KA ¢ KOHULAMH B Toukax P,
u Py — KOHEYHEIX TOMKAX NOBOPOTOB HA yrasl o o fi. Haidigure no

aroil hopmyne LaHEY orpeaka P_P_,

%
2 8

2. Hafigure sin (o + ), ecnn:

sin|:1=4“.cusﬂ=—£.if—:uf—:nu n<B<2nr

41 5 2
cos{a + ) + cos{a —fi)
sin (o + ) + sin{a - fi) !

3. VopocTHTe BRIpaKeHne

23. TaHreHc cyMmmbl
U TAHreHCc Pa3HOCTU ABYX YrNoB

Tanresc cyMMBl ABYX VIVIOB MOMHO BLIDASHTHE Yeped CHHVCH
H KOCHHYCE] JAHHLIX YIJIOB:
sin{o + ) sinacosp + cosasinfi

t + [} = :
g(a+p) cos(e+}}] cosccosfl-sinasinf

&
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Y1olb! BHIPA3NTE TAHMEHE CYMMBI ABYX YITIOB 4€DPe3 TAHTeHCH
ATHX VIVIOB, PasfielHuM YHCIHTENb H 3HAMEHATEIE ApobK HA Ipo-
H3BeIeHNE COoS o cos [} (ecny cyIecTBYIOT TAHTEHCLl YVIJIOB o | [3,
TO NPOUIEEEHHE KOCHHYCOB 3THX YVIVIOB OTJAHYHO OT HYNA):

singeozp + cosasinf gin o cos i cos o sin fi
oS o cos i ~ o8 o cos fi c08 o o8 [i - tga +tgp
cosacosp — sinasinfl cosacosf  sinusinf l-tgatgp’
oS o cos i cosacosflk cosccosfi

MopMyia TAHFEHCA CYMMBL

tg(a+p)= _ltﬂ_'ﬂt; :lggﬂﬁ

Samerum, uto ecan tg o tg f = 1, To tg (o + B) He cymecTByeT.

Takas curyanus HabIoAaeTcs ¢ OCTPBIMH YIJAMH NPAMO-
yroiessoroe tpeyroibEnka. Hx cymma pasma 90°, m ramrenca
V HEE HeT.

DopMyay TAHMEHCA PASHOCTH MOJAVYAESM, 3AMEHAS B opMyie
TAHTeHCA cyMME [ BHa —[J:

_py— tEo-tg(-P) _ tga-tgh
tg (a—p) 1+tgatg(—p) 1+tgatgp

DopmMysia TAHTEHCA PAZHOCTH

_ tga - tgp
We-P= 1 aws

Mpumep 1. Hoxazats, uyro ecnu tg o = -g-, tgp= %’

< %7 <p<X L=
0 ufznﬁ i 5 Toa [ 1

JokazatenecTso. Hafigém Tanresc cyMMbl Yrimos o 1 i

5.9
+p)= tga+tgh _ 8 13 -1
1-tgutgh ,_5, 3 ’

B

13

tg (o




23. TaHreH: CYMMBbl M TAHTEHD DESHOGTI OEYX VIO

Cnoskus nounensno Hepapedcrsa 0 < a < % unl<=p=< %, Oy -
unM 0 <a+p<m.

EnnHeTBeaHLIM VIIOM B IpoMexcyTie ot () 10 7, TAHTeHC KOTO-
poro pased 1, ABnAeTcH yroa % Buaunr, o + = %, 4o 1 Tpeho-

BAMOCE JOKA3ATEh.

Mpumep 2. YIpocTHTE BLparKeHne
tea +tgp I tga—tgp
tg(a+P)  tgla-p)

tga+tgf  tga-tgP  tgattgh  tge-tgf _
tg (a + ) tg (a - ) tga+tgf tga - tgp
1-tgatgp l+tgatgp

=]l-tgatgp+1+tgatgph=2.

OTteeT: 2.

YnpaxHeHus
e

353.[Ipu tg a® = 1,5 u tg p = 1,5 naiiaure:
1) tg (o° + 60°); 3) te(Z-p))

2) tg (45° — a°); 4) tg(%ﬂ+ﬁ).

354. Hcnonkaya M3BecTHBIE 3HAYEHNA TaHreHcos yriuos 30°, 45°
u 607, vaiigure:
1) tg 15°; 2) tg 75% 3) tg 105°.
355. Haitaure: 1) tg (a + () 2) tg (o — ), ecan:
o 3 i
a)tga=-, tgf=3i
6)Otga=1,2,sinp=-0,8 H——;—{ p<0;

2 & mi =_E £ 7 £ . <
B)~ sin o 17.{:05}3 lanznufmznﬂ T.

=
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356 ® Haiiqure tg p, ecan:
1}tg{%+ﬁ)=2; )tg(a+P)=3utgua=2;
3n ; 1
2) tg( 38 —p) - -2 1) tg(-P=25mtga=-1.

357 Haitgure Tanrene TpeThero yria TPeyroJbHUKA, eC/H TAH-
PeHCHl IBYX 1o Y108 PABHBL:

5 41 0.9: 1
I}IH'U,Q. 2) 3 un0,4.
358 ® Taurencu ABYX YIUIOB TPEVTIONBHUKA PABHLL % u 1,5. Haii-

OWUTe TPeTHIl yroJl TPeyrobHWEA.

359. Haiiaure sHAYMCHNE BRIPAMEHIA:
tg 23° +tg 22° 1+tg273° tg 637

4 tg22°tg 23° 3) tg273° - tg63°
2) tg 73" —1g43® | 1) 1-tgl61° tg139°
1+t 73tz 43°' tg161° + tg 139° °
360. Karkoe 13 cneyonHx seIpaskednii MeeT sHaUeHNe _J%:

1) sin 23° cos 37° — cos 23° sin 37°;
2) sin 54° cos 24° — cos 547 sin 247;
3) tgl18° +tg12°

I-tgl8*tg12°

361. Bepro mau, 4To SHAMEHHE JAHHOTO BRIpasKeHHs pasHo 1;
1) sin 126° cos 36° — cos 126° sin 367;
2) cos 152° cos 28° — sin 152 sin 28°;
3) tg 147 + tg 31°

1-tgld4°tgd1°

362. JoraxuTe TOMISCTED:

D1-tgatgp="" 0

cosacosf’
gy O +igh _ coa(a —f),
ctga —tgf  cos(u+p)’
tgla +P)-tga—tgp _ >
3) tgatg(a + B te s
) igf—a)igh
tgle—-p) - (tga +tgp)

= otg .

e ®.



24. TpuroHoOMETRHHSCKME dYHELMW ABOAHOMD yrna

363.- ' PemnTe ypapHenmne:
tg% —tgx

tgx +tgdx
L) e o 4) ———=0;
]l—tgxtgzx "II'_ }1+tg%tgx

n

2) i A 5) i =_ﬁ+

11-tE3_'I:’tEI ' l—t.gitﬁﬂx 3 *

2

tgxtdctgx=4; B)tg2x+tgx-6=0.

364. Joxamure oauy Ha GopMyI NPHBEIeHHA, BOCHOILIOBAR-
IMHCEH (POPMYJIAMH JAHHOMO DVHKTA.

365 ® Vupocrure Buipasienie:
1 tg?50° - tg?5° gy 1 te?35° tg225°
1 - tg?50° tg?5°" tg?35° - tg225°

366.21) lokamure, uTo:
A) Yron Mes Iy OpAMBIMHE § = 2xny = %x paBer 457;
6) npameie ¥ = 0,4x u y = —2,5x BIAMMHO OEpPOEHIAHKY-
JIAPHEL.

2) Kax e¢pasannl Mexy cofoll yrnoseie goadpunuenTtsr &
H k, ABYX BIAMMHO NePHeHAHKYIAPHBIX NPAMEIX?

n KﬂHTpDﬂhHHE BONPOCHLI U 3aaHWA

1. Buseante opMyay TAHreHcA PASHOCTH, 3AMEHAA TAHTEHC TACT-
HBIM CHEYCA M KOCHHYCA,

1

2. Hadigare tg (135° + o), ecan tg o = -5

3. VYuopocrure nupumnnetg(a + %] tg[u - %]

24. TpuroHomMmeTpuyeckue
$PYyHKUMM ABOWUHOIO yrna

Bapava. Taurenc snucannoro yrna ABC pasen

(puc. 106). Haitru raurenc nearpaibaoro yraa AOC,
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PeweHwue, ObfoanaunM BeIWYHHY BOHcasHOro yrma ABC
Oykeoil 0, Torga BenHUNHA HeRTpankHoro yriaa AOC pasna 2a.
Ina serapcnenns tg 2o BocnoabayveMes QopMyaoi Tanresca

CYMMBIL
tg 2o=tg(ata)=
-
. 2tga _ % _ 40 5 R
_(?] [
B

. 40
Ovser -~ Puc. 106

dopMmyna TARTeHCA TBOHHOrO Yria

2tga

t2=—
By —teta

IMomgoGabiM #e obpasoM 13 POPMYIL CHHYCA M KOCHHYCA CYMMBL
NONYYAEM COOTBETCTRYIONHE (DopM YLl ABOHHOID YIaa:

sin 2a = 2 sin o cos o, cos 2a = cos® o — sin® .

PeweHwe, YudTelBas, YTO ¢ — Yrod BTOPOI 4eTBepTH,
HMEeeM:
cns—::u=—‘|"l— ginfg =

o 1_('2]2 _ _ngf—zuz _ _J9-49 _.n
29 292 29 20’

IMpumennas GopMyay cCHEVCA IBOHHOMO yria, DOdy4HM:

gin2on=2sinocosa=

B41°

E_ED_(_H)_ 840
29 | 29,
840

OTteEeT: ~841

@



24. TpyroHoMeTpecKneE dyHELMKN ABORHOM yrna

KocHiye ABoiHOTNO YIVIa MOMHO BbIPDASATL Yepes KOCHHYC HIH
qepes CHEYC OJHHAPHOTO YIJIAa:
cos 2u=cos? o +sin2a—2sinfu=1-2sin2a,
cos 2o =cos?a — (1l -cosfu)=2cos?a-1.

( cos2a=1-2sin®a cos2a=2cos?g—-1 )

Ha opMyasl KOCHHYCA IBOHHOIO YITIA MOMHO BRIPASHTE KO-
CHHYC M CHHYC YIIa, B 2 pasa MeHbIIero

( cn52u=l + cosZa sinau.=l = cos2a )

2 2

Dru \‘.!]GPMFJI]:I HACTO HCIOJLIVIOT ONH NOHHXKEeHHA CTelleHH
BhIpasKeHHil.

Mpumep 2. Pemnrs vpasHeHHE
sintx +cost x ==,

CoS 2x]2 +(1+cm2x)z_£
2 2 a8’
1—2Cﬂﬂzx+m}ﬂ221+1+26052I+EBS22I-%-

2+2c0&22x==%.

F'al.uemm.[] -

I[Tonwau™m cTeneHL eIIE PAS:
1

5 - W
L cos dx 2 3,cosdx 3

4x, = 23“ + 2nn, 4x; = —53’1 +2nn,ne Z,

24+1+cosdx =

x1=%+%,x2=—%+%.nez.

OteeT x, =% 4+ , = T, T ,Z.
1 8 g R 6 P

Mpumep 3. [loka3aTh TOMRALCTBO
1-tgta
1+tgia’

cos 2o =
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PeweHue. [Ipeobpasyem npasyio 44CTL pABEHCTBAS

gin®a cos? o — gin* o
1-tg%a cosla cosd o
- == = - 7 =
1+tg%a i4 sin® a cos® o + &in‘a
cosfa cost o

= pos? o — sin? o = cos 2a,

9TO B T}]Eﬁﬂﬂﬂ.’lﬂﬂh ADKAa3ATE.

YnpaxHeHun
I

367. [IpeobpaayviiTe no opMyaaM ABOHHOrO VIila BEIDAKeHHE:

1) sin 22°; 8) sin 2‘,’—“: 15) =sin 3a;

2) sin 42°; 9) cos %; 16) cos %;

3) cos 14%; 10) cos %“; 17)0 sin (o + P);
4) cos 66%; 11) tg 0,3m; 18)" cos (. — B);
5) tg 26° 12) tg 3% 19]Dsm(§—¢r);
6) tg 51°; 13) sin o; 20)0 ms[% + ;p):
7) sin 0,2n: 14) cos a; 21}th{%+;p).

368. Haliaure saHavenne:
1) sin 2a, ecnﬂsin:x={].8;tﬂ{a=:%;

2)sin 2a, ecimcos o =-0,96 40 < a < n;

_i2.
2
J3

4) cos 20, ecnu cos o = 3+

3) cos 2a, ecnu sin a

8) tg 2P, ecm tg f=-0,75;
6) tg 2B, ecou tg p= 2.
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372.1) YupocruTe BbipameHde, MCOOab3va dopMyay cHHyca

ABOHHOTD VIJIA:

a) 2 sin 10° cos 107;

6) 2 sin 10° cos 10° cos 20°;

B8)® cos 10° cos 20° cos 40° cos 80°;
r)® cos a cos 2ua cos 4a cos Ba cos 16a.

2) CronbKO pas Bbl HCHOALIOBAJH (QOPMYAY CHHYCA ABOII-
HOTO YIia B Kasjosm cayaae?

3) B uéMm BRI BHAHTE YCIOMHEHHE KAHIONO CJAEIVIOIEero
BRIpAXennA?

373.Brruncanre KOOPLHHATEL TOYEH [OepecedeHus rpaduios

dyurumit: 2|
1) y =sin® x 1 y = cos? x; 2)y=3cosxuy=6sin 2x.

374, Yramure HaMMEHbLIIEe NOMOKHTENLHOE YHCAO0 X, OIPH KO-

TOpOM:
1) sin x° = sin? 75° — 2 sin 75° cos 75" + cos® 75°;
2) cos x° = cos? 105° — sin? 105°,

375. Pemunre ypasHeHue, opamMensas (popMyiibl ABoHHOro apry-

MEHTA:
1) 2ginxecosx=1; 3}4cns%3in£——\f§={);
2) cos’*x—ainzx=%; 4) sinzé—mszg—l =,

376. Pemnnre ypasHeHHe, MOHHHAS €70 CTENEHE ¢ IOMOIIbIO DI~

BeAEHHBIX hopMy:
1)®sintx +coslx=1; 2) sin® x + cos® x = 1.

(

cos2q =1+ cosZa ;ﬂﬂz“ sin? o = 1 = cosZa {;“2“ )

377" Mokamure TOMKAECTBO:

1) cost o — gint u = cos 2u;

2) si.uacusucoﬂf‘.&ﬁ%sindu:

2
3 (sin-g-+ cns-”z-‘-) =1+ sin a;



24. TpwroHomeTpweorne dyHELMKN ABORHOMD yrna

ind - E)zp _——
4}(3”11 ::054 1 smz,

5) 1 -8 sin® % {1052% = COS (1}

aB _4oaB g B ;
6) cos 3 4 sin g Cos® L =cos [3;
7) sin 2a — tg a =cos 2a tg a;
8) ctg%—sin [ =¢tg%¢ua B

378, 'IlposepsTe PABEHCTBO:

1) J-;—+é -;-+ %cusu =31ni_:-,ecnﬂn<u::2n:

N = el - i
2} JE B > > cos COS—, BCJIH T <O < 2n

2tga
1+tg2a’

ﬂg..ﬂﬂxamume TOMAECTBO 5in 20 =

380 MaoskeT AM NPH KAKOM-THO0 SHAYEHHH X GLITH BEPHBIM pa-
BEHCTBOD
1) sin x° cos x° = sin 24°;
2) sin x° cos x° = sin 34°%;
3) cos? x° — sin? x° = 2 cos 1007;
4) sin? x° — cos? x° = 2 cos 150°7

3819 Jlokamure, uro sin 3u = sin a (3 — 4 sin? a).
332.‘1’[;}1{ KAKHUX 3HAYEHHAX APrYMEeHTa (DVHKIHA | TPHHUMAET

Hanbonblles 3HAYEHHE, 4 OPH KAKHX — HauMmensmee? Ka-
KOBBI 9TH 3HAYEHHA T

1) y = sin 2x; 4) y = cos? x —sin? x;
2) y = cos 2x; 5) i = 8in x cos x cos 2x;
3) y = sin x cos x; 6) ¥y =sin 2x (sin? x — cos? x).

383.%1) lokamure TomaecTso

cos 20° cos 40° cos 60° cos 80® = %
2) Honursrraiirecsh OPHAVMATD AHATOIHYHLIE TOMKICCTEA.

@
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“ KDHT]JDﬂhHHE BONpPOCEI U 3a0aHWA

1. BrpeanTe (pOPMYJALI CHHVCA H KOCHHYCA JROMHOTD YIua.

2. Hailgnre cos o, ecan sin % =—(),B.
1= ecogla
3. OKAMITE TORIECTEO L (1 = e,
a A g sin 2u

O 25. NpeoGpasoBaHue
npousBeneHus
TPUroHOMeTpU4Yecknx QyHKLUN
B CyMMY.

OG6partHoe npeobpa3oBaHue

DopMYIEL CAOHEHHS, ¢ KOTOPLIME Bhl NOZHAKOMHINCE B IIPeAbl-
OVIINE OVHETAX, OTIHYAITCH 3HAKOM B IPABLIX YACTAX paBeH-
CTHA:

cos (o + i) = cos o cos § —sin a sin fi;
cos (o — f) = cos o cos [} + sin a sin f;
sin (a + ) = sin & cos [} + cos a sin [i;

sin (o — ) = sin o cos p —cos a sin .

1o HABOAHT HA MBICTE O MOYNEHHOM CHAOMEHUH WM BEIMWTA-
HUH YKASAHHBIX ap pasescts. CIoMHM ODepBkIe ABA PABEHCTHA:

cos (o + ) + cos (o — P) = 2 cos a cos i

Henenmnem obenx wacTei 3Toro pageHcTBa Ha 2 nonyunm dop-
MYJIY, HO3BOJIAIIIYIO HePeXoiiTs 0T IPOU3BeIeHHA K CYMMe KO-
CHHYCOB

cos o cos = % (cos (a + B) + cos (o - ).

Ddopmyna nepexoia oT NPOHIBEIeHHA KOCHHYCOB
K HX cyMMe

msqcnsﬁ=%(cm[a+ﬁ]+ﬂﬂs'[l:l—ﬁﬂ

@
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ObGoanaunm Teneps B hopmyne
cos (o +B)+cos(a—P)=2cosacosf
fyxeoit x cymmy a + [}, a Gyksoii y pasHocTh o — 3
{u. +p==x
a—-p=y.
Ha aroil cuereMEl, cHAYANA CKAANLIBAS €€ YDABHEHNS, & 3aTeM
BEIMHTASA M3 NIEPBOTD VPABHEHHUA BTOPOE, HANAEM, 9TO

Xty g_XxX-¥
[ 3 + P 5

IToperapnm BRegénabie obosnaueana B hopMyny
cos (o + B) + cos (o — B) = 2 cos a cos i

DopMyia Nepexo/ia 0T CyMMbl KOCHHYCOB
K HX NPOHABEICHHIO

E*E cos *=¥

+ =
cos x +cos y = 2 cos 3 3

INoaobuslM e obpazoM HE QOPMYI CAOMEHHA MOMHO [M0JIY-
YHTE U cJAedyIompe GopMyibl Nepexona.

r b
sinuuinﬁ-%{cus(u—ﬂ}—ma{u+ﬁ]}

Xty oo XV

2 2
sinumsﬂ=%{sin{u+ﬁ}+ﬂiﬂ{ﬂ—ﬂ“

cos x —cos y = —2sin

sin x + sin y = 2 sin x;y cos x;y
L o
daMeHAdA B DochenHeil dopMye iy Ha —y:
8in x + sin (—y) = sin x — sin y = 2 sin x;y Ccos x;yi
OOJIYIHM el oguy gopuyay.
. . x—y x+y
sin x — sin y = 2 sin g 08—

)
©
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Mpumep 1. YupocTHTh BEIPAMKEHHE
sin 20° sin 40° sin 80°,

sin 20° sin 40° sin 80° =% {cos 20° — cos 60°)+ cos 10° =

=1 cos 20° cos 10" — % cos 10" =

2
=% (cos 10° + cos 30°) - %cﬂs 10° = %cca 30° = %

NMpumep 2. JoxasaTs TOMIAECTED
sina + sin 3a + sin ba -
cos o + cosda + cos ba

Jokasarenscrteo.

gin o + sin 3a + sin 5o " (sin o + sin ba) + sin 3ua -
cos 0 + cos da + cosSa (cos o + cosda) + cos3a

_ 2sinda cos2a + sinda _ sin3a (2cos2a + 1) ~ tg 3a

 Zcos3a cos 2a + cos Bu cos 3 (2 cos 20+ 1)

9TO H TpEﬁGBEJIDEB A0OKA3ZATE.

PeweHnwe 1. Cpean fhopmyn nepexofa OT CYMMBL HIH
pPA3HOCTH K IPOMIBEJEHHID HET COoOTBeTCeTBYIOMel (hopMmyns,
[MOATOMY ¢ ODOMOILEIO (GOpMYILI HPHBEIeHNA 3aMeHHM sin x Ha

ma(%—x):

ma[%—x]—cm3x=ﬂ.
Il n -
ﬁm[1+x)am[

o i
1 zx) 0.




25. MpeofpaioeaHne NPoOVIBEAEHIA TRHMOHOMETRWHECKME DYHELIMA B CymMMy

IMpouasegenue B NeBoif 9acTH YPABHCHHSA PABHO HYJIW, KOMLa
x0Ta 661 OQHH B3 cOMHOEATeNell paBeH HYII0:

sm(%+x)=ﬂmusin(%—2x)=ﬂ':

E+x=nnmu%—2x=xn.nsz.

4
x 19 nn
Xx=mn—tumx=—-—-=1.nelZ,
4 B8 2
Oreer:- mn—=, 0 B0 pe 2.
4'8 2

Pewexnwne 2. Momno 060 BOCTIONB30BATECH YeA08UeM pa-
BeNCMEd CUNYCA U KOCUMCA, 3aMeTHB, UTO sin o = cos ﬁ TOJABKO
B IBYX CJyHAAX:

Da+p= %+2:m,ﬂEZ;

Da-p= —;—+ 2nn, n € Z (puc. 107).

Toraa

=£+ : =£+E' =
1) 4x 5 2nn, x 8 ) nelZ;

2]—2x-%+2nn,x-—%vnn,n e Z.

YnpaxHeHnus

384.[IpounraiiTe BRIBEJPHHEIE B 3TOM OVHETe (GOpMYILI, HC-
NONB3VA CIOBA «IIOAYCYMMAas M ¢ TOAYPAIHOCThS,

385. [IpeobpaayiiTe BeIpaKeHHe B IPOM3BEIEHNE TPHIOHOMETPH-
yecKHX (pyHRUMIE 1, rjie BOIMOMHO, YIPOCTHTE ero:

1) cos 75" + cos 157; T) sin 3o — sin 5a;
2) sin 152° + sin 28°; 8) cos 2a + cos 4a;
3) sin 78" —sin 42°; 9) -é- + cos 407;

4) cos 487 — cos 127 10) NEE —8in o}

s W £ L o
5) sin 1l:'+51n TL 11) COS ]
S X, L _ gind
6) cos Rl T 12) sin? a.
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386. YnpocTHTe BRIpaKeHHE:
1) cos (a+ P) +cos(a~ ) 2)cos(%-ul -m[g+ al,

387. 1) ¥upocTuTe BEIDAMEHHE:
a) sin (o + ) + sin (o — B);

i) sin(%—u] 4 ain(%+ a).

2) lNonwiTaliTecks ONHCATL CAOBAMH OCOORHHOCTH BRIDAIKE-
HHil, OpHBefHHBLIX B 3agaaunax 386 u 387,

38B. Beruncaure, He DONBIVACH KAJTBKYJIATOPOM:
1) cos 37,5% cos 7,57; 2) gin 52,5° 8in 7,5°.

389. [loxamure TOAIECTRO:
sinx — sin y 22—

e -

cOs X + CO8 Y - i

sin s
gino 4 sin i B 2
sinx ecosfl - cosasin i

H
A
gn—p—
2

sinf{a — i)
cosacos [’
sin(p + a),
sinasinfl '

Ytga—-tgph=

Bctgazctgpf=

gina + sin da

G) = tg 2a;

co2da + cos 3o
ne si11&+cﬂsu=-\ﬂr§cns'a HE);
8)® sinu-cnsu=-,f§si.n[u -E]

390. IIpecOpasyiiTe NpoNEEEEHHAE B CYMMY ¥ YIPOCTHTE:

1) sin 45° sin 15°; 3) c{m% cnsi;;
4 % in -~ gin 3%
2) cos T5° cos 15°; 4]511124311124.

3912® Buiuncaure:
1) sin 20° gin 40° sin 60° sin 80°;
2) tg 20° tg 40° tg 60° tg 80°.

e ®.
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392 Pemmnre VPaBHEHHEe, HCNOTkL3ya GopMy Ikl CYMMLL I PAZHO-
CTH TPHIOHOMETPHYECKHX (DVHKITHI:

1) sin x 4+ sin 3x = 0; 3) gin Hx = sin x;
2) cos dx +cos x=0; 4)® sin 3x = cos 2x — cos X
T I ]+ i [Eu )=l-
5]5111[5 x|+sin| o—x X

6) sin (x + ) +sin(x —a)=cosa (cosa=0)

393 Pemnre ypasHeHHe, HCIIOILAYS PASIOMKEHIe HA MHOMKHTE-
au (erpynnupyiite YieHsl, K KOTOpsiM GyaeT NpUMeHATHCH
thopMyna cyMME! HIH DASHOCTH):

1) sin x + sin 2x + sin 3x = (;
2)cosx+ceos2x +cos3x=0;

3) cos x —sin 3x = cos 5x;

4)® cos(x — a) —cos (x + @) = sin a.

394.1) Yupocrure Belpaskedine:
a)© sin a (sin o + sin 3a + sin 5a + sin Ta);
6)® sin a (sin 2a + sin 4a + sin 6a + sin 8a);
B)® sin 2o (sin o + sin 5u + sin 9a + sin 13a).
2)® B uém ocobeRHOCTh APPYMEHTOE CHHYCOB, CTOSIIHX
B crofke? Kakaa cBA3sL MesR Y apryMeHTaMH CHHYCOB, CTO-
ALNAX B cKOOKAX, 0 ApryMeHToOM CHHYCA BHE cKoBOK?

395.31] YopocTuTe BRIpaNeHHS:
a) sin o (cos @ + cos 3a + cos da + cos Ta);
B) sin a (cos 2u + cos 4a + cos 6a + cos Ba);
B) sin 2u (cos a + cos ba + cos Y9a + cos 13a).

2)® B uém ocobeHHOCTH APIrYMEHTOB KOCHHYCOB, CTOSIIHX
B cxobre? Kakas cBash MeMAY APryMeHTAMH KOCHHYCOB,
CTOAIIMY B cKODKAX, W APryMeHToM cHHYCca 3a ckobramu?
CpaBHNTE 3aKOHOMEPHOCTH, NOJYYEHHLIE B JAHHOM W Ipe-
OBIAVIIEM 3agaHHAX, U cleaaiiTe oMl BRIBOI.

396° 1) Berupeanre, HCNoibaya SAKOHOMEDHOCTH, HAHJeHHBIE
B ABYX NPeABIAVIIHY 3a0aHNAX:
a) sin 107 (sin 10° + sin 30° + sin 50°);
6) sin 207 (cos 10° + cos 50° + cos 90° + cos 130°);
B) sin 307 (sin 10° + sin 70° + sin 130°).
2) CocTaBsTe cAMOCTOATENBHO HECHOJBKO [IpHMepOB, He-
NOJIb3YA JaHHbIE 3AKOHOMEPHOCTH.
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3979 1) JoramuTe TOMRISCTRAS

i : 2 : ind
a) 3111.u+91n3u+51n5a+51n7a=M;
5111 (X
sin Ba
6) cos a + cos 3a + cos S5u + cos Taa = —;
2sina
gin Ga

B) cos 2a + cos 6u + cos 100 + cos 1do= ——.
25in 2a

2) IonsiTaiiTecsh OPHAYMATE AHATOTHYHOE TOMABCTEO.

398. Haiignre abfcumccsl Touek HNepecedeHHA rpadHiRos (VHEE-
I
1) y = sin 2x u y = sin 4.x; 2) y=cos Txu y=cos 3x.

399 Haiiyire na npoMexyTHe [—n; n] Bce pelienna ypaBHeHHUA:
1) sinx + gin 3x = (; 2)cos3x +cosx=0.

n KouTponbHbIe BONPOCHI U 3a0aHnea

1. Kaxr npeobpasoBaTs PASHOCTE HOCHHYCOB B HpoHsBegerue?

-"*!-I'EOG-T—H
5

2. Beeegure opmyay sin x + sin y = 2 sin
3. Buuncaure:
a) sin 75 8in 15°;
) cos TR® — cos 42°;
B) log; sin 70”4+ log ; sin 507 + log; sin 107,
] ¥ 2

O 26. Pewenne
TPUrOHOMETPUYECKUX YpaBHEHUN

B npesiaynix OVHKETAX Bbl Ve BCTPEYANHCE ¢ TPHIOHOMETPH-
YeCKHMH YypasHeHHAMH. B OGonslMHCTBE CHVHaeR HCXoAHOE
VPABHEHHE B IPOLECee PelleHEA CBOIUTCH K IpOCTedIHM TPHI'0-
HOMETpHYeCKHM ypasHeHuam. OEHAKO /A TPHTOHOMETpHYe-
CHHX YpaABHeHMIl He CYIIECTBYET eIHHOIO0 METOIA pelleHHd.
B ramaoM KOHKPETHOM CIyHae VOIIeX 3aBHCHT OT 3HAHNA TPHIO-
HOMeTPpHYeCcKHX (DOPMYJI B OT YMeHHA BRIODATE M3 HUX HYIKHBIE,
IIpu srom ofuiaue pasIHUYMHEIX (GOPMYJ WHOTAA NelaeT 5TOT Bhl-
Bop DOBONLHO TPV IHEIM.

PaccMoTpiM HECKONLKO OCHOBHBIX THIIOE TPHIOHOMETpHYE-
CHHUX YpPABHEHWI.

®
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YPBEHEHHH, CBOARUWMECH K KEQQPATHbLIM

PeweHune. C noMOIILD OCHOBHOIO TPHUIOHOMETPHUECKOI'O
TOMAECTBA 2TO YPABHEHHE MOMHO CBECTH K KBAIDATHOMY OTHO-
CHTENBHO 5in x:

2eoe?x+3sinx=0, 2(1-sin?x)+3sinx=0,
2-2s8in?x+3sinx=0, 2sin®x-3sinx-2=0.

Breeném HOBYIO NEPEMEHHYIO i = 8in X, TOINA VPABHEHHE IPH-
mer B 2y — 3y —2=0.

Kopuu aroro ypasrenusa: y, = 2, y, =—0,5.

BoappamaeMes K NDepeMeHHOII X W NOIXy4aeM npocreiimue
TPUTOHOMETPHYECKHE YPABHeHH A

1) sin ¥ = 2 — »ro ypaBHeHHe He HMeeT KopHell, TAK Kak
sin x < 2 npu m0boM SHaYEHHE X}

2) sin x =-0,5, x; = —% + 2nn, x, = ?;‘ +2nn,ne Z.

OteerT: —E +21m.?—;- +2nn,neZ.

CpaBHHUEAA cepHl KOpHEH
x,=arcsina+2nnux,=-arecsina+n(2n+1),ne Z,

ypaBHeHusa sin x = a opr 0 < |n| < 1, MOKHO 3aMeTHTL, 4TO
BHAK ¢ MMHYC® NOABJAAETCH HEpPe] APKCHHYCOM, Korga npubasns-
eTCH HEeMETHOE YHCeNo 7. A mpu npubaBneHHH Y&8THOTO WHCIA T
aprcHHYC DepéTeda co aHAKOM «IuUIocs, Takoe uepejoBaHNe 3HA-
KOB AapECHHYCA MOXKHO CIEBCI.'IE‘!I-!TI:, AOMHOMEHE €I'0 Ha BhIpAaXKe-
aue (—1)7,

HMoayunres obwepnaéanasn popmMysia KopHeii.

( x=(—1)"aresin a + nn, roe n — M0dH0e 1eJ0e THCI0. )

IIpumenas sry (opMyny K paccMOTpeHHOMY B npumepe 1
VPABHEHHIO, OAVIHM:

(1o =)+ 7n = (1) (1) 4+ 7m,

x={-1]"*1-%+nn,nez.

oe
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Emé npouge Moo ofbeAHENTb CePHE KOpHeH ypaBHeHns
COs X =4

opu 0 <|al<1.

( x = tarccos a + 2an, rae n — moboe Heaoe YHEN0. )

Ofbeguuénabie hopMyibl KOpHEH I03BOAAIT 3AlHCLIBATE OT-
BeTHl DOJee KOMIIAKTHO, OJHAKO B HEKOTOPLIX cAyVYasaX, HaAlpH-
Mep nNpu oThope KopHell, OPHHEAAAEHANTHY HEKOTOPOMY MHCIO-
BOMY OpPOMEMXYTKY, yAobHee paboraTs ¢ Kamaoil cepueil xopHei
OTALNABLHO.

OpgHopoAHbIE TDUMOHOMETPUYECKUE YPAaBHEHUE

MNpumep 2. PeinnTh ypasHerie
28in?x-3sinxcosx - 5cos?x=10.

PeweHwe Pacemorpum asa caydas:
1cosx=0m2)cosx=0.

Caywat 1. Ecau cos x = 0, To ypasHeHHe DpPHHUMAET B
2sin? x =0, orryna sin x = 0. Ho 3710 pageHcTEO He YI0BIETEODA-
eT VCIAOBHE COB X = ﬁ, TAK KAK HH [IpH KAKOM X KOCHHYC H CHHYC
OJAHOBPEMEHHO B HYIb He obpamiaoTred.

Caywait 2. Ecan cos x = 0, To MOHHO pasgelHTs YPABHEHHe Ha
cos?x u nonyunTtk 2tg2xr-3tgx-5=0.

Beoasa HOBYIO HepeMeHuyio iy = tg x, moaydaeM KBagpaTHoe
ypasienue 2y — 3y — 5 =10.

Kopau aroro ypasHEesna: y, = -1, y, = 2,5.

BoaspamaeMes K nepeMeHsoil x.
tgx=—1.x=—%+m, neZ;
tgx=25,x=arctg 2,5+ nn,neZ.

OTteeT: —% + nn, arctg 2,5+ nn,ne Z.

E Npumeuanne Obosnayns B HCXOQHOM YpaBHeHHN sin x Gyx-
BOii 1, a cos x GyKREOil v, NoAyYHAM ypaBHeHRe BUAA au’ + buv + cv? = (.
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-HE‘B-EH HACTE 3TOID FPEBH.EHHH — MHODIMYWIEH, xamauﬁ IIeH RoTOpO~
I'o HMEeT RTOPYIO CTENeHk, A Npasas — Hyak. Takoe ypagHeRne HAaLIBA-
HIT OJHOPOMHBIM YPABHEHHEM BTOPOIH CTeneHn.

Henenuem va v? Takoe ypasHEHMe CBOAMTCH K KBAIPATHOMY OTHOCH-

TENBHO %

Mpumep 3. Pemmnts ypasHenne
Gsinx—8sinxcosx—2cos?x-3=0.
PeweHwe. [lanaoe ypaBHEHHEe MOMRHO CHECTH K OTHOPOI-
HOMY TPHIOHOMETPHYECKOMY YPABHEHUO BTOPOIl cTelleHl OTHO-
CHTENILHO SiN X ¥ COS X. HFIE,II,ET‘EBH.H C OOMOLLBH OCHOBHOI'O TpH-
FOHOMETPHYECKOro ToMAecTsa uneno 3 ®akr 3 sin? x + 3 cos? x:

bsinfx-3sinxcosx—2cos?x—3sin®x—3cos? x=10.
IMpusensa nogobibie YieHLl, NOAYYHM YpaBHeHHE
2sinx-3sinxcosx—5cosfx =10
H3 puMepa 2.

MNpumep 4. PeinnTh ypapHeHne
3sin2x+ Tecos2x+3=0.
Pe e Hue. BTo ypaBHeHHe TOME MOMHO CBECTH K OIHOPOI-
momy. [Ipumenss GOPMyJIL CHEYCA M KOCHEYCA ABOIHOrO yria
H OCHOBHOE TDHIOHOMEeTpHYECHKOe TOMIeCTBO, ITOMYYHM:

6 sin x cos x + 7 (cos? x — sin? x) + 3 (cos? x + sin? x) = 0,
Gsinxcosx+ 10cos? x —4sin® x =10,
2gin?x-3sinxcosx—-5HcosZx=0.

CHoBa NpHILAHM K OJHOPOAHOMY VDABHEHHIO BTOPOH CTenex,

PACCMOTDEHHOMY B IpuMepe 2.

- Hpameqﬂaue.Bmupm&pﬂ:mnapm&m:n‘nyc&nnu-
CHHYCA HATATHHBANH HA MEICAR O NPHMeHeHHH (DOPMYI AROHHOTD VITIA.
Ho todao Tak #e MOMHO PEOINTE U YpaeHeAHe 3sinx + Teosx + 3=0,

ecJIH PACCMATPHBATE X Kak AsoiHol yron: x =2+ .E

B pacemorpeHneix npuaMepax ObLIH  TPUTOHOMETDUUYLCKHE
(hVHKIHH OOHOTO ApryMedTa. Koo e apryMeHThl PASHBIE, TO
YPaBHEHHNE CTADAKTCH HIH NOPHBECTH K OJHOMY aARpryMeHTY, HJIHR

ceecTH ero K Buay f(x) - g(x) = 0.
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Pewenwne. Tlpumenum B nesoli 3z  , |
9acTH ypapHeHua d¢opmyny passocta 4 1
KBRAPATOR:
gin? x — cost x = gin 2x, N
z 4 4 2 1 0 5
(sin? x — cos? x){sin? x + cos? x) = sin 2x,
—cos 2x =sin 2x.
-1 —— + 2mn

OrMerHam Ha eIHHUYHON OKDYHHOCTH
YIJIkl, CHHYC M KOCHHYC KOTOPRIX OpPOTH- Puc. 108
Bononoxx e (puc. 108).

Unmeem: 2x = —%+ an,neZ.

nn

2 -HEZ.

"
Lt
OTeerT 3

E NNpumeswaswe 1. Momeo OLII0 OTHECTHCh K VPABHEHHIO
—eos 2x = 8in 2x KAK K 0HOPOSHOMY VPABHEHUO epBOil cTENEHN U pac-
CMOTPETE ABA CAVYAR:

1) ecom cos 2x = 0, To sin 2x = 0 (aTH JBA pABEHCTRBA HEe MOTYT GRITH
BEPHBIMH OJHOBPEMEHHD);

2) ecan cos 2x # 0, To, pasgenus obe vacT HA cos 2x, DoayUHM:

tgﬂxn—l,ﬂxﬂ—%+nnux=—%+%,HEZ.
r Mpumewanue 2. 3amummem ypaguenne —cos 2x = gin 2x n su-

ne sin 2x + cos 2x = 0 » npecfipaszyeM ero JeBYK 9ACThH, BEOLA SCTLO MO-

J2

zamenbrbil yzoa. [InA 31000 yMHEOMUM 00e YacTH YpaBHeHHA Ha

P
V2,

i BOCIIO/IBAVEMOH TEM, ITO 8in % T ELE e o

£ 2
J2 V2

1 ™ oo i T = 9] -
—smﬂx+Tmsﬂx m5431n2x+31n4n0521' sln(ﬂx-l -\i)'

2
IMoayawmma:
i Tl= 2
am{2x+4) IIZl,.2.1‘:+‘1 Th,
i e ok TR
2x 7 TR g T z.r,n,anez.

..
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¥ Ilpmém BReJeHHA BCIOMOTATENLHOM) YIVIA BCEA MO3BOJA-
8T 3AMEHHTE BRIpAXKeHHe a sin x + b cos ¥ CHHYCOM HIH KOCHHY-
coM. Ilnsa aroro Hagmo gobHTbes, YTobbl KosdpHINEeHTE CHHYCA
H KOCHHYCA SBAAJHCE COOTHEETCTBEHHO KOCHHYCOM H CHHYCOM
HEKOTOPOro yrja, T, e. 4Tobhl ¢yMMa HX KBAJPATOB OKAXAJACH
pasHoil 1:

i - b
asinx+becosx=,a?+b* = .
(-,.fauba Ja? + b2
= Ja? + b? (cos ¢ sin x + sin @ cos x) = Ja? + b? sin (x + @),

cos x| =

rie (p = Arccos = arcsin

a <]
Ja? + b2 Ja? +b?
Beegenne seroMoraTensioro yraa ocobenwo yaobimo, xorga

= o r: i
BCOOMOTATEAbHBIH yron rabnuqasiil, T. e. paBeH +—., j:E HT. o

6

Hanpumep, IpH pelIeHUH YPARHEHHA 08 ¥ — o/ 3 8in x = 1 nme-

eMial1+3=2,

-, T 3 "
1cosx—£smx=cosicusx—smismx=cus(.r +i),

2 2 3 3 3
caa(.r+%)=%,x+%=:l:§-+2ﬂn.

x1-2nn,x2-—23—“+2ﬂn,nez.&

PeweHuwe. IleperecéM Bee YieHbl B JEBVIO H9ACTE H Opeod-
pasyem eé:

sinx+sin3xr—4cos?x=2sin2xcosx—4cos?x=
=2cosx(sin2x —2cosx)=2cosx(2sinxcosx-2cosx)=
= 4 cos? x (sin x — 1).

Vpasuenue npuobpeno sug: 4 cos? x (sinx — 1) = 0.
H{H:HD.FI.'I:KF JeBad "HACThH VPABHEHHHA HMeeT CMBIC] E[pE BCEeX
BHAYEHHAX X, Noayyaem asa cayuaaicosx=0mausinx—1=0,

ainx‘=1:x=%+nnnmx¢%+2nn,nez.



Fnaga 4. TPUTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

[Mockonsky BTOpasg cepus KopHeil NOMHOCTBH) CONEPHNTCH
B NEepBOil, eé B OTBETE HE VHAZLIBEAEM,

OrteerT: %+ an,neZ.

YnpaxHeHuns
L _——

400. Pemwre ypagHeHHE!

1)2cmx+ﬁ=ﬂ; N(sinx—-eosx)*-1=0;
2) cos? x + cos x = —sin? x; 4) sin® x — B sin x = 0.

401. 1) Pemrnre ypaBHeHHNe, CEELA €TI0 K KEAADATHOMY:

a) 2cosfx+cosx—-1=0; o) cos x —sin? x=1;

6) 2sinfx—3sinx—-2=0; e)sinx=25+cos?x;

B) 6 —tgx=1tg?x; ) 2 cos?x+4=—sinx:
r)2tgx—-5ctgx=23; 3)Beoslx-6sinfx+1=0.
2) Bruigenute ocofennocT ypasHeHHIT, CBOAANIHECA K KBa-
OPATHBEIM.

402.1) Pemrnre oHOPOIHOS YPABHEHIE:
a)sinx +cosx=10;
)] sinzx—ﬁsinxnusx-ﬂ;
B) 8in? x +sin ¥ cos x — 2 cos® x = 0
r)sinfxcos?x—3coslx =0,
2) Buigenure ocobeHHOCTH JAHHLIX VDABHEHMH.

3)® Kaknmn emé cnocofaMi Bel MOKeTe PEIIHThL AaHHLIE
ypasHeHuna?

403" 1) Pemnre ypaBHEHHE, CEEIHA €0 K OTJHOPOIHOMY!
a) 6 sin? x + sin x cos x —cos® ¥ = 2;
i) dsinx +4sinxcosx—3cos?x—2=0.

2) Hem oTAHYAKTCA 3TH YPABHEHUA OT OMHOPOAHEIX Ypas-
HeHnmii?

404.1) Uenonnaya qpopMynsl, pelllNTe YpaBHEHHAE!]
a) cos? x —sin? x = -1; B) cos? x +sintx = 1;
6) cos? x — sint x = 1; r) cos® x +sin®x =1,

O




Fnaga 4. TPUMTOHOMETPUHECKWE @YHKLIMK KM MX CBONCTBA

4ﬂﬂ.',uuaamn-m. uro ecan x? + y? = 1, To cymecTBYeT Takoe
YHCAO (O, WTO OJHOEPEMEHHO Sin ¢ = X W CO8 (¢ = Y.

459.'Ilm{amwfe. YTO He HMEET KOPHel ypaBHeHne
(sin x + /3 cos x) sin 4x = 2.

410 Onpegenure, ecan BOSMOXHO, THI ypasHennsa. Hamerwre
ILVIAH pelleHIA H BRINOMTHHATE ero.
1) 8in?2 2x + 2 cos? 2x = %:
2)3coslx+4dsinx=4;
3 ein2x—sinx=2cosx-1;
4)sin?x —/3sinxcosx=0;

i g 1
5) sin® x cos x — 8in x cos® x = FE

G) cusx+ﬁsinx=1:
(] sin{x+n}=cus(§2¥+x);

8) qﬁmsx—sinxm 1;

9) cos 3x = cos Hx;

10} sin? x — 10 sin x cos x + 21 cos? x = 0
11) 1+ ecos3x +cos Tx +cos 10x = 0;

12) 2sin?x =4 — 5 cos x;

13) 7ein? x =8 sin x cos x — cos? x;

14) 8in 2x cos 3x + cos 2x sin 3x = 1;

15) 3sinfx+ 2sinxcos x = 2;

16) cos? 2x —sin! 2x = %

411. Haijigure HAMMEHBIIWH MOJNKHTENLHEIN KOPEHB YVpABHE-
ann dgin 3xsinx —2ecos2x + 1 =10.

412 ® Haiigure na orpeake [-n; 1] Bee pellenNA YPABHEHHA:
1) cos 2x + sin? x = cos x;

2) 2rosix 4+ cosx =—-1-.

2eosx + Tein?x 2




26. PRIWUSHME TPUIOHOMETRUHECKWY YREBHEHWA

4132 Haiigure see PeIIeHNA YPARHERMA:

1) sin 2x + cos x + 2 sin x = -1, yaoBIETBOPAIOLIME YEI0-
Buio 0 < x < 5;

2) \E Bin x + 2 cos x = ﬁ + sin 2x, yaopneTsopsiomine
yeaosmio 0 < x < 2,

KoxTponbHbie BONpock! U 3agaHns
Kakne coocolbl pelleHHA TPHIOHOMETPHYECKHY ypabsHeHHH Bhi
aHaeTe?

PemnTe ypagHeHne;
a)tg?x-3=0;

6) 6 gin® x — cos x=5;
n) gin? x — sin 2x = 0;

r) /8 cos? x — sin x cos x = 0.

BDHPOGH AN\ CamooueHKM

OnennTe pesyibTarThl H3VUeHHA oTolf raassl. [JoBOJbLHBEL JIH Bhi
umn?

Yro HOBOT'O BRI YAHANH B 3706 rnage?

Kax MoryT OpurojiThed BAM 5TH SHAHNUA B NOBCeIHEBHOMN muann?

Kanne aaganna B aToil rmase GEIN 118 BAC CAMBIME TPYIHEIMET
MMouemy?

Henonsaosann o0 Bel OPH BRINCIHEHHH BAJAHHH A0NOITHWTENL:
HhIE HCTOMHUEKN: CNPABOYHHEN, NocolHA, HHTEPHeT-Pecypeht?
Ofpamanich 19 BRI 38 TOMOIILIO K OZHOKTACCHHEAM, POINTEIAM,
VaRTesn?

[posepAns A1 Bbl CBOM GHAHUA M YMEHUA [0 KOHTPOIBHLIM BO-
NpocaM ¥ 3ASAHNAM K OyHKTYT

MMonkaoeannck 1 Bel paszgenamn s OTeeThis, « CopeThi» 1 «Peie-
HHAe, NpeIMETHRIM YEasaTenem?




@ ——
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SJIEMEHTbI TEOPUA
BEPOATHOCTEMN
N KOMBUHATOPUKHU

I ) 27.MousTne o BEepoSTHOCTH

Kamgomy ua Hac XoTenoch 0bl, KOHEUHO, VMETE PEIBHIETE CO-
OwiTHa Oyaymero. Tak, aHas, Kakdue 3aJaHHA JOCTAHYTCH Ha
El'9, Mo#HO0 ODOArOTOBHTL BepPHBIE OTBETHl H NOIVIHTL MHOLO
fannop. K comanenmnin, B0 MHOIHX CAYHAAX HEH3BECTHO, KAKOe
H3 BOSMOMHRIX coOmITHIT nponaciinér, a kakoe — HeT. BmecTe
¢ TEM OEHIATL OOHHX CcOoORITHI 0bkRMHO OLIBaeT HOALIIE OCHOBA-
HHil, yenm apyrux. Tax, HanpuMep, BRITACKHBAA KADPTY U3 X0po-
0 MepeTacOBAHHON KONOALI, JYUIIe PACCUNTHIBEATE HA TO, UTO
9TA KAPTA He OK&METCH TY30M, YeM HA To, 4ro Oyier shiTalen
TY3. Xorsa obda cobeiTHA BOSMOMHEI, HO MX BOAMOMHOCTH HMEKT
Kay Obl pasHyw cTeneHb. [Nf OUEHEN CTENeHH BO3MOMHOCTH
pPasIHYHLIX cODRITHI MATEeMATHKH paspafoTany NOHATHE Bepo-
araoct. Takx, B npEMepe ¢ KAPTAMH BEPOATHOCTE BRITAIIHTL
TY3d MEHBINE, HeM BEPOATHOCTH BRITALIHTE KaxKyo-Hubyas ApY-
ryio KapTy.

Ilyers HexkoTOPOe AeifcTRHe (IKCHepUMenT) 0bA3aATeNLHO TP~
BOAHUT K OAHOMY H3 /1 PABHOBEPOATHEIN Pe3VILTATOR (HCXOIOEB),
U B M U3 HUX NPOHCXOANT MHTepecyiomee Hac cobwiree A (aTH
HeXO0a5I Dy/1eM HAZLIBATE BAATONPHATHRIMK 475 A ),

BepoaTHoeTs cobITHA A pABHA OTHOMIEHHWIO YHeA DIaATOOpH-
ATHBIX HCXOMOB K 9HCIY BCEX PABHOBEPOATHLIX HCX0O0B!.

P(A) = -f-:-

Hamomuanm, 9T0 ecad g A GaaroupusaTHb BCe MCXOMbl, TO
cobuitie A docmoseproe o ero BepoATHOCTL pasta 1. Ecaw ke
HCXOA0B, DIATONPHATHRIX 118 COOBITHA, HET, TO £I0 BEEPOATHOCTL
pasHa 0, ¥ cOBBITHE HASBIRAIOT HEGOIMONCHbLM.

1 Hroraa eepoATHOOTE BEIPAMCAIOT B NPOIEHTAX, TPHHAMAR 9Hemo 1
aa 100% ,




27. NoxaTee o BEPOATHOOTA

Mpumep 1. Haiiri BepoaTHOCTE BRITALLHTE TY3a M3 KapToY-

HOIT Konojkl, B KoTopoil 36 kapr.

PeweHue. [Ipu BEITACKHBAHUN KAPTEL €10 ¢ PABHOH Bepo-
ATHOCTBIO MOMET orasaTbea nwbas us 36 KapT KOJMOALL, 3HAYMT,
BCero aTo jelicTeMe HMeeT 36 pABHOBEPOATHRIX UcXodos. B kam-
0l U3 YeTHIPEX KAPTOMHEIX MACTEH €CTL CBOH TV3, SBHAYMHT, B KO-
nofe HeTspe Ty3a, ¥ H4eThbipe U3 BeeX HeX0AoB OAaronpUsaTHE,

BepoATHOCTE BRITAIIHTE Ty3a: P = % = %-
OreeT: %

Henonssosanne QopMyiibl BEPOSTHOCTH BOIMOMHO TOALKO
TOTAa, KOTJMA BCe BOSMOMHEIE HCXOALI AKCTIEDHMEHTA DABHOBEDO-
STHBL #, KPOME TOr0, HX MHOMecTBO KoHeuHo. OAHAKO YacTo 9TH
VCIIOBHA He BRIMNOJAHAKTCH.

Mpumep 2. KaroBa BepoATHOCTL TOIO, 4TO nogbpolnenyasn
BREPX NVIOBHILA YIALST H OCTAHETCHA JEHATH BRIIYVEI0H cTO-
poHoil BRepx?

PeweHwe. B otsindie oT MOHETH, CHMMETPHA KOTODOH
IAET OCHOBAHHA CUYHTATH paBHOBEDOATHRIMH BbhiDAeHHe OpJIa
H peliKi, ¥ OYTOBRHIIE cTOPOHEL 00 hopme pasukie. C gpyroii cTo-
POHEL, DOHATHO, 9T0 HCKOMAH BepOATHOCTEL cyimecTeyer. Ha no-
MOIIb B €6 NOHCKEe NPHXOAUT cmamucmu weckui! aNcnepuMenn.
Byaem nogbpackiBaTs NYroBHILY ¥ CUNTATE, CKOALKO PA3 OHA 14~
MeT BhINVKIOH cTOpoHOH BEepX (MOMHO COKPDATHTH EDEMA JKC-
ONepUMeHTa, ecjid HoadpacklBaThE OJHOBPEMEHHD HECKOJALKO Oqu-
HAKOBRIX Nyrosnn). PeayviakraTel TAKOr0 sKCOEPHMeHTa 3aHeECe-
HEI B TADIUIY.

Uncao Gpockos (n) 10 50 100 200 300
BrmyknocTs Brepx (m) T 31 59 122 178
Ormomenue m & n(%) 0,7 | 0,62 | 0,59 | 0,61 | 0,59

I Mamemamuieckan cmMamucmuna — HAVEA, HaYIAKIIAA Me-
ToALl 0DpABOTKH peayiLTaATOR Habmoaenns.



Fnasa 5. INEMEHTHI TEOPWIM BEFORTHOCTEN W KOMBMHATOPWUKIA

OrHomese HUCAa CAYHALB, KOTLa Nyro-
BHIIA OKASLIBAETCHA BLINYVEIOCTBIO BREEPX,
K ODLIeMy HHCLY CAYYASE HASLIBAIOT YACMO-
Mol COOTEETCTEYIONMEre Hexoga., MosHo aa-
METHTL, UT0 YACTOTA NAJEHUA TYTOBHIIL Bhl-
NVEJOCTEI0 BEEPX € YBelHYeHHeM 9uciaa n
MEHAETCH He3HAYHTENLHO, OCTABAACH HpPH-
fmsenno paexoit 0,6. To ecTs nyroenna na-
JABT BRINYKIOH CTOPOHOI BBEpX & cpeduem
6 paa ua 10, 3gaunT, BEPOATHOCTE TOTO, YTO
noAdpoIeHHEAN IVIOBUIA YIAAET BERIIYKIA0N
CTOpPOHOI BBepx, npubanxénto pasaa 0,6:

P =0,6.

EBLIMTYEAGCTE BEEDX

IMomaTHO, 9TO OAA APYTOH IVIOBHIE 3HAMEHHE BEPOATHOCTH
MOMKET OKASATHCH HHBIM,

Wz 33 6ykE pyveckoro anaBHTa HEKOTOPEIE DVKBEL HCNOMBIY-
HTCH 9alle, 4eM IPVIHe.

Mpumep 3. KakoBa BEpOATHOCTh TOTO, UTO BRIGpAHHAA HA-
yraj Gyvkea B nepsoM absale aToro NVHKTa oKanserca Ovi-
BOH «as?

PeweHwe, Beero B nepsoM absaune 647 Gyvks, Gykea +as
cpead HUX BeTpeuaeTca 52 pasa, aHAYHT, BEPOATHOCTE TOTO, YTO
BaIDpaHHAA HAYran B nepeoM abzaue OvKEa #ABIASTCA OVHE-
b2

BOM ¢80+, PABHA W

, T, &, npumepao 8% .
YnpaxHeHus
I

414. KaxoBa BepOATHOCTE TOMO, UTO KAPTA, HAYTA] BRITANIEHHAR
H3 KapTO4HOIl Koaoisbl, B Kotopodl 36 kapr, oramercs:
1) ueproii; 2) kapruaKofi; 3) BageToM HLIK Kopoaém?

415. Kaxosa BepOSITHOCTE TOrO, 4TO YHCAO OYKOR NpH Opocke
lfl'.l."pﬂ..l'lh}lﬂﬁ KOCTH OKAXEeTCH:
1) Goasime 2; 2) OpoCTLIM YHCAOM; 3) 4HCIOM, KpaTHbiM 37

416. KakoBa BepOATHOCTE TOTO, 9T0 HAVAAYY BhpanHoe:
1) nenoe uneno or 40 go 70 senaeTca KpaTHLIM 6;
2) nenoe yncao ot 1 go 30 apagercs jeanTeneM dncia 3;
3) ABYSHAUHOE YHCAO0 OKAMKETCH KpaTHeM aubo 3, aubo b,
aufio TOMY H ApYyromy oJHOBpeMeHHo ?




27. NowaTee O BePOATHOOTA

417® Buruneans BEPOATHOCTE BRITIAJACHNA X0Td OBl OHON PeITKH
npH GpocaHnu aBVX MoHeT, TaHA paccyicgana Tak: « Beima-
Ieane XoTa bl 0IHOH PEITKH CHIATLIBAETCH U3 IBVY BO3MOM-
HoCTell — BRINaAeHMe PEITIKY HA NepBofi MOHEeTe M BLINALeHHEe
penIKH HA BTOPOM MoHeTe. BepoATHOCTE BRINAISHNA DEITKH
%, % +% = ]. 3HAYHUT, BRINATE-
Hue xoTa OBl 0AHOH pemiky — cobuiTHe A0CTOBEPHOE, T. €.,
KAaK Hi Dpocail JBe MOHEThl, 4 XOTh OJHA PEITKAE Ja BRIIageT! s
1) B rakom mecte cBoMX paccy:xaeHnit Tanma nooyermna
omubry?
2) Kax mapmo ObLI0 paccy:HJATE B JaHHOM cAy4Yae M 4HeMy
B IeHCTEMTENBHOCTH PABHA BEPOATHOCTH BEINAIEHWA XOTH
Gml o Hoil pemirn?

And nwobol 13 MOHET paBHA

418® B kopobke naxoastesa ape kaproukin. O6e cTopoHsl ogHOMN
u3 HuX Denwle, a y Apyroit oaua cropona Denas, a apyras
uépuan., Ma xopobkl HAYMA]L BEITACKHBAIOT OQHY KAPTOYKY
H KAALYT €€ Ha CTOJ Tak, 4To UBeT ef HiMHedl cTopoHs He
enjed. Eennm neer BepxHell cTOpPOHB KADTOYKH OKAMETCH
DeaniM, TO KAKOBA BEPOATHOCTD, WTO ¥ 9TOH KAPTOMKN HMMK-
HAA cTopona 6y aeT yépaoi?

419. B cpeanem ua 600 cagossix HACOCOB, HOCTYVIMBIINX B MPO-
Aaxy, 3 nogrexalor. Haligure BepoATHOCTS TOrO, 4TO OAHH
CAYYANHO BRIOPAHHEIN /18 KOHTPOJIA HACOC He IOATeRAeT,

420. B uemnnosaTe 0o rHMHACTAKE yHacTByioT 50 cnopreMeHoK:
19 ua Kurasn, 17 na CIHILA, ocransisie — na Poccun. [Mops-
A0K, B KOTOpPOM BEICTYIIAKOT TFHMHACTKH, ONpeIelfdeTcH
wmpebuem. Haligure BepoATHOCTE TOrD, 9TO COOPTCMEHKA,
BRICTYVIAKIAA DepBoil, oxasmerea s Poceun,

421. B cayvuaiiHOM sKCITIEPHMeHTe CHMMEeTPHYHYI0 MOHeTY Dpoca-
10T Arancasl. Halianre BeposTHOCTE TOMO, MTO OPET BLITIAAST
POBHO OOHH pa3.

422 Tlepeys HAYANOM OEPBOTO TYPA YeMOHOHATA [0 WIAXMATAM
YHACTHHKOB pastUBAIOT HA HIPOBLIE MNAPBl CAYHAITHBIM
ofpazom ¢ noMoikso xpebusa. Beero B ueMIMOHATE YUACT-
Byer 26 maxmarTacToB, cpeaH KoTopeix 14 yuacTHHKOB Ha
Pocenn, 8 Tom uncae yemnuon Mockenl. Haifigure sepost-
HOCTB TOPO, 4T0 B nepeom Type uemnuod Mockewm Gyager
HrpaTts ¢ KakuM-nubo maxsmarucrom ua Pocennu?
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423. Koaxkype BokanueTor nopoxoaur 4 nusa. B woukypee yuaer-
Byor 50 BOKANMHCTOE — IO OSHOMY OT KA&MI0H CTPAHEL.
B nepseiit gens 26 BricTynaennit, oCTANbHBIE PACIIpenese-
HEI TOPOBHY MeHIy ocTasmumMucs gaamu. [opagok ssieTy-
naeHuil onpegengerca xepedkéexoil. Kaxosa BepoaTHOCTE,
4TO BHICTYILIeHHe npejgerasurens Poconn coerontes B Tpe-
THIl JeHE KOHKYpea?

424, [IpopeguTe cCTATHCTHYECKHI PHCISPUMEHT B HAHJHTE NIpH-
OMNEHHOE 3HAYEHHE BEPOATHOCTH TOTO, YTO NogbpolleH-
HAA KAHUSTAPCKAHR KHONKA YIALBT OCTPHEM BBEDX.

425.C xakoil BepoATHOCTLIO Beifpantan Hayrag 6yKBa B nepsBoM
abzane aToro OVHKTA oKaMerca DyrBoi: 1) eps; 2) aee?

426 2B 1838 r. naobperareneM aleKTpHIeCKoOro Tenerpada ame-
pukaaineM Mopae 418 nepegayuy TelerpaMs DbLIa DPHAYMA-
HA cnenuanbHas asbyka. Kayxapan 6yxsa asbyxkn Mopae sa-
MHCRIBAETCH B BHAE NOCHeJOBATEIBHOCTH TOYeRK H THpe.
ObsacanTe, nouwemy B azbyxe Mopze Dyxea «e» nepegaercs
omHO TouKOH, a GvkBa ¢a» HaGopoM M3 OATH CHMBOJIOB
Vi ¥ T

427. B npumepe 3 u B aaganun 425 Gran maliieHsl BEPOATHOCTH
TOro, ITO Hayran eBwiDpaHHasA Oykea abszana aToro ONyHKTA
okaskercd GyKBoil «as, «p», se». BullOAHHTE AHATOTHYHbIE
pacuéTel, BAAE CTPAHMILY cBoel miobuMoll KHUIMM W 3amos-
HHUE TADIHILY.

Byxna a|p|e

Croasko pas oHA BCTPeTHIIACK HA cTpaHBLEe (1)

P= %, rie n — obllee KoandecTso GVEE HA cTPaHHIE

Buifiepure Hayrajg 6yKEBy (3aKphiB 171834 H TKHYB OAIbIlEM).
IMosTopure artor axcnepumesnT 100 pas. Croneko pas Bel no-
nanu B BykBy «as, OVKRY «pe, Oykey e+ ? [logTeepxgaerca
JH HAllIeHHASA BAMH OLIEHKA BEPOATHOCTH T

428 ®Kaxk su aymaerte, nouemy GYKBEL HA KIABMATYDE KOMITBIO-
TepA PACHONOMEHL He B andasnTHom nopsaaxe? [Houemy
B PAZHEIX MECTAX PACIOJOMEHA HA PYCCHOU H aHrmMiicKoil
Kaasuatrype GyEBa +0%, O0HHAKOBAA B 9THX ABYVX ampasurax?




28. BeMWCNeHWE YMCNE BAPWEHTOE

429.11pn KOHTPOJALHOI OLEHKEe BCXOMECTH 3EPeH MIIeHHILL Ha
1000 zépen 27 oxasanuchk HeBcxoxuMmH. Kakoea eeposiT-
HOCTB, 4UTO HayYral BaATOE 3€pHO H3 aToil e IapTHH OKAa-
MeTeA Bexomum?

430°Ha HopobKH, B KOTODOH JeMAT AecAThL IMAPOBR, HAYLAM
BBIHY/IH OIHMH AP, & 3aTeM IOJOM¥HIN ero obpaTHo B Ko-
pobiy ¥ DepeMellani Wapkl, IToT aKCHePHMeHT IPOAeTain
100 paa, u B peayasrare T2 pasa Gmn BmiTamen Gesabiil,
a 28 pas wépueiid wap. Kak 86l gyMaere, CKOIbRO B Kopobke
HEPHEIX Apos?

I} KowtponsHeie Bonpocs: n sapanus

Ha uwemnuonare mupa oo (UrypHoMY KATAHUK B clUthHedlnedt
OOATPYINE SHeHCKOH [NpoHIBGALHON NPOrpaMMbl  BRICTVIIAIOT
6 cnopreMenor: no onaoll u3 Pocenn u CHLA, no aee na Kanags
# Hoosmu, IHopagork BelcTVILIeHUN onpegenaerca #pebuen, Ka-
KDOBA BEpOATHOCETEL, 9TO IID‘LT.]'[E‘JI]!.Ei.I EYIIET BRICTYIATE CIIOPTCMEHKA
na Anoamn?

2. [ogfpomenssiil Hag cTonoM copvuedHbll Kopobok, ynas, HHOTIA
OCTABTCH CTONTEL HA CBOSH rpann, noxkpeiToil cepoil. Hafignre axe-

MePHMeHTAJNLHO NPROMIKERHOS IHAYSHIE BeRPOATHOCTH TAKOIG
cofLITHA.

—
.

28. BoiuncneHue yucna
BapuaHTOB

Bo MHOMHX ciayvuagx HaxosieHHe KaKk 4Neia BeeX BOSMOMIHBIX,
TAK H uHclIa GIarONpPHATHRIX HCXOJOE CEOJUTCH K MOACHETY qHe-
218 KoMGHHAINI, KOTOPEIE MOMHO COCTABHTE U3 JIIEMEHTOR OIHO-
ro HIH HeCKOJBKHX MHOMAeCTE, Pelenem Takiux 3ajfay sadumMa-
eTcs clelHaNbHEI pasfe] MATEMATHEN — KOMOUHAMOPUKA.
C HMM BBl HAYAIHM SHAKOMMTECH B OCHOBHOI MIKOeE.

OaHo ¥3 OCHOBHBIX NPAaBHA KOoMOMHATOPMEHN — nEio
npouseedenusn.

Ecnu opguse us aJleMeHTOR KOMOHMHATTHE MO HO BRIDDATE
n BHDEDﬁEMH, HKamxIoMy H3 KOTODLIX COOTBETCTBYET
m BoaMosHocTell BuGpaTh APYroi, T0 CYIIecTBYeT
nm cnocobfos BRIGOPA aTHX ABVX 2eMeHTOE,

&
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Mpumep 1. Ha ropoga A B ropos B momHO oeXars Ha N0e3-
Je HIH HAa arTODYCe, 8 MOMHO JOoNeTeTsE Ha camonére. Ha ro-
pona B 8 ropog C uayr noeasa, apTobyekl H Tertnoxonst. Cum-
TaA BCe MADIIPYTH PABHOBEDOATHRIME, HaliTH BEPOATHOCTR
noesgry 13 A B C HA 0HOM BHJE TPAHCIOPTA.

PeweHnue. Ecte Boero ABe BOZMOMKHOCTH Ho0paTheca H3 A
B C. He MEHAH BHIOA T]_]H.HQ]IB}]TE: HA ODoedne NI Ha ﬂ.ﬂTDﬁFBE.
Ioeaaka na A B C cocrouT ua aeyx aranos. M va nepsom, 1 1a
BTOPOM aTane ecThb N0 TPH BO2ZMOXKHOCTH Bhlﬁﬂ[.'la BHIA TPpaHCIIOD-
TH. HD npaBluIyY IIPGH:]BEJZI,EI:LHH HaxoauM HHCIO PadIHYHBIX
Mapmpytoe 3+3 =9,
ITo yenoenw 3agauy BCEe MAPINPYTHE DPABHOBEPOATHRI, 3HA-
HHT, BEPOATHOCTh Hoeagk u3 A 8 C Ha 0AHOM BHIE TPpaHCIOPTA

2
paBHa .
2
™=,
OTee 9

ITpu nogcuére aucna KoMORHATHE HeoDXOOMMO 3HATh, BAXKEH
JH MOpALOK, B KOTOPOM PaAIMellalTCd aNeMeHThl B woMbOuHA-
DMK, WIH KOMOMHAINY PASIHYal0TCH TONBKO COCTABOM CBOMX
AJEMEHTOB,

NMpumep 2. CroAbKO OATHIHAMHBIX YHCE] MOHHO COCTA-
BUThL Wa nudp 1, 2, 3, 4 1 5 rax, wrodsl WHdPEL B 3a0HCH Y-
Jia He [ICIBTD[J.‘FLI'IHCI:?

Pewenwe, Ilpun zanucH DATHIHAMHOIO YHCI& BAMNHO,
B KAKOM DOpAIKe HAYT ero nudgpet. [leppoiil MoXHO 3ATHCATE JH0-
OyI0 U3 DaHHBIX OATH oudp, Bropyio uudpy MOMHO OpHCOeLH-
HHTE K HEPBDﬂ YeThLIPpEMA CH&EB‘E&MH, TaKk Kak OJHY H3 JaH-
HEIX nudp yixe Henonsaoeany. [Mo npaeuny npoHaseleHUA Bhl-
fop nepPwx ABYX wHdp MOMKHO ocyecTBUTE 5 -4 conocobami.
KaxjgoMy 13 HMX COOTBETCTEYET 3 BAPDHAHTA HpPHCOSIHWHEHHA
TperTheil Huppsl, 3HAYNT, HepBbie TPH UMGPLEL MOMKHO 3AMHCATD
5+4 -3 cnocobamu. Yerséprofi nudpoit Moxer okazaThed Jwban
H2 JBYX OCTABIIHXCAHA, T. €. OepeBsle 4 nmpel MOKHO BHOpPATh
5+4-3+2 cnocobamu. Bribop nocnegueit, naroil uudppsl npemo-
npejaenés BeIBOPOM MpeAllecTEVIONINK, KOrja Ua DATH HHdp Bei-

D



208, BelMncneHne YMCNa BapuaHTos

fOpanu yerslpe, ocTanack eguHCTBeHHAs mndpa. Beero nonyun-
aAock H+4+3+-2+1 =120 pasHbIX TATHIHAYHLIX THCE,

OteeT: 120 yncen.

3BMBTHM, YTO KAaXJI0e 13 aTHX YHCeN ONOIyYHaeTCH, HANPpHMeD,
na ynena 12345 nepeeranoskoil ero uudp.

KomOuuanwn, KOTOphIE MONYYAKTCA IPH NepPECcTAHOBKE aJe-
MEHTOB HexoToporo Habopa, Tak M HASLIBAWOT Repecmanosrka-
ML, A gueno BCeX NePECTAHOBOK, COCTOAININX M3 N DASJIHUYHLIX
JNeMeHToB, oboaHadawT Kag P .

B sagaue P, =1:2-3-4-5 = 120, a poofime, dopmyna uncia
NepecTAHOBOK HMeeT CAeIVIONIHI B,

DopMyia YHCIA NePecTAHOBOK H3 L 3IeMeHTOB
P.=1-2:3+..(n—=1):n=n!

Mpumep 3. Croabko DATHIHAYHBIX YHCET MOMHO COCTA-
BUTH B3 mudp 1, 2, 3, 4, 5, 6 1 7 rax, wrobsl LUdPL B 3a0HCH
UHCIA He NOBTOPAANCE?

PeweHwe. Paceyvxaaem Tak e, kaxk B npumepe 2. Ilep-

BOH MOHtHO 3anucaTs To6yio ua ganawx 7 windp. Bropyiwo audpy

MOM{HO IPHCOBNHNATE K Neproil 6 cnocobaMu, TaAK KaK Nocie Bei-

Oopa nepeoil ocrTanoes mecTs nugp. I[lo npasuny npouseenenna

BuIfOp NepBbIX ABYX nMdp MoMHo ocyiecTBUTE T« 6 cnocobamu,

KangioMy #3 HUX COOTBETCTBYET D BADHMAHTOR IPHCOSIMHEHHS

TpeTbell NUQPL, 3HAYHT, NepBLle TPH IH(PE MOMHO ANHCATh

7+6+5 cnocobamu., Yerséprof undpoil MoMeT OKABATHCH JHO-

Gan wa 4 ocraBmMXes, T. e. Nepeble 4 TUQPE MOMHO BRIOPATE

7+6+5+4 enocobamu. [Mocaegumoio, naryio uudpy sebiupaem ua

ocTasmuxea Tpéx. Beero noayumnocs T+6-5-4-3 = 2520 pas-

HEIX MATHAHAYHEIX YHCEN.

Mo ecyru gena, NpH 3aNHECH NATHIHAYMHOTO YHCIA pPASMENa-
JIMCH 110 onpegenéHHbiM MecTaM 5 u3 7 gannbix snementon. Io-
NyYeHHBIE TPY 3TOM KOMOMHAIIMY ANEMEHTOR TAK M HA3LIBAKT
PO3MEULEHUAMIUL.

Yueso Beex pasMemeHdil Ma 7 pasauuHblX IeMeHToB 1o 5

ofoamauaor A} (UNTAIOT: & M3 CEMH 110 IIATE).
7-6:5-4-3-(2-1) 7!
2-1 (7T-5)"

Al=T-6-5-4-3=

@



Fnasa 5. INEMEHTHI TEOPWI BEFOATHOCTEN M KOMBWMHATOPWKWA

Dopmyna yneaa pasMemennii U3 n J1eMeHToR No m

mo— n!
Aq (n—m)"

E damenanne PasMelmenue va n aleMeHTOR 110 1 ABAALTCH TE-
PECTAHOBKOM STHX N MeMEHTOB, moatoMy Al = P = nl. Opnako opn
m = n B GHAMCHATENE Npasoil yacTH (QoOpMYILEL YHCLA PASMEIEHIH no-

JYYAeTCH BhlpAXeH e 0!. Yrobsi PABEHCTEO H!_! = 1! 0OCTABANOCH BEPHLIM

0!

W B COVYae /= n, TPpUAETCH CHRTATE, 910 01 = 1,

Oupenenenne paxropuaia
i1 1-2«...*n, npu n = 2, 3, 4, ...
L, opu n = 0, 1.

K pemennio sagadu npuMepa 2 MoyKHO nogoitn nuade. Bue-
¢To Toro, urobsl BRIGUpaTE 0o ogHOM oudpe wa T, smbepem
cHa4ana cpasy pee D unp uMena, He BAMHO B KAKOM HOpALKe,
M OyaeM 3aTeM HX IepecTapiaTh. ObosHAYMMM YHCA0 BAPDHAHTOR,
KOTOPBLIME MO:KHO BeIGpars 5 nudgp ua 7, Kar C?. Tormoa xaxxao-
MY H3 3THX BADHAHTOR COOTEBETCTBYET Pﬁ, nepecTaHoBOK BHﬁpﬂH‘
HEIX DH(pp, a BCeTo B2 JAHHEIX T NP MoM¥HO ODVIeT cOCTABHTL
C$ « P, naTnanauHslx yicen. JomHo noayuMMTLECH YHCIO pasMe-

menuii ua 7 no 5: C3+ P, = A7, Orciofa nonyuaem une/Io BApHAH-
T0B Beifopa 5 aneMeHTOB H3 T!

A}  7:6+5-4-3 76

P TERAE 3

5_
Cr=

Buifnpas 5 nndp ua 7 gasHbIX, Mel 00paniany BHUMAHKE He
Ha NOpPAJIOK BI:IEID]]E, A TOJBKO HA COYETAHHE 3JIeMeHTOB, T. €. HA
T0, KaKHe ajeMedThl Baibupanu. Peayasrar takoro seifopa Ha-
ALIBAIOT COYENLaANILLEM.

dopmyna aHCaA COMETARNN U3 71 2IeMeHTOR 0 m
i
c™ = Al _ n!

P, (n—m)m!

-,



208, BelMncneHne YMCNa BapuaHTos

Mpumep 4. Hs uudgip 1, 2, 3, 4, 5, 6 1 7 cocranasiorea see
BOBMOMHEIE MATHAHAUHLIE YHCIA, HH{PPLI KOTOPRIX HE Mo~
Bropawrca. HallTH BepoATHOCTE TOr0, HTO CAYHAHHLIM
obpasoM BEIOPAHHOS U3 HHX YHCI0 OKAMETCH KPATHBIM 3,
PeweHwe. KpardocTs YHcia TPEM onpejeldeTcd cyMMoil

nudp YHMCcna B He 3AEHCHT OT HX NOPAJKA B ero sanuck. Beibopxn

IATH LHPP U3 CeMH PABHOBEPOATHEI B ABAAIOTCH COMETAHNAMHM,

Beero rakux couerannii C; = 21. Brfepem ua arux coueranuii re,

cyMmma wudp kotopeix kpatHa 3. Taxux couerannil T: 12345,

13467, 23457, 12456, 12357, 12567 u 24567. Ilo dopmyne se-
7

1
poATHOCTH moayuum P = = 2
v 21 3

Mpumep 5. IpupecTH K MHOMOWIEHY CTAHAAPTHOrO BUAA
Beipascenue (a + b)4.
PeweHwue [lpegcrasuM 4eTEEPTVIO CTEIIEHE JBVUITEHA KAK
npoH3BeIeHHe IBYUIeHOB:

(a+8)=(a+b)a+ b)a+bla+b).

IMocne packpsiTis ckofok (40 OpHBeTeHNA NoA0DHEIX caarae-
MBIX) JOJI3HEH NOJAYIHTLECH MHOIOYMIEH, KAMIEIT M3 41eHOB KOTO-
poro ABNAETCHA NPOM3BEIEHMEM HeThIPEX MHOMHTENEH, BLIDUpAe-
MBIX [0 OJlHOMY K3 Kamaoit ckobkn. TIpn aToM MOXET NOAYUIHTE"
cA 5 pasnuuMHBIX ogHowrenos: al, a®h, a?b?, ab® u b, Ecau Bo
Beex cKoDKAaX BRIOPATE NePBLI YieH, To noayunres al, ecau xe
nepEsiii uneH BRIOPATE TOALKO B TPeThell cKobKe, 8 B OCTANLHBIX
Tpéx cxkobfkax — Bropoil, To noayunTtea ab’. Takue e ogHOMIe-
HBI DOAYHATCH, ec/H BRIGPATE @ TOJLKO B IBPBOIL, TONLKO BO BTO-
poii UK TONBKO B MeTBEpToi crobDKre. 3HAYMKT, NOCHE DACKPBITHA
ckofor obpasyercs deThlpe oflHAKOBRX ognouwitena ab®, ITocae
npuEeefeHnd NogobHEIX caaraeMeIx ol obpaayior wien 4ab®, Ko-
aMpUIMEHT 3TOr0 4ieHA paBeH uucny cnoccboB Bulbopa ogHOMl
crofrn (B KoTopoil BLiGUpaeTcd ) U3 YeThIpex.

Ananornuno gosdduumenT ognounena ¢ DYRBEHHOME YaCTEI
a’b? orasercda paBHBEIM HHCAY clocobos Beifopa ABYX ckoboK Ha
YeThIpEX.

Mopagox seifopa cKODOK PONM He UrpaeT, BAMCHO JHINL, U3
CHONBENX cKoDOK B OIHOYNEH UOET MHOMHTENL @. Taxum obpa-

=



Fnaga 5. INEMEHTHI TEOPWIM BEFOATHOCTEN M KOMBWHATOPMKW

30M, PeYb HAST 0 coveTaHMAX. Kak ropopuiock BRI, OJHOWIEH
a' nonyuaercia Npy BRIBOpe BeeX HeTHIPEX cKODOK 13 YeTHIPEX,
opnounen ab® — npu swifope ogHOl cKoOKH M3 YeTLIPEX # T. .
Unen b* noayaures, ecin HE B ofHON 13 crobok ue Gpats a. [lo-
cJie MPUEeIeHHA NOoJO0HEIX CIATAEMBIX KA kosdduuuenT
MHOOYJIEHA CTAHOAPTHOID BHIA DKAMKeTCH PABHLIM YHCIY COOT-
BETCTEYIOMIHX COYSTAHNN H3 9eTRIPEX MIEMEHTOR;

(a+ byt =Cjla* +Cla®h + C2a%b® + Clab® + CIb.

ITo popmyie wneaa codeTaHmii;

da_ 4l g pa 4 _ 4-81 _ 4.
Ci 41-0! L 1 3.1 L | 4

2. 4l _ 4-3.2_
Ci 21-(4-2)1 2-2 6

Samerum, wro CF' =CJ ~™, Tak Kak OpH 3aMeHe m Ha n — m
B {bﬂpM}UIE YHCAA COMETAHHI MeHASTCH TOJALBKO NopaAnoOK COMHO-
nl
ml{n —m)!’

Bnaunt,C} =Cl - '=Ci=4uc) =c{ "=} =1.
OROHYATENEHO HMEeM:
{a + byt = gt + 4a3b + Ga2h? + 4ab® + b1,

B ofitgem Bige 9T0 paBeHCTBO HasbiBawoT dopmMynoil Gmmoma
Huiotona, a koadpuuieHTsE MHOIOWISHA B Npasoi eé yacTH Ha-
ALIBEAIOT ODHHOMHAJILHBIMHE,

MHTEIeH B agaMeHaTene apobn

dopmyaa dunoma Hewrona
(a+byr=Cran+Cr-lar-1b+Cr-2an-2b*+ ...

e+ C2abn =2+ Clabn -1+ CO b,

Kom0OuuaTopuKa — pasien MATEMATHKH, PACCMATPHEBAKIIIT
BOITPOCHL O TOM, CKOJIBEC DA3THYHBIX KDMﬁIﬂ-I&IJ,H.ﬁ MOMHO COCTA-
BUTH M3 3aJaHHbIX 00BEKTOB 00 TeM MM HHLIM npasuiam. Kom-
OMHATODHEIE 3A4JJAYHM CBA2AHLI ¢ TAKHMMH HMEBECTHRIMH HIpaMu,
KAK INAMKHA, IIAXMATE], I0MHHO, KAPTE, KocTH H 1p. Kombuna-
TopHKa cTana Hayroit 8 XVII 6., Korga Bo3HHKIA B TEOPHA BEpo-
arHocted. [lepsbie cyiecTEeHHbIe Warn B paspafoTke TeopHn

.



28. BeMWCNeHWE YMCNE BAPWEHTOE

pelneHEnA KOMOMHATODHLIX 3ajayd cle aan QpaHnyackne yaéHbie
Bnea [lackans u [Ieep epma. He cnyuaiive, wro ana 1ucia ne-
pPECTAHOBOK, WHCAA DASMEIIeHHH M 4YHcaa coMeTAHUN BrIGpaHh
nepssle DyKBR PPAHILVICKIX CJI0B permutation (nepectanonka),
arrangement (pasmewmenne) u combinaizson (coueranne). Kombu-
HATOPHKY KAK CAMOCTOATE/IEHYI) BETEL MATEMATHKH CTAM pACCMA-
TPUBATE 3HAMEHHTEI] HemMeukuid maremarnk I Jleibanw, ony-
bamxoearmuii 8 1666 r. kaury «00 HekyeeTEe KOMOHHATODHEH S,

Bil No3HAKOMMINCE ¢ TPEMA OCHOBHBIMH dopMyaaMi KoMGOH-
HATOPHEH,; MO3BOJAIIHMH HAXOAHTE YHCAO [IepecTaHOBOK, Ppad-
memeani 1 coueraHnil. Yrobw npaBuiasHO BRIOpATE (hopMyay,
HYHHO NOHATH, BaXeH HIW HeT NOPALOK CleJ0BAHUA BJIEMeHTOE,
T, €. M3MEHMTCH A8 KOMOMHALMSA, BC/HH SJeMeHTh BEIOHMPATH
B Apyrom nopaaxe. Ecnu nopagoxk Beibopa BaseH, TO pedb HAST
0 pasMelIeHHAX HIH NepecTAHOBEAX, BC/IH HET, TO O COMETAHHAX.

YnpaxHeHus
==

431. Yz nyukra A B nyakT B eyt Yerhipe A0pOrH, a U3 OVH-
kra B m nyaxr C — Tpr poporu. CRONBKO pasIUYHEIN
MAPIIPYTOR, NPOXONANMX 4epe3d B, pegér Bz nyaxra A
B nyHKT C7?

432. a3 kaprouHoi KOaoasl, B KOTopoi 52 KapTsel, Hayra] BEIHH=
MaloT ABe KapTel. Kakoea BepOATHOCTE TOrO, WTO:
1) Toneko ogEa U3 KApT: a) Oybura; 0) Ty3; B) KApTUHKA;
2) obe ati KapTe: a) OyOuL; §) TVak; B) KAPTHHKN;
3)° xoTa 6ul oEa Ha KapT: a) Gybua; 6) Tys; B) kapTunka?

433. Hrpansuyio kocTh Gpocator aea pasa. Kakosa BepoATHOCTS,
YTO CYMMA BRINABIIHX OUKOB oKameTcs: 1) npoctTeiM 4ic-
JomM; 2) YETHRIM UHeA0M; 3) 9YHCI0M, KPATHRIM 37

4349 Bpocaior Tpu urpajibibie kKoceTH, C Kaxkoil BEPOATHOCTLIO
CYMMA BRINABIINX ouKoe Oyaer paena: 1) 3; 2) 8; 3) 117

435. B cayuaiinoMm sKcOepUIMEHTE CHMMETPHYHYI0 MoBeTY Gpoca-
0T YeTeipe pasa, Halinnre sepoaraocTs Toro, uro: 1) opén
He BRINAJET HHU paay; 2) opén BRIOAJET TOYHO OQMH paa;
3) opén BeINAET POBHO IBA pa3a; 4) opén BeEIDAAST POBHO
TpH pasa?

436 P Cronprnmu cnocobamu ueTHIpe JeBYINKH MOTYT pazbHTh-
CH HA KOMAHALL 118 DapHOH UIPLL B TeHHHCT
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4372 Cronpkumu enocobaMu 6 MIKOTEHHKOB MOMKHO pasieanTb:
1) Ha ABe paBHEIE N0 YHCJISHHOCTH IPYING; 2) Ha rpynns,
B O4HOI M3 KoTOpRIX 2, a B Apyroil 4 mronsauka?

438 ° B komenbke 8 mouer: 2 narupybaéenix 1 6 pybaéesix. Ha
Homeabka cayvuaiineiv ofpasoM gocralor 3 MoHersl. C wa-
KoH BEDOATHOCTENY B KOINENBHKEe OCTAHETCH 9 P. M{}HETEMI{?
Oreer gaiiTe ¢ TounocTso go 0,01.

439®B komenske 8 moner: 2 naTupybnéesix u 6 pyonéesix. Ha
KOLeabKa cayuaiineiM ofpasom gocrator 4 moHerst. C Ka-
KOl BEPOATHOCTLIO B KOLIEJbKe ocTaHeTcs 8 p. MmoHeramu?
Oreer gafiTe ¢ TouHocTio go 0,01.

4402 B asrobyce 20 Mect.
1)© Cronskumu cnocobamm:
a) TpH nACCAXI{MpA MOI'YT 3AHATEL MECTA B 3TOM ABTOOYVCE;
6) 20 maccamupoB MOBHO PACCALNTE B aTOoM aBrobyce?
2)0 C karoil BeposaTHOCTBIO IPH cay4aiinoil paccaake mac-
camnpos B aprofyee Cama m Kons oxamyTcea coceasmu,
ec/in MecTa B aprofyce crpyninposanst mo 27

441 ® Huxonait, Agnercannp u emé 9 wHomeil eryualigeiv obpa-
30M BhICTpaMBaloTcA B AuHelky, C Kaxkoli BEPOATHOCTLIO
Huxonaii n Anexcanap okamyres cocegamu?

442.Ha nnoeKocTH 0TMedeHO 5 TOYeK, HIUKAaKHe TPH M3 KOTOPhIX
He Jiedar Ha ogHol npamoi. CKoAbKo CcyIOecTBYeT Tpe-
YrOABHUKOR ¢ BePIOMHAMM B 3THX TOUKax?

443 ®Cronsro CYIIECTBVET TovMelK NONAPHOro NepecedeHnA Ana-
rosagel sbinysaoro 17-yroasHuKa, ecin HIRAKKE TPH H3
OMATOHATIEH He TPOXOIAT Yepes OgHY TOUKY 7

444, CronbEusMi cnocobamu 22 yvHeHHKa CHOOPTIOKOILL MOCYT
PazbUTLCA HA KOMAHJLL 408 HIrpel B GyTdoa (B Kamaoi ko-
MAaHAe JoAM#HO ObiTL 0o 11 urpokos)?

445 Cronpkumu crocobamu 22 yueHHKA CHOPTIIKOIL MOTYT
pasbuThCHa HA KOMaHALI /1A Urpsl B QyTHOI, €COH TOABKO
JABOE MOPYT CTOATH B BopoTax?

446 2 13 konoaw B 36 kapr caydaitiibiv 0fpasoM BRITACKHBAIOT
CHANUAJA OAHY KapTy, a sarem Apyryw. Kakosa npu arom se-
POATHOCTE TOro, 4ro: 1) obfe kaprer OyIyT OomHOII MacTH;

—



B aarknounrensHol raage yuefHMKA CHCTEMATHIWDYIOTCH 3Ha-
HHA 0 CBOICTBAX (DYHENWE H npecdpAZ0BAHMAX X rpaHEoB.

Bri nospakoMUTech Tar:e ¢ o0paTHBIMM TPHIOHOMETPHUE-
cHEM QYHKIHAME — OocHelHHM KaaccoM dyERIRi, nayuaeMbix
B IKOJABHOM KVDPCE MATEMATHEH,

0 29. DyHKUMN N rpadukn

MNonarwe dyaKUE Havano ckaagmeaTeed et g XVII v, B gaua-
Je PYHEOIHUAMHA HASHBAAN o0bMHELE anrefpandecikHe BhIpaMEe-
HHUA ¢ NepeMPHHEIMY — CODCTBEHHO, 3TO CEMOJHA OHHU OOLIMHLIE,
a rorga Jlekapr ToNbRO-TONLKO BBENI CAMO HOHATHE MepPEeMEHHOMN,
B]IIJD‘IEM, H cefidyac HUKETD H3 MATEMATHKOB He YOIHBHUTCH, YCJABLI-
AR BeIpAYKeHHA THOA «PYHKUHEA XZ» HIH ecyMMa QyHKIHI
sin x ¥ oS X», — BCeM [IOHATHO, 9TO B [IEPBOM cAVYae pedb HAET
o dyuknun ¥ = x¥, a B0 BTOpoM — 0 cyMMe (PyHKIOHI y = sin x
H Y =08 X, T. e. 0 (PYHEIHH

i =gin x + cos x.

CymecTsernnoe passute modarie dyaxomn noayamio 8 XX B,
B CBfA3HM ¢ pazpaboTeoil TeopHH MHOMECTE — CTAJMH paccMAaT-
PHEBATLCH HEe TOJNLKO 3HAKOMBIE BAM YHCIOBLIE th}rﬂl{]],ﬂﬁ, HOD
H (PYHKIINH, B KOTOPRIX NEPeMeHHEBIE § i X IPHHIMAIT 3HAYCHHA
H3 IPOH3BOIBHEIX MHOMECTE,

ObnacTs onpepeneHva GyHKLUN

3a BpeMA HIYHeHHA MATEMATHEH Bbl NO3HAKOMHINCE ¢ DA3IHY-
HeIMB Gyarnuavu. Kaxpgas gyaxousa uMeer ofracms onpede-
JAHUA — MHOMECTBO SHH‘IEHHﬁ:, KOTOpBEIe MOMHET NIPHHAMATH o
ApPryMeHT. Haubomee uacto NPpHXOIHTCH HAXOIHTE eCcmecm-
aeHnyo ofademb onpedeienus (PYHREIHH, 3a8laHHON AHATHTH-
HeCKH, T. €. ¢ DOMOLILK MATeMATHHMeCKOTO Bhipamednnsa f(x).

m®



29, DyHEn 1 rpadiicn

Ecrecrsennas ofnactes onpenenesns dyakunn ¥ = f(x) cocront
H3 BeeX sHaveHull ¥, OpM KOTOPEIX BeIpamenue [f(x) mmeer
CMBEICI.

YnpaxHeHue
. S

452, Haitaure obaacrs onpegenedns dyaxann y = f(x), ecan f(x)

pPAaBHO:
3
e T ;:+ o 4) (4x% - Tx +3)%;
x -1 2x+1
o s e 57
3)./5x% + 13x + 8; 6)lg -2

4x -1

O6nacTe 3HaYeHnn GyHKLUMN

Kamxpomy spadennio apryMmedta na ofiacTi onpejenedida cooT-
BETCTBYET eHHCTEeHHOS 3HAYeHHe dyuriuny, Bee anavenusn, Ko-
TOPblE NPUHUMAET (DYHKIIMA, COCTABAAIOT e ofaacmb sHAYeHUD
{MHOrIAa MOMHO BCTPETHTHCA ¢ TEPMHHOM o00acmb UIMEHEHUA
PUHKLLY HIH MHONECTIB0 IHAYeHUl yricyuu).

YnpaxHeuue
U

453. ¥Yranmure obnacTs sHAYEHHIT hyvHK I

1)y=2x-1T; 6)®y=2c+2;

E}y-%; 7)® y = 12 cos x — 4 cos? x — 5;
y=x2—14x+ 33; 8)® y = (0,55 - 4x+3;
4)y=10x - x2 - 21; 0)® y = 28 - 2x -,

5)y = 2 cos x; 10)% y= 3=+ 3=,

HenpepbiBHOCTE PYHKLUN

Basuabim cpoiicTBOM, KOTOpbiM ofnagaioT MHOrHe (QyHKIAH,
ABAAETCHA HenpepoieHocmb, B yuebanKe vike YIIOMHHAIOCE, YTO
(pVHEIHA HenpepklBHA, €CIH e8 rpadHK MO3HO IPOBECTH, HE OT-
peiBas kapangain o Gymaru.
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'paduen HexoTOpLIX QYHKIME COCTOAT M3 HECHKONBKHX He-
npepslabix Berseil. losopaT, wro Takne PVHKOME HeOpephIBHb
Hi COOTEETCTBYIONINX YHCI0BLIX TPOMEMYTRAX.

YnpaxHeHue
——"—SS—————

454. Yramure IPoMeyTEN HeNPePEIBHOCTH (DY HKITHN:

- x=1 . Oy = Jsinx;
1) ¥ P s i 3Ny sinx;

= . - 1
2)y=,[tgx; A0 =

Hayuenusie paMmu pyaxnun y = flx), B 3anucH KOTOPEIX HET
nenoit mau apobHoil wactu ([x], {x}), HasuBaKTCA IAEeMenmap-
wotaw. [lonesHo DOMHENATD, 4TO AM0OaA ddeMeRmapHai Qyn-
yuR Henpepwena na nwbom npomexymee us eé obnacmu
onpedenenu.

Baxkuoe cpoiicTBO HenpepeiBHON (VHKIHH — coXpaHedne
SHAKA Ha DpoMexyTHax oblacTH onpejeleHHA, HA KOTOPBIX OHA
He obpamtaeTca B Hyiab. Ha sroM ceoiicTBe HelpepuIBHLIX (yHE-
1 iil OCHOBAHO pelleHHE HEPARSHCTRE METO0M UHTEPRAJIOR,

YnpaxHenue
A

455, Peture HepPaABEHCTEO!

2x +1 d—J23-x
SO oot . Y ; 4O ==="__% b
l}fx+3}'!.r—5] 9 ) xt -1 20
dz2 -1 _gq. 95" -2 .
T % 5)® "oz > 0;
log, - x + 2 sinx
o 0,5 ] =
3) —"_—_“{x_a}{x+5]?ﬂ, 6)® w1 7 <0.

MOHOTOHHOCTL PYHKLLIMW

HacTo nopH pemeHHH HePABEHCTE HCIIONLIVHOT cBOMCTRO MOHO-

TOHHOCTH, T. €. BOZPACTAHNA WAH YORBAHIA QyHKIAN,
Hexoropsle (pyHELIHH BOZIpACTAIOT WMIM yOLIEaOT HA Beeil

ceoeill obaacTi onpeleeHHA — HX HA3BIBAKT, COOTBETCTBEHHO,

)
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y ¥y
——
e -
I}| x 0 x
a) a)
Puc. 109

sozpacmanuiumu uan yissawuiumn. Ha pucynre 109 naobpa-
KEeHBl dCKH3bI Boapacratomeii (109, a) u yéusawngei (109, 6)
vy KL,

YnpaxHeHune
.

456 Pemnre HepaBEHCTRO:
1) gt en-i < (14027,

2) logg 5 (x + 1) > logg 45 (x2 — x + 4);

3)® log, ;;’_41 >1;

4)®log, . ,(x-5)<1.
T+1
u

a0 b e d  x
Puc. 110

Muorme iyHKOUN HA OJJHHX [IPOMERYTKaX BOIPACTAIOT, & HA
apyrux vissatwoT (puc. 110).

YnpaxHeHune

457, Yramure NpoMesyTHd Bospactanda o yObisadus dyne-
nuit, 3afanEBIX rpaduKammn:
1) pue. 110; 2) puc. 111, a; 3) puc. 111, 4.



Fnasa 6. NOBTOPEHMWE

Puc. 111

SHaHHe CBOHCTE KOHKPeTHRIX (PyHKIKHIT 4acTo HO3BONALT Cle-
JATE BEIBOJ 0 MOHOTOHHOCTH BoJIee CaoM BN (VHKILHI,

Hoxamxem, nanpumep, uro gpysxnua y = x* — log, . x — 7 Boa-
pacTaer Ha Beel coeil obnacTH onpegesieHuA, T. . HA IPOMeRyT-
we (0; +oc).

IIyers 0 < xy < x,, TOTAA

1) B cuny BoapactaHua (QYHKIHH y = X° Ha OPOMERYTKE
(0; +oc):

ol % b (1)

2) no mpaBunaM AeiicTEHI ¢ HEPABEHCTBAMIU BRIYTEM 13 oDeHx

qacTeil BepHoro Hepasercrsa (1) aueno T

x-T<x3-T; (2)

3) B enny yOeIBAHRUA JDorapuMEUecKOol (PYHKIIMH ¢ OCHOBA-
uuen 0,5 uMeem:

logg s x, > 10 5 X33 (3)

4) no npasunaM AeHeTENIl ¢ HepaABEHCTBAMH VMHOMHM Bep-
Hoe HepasencTso (3) wa —1:

—logy s Xy < —logg 5 X3 (4)

D) Do mpaBUAM IeHCcTBHIE ¢ HEpABEHCTBAMH CJI0M(UM BepHBIE
HEPABEHCTEA OJHOro eMuica (2) n (4):

2 __ 7 _ S
x1 = T—logy s %) <x3—T—log, 5 Xy
Taxum obpazom, npu 0 < x; < x, BEIIOIHASTCA HepaBeHCTBO

ylx,) = ylx,), a spaunr, PyHKiusa Bospacraer, 4To u rpeboBaiocs
JOKA3aTh.

- )
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458.

459.

YnpaxHeHun
I

Hoxaxure, uTo HyEKONA i = — ABnAeTcH yoeBae.

Ri-x

Cpesn cnepgyiommux (VHKOHIA #YHEAXMHATE BOIPACTAIOOIHE
# yoeiBawmue, OFbACHATE, KAK Bbl CACIANH CBOH BRIBOM:

1)O y=0,5%*+./x - 2;

: -
4x+7’
N® y=(x+1)yx-1;
4)® y={x—1]\|"x—1:
5)® y=x?+1g(-2-x);
6)® y=(x2-16)-1g (-2 —x).

2)0 y=log, (83— x)+

460, VkamuTe NPOMEMKYTKH BO3PACTAHNSA 1 YOLIBAHUS CIeVIO-

461

462

mux (pyErnrii, Hafinure ux ganbfonbiine 1 HANMEHLITHE
aHaueHu A, ecJal OHH CYIIeCTBYIOT!

Yy=——= 4) y = log, (x2+ 6x + 11);
1,|"x3 +2x+ 5

2}y=ﬂ_gxr_u+2: 5].y=al—max:

3]!;—_-._;- 6)® y-_n.ﬂ'acm!x- sin®x

J4-3x —x2 c

L dhyarnua y = f(x) sanada ceonmM rpadguiom:

1) pue. 111, a; 2) pue. 111, 4.

3uasn, uro glx) = [flx) nhlx)= , Haiigure:

3

lg fix)

a) obnacTs onpegenesud pyaKIHa ¥ = glx) 1 y = h(x);

6) obaacTe sHadenuit Gyaruni ¥ = glx) u y = h(x);

BE) DPOMERYTKH BoapacTaHua # vOmeasEus QyHxOpil
y=g(x)ny = h(x);

r) saubonbiiMe U HANMeHbITHe sHaYeHna dyarmuit y = g(x)
u Yy = h(x), eCIH OHH CYLIECTEYVIOT.

Jlogfepure KOpeHb YPABHEHUA W JOKAMCHTE, YT0 OH eIHH-

CTBEHHBI:
1) log, (5 —4)=1—x;
2)O log, (4 *+3)=x+1;

e
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3)C 0,51 - Jx + 7T =x+5;

-y »
4)0 Jx—10 + 14 + x P

5)0 1-:}g,_[.::+2}—1‘3r+1=x—4:
3

6)® Vx +2+yx—1=11 4+ 22— 302
)@ ain%=x2—2x+2;

8)® log, x + log, 2 =2 —[x - 2;
9)® 5% 4+ 5% =2 uus[w].

O6parumocTs GyHKUMK

Pasencteo y = f{x), sagawomee GyHKIMIO K, YI00HO 118 HAXOMH-
APHMSA SHAYEHUHA Y 10 JaHHOMY 3Hadenno x. Yacro, ognako,
NPHXOAHTCH PeIaTh ofpamHyylo sajauy — HAXOJWUThH 3HAYCHHA
APrYyMeHTa, OIpH KOTOPLIX (DWHKIHA NPHHAMAST TO HIH HHOE 3HA-
HeHHEe,

Ecnn kanyioe cBo@ 3HAYEHHE (DYHKONA f OPHHAMAET 10 OJHO-
MYy paay, T. . TONBKO OIPH KAKOM-TO OJHOM 3HAYMEHHH APrYyMEeH-
Ta X, TO, BRIPAMAS ¥ U3 paBeHcTBa ¥ = f(x), MBI NOXYYHM paBeH-
eTB0 X = g(Y), sagawmes GYHKIINIO X,

OpHako B IKOJAbHOH MaTeMaTHke (hyHELHID obnaao oGosHa-
daioT ByKBOi Yy, MOATOMY HepeMeHHbIE B paBeHcTe X = g(y) nepe-
HMEHOBBIBAOT W NoayuawT dyerouo ¥ = g{x), ofpamuiyo a8
dynrmmn y = f(x).

C aruM nepeMMeHoOBAHHEM CBH3AHO
cBOMCTEO CHMMETPHHE rpaHKOB 83aUM-
Ho ofpamHblx (PYHEIHI OTHOCHTEILHO yp Y=o x-gw)
npamoit y = x. Heiicrerrensso, QyHk- A
nua x = gly) umeem mom e cambiil N )
epagir, wmo u gyuruyuir y = f(x), - M
a rpapuxn x = gy) u y = g(x) cum- _-1;" :
METPHUYHE!I OTHOCHTEIBHO NpAMOil y = x _\\lb‘g y=glx)
(puc. 112). ®

DyYHKIWGD, HMeIyio obpaTHYIO, N i

(2 8g)

HaskBawT ofpamumoi. Tax, manpn- -
Mep, obpaTuMa Ka)Jas H3 BIAMMHO 0 =
obpaTueix hyaknuit y = a* u y = log, x. Puc. 112
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Yrobsl dyEkmpa Oblaa obparumMoil, Ka)goe CcBOE aHAYeCHHE
OHA JO/AHA IPHHEEMATE ofAHH pas. Tak, obpaTnma mwobas MOHO-
TOHHAA (PYHKIHA, NOCKONLKY KAM0e CBOE 3HAYEHHE OHA IpH-
HHUMAET OJlHH Das.

Hexoropeie ovHEIHHE He 001a1a10T CBONCTREOM OOPATHMOCTH,
OOCKONBKY OOHO M TO HE 3HAYEHHE NPHHHMAIOT OPH pPA3NN4-
HBIX 3HAaYenuax aprymenta. Taw, vanpumep, suavenne 1 dyur-
uug ¥ = x2 npUAEMAaeT OpH ABYY ZHAUEHHAX apryMeHTa; ¥ = 1
nx=—1,adyakuana y = sin x npu mobom x = ; +nn,neZ.

Yrobsl noayunTs QyHKIHIO, obpaTayio GyvHKDHE ¥ = X%, no-
CeHIOIN PACCMATPHEAIOT Ha npoMexyTie [(; +o¢), Ha KoTOpOM
OHA, BO-NEPBLIX, NIPHHUMAET Bee CBOHM 3HAMEHWA H, BO-BTODLIX,
MOHOTOHHA, MW, chnegosarensHo, obparuma. Kak Bl 3uaere,

obpatroil (hyEEnEell AnA Hed ABNIAeTCA YHEINA § = ﬁ
Touno Tak e, orpasruUEBas obracTs OOpeJeleHHA (PYHKIIHA
I = x" NpH YETHOM N, TOJIYYAWT 0DpATHYIO el (PYHKIHID I = ’{f; :

r ™
Croijicrea ssaumuo ofparasix dyBarmi

1) Ofnacte onpejgeleHuds OZHOW Ha HUX ABIfAerca obiaa-
CTHIO 3HAYEHHI qpyroii.

2) Ecoiv onHa ¥a3 HMX pospacTaomas (vOeiBaOIIAA), TO
M IpYTas, COOTEETCTEEHHO, BO3pAacTAloas ( vORIBAIOIAA).

3) Ecoin npamas x = @ COyHUT BEPTHKATEHOH ACHMMIOTOTOH
kcw,nﬂﬁ, TO APYTas HMEeeT FrOPH30HTAILHYIO ACUMITTOTY i = 4.

O6paTHbie TpUroHomeTpuyeckme QyHKUMN
Dynxuua y = arcsin x i

Yrobe caenars ofparumMoil (pyEKIING —
I = 8in x, HYHO PACCMOTPETEL 88 HA % ¥= ““"“i’f‘gﬂ
HPOMERKYTHE, I8 OHA, BO-NEPBLIX,
NpHHHMAaeT BCE CBOM 3SHAYEHHA M, i 53
BO-BTOPLIX, MOHOTOHHA. 2]

EcrecTaenno Baars Hanboaee Gama-

y=sinx

2" 2
Ha osrom npomemyTke QyHKIA / n

Yy = sin x umeeT oDpaTHYIO QYHKIIHIO 2
y = arcsin x (puc. 113). Puc. 113

0 1 & =x
KWl K HYIKD OPOMEMYTOK |i—£' i}. 1 2
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[Mepeuncoum eé ceoiicTBA:
1) obnacres onpegenesnsa — orpesok [—1; 1];

2) obnacTs 3HAYEHHIT — OTpeaoK [— %; g},

3) dyHEIIRA HeTPepLIEHA | ARIASTCS BO3PACTAIOILeH.

(DyHKIHA iy = ATCCOS X

Dyurnua y = cos ¥ yisiBaeT B MPHHAMAST BCe CBOM 3Haue-
Hu#a Ha npome:xkyTre [0; n]. 3necs ona uMeer ofpartEyio GyHEE-
wHo i = arccos x (puc. 114), Koropas onpeneneHa, HenpepLIBAA
i yOrBaeT Ha npomesxkyTre [—1; 1]. Obnacte anavennii iyHEIHMK
y = arccos x — orpeaok [0; n].

Dyuxuna y = arctg x
Dyaruua y = tg ¥ BoadpacTaeT ¥ NPUHHMAST BCE CBOM 3HAYE-
HHA HA TPOMEeRyTHE (—%; %] Bnecs ona umeer ofpatavio gyHK-

nui y = arctg x (puc. 115), koropas onpenenena, HenpepLIBHA |
BO3APACTAET HA Beel YHCI0BOH IPAMOM.

O6nacts apavennil yEKnuN y = arctg x — uHTEpBAN —%: %)
¥
A yh
i +
#
a‘ /
K I
ot !
y=arccos x % P /
a y=arctg x
n 0 P’
= 7
B . Ilf
P Tli
-1 /0 1 =z~ x 4 g
2 Sy y=1tg x|
Yy=Cc0s5 X r
Puc. 114 Puc. 115
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Dynxunn y = arcetg x ul,

DOyarnua y = ctg x ydneaer
H HOpHHEMaeT BCce CBOM 3Ha4ye-
una Ha npomexyrre (0; 7). 3pecs
oHa uMeer obparHyio (QYVHEIHIO
y = arccetg x (puc. 116), koropas
onpejeieHa, HENpepLIBHA B YOkI-
BAET HA BCeH 4YHCI0BOI NpAMOH.
O6nacTe sHAYeHWH  (QYHEIIHK
i = arccetg x — unrepsan (0; 7).

Y

YnpaxHeHus
I

463. Haiiante anavense (yyHEITHT;
1) y = aresin x, ecan x paBeH:

a) 0,5; ) —3‘?-; 8} sin -ﬁ-;-; r)® sin 10;
2) y = arccos x, eciH X paBeH:
a)—0,5; G) _..V;E; B) cos -ﬁz’i; r)® cos 10;

3) y = arctg x, ecnu x pasex:
a)y/3; 6)-1; 9Otgd; O tgT;

4) y = arcclg x, ecnu x pase:

a) ~§; 6) 1; 8)O ctg 35“; r)® ctg 7.

464 ® Pemnre HepaBeHcTBO:
1) —% < aresin (x? - 1,5x) < %;
2) 6 arccos® x + T arccos x < 3.

YETHOCTL M HEYETHOCTE QYHKLIMN

HWrnorpa npeobpazopanie NepeEoguT rpauk (PYHKIHK CAM B CE-
G, Tax, HADpHMED, OOCKOJALKY SHa4YeHHe 4ETHOH (PYHKIHH He
H3MeHASTCH NpH NepeMeHe 3HAKA ¥ apryMeHTa:

ﬂ_x] - ﬂ:x}r
rpaduy 98THOH (PYHEIINH OKASLIBAETCH CHMMeTPHYEH OTHOCH-
TEALHO OCH OPAHHAT.
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duavenne HeddrHOl GYVHKUIMH OpH ODepeMeHe 3HaKa y apry-
MEHTA CBOH 3HAK MeHAeT:

fl—x)=—f(x),
noarToMy rpaguk HeveTHOH (PYHKO RN CHMMETPHYEH OTHOCHTEIb-
HO HAYAJIA KOOPIHHAT.
IMousrHo, yro obnacTs onpejeneHua U YéTHOH, B HeUBTHOMH
dyEROUH A0/ HA ORITE CHMMETPHYHA OTHOCHTEILHD HY A,

YnpaxHeHunna
I

465 ®3ajaiite ananuTHYeCKH KAKYIO-HHOYAL (DYHKIHIO, HME0-
LIVEO TOT e caMulil rpaduk, uro # obparHas eit. Moxer an
BOZPACTAIONIAA (DVHKIIHA, OTIHYHAH OT (VHEIHH Yy = X,
HMeTh TOT e caMblil rpatuk, uro n ofpatHas eii?

466. Oupenennre, Kakue Ha clreayiomux QyHELHI 48THbIE, Ka-
KHe Heu8THRIe, & KAKHe He SABIAITCH HI YETHRIMH, HH He-

HETHBIMH:

1)y = x + sin x; Ny=x2+cosx;
2)y=sinx-cosx; 4) y = x - arctg x.

® Haxne M0KHO COENATH BEIBOIEL O METHOCTH HIIH HeMeT-
HOCTH:

a) cYMME]l ABYX HETHEIX (DYVHKI[HIT;

0) cyMMEL IBYX HEUETHRIX (DVHKITWIT;

B) NPOMIBEIEHNA IBYX YETHLIX (DYHKILMH;

r) npoHaBeeHNs ABYX HeUeTHRX QyHRINi;

1) npou3Betedua 9eTHoH 1 HevdrHol dyHaKkumnit
¢ OANHAKOBEIMH oDaacTAMY onpegenenun?

467, Hononuure rpaduxn Ha pucyake 117 tar, arobbl oHM cTaMH
aajiaBaTk: 1) uéTHeie; 2) HeuéTHEIe (PYyHKIHN.

[T O TTITIT]
[ 1]
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MNepuopn4HOCTbL PYHKLIMMK

Ecan npu eapurax rpadmnra GyHKIMKM Dapariensno ocu abemuce
BIPABO W BJAEB0 HA HEKOTOPOE PACCTOAHHE OH NepexoguT cam
B celf, To QyHKINA ABNAeTCH nepuoduieckoi. Paccroanue, Ha
KOTOpOe NepeHocHTes rpaduK, HASBIBAKT nepuodom QyHKILHA.

Paccmarpusas nepuofndeckie MyHKOHE, 00BIMHO VEASLIBA-
0T MX HANMEeHBLIONHA nepuog. TpHroHoMerpHUYecKHe (GYVHEIHM
Y =sin x 1 y = cos x uMe0T nepuos 2, nepuon yarnil y =tg x
H iy = ctg x pasen n. [lepuogneana Tak:xe ¥ PyHKIHA i = {x} — ed
HAUMEHBIIN nepuoa pasen 1.

YnpaxHeHun
I
468. [ocrpoiire rpadur GyvHEILHN, S3HAH, 4TO:
1) eé nepuon pasex 2 (puc. 118, a);
2) eé nepuon pasen 2, u oHa wéTHan (puc. 118, 6).

Puc. 118

Npeobpa3zosaHne rpadpmkos

CHMHE‘TPHH H Hap&nﬂEﬂhHHﬁ nepeHoc, 0 KOTOPLIX YIOMHHANOCE
B CEA3HM CO CBOMHCTBAMH YETHOCTH, HEUETHOCTH M NepHOAHTHO-
erH hyHrnuil, BMECTe ¢ HEKOTOPBIMHU APYTIHMH npeofpasoBamu-
MH YACTO HCHNOALAVIOTCA NPH NOCTPoeHHH rpaduKoB QyHKIM
U rpajpuxos ypaeHeHuwi. Ina rpajuka ypaBHeEHWA OTCYTCTEHE
PATHYHLIX TO4HeK ¢ OJHHAKOBLIMH abcunHccaMH He ABIAETCH
obA3aTeNLHBIM, HANPHMED, OKDY#HOCTE ¢ IEHTPOM B HAMANE KO-
OpPIMHAT H paguycoM, paBHELRIM 2, He ABNAETCA rpathuromM (pyHE-
[HH, HO ABAAeTCA rpadKoM VpasHeHHA X2 + y? =4,
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Ocunosabie npeobpasosannsa rpadukos

N liepexan Ouncanmne
|orrpaduxa|  ® rpaduky npeolpasonamus

1 y=flx) y=fix)+b Iepenoc OapaniensHo OCH
OpIMHAT HA D

2 y=flx) y=fix—a) Meperoc napanneibdao ocu abe-
nHee °HA @

3 y=flx) | y=~Fkf(x), k>0 | Pacramxenne or oci abcumcc
B k paa

4 y=flx) |y=fkx), k>0 | Cmarne x ocu opgunar s k pas

51 y=flx) =—f{x) CHMMeTpUS OTHOCHTENBHO OCH
abenmce

i1 ¥ = flx) = =f{-x) CHMMeTpHA OTHOCHTENRHO Ha-
HANa KOOpOHHAT

T ¥ = flx) ¥ = fl—x) CrMMeTpHA OTHOCHTENEHO OCH
OpIHHAT

8 y=[f(x) x = fly) CHMMATPHA OTHOCHTEIBHO [IPA-
Mol y=x

9 | y=flx) y=|fix)| CHMMETPHA OTHOCHTENBHO OCH

abcnree wacTeil rpadmka, pac-
MOAOMEHHRY B HUMHel Noay-
NIoCKOCTH

10| y=f(x) y=1(x) VHuurtosenne gactn rpaluxa
CAERA OT OCH OpAWHAT W Jdyd-
JHPDEHHUE DCTH.BIIIEEC\E HACTH
CHMMETDHHIHO OTHOCHTENEHO OCH
OpaHEAT

11| y={fix) ly|= f(x) VHHYITOHEHHe 4acTH rpaduka
noja ockio abcunee B dyfauposa-
Hu# OCTABIIEHCH YACTH CHMMEe-
TPHYHO OTHOCHTEALHO ocH abc-
nuee

Ynpaxueuns
.

469.1) Kakne HefAocTaTHH Bel BUAHTe B onMcanuu npeofpasosa-
Huit 3 u 4 8 radnue?
2) Yro npoHcXoJWUT ¢ pACCTOAHMAMN OT TOUMKH rpatpura 1o
oceii aberuee ¥ opAMHAT HpH 9THX npeobpasosanunax?

i}h@.
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4?0.Dl'lpnmnmc-rpnpyﬁ-m Kaxaoe M3 VKasaHHbIX B Tabinie
npeoipasoBaHMil HOHKPETHHEIMH NOPHMEepAMH NOCTPOEHHA

rpatuka PyHKITHA.

471. 1) Kaxoii rpaduk get Oyiere npeodpasoBeBATE IPH NOCTPO-
EHHH IpaEa YPABHEHHA?

% 2. =2x-3,
a)y=(2x+ 1)% B) i 4
6)y = %; 1O y=logy;(2 - 4|x))?

2) B kaxoM nopsjike Bhl Oyjere NPpUMeHATE YKAZAHHLIE
B Tabauue npecbpazopanna?

472" IpeobpasyiiTe rpadux dysarmnn ¥ = fx)
(puc. 119) B rpahuk ypaRHeHHUA:
Dy = f(lx|+ 1) )y =|flx)-1;
2)y=f(lx+1]; 4) y = [f(x)+ 1].

473 3apaiive ananuTHYecKn KAKVIO-HNOY AL
(pyHRIUIWD, rpaik KOTOPOH CHMMETpH-
qeH OTHOCHTENEHOD
1) npamoii x = 2; 2) rourn A(-2; 3).

474, Henoasaya maew npeobpasosaana rpaduea, saiiante man-
MEeHBITHH Teproj e VIONIHX (PyHK I

1) y = cos 3x; y=tg(dx+ 1);
2)y=sin; 4)® y = {0,5x - 4}. ]

4?5.’31] Yro npouzoiigéT ¢ rpaduroM YpasHeHEA ¢ IBYMSA Oepe-
MeHHBIMH, eCJIH B VPABHEHHNH 3AMEeHHTL:
a)x Ha —x; B)x Ha x + 3; o) x =Ha 2x;
6) y va —y; r)yHa Yy — 3; e) y ua 0,6y7?
2) MponnmwocrpupyiiTe st npeofipasoBaHHA HA ODpHMEepe
ypaBHeHHA OKPYKHOCTH X7 + y = 4, Q

I} KowtponsHsie Bonpocs: u 3agaHus
1. TMepeuscinTe 3HAKOMEIE BAM CROHCTES QYHEINE B OpORIIOCTPH-
PyitTe HX 3cKH3aMB TPApHECE COOTRETCTEYIIIAY (ryHKITHil,

2. Bepum g6 cOeayompe YTEEPHACHEA O (PYHKINAX ¢ OZHHAKOBEL-
MH Oo0JacTAME OUpefAeseHMA: &) CYMMA JABVX BOIPACTANIINX

pvarIRll — BoapacTamilad yHELEA; O) DpoHIBeIeHREe ABYX
yospaomux hyaxnuil — yinBamoman PYHKINA; B) PasHOCTh
ABYX HETHRIX (OVHHIHNE — 48THAA QYHKIWA; T) OpPoHIBeAeHHE

D




Fnaea 6. NOBTOPEHWE

ABYX HeYETHRIX (PyHKEIHI — HeudTHAR hyErnua. Ecan Bal cunta-
ETE YTREPHIEHHE BepHEIM, TOCTApaHTEChH ero o00CHOBATE, BCAH
HEBEPHBIM — NPHBEINTE KOHTPIPHMED.

Ecﬂs( 0,5x + El)
npecipazopadiill. YHaKHATE HANMeHBIIHNA Depnold, Hanboabllee
U HAUMEHLIIEE FHAYEHHH, NPOMEHYTHH MOHOTOHHOCTH JAHHOM
PyHEIHH.

MMocrpoiire rpaux GyaEIUH §y =

¢ NOMOITRED

l:) 30. YpaBHeHUs U HEpaBeHCTBa

YparpHeHHHA H HEPABEHCTBA MO pemaiorT ¢ rayboxoil npesHO-
cTit. Bbl MO3HAKOMIIHCE ¢ YPARHEHHAMM M HEDABGHCTBAMM @II#
B HAYAJNBHON [MIKOME H ¢ TéX NOp HAYYHIHCH DelIaTh MHOIO pas-
HEIX HX THIOB. B GoNLINHHETEE CAVHASE B IPOLECCe PEIIEHHA HC-
XOJHOe YDABHEHHE HAH HEpABEHCTBO 3aMeHAeTeA Boaes NpoCcThIM
W TaK fanee, noka He Syaer npuBejAeHo K npocreiimemy suay.,

476.

478.

Pemure ypasHeHHE: ,J_
28inx - /3
L+ J— a ¥  mm [
1){x+6)"=512; B) PR 0,
2)4/581 - 5x =6; 7) log,; (9 + x) = log; 2;
3)loga(4—x)=T; 8) 5¢+1 4 57+ 5*-1=31;
A R 2-8x B8x+4 _a.
Ha—(1) "~ 24; fi-ta Bzl _g
] fy I T x -4 16x _ x+4+4
5}251n(§ x) 1: lmx+4+x2—lﬁ . —d
4772 Pemnte ypasHenne ¢ MOAYAEM:
=R X8| L g
1)|x-3]|=2; 3]‘2 4‘ x—1;
2)|2x-5|=x-1; 4)|2x - 5|=2 - x.
Peuiure HEpABREHCTEO:
2=, 4) log, , (2 - x) > —1;
4 - 2x v x2-2x+8 . _q.
D178 5]x2*4x+3} %
3)82r+1>0,125; 5}5;*' + 3-4235 > 0;

)



Fnasa 6. NOBTOPEHWE

JOCHIBAHCTA, NPHINexnero K dhuaniny sropeiv. Orser aai-
Te B KM/ .

4) Benocuneguer Npoexan ¢ NOCTOAHHOHN CKOPOCTLH) H3 I'o-
pona A B ropog B, paccroanne qo koroporo 98 km. Ha chne-
AVIOMIMI MeHh OH OTOPABWICA 0ODATHO CO CKOPOCTEIO HA
7 kM4 Gonsme npexneit. ITo gopore oH ceaal OCTAHOBRY
Ha 7 4. B peayasrare Ha ofpaTHLUL HYVTH OH 3ATPATHA CTONb-
KO e BpeEMeHH, CKOALKO Ha nyThk u3 A 8 B, Haltgure cro-
pocThk BelocHOegucTa HAa oyt us A B B, Oreer paiite
B KM/4.

5) Bafigapra B 10:00 Bmmna nz nyvexra A B nyeET B,
pacnoao:endabiit 8 15 kM or A. Hpubeis 8 13 a 20 mun
B nyexrT B, Galizapka oTnpaBpiack HA3AN M BePHYJIACE
B OyHKET A B 16:00 Toro e gaa. Onpegennre (B kM) cob-
CTBEHHYI) CHROpoCTh DAHOADKH, eciIH H3BeCTHO, MTO CHO-
POCTE TEHeHA PerH 2 KM/ u,

6)® Cmemas 14%-it u 82% -it pacTBopsl KHCAOTE M goba-
Bue 10 kr unecroiil Boasl, noxyumnu 22% -i pacTsop KuCIO-
rhl. Ecan 6w evecto 10 wr sogast gofasmnn 10 xr 50% -ro
pacTeopa ToO e KWUCNOThI, TO noayumnw Om 42% -it pac-
TBOpP KHchaoThl. CroabKo Kuaorpammos 14% -ro pactsopa
HCNONTEI0OBANH ANA NOJIYIeHHA cMecn?

KoHTponbHblie BONPOCHI U 3afaHWA

IMpueegnTe g8a TpUMepa PARBHOCHILHEIX H JJEA IPHMepa HepanHo-
CHABHLIX TpeolpasoBadnil ypapHeHWIl ¥ HepABEHCTE.

Pemure ypapHenue:

a) 1,Iiﬁ,x + 57T =9; ) log, (6 — 5x) = 2log, 5.

Peumure HepABEHCTBO:

a) logy, , g x® < 1; 6) (2x — 3) J3x2 -5x-2 > 0.




AOMALWLUHUWE KOHTPOJIbHbIE
PABOTbI

KouTponbHas pa6ora N2 1 (k nn. 1—4) (90 muH)

| yposeHb

1. fAsnsaercs an y dyaroueit x, ecan:

1) y — vHecao YyHeHHKOB BAllero KIacca, MOCETHBIIHX YPOK
MATEMATHKH, & X — HHCIO YYeHHKOB BAlllero KJiacca, NOATOTO-
BHBHINXCH K 3TOMY VDOKY;

2) y — 4HCa0 YUEeHMKOB BAINErO KAACCH, HOCETHBITHX LIKOLY,
A ¥ — COOTBETCTBYIOUIee YHCI0 ceHTADpH;

3) x — HATYpAJBHOE MHCAO, 4 i — YHCN0, KBAJPAT KOTOPOTO
paBeH X}

4) ¥ — gATYpANLHOE YNCH0, & ¥ — KBagpaT umncaa x7

fAsnaerca a9 B 9THX OpUMepax x pyvHEOMed y?

2. ©yuxuma y = f(x) sagasa ceoum rpatduxom (puc. 120).
Haiigure no rpagmey:

1) obnacres onpeneneHyd (HPyHE-
ILHH;

2) obnacre  auaveHuit  QyHk-
LI

3) npoMesRyTKM BOIPACTAHHA U
yOLIBAHMA;

4) aEaveHHe X, OpPH KOTOpPOM
sHavenue GyHKIHHN paBHO 3;

5) f(-2);

6) mynn pynrIEN;

T7) panboapiliee ¥ HAHUMEHBLIICS
BHAYEHHA PYHKI[HH.

danaér AW 3TOT rpapUE X KakK
dbyvarnno y? Puc. 120




JomainHme KoHTPONBHRE PaBoTw

3. Noerpoitte rpadme kakoi-anbyas Henpepoisaoi QyHK TN
y = f(x), ecnm:

D(f) = (—4; 3], eé nanboabuiee 3HAYEHHE PABHO 3, A HAUMEHb-
iee —2, pyuriaa yisisaeT Ha npomescyTre (—4; 1], a sospacraer
Ha npomexyTre [1; 3].

4. Hafinnre obnacTs onpenenenus (PYHKITHN

£~ - Ia_x - =5 J—
1)y zwxuzx—a’ 2)y=A+1-x+/x +3.

5. PaspeiBHA 11 KyCOUYHO-3a0aHHAR DYHKIHA

“:in, npu x < 1,
v 12—.1', npux =17

[TocTpoitre eé rpadimx.
6. C momomeio Kakux npecdDpasoeaHmnil ua rpaduea dyai-

oun i = % MOMKHO DOAYHHTL rpaduk gpobHo-anuedinoit dyai-

HuH y = %‘? IocrtpoiiTe eé rpadguk.

Il ypoeeHs

7. Oupegenure ¢ NOMOMILIO MpadHKa, CHONLKO KOPHeH HMeeT
ypasHenme 1 —x —x2—x+1=0.
8. Pemmre ypasuenneJx +6 + Jx —5=11.

Il ypoeeHs

9. Haitppre nanbonsinee agauenne YHEINH
e
y2x2 +6x+9

10. Iocrpoitre rpadme dyakuuu y = x2 — 2| x|+ 4. 2]

KoutponeHas pabora N2 2 (k nn. 5—8) (60 mun)

| ypoeeHs
1. HoxkamuTe He4ETHOCTE (Y HKILHE

y=+x2-9+(x%-x).

2. MoecrpoiiTe 8 ogHOH cHcTeMe KoopauHaT rpadukn QyHK-
mun y = 3 — 2x u hyHKuuH, eil obparHoil.



Jomaiurme KoHTPONBHBE paboThl

3. Pemmnre ypasHeHHe:

DY +5=2; 2) 2x2 + (4x - 5) =x - 2.
E -
4. Pemnre HepaseHcTBO L+ 9a =2 =0,

x-3

5. CpaBHPTE 3GHAYEHHA BRIPAHEHNI EU'E H {iq
6. Coxparnre apodnb:

ya-Ya_ gy b= dx03
%2— + %Ifz' UG 05 & 00,75
Il ypoBeHsb

7. 3ajaiiTe amanmwTHuecKH QVHEDHKD K = g{x), obparmyio
thyaknun y = 3 - 2x.

8. Pemure ypasHenue Jx + 6 — Jx — 2 = 2,
9. Pemmnre HepaBeHeTBO 4/ 3x + 7 = x + 1.

Il ypoBeHs

10. YViupocTuTe BelpazeHne

1
(xy)? -

13 3
xy , xSt =y
1 ¥ )

i1
x+xiyl

KouTponeHan pabora N2 3 (k nn. 9—11) (90 rmun)

| ypoBeHs

1. Hajignre apavesue @, eclM M3BECTHO, 4TO rpaHr (QPyHE-
LHH § = a* npoxogur sepes Touxy M{—0,25; 2).

2. Pemnre ypagrHeHue:

1) log, x — logg ; (x — 2) = 3; 2)11*72_22.11*=0,

3. Pemure HepaBEHCTRO!

2r - 0,25 _ .
1) —— 0; 2) logy 5 (x + 3) = -2.

Il ypoBeHs
4. Pemure ypapHeHHEe:

112“’2,5.2 —9=0; 2) xloku* = 81,

@



JomainHme KoHTPONBHRE PaBoTw

5. Pemure HepapeHCTRO:
1)ylog, ,(5-x)=0; 2}(

0| et

)7 ()

Il ypoeeHs

6. Pemnre vepapescrso log, (2 +x) =1 —x.

7. 1) Ha cronbko OPOLIEHTOR BO3PACTET BKAAN B DAHKEe 3a ABA
roja, eca GAHEK exeMec Iy o Havueaaer 3% ?

2)M Haitanre cyMMy, KOTODAH OKaKeTCH Ha BRIALE Yepes Asa
roja, ecIy HauaneHeil Bxnan cocraegnn 10 000 p.

KouTponsHas pa6ora N2 4 (k nn. 12—20) (50 mun)

| ypoeeHs

1. Iepepenure 1,257 13 paguannoii Mepsl B rpajiycHylo.
2. lepeseanre —150° 13 rpagycHoil Mepsbl B palHaHHY IO,

3. HoerpoiiTe yroi, KOCHHYC KOTOPOro PABEH % BrinosanTe

HaMepDeHHHA C [NIOMOINLID TPAHCHOPTHDA H 3AITHITATE EIEI[:H.ﬁ BHAO
VIVIOB, HMEIOIIUX JaHHBII KOCHHYC,

4, IMpusegnte & Gyarauasy yroos or 07 go 45%

a) sin (—252°7); 6) cos 1130°.

5. Henoubsya rpaduk pyHELHE ¢ = sin X, VEaKHTE OpoMe-
MYTKH, Ha KOTOpeIX dyHKuua: 1) Boapacraer; 2) npuHUMAaeT no-
JOEHATEeNLHEE 3HAYEHHHA.

6. Haiignre kxopun ypasaenus 2 sin (x — 1) = -ﬁ, OpHHAT-
nemamue npomexyrry [0; 2n].

Il ypoeeHs

7. Ina wakux yrnoe or 0 go 21 BrnonHAETCA HEPABEHCTBO

sin g > tg ¢?
8. Hailtgure yroa, KoTopsiil ofpaiyeT ¢ ockl) OpAHHAT Hp#A-
Maf, [Oepecexawinasd ocH KoopauHar B Tourax A{-2; 0) =

B(0;12).

Il yposeHs

9. Pemure ypasuenue 4 cos® x —cos x — 5 =0,
10. Yemy pasen arcsin (sin 5)7

.



Jomalunme KoHTPONBHBE paboTh

KouTponbxan pabota N2 5 (k nn. 21—26) (60 muH)

| ypoeeHs
1. Haiigure sin (o -+ B), ecan ainu-—%,
3r .. n
cg<2 gt R
T<a<Hg f<n

sin[i-i;h*

gin T0" + sin 207
cos 107 cos 15° — sin 107 8in 15°°
sin o 1+ cosa ]

3. MokaskHTe TOMAECTEO + - =,
1+ cosa gsin gin o

2. Briuncnnure

4. Haiigure Bee Kopuu ypasHeHns 2 cos? x —sin x — 1 = 0,
npuHAAIeaanue orpeaky [0; 2x].

Il ypoBeHb

5. Haiiaure abcumeck: obmux Tovek rpaduKoB (pyHKITHIT

y=cosxuy=cos2x.
6. MoxtHo 11 YTEEPHKAATE, W0 eciau ° — ocTphiil yrou, To
gin (a” + 1%) = gin a”?
7. Beraueanre:
log, , ctg 5° + log, , etg 15° + log, , ctg 25° + ...
.o+ log, , ctg T5° + log, , ctg B5®.

Il ypoBeHs

8. JokakuTe, 4TO YrHod Me:ROy OpaMeiMe y = 2x — 1 nm

y= %x + 3 paBen 45°.

9. PemuTe ypaBHeHHE
sin? x + sin? 2x 4+ sin? 3x + sin? 4x = 2,

10. IIpn kakux 3HaveHnAx a Haubonbllee sHaueHHe (QYHK-
UMK § = a sin x + cos x pasuo 57

KoHuTponsHas pabora N2 6 (k nn. 27, 28) (60 mun)

| ypoBeHb

1. Dxcoepument nposean 1000 pas 1 B 5 M3 HIX TPONIOIING
cobbiTHE A.

1) Kakum asngerca cobuitiue A: BepOsSTHLIM, HOCTOBEPHLIM,
HEBOZMOBHBIM HIH MATOBEDOATHEIMT

2) Yemy npuMepHO pABHA BEPOATHOCTh coOBITHA A7



JomainHme KoHTPONBHRE PaBoTw

2. Kaxopa BepOATHOCTR TOTO, 9T0 OpH OPoCcaHN ABYX HIDATE-
HBIX KocTell B cyMmme BeinageTt 10 oukor?
20!

3. Beiuncnaure 181"

Il ypoeeHsb

4. CKOABKO CYIECTRYET NATHZHAYHLIX YHCE:
1) cocrapnensmx uanudgp 1, 2, 3,4, 5, T;
2) cocrapneHHbIX U3 9THX HMdp U KpaTHbIX 37
5. CxonsKo pa3HBIX COCTAROR MOMET HMETE KOMUTET, COCTOMA-
OIHii U3 JABYX MYMEYNH U TPEX JMeHIIHH, ec]H ero HabHpawoT H3
5 mvacunH # 7o senmpH?
1 kE + k&

6. YVinpocTuTe BRIpAMKEHHE Tk

Il ypoeeHs

7. CRONBKUMH cNocoDaAMH MOMHO BRIDPATE CTAPTOBVIO IIEC-
Tépry DackerbonueTror N3 KoMaHak B 12 uenoeer? CronsxuMu
crnocobaMi MOMHO OCYIeCTBHTE 3TOT Bblﬁﬂp,, ecilH HBB.EGB H HE-
TpoR 00A3ATENEHO JOJNMHE BXOIHTE B CTAPTOBRLIN cocTaB?

8. Hailanre woadupuumerT uneHa 3-i1 cTeNeHH MHOTOYJIEHA
CTAHAAPTHOrO BHAA, K KOTOpOMY npusoaures (2 + x).

MrToroeas kouTponeHas paborta (90 muH)

| ypoeeHs

1 1
1. Haiignre sanauenue supaskenns 811 — 3./3 - 32,
3 1
2. YupocTHTe BRIpaMKeHHe al;lﬁ - as,
at —4
3. ¥YupocTHTe BhIpaskeHne
2108:7 + log,, 75 — log;, 3.

4. Pemurte HEpABEHCTRO

— i
(0,25 %< TR

5. Vra)xuTe NpoMemyTHKH BOIPACTA- L]
oA u yompaaua pyHErmun y = f(x), sa-
nanHoi rpatpukom (pue. 121).

— )




Jomalunme KoHTPONBHBE paboTh

6. YuopocTuTe BRIpaMeHne
ain 2o
sin

—aal®

sm( 5 =+ u).

7. Pemure ypasnenue log, (x + 1) = 4.

8. Hailtgare obaacTs onpegeseHHsa (PYHKITAN

x—2
x+1

=

-

9. Peumre ypasaenne 2 cos? x — 3sin x =0,

Il ypoeeHsb
10. Pemmnre ypasHenue / 2x + 7 + x =2,
sin? 27" — 5in® 63"
sin18° - cos18°
12. Pemnrte ypasHen#e 3 -9 —5-6 +2-4¥ =0,
13. Pemnnre vpasaesue 2 sin? x = |sin x|,

11. Haiigure sHaueHne BRIpaMeHHA

Il ypoeeHs

14. Hajigure Bee aHadYeHHWA g, [OPpH KOTOPLIX VPABHEHHE
log, (4x — @) = x uMeeT eIUHCTBEHHEL KODeHb.

15. Haligure gauMensinee 1 Hanbolsiles M3 agadeHmnit Ha oT-
peake [1; 4], koTophie IPUEHMAET QYHKILHA

1

! :
J2x% - 8x +11




OTBETHI

Frnaea 1

DyHkunm n rpacdmkmn

2. 1)—3) Her.

3. y ARnAeTCA PYHEIMEN ¥, TAK KAK KAMAOMY YHCAY X COOTRETCTRY -
T eJHHCTEeHHAA IH(pa B pA3PANE AeCATHIX; X HE ABAAETCA PVHRIH-
20 I, TAK KAk 0y B TY #e Hnpy B paspaie JecaThlx MOryT HMeTs paa-
HEIEe YHCITA.

4. y He apnAercH QyHEUMe ¥, TAK KAK OJHA H TA ke cyMMa unudp
MoxeT OBIThE ¥ PASHEIX JIBVAHAYHBIX YHCEeN, HANDHAMED cyMMa 7 y 4B-
cen 25 u 34; x apnAercE QyVHERIHe] [, TAK KAK HAXIOMY IBYIHAMHOMY
QHCTY COOTBETCTRVET EANHCTEEHHAR CcyMMa mudip.

5. 1) y = 300 — 50x. 2) EcrecTeenuas obnacTs onpegeseHns aToi
PYHEUMN — MHOMECTEO JelCTEHTENLHEIX YHMOe], 4 PEANLHAR — HATY-
pantbHbie yueaa ot 1 10 6 BRAKNUNTENLHO.

6. 1) a) 9; 6) 0,5; 2) a) =7; 6) 0,25; 3) a) 22; 6) 0 u -3; 4) a) 26;
G) 1m-8.

7. 1) D(fy = {10; 11; ...; 98; 99); 2) f(17) = 8, f(35) =8, f(59) = 14;
3 fx)=3nmpun x =30, x = 21 n x = 12; 4) max flx) = f99) = 13,
min f{x) = f{10) = 1; 5) 912 10,

8. Orsersi npubnmseénane. Puc. 3; 1) D(f) = [-8,5; 4,5]; 3) fi-2) =
=2,8;4) f(-2,2)=3; 5) (-0,25)=f(1,7T)=0; 6) max flx)=4, min fix)=
= -3; pue. 4: 1) D(f) = [-2.4; 6,5]; 3) f(-2)=3.2; 4) f(-1.9) = f(1.5) =
= fl3.5) = 3; &) f(-1) = f(0,8) = f(5,8) = 0; 6) max f(x) = 6, min flx) =
= =1,5; puec. 5: 1) D(f) = [-3; 5.6]; 3) f{-2)=0; 4) 0,2) = f(2.5) = 3;
5) fi—2) = f(3,9) = 0; 6) max f{x) = 4,5, min f(x) = -1; puc. 6: 1) D(f) =
= [-3; 6]; 3) f(-2) = 2,5; 4) f(-1,7T) = f(-0,2) = f(4,6) = 3; 5) f(-2,8) =
= f{1) = f(3,8) = 0: 6) max f{x) =5, min flx)=-2,5; pue. T: 1) D(f) =
= [-4,5; 5]; 3) fii-2) = 1,4; 4) {{0) = f(2.,6) = 3; 5) f(-3.,5) = fi3.3) = 0;
6) max f{x) = 4,5, min fix) = -2,5; puc. 8: 1) D(f) =[-3; 6]; 2) f(-2) = -1;
4) f(3,5) = 3; 5) fi1,3) = 0; 6) max flx) = 4.5, min f{x) = -3.

D,



OTeeThl

12. V= 4x(5 - x)2, D(V) = (0: 5).

15. 1) NcQ:2)NcR.;3)NnZ=N;4) R, " Z=N.

19. 1) k=0,3,a) 1 =T;6) I = 8; ) [ = 4,4: r) [ = 7,5: 2) k = 0,75,
a}£=—5;ﬁu=ﬁ;31k=-§.au=?:ﬁ1:=$.

21. k=010 k<0,I>0;3)k>0,I<0; 1) k<0,1<0,

22, 1)da, npuk=0,1>0; 2y na, npu k < 0, { = 0; 3) ga, npu k=10,
[ <0; 4) ga, npu k = 0, [ = 0; 5) ger, rpadnr pyermun ¥y = kx + | He Mo-
HET DLITE DAPAJIENEH DCH OPAHHAT, NOCKONLEY IPH 3TOM OIHOMY 3HA
YeHHIO X cooTBeTeTBYeT Honee oaHoro sHadeHuA y; 6) ner.

23. 1)y=-1,5x+0,5;2) y= %x +%:3}y= 13,5.

24, 1) a) (0; 9) n (-12; 0); &) npuragiesar A, He npuHagIexar B
B C; B) HA rpadMKe eCThE TOMKA ¢ PABHEIMA KoopaueaTtamna; 2) a) (0; —8)
u (—20; 0); 6) npunagnexsut B, ne npunagnemar A u C) 8) Ha rpadmke
BCTh TOUKA ¢ HIPOTHBONOIOMHELIME KOODIHHATAMH.

25. 1)1 = -21. IMpoxoanT; 2) ! = 16. He npoxoanT,

26. 9 1hic. p.

28. 1) k=4;2) k=-18.

29. 1) Ia; 2) aa.

30. Mpunagmesar rourn: 1) AuM; 2)A, B, Cu P.

33. 1) [pe, onay wan HE oguoi; 2) ogay.

34. 1)y=0,5x; 2)y=-0,5x-1,5;3)y=1,5.

35. 1)(x-2P+(y+3)2=9:2)(x— 2P+ (y+ 3 =4.

36. 1) (x—4)* +(y -4y =25; 3)(x — a)* + (y — a)® = 25, riae ¢ — mo-
foe uyneno; 4) (x — a)® + (y + ay® = 25, roe ¢ — nwdoe yneno,

a7 1;[-1; —%] n (-1 +:&c]: 2) (—o0; ~8), (-3; 3) 1 (3; +oo);
3) (~o0; ~2) m(-2; +a0) 4) (-o; 1, (1 4| w( 5 +o0).

38. 1)0;3u5;2)-7;-2u0.
41. 2) B) Paspuis npu x = 1; r) paapuis npu x = 1.
1
(x-2)x-58)x-9)
44. 1) (-8; 0) U (I; +o) 2) x < -8,0<x < T; By < 8,0 <y < 2,

y>Ti0)-g<y<-lL3<y<s.

42. 3) Hanpuwmep, i =

. _8 _2 _x i B, =

45. 1) ¢ = 5 E-!f 3,2}2{ 3, 12&2{3,3].1: :
1 19 _ .

—<x<l;d)y<-2,-—— Ly=<3,
3 <% by T

46. 1)x =-2:2)x=-2,x = 2.

=



OreeTh

47. Puc. 3: ¢yuxuns nozpactaet Ha npomencytie [1; 3], younaer ua
opomexyrrax [-3,5; 1] u[3; 4,5]; puc. 4: pyHKINA BOIPACTAST HA IIPO-
mesmyTre [0; 2], yiseaer va npomesxyTrax [-2,5; 0] n [2; 6,5]; puc. 5;
(PYHEOHA ROIPACTAET HA NpoMexyTHe [-2; 1,5], yOrBaeT Ba npoMeRyT-
rax [-3; 2] u[1,5; b,5]; puc. 6: divERIHA BOIPACTAST HA DPOMEXRYTEAX
[-3; -1] n[2,5; 6], yOumaer na npomeskyTre [-1; 2,5]; pre. 7: pyarnna
BO3pACTAET HA OpomemxyTre [-4,5; 1,6], yObiBaeT HA NPOMEMYTHE
[1,5; 5]; puc. 8: dysrnua pospacTaeT Ha npoMexyTrax [-3; -2]n [0; 6],
yvORBART Ha npoMeskyTre [-2; 0].

50. Boapactawomuyu asnawres dwasnun 1), 4), 5); youeawommn-
M — 2), 9).

52. 1)4;: 2)10; 3) T; 4) 25.

56. 1) (0; 6); 2)(0; -2); 3)(2; -3); 4)(-3; 14); 5)}(2; 11); 6) (-2; 11};
Ty(2,5; -12,5); B)(-7: —24,5).

59. JoasHbl BROOAHATECA Veaosua: 3) 2o = 0 u D=0 man x5 > 0
1 (0) = 0 wau y(0) < 0; 5) -1 < x, < 2, y(~1) = 0, ¥(2) = 0, D > 0.

60. 1)a) k > 4,5; 6) k = 4,5; B) Taxux agavenuii k uer; 2)a) k< -0,8;
6) k= -0,8; B) Taxux anagennit k ger,

61. a=>0.

62. 1)—4) Ia.

2 12 y34y-8 4 6
63. 1) /53 n4/34:2),/2,5 H1|"G.5.3}ﬁu3.~i} 7T

65. S—4x- % D(S) = (0: 3), E(S) = (0: 3].

66. 2) Vpasuenus acumnror: ) y=2, x=-1;rjy=-3, x=1,

Frnasa 2
CreneHwn n KOpHM

70. Cymecrayer ang rouex A, H, Bun C.

. 1n=2;2)n=3;3)n=3;)n=dumn=2;5)n=2nnun=4;
8in=2,n=3,n=6;Tn=3.

T2. 1)1, 100; 2) 1, 11; 3) 1, IO, IO 4) 0, 10; 5) 1, OO0, 1V; 6) 1, 11.

73. a) la, panpumep: a=0,b=-1 1 n = 2; 6) »er.

74. Yerawm: 1), 2); HeweéTHeiM: 3), 4); HeAL3A onpegennTh: 5), 6).

T75. 1ym=n;2)m >n;:3)m >n; 4} m < n; 5) HebaA ONPENETHTE.

76. 1) a) CommeTpueil oTHOCHTENERO ool abemnuee; §) cxaTeM B 5 paa
® ocn abcopee. 2) Bee rpr yHEDINH AMe0T OiHHAKOBRY 0 YETHOCTh.

79. 1) a) Hewérnas; 6) uérHas; B) HeudTHAA; ') HY 9ETHAA, HN HeweT-
Han. 2) Toury paspeira EMe0T HVHELNH B) B 1),

lxl |4 [ -2x% ]

x -1 ®=-1)

81. a) Her; 6) HeNETHRIMHE ABAAKTCA MPOHZBEIeHHE H HYACTHOS YET-
Hoil 1 HeueTHOI (yHERIII,

80. 1)y = (4x% — 4) + (bx); 2) y =




OTaeTh

82. 2)a)y = —{|x| - 2) + 5, opu x # 0. DYHKOHA BOIPACTAET HA HPO-
semyTrRax (—oc; —2] u (0; 2], vbueaer Ha npomesxyrRax [-2; 0)
u [2; +oc) 1 BMeeT paspeis B Touke 0.

By 5-(x—2)%, rge x>0, x|

HE 2
Pl P (cludis HIH i = —{5 (x| - 2)%). Dynruus

Boapacraer HA npoMesxyTrax [~2; 0) u (0; 2], yOsiBaeT HA NPOMEFYTHAX
{—o0; =2] u [2; +0oc) 1 paaprieHEa B Touke 0.

83. 1) — 4) [1a.
84. 2) ¥16; 3) -343; 6) 0; T) 1,5; ” : B) -2; —0,8; 9) 0; 1; 4; 5;
1M 0;1:8; 9.

86. 1)—3) lIpuuaanesmnr.

87. in=52)n="T.
88.1)2;:2)3:3)3:4)2n4;5)2n4:6)2,3n6; T2, 5m 10,
8. 1)m=m2lm=m3)m<n;d)m=n.

90. 1)y =x:2)y = %;Ely =0.5x + 0,5: 4) y = 7.5 - 1,5x.
92. Na: 1), 2), 5)—11); uer: 3), 4), 12).

93. 1)-§/7:2)-6;5)-§y2 - 1.
94. 1) x = 0; 2) x > 0; 3) x — moboe uncno; 4) x = 0; T) ¥ = 2,5;
8) npn Beex x; 9) -6 < x = 5; lﬂle—l.xb--llllx -9, x = 10;

2
12) -4 < x < 24,
95. 1)x<0,x=16; 2)x=-243:8)x <D, x=2;: ) x = -3, x = 3;
8)-b=x<h,x=-13;68)x=-T,x>T,x=-3.

96. 1) -;—{:; 2) 3-1-2:-: 3)-0,4992; 4) 0,3568; 5) -5 n 5; 6) —4.
98. 1)-1; -2,5; 2) uer wopueii; 3) 1; 4) -2; 5) 6,25; 6)4; 9.
100. 1}{—:‘,; %] U4 TE2) x=-8,5,-8<x<1,

M. 1)d=x=5;2)-TH<cx<H3N0<x<1;4)x=6:5)x = 4;
6)1sx<2,6.

102, 300 ¢,

103, Sem.

105. 1) 45; 2) 2,8; 3) 2; 4) 6: 5) 20; 7) 15:8) 12; 9) 4,4; 11) 3: 12) 1.

106. 1) 2'4/2; 2) 848 3) a¥fa; 4) b2+ {b; 5) ab?-3fab; 6) —a{/-a;
7) 2x56% 4 axb ; 8) 2a%b? -8/ —2ab? .

107. 1) /2; 2) 3; 3) Y2]al; 1) 'Y2b2; 5) Jdx; 6) §2a%;
1) JV5 - 2:8)35-2/6.
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108. 1)Ya; 2) Ja; 8) Ya?; 4) Jb: 5}3/‘}2: ﬁ:s/iz,

100. 1) {3 > 45 > {8 2) V2 < {3 < {5 3) 3338 > if3/5;
1)4/8,2 = [24/8.
s IHE:E“E\J = 3”‘%}%’ 4)14/50; 5)3/0,1; 6) %4/160.

112. 600 K,

113. 6 m.

14, 1)-7; 7: 2) -2; 2; 3) -4; 4; 4) -5; 2; 5)4/80; 6) 8; 27,

115. 1) 7; 2)4,7.

116. 1) 0; 2)-18; 17.

17. I-..lx;[: 1lln£||'1 =9; x2=9- y'_g:]i 2]1] =], yl=-1=: 11'2:4.. y2=1:-
Bx,=1,y,=2T;2,=2T, yy=1;4)x; =1, 5y, =64d; x, = 64, y, = 1.

18. Ha<0;2)a=2, a=§-

119. nmf 21:2|I : 3) % 2ab 4]11: 4 . 5)4fad; ﬁ'}ﬁu(

120. 1)-1; 2)-1.
1 |
121. 1) x2%; 2) y4; 3) a

L] 2
8) (-1)%; 9 |d[?.

122. 1){a?, e a > 0; 3}l||-1;;41JI;5}"Jcﬁ:ﬂ],|i-—1;:?}mi:—:,me
5|| Lroe x = 0; 12],{{x+2y]3 roe x + 2y = 0.

3 L
5.

2 3
4) bY; 1|n|T

1 4
3[ |3 7]{ u]ﬂ

a=0;8)

4 9 13 7 A4 1

123. x5 2) ;5 3)c™; )67 ; 5) a; ﬁ] x2 T)b2; 8)e?.

124. 1) 27; 2;.__ 3) 100; 4) 1000; 5:. ﬁ]um 7)9; 8)2; 9) /3.

125. 1) a) 2-2; 6) 2-5; m) 208; r) 2-0.9; 1) 23.5; 2) a) (/2)4; 6) (/2) 19
B) (J2)19 r) (J2) 18 1) (J2)7; 8) a) 4°1; 6) 4-25; m) 494; ) 4045,

2 ) oy
x) 4475 4) a) (0,125)%; 6) (0,125)%; 8) (0,125) '5; r) (0,125)0.4;

A
m (0,125) T; 5) a) (4% o) ()7 m) (YA o) (Ya)res,
n) (34525,

-
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126. 1) a) (%)’ 6) {%)4; 8) {%)% r) (%];; ) (%)'3'5;
2) a) (Y915 6) (49)5 ») fﬁl%: r) -:*-*ﬁl':_i; ) (49)525; 3) a) 34
6) 3% 585 13 T; g 35 4) a:r[%]%: 6) (%]% ) (;—?]‘iﬁ

5 1 3
r}(%]“: x) [E—IT]“; 5)a) (¥B1)% 6) (Y81 = (B
25 il
r) (3/81) ;) (B1) 5.

27 3 ;

127. 1) (a%5)2; 2) (y15)%; ai[x‘a‘)ﬂ; 4) [a"‘;)?; 5) (2e09); 6) (5a05)2;
1 1

7) (Bx0.5y0.25)2; B}{Eh? .?)z

= ”(" ] 2)(a ) 3)a ) 41[5%‘]:;sl[zz%]a;m[ax‘;']x.
3 3 1 1 3 ' % £
128. 2) a* —a%; 3) bT -b%; 4) 2% -x+2x%T -1; 5) ¢® -¢c 5
6)a+a%s T —aTsT 1,728 — x5 By atb.

ﬁl(ﬂ%r -32 = (a% —13}(uT + 3];

6) 5¢ (b '1']2 (5 b-“-](5+b%)

o ] - (- )
3,(,,13:.] —[taqﬁ]ﬂ - 10 (3q) I i +{3q}2];

9} (x0-7)2 _{ Eﬂ'%yér = (xﬂ.T = zﬂ%y% ]{ 0.7 g Eﬂéhy%).

=
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131, 1) 2% - [a%]s = (E—a%)[:l +2u% +n%]:
1.3 o 2 1
21[&3) +8% = (b7 +3](b3 -3b"f+9];

1 1 2 1 1

31[10::3) (33] = (1043 3?)(1uux?+1nx?-3i+3%]:
1) 5% + 2?1;"] =[5+2ﬂ )[2.5 5.2, + 2%1;%]:
1.3 A L T
5 (a) +23=[a“+2](n“-2:15+4}:
ﬁ]v:“-[b%r=(ai-h%][lﬁ+db% %)
]_

ﬂ[x] Tf =( ﬁ—z””x3+ 27 +2

| =

J

s;lbﬁ] + [zc?] - [bﬁ + 2;_-3'][ 5 opTE S 4::-;-].
'
132.2) 1 _;q1-0’
1-a* l1-a ®
f
133. 1)-%;2) X ; 3)a? + 5; 4) -
b y® ) +ay?

134. a) 2,8; 6) 0,75; 8) 13; r) 29,
1 z
3 o 1,1 1

135. 1) "'3_1:2}'"II I'liﬂi-b'*‘x4 +b*):4]-1[},

c;+1 yt
136. 1;—1:2;-%.
137. )a<1;2)a>2

Frnasea 3

MokazaTensHasn
v norapudpmuyeckan GyHKLUUM

139. MMpunagnesiaT.
143. 2)4: 3)4; 5) u%: 6)1.2; B]%; 9)0,75.

144. 1)9; 2)./5.
146. MpoxoguT,
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170. 1) 2; 2) 0.

171. 1)a = ﬁ.a=—i._; 2}_7} <a<0,

172. 1) x>23:2)x>6;3)-2<x<T; 4)0,99 <x < 1; 5) 0 < x < 3;
6)x<-2,2>T.

174.1)25 <x < 36;2)4 <x < 8;3)0<x<0,16,1 <x < I

4]—{.1’-"(]81 x21:5)—10 <= x < -8, 10 < x =< 10:

6)-3 < x < ~fB, -1 <x <.

175. 1)d<x<6:2)4<x<86.
177. 1)1; 2)-2; 3) 2; 4) 2; 5) 2; B) 169,

178. 1)4a; 2) 2a; 3) 7,5a; 4) -4a; 5}%: 6)1 - a.

3 - 3:1
179. 1)3a + b 2y =—— i

180. 1) 13,5; 2) 20,25.
181. 1) 5: 2) 1023.
184. 1) 100; 0,01; 2) 2; L. 3) 3; 27; 4) 100; 0,1; 5) 3; 7}; 6) 0,5; 4;

2 1
¥ + B =
) Yoz, 15 ) 120,07

185. a'o#:c = gloia; 7) 100; 6) 10.
186. 1) -100; 2) -1000.

187. 1)3<x<4,5:2)-1<x<2;3)-2<x<2
T
4) log, %f x < log, 28; 5) x < log, (ﬁ -1), x> 1,5.

: 9) 0,00001; 1000; 10) log ; -
g

188. 2)a) 1,115;6) 21,17; ») 0,01531; r) 4,052.

Frnaesa 4

TpuwroHomeTpu4yeckne pyHKLMK
W UX CBOWMCTEBA

193. 1) 960°; 2) 1440°.

194, 3) 190° + 3607 - (=1): 5) 320° + 360°-8; 7) TO" + 3607« (-T).

195. B) -110° + 360° - (-1).

196. 1) 40°; 400°; 760°; -320°; —680°,

197. 2) a) 30° + 90%n; 6) 30° + 120°n, n — noioe nence YHEIO.

198. 2) a) F_,;.; 3) a) sanMennmee 0o Mogy/o anaqdenne [} = -70;
0) BAanMeRLIIeE NOMOMKATENLROE anaYenne [} = 290,

25n, my  OE
199. 5) ETR 7 7]
200. 3) 36%; 9) 114,6",

D
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201. 8) 373 5) 5 m 1) - '*"’1

204. 3y=-1,4: 5)=4,375; 'i"} = 18,025; 9) = -28.

206. 2)197,87; 3)-93,27; 4) 303",

207. 1) O6muit BUI YIIIOE NOBOPOTA, HNepeBOIAIINY Touky P B Tou-
kv M, ragon: o = 90° + 360°n, n — moloe Henoe YMCIO.

208. v =0,26 pag/u, v = 1700 xm /u.

212, B) 11 uerseprs, cos o < 0, sina > 0.

215. 1) a) 156° + 360°n u 24° + 360°n, n — nenoe YHCNO;

2) a) 45° + 360°n 1 135° + 360°n, n — Ued0e YHCIO.

217. 1) cos 72°= 0,31, sin 72°= 0,95;

4)cos 215° = -0,82, sin 215" = -0,57.

219. 1) 3; 3)1: 5) 0.

220. 1) Cunyc paBeH KocuHyey 1ua yraos 45° u 225%; 2) cunye npo-
THEONOAOMEH KOCHHYeY A48 yrnoe 135° m 315°%; 4) cuaye Gonbine KocH-
HYCA A VIoe Mexay 45° u 225°,

223. 1) Ta; 3) uer; 7) mer; 8) na.

224, 3}1p=3T“.
225. 1) p=nn, n — nmwboe ne1oe THCIo,
226. 1}_+vm 3}_+z1m-5}—+2nn <H< 32“ + 2nn;

ﬁ]n+2m-5;tp1:_2n{ﬂ+1}.tp=i+2nn,nez.

230. 9) Hoaoxmupreassos; 10) orpHuaTeIbHe,

233. 3)-1,4;5)1,4; 6)-3,7.

234. 1)52,43° + 180°n; 3) —-21,80° + 180°n, n — mofioe Deaoe SHCAO0.

235. 1) laa yroos 45°%, 135%, 225° u 315°%; 2) Her TakHUX VIIOE;
3) nas yraos Mexay 45° u 907, memay 135° u 180°, memay 225° u 2707,
smexay 415% m 3607 4) ana yeomor mexay 0° 1 45°, Mesxny 90° o 1357,
ey 180° u 225%, mexay 270° 1 315°.

237. 1) Het; 2) 5a; 3) vet; 4) Her.

240. 4) 0,

242, 3}1 + mn, n — awioe HeI0e THEIO,
243. 3)p= HP_ lﬂrj}tﬁju(m{'&n

244, I}cp——n 3y = -+11:rz+-2-+rm.5}—-2-+nn{lp‘:nmn-.um—
Goe genoe YHCIO.

245, 2}a}y=gx+3;n}y=-ﬁx+3.

246, 2)tgl =tg 2; 3 sin 15° <gin 15; 4)cos 3 <cos 4.

@
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250. 3) Orpuuarenssa.

251, l}-—%g%ammn < %; 4) & < n + arcctg p < 2n.

252. 2) —%.

253. 1]%: 3)1.

254, 3)0.
256. 1)a=p: 2)a=f.
257. l)ac[-1;1);3)a = R.

5z, 11z

258. 3) % 6"
259. Her.

1

262. 1) —% + 2an, —arcsin & + 2, T+ an:sin% + 2rn, n — nwboe

nenoe uneno: 2) 2an, n — moloe HeI0E THETO.
266. 1)sin 34° — cos 34°; 2) 2 ctg 20°.
267. 1) -tg x; 3) —ctg .
268. 1)a)sin 120° = 0,866, cos 120° = -0,5, tg 120° = -1,732.

273. 41~g-+i‘-§.nez.

274. 2}1?2;3]%—5 +2n;4]10—3n;5]-’2‘--1u+3n.

280. 1) x = -;— + 2rn, n — moboe genoe uncnao; H) He HMeeT pe-

HIeHHA.

281. 2) Odmnii BRg YypaBHEHHA 0CH CHMMETDHR X = % + nk, B — Mo
Doe nenee YIHesao,

282. 2) O0uguit sup afcuuee NeATPOR CHMMETDHKR X = 7, e n —
Ahoe Deroe YHeA0,

284. 1) Voinx = 2, Ymin = -2; 3) Yoms = 1,3, Ypin = =0,5; 3) Youx = 6,

Yoni =3E_
min 4

285. 1), 4) — ueuéraue; 2), 3) — wérane.

287. a = 5.

289. 2) Oyurkuus i = sec ¥ urTHAM, 4 YVHEOUA ¥ = cosec ¥ He-
YETHAH.

294. 1) x # 2nn, n — mwboe nenoe uieno; 2) x = n + 2an, 1 — nwdoe
genoe yneso; 5) Her pemenuii; 6) Her pemennii,

295. 2) Ofmuit Bl VPARHEHHA OCH CHMMETPHHE X = 1n, n — Awboe
HEa0e YHeno,
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296. 2) AScuHcenLl HEEOTOPEIX HERTPOR CHMMETPHN X = ,;_, —%. %‘L

O6mmit sug abcuuce HEHTPOE CHMMETDHH: X = % + an, n — nwoioe me-
JI0e QHEI0.

298.1)0,4u0;3) 1uli 9 1u0,2.

301. 1) 7; 2) 4n.

302. a) Yérawle pynruun 1), 5) u 6); 6) nevdéraas pyarnms 2).
303. 1}~%+ 2an < x¢%+ 2an, neZ;

2]—%1"2?1:1 -c:x-c:%:-lnznn,ﬂEZ;E]—%+21I.E$J:$?T“+2E&..’EEZ;

4]%+2n#£xe{5?“+2nk,#ez+

n on .
304. 1]ﬁ+nn gxgﬁ+nn.nez.
2]2'9—‘1-+-%.ﬁxg%-ﬁ%,kez;ﬂ}—%+4nngxg%+41m.nEZ';

i - 13n
-2 <yt s an.neZ.
)34 T J

310. I]~%+nn<:.r<%+1m.nEZ’:EJT%+m<x«:%+nu.nez:
3]—%+nn-¢xg_—-%+nn+nEZ:d}%+rm-‘:x<:n+ﬂn.nEZ;

5) arctg 3 + nn -:xﬁ-;-+nn.nEZ:ﬁ}arcctg[-31+1m-a;:c~:n+m.
neZ.

317. 1) a) %; @) %: B) QT“ 13“: 3) a) arctg 2; 6) n + arctg 2;
B) 2x + arctg 2; 3n + arctg 2.

nn
2

318. 1}% + I 5 e Z:2) rakux x HeT; 31% .

) TMEE,

320. 1) DyHKUHA BOZPACTACT HA HPOMEHIY THAN?

[5?"+2rm: %+2m}uyﬁunaﬂ ua[-%+2nn: E"T"+2nn]‘n e Z;

2) hynruma soapacTaeT Ha npoMe:xyTiax [-n + 4nn; © 4+ 4an] v yorsa-
er ua [n + 4nn; 3n + 4nn], n € Z; 4) yOuizaer HA le- + mn; J—'-E“- + rm),
nelk.

321. ) 5 D m ) m A

e
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322. 1)(-5: 0 2)(0.6; £},
323. 1) Moryr; 2) moryT.

= 331 =E+ =Er 1 =E* = ..E'
324, l)cosa E.tga 33'“’5“ 55.3]5111& ﬂ.tg-:: 15
ctga-=—‘,13—§;5}3mu=—%;cnsu=—2—?ﬁ;ntgﬂ=%.
. 8) 1 - sin [ ? o — sin? o; 6 p; 11) —2—; =
325. 5) 1 - sin i 7) cos? a — sin? a; 9) tgf [ 11) Sinp 13) ST
B2,
|sin

326. 1)-7; 2)0.
328. 1)0; 3) 1; 5) 1.

329, T;.%+2nk.n—%+2nk,kez:s}—mm[ )+?m,nez.

b o

331. 1) 7; 2) 47.

332. 1) He moryT; 2) Moryr.

334. 3]4!'2': 4}1{{&.}5{1 —= cosfi)® + (sina - sin f)*.
335. 11) —sin ¢.

336. 1) 117 3) 33, 5]%.

125"
171, 5, 4+ 848 -4+3,3
338. llz—m-. 2) T H i F

204, 5y 17
339. l}ﬁ' 2) VT

340. 3]4"2'(:05 a.
341. 1) r)cos .

342. 1) 3uavcune NEPROTO BLIPAHOHKS HONMLIE GHAYEHIH BTOPOTO;
2) aHaueHne NepRONO BRIpAMeHnd Doibile JHAYEHUA BTOporo; 3) anave-
HIf BLIPAMKEHNI pABHEL

343. 1)1;2)-1.
¥2, 51
344. 1273 L

bn 2
345. 2) -'hﬁ + iml!. ke Z,
346. 1057,

5n 2nn =
352. 31 —ﬁ + Tl E
353, 13123, 51153

a-aJs" " JE+1E

o+ %,nezi
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354, 1n V21,5 V3 +1
J3 +1 3 -1

17, 171
355. 1)a) i B) 315"

R |
356. 1]-5. 3) 7
357. 1)17.2.
358. 20°.

359. 1)1; 3)/3.
363. 3)arctg 2+ nn, n e Z,

365. 1) tg 55°; 2}? etg 107,

366. 2) Yrnoewe xoadpuuuenTsl £, U £, BAAUMHO NepOeHIHKYIAD-

HBEIX NIPAMBIX CBA3AHLL COOTHOMEHWeM k, » k, =1,

2tg 0,15n ;

g W _ 2 K, & i L+

367. 9) cos Ti sin VL 11) T tg? 0165 13) 2&1:1—3 CO8 =i
y +i a+p,

15]2mnTnos— 1?}25111 5 Co8——}

19123m[§-§]cus[%-f].

2)

2

368. 1)0,96; 3) 3; 5) - 3.
370. 3)sin 24°; 5)sin 45°; T)cos 140°; 11} cos a;
13) cos 2a; 15) tg 20°; 17) tg : 18) cos 457,

371. 3)cos 10° —sin 10%; §) ————: T) cos 5°; 8) cos 25° — gin 25°.

20"

372. 1) a) sin 20°; 6) ‘““ 4P, 5 2ndia
32sina’

373.1:§+%,nez;

1 1

R+ nk, aresin - + 2ak, © — arcsin o 2k, k = Z.

374. 1) 30; 2) 150,
375. 1}~E—+Tm,n‘EZ; 4yt + 2an, roen € Z.

376. 1}“;,“2;2}%,”3,

380. 1) Moxer, tak ®ax sinZ2x = 2sin24° < 2s5ind30° = 1;

2) me moer, Tak Kak sin 2x < 2sin34° npn gwboMm x, TAK Kag
2 5in 34° > 2 s5in 30° = 1; 3) ga; 4) ver.

=
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382. HnHﬁﬂJ[hlI]E’E H HEHMEHLIHEE auavenus pymwoms: 1) 1 1 -1;
oo degnla 3. 1
BJEH_E' 5]IE— ﬁ} H 3

; o8, 112
385. 1) 2cos 45" cos 30 2 ;a) 2 sin 130 ©°% 130 12“ 1 8)2 cos 3o cos o.

388. ljﬁ:ﬁ: 2) ‘54' .4

301. ni; 2) 3.

392, 1]“" neZ; .3}—+ ":;’ “2” neZ; 5]13+2nn neZ,

303. l]—,L—E-:.).l+2ﬂﬂ neZ.

394. 1) a)sin? 4a; 6) sin 4a sin 5u; B) sin Tae sin Ba.
395. 1) a) @: 6) sin 4a cos Ha; B) sin Bu cos Tay 2) apryMedTs

CHATAEMBIX COCTABAAKT APHPMETHUECKYI) NPOrPECCHI0, & APIYMent
MHOMHTELA DABEH 66 DOV PASHOCTH.

396. 1) L.
4
K, TN . oy . (WA
398. llﬁ-i- g TN EZ.Z]T.T. neZ.

n
399- 1]'_:!! _ffﬂl 2 HEL

4uu41}:|:%‘+ERH,HEZ:EIE"#EHH.H EZ;:}}%,HEZ;
4)ynn, neZ.

401. 1) a) © + 2am; j:% + 2zn, n EZ:GJ{—lf}*'i% +nk, ke Z;
B) —arctg 3 + nn, arctg 2 + wn, n € Z; r)arctg 2,5 + nn, -%+ an, ne Z;

n) 2nn, nEZ'e}KupHenuET'J]—+ 2 JHEeZE,

402. 1]&]—%+nn.nez;ﬁ]xn.%+7m.nEZ:

n]—arctgz+nn.%+vm.nEz:r}%+nk.i%+nk.kez.

403. 1) a) -% + 1, arntg% +xn, neZ;

E}—+:m -arctg b4+ an, ne Z.

404. 1) a) % +nn, n € Z; 6) nn, n € Z; n}%.n e Z; r}%.n eZ.
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405. 1)a)2nn, n e z;m% +an, + -+ 2an,ne Z:

3
nn 2n n n 2nn
L T B N &) P gk 2
B}E'iﬂ ZHH.HEZ.P}2+M.5+ 5.HEZ

406. 1}?;—".:2“1}%.”2: 230 nez;8) M, nez;id) 3,

nEZ;E}i—;+ﬂﬂrmi+%{2n—l].neﬂ;

2 b6

8n | 4dzmn, 5Hm | 4danm

ﬁ]ﬁJrT' _E_+__3 neZ.
n n 2an g :1: nn

407. 1]—~2— EnnmnH+T,neZ.2}ﬁ+T,nez.

410. 1) i%+i‘2£.nez; 2}%+2nn. (-1 arcsin%+:m.nez:

i n . & gy X oL T .
3]3-+Enn,i§+2mn,nez.4}nn,3 +nan, n e Z; 5) B+ E,HEZ.
E]{—l]"%—%+n:n.neﬂ:?]x=nn.nez:8‘j[—1}"'l%+%+nn.nez:

9) ' n € Z; 10) arctg 3 + xn, arctg 7+, n < Z;

11}

Ry Mp ® Sn, n  2n > B 3
10 5#,7 Tk'a ak.kez.12}13+2m,nez,

+1m,nEE;l4}-ll"ﬁ-+3§’5n.nez:

1

13) % + nn, arctg 2

15) arcig (ﬁ = 1)+ nn, —arctg [Jﬁ+ 1}y+an,ne;
PWIL.E nn
16) t1s +—2.-.nez+
T
411. 15"
412. 1) 0, £5;2) + .

n. T T
413. 1) n. ] 2) T g

FTrnaea 5

3nemMeHTbl TEOPUK BEPOATHOCTEN
W KOMOGUHATOPUKK
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418.

419,

420.

421

430.
431.

432.

33

6) 331

433.

434.

435.

436.
437.

438.
438.

440.

441.

442,
443.
445.

446.
448.

451.

D

1

3+
185
200°
0,28.

. 0,5,
422,
423.
425.
429,

0,52.
0,16.
1) 3,6%; 2) 7,68%.

YacToTa BeXOMEeCTH NpHMepHo passa 97% .

Cropee Beero, B xopolke 3 uBpHBIX MIapa.
12.

18, 82, .\ 06 i .
V&) 35 95 B o 28 10 0 55

116

1E)

221"
1) %: 2) T};E] %

T.q)l,

1, .
z]ﬁ' ]

1) 316

1) %; 2) 0,25; 3) 0,375.

3.
nilcs 2 c:

7 -6 "
0,18,
0,14.

1

1) a) Ay 6) Pag: 2) T
=
11’
10 rpeyrolsERKOR,
el
G2,

—
1) 35" 2) 35 3} T
3, 7
D52 %

9&0.

a 20
" B) oo

: 3) a};‘—?:



OTaeTh

Frnasa 6

MoeTopeHne

452. 1)x=1;2)x=2-1;3)x < -1.8, x = —-1; 4) (—o0; 0, T5] W [1; +oc).
453. 1) (-oc; 4k ) (—oc; D) (0; 4ol By =2 -16: Dy < 4;
TNI[-21:3L:8)0=p < 2;9[1; 41 10 [2; +<).

454, 1) (—oo; 1), (1; +x); 3)[2nn; m(2n + 1)), voen e Z; 4) {% + 2nn;

% + 2nin + 1}). roen € Z,
455. 1){-3; -0,5) U(5;+x); 2)x<-3,-0,5<x<0,5;3)3 <x < d;

294 s +50); By ~B% — app; 3% _ R | W .2 ;
4) (-1; 1) (13 +x); 5]( 5 27n; 3 .!nn);[ 5 1).(2 + 2nn;
8n

g 2rn }. raen=0,1, 2, ...; 6)(0; 0,5), (2rn — n; 2rn), (—2an; p— 2xn0),

roen = N.

456. 1]‘1’*—’—%:2}—1 'fx'fl;Ell-irf;E:‘i}ﬁ-ixfE*—:rﬁ‘

457. 1) Oyuxpua noapactaet ua npoMescyriax [a; 5] u [e; d], a you-
saeT Ha npoMmexyTRax [b; o] v [d; +oc); 2) dynruHa BoapacTaeT HA ITPO-
smexyTre [-2; 1,5], a youeaer ua npomesxyrrax [-3; —2] 1 [1,5; 5.8];
3) dyurnna sospacTact Ha npomesxyTre [1,5; 3,5], a yhusaer Ha npo-
smemyrrax [-2,5; 1,5]n [3,5; 5].

459. Vowpaomue: 2), 5); sospacraromue: 1), 3), 4).

460. 1) Boapacraer Ha (—>; —1], vOuieaer Ha [-1; +x); Hanbonn-
mee agaverne 4; 2) soapacraet Ha (—-oo; 2], yomBaer ma [2; +oc); HAR-
Gonwimes anmauwenne 25; 3) moapacraer Ha (-4; -1,5], vOnBaer Ha
[-1.5; 1); sanbonsmee aaavesne —1,2; 4) soapacraer Ba [-3; +oc), yosI-
BaeT HA (-oo; —d), HanMensmee agawesne log, 2; 5) poapacraer HA
[2nk; =(2F + 1)], vomeaer ma [7(2k + 1); 2rik + 1)], rae k& & Z; nan-
Gonpmes anavenme 9, HanMeHwmmee amauvenwe 1; 6) moapacTaeT Ha

|::r:k; % + nk j|+ yORIBAST HA [ —l;- + nhke; nk ], roe k = Z; nanboneimes aga-

YeHHe %; HauMenkLIee apagvenue 0,3.

461. 1)a) D(g) = [-3; 4], D(h) = (-3; ~2) U (~2; ~0,8) U (-0,8; 3,3) U

o o =T0: et | Ty
i (3.3; 4); 6) E(g) =[0; J4.5], E{(h) = (~oc; 0) [ gi5 +x}. B) glx)

soapacraer ga [-2; 1,5], youieaer ma [-3; 2], [1,5; 4], #(x) poapacTaer
ma {(—3; -2), [1,5; 3,3), (3,3; 4), yoreaer ua (-2; -0,8), (-0,8; 1,5);

r) min g{x) = 0, max g{x) = 1!4,5, v h{x) HEeT HY HAUDOOLINErD, HHA

@
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HAaRMeHLIIero aaavennsd; 2) a) Dig) = [-2,5; 0,8] v [2,3; 4], (k) =
=[-2,5; 0,3) v (D,3; 0,8) w(2,3; 2,8) » (2,8; 3,T) v (3,T; 4); 6) E(g) =

= [0; J4,6], E(h) = (-; 0) v |:| Lﬁ +:x;): B) glx) BoapacTaer Ha

[2,3; 3,5), vOomeaer ma [-2,5; 0,8], [3,5; 4], h(x) mospacraeT Ha
[-2,5; 0.3), (0,3; 0,8), [3.5: 3,7), (3,7;: 4), yOommaer na (2,3; 2,8),
{2,8; 3,5); r) min g{x) =0, max g(x) = ,J'E:'E_, y hix) Her Hu HaubOAbIIE-
ro, HH HAMMEHBIIEro SHAYSHNA,

462.1)1;:2)0; 3)-3;4)11;5)1;6)2; T)1: 8)2; 9) 0.

463. 1) a) 1; 6) - .a:u 2%, 1) 8 - 105 zja}"’—"-ﬁlﬁ“ 1—

r) 4z — 10; 3) a) = *6] '3]-—' r]?—ﬂwd}a]T: ﬁ}z:n‘j?.
ry 7 —2n.
464. 1) Bufﬁ gx*:%.lixg@:mcm%-:xgl.

465. Hanpumep, y = }1- He moxer.

466. Heuernwe: 1), 2); uérawe: 3), 4). Heuérnan: 6), g); uérnan:
a), B), r)

469. [Tpu npeotpazosanun (3) paccToRRNA A0 ocH abcuWee YMHEOKA-
woTea ua k; npu npeobpasopanny (4) paceroguna 10 0CH OPAHHEAT Je/IAT-
caua k,

474. 1] . 2)10n; 3) i ;d) 2.

475. 1) CHMH&TDHS OTHOCHTENRHO OCH OpAHHAT; 2) CHMMeTpHA
OTHOCHTENLHO ool abonpce; 3) meperoc MapaiienkHo ocH abomice Ha
3 eguHENIE BReED; 4) nepeHoc NapANNensHo O0CH OPANHAT Ha 3 egnHA-
bkl BEEpPX; 9) CXKATHe K ocH opanEar B 2 paza; 6) pacTAmeHNe oT ocH
abcouee B 2 paaa.

477. Her wopueii.

479. x<-2, x> 2,

481. 3)1,.25 = x < 1,5.

482. 1)135ra, 297 ra, 432 ra; 3) 11 km/u; 6) 10 xr.



COBETDI

Frnasea 1

DyHKUMKN U rpadUKK

7. llogymaiite, CKOMTBKHMH cIIOcO0AMI MOMHO BRIDDATL mep-
BYIO DH(pPY ABYIHAYHOI'O THCIA.

17. lloaymaitte, Kakue Uenabie (HATYPAIbHBLIE) 3HAYEHHA X
caeayer Bparh, YTobbl AHAYEHHA I TOMXE OHA3AHCH HeasMu (Ha-
TYPAIEHEIMH).

23. 3) lIpencrapere cebe, Kak pacnoNoKeHA NPAMAS 00 OTHO-
MeHN0 ¥ ocH abeimec,

24. TlogymaiiTe, KaKOBO B3ANMHOE paCHONIOMKeHHe rpadHKos
AaHHON (pYyHKOUY B GyHKIua: 1) y = x; 2) y = —x.

29. He ay#a0 BEIMHCAATE k, AOCTATOYHO CPABHHTEL NPOH3EEe-
IEHHA KOOPIHHAT TOYEK.

30. 2) Monxun OuITH pABHE IPOH3BeIeHNA KOOPAMHAT,

34. 1), 2) Mo:xkHO OpHMeHHTS (POPMYIY PACCTOAHHA HIH HO-
erpouTthk rpadux, B 3) npeascrassre cebe, KAK BRIIMIALHT HCKO-
MBLl rpadme, B 3aNUIIATE OTBET.

37. 4) Ilepen TeM KAK NpUMeHATE (GOPMYVAY KOpHel KBagpat-
HOrO ypaBHenus, nonpofyiire naiite cymmy ero woaddermm-
EHTOB.

43. Hailiaure 3HaveHWA JEB0OIl YACTH YVDABHEHHA HA KOHIAX
JAHHOMD OTpPedKa M BOCHOJNLIVHTECH CBOHCTBOM HeNpephLIBHON
PyHEI N,

44. 2), 4). Ilpu peiieHHH HECTPOTOro HEPABEHCTEA HYIIH COOT-
BETCTBYIOIIEH (PVHKINH BHKINYAKNTCA B MHOKECTBO DeIIeHni.
IMpyn naobpasxeann aTHX BHyNell HA KOOPAMHATHON ocK X yiobHo
H300pAMATE He «IIYCTEIM ¢, 8 MEPHEIM KDYVHHKOM.
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52. [Tonpodyitre noxodparsk Kopeds. ObparuTe BHHMAHNE HA
XApPAKTED MOHOTOHHOCTH (PVHKIOHIL, KOTOpPEIE 3alal0TCH JIeBoi
H OpaBoi 4ACTAMH YPABHEeHHHA.

56. Abciucca BepuiMHEb napafons y = ax? + bx + ¢ pasna

—-z—t'&-, a OPAHHATY MOY¥HO HANTH NoAcTAHOBKOI abcliueckl B ypas-
HEHHE,

60. OreeTn! HA 5TH BOIPOCKH] CBAGAHEL ¢ HATMTHEM WIH OTCYTCT-
BHEM KOpHeil COOTBETCTBYIONIErD KBAIDATHONO ypaBHeHud. 31ech
JIVHINE HAXOAHTE COKPAIEHHBIN AHCKPHMHHAHT: %— = ( -"2‘1)2 —ac.

61. IMogymaiiTe, IpH KAKOM 3HAYEHHH X JeBaf YACTH VPABHE-
HHUA paBHaA a — b + .

62. [locrapaiiTecs 1aTh OTBET YCTHO.

63. Copasa W clesa oT BepIINHL napalolsl KEAAPATHYHAN
(IVHEILHA MOHOTOHHA. BrifcHuTe, NpUHAAIeXRHT JH abcoHeca
BEPIIMHL! YEASAHHOMY NPOMEMYTEY M Kaxk Belér ceba ganHaA
(DYHEILHA HA 3TOM NPOMEHYVTHE,

65. O0nacTs onpefeleHUA MOMHO HAWTH 0 PHCVHKY, OTBe-
THE HA BOOPOC, KAKOH MOMeT OLITL CTOPOHA OPAMOYTONLHHEKA,
Iaomwans NPpAMOYIONEHHKA JOMMHA HAMEHATLCA OT HYJIH 10 CBO-
ero HauboALIIEro 3HAYEHU A, IPUYMEM HYJIEM oHa OLITE HE MOMKeT,

Frnasa 2

CreneHn n KOpHW

73. ¥reepaureasHsiil oreer Ha Bonpoc: ¢Mosmer an ...7s —
AOCTATOMHO NOATEEPAHTE KOHKPETHEIM IIDHMEDOM, A OTPHILA-
TeJLHLIH OTBET HEoOXOoIHMO 0D0CHOBATE.

82, 2) llpome Becero zajath aTy PVHEIMIO KyeouHo, Yrobsl
3aJ1aTL eé ofHOI (opMmynoil, B a) BOCHIONL3YITECE CHMMETPHET
rpaduKa OTHOCHTENLHO ocH opanHaTt. B 6) aymuo caenars cuM-
METPHIO YaCTH rpadMKa, NOAVIeHHOT0 B a), OTHOCHTeILHO OCH
abcnuce. Hamenurs anar v pyaeman opa x < 0 noMoxer Bbl-

|x

pazenne —. KeraTn, B MaTeMaTHEe ecTh CHelHanbHasm (QyHE-
X

1, opu x =0,
uuA cuzHym (nar. signum — zuar): sgn (x) =<0, npr x =0,
-1, mpu x <0,

npagja, B objacTts onpefenesna gamell pyaxoun 0 He BxoauT,

)
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9. Ona obparumoctH dyEKLHE HeodXoAMMO H OOCTATON-
HO, YTODEl KamJIoMy eé 3HAYeHHIO COOTEETCTEBORANIO ONHO-eIHH-
CTBeHHOE 3HAYEHWe aprymenta. B nporupsom ciayuae eé rpa-
duk ve Oyaer sagasaTh Gyakrinio x. Fpaduyeckn 910 BRIpaMKaeT-
A B TOM, 4T J0bad NpAMAR, NepledIHKYIAPHAA OCH OPAHHAT,
nubo He nepeceraerT rpapur dyarouu g, auio HMeeT ¢ HHM
eguHcTReHHYIO 0byio Touky. Ilocae Toro kax Bel yvheguTech
B obparumocTH yvHELHE iy = f(x), rpathuy pyEKOHK i = g(x) der-
KO HOCTPOHTL ¢ NOMOIMMbLI) CHMMETDHH OTHOCHTE/IbBHO LIpAMO
y==x.

98. PapeHCTBO ¢ HPOMPUUAMEALHBMUY HACMAMU He HAPY-
LUINTCH, 8CNH ero BoaBecTH B KBagpart. IlosToMy, BOSBOZA B KBA-
JPAT VPABHEHHE, CASIVeT 3aTeM MPOBEPHTE €ro KOPHH, — Belb
OHH DRINMHM HAHJEHE! B ONPeINofI0MeHnH, UTo obe MacTH YpaBHe-
HHSA ODOT0EHTeNLHbL. Eeay nps nogeranoBke KOPHS 3T0 OKAMKET-
A He TaK, ero caeayer orbpocuTs Kak nocroponnuit. B saganu-
A% 1)—4) EeoTpUNATeNBHOCTE JeBOH TACTH FapaHTHDYeTCH pa-
BEHCTBOM, KOTOPOE NOJVHAETCH NOCIE BOZBEJLEHMH B KBAJDAT,
MoaTOMY HAT e HH B KOPeHE MOMHO [NOICTABHTE TONBKO B [Ipa-
BVIO YACTE HCXOJQHOrO YpaBHEeHH A,

100. Kopenb, KOHEYMHO, HA 3HAK HE BIHAET, HO ODOAKOpPEHHOE
BREIPAMEHNE A0MHHO OBITE HEOTPHIATENLHEIM, 4 B 3aganun 1)
OHO eN1le He Mo3eT o0panaTscH B HY Ab.

101. B aagaunax 1)—a3) caegyver paccMoTpeTk ABA CAYYas:
a) Korjaa BrIpaxcedye fea KOPHA MeHEINe HYJIA, JOCTATOYHO, 9TO-
OBl BEIpAMKOHHE [1I0] KOpHEM He ObLJI0 OTPHIATENLHBIM; §) Korma
BRIpax¥enne bea KopH#A DoJbine HIH PABHO HYJIIO, obe gacTH He-
PABEHCTBA MOMHO BoaEecTH B Keanpar. B aananusax 4)—6) ve aa-
DyabTe O TOM, ®TO BhIPAXMEHHUE 0] KOPHEM J0MHHO OLITh HEOT-
PHIOATENEHLIM,

106. 6) a znech MOMKET IPHHEUMATE TONBKO HENONOMHTETEHEIS

suavennsi, noaromy ia! = |la| = —a. 8) U anecs a npuauMaer
TONBEO HETTOMTOMHHUTENILHLIE SHAYEHHA. HB&TGM}"

8/-al® = a28[_a.

107. 3) Cnenyer «IoJcTPAXOBATLCH  HA ciyuail oTpHIATEL-
HEIX aHaueHui a: '§fal = .,Ha|. 7), 8) MonymaiiTe, Kakoe YHCIO,

NOJMOHHTENEHOE HIH OTPHIIATENBHOE, BOSBOJANTCA B KBAJADAT MM0]
3HAKOM KODHS.
114. BeegenieM BCIOMOTATENbHON mepeMeHHON NpHBELHTE

K KEAJPaTHOMY YPABHEHIO,
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115. llpoussegene cyMMEl HA PASHOCTL PABHO, KAK H3BECT-
HO, PASHOCTH KBA/IPATOR.

116. HppanuoHankHEIE YPABHEHUA ¢ KBAIPDATHRIMH KOPHAMH
pellanTed BOSBEAeHHEM B KBAJPAT, a ¢ Ky0HUecKUMH — B Ky0.
IMoneano moMauTE, 9T0 (@ + b)* = a® + b2 + Jab(a + ).

117, Yrobel HaiiTH HeM3BECTHBIE 0 HX CYMMe U OpoM3Bene-
HHIO, VI00HO COCTABHTE KBAIPATHOS VPABHEHHe, KOPHAMH KOTO-
poro ABAAKOTCA HEHZBECTHLIE,

118. BreauTe BCOOMOraTENbBHY NepeMEHHYD.

119, [IpusenuTe KOPHH K OJHOMY MOKAZATETIO,

120. Bripasienue noj KopHeMm ¢ GONBUINM [IOKA3ZATENEM [O-
crapaiiTech NPeiCcTABHTL B BHIe KBAIPATA.

125. IlpegcraseTe JaHHLIE OCHOBAHMA B BHJE DABEHCTBA cTe-
neHeil upcna 2 1 nepeiiATe K pPABEHCTEY NOKAIATEIRH.

134. a), 6) Coxparure gpolb Ha @ B HERKOTOPOR CTEOEHI,

137. C noMombpi BCOOMOTATENBHBIX MepPEMEeHHBIX CBEJIHTE
VPABHEHHH K KBAJIPATHLIM, KOTOPLIE HE JOJMMHL HMETE TOI0HN-
TeJbHLIX KOpHeil.

Frnaea 3

MokazarensHan
v norapudmMmuyeckan pyHkummn

146. a % u a® momxuo nafiT, snan a2

151. IlpupeguTe obe 9yacTH YPABHEHHA K OJHOMY OCHOBAHHWKD
H OpHpaBHANTE DOKAIATETH.

152. 1)—6) CrapafiTecs BRIHOCHTE TAKOH MHOMHTENL, YTODE
B ckobKAX OCTAMHMCH Heasle ducaa; 7), 8) pasHecHTe No pajHbiM
HYAaCTAM DABEHCTEA CTENEeHH C OJHHAKOBLIMH OCHOBAHMAMEM.

153. CeeguTe K KBAJPATHREIM VDPABHEHMHAM, BBEOJAA BCIOMOTA-
TeNLHYI NepeMeHHYIo.

154. 1), 2) 3anumuTe NepROe YPaBHEeHNE CHeTEMBI B BH/Ie pa-
BEHCTEA cTeNeHell ¢ OJMHAKOBRIMH OCHOBAHWUAMH; 3) B ODepeOoM
VpaBHEeHHH CHOTeMBI TpHMeHuTe GOpMYIY COKPALLEHHOIO YMHO-
MEeHHA; 4) B NepBOM VPABHEHHH CHCTEMEI PAZHECHTEe NepeMeH-
HEI® [0 PASHLIM YACTAM pPABEHCTBA ¥ IogvMaliTe 0 cBoifcTBax
VHELNHE, IHAYEHUA KOTOPOH PARHL COOTBETCTBEHHO JIeBOH
H NpABOI YACTAM PABEHCTEA.

156. 1)—4) BanumunTe NpasByi 4acTh PABEHCTBA B BHOE CTe-
neHn ¥ mnﬂnmyﬁwu MOHOTOHHOCTLIO NOKA3ATeILHON iy K-
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paseEnii pMeeT cMbich. BeInogsasas npeodpaszoBaHAA, cTapaii-
Tech MONYYIHTE MOrapH(PMBl ¢ OHHAKOBEIMH OCHOBAHHAMM.

184. llogymaiitTe, 0o KAKOMY OCHOBAHHIO JOrapHipMHPOBATE
vpaBHEHHE,

1B85. Haitnure norapudmst @' 1 ¢*8:2 o ocuopamnmo b,

187. 1)—3) lloreHuupyiiTe HEPABEHCTEBO ¢ VUETOM MOHOTOH-
HOCTH Jorapudmuaueckoil (pyHrEuNH; 4) OpUBegHTE K KBAILPAT-
HOMY HEpPaBeHCTBY oTHocHTenksHo log, (3* — 1); 5) npueeaure

3

K KBAJIPATHOMY HepABEHCTBY OTHOCHTeNbHO log, (4* + 1).

Frnaea 4
TpuronometTpuyeckue GyHKLMKA U UX CEORCTEA

223. VcnonsayiiTe peayneraTer Ne 220,
sin g (cos g - 1)
cos g :

236. Ilpeacrassre sin ¢ — tg ¢ Kak

259, Caenver yuecTh OrpaHHYeHHOCTE MHOMKECTBA sHaMeHIH
APKCHHYCA, ADKKOCHHYCA, ADKTAHIEHCA H APKKOTAHRIeHCA.,

260. Cm. yrazanue k Nt 259,

262. OrHecHTeCh K 9THM YPABHEHHAM KaK K KBALDATHLIM.

284. 5), 6) PaccmorpuTe BRIpayeHHe B Npasoil 4acTH papeH-
CTBA KAK KEAIPATHRIN TPEX'IEH OTHOCHTENLHO 8in ¥ B mogymMaii-
Te, HA KAKOM OPOMEYTKE ero pACCMATPHBATE.

287. PaccMoTpHTEe BRIDAMKEHHE B NPaBoil YACTH PABEHCTEA
KAK KBAJPATHEI TPEXuMIeH OTHOCHTENLHO Sin ¥ B mogymMaiiTe,
OpH KAKOM 3HAYCHHH CHHYCA 3HAMeHHe Tpéxwunena GyaeTr Ham-
MEHLIITHM,

323. Heofxogumo 0 gocTaTouHo, 4Tolbl ¢cyMMa KBAJADATOB
gncen Oblna pasaa 1.

331. 1) Boaegeaure B kpagpar obe 4acTH JAHHOTO PABEHCTBA,
2) BoaseauTe B KBALPAT PABEHCTEO, NOAYUEHHOEe B IePBOM 3aja-
HHH.

333. 1) Cnocod 1. PaccMoTpHM eIHHHYHYI0 OKPYMHOCTL
¢ LeHTpOM B HAauaMe KoopauHAT, [Ina TOUKH 8Tl OKpYHHOCTH,
Haxogameiica 8 | koopauHaTHOH uersepTH (Yyroa mooBOpoTa
oCTpRIl), AoKasbIBAEMOE YTBEepHIAeHHe CBOAHTCH K OYeBHIAHOMY
CPABHEHHWID CYMMEL KATETOR ¢ FTHNOTeHY30Il, pasHoil 1.

Cnocod 2. CpasEuTE ¢ 1 KBAJAPAT CYMMBI CHHYCA B KOCHHYCA
yrua I vergeprn.

2



Copetwl

337. llpeacrasbre Ykl caegyioummm obpasom:

1) 15° =45 — 307;

2) 75° = 45" + 30°;

3) 105" = 60" + 45"

H IIpHMeHHTE {t}ﬂpmy.ﬂm CHHYCA H HOCHHYCA CYMMEI B DASHOCTH.

343. 1) [Ipeacrasere s5in 48° kak sin (237 + 25%) 1 npumennTe
GopMyJIY CHHVCA CYMMBI.

350. BocnonsayiiTecs Tem, uro 157 = 45% — 30°,

378. B npouecce npeobpazosannit obpaTure BHUMAHME HA
IpAHWHILI, B KOTOPBEIX 3AKIIOMEHLl APIYMEHTEl TPHIOHOMETpHYe-
CcKUX QVHKIHI, # KaKOBEI 10 3HAKY UX GHAUEHHUA,

381. IlpencraBbTe ApryMeHT cCUHYCA B BUIE CYMMEIL.

382. 4) Menoasayitre (popMyay KOCHHYCA JBOIHOTO YITIA.

383. VMuoskbTe pasescTso Ha 8 sin 20°,

406. 6) llpegcraspTe NPAEYIO YACTE PABEHCTEA CHASAVIOINM
obpasom: —cos = = cus[ = £)+

2 2

410. 1) YopoctaTe JeBYI0 4acTk ypaBHenuda. 2) Ceeaure K
KBApATHOMY ypaBHeHuw. 3), 5) Pemnre pasnomsenuem Ha MHO-
surenn. 4) Onuopogioe vpasieane, 6), 8) Paaggenure ypasHenue
HA 2 M DPHMEHHTE OAHY H3 IBYX (DODMYJI: KOCHHYCA PASHOCTH
HJIH CHHYCA CYMMEL IBYX aprymedTor. T7) IlpavmennTe hopmyns
npusegenud. 9) Pemaiite unu no (hopMyie pasHOCTH KOCHHYCOB,
HJIH HENoJdbayVH VeJIoEHe paBeHeTsa kKocunyveos. 10) Oguoponnoe
yvpasaenne. 11) HenonwayiiTe coocol IpyHOHEpOBEH I8 pPA3I0-
denua Ha muoxmpTean. 12) CeeguTe K KBaJpPATHOMY YpaBHe-
. 13) Oanopoguoe ypasuenne. 14) Ceepuure no hopmyne cu-
Hyca cyMuMel. 15) Crejnre kK 0HOPOJHOMY VPABHEHHIO,

Frnasa 6
MoeTopeHue

453. 7) PaccmorpuTe EBAJAPATHRIN TPEXUIEH OT BCIOMOTA-
TeJAbHOH NepeMeHHO H NoAYMAaHTe, KAKHE 3HAYMEHHA OHA MOMET
npuHaMaTh. 8), 9) lMogymaiiTe, Ha KAKOM NPpoOMeRYTEE (DYHKIIHA
BO3pACTAET, 4 HA KaKoM yoweaer. 10) 3* + 3-* — cymma obpaTHO
OPONOPUHOHANLHEIX [NepeMeHHBIX, KOTOPAH MHHHMANLHA IPH
PABEHCTEE MX aHATeHMH.

455. 5), 6) PacemarpusaiiTe unTepBaibl HA TPHIOHOMETpHYE-

CKOM Kpyre.



Cosersl

462. 7)—9) Cpapaure Hanfolbiee aHadeHde OJHON YACTH
PAaBEeHCTEA € HAHMEHLIINM 3HAYEHHAEM JApYyroil.

463. He sabuipaiite of obracTi sHaAYeHHIT Y.

464. 1) lIpegcrassTe BCE HACTH HEPABEHCTBA KAK APKOHMHYCHI
H BOCTHONLAVIITECH CEOMCTEOM MOHOTOHHOCTH apEcHHYca; 2) pe-
HIANTE HEPpABEHCTED KAK KBANDATHOE OTHOCHTEALHO SpDEKOCHHYCA
H, ¢ yuéToM oblacTH SHAYEHHI APKKOCHHEYCA, HCNOIL3VHTe CBOI-
CTEO el'D MOHOTOHHOCTH,

465. PaccMoTpuTE IBE TOMKH, CHMMETPHMHEIE OTHOCHTEILHO
npaMoit ¥ = x. Cpasaure nx abcincesl 1 OPAHHATHL.



PELUEHWUSA

Frmaea 1

DyHKUMKM U rpaduUKm

12. Beicora xopofki pasHA X, A B OCHOBAHHN e& KBagpar co
croporoit 10 — 2x. [To hopmyne obbéma IPAMOYVTONLHOTO T&PAT-
nenenunega umeem V= x(10 — 2x)2 = x(2(5 — x))2 = 4x(5 - x).

51. BoaMOMXHOCTE OTCYTCTBHH KOPHEH MOMHO DPOMILIIOCT-
PHPOBATE NpUMepoM. A I JOKASATENBCTBA eJHHCTBEHHOCTH
3aMeTHM, 4TO U3 YCAOBHA X; > X5, rae f(x,) = g(x;), cunegyer,
urto flx,) = flx,) = g(x,;) = g(x,), a ua yenosua x;, < x, cneny-
er, uro f(x;) < flx,) = glxy) < glx;). 3HauuT, npu x; # x;
flx,) = glx,), T. €. X5 — eAMHCTBEHHLIH KopeHb, 4T0 H Tpebosa-
J0CE AOKAIATD.

63. 3) BonsmemMy MoJ0MHTEILHOMY SHAUSHHIO MOJKOPEHHOTO
BHIPAMEHHA COOTBETCTEYET MeHLIIee SHAYeHHE (pyHEIHH . Croé
HauGoabinee JHAMEHHE NOIKOPEHHOE BHIpAHeHHEe NPHHHMAST

npu x = =1 _ 2 9o snauenne OPHHAJJIEHKHT IPOMERYTRY

1
2. [ i |

i)

[-1; 3] u paBuo 4. BnaunT, HaANMeHbIDES 3HAYeHKe Y(2) = jﬁ__ = 3.
4
Hem gansiiie X o gucaa 2, TeM MeHbIUe 3HAUYSHHE NOIKODEHHOTO
prIpayenns. Ha yvkasaHHOM NpoOMeMyTKe caMad VIANEHHAR OT
uueaa 2 TOYKA — BTO NeBhIil KOHEI IPOMesKyTEA. JHAMeHue 1101~
KOpeHHOr? BhIPpAMEHHA NPpH X = —1, HanMeHBIIE® HA VEAIAHHOM
NPOMEMYTHE, DABHO —} Sxaunt, Ranbonbiiee 3HAUYEHHE
_ 6 _ 12
y(-1)= i

N

=
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65. Pyuruasa S(x) onpegeneHa HpH BCeX X, OPH KOTOPBIX
CYILECTBYET NPAMOYTONBHHEK, T. e, opu 0 < x < 3. Oboana-
QUM IAHHY Apyrofi cTOpOHBL NpAMOYIOAbHHKa Oykeoil a, To-

a 4

raa § = ax. M3 nogoGua TPeyroAbHMKOB MMeeM: o= = o,

Q= e %) _ 4 - i.’r. caegoBaTenbno, S(x) = 4x — %x"’. Hau-

3 3
fonblee aHAYSHIE KBAADATHRIN Tpéxuien 4x — %xz NPHENMAST

ope x = - %‘ npuHagnexatesm D(S), amaunr, HaH-

-
4
2+(-3)
fonbinee aHavenue pyHEKIEH S(x) pasHo S(%] = 3. Hoayuaem
0<S(x)< 3.
OreeT: D(S)=(0;3), E(S)=(0;3].

Fmnaea 2

CreneHn M KOpHU

70. 5) He cymecTeEyer, TaKk KaKk cTenedk (—2)" okaHUHBASTCH
Ha 4 Toabko npu HétHoM i (o= 2, 6, 10, ...), a TaKHe CTENEHH TO-
aoxuTensisl. 6) He eymecrever, (—3)" okanuusaerca Ha 1 Toab-
KO OpH /1, KPATHOM 9eThIPEM, & TAKHE CTENeHH OO HTeIbHEL.

73. 1) 6) Ilpnn weuéTHOoM 7 PYHEOIHA ABAAETCH BOIPACTAID-
meit. Ecan eé rpaik nepecexkaeT oCk OPAHHAT B BepxHel nmojiy-
nnockoeTH, To B IV weTeeprn v Hero He OyIeT ToOYeK, A ECIH
B HUMHEeH, To Touer He Byaer so 11 yeTpepri.

98. 3) Boaseném ofie yacTH VpaBHeHHA B KBagpat. 9x2 + 16x =

=4x2 4+ 90+ 12x, 522 +4x-9=0,x, =1, x, = —%. Ilposepra:

npux=1:2x+3=2+ 3 = 0, cnenosaTensHo, 1 — KopeHk; IpH

x= —-g: 2x4+ 3= —-l-r?- + 3 = 0, cnegoBaTEILHO, —-g- He ABIASTCH
HOpHEeM.

OTteeT: 1.

101, 2) Ecam x < 0, pommnac OmTe 2x + 156 = 0,

x<0, x=0,
T. @, {214_15?‘}' {x;a—'i’,E. Eenrn x = 0, gonmuo 6BITh
3 x =0, x=0,

W % {2x+15;x2, {ﬂ—zx—lﬁgﬂ.

—D
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x>0,
{ _3<x<h, 0 < x< 5. Obbeguaas pesyabTaThl 0D0OHX CIIVUAEE,
x>21,

noayuaem —7,5 < x < 5. 4) omxuo 6wrrs | 3x+7 2 0,
2-2x+128x+7,

x=1, x>1,

T T

= o ——
o 3’ X == 3 x =6,

-5x—-620, |x<-—1umx =6,

102. BricoTa cTonba BOARL JOMHHA OKA3ATRCA He Donsie, dem
51 M, TAK KK [IepBOHAYMAILHAA BRICOTA PABHA 20 M, & OCTAHETCH
He fonee YeM YeTBepPTh.

2 2
T t
2021020 5L {m] <5,3—4 _m+[_3m) <0

Kopens KBajpaTHOTO TPEXYISHA OTHOCHTEIBHO ﬁ paseH 2,

anaunT, { = 600 (c).
103. Ilogcrasaaem B OPMYIILL YHCIOBLIE JAHHLIE W PeIIaen
HepaBeHCTEO
(2+2-1)-152
2

Hy# a0 HARTH NOJ0KHTeILHEI KOpeHs KBAJAPATHOIO TPexXuIe-
wa h?+ 30h — 175, pasustii h =-15+./225 +175=-15+20=5,

JdHauenue i paBHO 5 cM.
OTteem: Hom.

112. 5,710 8. ﬁ +1016. T4 > 46,17 1077,

+1+(2+ 15k + h?) < 625, h2 + 30k — 175 < 0.

74 46,17 - 51]_5:-"1 ~129,6+10° = 1206 - 10%,

T =14/1296 - 105 = 102,{,/1296 = 102,[36 = 600 (K).
OreeT: 600 K.

113. 3aeck ToT peaKHi cayuall, KOrja HY#HO 3HATE (MaK g0~
FafaThCcH), YTO CHIIA APXHMEeIAa — 5TO H eCTh BRITANKHBAIONIASA
CHJIA.

1000-9,8-15 <2116 800,[% < 2116 800:1000: 9,8 = 216,

1 <3216 = 6 (m).

OteeT: 6 M.

@
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114. 2) Beegém BCHNOMOPATENLHY IO HEPEMEHHYI0 i = 8/3x + 16,
raey =516, rornay? -y -2=0,y, =2, y, = -1 — He ynoBneTsO-
PHET YVCIOBHIO BEeAeHHA NepeMennoil y, BepHémca K nepemMes-
moii x: §/8x1 + 16 = 2, 3x1 + 16 = 64, 3x* = 48, x' = 16, x, = -2,
X, = 2. 6) BeegéM BcooMOraTeNbHYR NDepeMeHHYIo Y = Yx+ 2,

4 y+1
= 4+
'rumay 5

-2, y'.? = 9!! +20= ﬂr - 41. s = a. BEpHéMCH

Knepemeunnﬁx:{l'r;+2=4,x=ﬂ;3x+2=5,x=2?.
OTteeT: 8; 27.
116. 2) Bozreaém paBeHCTBO B KyD:
x+10 - x+9-3Y(x +10Nx-N(Yx+10-Yx-9) = 1;

19 - 3422 + x—90 = 1; Y22 + x — 90 = 6; x2 + x — 90 = 216;
2+ x-306=0;x,=-18; x,=17.
OteeT: -18;17.
1,1 _4 Jy +x iy
117. 1) 7;[ J? 3 lxy 3’ ITocKoABKY M3 BTOPO-

xy =9, xy=9.

J s dea
,ll'x =3.
MOTATEeNbHOE KBAJPDATHOS YDABHEHHE, KOPHAMH KOTODOIO HBIIA-
maﬁuﬂ: 22-42+3=0,2,=1,2,=3.

Ju=1 {x1=1, Jx =3, {xfg,
Ju=8 |lu=9% |[p=-1 |n-l

Oreenx;=1,y,=9; x, =9, y,= 1. 3) Boaregém nepeoe
ypasHeHHe B Ky0, VUUTLIBAA IPH 5TOM HH(GODMAIIHID H3 BTOPOTD

VpABHEHHHA: %J'I + 2/; = 4, x+ y + 3% xy{ﬁ + ?J;} = B4;
28 + 33,|".ry 4 = 64; ¥ xy = 3; xy = 27. llpoussegenune Heus-

pecTHRIX 27, a ux cymma 28, CocTaRuM BCIOMOTATENLHOE KBAT-
pATHO® YpABHEHHE, KOPHAMH KOTOPOTO ABIAITCA HEHIBeCTHLIS:

x =1, {x._,_ = 27,

ro ypasHeHHs [ xy = 3, umeem: " CocraBuM BEno-

222824+ 27=0,2,=1,2,=217.
- N {y1=27-! y2=1'

)
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OteeT:x;=1,y,=2T; x,= 27, y,=1. 4) Ilpeobpaasyem nep-
BOE YPABHEHHE CHCTEMEI, YUHTEIBAA, YTO H3 BTOROro VPABHEHNA

Sy =2nffx?y® =4:

ﬂ;ﬁ + ?ffﬁ =12, Fszgﬁ + ‘ﬂxﬂyﬂ =12,
Yxty? (Yx +8y) =12, 4(¥x+¢fy)=12, Yx+¢y =35

CymMma xkopHeil pasHa 3, A ux npoussenenune passo 2. Cocra-
EHM BCHOMOraTEAbHO® KBajpaTHoe vpasuenue: 22 — 3z + 2 =0,
2y=1,2,=2.

8fx =1, {x1=1, 6fx, =2, {x2=64,
% - 21‘ y] =E4' E1||y2 - 11

OtseT x;=1,4,=64;x,=64,y,=1.

118. 1) BregéM BCOOMOTATENLHYIO NepeMenHyio y = 3 x + J;
(y > 0), Troraa saiava CBOAMTCA K ONPEAeIEHHIO BCEX @, IPH KOTO-

puix ypapaenue y + 4y + a = 0 uMeer eJHHCTEEHHEIT HEOTPHIIA-
TeJbHBI KOPeHb, DT0 MOMET MPOM30HTH B TPEX caAVHaAX: a) Ko-
I8 eAHHCTEeHHEIH KOpeH: VPABHEHWA ABAACTCA HEOTPHILATE IhL-
HEIM; §) KOrDa KODHH YPABHEHUSA UMEHT PAGHLIE 3HAKH; B) Korga
oguH Kopeds paped 0, a npyroii orpunarenen. PaceMmorpum aTu
cayuan. a) D =0,4 —a =0, a = 4. Kopens iy, = -2 orpunarenex,
uTD He YAOBIETEOPAET YelnoBHIo cnyuaa. 6) D > 0 u npouzsepe-
4-a=>0,|la=<4,
a <0, a <0,

HHE KOpHell oTpHIATeILHO! { a < 0. B) Opun na
ropreit pagen 0, saaunT, a = 0. Torga apyroit KopeHs pasen —4,
4TO VOOBNETBOPHET YeloBHo cayiaafa. O0LequHAsa pesynabTaThl,
noayuaeMm oTBeT: a = (0. 2) Beegém BCnoMOraTeibHYIO NEpeMeH-

ayio ¥ = 4/2z+42+1, roe x = 1, Tak xax z = 0. Torga 3a-

IAYA CBOAUTCH K ONpefjeNeHHI0 BCeX ¢, OPH KOTOPLIX VpaBHE-
aue x2 — 3x + a = 0 uMeeT eAMHCTEEHHEBIR KopeHs, Goabiimnit uin
PABHLIH eUHATE. JTO MOMET OPOM30HTH B TPEX CAYVHAHX: 8) KO-
rga efUMHCTBEHHEIH KOpeHb ypaBHeHus Gojbine unu pased 1;
6) onre w3 Kopael Doabmie, a Apyrofl — Medbine 1 B Korga ogne
u3 xKopHeil 1, a rropoil MeHsme 1. PaceMoTpHM 5TH CIOVYUAH.

a)D=0:9-4a=0,a= % Kopens x;, = 1,5 ynosnersopaer yeao-

BHIo cayaan. 6) 1 HaxoauTes Mexay KOPHAMKE KBAADATHOTD TPEX-

=
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unena x2 —3x +a TONIa H TONBKO TONMA, KOTIA ero SHAYeHHe [TPH
x =1 orpunarensHo: 1 — 3 +a < 0, a < 2. B) Onue H3 KopHeii
Tpéxiwnena pasen 1 opr a = 2. B sroM cayuae BTopoil KopeHs pa-
BEH 2, UTO He YVIOBIeTEOpAeT veaosmio ciayuan, Obwenuasas pe-

BYJETATEL, HONYHaeM OTEET:a < 2, a = -g-

120.2) 97 +43-3J3-2 = W /3 +212.43-2 =
B2 {B-2-yF-d 1.
2 4
125. 5) 8) (34)* =316, 23" = 25, §x= .g. x=§,

i
/4)" - ¥16.

136. 1) Beegém HoBy0 nepemesnyio y = x + 3, rae y = 0,

1 1

M OepenuineM vpasHeHHe B Buje (y + E}E = _J',I'E. Boapesém ypas-
HEHHE B [MecTyIo cTenens: y + 6 = 3, y* — y — 6 = 0. [Honpo-
GyeM nogofpars Oeawli KopeHb. BHauM, 9T0 ypaBHeEHe HMeeT
Kopenb 2. Pasnosum JeByi0 9acTh YPABHEHHA HA MHOMMATETH
(v — 2)y? + 2y + 3) = 0. IockoAbKY KBaAPATHLIH TPEXWuaeH
y*+ 2y + 3 wopHeil He UMeeT, TO YHCH0 2 — eNHHCTBEHHLIN KO-
pens ypasuHenus y? — y — 6 = 0. Dro yHCa0 YAOBIETBODAET
VCIOBHIO BBEIEHNA nepeMendoi y. Beprémca K nepeMeHHOH x:
r+3=2. x=-1.

2)2 ||£'Ir ; L - _iy+_13+ Boapeiém ypapHeHe B KBajpar

4(LE1) = CUEI 4y 4 1y = g2y + 32,

¥ (y + 1)*
48+ 122+ 12y +4 =45+ 122+ 9y, 12y + 4 =9y,
. - i i A
Jy 4, y 3" Mpoeepxa. Hpn y 5 HMeeM =T
v
2| 3} 3 )
- —=130.0T8eT Y=~
e | 3
3

137. 1) Oyers y = %5 rae y > 0. Torga uam ByskHO HANTH Bee
aHAYEHHA d, TPH KOTOPKX KBajpaTHLiil Tpéxunen y° — 2ay —a + 2
He UMeeT KOpHei, 60NbIHX Ui paBHbIX HYya0. Hafiném anaue-

—D
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HUA @, OPH KOTOPLIX TPEXWIEH He MMeeT KopHeil, n ofbeguanm
HX ¢ TeMH JHAYEHHAMH g, UPH KOTOPBIX KOpPHH TpéXulieHa
y? - 2ay — a + 2 orpunaTenbHbl (BKIKOYAA BO3MOMKHOCTE COBIA-
MeHHA KopHel, T. €. eAHHCTBeHHOCTH KODHA KBAAPATHODO ypas-
HeERE 2 - 2ay —a+2=0).(1)D<0,a2+a-2<0,-2<a<1,
{2) CymmMa oTpHOATENbHBIX KODHEH OTPHIATENLHA, A HX [IPOH3-
BegeHre — nonoxuTeabHo. Mo reopeme Buera, ecan KopHH cy-
WEeCTBYIOT, TO JoA#HO OuiThk 24 < 0 1 —a + 2 = 0, TpebGosaTts Cy-
ecTBOBAHKA KopHeil (D = 0) ganumbe, Tak KaK HX OTCYTCTBHE
NPHBEIET BCETO UL K AVOIHPOBAHNIO HallgeHHLIX B (1) anaue-

2a <0, 0, N
—‘:: i 2 -0, {i z 2, g = 0. Ofbegunan naiigenasie s (1)

u (2) MmuoOMecTBA 3aHAYEHKUH g, DoaydaeM OTBET:a < 1.

HHU a: {

Frnaea 3

NokazarenesHas
n norapndmmudeckan GyHKUMKA

g fFP-2.25 41 (2% 1)

= = = 0, uwro u Tpe-

1
150. 2= + =

boBanoCh JOKAIATD.
151. 7)5* - V3x-i= M x—3x-5-3=0,
3x—-3J3x-5-9=0,(3x-5)—-3y3x—-5-4=0,

J3x -G =—1wmwm3xr-5=4,3x-5=16,x="T.

MMIpumevganne. IT0 pelIeHE HECKONLRO 3HIOTHYHO — MOMHO OhLno
PRIINTE, NEPEHOCA KOPEHL B MPABYIO MACTLH, BOJBOJA B KBAJPAT W Npo-
BEpAH KOPHH.

152.3) 5 - 459 — 4-52 + 4) =29, 5*-1 =1, x = 1;
x-1
6) 0,2 1(0,2-2 — 3-0,2-! — 6) = 500, (%) =125, 5t - = 53,

x=-—2; 8)4* 4+ 4 - 05 = Jr+ 05 4 Jxr-05 4x-05(2 4 1) =
=3 05(3+1),4¥ 16 =37 15 x=15.
x-32
153. 4) IHockonbry 2* =42~ 2 pymeem4-2¥-2-13.2 -
x -8
~12=0.0Oyetey =2 ? ,rmey > 0, Torna 452 — 13y — 12 =0,

=
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x -2
C yuétom yenosna i > 0 umeem: y = 4,2 2 = 22 x = 6; 5) no-
ckonbKRY 5 # 0, yMHOMAA JaHHOEe YPaBHeHMe Ha 5T, noaydaem

G+ 52— 2.5*-3=0,5=11mm 5= —%. Bropoe paseHcTBO He

BRIMIOJHASTCA HH MPH KAKHX 3HAYEHHAX X, 4 Heproe gaér x = (;
ﬁ}5-51+5ir-26=[].5-521- 26+ 5%+ 5=0, 5% = 5w 5* =51,

=1, 2,=-1.

17(3f-2y = (A | e 3 _ou—

154. 3) | _ ] #mar=d, ey
3% 4+ 20 =17; 32 +2v=17; |2-3% =18;

2¢ = 8, = U o= ]

x {y 3, 4) 44 +(/5) _U+{“‘E} ' B cuay Boapacra-

32 =g |X= 4; u+vd =12,

HUA, (PYHKIHA § = X + {JEF NPMHAMAST PABHBIE SHAYSHHS TPH
OIHOM W TOM te 3HAYEHHH APrYMeHTa, T. €. U = U, clejoBa-

Teanno, |, = il u=1p=—-4 unm
"lu2 +u-12=0; |lu= -4 wan u=23;
u=v=3.
3 x 4 X
156. 10) {E) - {E] < 1. Beipamenne B JeBOH uacTH pa-

BEHCTEa 3afaéT yORIBAOMIVIO (QYVHKIMIO, KOTOPas NpHEMMAaeT
smauenne 1 npu x = 2. CnefosaTebHo, 68 3HaueHHA MeHsme 1
nps x > 2.

157. 2) Honxno GuiTh:
4

L

0,5% -

x -3}{]; ﬂ,ﬁzﬁ_g.{]*ﬂx_ 'i}ﬂ; ﬂ‘ﬁx{ -1 mwm

0,5 = 4; 0,5* > 0,52, B cuny yiRBagus NokasaTenbroil dyuk-
uuu ¢ ocaopanpnem 0,5 umeem x < =2,

x .- Bx+1 T = 221-_ 2T -
169. 3) 4* — 6 + 5B r:u,(E 6:(2) +5 =0,

(%] ‘=1.[§] ’=5,x1=u.xz=1ag§5.

D,
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174. 2) Bripa:xenns, cTOAIME B YHCANTEIE H B 3HAMEHATEE
apobu, cymecTeyior npi x > 0 1 obpamanTes B HYAL OpH x = 4
u x = 9. OrMerHM 5T0 HA KOOpOHHATHOH mpaMoll ¥ npoBegém
auero saakos (pue. 122), Oteer: 4 < x < 9. 5) Buipamenns,
CTOALHME B YHCIHTEN e M B 3HAMEeHATede ApodM, CYIECTBYIOT
opH x > 3 1 upu x < —3. 3HaMenaTenb ofpalllaeTcAs B HYJIbL OPH

x=+4./10, yuenurens — npu x = 10 1 x = —1. OrMeTuM aTO HA
KOOPAHHATHOH OpaMoit B npoRejénm THHHIO sHaKoB (pre. 123),

OteeTm: —/10<x<-3,{10<x < 10,
178. 6)log; 3 =log;(6:2)=1-a.

— dlg2 uaﬂglﬂ—lgﬁjug_aa
179. 2)1ogy, 8 lgd + lg 10 lgd +1 S T

181. 1}32+5+_._—3u-1=3dn_ 2+ 32" -1 vn =40,

lgd-lgd-lgh-...*lg(n+1) -
lg2+«lg3+lgd+... lgn
lg{n+1)=101g2,n+1=2Y n=1024 -1 =1023.

3nf+n-80=0,n=5;2) 10,

183. 5)Ig (5% + x - 20) = lg L1°, 57+ x - 20 = 5%, x = 20.

184. 6)logi x = 2 + log, x, log, x = -1 wnn log, x =2, x = 0,5

HaH x = 4; 10) 5%+ 1+ 5= 32 +1; fHxr+2 = 3ox+1_ (x4 2) log, 5 =
3

log, =

1-21 a 3

=2x+1,x= . 2: = log 3
log,b-2 ]ng-‘*‘i 525

187. 2) 013 uepaseHcTBa —g e g Ona sTHx sHauMeHHE X
lﬂﬂ',ﬁ -y (-2x2 + 5x + 12) < log.ﬁ m (2 — 3x). Hockonsry

JE —=1 < 1, norapujpmuteckas (PYHKIUA ¢ OCHOBAHUEM JE -1
yOuiBalomas, ciegosatensHo, —2x% + 5x + 12 = 2 - 3x,
2x2-Bx—-10<=0,-1 < x <5, C yuérom O3 nonyuaeM O TBET;

?ﬁ: s -J10,% +310
4 ~—_-9 = -3 -1 3= 10 =

Puc. 122 Puc. 123
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-1<x< % 4) —log, (3* - 1)(2 + log, (3* — 1)) + 3 = 0. Hepasen-
] E

creo —2log, (3* — 1) - log‘f (3* — 1) + 3 > 0 pemraeM Kax KBaj-
i El

patHoe orHocurensso log, (3* — 1): -3 < log, (3* — 1) = 1. Yun-
] ]

TEIBAA VORIBAHWe Norapuduudeckoll PYHEKOHA ¢ OCHOBAHUEM -;-,

OAyUIaem é- < 3 -1 < 27, % < 3% < 28, YuureBada BO3pAac-

TAHHE NOKAIATENBHON (YVHKINH ¢ OCHOBAHHMEM 3, NoJy4Yaem

OTEBET: ]‘.Dgagf::c{]ﬂgazﬂ.

Frnasa 4

TpuroHomeTpu4eckne hyHKUMK
MU UX CBOWCTBA

208. 1) Borpyr ceoeil ocn BeMisa MOBOPAYHBASTCH MPHMEPHO
ga2du, 2r:24=3,14:12=0,26 (pan,/u).

245, 2) B) OGmuit Bua ypapHeHHs npamoit y = kx + b, roe
k=1tg o, aa — yrox Mexay sajaHHOl NpAMoi B ocko abenuce.

a=120° tg 120° = —ﬁ . Ecam npaMas npoxoIuT Hepes ToO4RY,
3aJaHHY0 KOODAHHATAME, TO B YpaBHeHHe IPAMOil NoACTaBAAEM

eé KOOpAHHATH M HAXOOHM sHadeHue b; 3 = —ﬁ-ﬂ + b, b=3.
Ypasaenue npamoil y = —ﬁx + 3.

262. 1) 4 sin® x + 5 sin x + 1 = 0. PemunaM 210 ypasHeHHE KAK
KEAJIPATHOS OTHOCHTENBHO 81N X
1

+ 2nn, x =—aresin — + 2nn,

sinx=—1unusinx=—l.x=—“ :

1 2

x=n+ arcsm% + 2nn, n — moboe neroe YHCI0.

274. 2]&1‘(:(105[::052%): arcccs[cus[dn - %)] -

& engdn) — 4x,
arccnﬁ[cuﬂTJ 7

.
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3) arccos (sin 6) = arc{:os[cns[% - ﬁ]] =

=amcm[coa[%—ﬁ+2n)] —3—ﬁ+2n.

287. Pemiennesm GyayT Te¢ M TOAbKO Te 3JHAMEHHA d, NIPH KO-
ropuix dyarima t = 22 + 62 + @ NPHEAMAET TONBKO NOJOMH-
TelbHLIE 3HAYEHUA HA npomesyTre [-1; 1] (z = sin 2x). ABecnue-
ca BepHinHEl napabonsl { = 22 + 6z + a pasua —3. Jlna Buinoane-
B TpefoBaHNA FANAUN AoCTATOUHO, YTODL! sHAYeHNe (PYHKIHK

t B Toure z = —1 Gewno monomuTensuem: (—1)2 + 6(-1) + a = 0,
a = b.

304. 1}3i.112x3%.%+2 2;r<:ﬁ+21m,
1“2+n:n x-::i]‘;+rm nel; 2}3m(3x+ J ]."Iat.pnpuy—
JaM npHBeIeHuA sin [ 3x + 12‘-) = cos 3x, cos 3x < —%,
23" +2nkh < Br <A A%+ 20k, s Bpcac T+ Br,nez.

321. 1) Cocegnne Hy1H (YHKIIHH OTCTOAT APYT OT APYTa HA —

2 Ll
aHaYnT, nepuoj GyHKINUH He MOMeT BLITE MeHEIIe ‘—2‘~ IMposepumM,

ABRMASTCHA JH JaAHHOE YHCAI0 NePHOIO0OM, T. €. BRIOOIHASTCH JIH pa-

BeHCTRO tg 2(.‘.\* = %) ={g 2x = tg 2(.1: + %) PaseHcTBa BEpHBEL,
CNefOBATENLHD, % — nepuol (hyHEIHA i = tg 2x.

333. 2) Paccmorpum pasHocts (tg x +etgx) - 2=
1 tg2x-2tgx+1 {tex-1)*
] e — = Lie]
tg x tgx g tgx g x

TAHMEHC OCTPOrD YIVIA NONOMKUTENeH, 3HAYHT, A8 1oforo ocTpo-
ro yria X nogyyueHHOe HepaBeHCTBO BepHo, T. €. tg x + ctg x = 2.
Y7o u rpefoRANOCE JOKASATE.
348. sin (o + p)+sin(a - p) =
= (sin o cos [} + cos a sin f)(sin @ cos f —cos a sin i) =
= sin? o cos? [} — cos® a sin® f =
= (sin? a cos? ff + sin? ¢ sin? i) - (cos®u sin? f} + sin? a sin? fi) =
= gin? o (cos? f + sin?2 f) — sin2 f (cos? o + sin? ¢) = sin? o — sin2 f.

=

= 0, nocKonbRY



PeweHna

366. 1) a) Haiigém Tanrede pasHocTH yIiios, ofpasoBaHHBIX

THMH NPAMEIMH ¢ ockio abenuce: tga =2, tg i = %— Moacrapum

aHAYEeHHA TAHTEHCOB B thopmyny tg (a — ) = %, noay-
g1
unm: tg (o —p) = 31 =1, sHaunr, o — i = 45°
1 + 2 . E

407. 1) Ilpenctasum sin o = cos i caegyiommM obpasom:
sina= sin{%+ﬁ). Tnmau=|}+%+2nn wan

4 2nn

a-—ﬂ—%+ﬂ[2n+1},n EZ.I]“—%—EITH MM Xy = o + S

neZ 2)iga=ctg i, tgu=—tg[%—[}).1‘umau=—ﬁ+%+:m.

Ot papescTea 3HaveHuil pyexknuii tg 2x = ctg S5x nepeiiném K ye-

JIOBHK) PABEHCTEA APTYMEHTOB 2X =% - Bx + mn,

2x+5x=%+nn. Tx=-g-+11:n.x=—ll:i-+.¥_n,n eZ.

408. M3 gaHHOro paseHCTBA CALAYET, 4T0 TOYMKA ¢ KOOPAHHA-
TaMmu (x; i) JeAHT HA OKPYIRHOCTH ¢ IIEHTPOM B Hadade Koopau-
HAT B paguycoM, pasatiM 1. Ho oo onpepenenuio abcuucea To4-
KM 3T0H OKPYHHOCTH ABAAETCH CHHYCOM, & OPAHHATA — KOCHHY-
COM HEKOTOPOTro yIia HoBOPOTa (o, T. €. 8in ¢ = X U €08 ¢ = Y, 410
H TPEEBBB.TI{H.‘.!: A0OKAIATS.

410. 11) (cos 3x + cos Tx) + (1 +cos 10x)=0;

2cosbxcos2x+ 2cos? 5x=0; 2 cos Extﬂcusgxm%x] ={.

cos Hx = 0 nnn cos ;—x =0, nan cos %x =0.
411. 4sin3xsinx—-2cos 2x +1=0.
Hockonsry 2 sin 3x « sin x = cos 2x — cos 4x, UMeeM

2co82x—2co8d4x—-2c0o82x+1=0;2cos4x—-1=0;

1 i T T
== dr=4-=+ W e i st z,
cos dx 3 x 3 2nn, x 13 5 ne HexoMmbait
KOpeHb YPABHEHHA X = —1'2‘ i
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2ecoslx + cosx . !
2eosx + Tsinfx 2"

-

42. 2)

4eosfx+ 2cosx + 2cosx + Teintx
2(2cosx + Tein? x)

=),

dcosfx+4cosx+T7—Teos?x=0,3co82x—-4cosx—-T=0,
cos x = —1. Ha orpeake [—m; n] cos x = —1 npu x = 7, ITH sHade-
HHHA HE GEPELIIEHIT SHAMEHATENE B HY /b,

413. 2]ﬁsi.nx+2{:nsx=ﬁ+25inxmsx;
JE+ Esinxcusx—ﬂcusx—ﬁainx—ﬂ;
JE[I—sinx}—ﬂmsx[l—ainx}=ﬂ: [1—sinx}{ﬁ—2msx}ﬂﬂ:

. 3
ginx=1 mncosx=£.x=3+2nnmnx=i£+2nn,uEz.

2 2 6
Ha muoxecTea penennil BubupaeM Te, KOTOPEE VIOBISTREOPAIOT
venoeuo 0 < x < 2@ x; -%,xz-%.
fnasa 5

JnemeHTbl TEOPUKN BEPOSTHOCTEN
¥ komBUHATOPUKK

414. Ecre 36 paBHOBePOATHEIX BO3MOMKHOCTEH BBITAINHTH
oguy kKapry. B 9 ua Hux kapra okamercd dyepsoit, B 16 — wap-
THHKOH, B 8 — BANIETOM HIH KOPOJIEM.

415. Beero umeerca 6 pasHOBePOATHLIX HCXomoB npH Gpoca-
HUH KocTH. B YeThIpéx M3 HMX YMCI0 BRINABIINX oukoB Dolb-
me 2, B TPEX — YHCI0 OYKOB OPOCTOE, B IBYX — KPAaTHO 3.

417. Tapa omudnack B cAMOM HAYANE CEOHX pPacCYEIeHHIL.
Ona pomxua Obina maitTe ofuiee yMeno BeeX PABHOBEPOATHBIX
BOBMOMKHOCTell, KOTOpPLIe HMelTes NpH OPOCAHMH JBYX MOHET.
Taxux poamoxxuocTeil wersipe: 00, OP, PO, PP. Pemka Brinana-
€T B TPEX M3 HHUX, SHAYAT, BEPOATHOCTH BhINANEHUA PEIIKY pas-

3
HAa 2-.

418. Ectb Beero 4eTbipe paBHOBEPOATHLIX BOSMOMRHOCTH Bhi-
TALGHTE KAPTOUKY M TOJ0MHHTE eé Ha cTo. B Tpéx M3 HUX Bepx-
HAA CTOPOHA KApPTOMKENA okaxerca OGenoil. Tonmsko B ogHOM Ha
STHX TPEX PABHOBEPOATHLIX CJAYHYACE HIDKHAA CTOPUHA KADTOYKH
uépHafA, 3HAYAT, HCKOMASA BePOATHOCTE PABHA :—;-



Pewesun

429, Ma swbpansoii 1000 sépeH BCXOMHMH OKASAIHCE
1000 — 27 = 973 zepHa, 3HAUNHT, HACTOTA BOXOMKECTH pABHA NPH-
mepHo 97% . JTo 3HAYEHHEe U NPHHEMAEM 38 NpUOAHHEHHYIO Be-
POATHOCTH TOTO, 4TO HAYTAI BSATOE 3EPHO OKAMETCA BCXOMHM,

430. Yacrora BRIEMKH 4EpHOTO MAapa IpuMepHo pasHa 307 .
Cupras BEpOATHOCTH BEITAIUTE YMEPHEIH AP pABHON NpHMEep-
o 30% , MmomHo ¢ Goasmodl cTedeHbIO VEEPEHHOCTH (HO He Ha-
BEPHAKA, KOHEYHO) CKAZATE, YTO B KopoOKe 3 YépHRIX [Iapa,

431. Bagaua aHajorHvyHa npumepy 1 M3 Tekcra nyHkTa 28,
Ecrs ueTeipe BOSMOMHOCTH EBRIOpATE Jopory us OVHETA A
B nyHrT B. Kaspgomy BapmaHTy aToro BeIBOpa cOOTBETCTEVET
TPH BO3MOMKHOCTH BrIOpats fopory ua B B C. Ilo opasnny npo-
uwapenenna 4+3 = 12,

432. CobelTHA, BepOATHOCTE KOTOPHEIX Tpebyercs HalTH B
aTol 3agave, ONpeLelATCH He MOPASKOM BEITACKHBAHHA KapT
M3 KOJMO[LI, & TONBKO TEM, KAKHE [Be KapThl BuiTamensl, Takum
ofipagoM, KOMOHMHAIINE BRITANIEHHLIX KAPT ABIAIOTCHA COMETAHN-
amMu. Bee BoaMoMKHbIe COMETAHUA OPU BEITACKHBAHUH KADT paB-
HoBepoATHLL, Hx uncno pasuo C_.,‘fz.

1) a) B konoge no 13 kapr Kasioi ua deThipéx Mmacred. Oqay
Ha KapT BulGmupaem ua 13 Gyben, a gpyryio na 39 kapr Apyruax ma-
creii. I[lo npasnny nporssefleHEHA 4Hcno GNATONPHATHLIX HCXO-
Aos pasxo 13 - 39, i sepoATHOCTE cOORITHA paBHA

13- 39 13
—— = =0,38.
¢, s

0) B konoge ects 4 Tyza u 48 Apyrux KapT, 3HAYUT, YHCIO0 BO3-
MOKHLIX GIaronpuaTHeIX codeTanuii passo 4 » 48, Bepoaruocts

BBITANLHTE TOILKO OIHOTD TY3A PABHA 4 '243 =82 . 0,14,
Cis 221

B) Kapruakn — 3T0 BAMNETHI, NAMEI, KOpPOJH B Tyawsl. Beero
B Kojdofe 16 xaprHHOK, 3HAYMHAT, OOHY H3 HHX MOMKHO BEOpaTh
16 cnocobamm, a gna embopa apyroil kaprel ocraérca 36 Boa-
moskHOoCTeil. Yncno GraronpuaTHeIX nexogos 16 - 36, a cooreer-
16 - 36 96
— = =0,43.

i 221

2) a) Obe rapret BwbGupatorca us 13 Gyben, aHauwuT, uHC-
a0 GAATONPHATHLIX UCXOL0B PDABHO Cfa. Herkoman BepoATHOCTh
paBma

CTEYIOMAR BEPOATHOCTE PARHA
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3) a) Yuecao soaMomHOCTEH CKAAALIBACTCA M3 YHCJIA BADHAH-
TOB, KOTIA CpeJl KapT ecTh TONLKO 04HA OyDHa, ¥ B3 YHCIa BApH-
AHTOB, B KOTOPLIX BEITACKHUBAKIOTCH ABe Oy0HBI. JTH uneaa ObLIR
Hafinensl B aaganuax 1) u 2): 13-39 + Cfa- Yueno GnaronpusaT-
HEIX MOXOM0B MOMKHO HARTH MHAYE! BRIMMTAS M3 obLlero YHena
nexo0B CF, 4HCa0 «HeGaaronpuaTHLIX» uexoo8 Cyy, Koria obe
KapThl BeIGupaloTes ua 39 kapr Apyrux macreii: C3, — Cg,. Hexo-
M&H BEPOATHOCTh PABHA

13-39+Cly _ CH-Ch _ 15 _4 44
cs, Ciy 7 Sl

436. docratrouno efpars ofHY ODapy, HOCKOABKY TEM CAMBIM
OnpedeJUTed H BTOPEA Napa TEeHHHCHCTOK.

440. Cama c Koneit moryT okasaTeca Ha M0bblX IBYX MecTax
ua 20, Tlockonsky BamHO, HA KaKoM Mecte cuanT Koas, a Ha Ka-
koM Cama, To ofiiee YHCI0 BAPHAHTOR PARHO A,fu, Ha xaxom Hul
ua 20 mect 5y oxazanca Kong, pagom ¢ HuM 6y1eT TONBKD OJHO
mecto gaa Camu, 3aauuT, ects Beero 20 BapHaHTOB LA MATLYIH-
KOB 0KazarTecH cocegam. BeposaTiooeTs aToro pasHaa T'Z-ﬂgglmﬁ = —i-1-§

441. 3anaua avanormuHa npumepy 4 nyuxTa 28. Beero
P, cnocobor nocrporTtees. Ipegerasnm cebe, uwro Hukonai Gy-
[T CraHOBHTHCH B WepeHry nociaemansm, Bes Hukonas Mansum-
KM MOTYT HocTpouThes P, enocobamu. B kaxom ua aux Huko-
nailt moxer BeraTk nubo cupaea, aubo caesa or AnexcaHIpa.
duauur, ecTh Beero 2« P, BADHAHTOB NOCTPOSHMH, IIPH KOTOPKIX
Huxonail 1 Anexcasjap cToaT pagoM. BepoaTHOCTE 3TON0 paBHA

2P, _ 2
Py 11’

442, Jlwbbie TPH M3 JAHHBIX IATH TOYEK ABIAITCH BEPLINHA-
MM, 3HAYMT, HYAHO HANTH YHcno BapuaHToR BRbopa 3 anemen-
TOB 13 1aHHEX 5. [lockoneky nopagok Bubopa He BasKeH (HATIPH-
smep, AABC u A BAC — 5710 OHH M TOT e TPEYIONABHHEK), HCKO-
MOE HHCI0 HAXOAHM, KaK YHCI0 cOTeTARNN ua 5 no 3:

. 5! - 5°4:3:2 _=z.0.
G 31(5 - 3)! 3-2.2 SR 20

OTeeT: 10 TpeyrolbHHKOR.,

®
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443, Bubpar n1w00bie 4 BepIINHLI, MOIVEHM YeThIPEXYIObL
HHE ¢ 0ZHO! Touwkoil nepeceveHHs NHATOHAMEN, 3HAYNT, MHCIO
TAKMX TOUEK PABHO C{‘T.

444. B diyrbonsnoii komaane 11 urpokoe, BEN0YAA BpATADH.
Brifiop Mrpokos B 0epevio KOMAHILY MOJHOCTLIO ONpejeadseT, Ka-
KHE VIeHHKH OYAYT UHrpaTh Bo Bropoil komange. Ilpun atom wan-
Okl Beifop HexoTOpeIX 11 urpokorR gaéT ToOMHO Takoe pazbueane
HA KOMAHILEI, YTO ¥ BeIOOP OCTANBHBIX OAHHHALIATH, MOITOMY
YHCJI0 COMeTARNN HYHO NOJeMNTs Ha 2.

446. 1) Beero momer OuiTh A, PaBHOBEPOATHEIX MCXONOE.
lNockoneky B ool mactn 9 xkapr, ecrs A§ crnocofia BRITAIHTL
OBE KAPTHI 3TOH MACTH, HO MACTh MOeT OuiTh nwobas ua 4, 3na-
KT, BCETO €CTh 4_43 GnaronpHATHLIX Hexogoe. HMexkoman BepoaT-
HOCTL DABHA

4A _4-9! 341 _4-8-9 _ 8
AZ, 71 86! 85-36 35

2) Iepeyio KapTy MOMKHO BHITAHIHTE 36 cnocobamu. Ilocne
aTore B Kojldoge oCcTAHeTCH IE!II.IE TPH KapThl TOO Ke JOCTOHHCTEBA
B ,.’_T,[.‘l}"I‘IﬂI MAaCTHX. 3HﬂqHT. THCIO ﬁﬂﬂl‘ﬂﬂpHﬁTHbIX HCXOOOB pEB-
Ho 36+ 3, 2 BEPOATHOCTE BREITAIINTE KAPTL! OJIHOrO JOCTOMHCTEA
paBHA

36-3 _36-3-341 _ 3
AZ, 361 g5 = %

3) JocroMHeTEa KADPT PABHEI, KAK MBI BHAEAH B sajanup 2),
836+ 3 cnyvuaax. B ocransHEIX A,fﬁ — 36+ 3 cayuanax OHA U3 KapT
crapme apyroii. B nonoenHee »THX cHy4YaeE BTOPad KAPTA CTAp-
Imre. HCKI}MB..'FI BepDOATHOCTDL PABHA

Af; -36-3 _ 16
243, 35

447. KomOuHaAnMY, YHCAO KOTOPBIX HYMXHO HAHTH, WTobB
OTBETHTE HA BOOPOCHI 3A0AYH, CBA3AHLI TONLKO ¢ COCTABOM BEI-
TAIIEHHON M3 KOMOLLl MIECTEPKH KAPT. 3HAYHT, KOoMODHHAITHH
Kapr apasored couerannamu. 1) a) Tysa moskso embpats 4 croo-
cobamMi, a OCTANLHEIE 5 KapT npuiérca sembupars us 32 kapr,
KOTOpEIE He ABNAKTCA Ty2aMu. 6) Yrobn HAHTH YHUCI0 BO3MOM-
HocTel BuTALIMTE XOTA Gbl OLHOrO TY3a, MOMHO 13 06Iero Yue-
J3 BCeX BAPHAHTOR BRIYECTR UHCIO0 TeX U3 HHX, B KOTOPRIX Cpean
MeCTH KAPT HEeT HU 0JHOTo Ty3a. B) Ecan a3 Konogsl BEIHYTE BCEX
4YeTLIPEX TY30B, TO ocTadTea nofpars 2 KAPTHL U3 ocTaBxea 32,

—.)
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448. Yrobel paseirpats OHASTE MeHIY YUEHHEAMM, MOMHO
BEATE 23 0AMHAKOBEIX KOHBEPTOE B NOJOMHATE B 15 ua aux Gnne-
Te. 1) ¥ Komn ectsh 256 sapuanTos Beifpars KoHBepT M B 15 Ha
HHX KOHBEPT oKaxkerca ¢ Guierom. 3HAYHT, BEepOATHOCTL MOJIY-

auTh Guner y Konn -g- 2) V Koau u Canrn ects Beero C3, Bo3aMo-
HOCTH BRIOpaTH KoHBepThl. HMa nux B Cfr_ CIyHaAX B 0DOHX KOH-
BEPTAX OKayTes DuaeTsl. 3HAYNT, BepPOATHOCTE NOJIVUHTE Bi-

(ol .
15 =M=i 3} Uueno

mersl ¥ Komm 1 Camm parsa C? 5824 20"
5

EAPHAHTOR, B KoTOpEIXx HE B KonnaoM, su B CammHoM KOHBepPTAX
HEe OKa)eTcs DAIeToR, pABHO Cﬁ,. 3HAYHT, BEPOATHOCTE, YTO UM
Ci 10-9 3

He focraHeTcd GUNeToR, paBHA — 0 = — ¥ = 9

& VR ci, 25-24 20

451. llogcrasnm B hopmynay dmsoma Helotona x¥ BMmectTo a,
2 emecto b 1 10 emecto n. Hac nHTepecyer “wieH MHOTOMIAEHA
craHfapTHOro BHaa, cojep:amuil x°. IMockoasky x7 = x10 -3,
HMeenM:

= . T.0~ 101-8 i
Clo-3x10-3.23=(F x .B_T!{lﬂ—'i"jl o

~101-8, 7 _10:9-8+8.7_10.3+4+8x7 = 960x7.

7131 3.2
O7TseT: 960.
Frnasea 6
MoeTopexune
456. 4) HoaatHo BRIIOAHATLCA Veaosne x — 5 = 0, 1. e. x > 5.
SaMerum, 4TO N5 HTUX 3HAYEHHIT X ocHOBaHHe Jorapudma ’; I ‘li
foneme 1.
log,,(x—-5)<1,log,, ,(x—35)=< log_“,l"‘ii . B cuny
i T+1 s

BOZPACTAHMA JOrapHpMuveckoll (VHKINN ¢ OCHOBAHMEeM Doab-
me 1 pmeem:
x+1

D{.x_ﬁ{x+-1. "lx:}ﬁr {x-}ﬁ:

[I’_E]{I+1]{r+4t Iﬂ—ﬁx—g{ﬂm

@



PeweHna

x =35,
E-Jﬁ{x{ 5+.ﬁﬁ‘ o 5+Jﬁ_
2 2 2
463. 1) r) sin 10 = sin (3x + (10 — 3x)) = —sin (10 — 8n) =

= sin (3n — 10). ITockonskry "'g' < 3n - 10 < "E' HMEeM!

arcsin (sin 10) = aresin (gin (37— 10)) = 3n — 10.

464. 1) arcsin (—%) < aresin (x? — 1,5x) < arcsin % Mockons-

KY ApPKCHHYC HABIAeTCHA Bospacralomeil (yvHrDWell, HMeeM:
1 2x2-3x+1=0,

S P =i - e ;
5 <x-1,5x <55 -1<2x 3x*~‘~21-{2x2-3x-1gﬂ;

x<0,0mmmx=>1,

a—jﬁ éx{“j!”:

-

E_T mgx{ﬁlﬁmnlﬁxga'bT 1'17

2) —% < AYCCOoS X < ~:-1i- C yuérom ofnacTy sHaveHW apEKocH-

HYCA HMeeM:

0 < arccos x < %, arccos 1 < arccos x < arccos cos %

Hocronsky (YHKINA apREOCHHYC YORIBAET, ODKOHUATEILHO

IID.JI‘PI.EEH:CD‘S% <x<l.
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OCHOBHbIE ®OPMVIbI

KopHu KBagpaTHOro ypaBHeHUs

—b 4/ b® — dac
ax+bx+e=0{a=0) I|,2=2—
i ]
~kE+f R —
ax?+ 2kx +¢=0(a=0) Xy g=— Y 2
: a
ar+bx+e=0(az0)a+b+ec=0 x|=1.x2=£
ax*+bx+c=0(az0la-b+c=0 xln—]_.xzp_%
Popmyasl Baera
2+px+g=0 X+ Xy=—p, Xy Xy =1

Paznosenue KBAIPATHONO TPEXYISHA HA MHOMMUTENH
ax*+bx+e=alx—x;)(x—x,)

Koopauaarsl Bepiintbl napaboasi — rpaduka KBajpaTHOro
TpéxuneHa y = ax® + bx + ¢
b daec — b2
A T =, -
0 2a Yo da

Paanoyerne HA MHOMHUTEIN MHOMOYIeHa n-i cTeneHy, HMemn-
ero KopeHs X, (caegcreue u3 Teopemsl Beay)

Px)=(x—x¢) P, ,(x)




OcHOBHBIE oDy Ikl

CeoiicTea KOpHe#R

Crenenn v norapudmsl

m

log, b=c<=a"=b

a* =%am™ ,a=0 (h>0,a=>0,a=1)
=g =gt

A alog. b= §
:T=u*-# log_(ab)=log_la|+ log_|b]|
[a-‘l-'}ll = g =¥ |Q§f(-;—)=1ﬂﬂr|ﬂi'lﬂgrib|
a*« b* ={ab)*
e =[ﬂ], log, b =clog_|b]
b= b I.l:lgu.= b= %]ﬂglulb
» log_&
log, b= log,.a

aloe b = hlog.a

TpuronomeTpua
HexoTopbie 3HaYeHWA TPWIOHOMETPHYECKNX DYyHKUMA
o 300 45° 60" 20° 180° | 270° | 360°
aBHERREBREE
ging | © —;; Jgi“ ..JEE 1 0 3 0
wial 1 JZ'E JLE % 0 -1 0 1




OCHOBHLIE oDyl

Oxonvaxue mad.i.

o= 30° 45° 60° 80° 180° | 270° | 360°
a £ L n n 3%
¢ | % e |E | T |® ||
o | © NER 3| — 0 - 0
4
ctg o = -,I"_EF 1 -“.[3_.3_ 0 - 0 e
Dopmynsl NpUBEAEHWA
a |p+2mn| -9 (-9 | n+te %-q} %-'rq: %—m %hp
gino| sing |-sing| sing |-sing | cosg | cosg | —cosg | —cosg
cosc| cosp |cos@ |—cosg|—cosg| sing |-sing | —sing | sing
tga | tge |-tgo|-tge | tgy |cige |-ctge| cigp | —cigy
ciga| cigy |—ctgg|-—cigp | ctge | tgo | -lgp | tge | -tgg

OcHoBHbIE TOMOECTEa

sino +cos?o=1 tearctga=1
sin o 1
= + 2 =

tga Cos L ig™a cosa
_ tosa g, . 1

e sin a Lit-elg®a sin®q

Dopmynbi CNOXEHWA
sin{a £ f)=sinacos P 4+ cosasin i
cos (o = B} =cos @ cos [} F sin a sin

_ tgo ttgP
E{“im_l FTtga-tgp

Dopmynel ABOWHOMD yrna
cos 2a =cosla—sinfa=2cos?a-1=1-2sina
sin 20 = 2 8in o cos
2tga

. 2tga 1-tg2a
t-E 2a0=———"__ gsin2a=—— cos2a0=——"_
1-tgla 1+tgta 1+tgta

B




DcHOBHLIE oDy Ikl

MNepexog oT CyMmMbl K NPON3BEASHMIO

P aFP
3 Ty
a+f a—f
3 e
a+f .. a-P

cos a—cos i =—2 sin g sin—

sin{a £ B)
cos o cos i

3i1‘lﬂ.:|:3il‘l|3=23il‘l.u

cos o +cos p=2 cos

tgattgf=

Mepexog oT NnponM3BegeHWA K CyMMe

ai_nasi.n[.‘.-%[cua{u—ﬁ}—nos{u+ﬁ}}
'.':DﬂEmﬁﬂ%lzcﬂﬂ{ﬂ—ﬁ}+ﬂﬂﬂ{ﬂ+ﬂ”

smﬂmﬂ=%(sin{u—ﬂ]+ﬂin(ﬂ+|3}}

Dopmynbl NOHWKEHUA CTENEHW

Ejnza=1—cua2u m2“=1+m52u
2 2
1-cos2a
P s
e 1+ cos2a

BcnomoratenbHbii yron

asin x + bcos x =/a? + b? sin (x + @),

;1matp=;

PeweHne ypaBHEHHMA

rae sin g =

sinx=a,|a|<l,x=(-1)"arcsina+nn,ne Z
cosx=a,l|a|<1, x=+arccosa+2nn,neZ
tgx=a,x=arctga+nn,nelZ
cigx=a,x=arcctga+t+nn,.ne Z
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