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Anpnpeit Huxonaeswu Konmoropor —
BequKHH ydenwrit Poccum. Muposyioo usse-
CTHOCTEL €My TIPHHEeCJH Bhigaioniuecs pabo-
TBI, OTHOCHIIMECS NPAKTHYECKH KO BCEM
obslacTAM MaTEeMATHKM — TEOPHH BepOAT-
HOCTeH M MaTeMaTH4ecKON CTATHCTHKE, TO-
moJoruy U QYHKIMOHAIEHOMY aHAJIH3Y, Ma-
TeMaTHYECKON JIOTHMKe, TeopuUu HHQpopMa-
oM U T. O.

TI'eanit Konmoropoesa He orpaHu4YeH Ma-
TeMATHMKOH M YAMBHUTENBHO YHUBEpCaseH.
Benen 3a Heuroronom, Jlanmacom u Ilyanka-
pe OH COBEpPUIMI [POPHIB B OCMBICTEHHH
npobiemsl BeunocT# CosHEYHOH CHCTEMBI.
WM cospaHa TeopHsA NPOIECCOB, MO3BOJAIO-
mana BoccoemuHUTs unen Pypoe, Hriorona,
DitHmreliHa, OTKPHIT HOBBIH 3aKOH IIpH-
ponsl B ofnactu TypGyieHTHOCTH. A eme
6e1m  OnecrAlgMe HoBAaTOPCKHe paboTh
B KubepHeTuKe, OHONOTMM, OKEAaHONOIHH,
TeoJOrHH, MeTeopOJIOrHH, KpHucTajiorpadyuu, UCTOPUH, ASBIKO3ZHAHMH, CTHXO-
Begenun. B rogel Bemukoit Oreuecrsennoit Boiinsl A. H. KoiMoropos npussan
aKTHBHOE yyacTHe B pelieHWH 0GOpPOHHBIX NpobJem.

Bewo csow xusHEb A. H. KoJIMOropos mocBATHJ HayKe M TPYAY Y4uTeld.
OH ocHOBaTe/hb M3BECTHEMIINMX HAYYHBIX INKOJ, HAYYHBIH DYKOBOJHUTENb MHO-
rux ranadaTanBbix yaensrx. C 1930 r. go nocnearero nua xusau A. H. Koamo-
ropos — npodeccop MoCKOBCKOr0O YHHMBEPCHTETa, CO3JaTesNb HOBBIX Kadenp
u naboparopuit, spruii sextop. C 30-x rr. oH IpUHHUMAET CAMOe AKTHBHOE y4a-
CTHe B TPOBEeHHH MATEMATHYECKHMX OJMMIMAJ A1 IIKOJIBHMKOB. B 1963 r.
cosnaeT (PM3MKO-MaTEMATHYECKYIO MMKoay-uHrepHar npu MLV, B koropyio
M TIOHBIHe OTOMpAalOTCA TAJaHTIMELIE pebaTa co Beeil crpaHsl. B aToll mKoe ol
MHOTHE FOABI YUTAeT 3aMedaTeJbHbIe JeKIHU JJA IIKOJBHHKOB, XOJHT ¢ HUMHA
B TIOXO0/BI, IPOBOJUT MY3bIKaJbHbIe U JUTepaTypHLle Beuepa. B 1970 r. Bmecre
¢ axagemuxom B. K. KuxounwiM cosmaer xypHaix «Ksant». A. H. Konmoro-
POB — aBTOpP MHOTHX CTATeH M KHHI 110 MaTeMaTHKe JJI YYeHUKOB U yduTesei
(yuebHHK anrebpnl ¥ HAYAJ AHANIM3Aa — OMHA M3 DTHX KHHT).

Bacayru Angpes Huxonaesuua yike NPH KU3HKA OBIIH OLEHEHBLI OYeHb BBI-
coro. CaM 0H CIIOKOMHO OTHOCHJICHA M K HeoOwruaiiHO# cnase, ¥ K opMaM IpH-
3HaHMA. A ux OBLIO MHOrO: akajgeMuk B 35 umer, naypear JlemwHckoil u rocy-
IApCTBEHHBIX IIPEeMMii, JaypeaT NPeCcTHKHEeHIINX MeXJYHAPOAHBIX NpeMui,
MOYeTHBIH YNeH AeCATKOBR MeKAYHADOAHBIX AKANeMUI W HaydyHBIX OOIIECTB.
B umcie MHOTHMX IIpaBUTeNbCTBeHHBIX Harpaj 3osnoras aseszna lepoa Conwmanm-
cruueckoro Tpyjaa m ceMb oppeHoB JIeHHHa.

A. H. Konmvoropos mnposBnaa raybouaimnuil MHTepec KO BCEMY CyLieMy.
On mo6uI My3bIKY M JUTEPATYPy, XOZWJI B MHOTOAHEBHEIE INeIlHe, JOLOUYHBIE,
JIBIKHBIE TOXOIBI, B KAYeCTBe HAYYHOTO PYKOBOJMTENS OKEeAHOJIOTHYeCKOH aKe-
NeJUINK COBepPIIMJ KPYrocBeTHoe nyremiecTBHe. Ha ckioHe JeT OH OJHAMXKABL
sametus1: «Kakymo Bce-TAaKM HMHTEPECHYIO JKU3HE f MPOKHIl»

Cpoe xusHennoe Kpego A. H. Hoamoropos TouHee Bcex c(opMynupo-
Ban cam: «f KM, Bcerga pyKOBOACTBYSACH TE€M TE3WCOM, YTO MCTHHA — Ojaro,
YTO HAII AOJT — €€ HAXOAWTh H OTCTAMBATH HE3aBHCUMO OT TOrO, NPHUATHA OHA
KOMY-TO WJIM HEIPUATHA?.

A. H. Koxmoropos
(25.1V.1903—20.X.1987)
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HPENHCJIOBHAE

Br nauHHaeTe M3YUYATL HOBHIY mpegMer. CiroBo «anrebpas
B €r0 HAZBAHHW B&M YiKe NIBECTHO.

IlpeEqUOAaNEEG HOBAR YACTH KYpPca NOCBAINSHA M3YICHUI) Ha-
qan agaaass. MareMaradecKknill agaaHs (AIA ODPOCTO AHAAHS) — BETBbH
nNaTeMaTEin, obopmmemaaca B XVIII cromeTHE B BRANOYAKINGA
B cefa ABe OCHOBHLIe uacTH: AuddepeRNUAALHOS H HHTETPAALHOS MC-
yHCIeHuA, AHAMUS CHITPAN FPOMAIRYIO POAE B PASBHTHH €CTECTROZHA-
HUA — DOABUACA MOUTHEIY, XOCTATOVYHO YHUBeDCANBHRIH MeTO] HCCAe-
foBaHMa GyHKIHE, BOJHHKAIONIAX OPH PENIcHHH Pa3Ho00pASHEIX MPH-
KIAZHHIX 3889, 3HAKOMCTBO ¢ HAYANLABIMH NOHATHAMH H METOJZAMH
apannsa (nponspoaHafd, AndwpepenumpoBasne, meppoolpasHas, HHTe-
I'D&JI, METOZ ODORCKA MAKCHMYMOB H MEHAMYMOB GyREKOAil) — ogBsa B3
B&XKHEHNX meneif Rypca.

Heckoapko 3aMedaHHH O TOM, KaAK IOABSOBATECH VIeOHMKOM.
OrnapneEme ¥ DpeAMEeTHHIN yKasaTelb, DOMEIIeHHEIe B KORNE KEHTH,
HOKOTYT BaM GLICTDO HAliTH HY)KHEIE pasgell, ONpefeleHne A Teope-
My, OreeTH ¥ YKASAHWA K YNDARKHCHAAM NPHEEACHH B COUTBEETCT-
BYIOIeM pasfpetsie. JIna 3HAKOMCTEA ¢ OCHOBHBRINHK HAeAMM pelNeHHS
NpPeLIAraeMEX 23739 HNPHMBOZHTCA MHOMECTBO NPUMEDPOR peIneHud,
puifieienBEIx sHaukaMu [l 1 . OrMerum Taroke, uTO 33jaUH, BRAI-
YeHHHIe B KAMKALE OVHKY, JeldTca HAa ABe YACTH. 3afa9H, BXOAAINHEe
E IEepBYI0 9ACTh, HeOOXOAUMO YMET: PellaTh I8 HONYIeHHS YA0BIeT-
EOPHTEABHOH ONEHKY, OHH 3a7al0T o0S3aTeNbHEN YDOBEHP NOAFOTOB-
KA. OCTaNbHEEE 30089H IYTH CJOJKHEE,

Yrofu nomMods BaM IOPH ODOATOTOBKe K KOHTpoabHoO# pabore,
B KOHOE KaAoil raapH IpHBEACHH BOHPOCH B 38449H HA MOETOPEHAE
OCHOBHOrO Matepmraya. OTBeThH Ha BONPOCH H HPHMEPH PEIOICHHHA Th-
EAX S4I69 MOMKHO HAHTH B TERCTE COOTBETCTBYWINHX HYHKTOB.

O NpoRCcXOoRICHNN H3YIACMBIX MOHATHH, TEPMHAHOBR H CHMBOJOB,
¢ AHAAX, COTABABIONX MATENATHUYSCKHN ARAANS, BN MOMOTE YV3HATH,
HPOUATAB pasfennl «CBefieHHES HCTOPHHES ,

JIOMONHATENBHEI MATEPHAA TEOPETHYCCROTO XAPAKTEPA cogep-
KHTCA B HEKOTOPHYX NYHKTAX yYeGHHKA, OH BHeJieH SHAYKAMH
H .

1lo oxOHUAHME IIKOAB BAM NPEeACTOMT CAABATH BHIOYCKHELIE K-
saMenRbl. KaK H3BeCcTHO, TeopeTHUYeCKHN MaTepHAN 38 KYpPC cpemHel
MKOJAK EPATRKO H3JI0KReH B kEMTre «MaTemaTursa. CnpaBounsie Mare-
pusans. [IpakTHYecKre YOPAKHEHHA ANA DORTOPEHHA KYpPCa DOMeIne-
HH B rIaee +43aJ84H HA DOBTOPeHMEr. 3AJaU¥ NOBRIIIEHBOR TPYAHO-
CTH COAEP!EHT IAKIIOTUTEILEAS IJIABA.

3 Hpeanweaonne



[a; b]
b

(a; 2}, {a: D)

Ob6osHavenns,
BCTPEYAIOIHECH
B yuebHOM mOCOGHM

—— MEOMOCTBO BOEX (=
vieen D

Memyrox (orpe-
SOK) ¢ KOEAMN
anb.a<b

— orepsrrsck npoMe-
EYTOR (Sarrepsasn)
€ KOMnaAME G u b,
a<d

~— TNOAYOTKPLITEIY
TPOMSRKYTEN
¢ XoHBAME o u b,
a<b

sin
, cog
— gauxayTal Opo- tg
ctg
e

E’ﬁ';

(a; o), [a; 0), — OecKouSUNLIE
(003 B), (=003 b]  PPUMSRYTRH

(~e0; o0)

-
g

(a-8:a+8)

{«}
{x}
| #|

— Gecxomeanslt max f
EPOMEMYTOR, [a; )
YHCNOBAN OPIMAN

- OBOSHANGHHE BOK- min /
Topa [@: 5]

— S-oxpocTHOCTE .
TOURE d

— IORAN THCTE If(
qaNeAs X [

— ApolEas Yacrs arcsin ¢
uouy.t:(m 4
HAN BENMIMHA) Ma
HCHA X arcetg o

x)dx —- mmrerpax dynxuum f

B npemexax or a xo b

~ BPKCHHYC YHCIA ¢

— APKKOCHHYC TACHA &
— BPRTAHTEHC UHCNE &
— BPEKOTAHIGHC YACAR &



TpuroHoMeTpHYeCcKHe
byBRKIEMH

§1.
TpuroroMerpruuecKkue PyHKOUAU
YHCIOBOTO apryMeHTa

1. CuHYC, KOCHMHYC, TAHFOHC M KOTaHreHc
{nosTopenne)

1, PaguanEaf Mepa. BH yxe 3HAKOMM ¢ paguamHol
mepol yruos. ¥ron B 1 paduan — 1o Taroit nenTpansesdt yroa, aam-
HA AYTH KOTOPOre PABHA PajgHycy oxkpyruocrE (pme. 1). Paguannasn
H TPAgYCHAS MepEHl CBAGARLl aBUCAMOCcTEI0 180° = n pagnan; yron B n°
paBeR T PajiHax.

IIlpy paznaHHOM H3MePeHHM YIVIOB yNpomaerca pax dopmyi.

Tag, ANA OKDPYHKHOCTH DAZUYCA r AiKHA ! ee Zyrd B o PagmaH HAXO-
aaTea no Gopayae

' l=ar; (1)

nromans S cexTopa Kpyra Paguyca r, AYTA KOTOPOTO COAEDIKHT (. Pa-
[UAH, TAKOBA:
2

o, @)

@opnya (1) m (2) ODpome AHAZOTHYHWX GHODPMYH !=-’15%

2
n S =—’f—;67“ JAA SHMHCAGHHSA AAMHH LYTH OKDYXKHOCTH H NAONIAZLHE

CeKTOpA, AYTH KOTOPHIX (BeJHYMHON n°) sajalK B rpazycHoll Mepe.
Hamuywe y paazmanHoll MepH DAZs DpeEMyINecTB (cM. Taxxe 1. 17)
OpPHBENO K TOMY, YTO B TPHTOHOMETDHH IDEeSNOYHTANT NOJAb3OBATHCH
pamnaHHO#, a He rpapgycHo#t Mepoil.

Hs xypca asreGpH BM SHEETE, KAK ONpe-
Jengercd NOBOPOT HA Yrom B O DPAIWaH, The
o — gelicTRRTENBHOS UHCHO. OSHAROMEL BaM

H OOpefeleHNA CHHYCA, KOCHEYCAa, TAETeHCA ‘] R

g =

¥ KoOTaHTeHAca o (0 — Yrox BAW 4uciao).
B Ipuwmep 1. Halizen snaueEma cEEyca,

.
T - P
ROCHHYCa, TAHTeHCA H KOTAHIeHCA YIJA 3 1

5 TpuronomeTprueckue PYHKUAN
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B gpaMoyroasHOM TpeyroanHuKe ¢ yraoM B 30° mpormBomesta-
ImMii eMy KaTeT paBeH OAOBMHe IMMNOTeHY3H ¢ (prc. 2). Ilycte ¢ =1,

TOTAA:
a=§=;, b=+c? -a? =§.
Iowromy
R_a_1 .m_b_+8 m_b_ xR a_1
%3 2 scz’tgsa‘(g"’t%bﬁ'

Boofmie sHa4YeHMH OCHOBHHX TDHIMOHOMETPMYECKMX (PYHRImH

OCTPOro yras o MoryT OuTek HaBeHs Tak, KA »TO0 Jelanoch B Rypce
reomerprH (puc. 3)

b a a b
- i — _— o= .
cosa-—c. sna—»—c, tga——b, ctg =2

MMpubauaceHHNe 3HAMEHHA CHAYCA, KOCHHYCA, TAHIMeHCA H KO-
TAHMeHCA NPONIBOJALHOIG YA HAXOZATCA ¢ HOMOINBE) KAABKYJIATOPS
Ban Tabnun. (3xeck H Aagee HEMEOTCA B BHAY +«YeTHpexXsHaYHHe Ma-
TemaTHyeckne Tafnunii» B. M. Bpaamzca.)

3aaaua Baxod(ieHMA 3HAYEHME CHHycA, KOCHHYCA, TAHreHCa
H KOTAHRTEHCA OPON3BOJMBHOIY VIJA NyTeM OpUMEeHEeHMA H3BECTHBIX
BaM (OpMYA CEOAMTCA K HAXOMKIEeHHI sHaueHmi sin a, cos a, tg a,

ctg o, roe 0<a<-125. Tax, HagpaMep, MosteT GHTL 3anoaHeHa Tafiam-
na {cM. ¢. B

2. Ocuormmie dopuynasr TparoHoMeTpun. Ha onpegenenmit
CHHYCA, KOCHHYCA, TAHI'€HCA H KOTAHT€HCA CDa3y CASAYHT OCHOSHbLE
MPUzZoOLOMEMPULECKUC Mmoxdecmea:

sin? o + cos2a=1;

wa=2; wga-gt
tgaciga=1;
2 1 . 2 _ 1
tg a+1-m2&, cig a+1—sin’d'

& Tpuronomerpuuccsue dynkuny



0 = z x b 2 | 8r | 5z
o 6 4 3 2 3 4 6 "
1 J2 | V3 J8 | 42 1
aln o 0 2 5 = 1 5 - 3 0
J3 | J2 1 1 JZ1 /3
csa [ 1 | 5 | 5| 2 | O g |72 |72 | !
1 -1
tga |0 | |1 | VB| — [~VB| 1 |"F| o
1 1
oiga [— | VB | 1 | F| o |71 |8 —
In 5= An 3n 5n Tz | lr 9
o 6 4 3 2 3 4 ) "
: _1| 42 V8 L 0 I T S W
sin @ 2 2 2 | 1 2 2 2
B3 0 N O (O N R N [
cos o 2 2 2 2 2 2
1 __1
tga | 73 1 3| — | Y8 S| 0
1 1
ctg o J3 1 73 0 ':ﬁ; -1 -3 —

OcroBoli 1A BRIBOLA OCTANBHEIX (opMynR ARIAOTCA PopMyabe
CRONCCHUA:

¢os8 (o - B) = co8 a cos P + sin o sin B;
cos (o + ) = cos o cos P — sin o sin B;
sin (o — B) = s8in a cos B — eos o sin fi;
gin (o + p) = sin o cos P + cos a sin P;

tgo+tgh

1. tgo-tgp
1-tgatgp’

tg (a+p)= T+ tgateh

tg (a-P)=

7 Tpurenomerpuueckne dgynrimm
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dnaxu cungca BRaKu KocuNyca S:GW mmmu:a

Puc, 4
Hs QpopMyn cromenus, IOAArag ﬂ=%, rae n € Z, noayuaeM
Popryrst npusedenus ana mpeolpasoBaHuA BHpaXeHnd Buaa

sin(-—“zﬁ:l:a), eoa(%d:a), tg(%:ka), ctg(“—;—:l:a), nelZ.

Jina aanmoMMRaEEA 21X GopMyn YEOSHO DORBIOBATECA TAKHM
MHEMOHUNECKUN NPAEUROM:

a) nepen mpHBeZeHHON JyHKNUel CTABMTCA TOT 3HAK,
Koropuli umeeT HcxoaHAas ¢GyEKEES (puHC. 4), ecaH
O<a< -;—;

6) byExnuA MeHAeTCH Ha +KOOYHKIHIO», 6COH It HeueT-
HO; QYHKINUA He MeHfeTcH, ecnu n wqerHo. (Kodymk-
IHAMHE CHEYyCA, KOCHHYCA, TAHIeHCA H KOTAHPeHCA HA-

SHBANTCH COOTBETCTDEHHO KOCHHYC, CHHYC, KOTAHTCHC
H TAHIEHC.)

Hanpuwmep:
sin(lz‘--a.)=eosu; cos (%—a) = gin o

il'(%ﬂl]————ctga; co8 (%——m]=-sina A T. .,

BaM HSBeCTHR TAKKE (OPMYAb. CYMMLL U PAIHOCMU CUHYCOS
{xocunycos):
a+p a-p,

g “®—g
sinu—sinB=2sinu;B eosm;

sin o + sinf = 2 sin

oosa+eos8=2eos'%"3 eosa;B;
ma-msﬁ=-zsin5%ﬁ sin“;".

8 Tpuronomerpuueckue dgynrunn



Hz dopMyn ciroxeHHs, mojdarad o=4§, BEIBOEATCA QoOpMYAbLL
daolinozo apzymenma:

8in 20 = 2 sin o cos «;
cos 2a = coe? o - gin? a3
cos2a=1-2sin?a; eco82a=2cos?a-1;

HopcTasnas B dopmyanr cos 26=1-2gin%2 u cos 2t =
= 2 cos? ¢ — 1 anavenme ¢ = %, noaydaeM (opayast noz0SUKHOZ0 apey-

Merma:
,g_l—mu.
sin? 2= ——; 3
2 _l+coaa
cos” o =—p—- (4)

[ Ipamep 2. Haiigzem zmauesme sinﬁ ez momomu TaGmam
mo dopmyae (3):

x V3
antn- 6 _ "2 _2-V3
12 2 2 4
Tak Kax 0 < <X, sin-% >0, moayuaem sin Z = 2“@. Orper
12 2 12 12 2
MOKHO YIPOCTHTD:
v2-V8 _J4-2V8 _J(VB-1¥ J3-1 _Y6-v2
2 242 242 2V2 4
Paspeaus nounemno pasenctso (3) ma (4), momyzaem:
ga_l-csa
% " Tresa’ ®)

YMBOMAS YACANTEAL B ZHAMEHATENE HPABOIH YACTR DPABCHCTBA

gin &
tg@=—2 pga2cos 2, Haxoamm:
2 gl 2
2
o P
tg.%:m3=2ﬂn-gm2= gina T e,
2 el 2 coa? & l+cosa’
2 2
o _ sno
tgﬁ_l-l»eosa.' (6)

9 TpHrONOMETPHYCCKHE PYHRILHU



ARAJICPEYHO, YNHOXAS THCAHRTEN: H 3HANGHATEAb IPABON TACTH

sin&
paBeHCTEA tg % =—2 ga 2sin & 5 UpUXOnmM K dopuyae
eos_
2
a_1l-cosa
tgz "o (7)
B HOpaunep 3. Haiizem snavenne tg %E 6es momomu Ttabmmm;
—cos 8% f
353_10084 _ V241 ('J_"'l) J2 2
tgé 2> = =(v2+1)%.
8 l+coss—:- J_ T 21 2-1
3aMeTHM, WUTO 3 <% <x, [Doaromy tgis’l <0, |, cAeAOBATONBLHO,
._=_(J_+1)
NMpamep 4. Halizem sin%, 008(-21 " tg%, eCIM HM3PeCTHO,
gro cos a = 0,8 nO(o‘.(%.
Yroa % HaXOAMTCA B IEPBOH JYeTBEPTH, M, BHAMMT, sin% >0,
oagl >0, 1;g-':’§L > 0. Ioaromy

sin 2 = 1-08 08 = 0.1 ~0,3162;

cos & Jnos J0.9 =0,0487;

1
tg & g = =3 = (,3333.

1+0,8

YnpaxHenuws

B xaxaoM DYHKTe VODAKASHAA DA3NENCHE HA IBEe JAcTH. 3a-
Jauy, OPHBOAFMEIe B NepBOfi 9ACTH, XapaxkTepusywor obasaTenbHRIH
YPOBeHb IOATOTOBKH IO AAHHON TeMe: NonobHBEC YUDAXKHCHHA HE0GX0-
AMMO YMeTh DeniaTh AJAA HOAYYCHHA YAOBJETBODHTEABHON OIEHKH.
B GonplnmucTEE ¢aydaeh ¢0 cOocolaMB DelieHHA 3THX 3afla¥ MOMKHO
03HAKOMHATHCH, DACCMOTDEE NpHENEDH, pasofpaHHle B TEKCTE COOTHET-
CTBYIOIOET0 OYHKTA.

1.~ BupasaTe B PAAHRAEAOH Mepe BEAHYEHEI YIJI0B;
I a) 45°, 36°, 180°; 6) 120°, 310°, 360°;
B) 60°, 72°, 270° r) 150°, 216°, 90°,

10 Tpuronomerpuueckne GpynnmMn



3»-“"“

‘.

8.
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BuipassTe B rpaagycHEOl Mepe BeSHUMHE YIMIOB!

= =n Bb=x, 2z 8mx _ =,
a) 3’ 2' 36’ 6) 5’ 4 1 99
x 8n o §z 8z _Tx
n) 6’ 5 * u’ r) 49 2 ¥ 12.
HaiiznTe uneropoe 3HAYERANE BHIDAMKEHMS!
. a) sin0+eos§+sin’%; 6) 35in%+2m1t+ctg’§;
in %~ 2R, T _gin?® 2
B) 631116 2co80+1tg 3 r)3tg4 gin 3+eos "

CyHmecTBYOT AA 4MCAA O, B B 7, KA KOTODPHIX!
a) sin ¢ = ~0,5, cos P =+/3, tgy=-2,5;

o
6) sin o= X2, cos Pp=-2,2, tgy=0,31;

2
J10
4 ’
r) sin a=—;-, cos B = /2,5, tg y=-T,5?

Moryr mm cEEYC ¥ KOCHHYC OZHOTO B TOTO Keé YHcAa GHTH paB-
HBRMA COOTBETCTBEHHO:

B) sina=1,3, coaf= tg y=6,2;

-1 g2, s
8) - op B 52 6) 0,4 u 0,7;
¥ . 45, 2 1
U T A A S

MoryT JH TAHTeHC H KOTAHTeHC OZHOIO H TOro e uHciaa OLITh
PABHBIMH COOTBETCTBEHHO:

a) —g " —%; 6) (V3-2) m (V3 +2)
8) 24 n -1_"’2; r) %3 n 2-‘55.?

HaijiguTe SHAYEHHA JPDYTHX TPeX OCHORHMX TPHIOBOMETpHYE-
cxux GyHROMHE, ecnn:

a) sin « =-0,8, n<a<32’£;

6) eosa=-‘?, -’2"<a<1r.;

B) sina=%;2, 0<a<-’2‘; r) oosc:r.:%, -3-2’5 <o <2m,
YapocTaTe BHpAKEHHE:!

a) cos? o — cos? o + sint ay 6 gg—f_o:iin[;;

B) {sin? a + tg2 a sin? a) ctg «; r) -s-inﬁ:—l+t.g’t.

11 TpuropomerpHueckur QyHKEIINA



9.— Briuncaare!

10.

11.

12.

13.

14.

P

x i 4ix n 2z 5n
x 2t gin2® £ LR _po il
B o5 P15 Mg Mgy %3 %1s
©080,3x in0,2x + 6in0,8x c060,2%° 14 tg 2% ¢g 52’
8 12
A | 4 BR os T _sin X con 2%
g —F10" %30 St T ot Mt Rl T
—tg K te 3% B g TR _ o BT oo TT°
1-t€ 75 % 30 e TR TRk TR T
Briuncnmre sin 2a, cos 2B, sin (¢ —P) u cos (o + ), ecum:
<4 =_5 = i3 .
a) sina 5 cosf 13° 2<a<n. 2<ﬁ<:1:,
6) cos a = 0,6, sinp=-5, 3 <q <2n, n<p<ir.

¥opocTHTe BRIpaMteHHe:

a) 2sina cosP - sin(a-p), 6) 1-cosq + con2o
cod (o -P)-2 gina 2inp’ sin2a - sina
ﬁma—zm(%-ra)

B) 3 r) ctg® o (1 - cos 2a) + cos? at.

2m(-§+a)-J§sina

IIpeobpaayiite naHEOe BHIpAXKEHHE TAKUM o0pasoM, UTOOGM
APrYMEHT COOTBeTCTBYoHie#f TpHroHoMerpuueckolf GyExmun

OPEHAMACHAT DPOMEKYTRY 0;% :
a) sin:%"», oos(-%"), tg 0,6%, ctg (-1,2n);
6) tgSx, sin(—%!), cos 1,81, ctg 0,97

Haftaure 9icroBoe 3HAYCHHAE BEIPRKOHMS!
T 2n in .
a}Bsinseosa tg's ctg4,

6) 10 ctg 2% sin 5% o8 T,

4’
Beg -
B} sin”(x~¢) -cos(2n-t).
1+ sin §—E+tJ
2
Bepuo 17 paBeHETBO:
in 75 _gin & - V2, Un _ B gy 7n.
a}smm smi-é-z, 6)00324 coss— sinm,
1z .. T2 . 2%,
ls)sinl8 +sm18--cosg,
5r T 3n
r)eosa-i-eoss ﬁms?

12 Tpuronomerpadeckne pyurunn



150_

{

16.

17.

18—

190_

21—

T AT P

Wi

Haliamre sin &, cosi‘-, tgi'-"-, eCIN:

2
212 51 ing=3 = .
a) cos o= i3’ 1l:<0‘.<2 6) sina 5,2<0‘.<ﬂ:,
24 3= _8 3%
B) ooau.-% Ea <a<2n; r) ging = ",u<a< 5

C noMompo KaNBKYNATODA MR TabuMn Haligmre JnaveHRs
sin o, cos o, tg a, ctg o, ecoam:

a) a=0,19% 6) a=1,87; n «=0,9; 1 a=1,2.

C noMomp0 KANBRYAATOpA BAAR TAGNAD Haligmre:

a) pajuaHHLIe MepH yraor 17°; 43°24'; 83°86"; T72°12';

6) rpaaycEHe Mepw yrmos 0,384; 0,48; 1,11; 1,48,

BruncAuTe ANKHY AYTH, €CAH HZBECTHH €€ DANMANHAA MEDS. O
u paauyc R cogepmameil ee oXpYRHOCTH!

a) a=2, R=1cn; G)azﬁﬁ,R=6m;
Bla=01n BE=1wm; r)a.= » R=10 u,
BriuncauTe IIOMAZE CEKTODA, SCAM HSBECTHH pagnyc R Kpy-
T4 M DAAMAHHAA MEDA ¢ OEeHTPAJRHOIO YIS CEKTOpAa:

a) =01, R=1m; 6) u=%‘, R=3wn.

a) Haifizpre pagMaHHY0 Mepy OEHTPANLHOTO YIIA CeKTOopa,
eCH JAAMEA COOTBeTCTBYIOmeli AYIEM paBEa AHAMeTDY KDYra.

6) Innma Ayre CeKTOpA BTPOe MOHLIIE €r0 NepEMeTpa.
Haiiaute paaHaHHYI0 MEDY €ro DEeHTPAARHOTO YIIa.

Halignre spavenns supaxkennil (21—22).

8) 3sin(2a-i-)+2oos(3a-—1t), ecan a—i

6) sinz(m—-:-]+3tg[%£—§-2-’5), et o =

B) 4m[3a--§)+ctg(a+é). ecan a=-;—:
) cos (a+§)tg’(2a+§), ecan a=—%.
a) :::f:;, ecau cosa—-i—g 32“<a.<21|:;
Mt s

B) E—“fct—:-:ﬁg, ecan cosa=—%, n<a<%’-‘-

r) sind o - cos? B, ecmn cos? a - sin® B = 0,5,

13 Tpurouomerpudeckne pyusumn



23.— Hoxaxare, uro mpr 0 <o <§ CHPABEAIMBO PABEHCTBO;

24.—

25-"'”

26.

) sina 1+ tgfa =— Lo
a) sina tgca cosam

6) 1+oco8ct _Jl—cosu =2 otg o3

1-cos o l+cosa
l—smsa_ cosa .
S Pl e
r) Jsinfa+tgasinf @ =m———L

Jeos? o+ ctglacosa

Joraxure Tomagecrna (24—26).

tga—t‘ﬁ =2

a) sin(f+a)=cog(%_a); 6y getteb

tg(a+p)

a) (sin? ¢ + 2 sin t cos ¢ — cos? £)2 = 1 — sin 4¢;

tg(a—p)

2%,

0083';

cosa-2sinda—cosba
% dinbo-Zeomda-sng - F O
_ 2 2
cos?t—gin?¢
gina~2sin2¢+sinda
Y o+ ZoosZaroonda B 2%
1-tg2t 2t
a)ooat=——z—f; 6) smg}:___z6
1+ é 1+tg3-2
Breruncanre {Ges noMomu TaliHuD B KAABKYAATODA):
in - - x. ' Tz _ .
a)amlzooslz, 6) (sin 18 sinls).
2 1z _ E
B) (sinz X _cog? E] : r} eislz_ioa_lz_
8 8 ain 32

2. TpuroHomeTpuyeckme PpyHKuun
n ux rpapvkun

1. Odysxknun cauyc H Kocmdye, OKpyEHOCTL paguyca 1
C HEHTPOM B EAYAde KOODAHHAT HASLIBAIOT eduiuinoli OKDPYIMHROCTILIO.

Oyere Touka P, eZMHWIHOH OKPYMHOCTH NOJAY4EHA OPH DOBOPOTE

roukn P, (1; 0) Ba yrox B « pagnan. Herpyaso mouArs, 9To ODARHATA

TOWKH P, — 370 CHHyC yrna o, a alcumeca aToif TOUKH — KOCHHYC
yraa o (puc. 5).

14 TpHrONoMeTPpHIeckue PYHEIHA



Puc, b

B DNpuwnep Halitem 3mauenua cuAyca, KOCHEYCA, TAHTEHCA
H KOTaHIeHCA Yrjia i—“ pajguaH.

KoopauBaTsl TOUKH P, (puc. 6) ReTpyZHO HAKTH, BOCIOAB30-
n

BARMHECE CBOMCTBOM pAEBHOOGEZDEHHOrO NPAMOYTOABHOTO TPeyIoib-

. - '\/-2— _ﬁ 3n _v2 3n _ \”E
HHAKaA: X = "2'", y——2". HOSTO“Y SinT—?. T— —2-,

8n __ 3n _ _
th 1, ctg4 1

Janee MB CUATAEM, UTO BCe YTAR H3MepPeHHl B DagHaHEHOH Me-
pe, ¥ noaToMy obosHaYeHHMe pad, KaK npapunio, onyckaerca, Jloro-
BOPMBIOMCHL CUMTATE CARHNOY HaMepenms yriace (1 pagmaw) ¢ueca-
POBaHHOI, oOpegeNAeM, HANPHMMED, CHHYC YHCIE X EAK CHHYC YIaa
B X pajdmaM; KOCUHYC RUCRG X KAK KOCHHYC yIrja B X PagMaR H T.A.

Onpepenerne. Uncrosste GymxumH, 3afanHbie
bopMynamu y = sin ¥ # y = cos8 X, HOILIBAKOT COOTHOT-
CTBEHHO CUHYCOM H Kxocukycom (u obosmauaror sin
| cos).

ObxacTs onpefeneHnd sTHX GYHKIHN — MHOReCTBO Beex Aeficr-
BHTEJLEHX 1THceJ. O0nacTeio sHaveHEN (yERKDHY cHHYC H KoCHHYC
ARAgeTcH oTpesok [—1; 1], DOCKOABRKY H OPAMHEATE, B afcmmccH TOYEK
SANHUTHON OKPYIKHOCTH OIPMHEMAIOT hoe 3HaueHns or —1 xo 1. Byaen
obozHavaTek 00nacts onpenenenna byaxnmm [ gepesa D (f), a obaacTs
sHavennii gepes E (). Torza

D (sin) = D (cos8) = R; E (gin) = E (co=) = [-1; 1].
HanomMEuM clrezyiolide H3BecTHHe BaMm cBolicTBa pyErRmmil cm-
HY¢ M KOCHHYC:
IOna mwforo ¥ cOpaBefiuBLl PABCHCTBA:
1) sin (-x)=-gin x, cos (—x)=cos x;
2) sin(x+2rn)=s8inx, cos(x+2mn)=cos x
(n — DpOR3BOARHOE HeXoe THCIIO).

15 TpuronoMeTpHYECKHe (DYEKUNKM



¥A

("1
0 a T

-1
Puc. 7

2. Cumyconna. ITocTponM rpadux PyHRINE CHHYC HE OTDESKe
[0; 2r]. 1na 3roro ormMernM Ha ocH oppumaT ToukH (0 -1) uw (03 1),
a aa ock abenmec Touky ¢ aGeumccoit 2n (o6parmTe BERMAHHE: AAVEA
orpeska [(; 2x] ppubmuxenno pasna 6,28). Pasgenam otpesox [0; 2n]
H eIUMHAMHY® OKPYREHOCTs HA 16 pasmmx wacteil (puc. 7). Ina mo-
CTPOSHAA TOYKHE rpadmia ¢ abcoucecoli o BOCHOAB3YEMCA ONPOACNCHH-
eM CHHYCA: OTMEeTHM TOUYKRY P, Ha eAmHIIRON OKDYRHOCTH H KDOBOREM
uepes P, npsamMyo, napannenssyio ocu abemuee (pHe. 7). Touka nepe-
coyennn arolt mpaMoit W npasMoll x¥ = o RCKOMAA, TAK KAK e OPAMHATA
COBNARAET ¢ opZHEATON ToYRE P,, a II0 OUpejeNeHHIO 8il O paBeR Op-
Ausare P,
Ha pucynxe 7 norasamo nocrpoenue 16 rouer rpadrxa. Coean-
HAA BnX nnasECE Kpuvol, noayuaeM 2CKAS rpad KA CHEYCA HA OTPesKe
[0; 2n). Maa nocrpoeHna rpadHKa CHHYCA BHE 9TOTO OTDE3KA SAMETHM,
uro &in (x + 2nn) = sin x (n — npouaBoasHOe nenoe aucao). Iosromy
BO BCOX TOUKEX EHEA X, + 2nn, rie 0 < x, < 2r, 3HAYCHUSA CHEYCA COB-
DAJAIOT, ¥, CASROBATENLHQ, rpadNK cEEYCH HA Beol mpamoil moayuaer-
€Sl M3 NOCTPOSHHOrO rpadUEa ¢ (OMOMIEI0 HAPANMCNRHLIX NePRHOCOB
€ro proa: ocm Ox (enpaso @ BAeso) BA 21, 4n, 6x u 7. x. (pre. 8). I'pa-
$ur caayca masmBserca cumycoudolt, Orpesor [-1; 1] ocn opzumar,
C HOMOMIGI KOTOPOTO MHE HAXOAMJIH SHAUEHHA CHHYCA, HHOITA HAJHI-
BANOT RuRUeEl curycos,
nocrpoenns rpadEKa KOCHHYCA HANOMHHM, YTO €08 X =

=gin x+§). CaegopaTearno, 3HAYCHES KOCHHYCA B IPOH3BOJNGLEON

S

1/2x

ba | &

[ -1b ]

TOYKEe X, PABHC JHAYGHWIO CHEYCA B TOUKe X, + —;—. Pro osmauaer, YT

TpaduE XKOCHHEYCA NOAYYAeTCA i3 rpabnKa CHEYCA ¢ HOMOLUHIO TADAJ-

Pac. 8

16 TpuroHomerpuvecikue QpyHrimHH



Pmc.

JASABHOTO HOepeHOCA Ha PACCTOAHRAS % B OTDHLOATENBHOM HaOparile-

mnp ocr Ox. Ilosromy rpadmx dvEROEE y = cos x (pmc. 9) Taxme
ABNACTCH CHRyconzoli.

3. OYNEIAE TAHreHC H ROTAHICHC M RX rpadmgu.

Onpepenedue. Yucnosue PyHRIHMN, 3aTAHELIS
dopMynams y = ig x B = cig x, HAZLIEAIOT COOTBOTCT~
BEHHO Maenzencom H Komakzencom (1 oosnauanTt ig

n otg).

OfaacTeio onpefencHus HPYHKIUY TAHRTEHC ABIAECTCA MHOMKECTBO
BCeX uHcen ¥, GAA KOTOPHMX cos x #+ 0, T. e. BCe UHCAA X, He PABHEIE
g + nn (1 «upoGeraeTs BCE MHOMKECTBO Neinx grcen Z). ObaacTes onpe-

DeJIOHHMA KOTAHICHCA COCTOMT M3 BCEX dMCea X, AAA KOTOPHX sin x = 0,
T.'¢. M3 BCEX UHCeN, He PABEHX nn, rhe n € Z,

IIposesen KacaTeabHy0 | K eAHEAYHON ORPYXHOCTH B TOuKe P,
(pue. 10). Ilycrh o0 — DPORIBOALHOE YHACIO, ANA KOTOporo cos o= 0.
Torma Toura P, (cos a; sin o) He NeHT HA OCH ODAMHAT, H, CHEAO-
BaTeNLHO, NpaMaa OP, mepecexaer ! B Hekoropoit Touke T, ¢ abenue-
cofi 1. Halinen opaiuHary sToll TOUXKH,.

dag sToro saMeruM, uto npaxaa OP, NPOXOAUT dwepes ToY-
Ry 0(0;0) m P, (cos a; sin a). IloeToMy oHa HMeeT ypABHeHHE
y=2xtg o. AGcnmeca Tourn T, nemame#t ma sroli mpamo#, pas-
ma 1. Us ypasrenna npamolt OP, raxonuM, 910 opAuMHAaTa Touku: T

Vi

Pue. 10 Pue. 11

17 TpHroHOMETPHUCCKHE PYHRISHN



=Y

sl

bolA

Pre. 12

‘papaa tg o. Hrax, opanAaTa TOYRH nepecedenna npaMux OF, u ! pap-

Ha TaErefcy o. IlosToMy mpamMyio [ B HASKIBAIOT AUHUel MAHZEHCOB.
HeTpyaHo Tak:ke A0KasaTh, ITo alicnucca Togkn C, nepecedeHna

npamoit OF, c KacaTenbEOH m K eAHMANYHON OKPYKHOCTH, NPOBEAEH-

HOlt uepea Toury P, (pue. 11), parHa cig o npu sin o = 0. ITosToMy
2
OpANMYI0 M HASHBAIOT Auliell Komanzerncos.

O6nacTs sHaveHnii Tanrepca (KOTAHTeHCA) — BCA THCIOBAA OpA-
nad. Jloraskem sro anx ¢ynknau tg. IIvers y, — mpoAsBoabHOE Aeli-
CTBHTenbHOe umcao. PaccMorpam Touxy T (1; y,). Kak Tomeko uTO
6ro moxasamo, ragrenc yraa TOx pamer y,. CuegopaTeabHO, QYEK-
nus tg npuEEMaer oboe ASHCTBUTeNPHOS JHAUCHHE ¥, UTO H Tpebo-
BAJIOCE AOKA3ATD.

HanoMuuM crenyiollue M3BECTHHE BAM cBolicTBa ymEKnmE# tg
n ctg:

1) tg (-x) =—tg x; ctg (-x) = —ctg x;

2ytg(x+nn)=1igx; ctg(x+nr)=ctgx, n e Z.

IocTpoenue rpaddKa TaHTEHCA HA HHTepBaJe (—g; 12‘—) (puc. 12)

AHAJIOTHYHO NOCTPOEHNIO, ONMCAHHOMY B CJOydae cHHYca. (SHaueHme
¢yHEnuH tg B TOUKe HAXOZHTCH ¢ IOMOINBIO JIHHAH TAHTEHCOB.)

18 TpurouoMeTpruecKkHe GyYHKIIHR



VA
y=tgx
& 2% 3n| /ot % 0 = % 3n 2% B ¥
2 ) 2 2 2 2
Puc. 13

Beaegersre ToxaecTBa tg (x + mn) = tg x (n € Z) rpaduk TAMreHca Ha
Bceil o0nAcTH onpeferesns (puc. 13) noayuaercs me rpadEKa HA NH-

TepeaJe --g; % NApaZfeALHEIME ePeHOCAaMHA BIOAs ocH Ox (BNpaBo

A BI€RO) Ha w, 2n ¥ T. 3. 'paduk dyEknuu {g HASHBAIOT MAaHIEH-
coudot,

Tpadpur xoraHreHca npuBeZeH HA DHCYHEe 14.
) CuHyc, KOCHHYC, TAHTeHC M KOTAHTEHC YACTO HABHBAIOT OCHOBHbE-
My mpuzonosmempuvecxumu gynryuinu. YIHoras paccMaTpUBAIOT IEe

ABe OCHOBHEIE TPHTOHOMeTDHYeCKHe QYHEIUN — ceKaHC H KoceKanc
(0GoBHATAIOTCA COOTBETCTEEHHO SeC H COSec).

JAna Toro uroOH NOHATE, IMOYEMY OCHOBHHX TPUTOHOMETPHYE-
ckux dyakouit uMenno 6, 3aMeTrHM, YTO TpHroHOMeTpmdeckne GHVHK-
UM OCTPOFO YIIa ¢ MOXHO OOPeAeNHTh KAK OTHOINCHHH CTODOH ipA-

MOYTOJBHOTO TPEYTOJABHHES ¢ OCTPMM yTaoM o {pmc. 3). Takax oTHO-
mennii 6:

sinu:i—'; cosu:i; tga=';; ctga=§;
seca =%, coseca=°.
b a
g2 y=ctgx
i
™ - »
-2  8xN\-%| _=n . ] 8\ 2x 6™ 3z x
2 2 2 2
Puc. 14

19 TPHIVHOMETPRYSCKHE DYHRTIHG



28, —

YnpaxHeHus
OrMerbTe HA ¢AEMYHON OXPYIXHOCTH TOURY P , ecam:

a)a=§.a=§,a=?: 6) a=2, a=ma=-3
--.-’.l. =3_1'l =—£’ =—£ = =5_E
n)a-a,a 2,11 e ra 6,0. 2n o 7"

HailxaTe xoopAuBRaTH TOUKE P, exuHHIROE OKPYHCHOCTH, €CHH
¢. PABHO:
a) %9 E y —;

4 3’27
B) "gv gv 3“; I‘) 34_::’ _§9 5?“-

B karofi ueTBepTH KOODAMHATHOM IJIOCKOCTH PacHONONMeHA
rouka P, eclE ¢ paBHO:

a) 3%, 88 27 6) 5%, 1.8x, -3,2;

3) %, -2_;., 1,9; ) %’-‘., -2,3m, 3,77

HaltauTe 3Hay umeaa:

a) sin-a,-:-1E coa%t tg2,3m; 6) sin 1 cos 3 tg 5;

B) sinl,3n cos 19’5 tg2,9; r) sin 8 cos 0,7 tg 6,4.
HaligaTe 3sHaAYeHAd CHHYCA M KOCHHYCA O, €CJH O PARHO:
a) 4w, -=5; 6) %‘—, ~5,5n;

B) m, -2n; r) §2£, —%.

ITocrpoiite rpadux GyERITERK:

a) y=cos[%+x); 6) y=-—sin(x + 7);

B) y=cos(§-—x]; ry y=tg(x +m).

Ha eauHBEYHON OKDYXEOCTH OTMeThTe TOUKY P, (X ), Koop-
OHAATHL KOTOPOfl yAORIETROPAOT YCACBHIO:

a) y=0,5, x >0; 6)x=—%,y>0;
B) x=§, y>0; r) yz—%g, x<0,

Ha mannuMerpopoft Gymare nocTpoiiTe eZHHHUHYK) OKPYME-
HOCTL, A 3ATEM HNEeHTPARBHEIR yroa o, Takol, 4To:

a) sin a = -0,5; 6) cos a = 0,8;

B) cos a = -0,4; r) tga=2.

a0 TpuronomerpHueckie HyHgnan



Haitanre ofaacTh onpefenenuns nu obaacts sHavennudt gawmoi
dyernuu. IlocrpoiiTe ee rpadur (36—37).

86.—~ a) y=2 +sin x; 6) y=1+1gx;
B) y=cog x - 1; ry y=38 +sgin x,

37.— a) y=2sin x; o) y=—%ooax;
B) y=0,5tg x; r) y=-1,5 sin x.

v HaligaTe KOOPAHHATH TOUEK NEPECETICHAR ¢ OCAMH KOOPAMHAT

rpaduka dyaroan (38—39).

38.-§ a) y = sin x; 6) y=1+ cos x;
B) i = cos x; ry y=sinx - 1.

39.8 a) y=2%- 3x; 6) y =sin x - 1,5;
B) y =2, + cos x; r) y=%+l.

§ 2.

OcHoBHEIE CBOMCTBa QYHKIIHIT

3. QyHKUMU U KX rpachukn

1. YUncaosaa ¢yaxuus. C noEaTHeM QYyEKIHEA BEE IO3HA-
KoMuauch B RKypce anreSpuni. IIpr maydeRum Hauad aHAAM3A YAOOHO
NPHEATE CAEAYIOIIee OHpelelenne:

Onpenenerne Jucroeold pynxyuei c obaacrsio |
onpeneneinn D) HASHBACTCH COOTBOTCTRHE, NPH KOTO- |
PON EAXCAOMY YHEAY X M3 MEOXecTEA D conmocrazaner-

€H [0 HOKOTOPOMY DDABHIY UMCIO I, 3ABHCAINGS OT ¥. |

DOyurnpn oSnHO 0603HAYAIOT AATHHCKEMHE (& MHOTAA rpevecKu-
uu) 6yxsamu. PaceMoTpun npousponsayw dyaxnmio f. HesasucumMyro
DEepeMEeHHYI0 X HASWIBEIOT TAKME apzymenmor Quruiyuu, Yucro y,
COOTBETCTEYIOMIge YHCAY X, HABHIBAIOT FNaucHueM Qyuxuyuu f B TOU-
ke x u obosmauart f (x). O6nacts ounpepenenns dyrxomMm f obosma-
yator D (). MEOxecTRO, cocToAUee N3 Beex unces [ (x), TAKKX, 94TO X
OpHHAATIERNT obfnacTy onpefeaeEna GYRKINY f, HABHIEAIOT (FAGCHILI0
snavenuil gynxyuy [ u obosmagator E (f).

Yame Bcero GyHKIOHIO 3agaT ¢ DOMOmEI0 Kakxoii-amuGo dop-
Myasr, lpy sroM ecin He AaHO AOOOMMMTEABHHX orpanudennft, to
ofnacTeio onpepenenua GYHRUNH, 3agamBofl dopmymofi, cuuTaRT
MHOMKECTBO BeeX SHAYeHMA oepeMeHHoN, npH KOTOPHX &ra dopMy-

xa uMeeT cMuca. Hampumep, dopmyna f(x) =% HMeseT CMEICA OpH

21 Tpuronoverpnutckue gpyHEIMIN



Beex x = 0, mosromy ofinacTeio onpepenexns GyeKRmEE f (x)=% euH-

TAIOT MHOMCECTBO BCeX He DABHBEIX HYJAK geifcTBATeNBHEIX uHCea.
O6nactr ee anavendil copmagaer ¢ o6aACTEIO onpeAeeHnd M ABIHET-
¢A ofbeIEHeHAEM HHTepBAJIOB (—oo; 0) m (0; <o),
} Boobme ofzedunenuem muoxecns A u B HAZHBASTCA MHOMECT-
BO, COCTOAINEGe M3 BCEX IIEMEHTOB, KOTOPhIe IPHHALILIKAT XoTA OH
ONHOMY M3 MHO!KecTB A mau 8. OfnefunerRue MHEOMecTB A m B ofioana-
naercs Tak: A U B. Haopumep, ofegunennem orpeskos [0; 2] u [1; 3]
asagerca orpesox [0; 3].

CumeonoM U yaobHo NONEZOBATLCA AN O0O3IHAMOHHA YHCIOBEIX
MHEOKECTE, KOTOPEIe MOMKHO OPeACTABUTE B BHAe¢ OOLeXHHOHNA YHCIO-

BMX HpOMEsRYTKOB. Tak, ana ¢yHrnum f(x) =%
D (f) = E (f) = (—o0; 0) U (0; o0).
Ob6aacte onpefeneHns Gyaxmam y = tg x — obbegaHeHHe Beex
HAHTEPBAJIOB BHAA (—gﬂnn; %Hrm , Tae n c Z; ofaacTs ee sHave-

HEE -~ BCA YHMCHOBAA OpaMad, T. e. E (tg) = (—oo; co).

Oyuxnun euaa [ (x) = p (x), roe p (x) — MBOTOYNCH, HASHBAIOT
YeAbMU PALUORAALHUMY QyrKytaml, a yErnum Bufa [ {(x) = :::,;,
Tae p (x) X ¢ (¥) — MHOTOUNEHE], HASKIBAIOT JpPOOHO-PABUOHARLHbINU
_Qynryusxu. Yacraoe ‘:%:; onpefeneHo, eciu g (x) He ofpamjaerca
B BEyab. Ilosromy oONacTs onpedeSeHHs APoSHO-PATHOHANBHON GyHK-
o f (x) = mqeg—: — MHOMCTBO BceX AeficTBHTeJLENX YHCEN, H3 KOTO-
PHX HCKAKYeHH KOPHH MHOrowiesa ¢ (x).

[ Opumep 1. Haligem obnacTe ompesenenAs ZpoGHO-panuo-
HANRHEON QyERIAR

f(x)= Ta® -82° + 327 ~ds
¥ 322 +2x
Kopau muorounena x3 — 8x2 + 2x — yucaa 0, 1 u 2. IlosroMy
D (f) = (~o03 0) U (0; 1) U (1 2) U (2; o).

2. Tpabux dyaeuun, Ipadurxom Gyrwxyuu [ HAILIBAIOT MHO-
MeCTBO BCex Todwex (X; Y¥) HOODHNHHATHON IIOCKOCTH, The ¥ =f (x),
a x «mpoferaer» Bew obaacTek onpegereHnd yurmam f.

IHoagNEOXECTEO KOODAMHATHON HIAOCKOCTH ABAAeTCA rpadmKoM
karoff- 1o QyEROMH, ecaH OEO MMeeT He Golee ogHON o0mell Toukm
¢ moboit npamoli, napanneapHol ocu Oy. Hanpumep, MHO3KecTBO,
uaobpasxenHoe HA pucyHKe 15, He samerca rpadpHioM GYHERIMHE, Tak
KaK OHO COAEDIHT B¢ TOYKH ¢ OHONH ¥ Toil e aberuecoit a, HO pas-
HRMIMH OpAMHATAMY b, B by, Ecan 661 MBI COYH 3TO MHOMKECTBO rpadn-
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Vs vA
% y=F(x)
| A,
1. -
bl ¥o ,____‘....-"’!
0 a Y 0 %, 1;
Puec. 15 Pac. 16

EOM GYHEKINH, TO OpEMAOCh OB CUMTATL, YTO 5Ta PYHKIINA HMeeT OpH
X = a cpasy ABa 3Hauenms b, ® b,, YTO NPOTHRODEINT OmpeXENICHHIO
dyHKIANA.

Yacro dyaxnaw sagawr rpadmueckn. Ilpn atom ana xwboro x,
A3 olJacTH onpefeleHHA JerkKo HANTH COOTBETCTBYKIIlee SHAYEHHE

¥o = [ (x,) dynRuun (pHC, 16).

3. HpeoGpazopanme rpadnaxon. 3anac byaronii, rpadharn Koro-
DHIX BEl YMEeTe CTPOMTHL, IOKA HEBENRK — 2T0 GyEROAHE § = &x + b,

y=ax2+bx+c,y:%,y=sinx,y=cosx,y=tgx,y=ctgx.lloaa-

3#eM, UYTO, NPEMEHAA H3BeCTHBHIE N3 KYPCA FeOMeTPHH CEeNeHHA ¢ Ipe-
opasoBaHRAX PHTYP, ITOT CONCOK MOMKHO CYIIECTBEHHO DACHIADHTE.
1) PaccMOTDEN CHavYaNa RAPAAReNvHUl NepeHoc HA 6eKmop
(0;-b) edore ocu opdunam. ObosHadaa afeck N ganee depes (x'; y') Ko-
OpDARHATH TOYKH, B KOTODYI0 NepexXOofuT NPOM3BONBHAA TouKa (x; )
IIOCKOCTH OPH JAHHOM NIpeo0pasoBAHHMM, HONYYMM H3BECTHHIE BaM

qopMy I
x=x,
{y‘ =y+b. )

IIycrs f — npousmompBaa $yHxnaa ¢ o0AAcTEI0O ONOpEdeIeHNs
D (f). Buscaum, 8 xaxyio ¢urypy nepexoamnr rpadmr aroli dyrxnmm
mpu AaHHoM nepenoce. Mz dopMya (1) cpasy monyuaem, 4TO DPOHS-
BonHAn Toukae (x} f (¥)) rpadurxa mepexoguT B TourRy (x; f (x) + b).
310 osHAuAST, UTO FpadHK f TepexomuT B GRIYVDY, COCTOAINYI0 HE BCEX
Touer (x; f(x)+b), rme x € D ().

ITo onpegencamio rpadmrs HyEKIuUN 914 QUrypa ABIHETCA Ipa-
¢axom dyarnun y = f (x)} + b. Crazannoe nospoasner choOpMyIHPOBATE
IPABMIO!

JAna mocrpoenma rpagpuxa QyHrnum f(x)+ b, rae
b — nocroannoe uHMCAO, HANG IlepeHecTn rpadmr f ma
BekTop (0; ) BIOAE OCHM ODTUEAT.

B IIpumep 2. Hocrponm rpapmkm dymxkmmd: a) y = sin x + 2;
6) y=x%-6.

13 Tpuronoverpiuyecrne dyrrinn



Vi a) B COOTBeTCTBHA ¢ HPABAJIOM
neperocaM rpadux ¢yExmmanm y = sin x
ma sextop (0; 2), T. e. B3epx mo ocu Oy
Ba 2 egpHunm (puc. 17).

6) IocTpoeEne OCYIIECTRAASTCH
nepenocoM napaGonrr y = x? Ha Bek-
Top (0;-5), 7. e. BEMa mo ocm Oy
{puc. 18).

2) HopuiM gaa pac npeolpazoba-
HHEM SBAACTCA pacmsadenue ¢doab ocu
Oy ¢ rosdpduyuenmon k, Koropoe saza-
erca bopMynaMn

x=x
» (2
{y' = ky. )

Jas nocrpoenns rourd M', B KO-
TOPYK NePeXOAAT JaBHag Touka M
-5 HpH pACTHAXKEHHM, HANO HOCTPOMTE HA
npamoilt AM, rae A — npoexuua M Ha

Pze. 18 ocs Ox (puc. 19, @), TOUKY, rOMOTETHY-

HY® M oTHocHTeAbLHO LeRTpa A (kKoaddHIHEERT rOMOTeTHH paBeH KO-
adbannenTy k pacrasxenna). Ha pucyare 19, 6 moxasaBo moCTpoeEHe
TO4YeK, B KOTOPHE NEPEXOXAT AAHHKEE OPH PACTSIKeRRAX ¢ Koadhdrmm-

CHTAMH % ® -2,

BracHuM, B Karyio GErypy nepexofuT rpadbnk pyErmEE f npa
pacrsxernn. Ha dopmyn (2) cpasy noiayuaed, YT NPOA3BONLHEAA TOW-
Ka (x; f (x)) rpapuxa f nepexopwr B ToURy (¥; kf (x)). Orciona caeayer,
garo rpadEr f mepexogmrT B SUrypy, COCTOAINYI0 I3 BCeX TOUER
(x; kf (x)), rre x € D{(f). Dra dpurypa saepngerca rpadproMm GYHRHUM
¥ = kf (x). HorazsasHo caeaywimee NPABHIIO:

Jins moerpoenus rpapEra pyErnmmn y = kf (x) mazo pa-
cTaayTs rpadur dyexnEn ¥ =f (x) B k pas BAoaE oCH
OpAMHAT.

M iIpuwmep 8. erponurmd:mmdmmunﬁy:-Zx’ny:%oosx.
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¥4

M’ (xg; kyy)
M (x5 yo)
B -
A x
N (> ¥y)
N'(xy; kyy)
a)
A
M -
B (g 20| (xg: ¥o)

Fxg yy) T

10 x5 100

T Yo ¥
\| Exy v N' (%3 %yl)
F' (5 20y N )
5)
Puc. 19

Pae. 20

IIocTpoeRHE OCYIIECTBISETCHS B OEPBOM CHydY8e H3 rpapHKs
dynxnun y = x2 (puc. 20), a Bo BTOpOM cIyUae CEAYATA CTDOMM TDA-
b byERDER y = cO8 X, 3ATeM BOCHONBIYENCA DACTHIEHHOM BEOMD
OCH ODAHMEAT ¢ KoafdunueHTOM % {puc. 21).

SBameuwanme. Econ 0 < |k| <1, To pacramenme ¢ xosdhdm-
IHeHTOM R HaCTO HAdHIBANT cxwamiuexn. Hanpumep, pacTaseHue ¢ xo-
sddaIAEETOM % HASKEBAKT cxaTheM B 2 pasa. OTMETHAM Tarxe, 9TO

ecrn kB < 0, To ans mocrpoeHua rpaduxa dymrnmunm y = Rf (x) "ago
cHauana pacraEyTh rpaduk f B |k| pas, a saTem oTpasuTL ero cuMMer-
PHYEO OTHOCHTENLHO OCH abenmec (cM. pme. 20).

-2r 3=z

Pue. 21

y=cosx
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Vi 8) Ilapaaneavrviii nepernoe edors
. “/.,,x_ﬁ ocu zgzqucc na sexmop (a; 0) sana-
ye .- eTca opmyaamu

1,«/ g‘ﬁ {x'=x+a. @

M/L v =y
. » Kaxxpaa Touxa rpadpuera ¢GvEK-
-1 0 1 x# AR [ OepexogET corAacHO QopmMy-
Puc. 22 JgaM (3) B Toury (x + ¢; f (x)). HosTo-

MY ¢ OOMOIBIO OePeMOHHHX X', Y

MOXMHO 3AMHUCATH, WTO rpadur J nepe-

xoanT B barypy O, cocrommyo u3 To4ek (x'; f (x' — a)), vae X’ npuER-
MaeT Bce 3HAYEHRA BHUAA X + ¢ (xr <mpoberaer» D (N)

HMenHO npm 5THX 3HAYEHHAX X' YACGTO X' — @ OPMHAAASHKHT

D (f) u f {x' - a) onpeneneno. Cneaonarensno, urypa ¢ ects rpadur
dbyurnuy y = f (x — a). Hrax, MO¥HO CHENATE BLIBOA:

I'padur dyuxnun y = f (x - a) nonyuaerca w3 rpada-
Ka f nepesocoM (BAOAR ocH afcmucc) Ha BekTOp (a; 0).

OfpaTutTe BHMMaHHe: ecau a > 0, T0 Bextop (6; () BampamieH
B DONOKHTeJIRHOM HANPABJGEHH ocH abcmuce, a OpHE @ < 0 — B oTpHA-
NBTEeALHOM,

] IIpunmep 4. Ilocrpoenue rpadmxoB Gyrxnui y=Jx+1 - §
-y=eos(x-—i‘) MOKABAHO HA pHCYHRaX 22 m 23.

4) Pacmawenue edoav ocu Ox ¢ koapuyuexmom k aagaerca
dopMynamu
{x' = kx,

vy=u

IIporaBoarHAA To4YKA rpaduka QYHKOHMH [ NePeXOZHT OPH Ta-
KOM pacTaxxeHuu B Toury (kx; f (x)). Ilepexosa x nepeMeHHEIM X', ¥,
MOMHO 3AIUCATEH, 4TO rpadur y = f (x) nepexoanr B GuUrypy, coctod-

“4)

myw H3 TOUEK (x'; ! (%) » PA¢ ¥' NpHHUMAET BCe 3HAUCHUA BHAA

2 =kx, axecD()

y=coae - 5]
NN ANNEE7-Z 2\
.,WM_:. ST NS

Puc. 23
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Pac. 24
91a durypa ects rpadux GYEKDERE y=f [f) Hrax:

Iaa mocrpoenma rpaduxa dyuxnmm y=f [%) HAJO

MOABEPTEYTh Ipadak GYHKUMA [ pacTAXKeHHUIO ¢ Ko3d-
danueATOM k2 BIOJE ocH abcOomEce.

|| IlpuMep 5. Ilocrpoenne rpadukxor byERODEE y=cos2x u
yzsin%x OOKA3AHO HA pHCYHKax 24 m 25.

’ 4. Orobpamenue. PYEKNHIO ¢ ofiacThio onpefeleHda D u ob-
JacThio sHAaYeHHH F HA3RIBAT TaKke omolpascenuem mroxcecmod D
Ha aHodecmeo E. MoxHO cRasaTh, HAOpuMep, 9To dopMyaa ¥ = sin x
sagaer orolpamedde MAOKecTBA R AclicTBATENBHMX YHCeN HA OTPEBOK
[-1; 1). CaoBa «DYEKDEAs B «OTOOPAROEHE» — CHHOHHMEL.

Hepegko paccmarpusanr QyHEnuE (oTofpamenns), obmacts
oNmpeAeNneHHS MAH OGNACTD SHAYCHHA KOTOPHX (A BO3MOXKHO, H 06a
9THX MHOXKECTBA) He ABAAKTCH YHCIOBEIMM MHOECTBaMH. C TAKHMHN
NPHMEPAMH, 0O CYIIECTBY, BH Y)Ke BCTPEYANHCE B KYPCe TeOMeTDHH.
Hanpumep, obracTbw onpefedenua Gyurnuu <I[lnomans MEOTOYIOIL-
HEKA*» IpH DHKCAPOBAHHON eIAHANE HMSMepeHAA MIOMALel ABIAeTCA
MHOKECTB0 MHOTOYTONBHHEOER nmaocxocTH. O6macTts smauennit sroit
GyHKOAA — MHOMKECTEO HeOTDHUATEABHHX Wucel (OAomags 0 HMenT
«BHPOEAEHHEEs MHONOYTOALHHKM, HANPUMED OTPE3OXK).

Jdsmxente (TAK e Kaxk H npeodpascoBanme nofgobna), nmepesoaa-
mee durypy F 8 durypy F', Takme asiagercsd oTodpaxeHneM, ero ob-
ApeTs ompeaenennn F n obnacts anavenmii F' cocroaT M3 Touex.

Torarre orolpasKeHua YACTO OTHOCAT K YHCAY OCHOBHHX MOHSI-
it Beelt MaTeMaTURA. C ero DOMOIMLIO MOMHO JATH TAKOE OUpPEAEE-

Pre. 25
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HHe dynErm: dyaxnuel ¢ obnacTeio onpegenenas D u ofnacTeio 3HA-
wenmit E mashiraerTca orobpamenme Muomectea ) mHa MEOMecTBO E,
OpH EOTOPOM KAMKIOMY AleMeHTY MHOoMecrss ) coOTBeTeTBYeT OAUH
BIONHEe OUpeAeNeHELIM SmeMeHT MHOXecTBa E m Kampuit sreMeHT
MHOMtecTBa E mocTaRNen B COOTECTCTBHE HeKOoTOpOMY (Xora O ofmHO-
MY) SJIeMenTy MEOEeCTE D.

VnpaxHenus
— Hailigure srAveBRA tbym:nnn.
a) f(x)= x+ls-ro-mx -1, 1 10;
I 6) f(x)=3005(x-1—) B TOYKAX -I’ 0, n;
) f(x)=JBx-2? B TouRax O, 1, 2;
r) f(x)=2 - sin 2x B Touxax -%, 0, ig

41.-8 BanumeATe 3HAYCHAA (pynmum.
a) f (x)=x%+ 2x B TOuKax x, t+1;
6 f(x)=1tg 2x 2 TO9KaxX a, D~ 1;
B) f(x)=i+1 B TOUKAX X, 6 + 2;

r) f(x)=2cos £ B Tourax z, h+m.

3
Yi
Vi b
y 0 b x 0 %
2) ¢ 9
va
/—\ ua
!/ ’Ec ol i
B) r)

Puc. 26
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42—

HAsnaerca au rpadpmrom obyuxumm durypa, micbparkeHHAA
ua pucynre 26, a—2z?

HafianTe o6aacts onpeaenenns Kaxaol us Gyuxuil (43—44),

By 0) f(D)= 6) f(x) =V -9;
x%-4x+3
B f(n=—2"P 1) f(x) =362,
x24+2x-8
44. a)f(x)=$: 6) f(x)=2tgx;
B) f(1)=1+clgx; D f(x) =1
X
45.- @ HaiiamTe ofaacTh onpefneleHHs B OONACTDL 3HA4YeHHMHE Kampol

ua dyarmmit:
). - 4 .
a) y=2cos[x—§), 6) y=2+——;

x-3
=2 _1. - i z
B) y-x+1 1 r) y=8+0,6 sm(x+4).
46,8 Haiiarre 05nacTE ONpefieNeHAda ¥ 0518CTE 3EATEHN HyHRONE,
rpadmk Koropoii maobpaxeRn HA pucyHEKe 27, a—2.
47. 4 Havweprure rpapnx xawoii-unGyas $yaxnman f, And KoTopoii:
a) D(f)=1-2;4), E (f)=[-3; 3]);
6) D({f)=(-5;3), E(f)=[2;6).
i WEOT A IR I
115 4o e oy ',...4...-...,,.= R S
— - .. : oy . _...._A...l__]....'.. . H :;- .o
i gl .|} _L[. ; _..,-.._l_,l.__-. . 2.} NEDI
|| ORI SS T
- - i .
=5 14 R6_[¥ e 8 014214 _.I-xg
a [ 1 in PR |
72 CTTITIRL i,.h
a) 6)
{ L {“{“"‘i Y “A H ‘pI l“ L!
1 1 '
7 ME
- g_S ..-.-‘,;,...; T P Y E N i‘ L =’ ;-4 %1
\ -15¥ T s R
L L6 N1 A0l 1,5 N 65 NEHER RIS (7 Y R
- OT = !:i__’—tl;_: : B P
: oL - B s S s
B) r)
Pnc, 27
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48.—

49.

51.—

52.—

Wy T -

B onuoit u Toft xe cmcreme KoopauHAT NocTpolite rpadmxn
byarnui:

a)y=%s b=

&=

6) y=cos x, y=cos x — 3, y=cos(x+§);

B) y=~x% y=4-x, y=-(x-2%
r)y y=sginx, y=sinx + 2, y=sin(x+1;-).

HocrpoiiTe rpadarn dyaroai (49—50).

=....!..-’ = - 2__ .
a) y=s-33 6) y=(x-2F-4
B) y=1-(x+2)5 r)y=2+%.

a) y=1+ 2zin x; 6) y=vx+1-1;
By y=06cosx-1; r) y=2++/x-1.

Haiiamre spavennsa GyHKOEE:

2) f(x)={x' ecam x 7 0,
—-x, ecom x <0,

6) 7(x)= # -1, eemt x> -1, L ax —2; —1; 0; 4;
l-x, ecnn x < -1,

B TOYKAX -2} —%; 0; 5;

ginx, eecmm x>0,
cosx—1, ecim x 0,

B) f(x)={

. _X. 9. K
B TouKax -5 -25 0; o
a) Ocmonamme AC TpeyroapEmka ABC passo b, BHcoTR BD
pasEa h. Yepes Touny K =mmicorm BD mposeseHa npsamas,
napannensiaa AC. BupasaTre maomanm (Eryp, Ha KOTOPHEG
JeJIAT T4 NPAMAA JAHHAHN TPeYroJbHHMK, K4k (YHRIMH OT
paccroguua BK = x.
6) PaguaHHAR Mepa NeATPAALHOIO YIIa PABHA X, PAXRYC KPY-
ra paseH R. BrpazuTe DNOMALL COOTBETCTRYRIIEI0 CETMEHTA
KaxX PYEKOHIO OT X.
B) PajgnmanEasa Mepa NMeHTPANBHOIC YIUI& CEKTOpA PABHA ¢, Pa-
Aayc papen r. BripasuTe mepuMeTp CeRTOpDA KAK GYHRIHIO
OT Yria d.
r} HpaMas, napanjencHAA RUATOHANH KBAZPATA, ACAHT Or0

< HA ABe dUrypm. 3azsiite dopmynoil 3aBHCHMOCTE MENIY TIO-

mMAARI0 KaskAo# PHryphl M fauHoll ¥ MeRLIUEro OTpesKa, orce-
KaeMOre ZaHHOM NpaAMON OT AHATOHAXH, eCJIA CTOPOHA KBAIDA-
TA pABHA 4.
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§3.— Hailinmre obaacTs onpegeneHAs QyEKIEM:

,’31‘—2 -sz -3x-2
a) = 2 H 6) y= gu—’
x»*-x-2 16-x
_Jxe2 CJa-af
B V= giay DV=g g
854.— Haligure ofracTs OnpeaeneHaa B o6AacTh aHaYCHRH QyRKITIH:
a) y=1+sin® x; 6) y=§~;-1;
B) y=1ﬂx3 +4; r) y=1,5~ 0,5 coa? x.
; Tocrpoiire rpabukn dyExmuit (56—56).
55.4 a) y=|x-1}; 6) y={x2_4’ x> 2,
2-2, ecnm x <2;
B) y= 373 5 y= 3-x%, ecrm x>1,
x-2, ecm x<l.

56,8 a) y = sin 8x — 1; 6)y=%x3+2;

B) y=1+ cos 2x; r)y=1+%J;.

4, YetHble U HeuveTHble PYHKLWW,
MlepuoaUUHOCTL TPUFOHOMETPHUYECKUX (hYyHKUMH

1. Yernnie H Hevernnte pynxnun, PaceMorpud GyHKnum,
of1acTH OUpefeleHHAs KOTOPHX CUMMETDHYHE! OTHOCHTENALHO HATANA
KOODAVHAT, T. €. AAg moboro x u3 ofaacTu ompepeaeHHd dAcHO (—Xx)
TAKKe DPUHASIORET O0IACTH ompemeleRAd. Cpenn TakmX QyRrmmil
BHAENAIOT YeTHLE U HedeTHRIe.

Onpepenenne. Oynxuma { Hasmmaerca wemuod,
ecaIH nAa Aboro x M3 ee obaacTH onpemeNeHHA

f(-x) =1 (x) (puc. 28).

vi
V4
f—x)=f(x)
f(x}
T <= o/ [ |
| I » XxXa X
e -x 0 x 8 % /
~J f(=x)
Puc. 28 Puc. 28
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Onpenenenune. Oyaxnua f HASHBAETCH Hevem-
Koti, ecam xaa moGoro x A3 ee ofaacTH oNpexeICHMR

f (—%)=-f (¥) (puec. 29).

JB Opnmep 1. Oyarona f(x)=2x* werEas, a ¢yEROEA
£ (x) = x® neuernag. JeiicTemTensuno, o6aacTs onpemeneHmE Kamaol
H3 HHEX (5T0 BCA YHCAOBAS ODANAS) CUNMETPEYHA OTHOCHTENRHO TOUYKE
O u ana moBoro X BHITIONHeHK PABEHCTRA f (~x) = (-x)* = xt = f (x),
8 (~x) = (x)® = —x? = —g (x). Tpadurn dynrnad nzolpaments HA PH-
cyErax 30 m 31

Nlpu nocrpoennn rpa¢pHKOB YeTHRIX M HeueTHHX (QyHKROME Oy-
JAeM MONL30BATHCHA CHeAVIOITHME H3BSCTHHIMH U3 Rypea anrefpul cBoii-
CTHAMH!

1%, I'padbmr vernolth dyHRnHUE CHMMeTDHYEH OTHOCH-
TeJILHO OCH ODAUHAT,

2°. Tpadpur HederHO# DYHKINH CHMMOTDHUEH OTHOCH-
TeABHO HAMANA KOODXHAHAT.

Ha »rux ABYX NPABHA BLHITEKASYT CACAYION¢e: TPH IOCTPOSHHH
rpadEra vernoX man HeweTHON GYHKIUM JOCTATOUYHO NOCTPOHTE EI0
YACTh ANA HEOTPHUATEABHHX X, f SATEM OTPAIHTE HOXYYEeHEHN rpa-
duUK oTHOCHTENIsHO OCH OpAMEAT (B cay4ae verHolt dyarnmuu) niu Ha-
uana koopauEAT (B CAyvdae HeuerTHol).

8 IOpawmep 2. Oyarnua f(x)=x+i- HedeTHAA (AOKAIKHTEe 2TO

camocToaTensHE0). Ee rpadHMK cHMMeTpHAYeH OTHOCHTEILHO HAYANA KO-
opanHAT (pHC. 32).

OCHOBHEI@ TPHTOHOMETPHUECKHE (VHKIIME CHHYC, TAHTEHC H KOTAH-
TeHC ABIAIOTCH HEUeTHHIMH, A KOCHHYC — deTHOR dymxomeit (cM. m. 2).

- VA
y=2
y=xt
1
17 0 1 *
-1
1
-2 -1 0 1 x
Puc. 80 Prnc. 81
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Vi Ui
1
y=x+-
x X+
V=3 x
2
1
-1 0 1 x -1 g 1 T
-1
-2
Puc. 32 Puc. 33

IloaroMy rpadmem cumyca, TaHreHca M KoTaHreHnca (pme. 8, 13, 14)
CHMMETPHYHEN OTHOCHTeNBHO HAYANA KOODIKHAT, & rpAdHMK KOCHHYCA
(pHe. 9) cUMMOTPHYEE OTHOCHTENBHO OCH OPAHHAT.

3
Il - Upuxep 8. ®ymxnua f(x)=:3f:
JACTh ONpefeacHHAA CHMMETPHYHA OTHOCHTONBHO TOUKH X = 1 (Oﬂa co-

CTOUT M3 BCexX uMcen, OTARIHEX oT -1, 0 m 1) m zxa Bcex x € D ()
BHIIONHEHO DPaBPHCTBO

2P (-x) -xB-x Pt
f(=x) (-x@ —(-x) =x-2% B-x

Tpadrx srofi GYHKIMHN CHMMeTpHUEH OTHOCHTEABHO ocm Oy
(puc. 33).

Mpumep 4. Oyaxmaa f (x) = x + x @e ABAseTCA HE YeTHOI,
HH HedeTHoN. Ee ofnacTh onpeaeleHAs CHMMETPAYHA OTHOCHTEILHO
Toukn (0, HO, HADDEMEp, HpM X =1 He BHINOJAHEHO HH DABEHCTBO
f(1)=Ff(-1), mma pasescteo f(1)=-~f(-1), nockomsry f(l1)= 2,
af(-1=0.

2. Hepromrdeckre GynrmHH. OuceHL MHOTHE NPOMECCH B dBJAe-
HHUA, C KOTODEHMH ML BCTDEYSEMCH HA IPDAKTHKE, HMEIOT HOBRTODSI-
mmiica xapartep. Tak, B3aumEoe pacmonoxenmue ConENa B SeMin
HOBRTOpAETCA uepes rof. IlodomeENa MASTENKA B MOMEHTH BpeMeHH,
OTAMYAWINUEeC HA MEPHOAR KoNe(aHUa MAITHUKS, OIMHAKOBHL

Takoro poAa NPoOHeccs HASHBAKT NOPHOAWYOCKUMH, A DYHK-
IHH, HX ONACHBAWIIHE, — MePHOAMUYSCKIMY (DYHKIEIMA,

JeTHaA, TAK Kax ee of-

= f(2).
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HasecTHEIE BAN OCHOBHBIE TPHTOHOMETpHISCKEE (QYHKIME —
nepuoanueckne, Tar, gnag moforo unena X u andoro neaoro k BROON-
HEeHO papeHCTBO 8in (x + 2nk) = sin x. Orcoga crezyer, wro 2nk — me-
pnog dyexnuan caryc (k # 0 — nNpomaBo/ILHOE TEA0E HMNCJI0).

Boofinte, roBOpA 0 NEPROARMHOCTH GYHKNEH [, NOJArAIOT, 4TO
uMeeTca Takoe uwucno T = (), uro obnacte onpenmenedus D (f) BMecte
¢ KamAoi Touxko# X COEEDUKHT W TOYKM, HONVYAOINHecA H3 X IAa-
PANLICBHEIMEA IePEeHOCAMHE BEOABL ocH OX (BOpABO M BJI€E0) HA PACCTO-
agpe T, Dyaromw [ HASKBAT nepuoduveckoli ¢ nepsogom T =0,
ecnu ang nwfore x ua obiacTn onpeAeNeHHd SHAYeHUA sTolt pyHKRIMT
BroukaXx X, x— T u x+ T papunt, T. 0. fix+T)=f(x)=f(x-T)

IlockonpKy CHHYC H KOCHHYC OBDEIeNneHEl HA Beel WUHCAOBON
npamoii B 8in (x + 2n) = sin x, cos (x + 2n) = cos x Ana moboro x, CH-
HYC W KOCHAYC — HepHOAWYECKHe QYHKIHAH ¢ nepHoZoM 2m.

TaAreEC H KOTAHIMeHC — NepHOARYecKHe (PYHKOAM ¢ NepHo-
goM n. B caMoM menme, o6JacTH onpeneneHns 3TRX byErmuil BmecTe
€ REMAOWIM X COZEDMHAT YHCJA XY+ 7T H X — T ¥ EBePHLI DABSHCTHA
tg (x + 1) =tg x, ctg (x + n) = cig x.

OueBupnO, uTo ecnu Hyuxnusa f nepuoAnueckas ¢ mepuogom T,
7o mpn mobom meaom n = 0 gpeno nT rowme mepmox »Toll GYHRMHUE,
Happusep, nprE n = 3, BOCHOABIOBABIIHCEL HECKOABKO Pa3 Onpeaene-
HHeM nepaopmueckoli dyaxkmun, maxopnm:

fx+3D=f(x+2T)+ M= (x+ 2T =f{(x+T)+ T) =
=f(x+T)=f(x).

Horamen, 9T0;

a) HaAMeHLMHH NOAOKUTEIbHEE nepuon bdyRrmui
y =sin x u y=cos x papeH 2m;

6) BAaPMEeHBINMM OOJOXRHATENBHEM nepuogoM GyHRIHHE
y=1ig x ¥ y = ctg ¥ ABNAETCA UMCI0 X,

’ a) Kax yme oTMETANI0CEH, UHCTIO 2 ARIGETCA NepHoZoM dyRKIH
sin n cos. ITosToMy oOcTaercs JOKA3ATH, UTO TNOMMKHTEILHOE HMHCIO,
menemiee 21, He MOKeT OHTE MX NepHOAOM, lOKaIKEM 2TO.

Ecin T — npomsBonkHKE nmepnoa KocuEycea, To cos (o + T) =
=cos o mpr Aw6oM o. Jlodmaras o =0, waxoguMm cos T=cos 0= 1.
HanMeHpmI®e DOJOKHATEARHOS HTHCIO 1, EAA KOTOPOro cos x = 1,
ecTh 2m.

IIyers T — mpousBonbHEOR Ronoxuareaseniit mepaoa cunryca.

Torpa sin (o + T) = gin ¢ npu nwboMm o. [loxaraa a = ’2‘, moayIseM

2

Mosvomy T = 2nn. HaumMensmee NONOKHTEILHOS JHACKD BHAA 2710
ecTh 2x.

sin(T+-’25]=sing=1. Ho sin x = 1 Toabko npe x =~ +2nn, n € Z.
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-27r -7 0 T ar Y
Pac. 34

6) Bcnux T — monoxuTennEnli mepumoa TaHrenca, To (g T =
=tg (0 + TY=1g 0 = 0. Tax xax ma zETepBane (0; 1} TamreHc Hyneif
He nweer, T » n. Panee JoxasaHo, 4r0o T — nepuop dyErnum tg,
¥, 3HAYHT, X — 3TC €¢ HANMCHBLIINN HONOKETENbHMHN nepmox. s
dyuknun cig AOKASATEALCTBO AHAIOTHYIHO.

Kax mpasnao, cIOBA <HANMOHBINNIY TONOEKHTEABHBIH DepHOZ:
onycrar. [Ipanaro, HanpuMep, rOBOPHTEL, UTO NEpPHOA TAHTEHCA pa-
BeH 7, & MepMO CHHYCHE paBeH 2.

TlepHoaNYHOCTHIO OCHOBHEIX. TPHIOHOMETPHYCCKNX QYHEOUA ME
yxe ParKTHIOCKHE NOALIOBAINMCE DAHEee, NPDH NOCTPOGHHH rpadHKoB,
CupaseinnE0 CIAEAYIONIEE YTBEPKICHHE:

Onna noctpoenna rpabura nepwoguyeckoll GyuHrIHM
¢ nepuogoM T AOCTATOMHO NPOBECTH NOCTPOSHHE HA
orpeske pamEol T m saTeM noaygeHHHIR rpadrr napan-
NeJLHO IepeHecrH Ha paccroanud nT mnpaso X BAEBO
BAoak ocu Ox (puc. 34, agecs n — mwoboe HaTypajabHOE
THCAO).

JefcTRUTENLHO, HYCTHL (X5 fy) — TOUKA rpadura mepHOAHUe-
cxoli dyaxnmm f. Toraa Touxa X, + nT opu xobom nenom n opunan-
aexur obnactd onpenenenus [ (cM. saMeuaHHe B HAYAJE IYHKTA)
H BCAGACTBHe OEePHORMYMHOCTH [ cOpaBefanso papeHCTBO f (X, + nT) =
= [ (xg) = y,- 3HaumT, TOuRa (x,+ nT; y,), NoaydeEHAA NpPU mApai-
JNeNbHOM HepeHOCe TOYKH (X, Y,} BAoxb ocE Ox Ha Bexrop (nT; 0),
TOMKe NPpHAEATACHKAT rpaduxy f.

B IOpumep 5. Hocrporm rpadux dysxnmua f(x) =2 cos x + 1.
Jna DocTpoeHHT BOCMOALIYEMCA TeM, YTO QYHKINuA [ nepHoanyecKas
¢ mepuonoN 2n. HeiicrBuTennHo, GyHK-
nua [ onpefencna Ha mceit nmpamoii,
H, 3HAYNT, BMECTeé ¢ IIPOU3BONBHOHN 3
TouKok x, ee ofaacTs onpegenenms co- 2
AePiKHT TOUKH, NOAYIAICIDHECH A3 X,

NAPAANSNLMEINE  NepeHOCAMH BAOAE L
ocH Ox nupapo u aneno Ha 2n. Kpome 2
TOr0, BCHEACTBHE NEePHOAHYHOCTH KO-

caEyea f(x +21)=2cos(x+2n)+ 1=

=2cos x + 1 = f {x). [loAnayace cBoii- Puc. 35

Y

y=2coax+1
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Puc. 88

cTBOM rpadnkos nepuoguueckux dyaxondt, crponM rpaduk f cHavaxa
Ba orpeske [0; 27) (418 sTOrO B COOTBETCTBHA ¢ M3BECTHHIMHE IIPABAAA-

N¥ mpeolpasoBaERA rpadMKOE DACTATHESEM rpadUK KOCHHYCA BAONL
ocE Oy B 2 pasa W cpeuraeM ero Ha 1 BBepx (puc. 853), & saTeM ¢ mo-
MOIOLIO NAPAANEJBHLIX NEpeHOCOB NPOACIRASM €r0 HA BCI0 THCIOBYED

npauyio (pre. 36).
} IMlpumep 6. Horamem, wro byarnus f(a:)=tg[2x-—f) e-

PHOANYECKAS H o HAMMCHRIIAN NOJOKHTENBHEIN ODepEON paBeH %

TaHreHc ompefejgeH IPH BCEeX JSHATYCHUAX APTYMEHTA, HE DARHAIX
% +7n, n € Z. [loaToNy 00aacTE Onpegenenna aanuoi dyuxnux cocro-
HT B3 TAKHX X, mzx—z¢2+1m, T, @ X # 38“ ;, n e Z. Orcoza

CNeAYeT, q'ro D (f) napaay ¢ SIpOM3BOXBHEIM X, co,mepmr H BCE TOIKH

BHZA xo+ 2! xo—f—z"—, n € Z. QOUeBNAHO, UTO THCAO E ABIAETCA Ne-

pEOZOM f, TAK Kax f(x+§)=tg(2(x+§]—%]=tg[kzx-%]-q- n)=

=tg (2::-—%) = f (x). OcTaeTcax AoKazaTs, 4TO0 IHCAO -2’5 — HaNMEHE-

M moxoxuTeNbHE nepuok . JonycTHM, YTO NeprogoM [ ABAAETCR
Taxoe uncao Ty, uro Ty < % Toraa ana awdoro x € D (f) copaseqinso

paseHcTBO [f(x+Tp) = tg(z (x+Ty) - %) =tg ((2:: - f] + 2To)=f(x)=
=tg [2::—%), nockoasky T, — nepuon 7. Ho ato osmauaer, uto 2T, —

neprog byaxnpn tg. Ilo npeamonoxkennio T, < %, T. &, 2T, < n, IIpo-

THROPEUME ¢ ACKO3ARHEIM DaHEes: HAMMEHBINMI HONOMHTENEHLIN ITe-
PHOA TAHTeHCA paBeH x. Cnpaseaamso B oliee yTBepIKZoHHe:

Ecau dyExmus f nepMogMuecKad M mMeeT HARMCHEIIANK
noaoxuTensutil mopuon T, To dyERLMa Af (hx + b), rae
A, B u b nocrosamrl, a k # 0, TAKKe DepROAMYHA, EPH-

IeM ee HAWMEHBEINY NOoJOXATeNbREIH mepHofd papeH — I kl
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Ha »Toro yTRepOcHHA cPaAlY NOAYHAeM, UTD, HANPHMED, IEPHO-
BoM $YHROAR sin(3x——;—) ABAAETCA THCAO0 2?“, a neprog GyERIRER

cos[-§+ ‘.I‘l') paeen 4rn,

ynpaxHenus
Horaxnre, 9T0 QVHKOHE ABAAKOTCA JeTHHMNE (5T7—58).
57.— &) f(x)=8x% + 2% 6) f(x)=x"sin ‘—;
i B) f(x) = 22 cos x; 1) f(x) = 4x5 - 22,
cosSx+1 sin? x,
58. a.)f(x)——l—xl—. 6) f( )— 21
2sin§ %8
B) f(x)= a x3

Hoxancure, uro GYERIHE SRAAIOTES HedeTHRIMTA (59—60).
59.- 8 a) f(x)= x°sin x2% 6) f(x)= x3{2x - %)
6) f(x)= x5 cos 8x; r) f(x)=x(5 - x%).

x4+1 cos x5,
60. 9 a) f(x)= 6) f(x) PITTEPL
— z:|:2sin:|::
B) f(x)-x“z. r) f(x) o
Uk . (' F Y
. i
gl.|-
. / |
/ /
:-f‘ ] p 0!1 tli r
a) 6)
2 m 2 ;
S N[-2 170 : TN T K
Ay ~2
| ]
I i ;
B) r)

Puc. 37
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61.— Ha pucysre 87, 0—2 nocrpoen rpadux pyrxnun f gua scex x,
yAROBASTEOpMOMEX yeaoBsmo X » 0 (x < 0). Iocrpoiire rpa-
¢uK dysxoun f, ecnn HaBecTHO: 1) f — deTHas QyHKIRHA;
2) f — peuerHas pyHKIHA.

62.— Moxaxmre, uro umeno T sBisercs nepnofoM dymknum f,

G eCAM:
a) f(x)=sin 2, T =4x; 6) f(x)=21g8x, T=3;
n)f(x)=Scos4x,T=-;-; r) f(x)=ctg-§,’1“=3u.

63.8 Horxamnare, uyTo DyHKOuA [ ABAAeTCH NePHOTHIECKOH:

a) f(x)=2-cos x; 6) f(x)=tg 2x;
B) f{x)=sin x + cos x; r) f(x) =8 +sin® x.
Hafinnre HAMMEHBINAE DONOARUTENEEMN NEePHON Kamaol M3
dyEROui (64—635).
64. a)y=%sinf; 6) y=3 tg 1,5x;
B) y = 4 cos 2x; r)y=5tg’—3‘.
65, a) y=sin x cos x} 6) y = 8in x sin 4x - cos x cos 4x;
B) ¥ = sin? x — cos® x; r} y = sin 8x cos x + cos 3x sin x.
le ny
T T
g 2
T 0 T % T o T =
2 2 2 2
a) 6)
vy Ty
T T
2 2
T 7 T ¥ T 0 T =
2 K 2 2
I
2
B) r}
Puc. 38
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80.— Ha pucymkxe 38, a—¢ msofpaxens uacTe rpadEra PyHEOHEE,

a7.

70.

71.

T2,

umeromedt nepuon T. IlocrpoiiTe rpadmk »rolt Pymxpun Ha
opomdexxyrke [-1,5T; 2,67
Haiianre samMensinilt momomnTeALHEN meproj u mocrpoiite

% rpabak PyHRDAR:
a) y = sin 2x; 5)y=cos-§;
B) y=tg 5 r) y = agin 1,5x.

St e |

Paa ¢ynxunu f yIeHAK DPOBEPHI COPABEAAMBOCTD ABYX pa-
BEHCTE H ceaas BHEeoj, uro T aepaserca nepmopoM f, Ipas mm
Y9ICHAK, ecJH:

8 f()=sinx, sinX=1, sin(£+3£)=%, 725,

2 8 8 '3
6) f(x)=cosx, oos%=0,cos(§+n:)=0, T=mn

x+1, ecam x %1,
B) f(x)={3-x, ecan x> 1,
f(—%)=0,5, ,«[_%,, 3)=0,5, T=3
r) f@)=x+|x|, f(-4)=0, f(-4+8)=0, T=8?
Kakne M3 YKOsaHHHIX Hie QYHROHR SBAAIOTCH 9eTHRME,

KAKHEe — HeYeTHRIMH, A KaKkpe He SBJAIOTCH HM YeTHHME, HM
meveTHHNE (69—70)?

= s _ el
a) y=sin x + ctg x - x; G)y_sinxooéx’
B) y=x'+tg2x + x sin x; r) y=f§"‘.|;l_°t“.
_Sinx' =£..s.i.n.£'
a) y_xsul' % ¥ x-sinx’
"Jl—xg. x+tgx
R wra ) V= imen

JoxamuTe, 9To JaAHAd QYHKIUA ABIRETCS YCTHOR MM HegeT-
Hoii, 1 mocrpolite ee rpaduk:

Dy=%:i e y-I.
OyERUMY f U g onpegencHil HA MHOKRECTRe BeeX AelicTBUTENL-
BEIX ymcex. Headerca am byrruua b gersol RAM HedeTHOI,
ecan:

a) k (x) = f (x) 82 (x), [ — veTnas QyHKUEA, § — HeveTHAS;
6) h(x)=f(x)- g (x), f 1 § — ueTnEHIe QyHKOHR;

B Aix)=f(x) + g(x), [ 1 g — HeveTHHe dyARNEAMN;

r) h(x)=f(x) g (x), f B § — neuerHBIe PyARDUEN?
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73.— Hadignre mapmesrmaii noaoxurenbaslli mepronr GyEKmmAn:

a) y = sin? x; 6) y = tg x ctg x;
2
B} ¥ = sin? x ~ cos? x; r)yz(sin%+cos§).
74.— Iloctpofite rpadpux QyHRIHEM:
p a) y=1-cos 1,5x; 6) y=ain(2x-—-§);
.
B) y=2+sin§; T) y=tg(2x——g-).

75.-§ Horampre, aro e¢can GyHRDuA y = f (X) DepACAHYECKAdA, TO
A ¢yExmas y = kf (x) + b mepuoanueckad.

76. dokamxupre, uTo umeno 2 He ABNgeTcs NepHOgOM QVHKITHN:
a) y=22-38; 6) y=cosx; B) y=38x-5; r) y=|x

»

5. Boapactanne ¥ y6bisaHne (hbYHKUMA.
JACTPEMYMbI

1. Bospacrause B yOnBanwe o¢yvurnuii, Bu yxe sHa-
KOMKI ¢ DOHSTHEN BozpacTamet m yOnsaomett pyarnalk, Takx, BHa
pHcyEKe 39 naolpaxien rpadmr GyERORA, oUpegeieHHONH HA OTpPE3Ke
[-1; 10]. 9ra PpyHrnuUa BO3pacTaeT HA OTpesrax [-1; 3] m {4; 5], yOu.
Baer HA orpesrax [3; 4] m [6; 10]. HssecrHo, Tro dyarmua y = x2 you-
BaeT Ha NpoMesxryTRe (—oo; 0] m Bospactaer Ha npomesxyTre [0; oo).
T'paduk sToft PYHKINE NPH H3MEHEHHH X OT —o0 JI0 OC CHAYAMA «OIIyC-
Kaercds MO HYJIA (3HaveHHe DYEKIHM B TouKe (0 DABHO HAYJIO), & 3aTeM
s«nogHRNAeSTCA» A0 GecxoHewHOCTH (CcM. pHEC. 20).

Onpepenerue. OyuEuua f sospacmaen HA MHO-
mecTBe P, ecam paa molmxX x; H X, H3 MHOXECT-

Ba P, Tamxmx, uTro x, > X,, BLHANOXHCHO HEPABEHCTBO

f(x) > f(x)).

OnpepenexHve. Pyauuna f ybwuscems ma MHO-
mocTee P, ecnm anm joofmX x; H x, H3 MHOEECT-
Ba P, TaRHX, 9TO0 X, > X;, BMIOARCHO BOPARCHMCTBO

I (x9) < f(xy).

HamMu cnosaMu, ¢yaruma f Hasmeaerca Bospacrapmedt ma
MHOEecTEe P, ecaE GoabileMy SHAUCOHHIO APryMeHTA H3 9TOTO MHOMKe-
CTBA COOTBRTCTBYeT Gonrmee suaveRre ¢dyHrOuu. PyHKIUA f HAIHEBA-
erca yOupapomell Ha MHOMecTBe P, ecan GoabmieMy 3HAYEHHIO Apry-
MEHTA COOTEeTCTEYET MeHbIIee 3HAUeHHEe QYHKINUH.
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B Hpuwmep 1. Joramem, uro 7
dyuaxuua f (x) = x" (n € N) npn se-
MeTHOM 7 BOJPACTAET HA Beell qAC-
noBoR nDpAMoll, a WpA YeTHOM 1 | S
dyakoas f (x) = x" pospacraeT Ha
nponexyTEe [0; o0} H yOeIBaeT Ha 3 4
npoMexRyTEe {—oo; 0].

P I{g:ame(u cnala.na, ure GyRK- |- 01284567 3 _‘Lp..;ET

mng f (x) = x® BO3IPACTAST HA NIpoMe-
xyrke [0; o0) mpu Al060M HATYDAIL-
oM 2. Hyery x, > ¥, # 0. Torga mo Pume. 39
ceolictey cremenn Xx; > x{'. Temepsn
peccMoTpnM  cayqai¥t  geTHOTO N,
Iyers x, < x, K0, Torna —x, > -2, 70w (—-x,)* > (%)) 2 0, T. e.
x8 > x5, Tem caMpm noxa3ano, wTo dyErmua f (x) = x* yOmiBaer Ra
{(-o0; 0] mpu gernoM 7, OCTadoCh PACCMOTpeTH cayeali RedeTHOIO 1,
Eema x, <O <2y, 702 <0< xf, Beamx, < %, € 0, 70—, > ~-x, 20
HE moroMy (-x,)' > (-x)* 2 0, T.e. —xl > -xf, oTkyas caegyer,
uro x7 > r{. HTar, KOKA3AHO, 4YTO ANA HEUSTHOrO 7 M3 HePaBeHOCT-
BA X, > X; cnefyer HepaseHcTBo xJ > x7. Cormaceo onpegeneHmio
¢yuxons f (x) = x* NpH HeYeTHOM N BOSPACTACST EA EBCelf UNCAOBON
npsasoit,

IIpumep 2. HoraxeN, uro ecau dyaxnua y = [ (x) sospacra-
eT Ha MHOAmecTee P, To pyHKNUS y = -f (x) yOrBaeT Ha MEOMXecTBe P,
Ilyere x; m x;, — mobule OBA YHCAA H3 MHOMKecTea P, Tarme, %ro
x3 > x;. Hago porasars, avo —f (x) < —f (x,), T. e. f (x,) < f (x;). Ho
9T0 — OUEBMAHOS CASACTRHE YONMOBHA! [ BO3pacTaeT Ha MHOMecrBe P,

Hprexep 3. Pynxoua f(x)=% yOnipaeT Ha KAXKAOM N3 OpoO-

MeRYTKOB (—~oo; 0) u (0; oco) (HoKaAKHTe CAMOCTOATEARHO). OZHAKO TR
dyRRnua He ABnAeTcA yOnBaomeli Ha o0beSHHEHNH 3THX DPOMEKYT-
rop. Happumep, 1 > -1, mo f{1) > £ (-1).

IIpm wccaexoBaHNH GYVHKOHN Ha BOZpacTAHMe UM yORIBAHMe IpH-
HATO YRASHIBATE NPOMEYTRH BOZPACTAHMSA M YOHBAHNRE MAKCHMANL-
HON AMHMEN, BRIAKYAS KOHIE (eCIH, XOHEOTHO, OHH BXOJZAT B 5TH NpPO-
mexkyTRE), Tak, MoxkHO ORI0 ckasaTh, uTo GyHEnua f (x) =-:—: yOmt-

BaeT Ha orpeaxe [2; 100). ITo BepHO, HO TAKON OTBET HENOIOH.
Samevanmne. /a4 4eTHHX B HeueTHLIX Gyaxnuit sagava Ha-
XOMEHAA TPOMEKYTKOB BO3PACTAHHA ¥ YGHIBAHAA HECKOJRKO YIIDO-
maeTcA: AOCTATOMHO HAATH 9TH nNpoMeXYTKH npm x > 0 (puc. 40).
Ilycrs, mampumep, dyurnusa f weTEA X BOSDACTAET HA MIPOME-
syTre [a; b), rae b > ¢ > 0. Jorasmen, 9To gra dyarnaa ybusaer HA
npomexyrre [-b; -a).
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a) 6)
Puc. 40

HeficTeuTeNbHO, MYCTL —@ > X, > X, » -b. Toraa f (-x,) =f {x,),
f-2))=f (x,), npauem @ € -x, < ~x, £ b, B WOCKOALKY f Boapacraer
Ha [a; b], mmeem [ (~x,) > f(-xy), T. e. fix,) > 1 (x)).

2, BoapacTaEue ¥ YOLIBaHNE TPHNOHOMETPHYeCKHX ©yHxumil.
JoKakeM CHa4YANA, UYTO CHHYC BO3DACTAST HA NOPOMEXYTKAX

[—%+21m; %+21tn:|, n € Z. B cAny mepHOAHMYHOCTHE CHHYCA AOKA3A-

TeJBECTBO ZOCTATOYHO NPOBECTH IAA OTPE3KA [—%; E] Iyers x, > x,.
IlIpamensaa GopMyny pPasHOCTH CHHYCOB, HAXOXMM:
sinxg—sinx,=2ooaxl;x2 ainngx‘. (1)
3 mepaBeHcTBa --’é‘ <X <X <§ cneayer, 9ro 0 < %f-'- (-;-
u-tcAat® oz

TlosTomy cos%‘fz— >0, sinxz—;x!- >0. Ha (1) BHTexaer, 4T0

pagHocTh 8in x, — sin x, nomoxATensHa, T. €. sin x, > sin x,. Tem ca-
MEM AOKA38HO, ITO CHHYC BOSPACTAST HA YKAOAHHEIX IPOMEMCYTKAX.

AHANOTHYAO AOKASHIBAETCH, UTO NPOMERYTKH [5+2:m; 3= +21m],

2 2
n € Z, ARAAKTCA NPOMEXYTKaMu YOLIBARHA CHHYCA.
3aMeTHM, UTO NOJVUEHHEIH De3ayNRTAT AerK( NDPOUIAICTPHRPO-

BATD ¢ FOMOINBIO €XMHIIHON ORPYRHOCTH: eCJIH —% <t <ty <32‘-. T0

Touka P, WMeer, eCTeCTBeHHO, OpAMHATY, GONBIIYIO, 9eM ODAHHATA
roukn P, (pmc. 41, a). Ecrn g <t <ty <%, To OpAmEaTa TOIKN P,

MEHBINE OPAMHATHEL TOYKH P‘l {(puc. 41, ).
MIpoMemyTHAME PBOIPACTAHWA KOCHHYCA HRAAIOTCH OTDeIKH
[~ + 2nn: 2rn], rAe n € Z, a OpoMemyrKaMu YORBAHHS — OTDE3KH
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¥a ty 0
n Py = -
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r P ty LF)
a) 6)

Puc. 41

[2rn; n + 2rn), rae n € Z. [lOKA3ATEABCTBG MOMKEO NPOBECTH OTPHMEp-
HO TAK K€, KaKk H B cayuae cHHyca. Ilpomme e BoCIONB30BATLCH Gop-

My#ofi OpEBejeHnA cos X = sin (x + %). VI3 mee cpasy cAefyeT, HATpH-

Mep, YT0 NPOMERYTHEAME BO3PACTARWA KOCHHYCA ABISKTCA IPOMe-
JYTKH, NOMY4YeHHble H3 OPOMEXKYTKOB BOSPACTAHHA CHHYCH CIBHTOM
HA % BAEBO.

Joxamen, uro HYHRMNA TAHTEHC BO3PACTACT HA NMPOMEEYTKAX

(——2“-+ n; % +nn |, rAe n € Z. B cHAY NepHOIAYROCTH TAHTEHCA HOKA-

3aTENLCTBO AOCTATOYHO HPOBECTH AJA HHTEPBAJIA (—g; 12'-)
Ilyers x, ® X, — NPOM3ROALHEIE THCAA H3 ITOTO WHTEPBAJA,
Takme, uTC X, > x,. Hago powrasars, wro tg x, > tg x,. HMmeem
ginx, sinx;, sinxs cosx; -sinx; cosxs  sin(xy —x;)
tgx, —tgx, = - - - = Ce S = .
coz Xy coaX) Co8 Xg COS Xy 08 X) ©O08 X3

Ilo npeImoONOMKeHHID —-g-<x] <xy < g Moaromy cos x, > 0,

co8 x, > 0. A rak Kak 0 < x, — x, < ®, TO M 8in (x; - x;) > 0. Cneno-
BaTeNLHO, tgx, —tgx;, >0, 7. e. tg x, > ig x,, uro B TpebGoBanochL Ao-
RA34Th.

AHanorauHO AOKASBIBAETCA, uTo ctg yORIBaeT Ha NpOMEKYTKAaX
(mian+an), rie ne Z.

3. Ixwerpemymul. Ipn nceneaoransu nosegeHua Gpynxnnn pOIAE-
3M HEROTOPOll TOUKN yAOGHO NONBIOBATHCA NOHATHEM OKPECTHOCTH.
Oxpecmaocnbio mosku ¢ HasHBaeTca Ji00oit HATEPBAJ, Ccomep Kaniail
oTy TOuky. Hanpumep, uureppan (2; 6) — ozma us oxpecTrOCTOM TOU-
k¥ 3, nErepBan (-8,3; —2,7) — oxpecTHOCTE TOYKH —3.

Hayuas rpadmx pHcynxka 39, MOXHO npHATH K BHBOZY, YTO
HaR(0Aee «3AMETHMNMYY TOUKAMH OONACTH ONpEefeSIeHHA ABAHIOTCA
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TAKME TOYKM ¥, B KOTODHIX BOGDACTAHHe PYHRIMR CMeHAeTCH YOLI-
paAueM (Tourm 3 # 5) wm, maolopor, yOLBaAHNE cMeRgeTCA BOIPACTA-
HEeM (Touka 4). ITH TOUKK HAIKBAKT COOTBATCTRBECHHO MOYNGMU MAK-
cunyna (x,,. =8 n x_ . = 5) n mununysa (x ; = 4).

IIpr nocTpoenun rpadMKOB KOHKPeTHHX OQYHKHMIE DOJesHO
npessapRTensHo HaNTH Takwe rToukm. Hampumep, ans GyHrRoHE sin

ATO TOYKM BHIA :I:-g+21m, n € Z. BoseMeM ana onpeAeNeHHOCTH

%q =§. D18 TOYKA ARMSETCA NPABEIM KOHIOM NPOMEXKYTHa BOIPACTA-
HHd CHHYCAa, H modroMy 1 =sin x, > sin x, ecim -42’5 <x<-’25. Kpome
TOTO, Xq =§ — IephIl KOHEN IPOMEe:XYTKa YOHBAHNA, B, CACAOBATENb

8z

Ho, sin x < sin x, mpE E<x g 2". Hrax, sin§>ainxmnm60m x

2
(x # x,), 1exmameEro B oupecmocm(—lg-; %’E)mn X = ‘;“’ ¥ TOPTOMY

x4 = % — TOYKA MAKCENYMa (DYHKOHH CHHYC.

B Touke -%, HAa000poT, YOpREBAHNE QYHKIHH NeHAETCH Ha BO3Da-
cTaEHe (caeBa OT —% dbysErDRa yousaeT, a cupasa BospacTaet). AHamo-
FHYHO Ana moforo ¥ U2 HeKOTOPO ORPECTHOCTH TOUKH —% (x = xp)
AmeeM sin x > sin (-%) =-1, H NO’TOMY —% — TOUKAa MHEHMYMA

byEKOuE cEEYe. Jaxam TOUHHE ONpeAeieHHA TOYEK SKCTPEMYyMA.

Onpenenenne. Tousa x, HasuBaercd MOTNOU
munumxyma Pynsyuu f, ecIn AIA BCEX ¥ H3 HEKO-
TOpoXk OKPECTHOCTH X, BHIOOJIHENO HEPABEHCTBO

1 (®) > f (xg) (pHEC. 42).

¥ 11 Vi
— /
! (20
f (x|
0 To "Sc 0 o F
8) 6)
Pue. 42
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TOpOHA OKPECTHOCTH
f (x) < f (x,) (pme. 43).

Onpepenernne. Toura x, HASHIBASTCH MOUKOLN
MexcuMymMe QyRyuL f, eCAH I8 BCEX X H3 HeKo-
BHINOJIHEHO HepABPHCTRO

Ilo ompegerenuc sHauyenHe GYHKIUE [ B TOUKe MAKCHMYMA X,
asngercs Hanbonsmum cpeam 3HayeHudt @GYHKIMH H3 HeroTOpOl
OKPECTHOCTHE ZTOH TOuYXH, modToMy rpadui QYHKIMHE B OKPEeCTHO-
CTH X;, KAK NDPABHMNO, MMeeT BHJ TIA4AKOTNO ¢XonAMma» (pHuc. 43, a
H DHC. 44 — TOYKH X,, X,, X3) MW 380CTPEHHOI0 «MHKas {puc. 43, ).
B OKpecTHOCTH TOUKM MHUKHMYMa rpadHKM, Kak IpaBmno, naobpa-

KBMOTCH B BUAe <BONAAUHEIS, TOMEe
unE raagkoit (pue. 42, 6 — TOU-
K& X, PEC. 44 — TOUKE X,, Xy), HIH
sgocrpedHoit (puc. 42, ¢ — TOUKA X,
H pHC. 44 — TOUKA Xy).

Jpyrie TpHMepkt NoBefeHHS
rpadrrop HyEREEE B TOYKAX MAKCH-
MyMA WA MPHAMYMA OPHBEIeHEI HA
pEcyREax 49 (4 — TOUKA MAKCHEMY-
Ma}, 46 {a — rouxa MuUEEMYMA) B 47
(3mech RamAAd TOUKA IIPOMENYTRA
{-1; 0) aenaerca karx TOUKOH MMHU-
MYyMa, TAK I TOUKON MaKcHMYymMal,

Vi ¥

¥s

'y J

703 x g/

Puc. 45 Puec. 46

[/] Xy X4 Xy Xy X3 X4
Puc, 44
yjr
N\ Z.
e 0 x
X
Puc. 47
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JAna royex MAKCHMYMA X MHHEMYMA GyHKOMHN mpuHATo 0b6mee
HasBAHHE — MX HAZRIBAKT MOYKAMU sxcmpemyma. 3HaveHue GyEK-
HHEH B 5THX TOYKAX HASHBAIOT COOTBETCTBOHHO MAXCUMYMAMU B MUHU-
aymaxt dyuxuay (obllee HadsaHNe — sKCmpenyn Ppyhxyuu), Tourn
MAKCUMyMa OBOSHAYAKT X,,., & TOUKE MUHHMYNMA X.,. OHAYCHHR
byakoue B 3THX TOUKAx 0003HAYMANTCA COOTBETCTBEHHO Y. ® Yo

YnpaxHeuns
77.— Oaa byarnuil, rpapurm KOTOPHX H3OGDAYKEHLK! HA DHCYH-
re 48, g—2, HaligmTe:
. 8) TNPOMEXKYTKH BO3pacTaHnsg U yOmeaHud GyHEpEy;
# 6) TOYKN MAKCHMYMA M MHHHMYMA (DyEKIMY;
B) SRCTPEMyMH (YHKIHBE.

Haueprute ackmua rpadpura dyaxkaum f (78—80),

78.-8 a) f BoapacraeT HA DPOMeXXYTHe (—oo; 2] m yOuIBAeT Ha mpoMe-
xyTre [2; oo);
6) f BospacTaer Ha npoMemyTKax (-co; 2] m [0; 3], y6umaer
"8 npomexyTrax [—2; 0] u [3; ool;
B) [ yOnBaer ma mpoMexyTRaX (-oco; 1] 1 [4; oc), BoapacTaer
Ha npomesxyrre [1; 4]

A
[ | - 4 [ 4 » ""_L—:n [ -El
[ i
a) 6)
U4 wk
o I
2"— 1\
| -
= 0f 18§ x = -plol |4 $ | |x|
T
: L1 1
B) r)
Puc. 48
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79.—

sl.

82.

87,

8) x,..=-3, x . =4, f(-3)=35, f(4)=-5;
0) x, =2 X, =2 X, =0,
fF-2)=f(2)=-3, 1(0)=2;

B} X =B X, =2,

F=5)=1, f(2)=6;

r) X =4 X, =8 2, =-1,

f(-4)=5, f(3) = 2, f(-1)=-2.

a) f - wernaa ¢ynxoua, x, =-8, x,, =0,
f(-3)=4, f(0)=0;

6) [ — mewermas dyHKUEA, X, =2, X, =5,
f2)=8, f(B)=-4;

B) f — werHas dyaxnuda, X, =4, 1, =0,
f4)=-2, f(0)=2;

r) { — HeveTHan GYHKORA, X, = -4, X, =1,
f-9=-8, f-1)=1

Horamure, uro GyHROHA ¥ = kx + bt

a) BospacTaeT Ha MHoXecTBe R mpu k > 0;

§) y0mbaer ma muOmecTBe R mpr & < 0.

Ha#tznTe DpoMeXYTHRE BO3SDACTAHNA M yOLIBaHMA, TOYKH MAK-
CHMYMA U TOYKH MUHHMYMa QVHKINH, €2 MAKCAMYMM H MHA-
sEMyMH (82—85).

a) y=-x*+6x-8; 6) y=(x+2»+1;
B) y=x%-dx; r)y=(x-8)¥
__3 ., =— 5,
a)y—x_g, 6) y=-(x+ 3)%
-1 . = — )8
B) y=—- 3 ) y={(x-4)%
a) y=3sin x - 1; 6) y=-2cos x+1;
B) y=2cos x +1; r) y=1%0,5sinx - 1,5,
a) y=1+2 tg x; 6) y=sinx +1;
B) y = —tg x; ry y=cosx —1,
CpapguTe unCAa:
3n 2n, 3.4 .
a)t'.o¢s—7-nt:¢:na9 G)sln,z--nsm?
9x G, 4n an
B)tg—,?vntg-5, r)smgnsins.

Pacnonoygure uncia B DOPASKe BOIPACTAHHA:
a) sin 3,2, sjn 8,8, sin 1,3;

6) cos 0,9, cos 1,9, cos 1,3;

B) t‘g 0v59 t‘g 1’4$ t'g (‘0!3);

r) sin 1,2, sin (-1,2), sin 0,8.
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91.

92,

QR

Hatixure npoMexyTEHM BOspacTaHus B yOLIBAHEA, TOYKH SKCT-
peMyMa B slcc-rpeuyuu dyarnun (88—89).

a) y= _2)2 +1 6) y=4|x|-?
w1 __o .

8) y_(r+ll3 2; rpy=x2-2{x|

a) y=cos(x+§]; 6) yzl—m[x-g};

8) y=sin(x+g]; r) y=2+cos[x—§).

Pacoonoknure yuciaa B NOPAAKe BOIPACTAHNH:
a) oosg#:—'E, am‘%", coa%‘-. ooa( 59");

G)tg( )tgsu ctsl&u. g[ )
5) ctsgl‘-. ctg 2%, tg 9%, otg TX;

" 5= 13x 5x 17::
r)sm[ 12) cosz4,sin » 8in ——=
Joxamure, 970 GYHROHAA:

a} f (x) = x* + 8x Boapacraer nra [0; co);

6) f(x)=—x® - 2x y6upaer Ba R;

B) /(x)=x%~ 0,5 yOuBaer ua (—oo; 0];

r) 7 (x) = x* + 1,5¢ Bospacraer na R.

Jloramure cHeXVIOMES YTRAPMICHNA:

a) ecnmn f — vernasm GyBRKOMA, X, — TOYKA MaKCHMyMa,
TO ~X, ABJIACTCH TouKoHd MakcHMyMa;

6) ecnu { — HeverHaA QYHKIUS H Ha Opomexyrre [4; ] oma
yORIBAET, TO H Ba OpoMexxyTre [-b; —a] dyrxona f yOrsaer;

B) ecan f — HeueTHAaA OQYHKIOMA, X, — TOTKA MHUEAMYMA,
TO —X;, ABMACTCH TOUROH MAKCEMyMA;

T) ecan f — yernsa yEROUA H HA npoMexyTke [a; b] dyak-
OMA BOIpacraeT, TC Ha npoMexyTie [-b; —a] oma yOniBaer.

6. UccnepoeaHne PyHKUWHA
1. Tlocrpoenne rpadpuiror pyaxumii. Pamee BH cTpoRIM

rpatbury dpyHknAR o0 TOUKAM» . Bo MHOTEX ¢IYUAAX HTOT METOA AALT
XOpolnHe PesyALTATHL, eCAd, KOHEeYHO, OTMETHTH ACCTATOUHO Dojanimoe
yueao roaer. OFHAKO IPH STOM NPHXOANTCH COCTABAATE Gonbmme TAG-
JANE SHaueRNH QYEKOAM, 4 NIABEOE, MOXKHO He 3AMETUTE CYIECTBEH-
HHX ocobGeRHOCTeH GYHKIIVE M B nTore OIMHGHTRCA OPHM NOCTPOCHHNM

rpaduka.
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Pnc. 49 Puc. 50 Puc. 51

IIpeanonoxnm, HanpAMep, UTO, BHIYHCIUE fHaueHMe (QYHKIUM
B 15 TOUKAX W OTMETHE COOTReTCTRYIOIIFE TOYKRH rpadura na Koopan-
HATHON MIOCKOCTH, MB INPANAH K PACYHKY 49. EcTecrReHHO NPeANO-
JIOHTE, YTO ackH3 rpaduxa GAH20K K HeNpepHEBHONA KpmBoit, mpoxo-
aameit yepes Bee ™M ToukH (puc. 50). Oaparo e¢HAcTOAmMA» rpadEK
(ecTecTBEHEOD, NPOXOAAIMUY yepes BCe 3TH TOUKH) MOXET GHITH COBep-
IIeHHO He HMOXO0MX H& »TOT »cKH3 (puc. 51—53).

JAns Toro vToOM m30exkarTh OITHGOK, HANO HAYUMTHCA BRIARIATE
XApAKTEepHEIe 0COBEHHOCTH (VHEKIOAH, T. €. HPeABAPDHTCIALHO HPOBECTH
ee HccaegoBamue. IlyeTrs, manpumep, ¢ GYHKOHM [ HAM H3BSCTHO,
970 OHA:

— ompenmeneHa HA ODLENHHEHAH NPOMEXYTROER (~oco; —=10),
(-10; 10), (10; x);

—~ obpamaercs B HyJb B Toukax -11 = 0, orpuoaTenrHa HA HH-
TepBanax (-oo;-11), (-10; 0) BT NIONORHETENBLHA HA HHTEPBAJIAX
(-11; -10); (0; 10) m (10; co);

— BOJPACTAST HAa TmpomexxyTHax (—oo; ~-10), (-10; 10), [12; 15]
n yOppaer Ha npomexyrrax (10; 12] u [15; oo);

— HMeeT NHHEUNMYM B Touxe 12, opuuem f (12) = 16, u Maxcs-
MyM B TOuke 15, npmuem 7 (15) = 19;

— HAKOHEL, 3Ea4YeEus [ IpH NpHGIMKeRHA YHATCHAN ApryMeH-
Ta K —10 7 10 HEeorpAHAYeHEHO BO3PECTAIOT N0 AGCONIOTHON BeAHUHEE.

ITH CBefleHHA IOSBOAAINT HOEATEH, ITO 3CKH3 Irpadbmnka GyHKOEN
OpUMepHEO TAROB, KAKUM O u308pakes Ba pucynke 53.

Vi AY
| 19
P16
_ -11]-10 15
0 x /l 0 10[12 x
Puec. 52 Pre. 58
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B  Paccmorpum eme opum npamep: mecaexyem (byHKLAIO

1
x)=——.
F(x) x2+1
1) Haifzem obmacts onpenerenns $yHKOEm. B pammoMm cayuae
D (/) — Bca umMcaOBAsA IpAMAN, DOCKOALKY 3HaMeHaTedAb x° + 1 He 0b-
pamaeTca B HYAb,
2) BamernM, uTo QyHKONA [ dermada: Aaa awdoro x

flomy=—L% =Ll —f(a)

(-z)2+1 2%+1

HMo2ToMy AOCTATOYHO HMCCASHOBATh QYHKIUIO M NOCTPOMTEH €e rpadux
opu ¥ 2 0, 3aTeM OCTAETCHA OTPASHTEH NOCTPOSHHYIO YACTE rpadMEa OT-
HOCHTEABHO OCH ODAHRHAT.

3) Haitaem Tourn nepeceuenda rpadura f ¢ ocaMe KOODIRMHAT.
Oce opzamuaT rpadur f nepecexaer B Touxe (0; f (0)). Buagenne f (0)
papso 1. IlosroMmy rpadmk f npoxoamr uepez Touxy (0; 1).

HAna roro urodnl HafiTy TOUKH nepecedenns rpadmra Pyaromun f
¢ och10 abcnBee, Haxo pemuThH ypasaeEne [ (x) = 0 (ero KOPHEH HABEIBA-
T gyramu Pyixyuu). Ypasnenme 3 =0 He nMeer KopHelt. 3Ha-
unT, rpadEk f He nepecexaeT ochk abciuce.

4) BuacHAM, HA KARAX IPOMEXRYTRAX (yHRINg [ OpHHHMA-
eT DOJMKHTeARHEe, & HA KAKHX — OTPHUATENEBHEE JSHAUCHAA; HX
BASHEBAT RPONENYMKAMU FHaKoOnocmoancmea pyuxyyu. Hap aru-
MH OPOMesYTRAME rpadmrr PYEKOAR JeMAT BHIe (COOTBETCTBEH-
HO Emxe) ocH abcomce. B gaEHOM cayuae, MOCKONRKY TpH XoboM x
ssavenne x2 + 1 noaosureasno, f(x)> 0 Ha Becel umcaoboit mpa-
Moif,

5) CymecTeerno ofnervaT nocTpocHMe rpadmra cBefeHHA
0 TOM, H& KAKHX NpoMesRYTKaX byExnua BospacTaeT MIAH yOBBaer
{3TH NPOMEKYTKH HASHBAIOT RPOMEIYMKAMU B05PAGCMAHUR UAR Ylbi-
eanun dysknmn). Jokamem, UTO ANA paccMaTpupaeMol ¢yHKINEH
OPOMERYTOR BOSpacTaHMA — 310 (—o0; 0], a mpoMexyTor yOnIRa-
g — [0; o0).

IIyere », B x; — ABA 3EaYEHHd M3 OpPOMexRyTKa [0; oo), mpuuem
X, > x,. IIocKONBRY X; W X, NOJNOMATEIBHLI, M3 YCJIOBHA X, > X, Cle-

|

ayer x2>x2, x2+1>x2+1 u, Haxomem, —— <., Hrax,

x§+1 xf«-l

f(xy) < f(x;), 7. e. byEknua f y6rBaer Ha npoMesxyrie [0; co).

Ha npome:xyTke (—oo; 0] dyurnua f Bospacraer. [JoxasaTenscr-
B0 UOPOBOAMTCA AHAJOTHYEC (MOMHO TAKIKE BOCHOJB3OBATLCA YETHO-
¢TI0 AaEHON dbyRxkuum).

6) Haltgem sHavenna GyHRIMA B TOYKAX, B KOTOPHX BO3PacTa-
HAe cMeHAeTCH yOHBaHHeM MJIH Haobopor. B HameM cryuae EMeeTcA
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Puc, 54 Puc. 55

JMIIL OfHA TOMKA, MPHHAMIEKAUIAH OAHCEDEMEHHO H UPOMERYTKY
BOSDACTANHAA, W NDPOMEXYTKY YOHBaHNA,— »T0 TOuUKA 0. Touxa 0 —

TOUKA MaKCHMyMa ¢yHEOHE f (Xx) = x’l-'- l; fO®=1.

T) Bameram, HAKOREIl, UTO NPH HEOI'DEHAYEHHOM VEENIHUEHAH X
sHavenne x°+ 1 HeOrDAHWMEHHO BO3PACTAET, a4 HOTOMY GBHAYEHHH

(o= le+ 1 (0CTABAACE TOMOIMUTENLHEINDG) NPUGHRIKAIOTCA K HYO,

IlonydeRHBIX B XOA@ HCCAESOBAHAA CBOCTR GYHKROHAR

()= ﬁ AOCTATOYHO AAd NOCTPOEHAA ee rpadmKa.

TlocTpore TOuRY rpadumma (03 1). M yetadoBmam, uTO
[0s o) — npoMemxyTOR yOmBanEa ¢yEKDEM f. IlceroMy npasee TOURH
¢ abenuccolt O rpadur pacyem B puge Kpmsoifl, KOoTOpas «HXeT BHHS»
(puc. §4). Tax xak f (x) > O opa JO6OM X, 5TA KPEBAA HE MOJKET Omy-
CTHTBCA EMKe ocH alciuee, npavdeM (CM. 0. 7 BCCAeAOBAHEA) IPH NpPo-
AOJKeHWH BOPARO IPadHK HeorpaHMueBRHO npubaumaerca K ocH abe-
nrce. OCTaeTCH BOCIOXE3OBATLCA YETHOCTRID yHrnum f: rpadmr f
IOXYIAaEeM, OTDASHE IOCTPOCHAYO AnA X » () RPEEYI0 CHMMETPHYED OT-
HOCHTENLHO ocH opauHar {puc. 55).

2. Cxema uccuepoBagms dymxnuwii. I[Ipn wccnegoranmAn GyHK-
oalt M Syfenm nDpmaepREBATLCA ONHCAHEOM cxeMil. B ofineM cryuae
HCCNeAOBAHAE DPEAYVCMATDHEBACT PeHIeHMe CAeAVIONIHUX 3ama4:

1) Ha#itu obiactm onpezeneHRnE M sHaveHul gammoll
¢yrEnEA f.

2} BuiacHuTh, ofinagaer MM PyEKOHE OCODOHROCTAMMY,
oferyaloiuMy NCCAeKOBaHRE, T. . ABAAETCH AU PYHK-
nua f; a) der”o#t miu mHeuermofi; §) mepuommweckodl,
8) BruECIATH KOODAMHATH TOUeK IepeceveHHa rpads-
K& C OCAMNM KCOODZHHAT.

4) Halfre DpOMeMXYTKH 3HAKODOCTOSHCTBA QyuKIuH f.
5) BLISCEETH, HA RAKHX OPOMeRYTHAX dyEKRIUA f Boa-
pacTaeT, A HA KakEX YOERIBaer.
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6) HafiTm TOUKH SKCTpeMyMA, BHN JKCTpeMyMa {Max-
CHMYM HIH MHEHMYM) M BLINHCENTH 3HAUCHHA f B 9THX
TOYKAK.

7) MecaeaopaTs moeeienue PyHeEnuM { B ORpPecTHOCTH
XapakTepHEIX TOUER, He BXOAAIRHX B odIacTh onpegene-

BuA (Fanpumep, Touka x = ana dyERmER f (x) = % ),

u npy GONBIIMX (DO MOAYAN) IHAYEHHUAX APIYMeHTA.

HeolxoqnMo 3aMeTHTh, UTO STOT NJIAH HMEeT NPHAMEDHENH Xa-
pakTep. Tak, AnA EaXoKIeHAA TOUEK IepecedcHHA ¢ ochbi alcmucc
BAA0 pemuTh ypaBHenme f (x) =0, Yerc MBI He yMeeM Aenarh Aae
B cayqae, Korga f (x), nanpumep, MEorodnes naroll cremeru, {(Cyme-
CTBYIOT, NIPABAA, METOAKI, KOTODHE NO3BOJAIOT RafiTH gHcHo KopHel
TAKOTO YPABHEHHA M CAMH KOPHH ¢ Jioboll Tounocreio.) IlosroMy uacro
TOT HAM HHOM »TAn HCCAEeJOBARMA NPHIOAATCA ONYCKATH. OZHAKO IO
BO3MOKHOCTH B XOi€ HCCAeHOBAHHAA DYHETHHA KeMaTeabHO NPHACpPAKHA-
BATBCH JTOH CXOMH.

HanGonee TpyAHLIM ITADOM HMCCASAOBAHHT ABAAETCH, KAK mpa-
BHJIO, TMOHCK NPOMEXYTKOB BospacTaHua (YOLIBAHHA), TOYEK SKCTpe-
MyMa. B caezyiomeii riase Bh DO3HAKOMHTECH ¢ ODIIHMHA METORAMH
pelIeHHA THX 38A8%, OCEOBAHHLIMM Hi IPHMEHEHMH METOZOB MATEMA-
THYECKOTC ARATHS38.

) BepTHEAKBHEIe OPAME®, K KOTOPDEIM E€OrPAHAYEHHO MPHOIHKA-
ercA rpajpur ¢yurnun f (Hanpumep, npaMaa x =0 gna PyERIEH
f(x)= : nIu npamme ¢ =1 10 ana rpadura QyRKOHA, H300pasKeH-
HOTO Ha pHcyHKe 53), HASHIBANT SEPMUKGRALHLIMU ACRMIIMOMAMI.
Yamie Bcero rpadHK HMeeT BeDPTHRANLEYIO ACHMOTOTY X =&

B cAyYAe, eCJIH BhIpaKeHHe, 3afalolee JAHHYIO (PYHKIHIO, KMeeT BHE
Apoln, 3HAMeHATeAL KOTOpoil ofpalaeTca B RYJIL B TOYKE 4, & YACHH-

Tenes Her, Hanpumep, rpadux dyvErumnn f(x) =% AMeeT BepPTHKAMDb-

Hy1©o acavmroTy x = 0. Aag rpaduka pyexuna [ (x) = tg ¥ BepTUKain-
HBEIMH ACHMIITOTAMH ABAAKNTCA OpAMBIE X = % +nn, TAe N € Z,
Ecan rpapurx GYHEKOMH HeorpaHMUYeHHO npaiamxaeTcd K He-

KOTOpOH ropmaoRTanbHO# (B cayqae dyErmum f(x) = .'r’-'lwi ¥TO mpa-
+

Mas y = 0, cM. prc, 55) unur HaxnonHOo# (NMpAMAA ¥ = x Ama rpabura
dyurnmn f(x)=x+ %, cM. puc. 32) npamo#i npHM HeOrpaHHYECHHOM

BOSDACTAHER (IO MOAYMI0} X, TO TAKYI IPENVIO HASLIBAIT 20PU30K-
maavyol (COOTRETCTBEHHO MHAXAOKHOE) acumnmomoii.

3. «Yremme» rpadmron. B Goabmumeree pasolpaAHEBIX BHIOIE

NpHEMepoB H 3aJa4 Ha DocTpoeHde rpadupor yHROUE BH BCTpe-
yaauck ¢ Taxoli curyanued: ¢yuxnoua sanana dopmynoit, rpebyerca
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HCCMEAOBATH ee cBoficTea W mocTpours rpapux f. IlpencrarnaeT sna-
YHTENEHHA NpakTHYecKn® MHTepec APYrad Jasnata safaH rpadpuw f,
¢ TMOMONBI0 KOTOPOro TpelyercA NepeuHCAUTE OCHOBHEe ¢BolicTEa
aToii $yRKOEA.

HopobaEie 3afavy MaCcTO PEILIAIOTCA B XOA€ SKCIEPHMEeHTAIBHBIX
accaepoeauuii. ocrpoerne rpaduKos Dpu 3TOM OCYINECTBARETCH PA3-
EEIMA MeroZaM¥. Hanmpmmep, mo rTouxaM, HafijemnrM sxcnmepmmen-
TamsHo. CymecTBYIOT TAKKE MHOTOUHACIGHHEE NPHGOPHI-CAMOIACHEL.
9T0, HEampuMep, ccHEIUIOrpadal, Ha SKpaHAX KOTODHIX SACKTPUYECKME
ronefanua npeofpasynTes B Hardagnue rpadpudeckne naofpareHnd.
ApyruM npuMmepoM npubopa, DOIBOAAKIIECIO NOAYYHTH HATAAZHOE
rpadpmUecKoe ONECAHME, CAYKHT KADAHOTPA); ¢IPOUATHIBASs WMOXY-
YeHHYID ¢ &T'0 IMOMOIILIO KADXHOTPAMMY, BPAYH ASJAIOT BLIBOKLI O CGO-
CTOAHUH cepieunolt peaTenLHOCTH.

C A0BONLHC THOAYHEIN IPHEMEPOM TPYAHOCTEH, BOSHEKAIOIIHX
OpE RCCASAOBAHHMH peaNbHHX NpPOIecCOoR, ANA OOUCAHEA KOTODHX HET
TOYHBIX TEOPHl, Pl MOKeTe TOSHAKOMATLECH, PACCMOTDeE pACYHOK 56.
B7ecs npRBeeHEN TPAQHEHN CPeJEECYTOUHOTO X0KA TeMIepaTyp no Mo-
croscrolt obnacTh B ¢erpane 1974 r. Toacroli nuHuedt H30fparkennl
+TEOPETHYSCKHAE KPHBHes A 1 B, QUKCADYIOIIEe PeaydLTATH AOGJITO-
CPOYHOrO HPOrse3a (MOCKONLKY NPOrHO3 AAeTcd ¢ TOYHOCTEIO go 5°,
KpuBHIX ABe). +Uurams »ror rpaduK, ME HAXOAAM, HAUDHMED, UTO
NPEANOAATANECEH TPH «BOJHE Xoxoaas (B nepuozi ¢ 4 no 10, ¢ 17 mo 19
E ¢ 23 no 26 derpansa). IIpeanonaranock TaKke OTCYTCTEHE OTTeneNell
E B neaoM xonoxHaa (go -17°... —22°) noroga. Oanaxo B geiicTRATENE-
BoeTH (rpadEr dakTHuecKoro X0oZA TeMHEPATYD HeobpaykeH TOHKOMN
amHmEedl B) remneparypa Oma seime HOPMH B4 5—10° (RaEMaTHZe-
CKAR HODMA, ABIAOIIAACA DPesyAbTATOM MHOTOJNETHHX HabGmwogenmid,
sagana gaawett M), B mepnox ¢ 4 mo 8 despansa Guno moTEINICHAS, 4 HE
mOX0JoZaHHe ¥ T, 4. OTH H ADYTHe CBRISHHA O ODOTHOSE H pPeanbHO
KAPTAHe BH MOMKeTe DONYYMTE, «UUTaA* IpadHKH, OpHABEAeHHHIE HA
pucynke 56.

s r A /]

Y Ty

2 4 6 8 10 12 14 16 18 20 22 24 26 28
Puc. 56

A
-
T
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YnpaxHenus

93.— IIpoeeaure nmo obmpeil cxeme mccaexosanue bymxmmuw, 3azan-

9‘4-_

Bo#f rpadmrom (pme. 57).

@ (cM, va6n. ma c. 55).

TlocTpoiite rpaguyr yHEnUH f, ecCHHM H3BeCTHH e¢€ CRBOMCTBa

IIpopennTe Ho ofieit cxeMe mccaemOBAHME KaXAoN M8 GQVHK-
maii ¥ mocTpoiire ee rpapnxr (95—99).

95.8 a) f(x}=5 - 2x; 6) f(x)=38 - 2x — x%
B) f(x)=8x-2; r fix)=x*-8x+2.
964 a) f(xm)=1-2 6) F(x) = - (x - 3)4
B) ”’"“3{13‘ r) f(x)=x%— 1.
97. 8 a) f () =Vx-8 8) f(x) = 4x - x%
B) f(x)=+x+1; r) f(x)=4- xt,
g pass
/ —— P)
R —:Lﬁﬁt‘ V. ANNE = E
1
a) %)
[’}
AN )"
6 ‘j{-z AP/ BEE - RN ©
A %
H H o
B) r)
Puc. 67
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Crpofiereo

o)

P — a) 6) B)

Obnacrs onpene-

ReEng [-6; 8] [-5: 4] [-4; 4] [-5; 8]

O6nacTs 3EATE-

it [-2; 5] [0; 6] [~8; 6] [0; 5]

Touxn mepeceve-

HES rpadEna;

a) ¢ ocex0 Ox A(-4; 0), o0; 0 A (—1; 0), A (3 0)
B {~2; 0) B (-1; 0),

C(2,6;0)

6) ¢ ocnw Oy C (0; 2,5) D (0:-2) | B(0: 4,5)

HpoMexyTRE

BHAKOMOCYOIH-

CTBA:

a) f(x}>0 [-6; -4), | [-5; 0), (-4; -1), [-5; 8)
(-2; 6] (0; 4] (2,5; 4]

6) f{x)<O (—4; -2) - -1; 2,5) —

IIpoMesxyTrN:

&) mospacranua [-3; 1], [-b; -2}, [—4: -2), [-8; 1)
[4; 6] [0; 4] [1; 4]

6) yOuiBanud (-6:-3], | [-2:0] [-2; 1] [-5; -3),
[1; 4] [1; 8]

Touxr

MAKCAMYMA,

MaKCEMYM LIf()=8(-2,/(-2)=|-2,1(-2=|1,f(1)=5

dyERIIR =2 =2

Toura ManuMyMa, | -3, 0,7 M=0|1,f(1)=-8(-8 f(-3)=2

MHUHEMYM f(-3)=-2

by 4, f4)=1

Homomuuremnse | f{(-6)=38 | f(-5)=0,5 f(4)==6 f(-5=3

TO9KA TpadmKra f@)=5 |f4)=6

98.— a) f(x)=x*+ 4x%
‘ B) f(x)= 2%+ x;

6) F(x)=1-Jx+4;
r) f(x)=Jyx-2-2.

wdorm=-2lzets 6 r@-2
B) f(x)=|z| - 2% 0 f =22
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7. CBOMCTBA TPUFOHOMETRMYECKMX (DYHKUUA.
TapmoHuyeckne xonebanmua

1. Hccaeposanue TpuronoMerprIeckKnx ¢dpyaxmmi, Ceoil-
CTBA H3yuaeMEX byHkoud ya00HC SAaNACHBATEL COTJAACHO NPHBEACHHAOHN
B OpeABIAYIONEM NYHKTEe cxeMe. CBejeM y)Ke HM3BECTHEIe BaM cboifcTBa
¢yarnuit cuHyC, KOCHHYC, TAHTeHC H KoraHreHc B Tabammy. (Beroay

TpepnoIaTAeTCHE, 4T0 1 € Z.)

DyHKIIHA

f(x)=sinx

f(x)=cos x

Fx)=tg x

fix)=ctgx

1.1 R R (——g + un;lz'- + nn] (na; = + »n)
1.2 [-1; 1} [-1; 1] R R

21 Heverran Yeraan Hevernaa Hewernaa
2.2 2n 2r T r

3.1 (=n; 0) (% + "ny 0) (nn; 0) (% + nng 0)
3.2 (0; 0) ©: 1) (0; 0) Her

4.1 (2nRr; x + 2nR) (—% +2nn; % + z:m) [mn; % + nn) (nn; -;— + nn)
4.21  (-n + 2zn; 22n) [12‘ + 2nn; 3:—;-‘ + Zun) (—% + nn; rm) (—% - 7n; m:)
5.1 [—% +2mn; 5+ 21m:| [~ + 2nn; 2nn] (*12‘- +ans g+ ;m] Her

5.2 ['21 +2n ;§21 + 2.1:n] {2nn; n + 2nn] Her (xn; ® + nn)
6.1 - ;— + 2nn x+ 2nn Her Her

6.2 -1 -1 Her Her

6.3 3 +2mn 2rn Her Her

6.4 1 1 Her Her

B Tabnuue MPpUHATA CASAYVIOIIAA HYMepailudA csolicTe dyvEKnuM [:
1.1 — ofnactp onpefieleHHdA;
1.2 — obnacrs 3aHauyeHuit;

2,1 — JeTHOCTE (HEUETHOCTE);
2.2 — HAMMEHBIOAN MONOKETENLHEIH mepHox;
3.1 — ROCDEMHATH TOYeK nepecedenms rpadmuea f ¢ ocew Ox;
8.2 — KoOpZHHATH TOUeK TepeceueHud rpaduka [ ¢ oceo Oy;
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4.1 — DpOMEMYTHH, HA KOTOPHIX [ IPHHHMAET DOIONKHTEALHLIC 3HA-
9eHAT;

4.2 — npoMeRYTKH, HA KOTODHIX [ NPpHHUNAST OTPMLATEALHEIC 3HA-
q9¢HNd;

5.1 — DpoMesRYTKA BOSPACTAHHS:

5.2 — npomMesyTER yORIBAHNS;

6.1 — TOUKE MHUERUMYMA;

6.2 — MESUMYME DYHEIHHN;

6.3 — TOUKRH MARCHMYMA;

6.4 — MakcEMyMH GyYHROHH.

CpoitcTBa TpHroOHOMeTPHUECKHX GYHKIHMH 4acTO NPHMEHAITCA
OpH pellleHHuH 38a4.
B Ipamep 1. Pacnono:kuM ® NOpAfKe BO3PACTAHEA HHCAA
sin (-1}, &in 1, sin 2, sin 3, sin 4.

Ioabayack GopMynaaMyu OpHBeReHRA, JATHINEM HTH YHCJIA B TA-
KOM BHAe, 9TO0El 3HAYEHHMS APryMeNTA OPHHALIEHANH OIHOMY N3
IPOMEXYTKOB EOSDACTAHMA CHHYCA — OTDPE3KY —;; ’2‘ :
gin 2 = @in (1 — 2), 8in 8 = sin (1 — 3), s8in 4 = sin (x - 4).
OueBHMpHO, 49TO —%(—1<u—4<u—3<1<n—2<12t-, no-

aroMy 8in (-1) < sin (x — 4) < sin (71 - 3) < gin 1 < 8in (x — 2). Hrax,
gin (-1) < sin 4 < 8in 3 < 8in 1 < 8in 2.

Pacemorpum rpadur ¢pyuroun £ (x) =2 sin (3:: - %5] (pmc. 58).

OH noay9seTcd OpPHE MOMOIIH CAEAYIOINeH IoCHeAOBATEABHOCTH npeod-
pasoBagwii:

a) cxarreMm rpaduka QYEKIHA ¥ = sin x B 3 pasa Bgoas ocH abc-
mncc noaydaeMm rpadrx dyERoum y = sin 3x (pac. 59);

¥i
y=2sin [8::: —3—“)
2 4
| -
0 x Tx | X
4 12
-9

Pue. 58
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wY

Pamc. 59
6) neperoccom rpadmra Gysrmun y=sin 3X Ha BexTOp (-i—, 0}

noay4aem rpapux QYRKIMH y = sin 3[.1:—%), T. @ Y= ain(ax—i—“]
(prc. 60);

X §
y=2sin[3x-3—“]
4
24
=gi 3=
| A APM[&; 4]
i !

Puc. 61
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IIpr npeoBpasoBamusX, HIYIEHHEX B 1. 3, <bopmas EKpupol
COXPAHACTCH (TAK ke KAK NpPH JBHM(eHHAX M NpeolpazoBaHUZX IIO-
Zobna). Ilosromy CHHYCOMAOH EASHIBAIOT He TOALEO Ipadmk cmHYCA,
HO ¥ A106y10 KPABYIO, NOAYYEHHYIO H3 Her'o HPH NMOMOINH CiEaTHi (pac-
TSKEHRH) BAOME ocell ¥ mochemyIOIRX IBMMendili mamr npeolpasopa-
Huit mogofma. 9T0 e JaMeUAHHEe CHDABELIHBO AXA APYTHX KPHMBRIX,
HanpuMep napaboasl unn runepSoant.

To ofCTOATENLCTBO, uTC cbolictBa ¢yuxnmit Bmna f(x) =
=Asin(kx~-5) n f(x)=Acos (kx +b) aHanorHuHk cpolicThaM CcH-
HYCA (AAN KOCHHYCA), TO3BOAAET CHABHMTENEHO ORICTPO IIPOBECTH
neenenopanne TAakux dyRROH: TIaBEOE — HANTH HX NepHOX K TOY-

KH, B KOTOpHIX 3HaucHuA pasHm O m t A,
. NMMpumep 2. Hecaeayenm dyaxomuw f(x) = 231n[3x~T) n

NOCTPOUM ee rpadmk.
Tlepnox dynxuuu f papen %‘ {cm. n. 4). Curyc obpamjaerca

B HVIL B TOUKAX BUjAa nn, n € Z, noamuyf(x}=0npn3x—%=un,
T. . IOpH x=%+%, n e Z. BareM, pemas ypaBEHeHHA [ (x) = -2

" f(x) =2, Doxyuam sin(Sx-%]-—l npu 3x-~r--§+21m, OT«

Kyna x-~-+2ﬁ. nelZ sin(Sx-T) 1 opr 3x- 4 =" 4 2xn,

12 a 2
OTKYAR x-‘?;\tz—;", n € Z. OrMeTHM NoaydYeHHBIE TOYKH HA OCH
abenuec. HocTarogyso paccMOTper:s OTPE30K, ANUHS xo-roporo PABHA
nepHoAy. B AaRHOM caydae yAOOHO B3ATL OTPE3OK i 2 34“ s JIeBBIH
KOHEN KOTOPOrO ARAASTCA TOUKOH MH- vA
HaMyma $yuxuun (puc. 62). Ianee pu-
cyeM rpadex QyHKnuH f, BOo3pacTaio- 2

_ n . 5x
meit or -2 o 2 HaA oTpeske [12, 12]
n yﬁusalomeﬁ or 2 mo -2 Ha OTpeske xR 3r
[5" 8z J Tpapux nepeceder ock abe- 12 4 4 .

12° 4 0 ox |in x

HHee B TO‘IKa‘K(%; 0] n(%; 0). Bexua -1z g2
rpaduka GYAKOHM [ Ha Beell qneT0BOM
npamoit moaygaerca U3 rpadAKA pUCYH- -2
Ka 62 casuraMA Ha g—;-f'-, n € Z, spons
ocw abcumec (pme. 58). Pre. 62
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2. TFapmonuveckuwe EoldeGanua. Benuumnsl, MeHAIOIHHECS CO-
TJIACHO BAKOHY
f(¢)=A cos (ot + ¢) (1)
BIH
1 (£) = A sin (0t + ¢), 2)

HIPaloT BAKHYIO POab B QpE3EKe. [Io TAKOMY 3aKOHY MEHHETCA KOOp-
JRHATA IIAPHKA, NOXBEIIeHHOrO Ha NpyXuEe (puc. 149). Topopar, uro
IIAPAK COBEDIIAET Z2GPMOKUYECKUE KOALOQHUS.

Oyaxumo (2) To:xe MOXHO 3ampcaTh B BEAe (1)

Asin(mti-tp)--Acos(mt-Hp—%).

IIapamerpu 4, ® ¥ ¢, IONHOCTHIO OOpegenamInne Komebaune (1),
HN€IOT CHEOHANbHHE HASBAEAA: A HASHBAIOT axniumydoli xoae-
banun, o — yuxaugecxoli (AMA KPYroBoi) uacmomoil rorebanuR,
¢ — HaxarbvHoil pazoft korxebarus (obwaHo SepyT ¢ € [0; 2n)). Ilepuon
dyuxnaii A sin (©f + ¢) 1 A cos (o + @), pasHLE %. HABKWBAOT Nepu-
ofom z2apmoOHUYECK020 KORCOAHUA.

Croiicrea byEromit (1) n (2) yaobHO DpOMINKCTPUPOBATE HA
cneavIoiIeN npuMepe B3 MexaHuKHA. IIyvers Toura M apmierca papRo-
MepHO B0 ORDYRHOCTE paamuyca R =4 ¢ yraopo#t cxopocTeio o (nmpm
@ > 0 ppamenne OpoTAB 9AcoBOH cTPeanH, a IpH @ < 0 — o wacopol

CTpenKe), NpHYeM B HAVAJNLHLIYN MoMeHT BpeMenH ¢ = 0 sexTop OM co-
'CTABAAST YroJ ¢ ¢ NOMOMHTENBLHBIM HAMPABJAeHHeM OCH abcmuce
{(prc. 63). PaccMoTpuM ape caeayoumae GYHKIMA OT | — KOODAHHATE
npoernut TOYKE BHa ocH abemmce m Enna-r — byasour x (P ny ()

B moMenT BpeMerH ¢ BeKTop OM COCTABIAGT ¢ MONONKATAIPHBM
HanpagsjaeHueM ocH Ox yroa ¢ (¢), npu sToM ¢ (1) = ¢ + wf coraacHe aa-
KOHY DABHOMEPHOIO ABHJKEHMA IO OKPYMHOCTH. Ilo ompegmeaeHEm
dyEROEH CAREYC B KOCHHYC

x(#)=Acos ¢ ({), T. e. x (1) =Acos (0t +9),
y({)=Asin ¢ (t), T. e. y (£} = A sin (o + ¢).

yi Hayunm ceoficTea atHx Gyuxmmik,
A onHpadck Ha KHHeMarmdeckme coodpa-
M ;xeanda. x nepmoz paseH, oueBEAHO, Bpe-
MeERm T, 3a KoTOpoce TOTKA COBEDINAGT
N \q’“) 4 ozuH obopor. JZMHA OKDYRHOCTH DP&BHA
» 2nd4, a JuAEeilEAA CKOpPOCTE ¢ paBHA A,
0 *  pooToMy
p=2r4 _2%
v o
A Pacemorpust OfHH N3 MOMEHTOB
Puc. 63 BpeMeRM t,, B KOTOpLI Touka M 3aHuMA-
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er Kpaiinee npapoe nmonosxenue. Torga x (£y) = A, y (¢y) = 0. Haunnan
¢ 210ro MOMeHTa BheMmemu byHxmma x (f) 6yAaerT momepemenuHo yOni-
BATE OT A 10 -A Ha NepBol DOJOBHEE NEPHOLA M BOIPACTATE OT -A
0 A Ha BTOpoli DONOBHHEe NMeprnoa. IIDH PTOM TOYKA MAKCHAMYMA
dyEkoun x () — 2TO Te MOMEHTHI BDPEMeHH, KOTZa TOUKA 3aHMMAET
KpaitHee npasoe DOJNOMEHHE; TOIKA MUHMMYMA COOTBETCTBYIOT Kpali-
HEeMy JEBONY NOJOMEeHHK, f HyJN — BePXHeMYy H HIKHEMY OOJOMKe-
HRAM,

AnanoruuHriMu ceolicTramn ofinagaer B dVERDHA Y (1); e TOU-
KH MAKCHMYyMA M MHHMMYM& COOTBETCTBYIOT BEDXHEMY H HHACHOMY
NOA0KEHHAM TOYKM Ha OKDYJKHOCTH, a HYAH — OPABOMY M JI€BOMY
OOJI0RCHBAM.

Otmeram, vTo npu A =1, o =1 u ¢ = 0 dyaxnun x (#) u y (2)
PABHK COOTBeTCTBeEHO cos ! m sin {. [IpoBeprTe CAMOCTOATRIABEO,
9T0 WIBECTHHIE BAM cBoiicTEa 2THX GYHEIE JAerko moAy4YdTh, pac-
CMATPHB&A COOTBETCTBYIOIIEe ABMKEHHE TOUKH M0 €AWHMYHON OKDYIK-
HOCTH.

YnpaxHeHun

100.— Ilonrsyacey ceolicTBaMu TpHroHOMeTpHYecKMX GyEEInA, 3a-
MEHNTe BHIPR)KeHHE PABHEIM eMy 3HAMEHHeM TOi Je TPHIOHO-
MerpudecKol GYHKIUA EANMEHBIIErO TONOMEHTEABHOIO ApPTY-

MeHTA:
187 28w, 15w _8x),

, a)tg—5—. ainT, ) cos( s ),ctg( 5],

£ .. (_l4n 15z, 20x 35n
n)aln(5).tgs, r)cos7,ctg9a

101.§ Haitzure ofnacTs onpefesennd ¥ ofNacTh 3HAMeHMIT HyRROUN:

a) f(x)=3cos 2x - 1; 6) f(x)=2 - ctg 3x;
B)f(x)=2tg§; r) f(x)=1+0,5sin%.

102.§ HaitanTe DPoMeMYTEHN IHAKOMOCTOAHCTREA H HYAN QYHKIMM:
a) f(x)=-sinBx;  6) [(x)=tg 2L

B) f(x)=cos g; r) f{x)=ctg 2x.

103. HaiianTe MpOMeXYTKN BOSPACTAHAA, YOBIBAHHA, TOYKH MAKCH-
MyMa H MHEUMYMA QYHKIWHA:

a) f(x) =4 cos 3x; 6) f(x)=0,5 ctgf;

B) f(x}=2tg§; r) f(x)=0,2 sin 4x.
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INI——
105.-1‘2

108.

107.

108,

1090""

Hecneayiire dyurmuo B nocrpoiire ee rpadpux (104—105).

8) 7(x)=Zcoe %; 6) £ (x)=-2 sin 2x;

B) f(x)=-1,5cos 8x; r) f(x)=3sin 7.

8) f(x)=}tg2x 6) f(x) = -8 con 3%;

2) f(x)=-20tg %; r) f(x)=2,5sin‘%".
Koopaurara ABMKymerocs Teia (M3MepeHHAA B CAHTHMETPAX)

H3IMeHAeTCa IO YRasanHoMYy saxoRy. Haltnwre aMnauTyay, ne-
PHOA, YaACTOTY KoJelanua. BrUNCAHTe KOODAHEATY TENA B MO-
MeHT BpeMeHH f,, eciam:

a) % (t) = 3,5 cos 4nt, ¢, = 112 P

6) x{1) =5oos(3nt+—§), t, =4,b6c;

B) x ()= 1,6 cos bnt, t = 1% e;

r) x(t)=0,5cos(-’;1-—-§), t, =8 e

Haliamre anNnumTyny, nNepHO), UACTOTY CHIK TOKR, €CJAH OHA&
HAMEHAETCH IO 3AKOHY (CHJIA TOKA H3MEDeHA B aMNepax, Bpe-

MA — B CEKVHASX):

a) I (t)=10,25 sin 50n¢; 6) I{t)=05sin 20x¢;

B) I (t)=0,5 sin 10x¢; r) I{t)=3 sin 30n¢.

Haligure amnmuryay, Nepuos H YACTOTY HANPAMKEHUT, ©CaAHR
OHO H3MEHASTCT N0 3AKOHY (HAIPAMeHHe HIMEDeHO B BONLTAX,
BpeMA — B CEKYHAAX):

a) U (£) = 220 cos 60ni; 8) U7 (£) = 110 cos 30ni;

B) U () = 360 cos 20xt; r) U (t) = 180 cos 46xt.
PacnojiosuTe B NOPAAKE BOSPACTAHHS “THCJA:

a) cos 4, cos 7, cos 9, cos (-12,5);

6) tg (-8), tg 1,8, tg 4, tg 16;

B) sin 6,7, zin 10,5, sin (-7), sin 20,5;

" r) ctg 3,5, ctg (-9), ctg 5, ctg 15.

110.4

Haiianre ofiacTe onpemenenus dymrnmu:

_-_-._1_ = Jain? X _gg? X+
a) ¥ i 6) y Jsm g —c0s" 5

B) y=oosi:-l'; r) y=1’t¢x+ctgx.
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111.—

Haitanre ofnacte spauvenmill dymwmum:

F 3
= -48 : 6) y= -3
a) y=sinx cosx ) ¥ Tt te?
- 2
=J1- ; = -
B} ¥ cos 4x r) y= oty

Hceenenyitre dyarumic u nocrpoiite ee rpapur (112—113).

3

112.% a) f(x)=2eos(x+%]; 6) f(x)=%ain[-’5—x);

B) f(x)=tg(x—-;£); 1) f(x)=1,5coa(%—x).

113. a)f(x)=sin(2x'2f]* 6 1(x)= ctg(z 4)

5) f(x)=4cos(§+-;-); r) f(x)=tg (% —3x).

114, 8 Ile rpadmky, naodpaxxeHHOMY HA pHcVHKe 64, onpegenmTe

AMIUIHTYAY CHAM TOKA (MIM HAOPAMEBH), NepHOX KoJeba-
HEA, 3aOUIMHTe 38KOH IABHCHMOCTH CHALl TOKA (HIH HANpA-
¥EHAR) OT BPeMeHH.

I.44
154
A
0 0,2 03 0.4 06 t- o 002 oos 01 014 t-
_15 _90
a) 6)
LA U, B
1001
121
ol o,ﬁ\f’z "1.8% te ol o4\ 06 jo.8 12'tc
-12+
-1004
B) r)

Puc. 64
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115.— B xaxofi Gmmialimm¥ momerr Bpememn ¢ (¢ > 0), cumras
OT HAYUATNA ABHZKEHUA, CMOIMSHMe TOUKY, cOBepmawmmeil rap-

MORRGScKMe Rodebamus mo aaxony x(t) =5cos[%t+ %)
) MAKCHMANLHOS @) pasmo 2,5:;
B) pasHo (4 r) paBHO 57

§ 3.
Pemenune TpHIOHOMETPHYECKHX
YpaBHEHNiI H HEpPABEHCTB

8. APKCMHYC, apKKOCUHYC W apKTaHreHc

1. TeopeMa © ropue. COpMYIHpYEM BANKHOE YTBEDIK-
JeHHe, KOTOPHM yAOGHO NOABEOBATHCA IIPH DPeINeHuH YpPAaB-
HeHul,

Teopema (o xopue). llyers dynsumn { 30apacTaer
(nam yOrrnaer) ma npomemyrre [, umcno & — mofice
xz apavesml, npEENMacMLE [ HE PIOM HPOMERYTRS,
Toraa ypasuenme f{x) =g uxeor exmmcrsenmmk xo-
peEs: » HpoMemyTNe I.

JdoxkasaTenprcTBO. PaccMOTPHM BOSDACTAINYID QYHKIMD [
(B cayuae yGuparpomiell SYHENDUB paceyRacHms aHanormyas). Ilo
VCJIOBHUIO B NpOoMeMYTKe I cymecrayeT Takoe ymcao b, urto f (b) = a.
IToxameM, uTo b — egWHCTEGHHEIN KOpeHL ypapneHHA [ (x) = a.

JAonycTuM, 9T0 Ha NpoMexyTHe I ecTh eme uMcIo ¢ # b, Taroe,
gro f (c) = a. Teraa unu ¢ < b, nau ¢ > b, Ho ¢yBKUNAa { Boapacraer
Ha mpoMexytre I, mosromy coormercTBenHO JMGo f (c) < f (b)), aubo
f (¢) > f (b). 910 mporEEOpeumT paBercTBY f (¢) = f (b) = a. Cnepoba-
TeNBHO, CRENARHOE NPEANONOKeHNe HEBEDHO U B mpoMexyTKe f, Kpo-
me uucna b, Apyrux xopmHell ypammenns f (x) = a Her.
B HOpumep 1. Pemun ypaBmemme x2 + x = 2.

®yuarnus F (x) = ¥ + x Bospacraer Ha R (370 CyMMa ABYX BO3DAa-
cralmux ¢yrrnunii). Hooromy ypaeneume f (x) =2 umeer He Goaes
oAHOIC KopHA. JIerxko BRAeTb, 9ITO KOpHeM aABjfgeTcA x = 1.

2. Ap ¢. Kax BH BEAReTe, HYHKUMA CHHYC BO3IPACTEET HA
OTpEsKe —%; %' M UpMHAMAaeT Bce sHauenma or -1 mo 1. Crmegosa-

TEJBHHO, IO TeopeMe ¢ KODHe JUIA JI060T0 YHeIa ¢, TAKOTO, YTO |a| =1,

B HDONEXYTHEe -—%; % CYINecTBYET €AUHCTBeHHbIH KopeRs b ypaBHe-
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v Vi
1| y=smx 1L y=cosx
I e w
2 3 - b=arccona ~
 b-arcsina x 0 L Tox
al 2
-1 -14
Puc. 65 Puc. 66

HRA sin X = ¢. 9T0 1HcIo b HASKHBAIOT ADKCHEYCOM 4YHCa4 @ B ofo3Ha-
qalor arcsin a (pue. 65).

OnpegencHne. Apxcunycom TucIA a HasBA-
erca TAROe YHCIO H3 OTPe3Ka -%;%,emyc:wro-

poro paBseH a.

J—
2’

V2 _n n_ N2 x _R, R
aresin ~— =2, TaKk Kar gsinl = THZE[ E'E]'

Il DNpumep 2. Halfigem arcein

2 4 4
IIprMep 3. Haligem arcaini

, CHHYC KOTOPOr0 €CTh —%,

‘-_/\._ /

)

Uueao kna npomyma[ %

& ula

paBEO -%. Hoaromy arcsin(—%}

3. Aprrocunye. PyERIAa KocmAyce yOnEBaer Ha orpesre [0; x]
¥ NDpEHKHMAaeT BEce 2Havenud oT -1 go 1. MoaroMy ana mwboro 41rciIa a,
raxoro, uro ja| < 1, ma orpeswe [0; #] cymecTeyer eRuHCTBeHEHLI
KOPeEL b YpaBHEHHA €08 X = ¢, DT0 YHCIO b HASHBAKT APKKCCHEYCOM
wuena @ u oSosHaMawT arccos a {puc. 86).

OnpenenerHve. ADKKOCURYCOM HHCAR & HAIG
BRETCH TAKOS MHcOO K3 orpeska [0; x]), xocuuye Ko-
TOPOTO PAREH 4.

J8 _«x x _+8

—_— —— -u_ - ,
. Nlpamep 4. arccos 2 "% TAK R&ROOSG 2 H 66[0,11:]
IIpumep 5. arccos _Jz =3%  sax wax cos 3% = _2 u
2 4 4 2
2% ¢ [0; %)
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_r. =z

2’ 2
pacTaeT B npEERMaeT bee suadenns u3 R. ITosromy naa moboro amcna
0 HA HETEPEaJe (—%; g) CYINECTBYET eANHCTBeHHEIH KOpeRs b ypaBHe-

4, Aprraurenc. Ha nnwepna.ne( J OVYHRIEA TAHTEHC BO3-

HAA tg x = a. 910 uKECcAOC I HASHIBAIOT APKTAHTeHCOM TACAA @ B obosHA-
uasor arctg ¢ (puc. 67).

Onpenenenune. Aprxmanzencom IRCAA & Ha3H-

BAETCA TAKOe YHCAO H3 WHTePBAJA (—5- 3

3 H 2 ), TAHTeHe
KOTOPOro PaBeH 4.

Bl DOpawmep 6. arctgl=§, TAK KAK tg:’i‘ =1n -}e[—ﬁ; E].

Mpumep 7. arctg (—/3)=-%, rar rax tg|-Z|=-v3 =n
3 3

i3 n, R
3E( 2’2}
5. Apexoramrence. DyHKIHNE XKoTaHEres¢ Ha HHTepBare (0; m)
yOrBaeT 7 nprERMaeT Bce sxavenna us R. Iosromy ana moboro ume-
na g 8 gATepBade (0; 1) cymecreyer eauHCTBeHHEIT Ropens b ypaBHe-

HHA ctg x = ¢. D10 9HCNO b HASKIBAIOT APKKOTAHTEHCOM YHCNA ¢ 1 0f0-
sHaualoT arcctg ¢ (puc. 68).

OnpepneneHune. Apkxxomanzerncom IHCAA & BAIEI-
BACTCH TAKOE uHcnO BW3 muTepBaixa (0; ©), RoTaEreHc
KOTOPOT'O DABOH 4.

vA A
y=cigx
a 11
_x L b=arcctga
2 2 - 5 hd -
> n n x
O p-arctga * 3
a
y=tgx
}
Prc. 67 Puc, 68
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1 x 1 i
HpumMep 8. arcct ==, TAK KAK C --=—u = {0; n).
B fpumep € =3 I ® e

Mpumep 9. arcctg (— J_)-—?" TAK KAK ctg%—— 3 u
s_ﬂ. .
8 € (0; n).

YnpaxueHus

Cronero wropHeil, NPHHAANEKAIMAX JAHHOMY INIPOMERYTRY,
HMeeT Kamjgoe us ypapnenuit (116—117)?

118.— a) x"=3, x € (—oo; o0); 6) ;-3_-1-=—5s x € (—oo; 1);
B) x*=4, x € (—o0; 0} r) }-?2 =2, xe(-2; )

117.— a) (x - 3)8 = -4, x € (~co0; oO);
6) 2sinx=1,5, x ¢ [_g; ﬁs];

"? 2
| 5
S p) (x+20=5 xe[-2 o) 1) 0,5msa=-i, x e [0; x).
OrMeTbTe HA eAMHUYHON OKPYIKHOCTH TOUKH F,, Z1A KOTODAIX
COOTBETCTRYIONee 3HAYeHHe { YAOBIETEODAEST JAHHOMY DaBeH-
crey. Haligure spadeHne {, IpHHAIEKAIlee YERIAHHOMY IIpO-
. MeKyYTKY (118—120).
L, V2 [_a. =], __1 [_u.ﬂ],
118. a) smt——é--,[ E’ 2'], 6) gint = 2. é, ﬁ H
__v8 [_g. n]. n § — [_!_t.g]
B) gint = Sl i ) eint=1, 2 3|
119.-3 a) cost=—%, [0; =]; ) cost:‘?, [0; =);
B) coat = —-‘lz—g, [0; =}; r) cosi =90, [0;n).
120.8 o) tg =1, [—gz z) 6) ctgt =43, (0; )
B) tgt =43, (-g; g) r) ctg t =-1, (0; n).
Bamyucmure {121—123).
121.-9 a) arcsin 0; 6) arcsin[—‘/—-zE );

B} aresin 1; T) arcsin(—%ﬁ].
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122.— a) arooos[-%); 6) m.‘g_é;
 wwon(-B) 1) s

123.— &) arctg %; 6) arctg (-1);
% ) aretg 0 r) arctg 3.

. HMetor mm emmica BHpamenmsa (124—125)?
124.-8 a} arcsin (—-%); 6) arccos +/5; B) arcsin 1,5: r) arccos \%'

125.8 a) arccos w; 6) arcein (3-4/20);
B) arceos(—ﬁ); r) arcsin %
Haiiznre aaauenns sripaxenuit (126—128).
1268.-§ a) arcsin 0 + arccos 0; 6) arcsin(-—%)+arocos %;
n)arcsin—?&amoosg; r) arcsin(—l)+arecos§.
127.8 a) arccos (~0,5) + arcsin (~0,5);
6) amoos[—g)-amsi.n(-l);
B} amcoa[~§)+aresin[-i2-§];
r) arccos %-arcsing.
128.-8 a) arctg 1 - arctg V3; 6) arctg 1 - arctg (-1);
B) amtg(-@)-i-amtzo; r) arctg 71_§+aretg J3.
129.- 8 Cpasemre wmcha: 7
1 8,
a) amsin[—EJ B arccos ——;
1 .
6) amoos(—E) n aretg (-1);
B} amthEnaresi.nl; r)arocos(-l?—)narcsin%.

180.— C noMomp Kannrynartopa ¥an Tadnum Hafigure anaucHme
BHpasKeHns:
a) arcsin 0,3010; arctg 2,3;
i 6) arccos 0,6081; arctg 0,3541;
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B) arcsin 0,7801; arccos 0,8771;
r) arctg 10; arcsin 0,4303,

131.— Bruucanre:

a) 2amsin(—‘[2—§-)+amtg(—1)+amcos J?E;

6) 3arcsin%+4arecos[—-}§-]—aroctg(- 3)

B) amtg(—Jﬁ) + arccos (—7‘%]+ arcsin 1;
r) arcsin(-1) —%amcos %+3mtg[—%).

182.—~ Joxaxwure, 9T0 Zx% MOGHX YHCEX X; K X, N3 NPOMEKYTKA
* [-1; 1] u3 HepaBeHcTBa X, < X, cAeAYeT HePaBSHCTBO:
4 a) arcsin x, < aresin x,; 6) arccos x, > arccos ,.

133.-';} Hoxamare, Tro AXA MOGHX UHCER X; W X, B3 HEPABEHCTRA
: x, < X, CIEAYeT HEPABEHCTBO!

a) arctg x, < arctg x,; 0) arcctg x, > arcetg x,.

PacnonosnTe unuciaa B nopagke sospacranma (134-—1306).

134.4& a) arcsin %, arcsin (—0,3), arcsin 0,9;

6) arcsin (-0,5), aresin (—0,7), arcsin ;-;

B) arccos 0,4, arccos (~0,2), arccos (—0,8);

r) arccos 0,9, arccos (-0,68), arccos '55

a) amtg 100$ arctg (-5)9 mtg 0’7;
G) arcctg 1,2, arcetg n, arcctg (-5).

138,

[T SR R

9. Pewetne NpOCTeALUNX TPUrOHOMETPUMECKMX
YPaBHEHWA

1. Vpassenne cost=a. OueBHano, d9ro ecam |a| > 1,
TO ypapHeHHe
cost=a (1)

He HMeeT pemenmif, mockoabky |cos ¢| < 1 gaa moboro t.

IIyers || < 1. Hago mafitu Bce Takme umeaa t, 470 cos i = 4.
Ha orpeake [0; n] cymecTByer B TOYHOCTH OfJHO pPeiIeHHe YDABHE-
mna (1) — 370 YHCAO Arccos a.
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Vi .

Py
P, f Py
!

a) 6)
Pxc, 69

Kocunyc — uernaa ¢yExnuA, H, 3HAYHT, Ha orpeske [—mn; 0]
ypapHeHMe (1) Takye HMeeT B TOYHOCTH OAHO PpelIeHMe — THCJIO
—arccos a. Hrax, ypaepHenne cos { = @ Ha oTpeske [-n; n] Anumosn 2n
HMeeT ABa pemeHHd: ! =+ arccos ¢ (coBmafaiomue Opm g = 1),

BeneacTBie NepHOANYHOCTH HYHKIHHA COS BCe OCTANLHEIC pelne-
HHA OTHHYANOTCA OoT aTux Ha 2nn, (n € Z), 1. e, dopuyna KopHeh
ypasHeHHna (1) raxoba:

t=iarccosa+2nn, neZ, (2)

{(OdparaTe BHMMaume: 5Toif PopMyNcl MOMHO HONB3OBATHCH TOJBKO
npx |a] < 1.)

Pemenne ypasaeHna (1) MOMkHO DpOMIIIOCTDKPOBATE HA eAH-
HuuHol oxpymuccra. Ilo onpenerenmio c¢os ! — a1o afcnoeEcca TOY-
ku P, eqummusolt oxpymmocts. Ecam |a| < 1, To Takmx Touer gBe
(puc. 69, a); ecan ke e =1 ®an a = -1, To oagua (puc, 69, O).

IIprn a =1 uncaa arccos 4 M —arceos @ COBOAZAIOT (OHM PABHEI
HYJIO), TIO3TOMY PeINeHHa YPAEHEHHA cod { = 1 NpUHATO SAMHCEIBATEL
B BUpe ¢t =2nn, n e Z.

Ocofan dopMa sanmcy peimermit ypapHenni (1) npEHATA Takxe
Amga=-1ua=0:

costi=~1 opr t=n+2nn, neZ;
cost =0 upn t=g-+:m, nelZ

a

B DOpumep 1. Pemnm ypasnenwme cosx =

IIo popmyxe (2)

x=iarccos%+21m, ne Z.

s HPAXOAUM K OTBETY

B9 | -t

HocKoabKy arccos ; = %

x=t-’;+2un, neZ
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Npasep 2, Pemmm ypassenne cos x = -0,2758.
IIo dopmyne (2)
x = tarcces (—-0,2756) + 2nn, n e Z.

3navenwe arccos (—0,2756) HaXogHM ¢ DOMOIIBI0 KANBKYJIATOPA;
oHO npubimxenno pasHo 1,8500. Hrax,

x=1x,+2xn, n € Z, rRe X, > 1,8500.

Ipamep 8. Pemun ypaseenne ooa(2x—i‘-)=—7@.

2
Ilo dopmyne (2)
2x-X =iarocos[—ﬁ)+ 2nrn,
4 2
neZ 1.0, 2x—I—-:I:?+21m, OTRYIA

x—“iﬁwm, neZ

2. ¥pasaernme sin t = a. Ypasaeane
sint=a (3)

He mMeeT pemermi npm a|> 1, rax xax |sin ¢| < 1 gzaa aoboro t.

Ipu [a| < 1 Ba orpeaxe I:—%; I

oAHO pemmeHMe t, = arcein a. Ha mpomemyTke [

ypaBHeHHe (3) HMeeT B TOUYHOCTH

x, 37
2’

yORIBAeT H NPUHHMMAaET Bee 3Eavenus oT —1 ao 1. Ilo Teopeme 0 KopHE
ypapHeHHe (3) HMeeT M HA PTOM OTpe3Ke OZWH KopeAb. s pmcyH-
ka 70, a BHAHO, YTO 3TOT KOPeHL €CTh WHCIO £, = ® — arcsin g. Heicer-
BHTENbHO, sin #, = sin (n — £,) = 8in ¢, = a. KpoMe Toro, mnockonexy

] dyEKOHA sin

-£<tl<£,meeu-5<-t1<§nu——<n £ <1+§, r, e, {, Opu-

HAA/IESKHT OTPESKY [“‘ 3"].

2’ 2
¥i Vi
1 1
P
Py, a Pty %
0 * 0 x
—_ Pﬂ
"z
a) 6)
Pre. TO
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Hrax, ypapuerue (3) Ha oTpeaxe [—%; %1‘- FAMeeT ABA-PeIeHNA:

t, = arcsin a m {, = ® — arcsin @ (cornaaawoiue Upd ¢ = 1), YunTrsas,

UT0 HEPHOA CHHYCA paBeH 27, NOAy4YAeM TAKHe (GOPMYIH ANA SalHCH
BCEX pemeHHN ypasneHASs:

t = arcgin a + 2zxn, (4)

t=n~-arcgsina+ 2nn, n e Z. (5)

¥ rolHo pemrerssa ypaBHeHHA {3) 3aMHCEIBATE He IBYMS, A ofHOd

dopuyaoik:

t=(-1)* aresing + 2k, k c Z, (6)

Herpyzao yGeaurscd, 4T0 NpHE YeTHHX k= 2n us dopmyast (6)
HAXOZAHM BCce pellleHMH, 3anucaHHue Gopmynolf (4); npE HeYeTHHIX
k=2n+ 1 — pemnennsa, samuckBaeMbie opmyiodt (5).

Pemenue ypasaeass (3) yao6H0 WANIOCTPHPOBATL HA eAMHATHON
oxpyxsocrn. Ilo onpexeaenno sin ¢ ects opammara Tourm F, exunmd-
Holt oxpyxnocTH. Ecan ja| < 1, To rakmx Tovex aBe (puc. 70, a); npu
a=%*1 — oaua (prc. 70, 0).

Ecnm a=1, To unena arcsin 4 ¥ x — arcsin a COBIAAAIOT, NIO-
STOMY pellleHHe YPABRHeHNT

sint=1
OPHHAYTO SANUCHAAGTL TAK:

t=%+2uu, nelZ
IlIpr ¢ =~1 B ¢ = 0 DOpAHATA cAeAYIOINAA BANHCH perleHHit:
gin ¢ = -1, ecam t=-1;—+21m, nelZ.
gint=0, ecma t=nn, ne Z.
| IHpanep 4. Pemrn ypaBreEme sin.vc=’fE

2
IIo dopmyae (6) x = (—1)* aresin % +nk, ke Z 1. 0.

-

x=(-1*Z+nh, k<2

Ilpamep 5. Pemum ypaeHeHme sin x = 0,3714.
Cornaceo hopuyne (6)
x =(-1)" arcsin 0,3714 +nn, n e Z.
C nmoMoIbiI0 KaabKynAATOpa Haxogum arcsin 0,3714 = (L3805,

Ipumep 6. Pemun ypapEenue sin(%-%)=%.

Gyusnua cuEye mReverna. IlosTomy
m(z-1)= iz
2 10 2
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Mo dopruyae (6)

_R 1| _E =K ¢ 1+t K
-1 ( 4]-!—1!:’0, 5+( 1) 2+2ﬂ:k, kel

3. ¥paspenme g t =a. IIpn modon ¢ wa wmETEpBANE (—125; -:-)

HMeeTCH DPOBHCO OZHQ Taroe uuciao ¢, 4ro tg it =a, — 910 arcig q.
Mosromy ypaBHeHHE

tgt=a (M)
HMeeT HA HHTePEAIe (-%; %] AnEHOM * eAHWHCTROHHEIN KopeBs, MYRK-

INA TAHTeHAC HMeeT Nepmoj X. CremoBaTeNBHO, OCTANBHHE KODHYU
ypaeEeHua (7) orauaTes or Hafifennoro Ha 7u (B € Z), T. e.
t=arciga +nn, ncZ. (8)

Pemenne ypapsennsa tg ¢t = a yAo0EO NPORITIOCTPAPOBATE € 11O-
MOImMEK JHRAR TaRreHCOB (pHe. T1). HanoMmuuM, uro tg ¢ — »To op-
axuara Tourr T, mepeceuenua upamoi OP*: ¢ nuEnelf TaHTeHCOB

{cw. n. 1), dna moforo umess ¢ Ha JHHUHM TAHTeHCOB eCTh JIMIb
OA¥A TOYKA ¢ opauHaTOl @, 910 Touxra T (1; a). Ilpamaa OT mepece-
KAeTCA ¢ eARNHETHON OKPY;XHOCTHIO B ABYX TOMKAX; UPHM ITOM HHTEp-

BAJY (-%; % COOTBETCTEYET TOUKa P, DpaBo# NOAYOKPYMEOCTH, TA-

Kad, 9ro {, = aretg a.
Il Npuwmep 7. Pemum ypasnenne 7
tg x = /3.

ITo dopmyne (8) maxoaum peitre-
HHE x=arcth§+1m. neZ, a TAK KAK

arctg V3 =-§, NPEXOZMM K OKOHIATENb-

HOMY OTBETY:
x=f;—+1m, nelZ.

Ilpamep 8. Pemmam ypapHerue 0 1 =
g x = 5,177,

Ha popmynamu (8) caeayer, 9To

x=arctg 8,177 +zn, n e Z. Py,

C nONOMBI0 KAJLKYAFTOPA HaXO-
Jam arctg 5,177 = 1,3800. Pue. 71

a T a)
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IIpumMep 9. PerunM ypasHeHu® ctgx=-J§.

910 YypapEeHHMe DABHOCHNLRHO YpaBHeRmHo tg x =—71_.§, KOTOpoOe
pertiaeM ¢ momMoms Gopmyan (8):

x=arctg(—%§]+1m -—-—%+nn, neZ

YnpaxHeswa

Pemnre ypasuenna (136—143).

136.— a) ooax=l/2_2-; 6) oosx=—%;
B) cosx=112§; r) cos x =-1.
137.—« a) 2cosx+V/3=0; 6) V2cosx-1=0;
é’%n)2cosx+~/§=0; r) 2cos x—1=0.
188.-§ a) sinx=-%; 6) sinx=—.‘.g§;
B) sinx=—-2l-; r) sin x = -1.
139. 8 a) V2 sinx+1=0; 6) 2 sinx++38 =0
- 8) 2sinx - 1=0; r) 2sinx+2 =0.
140.§ a) tgx:-—,lg; 6) ctg x = 3;
¥
B) tgx=1; r} tg x=0.
141. 8 a) tgx+J§=0; 6) ctgx+1=0;
B) Jﬁtgx—1=0; r) Jﬁctg x-1=0.
< _\5. x__1,
142. aj) sm2x—-2-, 6) 0055— E,
i x—lQ —_
B) sin 2 =23 r) cos dx =0.
143.-8 a) sin x = ~0,6; ) ctg x = 2,5;
B) cos x = 0,3; r) ig x =-8,5.
Pemwnre ypasaeaua (144—147),
i e —.@-' —_— — .l_’
144~ a) sm(——é)— LF 0 te(-4n)= L
) cos (-27) = -¥3; r) otg(-£)=1
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145.— a) 2m(§-§]=~/§: 6) 2ain(3x-i—]=-4§;

5) J§tg(§+%)=3; r) sin(%—%)d-l=0.
146.— a) cos(%—2x)=—l; 6) 2am(%-fJ=J§;
n]tg(%—%):—l; r)2cos[—:-—3x)=1/_.

147.— a) sin 3x cos x — cos 3x sin x=i§-;
in2 X _ane? ¥ _ 1.
6) sin i cos 4 1;
n)sm2xc032x=—41;
2

in ¥ cos ™ —cos £ gin T = V8
‘r)smacoss coe;ssm5 3 -

lﬁg Jna gamxpgofl s ¢yEROIAR
y=2coa(2x—§) H y=sin[%+f)

Halfigare KoOpZMHATEH! OGLIHX TOYeK ee rpadmua ¢ ApAMoil:
a) x=4,5m; 6) y=-1; B y=1; 1) y=0
149. 8 Pempmre ypasmeRua cos(% -2x] =;. sin(2x+ i) = =1
Ay
H HaliiuTe ANA KAMXKAOr0 H3 HHX!
a) HanMerbIIHH TOMOMATONILHHE KopeHb;
6) rRopHE, DDHHANTEMANINE NDPOMEEHYTKY [—’2‘-; 32-];
B) HauGOMLIINA OTPHIATEARHEN KODeHDb;

r) KOpHH, UPHHAZISKAIME NPOMEXYTEY (—11:; -g»)

150. 8 HoxamuTe, uTO BCe PeleHHS YPABHeHRdA cig ¢ = @ HaXogarcsa
uo Gopmyne ¢t = arcctg ¢ + tn, n e Z.

10. Pewenne npocremunx
TPUIOHOMETPUUECKUX HEPABEHCTB

PemeEne HépaBeHCTR, COJEDPIKAITNX TPHIOHOMETPHYECKHE
¢yHKUHA, CBOAWMTCA, KAK NpPaBHNIO, K PelIeHHI0 IpocTefimmx Hepa-
BEHCTB BHAa sin i< a, cos t > a, tgi »a u 1. 1.

PaccMOTpMM HA IDpHMepax cmocoGH HX peieHNd.
B THOpumep 1. Pemam mepasescTso sint » —;.
Bce rouxm P, eTHENYRON OKDY:KHOCTH IIPH 3HAYSHHAX ¢, YAO-

BJAGTBOPAIIHAX JTSHHOMY HEPABEHCTBY, HMEIOT OpAKMATY, G6abIIyio
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HJIH PABHYIO — % MEosKecTBO BCEX TAKEX TOYEK — AYTA I, BRAeACHHAA

Ha pucyaxe 72. Haiinem ycunoBme mpHHazJe:XHOCTH ToYkn P, sToi

Ayre.
Touxa Pﬁ JIeKAT Ha OpaBofl MOTYOKDPYRHOCTH, OPDAMHATA P,l pasB-

Ha —%. M, CAepoBATENBHO, B KavecTse #;, yacOHO BIATL 3IHATEHHE
t,=amsin[-§)=—§. Hpeacrapum cefie, ure ME copepmmacM oOXOZ
Ay | 0T TOYER P,l ) 3 P,2 npotuB vacopolt crpeax:. Toraa ¢, > iy,

B, KaK JeTKO TIOHATSD, £, = T —arcsin [-—-;-) = Zé’l. Taxnm o6pasoM, Hoxy-

WaeM, 4TO TOYKA P, mpmHaznesuT Ayre l, ecan —%Qt (%‘. Hrak,

PeIIeHHA HEepaBeHCTBA, OPHHAANERAIGHE NPOMEKYTRY L—%; %] AJA-
iz

R BeaeficTere IePHOAMYHOCTH CHHYCA

OCTANBHEIE PeIIeHHA HOAVYAIOTCE RoOABTeHMeM K HANACHHKIM THCET
Buga 2zn, rae n € Z, IIpatontAM K OTBETY:

HOM 2R, TAKOBEI —%( t<

—%+21m <t<%+2fm, nelZ.

IIpumMep 2. Pemnam HepaseEceTso gint 41?-.

970 HePABEHCTBO O3HATAET, 4TO BCe TOUKH P, eXmHMTIHOM OKPYIK-
HOCTH NPH JHATEHHMAX i, YAOBACTBOPHIOMIAX IAHHOMY HEeDABEHCTBY,
HMET OPARHATY, MEHLIIYIO J?E MHOMKeCTBO BCEX TAKMX TOUEK —
Ayra !, BHjierenHad HAa pECYHKe 73. KoEnu ee £, n F, He Bxoaar

B PACCMATPHEACMOE MHOMKECTBO, HOCKOALKY MX ODAMHATEL He MeHbOIe,
4 PABEM —2"’*—2- YUrobm HalTH YCIOBHe, DPH XOTOPOM TOuKa P, mpH-
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HAANSKUT J_yuaamouy MHOXecTBY, Halizem ¥, n #,, BosnMem

t =ar081nT—z.

Pacemorpum o6xox ayra [ oT TOUKE P,1 K P,=I B HAUDABJCHHEH
vZ

2
HHA HepABPHCTEA M3 NPOMEXYTKA [ 32“, %] anuHo# 27 TAXOBLI
_&s=

5 <t < I YUHTHBAA MEPHOAMUHOCTD CHHYCA, NONYYAEM BCE pelue-

HHA HepPABCHCTBAL

Ho uacoBofi cTpeare; ¢, < t;, B {, = —n — arcsin — = -FT“. Bce peme-

54"+21m <t<X 1 *+2nn, neZ.

NIpasMep 3. PemuM HepaBeHCTBO CO8 f <%.

MHOMecTEO TOUEK GIHEMYHONR OKPY:HHOCTH, aGCIMCCH KOTODHX

MeHpINIE %, Aemar nenee npamoit x = %. 3HaUHT, MHOMECTEO BCEX TA-

KMX TOYeK ecTb Ayra l, BuifeneHHad Ha pEcYHKe 74 (koHnit ee F, u P

He BXOAAT B 910 MHOxecTso). Haxoanm ¢, u £,. Touxra F; pacmono:e-
HA HA BepXHel DOAYOKPYXRHOCTH, abcmucca P*; PaBHEA %, CleI0BATENE-
Ho, t1=amos%=1. Tpu mepexoge or Toukm F, k P, mo ayre ! sui-

moTHAEM ofxon npo‘mn ABHYKEEMA 4acoBol cTpenkk, Torma i, > t,

 § tg-zu arccos ; _-—- Toura HPAHATISHKAT me.nennoﬁ myre I

(BcKaIO¥AA ¢e HROHIE) DpH YCAOBHM, QTO 5 <t<?d 3

aenc-rna, npnamemamne apoMesxyTEY [0 2n] nmpeol 2x, TAKOBHL

3 <t <82, Bonepcrame meproaMuEOCTH KOCHHYCA OCTATHHEIE PolIeRHA

nonyqam'rca JofaBieHneM K HalffeHHRIM Yucea Buja 2nn, rae n € Z.
IIpuxoguM K oltommm.nouy OTBeTY:

. Pemenna Hepa-

§+2:rm <t<3r 7 *y2xn, neZ. 'Yy

IlpruMep 4. PemmmM HepaBEHCT- Py,
o tgt< 1. {

Tleproa tauresca papes n. IToaro-
MY HaltgeM cHAYANA Bce pelleHHA RAHHO- [
I'0 HEDABEHCTEBA, NpPHMHAXACHEKAUIME NpPO- \ 0
MEXYTKY —%; 12’- , @ 3aTeM BOCMONb3Y-
€McA NepHOSAYHOCTRIO TaHreHca. Jlas P,
BRJGIEHNA BceX TOueK P, mpasodl moay-
OEPYHHOCTH, 3HAYEHHA i KOTOPHIX YVAO- Prec. T4
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wY

Pue. 76

BAETBOPAKT NAHHOMY HEDABRHCTBY, OODATHAMCHA K JIMHMH TAHT€HCOB.
Ecnu { gaadercA peileHAeM HePABEHCTBA, TO opAnHara Touxm T,
papHag tg f, DOxHA OLITE MeHLIIe BAH panEa 1. MuosecTeo TARHMX
rouer T — ayq AT (pme. 76). MuoXxecTBO TOUeK F,, COOTBETCTBYOIONX
TOYKAM BPTOTO JQyva, — Ayra l, PHAecJeHHAs Ha pucyHKe (ofpaTuTe
BHHMAHHE: TOYKAa P,I OPUHARNEIXHAT, A P_E B¢ NPHHAAJICHKHT PaccMaT-
2
puBaeMoMy MHOXecTBY). Haxoamm ycnoBRe, mpH KOTOpoM Todka P,

n

npuHaaeRHuT Ayre L ¢ € —-;5; 3)® tg t, =1, crnenopaTensRo,

t,=arctg 1= 45. SmauuT, ¢ [OOKHO VAOBASTBODATH  YCAOBHID

'~% <t< -;5. Bce pemreHMs ASHHOTG HEPABEHCTBA, NPHHAZJNeKANIME

n’pomexcy'my[--;-; g], TAKOBEI: [—1‘-; £

3 4]. YuuTeBas NeproIHIHOCTE

TAHTeHCA, MOAY4IAeM OTBET!

bl L
-2 < L ,
) <t g an, neZ

NIpnmep 5. Pemmn HepaBeHCTBO co8 2x » -—lgz—.

Ofosnaure 2x uepes ¢, HOAYYRM co8 i » —[- Ha pacyrxe 76
BrIfeeHa coorpercTRyoman Ayra {. Haxoaum ¢, = arccos (-%E-] = %’5,
t;=~=2, oTKyja

4 +2un<t< e L4270, neZ

Ilepexona nepeuenﬂoﬂ 2, mONMydaeM:

3n

--i—+21m<2x< S% | 2nn, --38_+rm<x£ +nan, n e Z.

8
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INNpamep 6. Petan Hepa-
BEHCTBO 3@(%—%)4&@.

IlpeoGpasoBar JaHHOE Hepa-
BEHCTBO, MOJAYUNM:

n_x)_ 48
—_—— g ——,
t.g(s 2) 3
_tg(.{_sj I3
2 3) 8°
x T __JE_ Puc. 77
tg(z s] 3°
OGoaraIuM ; 3 epes t, rorna tgt > -£. Ha pucyske 77 Bnisenena
cooTBeTeTBYIOmana ayra l. Tak xak t1=arctg[-%) = -%, ooaysaeM

—% +RR <t < % + nn. TlepefineM k mepemenHol x:

L <% inn
gt <G -E < tm

5n

§+21m<x< 3 +2nn, ne Z.

YnpaxHenua

Ha eamuuvmOl OKpPYXEOCTH OTMeThTe TOYKRK P,, aaa Koro-
PHIX COOTBETCTRYNOINHE 3HAUYSHHA ! VEAOBACTROPAT ARHHOMY
HepapeHCTBY. HalianTe MBOMeCTBO 3HaveHMH ¢, yAOBAeTBOPA-
WINX HEePABSHCTBY M IPHHAMEKAIGHX YKASAHHOMY IIpOoMe-
wyTRy (151—153).

161.% a) amt>-2—, t e [0; r]; a) sinté-—-‘(zi, t e [-n; 0);
B) mnt>‘g—§, t e [0:n): T) sint<-%, t e [-n; 0)

J2 _r, ], 1 r, 3n ],

152.- a) cost > ?.tE[ -2,—2], 6) cost < -3, te[E ?],
1 [ n. n]_ ) ¢ _v8 ¢ [x,ax]

B) cost)'i"e é;i ’ r) cost < --2—, € 5,2—- .

- E . 1 « .

153.8 a) tg ¢ >3, te[ > 2], 5)tgt<ﬁ,te[ 3 2),
n)tgt>——,te(-%; %); r) tgt< l.te( % g)

79 Tpuronomerpmaecrue pynapun



Permate mHepanencTea {154—157).

154.— a) sinx > —‘122; &) sm.r<—‘[?§~,
% B) sin x» %; T} ainx<—-"{2—§.
158, a)cosx)—%; 6)cosx<-‘£—§;
B) cos x 2 3";; ‘/25
156§ a) tg x <3 6)tgx>—-J—l§-;
J%; r) tgx<-1.
157. 4 a) 2cosx-1> 0; 6) 2sinx++2 > 0;

B) 2eosx—V3<0; 1) 3tgx+/320.

Pemure HepapeHeTes (158—163).

. 1, X _\/_§,
158.— a) smzx-ci, 8) cos§> 2
s)sin:2:‘5<—‘/—2_&; r) tg 5x > 1.

159.— a) 2008(2x+ )<1. 6) J§tg(3x+%)< 1
B) ﬁdn(f+§)>k r) 2008(41—%)>J_.
—_ x_ 1,
160.— a) mn:\:cn:vs6 mmxmn'8 €2
. =T L _ﬁ.
\ 0) sn:lzcoa:ttﬂao.ssI sinx < 2
% B) 48in2x cos2x > 2;

: ]
r) cosscoax sinxsm§< 5
161. 3 8) ctg x> V5; tg[ 2x]>l;
1., k. x
) ctg3x< L r)3ctg[6+2)>
162. a)331n-4’5>2; 6)4eos§<-s;
B) 5tg 22 < 3; r) 0,5 sin 4x < -0,2.
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163.— HafizuTe pemnenns HepaReHCTEA, MPEHALAGKAMNES YRAIAHHO-
MY DpPOMEeXYTRY:

a)sinx)—%, xe(_g %)
0 g we[ 50
tbll!)'tag:r>-1 xe(—_ ]

r) sin2x<%, x € [0; n].

11, fipumeps! pelLseHrUa TPUTOHOMETPUMECKUX
YPABHEHUW W CUCTEM ypaBHEeHWA

B n, 9 6sim0 nokasano, KAK pemaTh npocTelimie TPHrOHO-
MeTpHYeCKHe YpaBHeHnA. Pemenne Gosee CAOMHLIY TPUTOHOMETDHUE-
CKHX ypapHeHHH Tpelyer amaEmMA POpMyd TpHromOMerpun, PaccMor-
PHM HEROTODEI€ IIPAMEP:I.

. Mpumep 1. Penmum ypapHenue 2 gin®* x +sinx ~ 1 =0.

BpeaeM HOPYI0 mepemennyio y = 8in x. Torga famHoe yparHeHEme
MOJKHO sammcaTh B suge 2y + y — 1 = 0. Mu mouaygaau KBazpaTHoe
ypaeHenue. Ero XOpHAMH CAYHKAT Y, =g B V= -1. CremoparensHo,
gin x =% nan 8in x = —1. B meproM cayuae DOGAYYAM pelleHuMs

x=(—1)*amml+uk,
T.€ X= (—1)‘r +nk, ke Z.

Bo BTOpOM cayuae HMeeM:
x=-%+21m, nelZ

Npramep 2. Pemum ypasnenne 6 sin? x + 5cos x —2=0.

Bamenaa sin® x Ha 1 - cos? x, DOAYUAM OTHOCHTEABHO COS X
KpazparHoe ypapBeEme O (l-cos®x)+b5cosx—-2=0, oOrKyAa
-Bconfx+b6cosx+4=0, T.0. Bcos2x-—5cosx—-4=0. Kak = B
nprMepe 1, BBeAEM HOBYK NepPeMEeHHYKR cos x=y. Toraa 6y —
—-bBy-4=0,0teyEa y= -lmy 11 YpaBHeHHe cO8 X = llnemte-

€T DeIDeHH, Tax KaK 1% > 1. Pemasa ypaBHeRH¢ CO8Xx =— %, HAXOOHM:

x=:|:—23§+21tk, ke Z.
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IIpumep 3. Pemum ypapHenme tg x + 2 ctg x= 3. -
O6osHaunM tg x uepes y. Ilockoabky ctg x = E&l';’ noxy4aeM

YDPABHEHHE y+-§ =3, KOTOpOe NPHBOANTCA K KBAADATHOMY y2 — 8y +

+2=0 (npz ycaosux y # (), Ero wopau y=2 71 y=1,
1)tgx=2, x=arctg2+nk, T.e. x=x,+nk, ke Z rae
x, = arctg 2 = 1,1072.
2) tgx=1, x=§+mk,kez.

IIpamep 4. PemrnM ypaBHeHEHe
8sin2x-4ginxcosx +cos®x =0,

3EAYERNA X, IPH KOTOpPHX cos x = (), He ABIAAIOTCA pelIeHMAMU
2TOr0 YpaBHEHNA, TAK KAK ecau ¢08 X = 0, TO JOKHO BEHNOAHATHCA
paseHcTBo 3 sin® x = 0, a KOCHEYC M cHHYC He MOTYT GHITH OZHOBDE-
MeHHO DABHEIMH HyaAw, IJosToMy MmoxHO 00e 4acTH ypABHERWA pas-
zemnTs Ha cos® x (anm Ha sin? X) ¥ nDpE 2TOM HOAYUHTE ypABEeHHE,
PABHOCHNBbEO? JAHHOMY ypasHemM®o 8 tg2 x -4 tg x + 1 =0, orkyaa
tgx=1uwm tgx= % CaepoBarento,

x=%+rm, neZ, ua x=arctg;+nk, ke Z.
Ilpamep 5. Pemnm ypassenue 6 sin® x + 4 sin x cos x = 1,
3amenum 1 B npasoit yacTu ypaBrenus ua sin? x + cos? x. Iocre

BEIIOJHEHN A COOTBETCTBYIOMUX Npeobpasopanmit moxygaem 5 sin? x +

+ 4 gin x ¢o8 x - cos® x = 0. BocmoanayeMca IpMeMOM pPEINEHHS 0O-

gobHoro ypaBHeHHMs, KOTOpeIi onmcam B npamepe 4, B peayawraTe

uMeem tg x =%, tg x = -1. CnezoBaTelbHO,
x=arctg';+:tn, neZ um x=—’4‘+1tk, keZ

Opumep 6. Ypasmenme sin® x —sin 2x =0 mnocne 3aMeHE!
sin 2x ma 2 sin x ¢os x mpmBogMTen K BUAY sin’ x — 2 sin x cos x = 0.

PaznoaM nepyio UacTh HA MHOMHTeNH: sin x (sin x — 2 cos x) =
=0, otyaa ginx =0, v,e. x=nn, neZ, unua sinx-2cosx =0,
orkyAa tgx=2n x=arctg2+nn, neZ, 1.8, x=x,+ 18, ncZ,
rae x, = arctg 2 =~ 1,1072.

Kak 1 B npumepe 4, Mo&HO OBIO PAsAennTh Ofe 9acTH ypapHE-
HUA Ha ¢08% x M TOXYUHTL ypasHeHue tg? x - 2 tg x = 0. Ecun xe ge-
aETe Ha sinf x, TO HYXHO YyuecTh, UTO Té X, NpPH KOTOPLIX
gin ¥ = (), — pemennsa ganHoro ypasHeund. [TosToMy X KopHAM noxy-
YeHHOIro Oche AeJieHua ma sin® x ypaBHeHESA ctg x — 9= 0 Bamo moba-

BHTH KODHH ypaBHeHMA 8in x = 0.
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Muorse ApyrMe ypasHeHHs, HanopuMep ypabHemme sin® x -
—ginxcos x+cos2 x =0 nam ypapmeame sin® x + 2 gin? x cos x -
-5inxcos®x+2cos® x=0 M T. 0., TAK)Ke DPeWANTCA JeNeHAEM
neBoit ¥ npapot wacrel yparHeHEUA Ha KOCHHYC (MIH CHHYC) B cTele-
HHA, paBHOM cTenenu ypaBReEnd. IIpenBapmTesLHO HAZO0 HPOBEPHTH,
ABNAOTCH JIN 3HAYEHHUT X, A1A KOTOPHX cos x = 0 (8in x = 0 apu ge-
7eHMA Ha £in® x), pelIeHRAMHM JZAHHOIO yparHennsa. Tai, ypapReHKS
BTODOIi cTemeHn geadr Ha cos? x (mam sin? x), a Tperreit — na cos® x
(znu sin® x) » samenok tg x (wam ctg x) ma py momyuaoT anreSpamae-
CKOe YpAPHEHHeE,

B Ipumep 7. Pemun ypaemenne cos 6x + cos 2x = 0.

Opeolipazora CYMMY KOCHHYCOE B NpPOHaBefleHHe, IOAYENM
2 cog 4x cos 2x = (0. Dro ypaBHeHHne o6pamiaeTca B BepHOE DABEHCTBO,
ecia cog 4x =0 nax coa 2x =0, T. €

=K =B ek, An
x~8+4,kez,mma: 4+2,neZ.

NIprMep 8. PemaM cucremy ypasHeHHEHN

_5x
x—y 3"
ginx =2 siny,
HFs nepeoro ypaBHeHHA HAXOOHM y=x-5—3"-. Toraa 2 sin y=

4
= gin £ + v¥3Co8 x. Btropoe YypasHeHHE CHCTEMH IpHMeT B sin x =
=sinx+ v3cos ¥, oTkyAa cos x = 0, x=-’2‘+m, rae n € Z. Nanee Ha-
bz bn _Ixn
3 —2+1m 3 =nn G’ neZ
OrBer. (%4-1‘1’3;11:” —%], nel,

=2'sin[x-§3£)= 2(smx cos%—cosxsin“] 2[sinx -—ia-coex} =

XOZAM =X —

Ynpaxnexus

Pemure ypasneuns (1864—1688).
164.~ a) 2sin®x+s8inx~-1=03 6) 3sin2x-5s8inx-2=0;

B) 2sin? x ~sin x~1=0; r) 4sinx+11sinx-3=0.
165. 8 a) 6ecos? x+cosx - 1=0; 6) 2sin?x+ 3 cos x = 0;

B) 4cos x~-Bcoex+383=0; r) bsinx+6cosx~-6=0.
166. 8 a) 2cosf x+s8inx+1=0; 6) cos?x +3s8inx=38;

B) 4co8 x = 4 — gin? x; r) 8sinfx+cosx+1=0.

83 Tpnrouomerpavecxkme bynruMu



167.—

1680—

1690_""

170.—

171.—

1721"-

173.—

176.

a) Stg*x+2tgx—-1=0; 6) tgx-2ctgx+1=0;
B) 2tg? x +8tgx—-2=0; r) 2etgx-8tgx+6=0.
a) 2cos® x + V3cos x = 0; 6) 4cos®x-3=0;

B) V3 tg?x-3tgx=0; r) 4sin2x-1=0.

Pemmure ypagHeHHNa (169—174).

a) 3 sin? x + sin x cos x = 2 cos® x;

6) 2 cos® x — 8 sin x cos x + sin? x = 03

B) 9 sin x cos x — 7 cos® x = 2 sin? x;

r) 2 sin® x - sin x cos x = cos® x.

a) 4 s8in? x — sin 2x = 3; 6) cos 2x=2co8x - 1;

B) sin 2x — cos x = 0; r) sin2x +4cos?x=1,
a) 2sin?x =+/3sin2x; 6) V3 tgx —Bcigx =2;
B) ginx+V3cosx =0, r) tg x = 3 etg x.
8) sin 2% + 2 cos 2x = 1; 6) sin‘z"—coa‘f=%;
B} 3 8in 2x + cos 2x = 2 cos? x; r) l-cosx=2sin§
i in® = {: .. ..§-—-= M
a) sin 4x + sin® 2x = 0; 6) Ste %78 1;
2
5 — [} — Rl 3 _{.—- E
B) §sinx+4-2’ r) 1-8in2x (cos2 ssz.
8) cos Hx —cos 3x =0 8) sin 7x — sin x = cos 4x;
B) g8in bx —sin x = 0; r} cos 3x + cos x = 4 cos 2x.

+ PemETe cucreNt ypasHeHnli (175—176).

3 =T, X — =§,
% a) {’Hy * 6 {~ Y2
cosx—-cosy=1; cos? x + gin? y = 2;
- =F
X+y=m, [‘) xX+y 2'
ginx +s8iny=1; sin?x-sin?y=1.
( _=
a) sinx —cosy =0, 6) Xty=y»
sin?x +cos? y = 2; tgx tgy=ﬁl;
ginx +cosy =1, X=y=2»
B) { 2 !: . r) 1
gin® x —cos’ y=1; sinx cosy = 2.
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CeeneHNst U3 NCTOPUA

1. 0 nponcxoxZeHHH ©ANHHI, HAMEDeRHs yraoe. I'pagycHoe
HIMEpeHHe YI/IOE BOSHHKA¢C E JlpepHeM BaBnnome zafoaro o Homodt
spal. Hpemm cumrayie, uro ¢Bolt Amesmoli myre Conmne comeprma-

er 3a 180 «maroBe, M, 3HAYAT, OJHH 4INAT* DABEH ﬁ pasBepHEYTOro

yrna. B Basnnone Guizia DPHHATA IIeCTHACCATEPAYMHAS CHCTEMA CUHC-
NeHUs, T, ¢. PAKTHUYSCKM YUHCHAA 3ISNUCKHBAJECE B BHAE CYMMH CTe-
neneil gyncaa 60, a me 10, ®Kax »T0 OPHEEATO B Hamell FecarepwanRoii
CHCTeMe. ECTecTBeHHO NOSTOMY, YTO AAA BEeAeHHN 6olee MeJIKHX
eAUHHI] N3MEPeEHS YIJIOB ONUH «IIAT's IIOCISAOBATSALHO ASMHICT HA
60 qacTeii.

BaBpENoOHCKAA CHCTEMA M3MeDEHHA YIMIOB OKAZ&JACE JOCTATOY-
HO yaobRoif, 1 ee coxpaumym MaTeMaTHKH I'penmun u Puma. Tepmm-
HE, KOTODMMU MK HOJBIVEMCH AMA HA3BAHMA YIVIOBHX BeNMYHH,
AMEIOT JATHHCKHE KOpPHHA. CHOBO «rpagycs HPOHCXOSHT OF JATHHCKO-
ro gradus (mar, crynens). B meperoae ¢ aarumckoro minutus ozma-
yaer <«VMeHBIIeHRHT»., Haxonen, secunds nepeBOomETCs KAaK <«BTO-
pass. HMeeTcHa B BUAY clenyomee: FedeHHe rpagvea Ha 60 uacreif,
T. €. MHHYTH,— BTO HepEOe JejeHHe; AejeHHe MHHYTH Ea 60 ce-
KYHA — BTOpOE meneHue rpaayea. Manoyoorpefurentroe HaSBRaHMNe

% CeRKYHAM —— TePOAHA, NATHHCEOe tercina osmadaer «TpeThe» (He-

JeHAE TPagyca).

IIpunaraa cefiuac cuerTema 000SHAYUEHHA BEJIWYHH YTJIOB IIOJY-
YHAa WHPOKCOe pacnpocTpaHerne Ha pybese XVI m XVII BB.; e yme
NONb3VBANACh TAKHE HBBECTHHe ACTPOHOMH, Kar H. KonmepHmk
BT. Bpare. Ho emie K. lITonemei (II B. B, 5.) KoauuecTso rpaay-
cOB 0503HAYAT KPYRKOM, THCIO0 MARYT — IITPHXOM, 4 CeKYEX — ABY-
MA IOTPEXAMH.

Hpyras egMHMnS HIMEPeHUN YTJOB — pddusr — BBeAgHA CO-
BceM HezapHO., Ileppoe magamme (910 OHIIM »K3aMeHANAOHHEE OH-
JNeTH), COZep:KAINee TepPMHMH ¢pPAXHaH», nogeuiock B 1873 r. B Anr-
mn, CHAYANA B oﬁoanaqennaﬁ YEA3HBAAOCh, YTC HMEETCA B BRIY

pPaXZEaEHAS Mepa (HAIpHMep, “T — yron B % paxEan), HO BCKODE HEH-

gexe R (raH r) cranm onyckaTs. CaM TEDMHE «DATHAH» NMPOMCXOIAT
or aaTuEcKore radius (comma, Jayd).

Ecay semOMHHTE ORpemeneHne YIIA B OAUH paAuaH (LeHTpaAb-
HEIA yroja, AMWEA ZYTA KOTOPOrO DABEA PAAHYCY OKPYRHOCTH), 10 BEI-
6Op KOpPHA <«pAZ» A7 RASBAHHA TAKOIO YIria NpeACTSBAAETCH COBEp-
LIEEHO @CTeCTBEHHEIM,

2, 06 EcropENM TPEHTOHOMeTPHE, CNOBO «TPMICHOMETDHSA® BOep-
BHe BeTpevaetrcs (15050 r.) B 3arfiapHM KHHIH HeMeHKOTO TeONQra
u marematTara IlMTuckyca. IIpoMCIOMXIZeHHEe 3TOTC CJIOBa TpedecKoe:
TPLYOVOV — TPEYTOILEMK, UETPE® — Mepa. HHHIME CIOBAMH, TPHIOHO-
MeTpMA — HAYKA 00 H3MepeHnU TPeYroALHUKOR, XOTA HASBAHUE BO3-
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A HHKJO CPABHATENLHO HEZABHO, MHOrHE OTHOCH-

R b MEblIe celiyac K TPUMOHOMETPHH MOHATHA B harTh
d OLIN HM3BECTHEI yiHe LBe TRICAYI JleT HA3AZN,

JANATENHLHYI0 HCTOPHIC MMEeT NOBATHE CH-

0 q, HycA. DAKTHISCKH DAINHYHES OTHOIIEHHS OT-

PE3KOB TPeyroJbHHKA H OKPYJRHOCTH (a IO cy-

IIecTBY, H TPHIMOHOMETPHYECEHMe (YHEKIUH)

BeTpeualoTes yxxe B III B. s10 H. 3. B palorax

AM _ A4 BeUKMX MaTemaTHKOE J[IpeBHe#t T'pemmuu —

R 2R Esgkaupga, ApxuMejga ANONNOHHSA

Ileprckoro. B paMckmii nepuox 5TH OTHO-

Pnc. 78 [IeHUA YKe AOCTATOYHO CHCTEMATHUHO HCCHe-

Jopanuck MexHenaeM (I B. H.3.), XOTHE M He

npnobpenu cnequar:rHOro Haspaausa. CoppeMeHunit caAyC yria o, Ha-

DPAMED, A3YIAICH KAK IOAYXOPAa, Ha KOTOPYIO OIMMDAETCS NEHTPAIB-

HHI yroa BeJIMINHON o, HAH K4K X0pPAs YABOeHHON ayru (pmec. 78).

B nocaepyiomuif mepmoxz MAaTeMaTHKA AOJATee BpeMdA HarGomdee
AKTHBHO pasBUBAJACh MHAMMCKHMHE M apalCKAMH  VIeHBIMH.
B IV—V BB, noABHACHA, B YACTHOCTH, Y€ CHeIHaJAbHEIN TepMHH
B TPYASX [0 ACTPOHOMHM BeJHKONe mEmuiickore yuesmoro Apnal-
xarTH (476 — ok. 550), HMeHEeM KOTOPOTO H&3BAH IepBrif nEANN-
cknft coyTHEE 3emnu, Orpesor AM (puc. 78) om nasran apdxadwusa
(apdxa — MONOBHMHA, JXH6a — TETHBA AYKA, KOTODYI0 HANOMHHAET
xopza).

IMozgHee npuBANOChE G0Ji¢ce KpaTKoe HA3BAHAEe dNuda. Apabecku-
ME MaTreMaTEKaM? B IX B. cmoBo dwusa (mmu dmcuba) O6LI0 3aMEeAEHO
Ha apabcroe coBo dacaits (BuInykaocTe). Ilpyn nepesoge apaficknx ma-
TeMaATHIeCKAX TeKcTOB B XII B. 5T0 ci0B0 GBHIIO 3aMeHeHO JATHACKHM
cunyc (sinus — uarub, KpUBUIHA).

Croeo Kocukye HaMHONO Mojoxe. KocmHye — 5To corpamenue
JATHHCKOrO BRIpa)KeHma complementy sinus, T. e. +AOMONHETENLHBIH
CHEHyC» (HJIH HHAYE <«CHHEYC JHSOHONHUTEABHOH [AyrAs; BCIOOMEHTE
cos o = sin (90° — a})).

HMmea geno ¢ TpATOHOMETPEYECKNME (YHKIUSNMH, MBI CYIIECT-
BEHHO BEIXOJMM 33 DAMKH Z0JAYH <¢H3MEPEHMSA TPCYTOALEHRKOBy. Ilo-
sroMy MapecTHHI marematur P. Kaeidin (1849—1925) npeanaran
y9eHHe 0O +TPHrOHOMETpHUYSCKHX*» (QYHKIUAX HASHBATE HBHAYE —
ZonuoMempueil (naTHHCKOe gonic osmadaer <yroas). OnEaxo 3r0 Ha-
3BAHHE He IPHBHIOCEH.

TaHTeHCH! BOZEHKIN B CBASH ¢ PerleHHeM zafaun of ompenene-
HUHM ZaAHB TeHA, Taxzenc (a TAKEE KOMAHIEHC, CEKAHC H KOCCKAHC)
BBefleE B X B. apafckiM mateMaTRKoM AGy.a-Badoil, koropsiit cocra-
BHJI H OepeEble TAOXHIL ANA HAXOXAEHMA TAHTEHCOB M KOTAHTEHCOE,
OpHAKO 3TH OTKPHITHSA NOJroe BDEMA OCTABANHMCE HEHABECTHRIMH eB-
ponmeBicKHM YueHBIM, H TAHTeHCH OBRLIH 3aHOBO OTKDHTH B XIV B.
cHauana aprmmiickuM ydeHEIM T. BpasepamHoM, a mozaEee He-
MeIKMM MATeMATHKOM, acTpoHoMoMm PermomomnrTamom (1467 r.).
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HaspaEne <«TARTeHCGr, NPOACXOAAINES OT JAATHHCKOrO tanger (KacaThb-
cg), noaeunock B 1588 r, Tangens mepeBoZHTCA Kak +«Kacalomumitcas
{BemOMEMTE: JIMEMA TAETEHCOB — 9TO HKACATEAbHAR K CAUHHUHOM
OHKPYMCHOCTH).

CoBpeMennnie oocHAMEHNSA arcsin ¥ arctg moasamores B 1772 r,
B paforax seHcxoro Maremaruxa llepdpepa m mapecTHoro Pppan-
nyacroro yueroro JK.-JI. Jlarpasixa, XOTE HECKOJIBKO DAHee HX
yre pacemarpuran f, Be puyaau, koroprll yooTpenan HEYIO CHM-
ponERY. Ho OOIMenpHAATHMHE 9TH CHNMBOJL CTANH ANINE B KOHIE
XVIII cronerua. IlpucTapka <apks IPOMCXOAHMT OT JATHHCKODO arcus
(nyx, Ayrs), ¥ro BIONHE COPAACYETCA CO CMEBICIOM NMOHATHA: arcsin x,
HanpuMep, — 3TO Yron (& MOKHO cKRA3aTh, U XYra), CHHYC KOTODOTO
pPaBeH X.

Jnnrensnoe BpeNS TPHIOHOMETDHS DABBHBANACH RAK UACTh Teo-
MeTpuu, T. €. GaKTH, KoTopble M cefiuac popMyadpyeM B TEPMUHAY
TPHTOHOMeTPHEYecKHX GVEROAN, DopMyIRpoBANHCE H AOKASHIBALHCEH
¢ HOMOIILIC TeéOMeTPHYECKHMRX moHaTHA B yreepsgecHmit, Ilomanyil,
HaubonslMe CTUMYIN K PASBHTHIO TPHMIOHOMETPHM BOSHNKAJIM B CBA-
8H ¢ pelleHmHeM 8afau ACTDOHOMHH, YTO HpeicTapaano Goapmiot
OpaRTHYCCKRE HETepec (Hanpumep, ANA pellleHHA 34AAY ONpeAereHRA
MeCTOHAXCIKAeHUA CYAHA, NMPEACKASAHMA 3aTMEHHI # T. A.).

ACTPOHOMOB HHTePECOBAAHN COOTHOIMOHHA MEMXAY CTOPOHAMA H
yraamu cepuuecKuX TPeYPOJLHUKOB, COCTABAGHHEIX M3 SOJMBINEX
HPYrOB, N&XAIMAX Ha cpepe. H HANO 3AMeTHTS, YTO MATEMATHKR Xpep-
HOCTH YAAUHO COPABAAAHMCL € 3ANAYAMM, CYIIecTBeHHo Oomee TpyIA-
HEMH (MOYATANTe KHUTH 0 chepHICCKoill TEOMETPHME), HERENNH IANAMH
HA peIIeBde TNAOCCKAX TPEYTONBHHKOE, KOTOPEIMH EBHl 3aHAMAJIECH
B IX raacce.

Bo Bearom cayuae B reoMerpuueckoll gopMe MHOTHe HMIBECTHLIE
saM GOPMYIN TPHIOHOMETPHH OTKPHIBANHCE H HOPEOTHEPEEBAAACH
ApeBHerpevecKuMY, nuauiickumn, apabekuMu MaTeMaturamu. (Iipan-
Ad, GOPMYNE PASHOCTH TPHTOHOMETPHISCERX PyHRIul 0Taly HIBeCT-
Bl TOMeKO B XVII B.— nx BHpex aEramiickuii amatemarmr Henep
I8 YODONMIEHNs BHEUMCAeHHE ¢ TPUTOHOMeTPUYECKHMH (QYHRIHAMM.
A nepEmiii PACYHOR CHEYCOMAR noaeunca g 1634 r.)

IlparnEnuanraoe sHadeEne mMeno cocrapaenme K. Ironemeenm
nepeodt TaGAENM CHHYCOB (IOArOe BpeMA OHa HAsHEBanack Tabmmnedt
XOPA)! MOABMIOCE HOPAKTHYECKOE CPEJCTBO PelleHHS DAANS EPHKIajx-
HBIX 387849, B B IEePBYID Ovepeidh 2aasd acTPOHOMHH.

Hwea feno ¢ TOTOBHIMHY TACAHIAMA HAH MOAL3YACH KAJNBKYAATO-
poM, ML YACTO He 34XYMEIBAEMCS O TOM, 4TO OLITO BpeMA, Koraa Tab-
AANE eme Be G maobperensl. JIna Toro arofnl cOCTABHTE MX, Tpe-
0OBANIOCE HE TOABKO BHINORHUTH GoAbmol 00BeM BHYHCAEHEN, HO
H OpUAYMATE cnocol cocrapnenms Tadaun. Tabagnt Iltonemea ToOTHEI
A0 NATH AECATAYHHX 3HAKOB BKAICYHTEILHO.

CoBpeMeRRBIN BNJ TPUTOBOMeTDHH NDHEAN KpynHe#muil mare-
sarur XVIII cronerus JI. 3t aep (1707—1783), mpeefinapen mo mpo-
BCXOMIEHAID, XoArHe rogu paGorasnmii p Pocoun u aanasmniics ure-
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Séinep Reomapn

(1707—1783) —

Kpynroaiwwid matematuk XVIIE cronetwa. Pogwncs
B lWeeiuapuu. donrwe rogs xun u patotan 8 Poc-
cun, unew {lerepbyprekod AxanemuM Mayk. pomag.
HOB HAYYHOE MWacnegwe Jinepa BXMOMAeT GnNecTA-
Me POIYNLTATE, OTHOCAWMOCA K MaTeMAaTHHECKOMY
aHanuay, reOMeTPHM, TEOPUM YUCON, BAPHALMOHHOMY
UCHHCIEHUIO, MEXaHWKe W ODYITMM ApANOXeHUAM Mma-
TaMATAKA.

moM IlerepOyprexod Axagemnn mayx. Hmenmo Diiep mepBriM BRes
H3EBECTHHIE ONpefielleEAd TPHroHOMeTPHUYeCKEX (yERKDuIY, cTam pac-
CNATPHEATH QYHKIHHE HPOMIBOJBHOIC YIria, HOAYYHA GOpMyJNH IpH-
pepeEHA. Bee 570 Mazad JoaAA TOro, 4TO 32 AOATYH KHSHE Oiaep
yCnen caeaaTh B MaTeMaTHKe: OH ocraBua cemime 800 pabor, aoxasan
MHOTHE CTABIOHEe KJAACCHIECKHMMH TEOpPeMEl, OTHOCAIORECA K CAMBIM
pasHeIM obmacTAM MaTeMarux, (HecMoTpa Ea To uro B 1776 r, Ditnep
mOTepAJA 3PpeHFe, OH AO NOCAeAHHMX AHeH NpoAOJIKaA KUKTOBATE BCe
HOBHIE B HOBhi¢ paGor.) Ho ecnu BRI mONLITANNCE ONEPHPOBATL ¢ THH-
FOHOMeTPHYECKENE GYyHKENAME B reoMmeTpuueckoil dopme, T. e. Tak,
KAEK BTO JeJafl MHOMHE NOKOJMeHHA MATEMATHKOER N0 Dfiaepa, TO cyMe-
. 8T® OUSHHUTE 3aCHYTH Jiifepa B CHCTEMATHSANMH TPHroHOMeTpHA. IlO-
cie Ditnepa TpuroEoMeTpEs npnobpena QopMy HCUIHCHEHHMA: pasnnd-
HHe DAKTH CTAAA AOKASKBATECA UYTEM (ODMANPHONO NDPAMEHeHWH
¢opMya TPHrOHOMETPHH, JOKARATENILCTEA CTANY HAMHOID KOMIAKTHEE,
npome,

3. Hsa meropun nomarua QysxiuM. [fonarue HyHKOAR, ¢ KOTO-
PRIM PEI 3HAROMH ¢ VII Kiacca, BOZHMKRIIO B MATEMATHRE CDABHHTEIE-

HO HeaarHO. aa Toro uTolnl npalfiThH K DOHUMAHKK Tejdecoo0pasHOCT]
€r'0 BEeNCHHSA M NONYYIATE HepEHEe JOCTATOUHO YeTKHE OlNpefeieRHd,
noTpeGoBANNACE YCHAHA NePBOKIACCHEIX MATEMATHROB HECROJILKHX ITO-
woneHuit.

PeBomonnoHHLIe MZMEHEHHMS B MATEMATHKE, OPOMCIIGAIIHE B
XVII crosernyt, BEISBAHN paGOTAMH MHOI'MX V4YeHBIX, NpPeACTABJINAIO-
IAX pasNu9HGLe CTPAHE B HAPOAR, Ho B Iepry ouepest cjaeAyeT Ha-
aspare uMeHa 1. ®epma (1601—1665), P. JexapTa (1506—1650),
U Hewrona (1643—1727), I'.-B. JIeifi6auna (1646—1716).

HeobGxouMule NpefIoCHIKN K BOSHAKHOBOHUIO MOMATHA PYHK-
nEd 6AH cosRaHnl B 30-x roaax XVII B., Korga BOSHHKIA GHARLMU-
YecKkaf zeomempus, XapaKTepHUaymascd, B OTAMYHE OT KjAacCHYe-
CKHX MeTof0B reoMerpoB lpesnelt ['penun, AXTABEHM UPHEBIEYSHHCM
anrefpE K DeIICHHI0 MEOMETpHUYECKHX 38744, (Pemras sagaum Io reo-
MeTPHH KOOPAMHATHEIM METOXOM, BRI, O CYINECTBY, DOJNBZYETECH Me-
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Jexapr Pase

{1896—1650) —

eenwkMid dpanuyackud unoced, MmatemaTnk. Opuu
W3 CO3naTaneit AHANMTWYECKOW reomeTpud. Been
MOHATHE NOPOMEHHON BeNWuMHBI. ErO waew Hawnm
MHOIONUCIGHHBIX NOCNANOBATENEH — «KAPToIMaHU OB
(narwmizupoBankoe  wMR  [loxapta — Kapreaui).
I'naBHepe patoTes — «[eoMaTpUA», «PaccyieHne o
MeTofie»,

ToAaMu aHARMTHYecKo#f reomerpuu.) IIpanTHuecKM OAHOBPEMEHHO
(3 HesapHCHNO APYr or apyra) bpannysckume Maremarmiu II, Depua
n P. Hexapr saMeTHJIH, 9UTO BEGACHHE CHCTeMH KOODARHAT HA IJIOC-
KOCTH M 38JAHHSA (Uryp HX YPABHEHHUAMH IIOBBOJIAET CBECTH MHOIHe
3871aYH reOMeTDHH K HCCREAOBAHMIO YpaBHeHHWM reoMerpmyecKHX ¢n-
ryp. B ueeTs Jderapra, AaBLIero paseepHY'T0oe HANOMEHNe HOBOIO METO-
Ja B KEHrax «leomeTpra» u «PaccyxieHue 0 MeTOAEs, OIPAMOYIOAb-
HAA CHCTEMA KOOPIHHEAT mo3AHee Onaa Hasraua dexapmosoii. Cymect-
BEHEO 3aMEeTHTE, uYTO ORHOBDOMeNHO GopMupoparace M axrebpa,
COBTARANIOCH «0)iCBeHHOe UCLUCAEHIE», TO CAMOR, ¢ OMOINLI) KOTOPO-
ro Bu celfsac mpeoOpa3oBHBasTe ANreSpaAnIeCKES BLHIDAYKEeHRs, pelrae-
Te YPABHEHMA, TEKCTOBHE 3aAAYHM H T. H.

Benaxuit apramiickall yuenwii, marematny #H ¢msaxk H. Heo-
TOH, HCCASAYA BABMCHMOCTH KOOPAMHAT ZBMRyHielicA TOYKHM OT BpemMe-
RHE, QAKTHYECKH YRKEe 3aRAMAXCcA MccaefosaHmem dynxkuni. Xora e
OH BBen $T0 noHATHe, HBOTOH ACHO 0CO3mABAA eIy smavenme. Taw,
p 1676 r. o= orMeuan: «fI He Mor Obl, KOHeUHO, IONYINTE 3THX O0mMAX
PeSYNLTATOB, NpesKAe TeM He OTBJIEKCA OT PACCMOTPEHHA (GHryp H He
CBEN BCe ONPOCTO K MCCAEAOCBAHMAIC ODXHEHAT (T. ¢, darTHIecKN yHK-
noe# or BpeMenn).

Cam TepNBRH +byEKIHA* BICPEHE BCTPETIACTCA B PYKOINCH Be-
AMKOIO HEMELKOro MaTeMaeTHra H dunocoda I'. Jekbuuna — cHagana
B pyronuce (1673 r.), a sarem u B nedaru (1692 r.). JlaTHHCKOE CHO-
so function mepeBogmwTca Kax «CBepIieHHe», <HcHONHeHUMe» (rIaron
fungor nepePpoARTCA TAKIE CIOBOM «BHPAKATE*). JlefiORAL BBEN aT0
BOHATHEe ANA BA3BAHHMA pASANYHEIX NAPDAMETDOB, CBASAHHEIX C IIO-
AOYHEHNEM TOYKH Ha IITOCKOCTH. B xofe mepemuckn Jeiibuunm u ero
yeenur — mpefigapexnit maremarnx U, Bepryann (1667 —1748)
TMOCTENIOEHO TPHXOAAT K NOHAMANHI0 GYEKUHH KAK AaHANNTEISCKOrO
BupakeEnda n B 1718 r. gaator Taxce onpegenenme: «+PyEKknuell nepe-
MeHHOH BeAMMMEE HASHBOETCH KOJMMYECTBO, COCTABNTEHHOE HAKHM
¥yToaEO crmocoboM Hz ITON nmepeMeéEHON M ODOCTOAHHBIXS.

JI. Bitnep B enoeit kuure «BBegenue B aHaMU3s (1748 r.) bopuy-
AHPOBAJS OEpefenende dyHknmy Tak: «DYHKIHUA NepeMeHHOrd KOJH-
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Huoton Mcaaxk

{1643—1727) —

BOMMKWA  AHFNWACKUA  ydebbi. OJHOBDEMBHHO C
. NedGunueM papadoTan OCHOBL MATEMATHUYSCKOro
aHanu2a. Co3natens KNACCHYECKON MexXsHUXM. Holo-
TOHY NPUBAANEXKAT BEASIOLIMECH OTKPLITHA B OMTHKS,
BDYrnx pasfenax (hMaukm M MarTemMatukv, TNasHbiR
ero TpyA — «MATEMATHYECKME HAYANA HATYPANLHOH
hnnocobrs — OKas3an KONOCCANLHO® BAWAHWE HA
passuTHe BCTECTBOSHAHMWA.

JecTBA €CTh AHAJHTHYECKOS BHpPAMEHEHe, COCTABIEHHO® KAKUM-Iu(GO0
cnocoffOM B3 3TOr0 IepeMeHHOTY KOJAWYeCTRA M YACe] HIH NOCTOIH-
HHX KOJHYECTES.

diinep Ke BBen ¥ NpHHATHE celiuac obosEaveEns ANA GYEKIAN,

CompeMeHHOE onpeselieHde YUCNOBOH (YHKOMH, B KOTODOM HTO
HoHATHE YiKe 0CcBObOEAANOCE OT cnocoba BajaHAd, ORLIO KAHO HE3ABH-
CHMO ADYr OT ApYTa pycckHM MaTemaTukoM H. U, JIo6aueBCRHM
(1834 r.) 1 HeMmenkuM MareMaTuroM JI. Jupuxae (1837 r.). OcHoB-
HAA HAeA 3THX ONPeAesICERH 3aKNOYANACE B CHeAYIOIIEM: He CYIIecT-
BEeHHO, KaKmM o0pasoM (A, B YACTHOCTH, HeOBAZATENBHO IyTEeM 387a-
HHA aHAJHTHYECKODO BRIPAMEHNA) KAMAOMY X NOCTARJGHO B COOTBET-

- CTEAE DIPEACTIEHHOD 3EAYOHAE ¥, BAYKHO TOABKO, YTO 3TO COOTBETCTRUE
YCTAHOBJEHO.

CoppeMeEHOC mOHATHE (YHKONH ¢ IPOHOBOILEHME OGIACTAMY
onpexeseHua H sHAYeHWH (HeobAJATENBHO UMCAOBBINH — CM. ¢. 27)
chopMRpPOBaNOCE, IO CYINECTEY, COBCEM HERABHO, B Iepeoil monopume
TERKYmero croxerva, mnocae palor coagaTeas TeOPHH MHOMKECTB
I'nKarropa (1845—1918).

Caoxuelil ¥, KAK BHANTE, O9YeHbL AJMUTENLHLIN UYyTh PasBUTAA
HoEATHEA GYEKIEY AOoBOALHC THHHYeH. Iaa TOrQ 9Tofm 0cosHATh He-
00X0JHMOCTE BBeIeHHE HOBOTO &6CTDAKTHOTO NOHATHA, TpelyeTca BhI-
JeJHTh €r0 B NpoOecce pelieHMA MHOTHX KOHKDeTHWX 3azad, AATH
ompegeNeHHe, MO BOAMOMCHOCTH TOYHO OTPAMKAIOIIEe €TI0 CMBICH.

K nomaTnio QyHKIHHM MATEMATHKH IPHOLAH, OTOPABAAACH
OT KOHBKPETHEIX M TPYAHBIX 8AKaY MATEMATHKH H ee OPMIOMkeHHI.
9ro mpoucxoAMAO B Jpouecte CONRHHA HOBOTO MONHOTO ANIAPATA
HCCHeAOBAHAN — HMATerpagbEore H AudibepeHIMAREHOTO HCYHCIE-
Hnil, ¢ 3N6eMeHTAMH KOTOPRIX Bhl MOBHAKOMHTECh B CHeZyIOIIell rna-
pe. OTKDLITME HHETeErpaisHore H AuddepeHNRANLHON HCeUHCAeHMI,
NEeHTPANLHLIM NOHSTHEM KOTOPRY 3Jiimep npoBosriacun (GyHKROHIO
(+Becr ananma GecHOHeYHOIO BpamaeTcs BOKPYI HepeMeHHEX KO-
JAHECTS M HX QVHKOHis), Pe3ro PACIIMPUIO BOZMOIHOCTH MAaTeMA-
THKH.
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3.

Bonpockl W 3anavu Ha NOBTOpeHHe
1) Y10 raxoe yroa B 1 pazman? 3anamure GoOpMYNEL, CBAZHEAID-
oae pazuaHEyY0 B PPAOYCHYIO MEphl VIJAa.
2) Bupasure B paguanuolt Mepe BeJHNYHEHY yrJa:
a) 18° 6) -250° B) -360°; r) 225°,
3) Bupasure B rpagycHOl Mepe BeJHYHMHY YIJ&:
a) ©; 6) -2,5; B) —%; r) 8.

1) Hafire onpeneneHne ¢HEYCA H KOCHHEYCH IHCIA .
2) OrmveTsTe Ha eAMEATIHON oXpy:xHOCTH TOuKy P,. Haltnure ama-
YeHUA 8in o ¥ coS ¢ (He NOARIYACH KAABKYJIATOPOM HIH TebSIHIa-
MH), €CHXH (¢ DABHO:

x, _K, Bx, _=
a) -§’ 6) 49 B) 2 L r) 6

3) Hafiaure zHauveHHd sin o 4 COS O, €CIH O PABHO!
a) 23°24'; &) -1,7; =) -108°6'; 1) 0,8,
1) Haiire ompegenenHs TaHreHCA H KOTAHreHCca uucaa o. Ipm ka-
KOX SHAYCHAAX O onpefemeHws tg o H cig af?
2) Haliznre (He NOABIYACH KANBKYIATOPOM AR TabaunaMu) tg o
Hu ctg o, ecnu (¢ paBHO:
“. 131“ _TE' E
a)ss 6) » B) 6’ I') re

3) Haifianre smavenna tg o u ctg «, ecau o paBHO:

-a) 1,7; 6 -04; 1) 2,3; r) -0,5.

1) 3annmmnre POPMYIE, CBASLIBAIIME 3HAUCHHA TPHTOHOMETDH-
qyecKHX QyHKnuil OTHOTC apryMeHfta.
2) VopocTute BHpasKeHme:
a) (tg o + etg o) (1 + cos o) (1 — cos a);
cos® o+ sin® o cos? o -sin® « 1 1
6) -+ B} ———— i

- ’

- + — R
sina cos o 1+tg2a 1+etgia
r) sin® a (1 + ctg o) + cos® a (1 + tg o).

3) Horamure TOXEECTBO:

COB O l+slna 1- (sma.+cosu.) 2
al - - = Pt e - =9 :
)1 sina wea 6) sin¢ cog o — ctg o tg* o

8in 1+cosu

— 1) tg? o0 - sin? a = tg? « sin? a.
)l—oosa. sma ; ) «-s g

1) Kax saBucar sHakH sin o, cos o, tg o, ctg o or Toro, B Karol
KOODAWHATHOH yeTsepTH sexur Touka P ? HasopnTe aTH 3aHAKH.
2) Onpegennte 3HAK:

a) sin (-212°) u ctg%; 6) cos 305° = t&'[—ﬁ?ﬂ];

B) cos (-105°) = ctgls"; r) sin (-324°) n tg94".
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70

3) Ilo panmoMy sHAYEHmIO ofHON M3 TpuroEoMeTpHYecKEX GVHK-

OEll H OpOoMexyTKY, KOTOpPOMY IOpPHHALMEGKHT &, Haliznre 3Ha-
YeHHA OCTANBHEX TpPEX OCHOBHRIX TpHrosoMerpudeckmx $yHK-

nud:
V38

a) sina:T,%«;«:; 6) ctg 0 =-3, 3 <(1<21t,
=1 8. =1 L3
B) tgo 2,1t<a.<2 T) cosd 7,0<a<2.

1) ChopmynupyiiTe MyeMOHHUECKOS DPABHAO JANA 3aMOMHBHA-
HHS PopMya NpuBeAeHus. SAMIIHTe HECKOALKO POpMya npuBe-
JeHHA.

2) IIprseaATe X 3HAUSHHUIO TPHTOHOMeTpHuecKoM DYyHKRIUN HaH-
MEeHBITEr0 TONOKHTENBHONO APTYMEHTA:

a) sm( 1?) 6) ctgm:;
B) tg[ 1;“) r) cos 33"
8) ¥Yupoerute BHIpameHne:

a) sm?+eos—+tg7"'

gin{z—a)cos(z+ o) tg(—a) .
sn{ -3 Jotg (3 + o Joos{a+ 3]

sin(a—n)tg(% ]

6)

B) ctg%+sm§l%" —oos:’z'; r)
005(32“ + a] ctg(a— u)

1) Sanampre GOPMYAR CHEYCA, KOCAHYCA, TAHTEHCA CYMMH (pas-
HOCTH),
2) Haliznre sHAUSHN® BRIpAXMCCHNA:

&) ain(%ﬂ:], ecnu sina=% n0<u<§;

6) oos ) tg “ $

B) eos[s—a], ecnn oosa=-% " §<a<n.
3) Horamure TOMAECTEO:

a) ain(a+§)+sin(a-—) =/3sina;

6) tg(%+x)—tg(§—x)=2tg2x:

tgo+tg| L-a
) 1-tga tz[é-a)) = i 2?+EZ tgo+tgh.
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8. 1) BanamaTe Popmynn ABORHOTO APryMeHTA.
2) BraucanTe:
4 8=,

a) sin 20, ecxm oosa=—g, MO <=

2
0) tg 20, ecm sina=%, cos o < 0

B) cos 2qa, ecau sina=%;
r) tg 20, ecam coso.=%, -35’—‘<u<2::.

3) JloKammTe TORALCTBO:
a) 2tgo
1-tgla
1-cos2a + sin2a
1+ coa2a+ sin2a
B) 1 - (cos ot — &in o) = sin 2a;
r) tg a (1 + cos 20) = 8in 2a.
9, 1) SamrmnaTe GPOPMYIH CYMMHE M DASHOCTH CHHYCOB (KOCHHYCOB).
2) BuuacanTe, He NOABSYACE KAIBKYJIATODOM HAH TASIHMHAMK:

o o. gin 70° — sin 10°_
a) cos 117° + cos 63°; 6) EEPvewT

B) cog 12T _;cos T, r) sin 112° + sin 248°,

(2cos® a-1) =sin2a;

6) =tga;

3) Hoxkamure TOMACCTBO:
sina + sin 3a

8) ————— =1g2a;

COsa + co8 3a
6) (sin 2ot + gin 40)? - (cos 20 + cos 4u)? = 4 cos? a;

sin2a + 8in2p _
® woeZavcoazp  B(A*E)

r) sin 20 + ain 4o + g8in 60 = 4 gin 8« cos 2a cos o.
10. 1) BanpmATe $OPMYIE DOJOBMHHOTO APIYMEHTA.

2) Haiimnre:

a) coa%, ecxn cosa.=%, %’-‘-ca <2m

6) tg%, eciH sina=—§, u<u<§2-‘l‘-;

B) ain%, ecxn sina:--g-, u<a<32—";

r) ctg-g-, ecan coaa=§, %{a <2n.

8) ¥Yupocrure BHIpamenEe:

a) I:mm‘:a":tg%_mz @ % lfincoic;a-l:osco:a;
) 1;::0.; D
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11. 1) Yro raxoe umcnosas pynrnua, ee obnacry oupepenenus, ob-

12,

13.

14,

nacTh 3EAUSERA?

2) Haidigmre ofmactes onpeaeneEusa GyHKROUM:
3x+1 1

= - H 6 = m—
)y x® —Tx+12 Y U= st

= — 2., = 1
B) y=+v4-x%; T Yy e

3) Haiiaute obnacrs sHavesuit Gpyurmum;
a) y=3cos x - 1; 6) y=l2+1;
x

B) y=2—sin x; r) y=38-x'.

1) Yro Taroe rpadpmr Gpyarouu?

2} Hocrpolite rpadurx pyHRLHHE:

a) y=x%i; 6) y=2-~cos x; B) y:Jx+2; r) y=sinx-1.
3) Haitaure Toukn nepeceuenua rpadpura PyEKNAEN f ¢ 0CAMH KO-
OPAHHAT:

8) f(x) = x® - dx; 6) f(x)=1+1

X

B) f(x)=1-2% r) f(x) =

x-3"
1) Chopmynmpylite onpenencune QyHknyum, pospacraomei (yObi-
paowmeli) Ha MHOMecTBe P,
2) Hafigure OpoMemRyTKH BOoapacTaHMA ¥ yOsisanma QyBEKINR,
rpadmi xoropoii mzofpaxen Ha pucyHkre T9.
8} HaiizaTe npoMeXYTEH BOIPACTAEMA E YORBAHRA (QYHROMH:

= H o 3__0
a) y=1+0,5cos x; 6) ¥ Pt
B) y = 2x% + 4x; r) y=1,5sinx-1.
1) Halite ompegegcHAs TOYKH MAKCHMYMA, TOYKH MEBHMYMA.
Yro Taroe sKcrpeMyM byaxkoau?
2) VRamuTe TOYKH MAKCHMYMA H TOYKH MURAMyMa Gyarmail,

rpadurl RoTopwX Ba3olpamens Ha pucyHKe T,
3) Halizure TOuky MAKCHMYMA K TOYMKHA MMHMMYMa (DYHKIIHH:

a) y=(x-3°+2; 6) y =cos? x;

B y=1-(x+2)% r) y =sin? x.
T 1 | (1T L
ShANRERREN/ AR A1\

N ’/ o FARA
TTT i+ h y \| o

- =¥ /] [i] 4 160 T |
|| -5 = 8 B [x 4 E _
S A A g i
Pnrc, 79
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18.

18.

17.

a) y=sinZ; 6) y=cos(dx+1); B) y=tg2x; 1) y=cosZ,

18.

19.

1) Kaxne 3agauu peIralorca OpH NccaezosaHdu GpyHxnum?
2) Iposegure nccaenonanue PyHEIHL:

a) y=sinx -2 6) y:-x_ﬁ_g;

B) y=x2-4x+8; r) y=2cos x + 1.

8) Ilocrpoitre rpapuru stnx GyRRQui,

1) Hafite onpemencHus ueTHOM M HewerTHoH ¢yHRIuHA. Kaxum
cBolictrBoM ofnaAawT HX rpadurn?

2) BuacHuTe, KaKad U3 VEASAHHEX Hude GyHKkmuil apagerca
qe'rnoﬁ,- a KaKafa — HeweTHoOH:

a) y="2% 6) y==x+x%

B) y = X COS X; ) y=38x%+ x5

3) Ilocrpoiite rpadpuk dYEKUMH f, €CIM H3BECTHO, YTO:

8) f — Heuernaa; f(x)=cos x — 1 opu x e (—oco} 0];

6) f — uernas; f (x) = (x - 1)° npn x € [0; );

B) f — uweTHas; f(x) =sin x opr x & (—oo; 0);

1) f — uernas; f (x) = 4x — x2 opm x e [0: 20).

1) Yo Takoe mepHoguvecKad SYHKNHA, NepHof GYHKIHEHT
2) Kaxoh HAMMEHBIOHII IONOKMTENLHHIN pepuog mMmeer GyHK-
ouA:

a) y=cosx; O) y=tgx; B) y=sinx; r) y=ctg x?

3) HalijaTe HAUMEEBIMHA HOMORNTEALHAN DepHof PyHEIHM:

2

1) epeuncanTte OCHOBHEE CBONCTBA GYHKIHH CHEYC.
2) Hoapayach cBolicTBaM® QYHKIMH CHEYC, PACIOJIOXKHTE B IO-
PAAKe BO3PACTAHHA YHCHA:

a) gin 0,3, sin 1,1, sin (-1,2); @) sin 4, sin 3,6, sin 2;
B} sin 0,4, sin (-0,9), sin 1,4; r) sin 4,8, sin 2,9, sin 1,9.
8) HccnegyiiTe GyHKOHIO M nocTpoiiTe ee rpadm:

3

= &i _E, — ain .
a)y—su'-[x 4} 6) y =sin
B) y=1+1,5sin x; r) y =sin 2x,

1) ITepeumcasiTe OCHOBHLIe cBOHeTBA PyHRINHM KOCHHYC.

2) Tlomkzyaces cBoiicTBAMT (VHKIOUM KOCHHYC, PaCHONCYKHTE
B NOpPAAKE BO3PACTAHHA YHCHA:

a) cos 0,3, cos (-2,9), cos 1,8; 6) cos 5,3, cos 4,4, cos 6,2;
B) cos 0,5, cos (-1,3), cos 3; r) cos 6,1, cos 3,5, cos 4,9.
3) Hecnepyitre dpyarnmio m mocrpoitte ee rpadmx:

a) y=cos(x+%); 6) y=-cos x;
B) y=2cosx - 13 r)y=cosg-.
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20.

21.

24.

28,

1) Ilepeuncaure O0CHOBHEe CBOHCTRA PYHRIMM TAHTeHC.

2) Toneaysich cBORCTBAME PYHKOUU TAHTEHC, PACIOJOMKUTE B WO-
pAAKe BO3PACTAHMA THCIA

ﬂ) t‘g (_0!4)3 t‘g 1’29 t‘g 0!8; 6) tg 2s85 tg 339! tg 116;

B) tg 0,6, tg (-1,3), tg (-0,7) r) tg 4,8, tg 1,7, tg 2,5.

3) Hcecaepyfire byHEONK M nocTpoliTe ee rpadpux:

a) y=-tgx; ©) y=tg§; B) y=2tgx; r) y=ts(x—f)-
1} Cpopuynupyiire Teopeny 0 KOpHE.

2) Cpopuynupylite onpeacnenne apKkcHBEYca uncaa. Jna Karmx
YHCeX ONpefeeH APKCHHYC?

3) Haligure sHAueHNe BHIpAYKEeHMA:

a) arcein (-1) + arcsin ~‘{?§; 6) arcsin-;-+arcsin[——‘(§];

B) arcsin%—arcsin 1; ) a.rsino-arcsin(--;—}

1) Chopuyaupyiite onpeaeneHns APKKOCHHYCA H APKTAHTeHCA
yuena. Jad Kaxkux WHcesI OHM OIPeAeNeHH?

2) Halianre sHANCHNE BRHPAMEHHRA!

a) amcoe[—l)+arctg~/§; 6) areeos-;--l-arcsin%;
B) arctg(—l)-arcmall-z_-s-; r) arecoso-t-arctgl?-.
1) Banymare GOPMYIN ZAA PelIeHNS NpocTeRMMX TPHPOHOMET-

pAveCKUX ypaRHenul: sinx=a, cos x=a, tgx=4a.
2) PemmTe ypaBHeHHe:

a) 2cosx + /3 =0; 8 J3tgx+1=0;
n)2sinx—J§=0; r) 2cosx-1=0.

PemnTe ypaBEeHHe:!
1) a) 28in? x + 8 ain x = 2; 6) tgtx—-4tgx+38=0;
B) 2cos8’ x — 5 cosx = B; r) 2sin? x+sinx=0.
2) a) Bsin?2x - 2s8in 2x =1; 6) ain’x—cos’x=%;
n}4sinxeosx=J§; r) cost x —sin*t xr =1,
Pemure HepabeRCTRBO (UpeIBAPUTENBHO YVHAKHTe HA eIHHATIHOR

OKDYIRHOCTH MHOKECTBO ToueK P,, TAXHX, 9TO X YAOBJAETRODAET
DAHHOMY HePABEHCTBY):

1) a) sinx>¥2: 6) 2cosx+1<0; B) tgx <8

2
x x 1 x ar2 1
2) a) sinicoa§>—z; 6) (sinz—cosi) <§;
2zl px_gn2zy V8
n)231n2<2, r)coszsin2> 3
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II Hpoussozuas
raBa H €e NMpHMeHeHHA

§ 4.
IIpousBogHAA
12. MpupaweHne PyHxUUn

YacTo Hac HATEpeCyeT He SHaYeHHe Kaxoi-auGo penuun-
HH, & e¢ H3aNeHeHHe. Hampumep, cuaa yupyrocTn npy:kHasl Dpo-
NOpUHOBANLES YAAMESHHW NPYKHHER; paloTa eCTh H3MeHeHHe dHep-
I'HHE; CPeAHAA CKOPOCTE — STO OTHOIIEHME NePeMeINeHAA K IPOMEeKYT-
KY BpeMeHH, 34 ROTOPLIE 6R1I0 cOBEPMICHO 9TO HepeMelmeHHe, B T. K.

IIpu cpapEeHER 3HayenEs PYHRROAR f B HEKOTOPOR GHRCHPOBAH-
nolt ToIKe X, CO JHAYOHMAME 9ro#t QYHKLME B PASTHYHEIX TOUKAX X,
ALKANMX B OKPOCTHOCTH Xy, YAOOHO Bapaxars pasaocts f (x) - / (x,)
dgepes PASHOCTD X — X,, HOAb3YACH MOHATHANE <IPHDAIEHHE APTYMeH-
Tas H ¢OpHpameHde PyHROEHs. OGBACHUM HX CMRICA.

ITyers £ — DPOMSBONBHAA TOVKA, JEIKANIAR B HEKOTOPOH OKpecT-
HOCTH QuKCHpoBaHAOH TOUKHU x,. PABHOCT: X — X, HASKBACTCA NpUpa-
ienuen HesdeucuMoili nepemennoll (WIR npupaljerues ap2yMeRma)
B TOKe X, B ofoanauaerca Ax. Taxmms o6paaom,

Ax =X - xog
OTRYAA CHEAYeT, T10 X = X, + Ax.

Tosopar taKike, MTO NEPBOHAYMANbHOe JHAYEHHE ADPIYMEHTA X,
noaydrnce npmpamenne Ax. BereacTeee aToro ssavenme QyHrRmER
H3MEHATCHA HA BeJHYMHY

1(x) — f(xg) = [ {xy + AX) - £ ().
9ra pasHOCT: HASHIBACYCH Npupauienuem Pyriyuly f B TOIRE X,

COOTBETCTRYIONIAM NPHPAINEHAIO Ax, A 0fosHauAeTCA CAMBOIOM Af (un-
TACTCHA «AeabTA 2d»), T. 8, 0 OINpeefeHAI0

Af = f(xu + Ax) - f(xo)9 1
oTRYAA
f(x)=f(xy+ Ax) = f (x,) + Af.
OGparare BHAMAHKE: OIPA PHKCHPOBRHHOM X, OpHpAmeRne Af
ecTe PYHERORA OT Ax.
Af HaILIBAIOT TaKme MpHpAMeHHeM 3aBuMcHMOll mepeMeHHOi
# obo3HazaT Yepes Ay aaa dyrxoum y = f (x).
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] punep 1, Haligem npupamenus Ax u Af B Touxe Xg» CAH
fx)=2% x,=2 u: a) x=1,9; 6) x=2,1.
a) Ax=x-x,=19-2=-0,1;
Af=1(1,9)-1(2)=1,9* - 22 =-0,89;
6) Ax=x-x,=2,1-2=0,1;
Af=1(2,1)-1(2)=2,12-2%2=0,41.

IIpumep 2. Halizem npupamenue Af dyrxnam f{x)=
B TOUKE X,, €CIH NPHpPAIIeHMe aAPIyMeHTa DaBHO AX.
IIo gopmyae (1) naxomlu.

Af f(xo +Ax] f(xo)- +Ax xo = xo(xo+Ax) xo(x0+Ax).

IIpemep 3. Hax kyb c pelipom a. BupasaN norpemyoeTs AV,
JONYHIEEHYI OPR BHEYACIeHHH 06'heMa 5TOr0 Kyha, eclIH NOTPelIHOCTEL
IPH HoMepeHKH RIAHK pebpa pasma Ax. Ilo onpegesremmio nmpmpame-
HEA X =@ + Ax, TOTjA

AV =V (x) - V (a) = (a + Ax)® — a® = 3a2 Ax + 3a (Ax)? + (Ax)B.

Paccuorpum rpadur odysrkmmu ¥ = f (x). Teomerpudeckmit
CMHCA npupamenuii Ax u Af (apupamende Al 000SHAYAIOT TAKKE AY)
MO¥HO IOHATH, PACCMOTDeB pPHCYHOK 80.

IIpamuyw !, opoxoaamyic udepes awdiie Iee TOUKH rpadmxa
bysxoun f, HaskBaT cexyugeis Xk rpapmry f. Yrmoeolf koadpu-
OHeHRT & cexymell, mpoxoxamell depea TouEm (x,; ¥y) ¥ (x; y), paBen
: i'; Ero yao0HO BRHIpASHTS Yepes Opupamenns Ax a Ay (pac. §0):

=tga =¥
k tga—M.

(HamoMuum, gro yraosoil rosddpniment npadoli y = kx + b pa-
BEH TAHTEHCY ¥yIVla O, KOTOpHH aTa npaMaa obpasyer ¢ ocklo abcoucc.)

7
f(xg + &%)

H"

~ o/ A% %o +Ax

Puc, 80
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C moMoIupr BeefeHKHX 00osHAUCHHE npupamenuli yaobao Tak-
e BHIDAXKATH CDeTHION CKODOCThH NBMKOHHA 348 IPOMEKYTOK BpeMeHR
[ty t, + At). Ecam Touka apmkercd mo npaMoil 1 m3BecTHA ee KOOpPAM-
Hara x (¢), 1O
Ax _ x(tg + At)-x(%p)

Vyp(at) =25 =" ~

+

Ora Gopmyna BepHAa u A At < 0 (gaA nDpoMeRYTKa
Ity + AL £]). B camoMm zese, B 9TOM CIy4ac [epeMeIeHEe TOYKE PARHO
x () — x (¢, —~ Ax); AARTENLHOCTL NPOMEKYTKA BPeMEMH paBHA —Af,
H, CHef0HATENILHO,

2(tg)-x(to+A)  x(tg+ At)—x(tp)

Vep (42) = “at Y}

Amanorauno BEIDRIKCHHAE HAJILIBAKT

cpedueil CKOPOCMLI0 UIMEHPHUR (DYHKWUU HA TIPOMEXYTKe ¢ KOHNOA-
My X, H £, + Ar.

YnpaXHesun

177.— a) CropoHm mpamoyronsHEKAa paBHEM 15 M ¥ 20 M. Halfigare
NPEPAIICHMS er'0 NepHMeTPa H UICIAAH, ecaH: 1) MeBsIOVIO
ero cropoRy yeemmuamad ma 0,11 m; 2) 06nsmy0 €ro cTOpOHY
yeeapgunau Ha 0,2 M.

6) Paguyc kpyra paser 2 cM. HailifuTe mOrpeliHOCTh, AODY-
IMEeRAYIc NPH BRYACNCHHH ero ILIONAAN, eclAH IOTPenIHOCTE
¥ ppHU HoMepeRHNW JNAWHEHR paguyeca paBHa: 1) 0,2 em; 2) AR;
;. 3) 0,1 en; 4) B

Haiiaure npupamiesne QYHKOEA { B TOYKE X, €CHH:

8) f(x)=-2, x,=-2, Ax=0,1;

B) f(x)=38x+1, x,=5, Ax = 0,01;

r) f(x)=%, %,=2, Ax =0,1.

Hafizare npupamenns Ax B Af B TOTKe X, ©CJIH:

a) f (x) = cos’ x, xa=27“, x=2%

6) f(x)=4x - 2%, x,=2,5, x=2,6;

B) f(x)=tg x, xn=§, x=3;-:

vy f(x)=+2x-1, x,=1,22, x=1,845.
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180.— Bupasure npupamnenne dyaxmnn f B TouKe X, Yepes ¥, H AxX,

181,

182.

183.

184.

eCJyH:
a) f(x)=1- 3x%; 6) f(¥)=ax + b;
8) f (%)= 2x%; r) f(x) =-i.

Ha pmoeyaxe 81 mzobpasxeH rpadAk ABHMEHOA ABTOOVCA.
HaiifnTe CpeAHID CKOPOCT: ABHMKeHHA 38 IPOMEXKYTOK Bpe-
MeHmu:

8) [0; 3} 6) [3; 6 =) [3,25; 5,26); r) {0; 8].

Toura ABMMKeTCE N0 KOODAMBATHON mpamoii, npuveMm B M10-
Goli MoMeHT BpeMeHE ! ee KoOpAMHATA paBma 8 + 12t — 2,
Ha cKOZLKO H B KAKOM HANPABJACHHH NEPENECTHTCH TOUKA
84 npomexyTox I BpeMeHH:

a) [2; 2,6]; 6) [7; 8) =) [4;5); r) [6; 8]
Ueny PHBHA €€ CPEAHAA CKOPOCTh 84 NpoMe:xyTor I?

ITocTpoifre npaMele, npoxoaainue Yepes Toury (1; 8) 7 umero-
mre yraopee xoobdbunmenrsr:

a)-1u2 6) %u—s; 2) 8, -3 r)-—%n—2.
BHACHATe B KAXKAOM H3 Caydsen, Kaxolt yrox (rymoli mam
ocTpuif) ofpazyior sTH IpAMLE ¢ 0CBW) abciumec.

Haftanre yraomoli xosddmuuerr cexymeii ¥ rpabury bynk-
meu f (x) =%x"’, npoxogameR 4epes TOYKH ¢ TaHAEIMN abc-
LRECCAME X, H X,. Kaxoif yrox (ocTpuiit mam tymoit) o6pasyer
CeKymas ¢ oceio OX, ecam:

a) x,=0, x,=1; 6) x, =~1, x,=-2;

B) x1=1, x==2; r) x1=—l, x2=0?
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186.— Pebpo myfa x moayunno npapamesrne Ay, Haliguwre npapame-
HHe ILnomazx noaHoll nopepxnoctn Kyba.
186.— Brpasmre Af m % 9epes X, H Ax K mpeoGpasylite moxyuen-

HE€ BRDANREHHA:

; a) f(x)=-x%+3x; 6) f(x)=§l_-i;
 ®) (%) = 2 - 2x; 0 f (@)=
x4+1

187.9 Haliaure cpeaHiolo CKOPOCTh TOUKH, ARMKYHIeHca 00 mpaMoill,
8a nmpomMeskyTOK BpeMenwu [i,; £, + Af], ecliM H3BeCTEH 3IAKOH

ABHIKeHNA:

a) x(t)--v.,t—g;z: 6) x(t)=—at+b;
gtz

B) x(t)= 5 ) x(#)=at -0

13. NoHATME 0 NPOU3IBORHOR

1. Ifomarne o macareanmoii x rpadmxy ymxmun. I'pa-
$HKH OpAaKTETIECKH BCeX MBBOCTHHIX BaM (Qyaxumii nsobfpamanucs
B BUfe TAAARHX KPHBHX. PACCMOTPHM, KaK FéOMETPHYECKH YCTPOSHEL
TAKHMe KPHBHE, HA KOHKDETHOM NpEMepe — rpaduxe bymxmmm y = x?
{prc. 82) npu smavenmax x, GansEnx ® 1.

Jaa a1ore ypeanuuM egmMEBOY MacmTaba (IO CPAaBHEHNIO C MAc-
mrabom puEcynra 82) B 10 pas; B sToM MacimiTale mocTpous rpadMx
¥ = x? na orpeske [0,5; 1,5] (prc. 83). 3arem, ypenrmuMBAS MacIITAG
eme B 10 pas, nocTpouM rpadur GYHKEHE Ha oTpeske [0,95; 1,05)
{puc. 84). Ha sroM pHcyHKe XODOIUNO BHZHO, TTO NIPH JHAYCHHAX,
Gaus3xux k 1, rpadux QYHKNRY y = ¥? OPAKTMYECKH He OTAHYAETCH OT
MANeHLKOTO OTpesxa npamolt y = 2x — 1, 7. e. TOUKH rpadpura pavnoi
byarnuy kax 611 +BHICTPAMBANTCAS BIONEL HTOH NpAMON.

AHanorMyNnIM CBolicTeoM ofaanser mi0bas IIaIKas KDPHBAM:
NPORSBONBHHE ¢ MANCHRKHH YUACTOK NDAKTHUECKH HE OTIHYAETCA

0T 0Tpeska Heroropol npamolt [ (HarepecHo saMeTHT:, 9TO rpadono-
CTpONTENH, pHMeRgeMile B JBM, «+pucyioTs rpadukn raagkux yHK-
it Do ToukaM, TPOBOAA B KAXXoll Toure Manewrruit oTpesor.) Orme-
THM, 9TO ANS KLKA0H TOURU raagroill kpueoll cOOTRETCTRYIOINAN STONR
TOUKe IpAMAA (7. . OPAMAA, OTPE3ROM ROTODON ME npeicTamiteM
cefie ManenbpREH yuacTox KpuEBON) BionEe onpegencHa. Yol moEaT:
9710, OOpaTHMCH K caexyiomeli marnagHoll manocTpammm.

Honycras, Mbl XOTHM HSTOTOBHTH Tpadaper, uTofu Grcrpo pu-
COBATE cunycouay, napaloxy mam runepboay u 1. n. Jlas Toro npea-
BAPUTENALHO HA MEAMEMETDOROH Gymare ¢TPOMTCE BOZMOMIHO TOYHee
rpadbur arofi kpmeoft, Kax el mMoxere yOeANTHCA, ¢ HOMOIXLI0 HOMK-
HHI YAAeTCA ARKYDATHO BHpe3aTh TpadapeT, IPAEEOA KOTODOro —
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HyxHAA paM Kpusaa. IJoaoxenue HONKHHAL 8 KaXRAod Touke (A OHO
H 3AfaeT HCKOMYIO OpAMYI0 B 2TOH TOUKe) BICAHE ONpeneneno: Jwboe
OTEJAOHEENE HONKHHULL B XO0N6 PAsPesaHMH OT STOr0 MNOJOMEeHUN TPHBO-
Jur nubo ® DodslenMIo PHICTYNA, AH60 X mpopesy Tpadapera.

IIpoxogamyo uepes Toury (Xyi f(xy)) upamywo, ¢ OTpesroM
KOTOpo#f OpaKTHYECKH CANMBAeTCR rpadgmk yHKUWE f NpH 3HAYCHE-
X x, GMHAKHEX K X, HASHIBAKT xacamersioll x :patuxy pynxyuu f
B Touxe (X, f(x;)). BoBHEMKOET eCTeCTBCHHAA 38N6UA: ONDERENHTH
TOYBEOe NOAOMEHHMe KacaTexbHoll K rpabexy zapHol OGymxkmum f
B 3anaEHOX Touxe. Koopammarer oamo#i Tourwm npamolt ! maesect-
EH — 3T0 TouKa (x,; [ (x,)). Ocraerca nafitu yrnosoit xoepdrunent k
KacaTeabHOM,

B kavecTse MpAMepa paccMOTpAM GVERIuD Y = x°. Ee rpadmx
B Manoll OKpeCTHOCTE TOYKH X, OIM30K K OTpesKy KacaTenpHo#t [
IloaTOMY eCTecTBeHEO OMCHAATh, 9YTO VIMOBKEe KOOODHEDHEHTH ce-
KYmuX, NPOXOAAIIMX 4epea TOuKH (X, xf) u (X, + Ax; (x, + Ax)D),
Gynyr Onuskn 1 yraopoMy Kosbdumuenry k, ecnu Ax 6yaer neorpa-
HpyeHHO npalmmparien ¥ Hymo (r. . Touka x unpulmuiraerca K Xx;).

Vraopoll RoadduumenT k (Ax) cexymeil, poxoasmedl Yepes TO4-

XE (%7 ¥ (4)) B (5 + Ax; (%o + Ax)), pasen 40 (. 12), rae Ay —

npapamense GYHKIHH Y B TOUKE Xy, COOTBETCTRYIOIIee MPHPAIEHHI0
Ax apryMesra. [Iaa dysxnum y = x2

+ - 2
k(Ax).—.g=(.x° “:f "5=2”0M5‘;(A")

=2xy +Ax. (1)

Yrobw Halitm yraosoit xosdhpHumeHT KacaTensHoil, ocTaeTci
BEHIACHUTE, K KAKOMY SHageHHI0 faumaro k (Ax), ecan Ax npubnuxaer-
ex ¥ uymwo., Ouenmamo, uro k (Ax) 6musxo w 2x,. CnemoBarensHo,
NPHE OY€HbP MAJEIX SHAYCHHAX Ax ymosolt koodpdunmenT cexymiei
Gnansor k 2x,. Hpm x4, =1 nonywaem k = 2, YaaTnsag, uTo ACKOMAA
KacaTeArHAA NPOXOZHT depes Touky (1; 1), IpUXoaAMM K BHREBOAY, UTO
YpaBHeHWe KacATelbHOR Takopo: iy = 2x - 1. K s1oMY ke BHBOXY NIpH-
INNK B HAYAJIe NYHKTS H3 YHCTO HATAAAHBIX coobpamenuii.

2. Mruoreguas cropocTh Asmmenma. OfpaTuMcs Temeps K 3a-
JAeae, mepecrgolt saM M3 duEsHURA. PaccMOTPHM ABMMEHHE TOUKHU MO
npamoif. IIycTs KOODANHATA X TOUKH B MOMEHT BpeMenw ¢ paBua x (1)
Kax @ B Kypce dHSHEW, DIpEeANGIaracM, 9TO JBHKEHEE OCYIMECTEAAET-
€A HeOpPEPRIBHO U NNaPHO. IAKIMH CAOBAMH, PevE HACT O ABHXKEHHAX,
HabmoAaeMEIX B peansHolt musnu. [na ompejenensocTu Oyxem cum-
T8Th, ITO pPeub HAST O ABH'KEHNH ABTOMOOHNA Ho NpaMoanHeimoMy
YUACTRY TIOCCE,

TlocTanuM 3agzauy: no uasecrHoll sapHcHMOCTH X (1) OmpefenuTs
CRODOCTH, ¢ KOTOpOil apmmercda ABTOMOOUIL B MOMEHT BpeMeHY ¢ (Kax
BH 2HAETE, 9TA CKOPOCTh HAJEIBAETCA MZHOGEHHOU CKOPDOCTbLIO), €CAH
sapucuMocT: X (i) audedina, oTBer mpoceT: B N0G0ll MOMEHT BpeMeHN
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CKOPOCTE €CTH OTHOIIeHHe NpPoAAeHHONO IyTH Ko BpemedH. Ecan asn-
MeHHe He PARHOMEPHO, 3aZAMA CHOMKHEe.

Tor daxT, uro B oot MOMeHT BpeMeHH ABTOMOSHNEL ABHMKETCH
¢ Raxoii-To omnpemenemHON (ANR HTOTO MOMEHTA) CHOPOCTHIO, OUEBH-
ReH. 9Ty CKODOCTE JIETKO HafiTH, CJeNAB B MOMEHT BpeMeRH i, doTo-
cHEMOK cnupoMerpa. (Hoxasamue cnuAOMeTDA YKASHBAET JHAUSHME
MTHOBeHHOE cropocTH B MoMent f.) Urobmt maliTH cKROPOCTL U, (1,),
sHax x ({), Ha yporax GHANKK BEI NOCTYOANH caeayomium ofpasoM.

CpeaRAs CKOPOCTE 32 NPOMENYTOK BPEMEHHR AINTEALHOCTHIO | At
oT t, Ao t, + At HWasectHa {(m. 12):

Vp (A) = “M" . (2

Kak M1 MpeanonoXHIH, TeN0 ABMMeTcH naagro. [losToMy ecre-
CTBeHHO NOJAraTh; oCA: Af OUeHbL MaJo, TO 28 ITOT NPOMEKYTOE Bpe-
MEHH CKODOCTH NPAKTHIESCKH He MeHferca. Ho Torza cpeaHds CKO-
POCTE (HA PTOM NPOMEeXYTKe) OPAKTHYECKH He OTJAAYAETCA OT SHAYe-
HAA U, ({)), KoTopoe MBI mileM. 9TO NOJCKasHBaer ciaeAyomnl
cnoco onpenenerus MraoseHroll cxopocrr; HaliT Vep (At) n mocMoT-
PeTh, K KAKOMY 3HAYEEHI) OHQ GNH3KO0, €CHH CIMTATh, YTO Al IparTH-
HeCKHM HE OTAHYAETCA OT HYIS.

PaccenmorpuM xomxperHHIE nmpamep. HalizeM MraoBeERYH0 CKO-
DPOCTh TeNA, GPOLIEHHOI'O BREPX CO CKOPOCTHIO U, Bricora ero s Mo-

2
MeHRT ¢ HaxoAwTcd Do HapecTHOR dopmyne k (1) = vt — %— .
1) Haitgem crmauana Ah:

#(tg+At)? &t g(aty
2 2

Ah(t)=vo(to +&t)- -uoto +‘T0' =voAt -gtoAt“

2
(vo_ftO)&_‘(A_t) gAL

2) v,y (88) = = 2 = D=8ty ~ 5 3)

8) ByaeM Temeps YMeHBINATE Af, Dpuabnuxkada ero K Hyaw. (g
EPATKOCTH TOBODSIT, YTO Al CTPEMETCA K HYII0. ITO 3AOHCHIBAETCH
TaK: At — 0.)

At
Kak mxerko mostaTh, B 2TOM CIyuae SHAYCHHE —;‘-2- TONE CTpe-

MHTCH K HYJWL, T. &. —% — 0 npu At - 0.

A NOCKOJNLKY BeJMUHHEl Uy, B —£i;, & JHRIHAT, H U, — §i, HOCTOAH-
HE, 43 dopmyan (3) momyzaem:

Hrar, MTHOBEHHAS CKOPOCT:L TOUKH B MOMEHT BpeMeHH f, HAXO-
auTea no dopMyne

Vg (A0) = 1, — g8,
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3. Ilpomssopuan, PacemorpenHne ape 38fgui © BRYHCICHHURA
YrIoBOTO KosddhuHenTa KacaTeasHoRk k napaboste B Toune ¢ abcmme-
colf x, =1 B HaxomaeHnn MruopeHHOl ¢Kopoctm Tena, GpomeHHOrO
BEEDX CO CKODOCTRIO U,, HMeJH pasnmunue Gopmyanposxu. Ogmaxo
B O0ONX CcAYYAAX NH AeNCTBOBAJKH, IO CYHIECTBY, NPHECPKHBAACDH
opnoft cxemit. B npanenenwn ¥ npomssoanHOR GyHEORE f B aoGod
TouKe X, ee ofzacTH ompejeseHHMs 2TA cXeMa MoxeT GHITh ommcanma
cregymEM o6pasom,

1) C nomompr dopMmyan, sagaomeii GpyEKDp0 f, HAXOAMM ee
OpHpallienne B TOUKe X,

Af = f (xg + AX) ~ [ (x,).

2) HaxoaaM BHIDARECHHE AJA PAIHOCMHOIO OHIHOWEHUA %:
A _ F{xo+Ax)—f(x0)
Ax Ax ’

KOTODOE 3aTeM OpeolpasyeM ~— YIDPOIAeM, COKpAINaeM HA Ax M T. II.

3) BuacHaeM, K KaKOMY YHCIY CTPEMHTCA %, eClIH CYHTATD,

I70 AX CTDEMATCA K HYJIO.

Haiigenroe TakEM oSpasoM THCIO HHOTAA HA3HIBAeTCH (IO aHA-
Jaoruu ¢ dusuxoit) cropocmuvo usmenenus yHxyuu f B TOUKe X, RAN
(uro Gonmee mpuHATO) npouseodnoit Pynwyuu f a mouxe x,.

Onpepenexune. HMpouseodnod pynunyuu f ¢ mov-

Ke X) HAZMBAETCH YHCAO, K KOTODOMY CTHEMHTCA pas-
HOCTHO® OTHOIICHHE

A _[(xo +Ax)- (%)
Ax Ax
npm Ax, cTpeMAmeMcs X HYIIO.

Nponssoanan dyrxnan f B Touxe x, obosnagaerca f’ (x,) (unTa-
erca: «Od IITPHX OT Xp+).
] Opumep 1. Hafizem npomssosayio Gysrnum / (x) = x* B TOU-
Ke x,.
oByneu AeficTEoBATE NO ONHCAHHON BRIIDE CieMe.
1) Af = (x, + Ax)? - x§ = 8x3 Ax + 8x, (Ax)? + (Ax)E.
2) % = 822 + 81, Ax + (Ax} (Ax = 0).

3) Temeph 3aMeTHM, UTO ClATaeMoe 3X; ROCTOAHHO, & OPH
Ax > 0 ouesmamo, uto 3x,Ax—>0 mw (Ax)* >0, a suaumr,
u 3xy Ax + (Ax)® — 0. Toxyuaen:

af
-E;-raxﬁ mpr Ax — 0.

CaezosaTensHo,
f" (xg) = 83
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IIpamep 2. Haiizem mnpomssoguyic ¢yErmmm f(x)=kx +b
(* n b mocroamHN) B TOUKe Xy

1) Af = (R (xq + Ax) + B) — (Rx, + D) = RAx.
2) %=k.

3) Ilockonbky k& — mocToAHHAA, %fx — OOCTOAHHOE IHCIO NPH

mofoM Ax, M, SHAYHT, %’;——» k npu Ax — 0.

Hrar, (hx +bY =k

QyHKOH0, HMEIMYI0 NPOMIBOJHYI0 B TOUKE X, HASKBAIOT
dugppeperiyupyenoii B sroft Toure. Ilyere D, — MHONKECTBO TOYeK,
B RoToprix yvuHrnma f anddepernmpyvema. ComocTaBaas RaygoMy
x € D, wucno f' (x), nonyuuM HOByH0 QyHKIMIO ¢ ofaacThiO ompese-
anenna D,

91a GYHKEAA HASHBAETCH Rpouscodnoi Gyaromau y = f (x)
n ofosmHadaercd f' amm y'.

Haxoxaenne npouaeoanoli Jxammol ¢GyHknvm f HAJEIBaeTcA
ouggeperyuposanen.

B aToM DVEKTe MH IOAYYANH caepyviompe dbopMynsl auddwepen-
IMPOBAHAK:

() = 2z, («3) = 3x%, (hx~bY =kF

Ifonaras B dopmyne (kx + by =k, a0 =0, b=C, rte C —
NpOE3BOALHEAA MNOCTOAHHAA, HoaydaeM, droe C' =0, 1. e. npoussodnasn
NOCIMOARNOU PAGHA HYRI0,

YnpaxHenna

188.— Ilocrpofite rpaduk GyHKIAH f M NPOBEANTe K HEMY KACATeDb-
HY10, OPOXOAAIMYI0 4epes Touky ¢ afcmmccoll x,. Ilonbayace
DHCYHKOM, ONpeXedHnTe 3HAK YraoeBore Kosdduumenta »ToH

., KacarTexpHoil:

a) f(x)=x2-2x-8, x,=0, ,=8, x,=2, x,=-1;
6) f(x)=—'1'f:-+1, %=-2, x;=1, x=-1, %,=2,

189.-3 OmpepesuTe amAK yraosoro Koxpduumenra KacarenbHoi,
nposegenaold ®k rpadmry ¢yuromn (pac. 85) Tepes TOWER
¢ abeumccolt x,, X,, X; X, (ecnM KacaTeALHAA CYMIECTBYET).
Karoit yroa {ocTpuii mnm Tynoii) obpasyeT ara KacaTeNbHAS
¢ oceio abemmee? B oxpecTHOCTH KAKHX TOo4YeX rpadmHe HyER-
AR ARAAETCH <PAAZKONs wpusoit?

190.- 8 3anumuTe NPONEXRYTKM BO3PACTAHUA H yOmeaHMa GYHRLUH
{puc. 8G). Onpeaenrnrte SHAR YIIAOROr0 KoadpHIHeRTA KACH-
TensHol 8 Kamgol u3 ToUeR, OTMeueHHEIX Ha rpadmue.
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191.— BuuncanTte Az B TOUKe X,, ecmm

. a) f(x)= 2'”29 Xg = 1, Ax paeso 0,5; 0,1; 0,01;
6) f (x) = x%, x, =1, Ax paemo 0,5; 0,1; 0,01.

192, 8 K xapomy aHcay cTPeMHTCRK OTHOIIGHHE % opn Ax — 0, ecan
a) -“-:——i =8x, + 4Ax, x, pasHO 2; -1;
6) g = 8x] + BxAx + (Ax)?, x, paemo 1; -21;
B) ﬁj} =-2x, + Ax, x, pasHO 1; 2?

7Y )

'S J

ay x b 20 ¢ x4 nqe

Puc. 86
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193.— Henoanzys dopuyan gudiepeHunapopaBua, NOAYUeHHHEe B
.. . 13, malizure npomssoanyo QPyHRIHE f B TOUKe X, €CHH:

a) / (x) = x?*, x, papmo 2; -1,5;
6) f (x)=4 - 2x, x, pasEO 0,5; -3;
B) f(x)=8x -2, x, pasro 5; —2;
r) f (x) = %, x, pasHo 2,5; -1,
104.— THonssyscy onpeaenenneM npoMapoguoH, HalifuTe sHAYEHHA
npoussopEoll dyuxnmam [, ecan:
a) f(x)=x% - 3x B Tourax -1; 2;
6) f(x)=2x% » Tourax 0; 1;
B) f(x)=§ B TouKax -2; 1;

& 1) f(x)=4- x* B rouRax 3; 0,
195.-8 Haiizmre ypaBHeEHe KacaTeJbHOX K TrpadHKy QyHERDEH
f (x) = x%, npoxoasmeit yepes ero Touky ¢ acuaccolt x,, ecau:
a) x,=-1; 6) x4 =8; B} %, =0} r) xo=2.
108.-§ Ilonpsysace ompejeneHueM, HalgAaTe MIrHOBEHHYIO CKODOCTH
TOYKH, ApRAymelica mpEMoTmEHekEO IEO 3anroBY X (1), B MO-

MeHT t,:
a) x(#)=~12+8t, t,=6; 6) x(t)=32+2, {,=2;
B)x(*)=%, to=4; r) x (¢) =5t -8, t;=10.

14. MoHATHE O HENPEepPbLIBHOCTH PYyHKLURN
U npepenbHOM nepexope

BepeMca K 3ajaue ompejeleHug MrHOBeHHol ckopocTn
» Toure f, (cM. dopmyny (3) n. 13). Dymxnoma v, (At) = v, - gip—
—g-% He ompeaenena npE At = 0. Ho ana sncaa L = v, — gt, npn

YMeBbIIeHHR |At| PagHOCTS U, (Af) - L opuGanaaeres ¥ ayawo. Haen-
RO MOITOMY N MHCANH V,, (Af) = v, — gf, opmE At - 0.

Boofme roropar, aro pyrryua f cmpeaumen x wucay L npu x,
CMpPeMAWENCR K Xy ocHH pasHocTh f (x) — L cxoasn yrogHo mana,
7. e. |f(x) ~ L| craBoBurcs Memnme moGoro dmxcmposammoro i > 0
OpH ymenbmiendd |Ax|, rme Axr=x — x, (3mavemme x =x, He pac-
CMATPHEBAETCH, KAK M B 3ajaYe OOPefleiCHHA NTHOBeHHOM CKOPOCTH.)}

BMecro x — X, MOYKHO, KOHEYHO, OHCATH AX — 0.

Haxompenne gmena L no dyrxumE [ HasHBAKOT npedervuuis
nepexodos. Bu Oylere uMers Jeno ¢ NpeAeNbHEIMH HepeXOXaMH
B ABYX CHSAYIOIHX OCHOBHEIX CAVYANX.
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IMeperill enyuait — »ro Openearniifl mepexoz B pasHOCTHOM OT-
HOMEeHAN %, T. 8. HaXOMAeHHe mpom3poanoii. C »TUM chaydaeMm BH
NOSHAKOMHAHCE B ONPEZHAYIIEM IYHKTE.

Bropoit cayualt ceasam ¢ IORATHeM HenpepHIBHOCTH QVHKIEN.
Bemn f (x) > f (x) npm x - x4, TOo QYREDUIO HAILIBAKT Henpepusnoil
8 mowxe x4 Ilpm arom f(x) - L = f (x) - [ (x,) = Af; moayuaem, uTo
|af| mamo npm Mammix {Ax|, T.e. MANEM HIMEHEHAEM APIyMEHTA
B TOYKe X, COOTBETCTEYIOT MaJhle HaMeHeHnd 3HadeHull dynxknud. Bee
HIBEeCTHRIe BAM 2NIeMeHTApPHME QYHKOUA HempepHIBHH B Kasyaoll Tou-
Ke ceoell ofuactr onpenencunda. I'padEkn raxnx yERuUME nzobpaxka-
I0TCA HeNMpPepHBHLEIMA KPHBHIMH HA KAXKAOM OPOMEKYTHe, IeMHKOM
pxonameM B olnacth onpeaenenuda. Ha stroM m ocHoBAH cuocoll mo-
CTPOSHNA TPAQHKEGR <110 TOYKAM», KOTODHIM Bl BCe BpeMsa IOJbaye-
Tecs. Ho npu aT0M, CTPOro roeopa, Hag¢ NpeABapUTENBHO BHACHMTE,
AelicTBATENbHO JH PACCMATPHBAeMAA (YHKHHSA HeNpepHBHA, B mpo-
CTeHmIAX CAYYAAX TAKOE HCCAeHOBAHHE HPOBOAAT HA OCHOBAHHMH OIIDE-
AEeAEHHS HeOpepHBHOCTH.
| Npumep 1. Horawmem, wro aunelinag pyaknus f{(x)=kx + b
HeIpeDHBHA B KAMA0H TouKe uucaonoil npamoii.

Ham my:xkHO morasarh, wro |Af| cramosmrca Mempme moboro
daxcuposamgoro k>0 mpm Mammx |Ax]. Ho [Af|=|f (x, + Ax) -
— 1 (xg)| = |(k (% + Ax) + b) — (hxy + ) | = | k| |Ax| = |Af] GyAer mems-
me k>0, ecau BIATH |M|>T%| opm k # 0 (opu %k = 0 moxao Gparp
amboe Ax).

Mpumep 2. Noramenm, uro HyErROuA f(x)=-f; HempePRIRHA
B TOUKe X, OpE X, > 0.

IIpexspe Becero orMeTHM, 410 Ax M OvaeM BHOHDATE TAKAM,
a0 |Ax| < x,; Torma Vx =[xy + Ax ompeseser. OueEEM pasHOCTB

7 - 7o

1] oo -y |« [V e e T )

Jxo+bx + Jxo

Ax < lax|
Jxo+Ar +.xg | fzo

Jlerro pugets, uTo |Af| cramer Mennme A > 0, ecium Baatsh |Ax|
MeHbIIe X,/ (B, KAK OTMeUANH BEHIEEe, MeHbIle x4).

’ B sageue onpefiencHMA MPHOBOHHOH CROPOCTM UHCIO U, (fg)
6x110 opeseseno TAK, uTO GYHKUUA v, (Al), ¢ROTONHEHHAA» B HYNE
YHCHOM Uy, CTRHOBHTCA HenmpepHERO# B 910l Touke. Ta e cnryanua
H B 3a7atle ONpPeAENeHAS YIVIOROTO Koad«punnenTa KacaTeannofi: pyax-
mna g (Ax) = 2x, + Ax ¢TaHer HenmpephIBHOH B 5TOH Touke, eCHM CUH-
rare, uro g (0) = 2x,. o
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Kag BUZHO U3 NpUMEDOR NpPejHTYINEro NYHKTA, HOBAS OIepa-
OuA — IPeReNBHNYN Nepexos — CAYMEHET HOPHIM CDOICTROM HaXOMAe-
HHA HeH3BeCcTHHX BennynH. Ex Mu (ygeM INAPOKO NIONXL3OBATHCH
B 9oroif rnane. BrioennM npapnia DpeZesiEHOTO OepexXosa, KOTope XO-
KASHEBAIOTCA B KyPeax MATEMATHUECKOrO AHAIM3A.

IIpasuno 1, Ecnm dysroua f HenpephlsHaA B TOY-
e %o T0 A = 0 opu Ax — 0.

Npasuno 2. Ecxn dynukous / EMeeT NPOH3BOLHYI
Af

B TOuKE Xo, TO > f' (xg) npr Ax — 0.

Hpapuna 1 1 2 cpa3y cIeaAvIOT H3 oOpejelleHnii ReIpepPRIBHOCTH
¢yurnnd [ B TOYKe X, H IPOHABOAHON B TOURe Xy

HOpasnno 3. Ilyere f (x) > A, g(x) > B opn x — x,.
Toraa mpu x — x; (T. e. OpE Ax — 0):
a) f(x)+g(x) > A+ B
6) f(x)-g(x) > A-B;
{(x)

B) m-—;— (opn B = 0).

Jra HenpeprEHEIX GyHRIMA f u g
A= f(xo)’ B= g(xo)’
H TH NPARHIA 03HAYAIOT, UTO CYMMS, IIPOHSEeXeHNE H YACTHOR Hempe-
PLIBHLIX B TOUKe X, QYEKIAI HeIpPeDHBHN B TOUKe X, (TACTHOE B CHAY-
wae, xorga g (x;) = 0).

IIpapnaa mpege LHOTO NEPEXOoi8 OIAPOKC HCOMIB3YIOTCH HPH J0-

KABaTeNhoTBe HeMpepHIBHOCTH yHERUA B BlRoge dopmyn andubepen-
OEPOBAHEAS,
. Ipusmep 3. Hoxamem, 2ro ¢yExrusa £k (x) = 10x + Jx Henpe-
puBHEA B M00oif TouRe X, mpoMemyTRa (05 oo). HenpepriproeTs GyHK-
nuit f () = 10x u g(x) = Vx 6mina poxaszana B npumepax 1 u 2. Cae-
ZOBATEJBHO, JYHKOES /i HempepHBHA KaK CyMMA ABYX HeNPEPHIBHEIX
¢yaxonii (npasmao 3, a).

INpumep 4. Hoxaxwem, aro ' (x) = 21—._, roe [ (x) = Vx.
Nx

1) Ana npomsBoabHo#f Toukm X, (CM. mpumep 2)

Af=—._'.Ax—_..
J-xo + xo+Ax

g1

Ax J-_Vo +J_0+M
3) 1[.1:,, 1”"0 npu Ax -+ 0 po mpaEmay 1, Tak Kax

dyEROMa Jx HeNpephiBHA B TOUKe X, (CM. Ipumep 2), IOITOMY
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.J;;+,fxo+ -)2,}:0 apr Ax—> 0 (mo nmnpasmay 3,a8) H
~»—L npu Ax = 0 (o 3, B). Hraxk,
JE+J==0_+— YN p: (no mpasuny 3, B)

N
(V=) arwr

ang AHGOro MOROKUTENLHOIO X,

YnpaxHeHus

197.— S§ieaseTca nM HeNPepHBHON B Kaxioli H3 ToweK X,, ¥, X
¢byErOng, rpabuk KoTopoit maobpaeH HA pHcyERe 877

198.~ Ilocrpoiire rpabux dyexnmn f. Cogepxmrca am B ee ofaa-
CTH ONpefieleHAA TOYKA, B KOTOpOil (yHEDUS He ABAAETCH

HempeprisHof?

x=1 opr x< -1,
) f()={

l-x* opu x>-I;

_ 2-x opm x< 1,
6 f(x)_{mc—-l opu x> 1;
x+2 upr x<1,
B) 1(%)= il x>1,
v Ya
xy [7) xg * w 0 x4 \ x
a) 6)
yl/ Va
\/ _ \ *3 /l .
il E ] 1'3 x X 0 fs x
B) r)
Puc. 87
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199.—

201.

203.—

) f(x)=5 2

fApnserca nu dyaknusa [ senpepriegoil B xampgoll Toure XaH-
HOTO NIPOMERYTRA: '

) f@)=2-dx, (il 6) (=%, [% )

B) f(x)=x%+ 2x - 1, [-10; 20];

r) f(x)=5x - Jx, (0; co)?

K rarkomy wseny crpemurca ynxnmma f, ecam:
a) f(x)=x2-3x+4, x>0, x> 2;

65) f(:c)=x2x+1, x=>1, x> 4;

B) f{x)=4-—§, x—>~2, x>0

r) f{x)=4x-
Hagpecrro, 310 f(x) = 1, g(x) ~» -2 opr x - §. K Raxomy
qACAY NpH X — 3 cTpeNHTcs GYHKNAA:

8) 37 (x)  (x) 6) %‘5‘%‘

B) 4f(x) - g (x) ) @-g)Nf)?
Hagecrno, yro f {x)} - 3, £ (x) » ~-0,5 nmpu x - -1. Haltznre
YHCHAO, K KOTODOMY OpPH X — -1 cTpeMurea $HyHKRHAED:

ay 1) 6) (f (*) - g ()%
(2(2)

N (G r)
B) (f =)+ 28 () 1)

K xakoMy usHcay crpeMurca byHKILNA:

a) f(x)_f_+—f;:-2. opeE x = 4;

xﬂ
T’ x-+=1, x - 42

6) f(x)=m opu ¥ — -1;

L
¥

3 npnx—>——1?

C raroft To4HOCTHIO HalleH nepUMeTD KBRADATA, GCHAH €0 CTO-
POHA H3MepeHA ¢ TouHoCThE Ao 0,01 nm?

C xaxoli TOYHOCTHI JOCTATOUHO MBMEDHMTE CTOPOHY HDPABKIL-
HOTC TPeYTOAbBHUKA, 9TOOK HANTH ero ODepEMeTD ¢ TOWHOCTHI
zo 0,03 1u?

C xaroill TOYHOCTEI0O HY'KHO HM3MEDHTH paimyc, uTofr BRIUHC-
JUTh BAMHY OKPDYXHOCTH ¢ TouHOCTH A0 0,06 aM7
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207.— Haspectro, uTo f(x) > A, g(x) > B opm x — a. Ilonpsyscs
OPABHAAMH MPEASALHOTO MEPEeXOfa, MOKAMHTE, UTO!

a) Cf(x) > C- A, rae C — nocrogHnRad;

6) /(x)~g(x) > A~ B;

B) (f (x)) - (2 (x))* - A? - BY;

r}) x> A" roe necl.

15. Mpaeuna BbLINUCREHWUA NPON3BOAHLIX

1. Ocmopusie mpapmas AudupepeENHDPORSHHA, BLireaeM
HECKOJBKO NPAPAI BHUMCACHRA NPOHABOAHKIX. B »roM NyHKTe sHAYE-

HRA GYHEUAA 4 ¥ U B EX NPOHIBOAHLIX B TOUKe X, ofosHavamTes Ana
KPaTROCTH Tar: ¥ (X)) = u, v{xy) =v, u' (xx) =u', V' (%) = V.

Hpasgane 1. Ecnu dyaxnun w u v xaddepernapye-
MH B TOUKE X,;, TO HX cyMMa fnddepernupyena B orofi
TOUKE H

(u+v)y=u+v,
KopoTRO roBODST: NPOUIBOTHAR CUMMB DASHA CYMME
npouzeodnmx,

1) Ana AoRAGATENLCTRA BHIYHCAHM CHAUANA NPHPAINEHME CYM-
MH dyERunii B paceMaTpEBACNON POUKe:
Au+v)=u (r, + Ax) + v (xy + Ax) = (8 (xg) + v (X)) =
= (U (xg + Ax) — u (X)) + (U (x4 + AX) — ¥ (x5)) = Au + Av,
g A{u+v) _Ay . Av
) Arx —E'l' E.
3) ®yuxnuu v 1 v FAPPEPEENAPYEMEI B TOUKE X,, T. €. OPH
Ax =0

i‘._‘.‘__.;u!, AP.

- v,
Ax Ax
A(u+v)

Toraa — u' + v’ upd Ax — 0 (en. npasune 3, a) npepens.

HOIO nepexoxa n. 14), . e, (W + vy =w' + v'.

JJemua. Ecnu ¢pyurnusa f audbepeEnupyeMa B TOE
Ke X, TO OHA HempepWsHA B »Tolt Toume: Af — 0
npu Ax = 0, T. e,

fixq+ Ax) > [ (xg)mpr Ax - 0.

o
Ax
%—)f'(xo),an—-)O. Hrax, Af —» 0 npa Ax -» 0, T. e. gna mudde-
pesmupyemurx ¢ynxmuit f (x) + Ax) - f (x,) mpu Ax - 0.

JelicTERTONEHO, = Ax - f'(x4)-0 mpu Ax —> 0, TaxK Rak
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Npapuno 2. Ecan dpynxoun u u v auddepeanupye-
MEl B TOUKE X,, TO HX NpoHapeaoHmne naddepesaupyemo
P aTOil TOYKe M

{uv) =u'v +ur'.

’ 1) Hadinen cHauarza npupameHse IPOM3BeACHHA!
A (uv) = u (% + Ax) U (x4 + Ax) — u (x5} ¥ (xy) =
= (8 (xg) + Aw) (v (xp) + Av) ~ u (x) v (xy) =
= u (x4) v (x) + Aup (xg) + u (%) Av + Au Av ~ u (x,) v (x,) =
= Auv (x,) + u (x5) Av + Au Av.

2) M"v) Axv(x )+u(xo) +Au -g—;.

3) B cHAY ,qanqJepennnpyeuocm byrxnu# 4 ¥ v B TOUKe X,

npa Ax - 0 mMeem i“xau, i:—bv' Au — (. IMoosromy »M-—)»

UV () tu(x)V+0-V=uv(xd+tulx) v, 1.8 (U)=uv+
+ uv', uro 1 TpefoBanoch ZOKA3ATH.
Caegcrrue. Ecnu QyHErnua u AnddepennupyedMa
B Xy, a C — mocrosHHASA, To QyHERHI Cu auddepen-
oUpyeMa B 9TOif TOYKe H
(Cu) =Cu
KopoTKo roBOpAT: NOCMOAHHIG MHONUMERL MONCHO bl
Hocume 33 3HAK NPOU3B0OHOLL.

Jna DOKRasaTeNBCTBA BOCHONBIYEMCH NPABMAOM 2 ¥ HSRECTHEIM
n3 o, 13 daxrom C' =0

Cuy=Cu+Cu'=0-u+Cu =Cu.

HNpaguio 8. Ecan ¢pyurnun u u v audupepeHnupye-
MBI B TOUKE X, N QYHENUA D He PABHA HYJAIO B STOH TOY-

Ke, TO JACTHOE : raxce Auddepennapyemo B X, &
(E]'= o -up' .
v v
’ BrizegeM cHavanra GopMyay
(1]’ =2,
p p2 "
1 .

1) HaiigeM opmpamenne GyEKIHR —‘

(1 - 1 _v(xg)-v(xg+ax) _ -4
)" v(xo+Ax) v(za)  v(xo)ulzo +A%)  o(xg) (¢ (xg)+ AD)
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A[—l—) v
v)_ Ax .
Ax v(xg) (v (%) + Av)

8) Ilpm Az — 0 nMeem % = v (3 cuny andrbepeHIHPYEMOCTH ¥

B Touke x,), Av — 0 (mo aoxasammoli aemme). Iloeromy

;) -
AL LA TN L] .
Ax - 02, . T v vzo

Teneph, NONBAYACH OPABHIOM HAXOKICHEMA NPOUIBOIHON MPOH3-
sepenus Qymxmuit, EaXOgUM OPOMIBOAHYI0 YACTHOTO!

(E)'=(u.l)'=u' .l+u{l)'=.v_‘+u..__t_,:=“'v_uv',
) ) v \p v v2 v2

| Ilpamep 1. Halizem npomssonaste dyEronii:
8) f(x) =2 -1;

1Y x 1
a) (—J:—ﬂg ="?. nommy

(-2 {3 { )

ﬁ)[ 2 ] AP +1)-22 (P4 1) 2x(a®+1)- 2P () + 1) _
2+1 (2% + 1) (2 +1)¢
2x{x’+1] x3(313+0) 22+ 2x-8x! _ 2x-xt

g T T T @ (B

2. Npouaronuan crenennolt pymxuuu. MopMyiaa AN BEYHCAE-
HHSA DPOM3IBONHON crenesHofl pyEXKIEA X", Iie n — OPOMSBOJALHOS HA-
TYpadbHO qHcyo, Goxpmee 1, Taxosa:

(") = nx"-1, (1)
dopryaa nponasoaRoH Gysxunuu x? yme masecrma: (x%) = 2x.
Honssyace topmynoit puddepesnuposanns NPpOA3BRIEHHA, IO-

Ny9aeN:
Y =@ - 2) =) x+22(x)=2x - x+2%.1=38x%
(N = 2) =B x+ 23 (%) =322 x + 2% . 1 = 428,
S8aMeTHM Temepb, UTO
(%) =2x%-1, (%) =38x%-1, (x%) =d4at-Y,
T. €. ZA8 n, papHoro 2, 3 m 4, dopuyna (1) aoxasama. Ilpogomman

AHATIONITYHBC PACCYMAEHHSA, HOTPYAHO YGeMUTLCHE B COPABSAJIHBOCTH
dopuyamt (1) ana », passoro 5, 6 1 7. A.

115 lpomamonnas m ee npumeneunn



’ Joramen, wro dopuyna (1) Bepma ans x06Oro HATYPAIBHOTO
n>4.

Jonyerum, sT0 dopMyaa (1) eepua npa n =k, T. &. 9TO
(x*) = kx*-1,

IMoxraxenm, o Torga dopumyaa (1) sepra npr n =k + 1. Helicr-
BHTEJIBHO,
() = x) = (x? x+xt(0) =
=kxet-l.x+rxb=kxb 4 x*=(k+1)x"

Ilosromy us TOro, uro dopmyaa (1) sepua Opy 2 < 4, caegyer, UTO OHA
BepHa H OpA 1 = §, HO TOTAA OHA BepPHA H IPE n = 6, a c/efl0BaTeNLHO,
gopnn=7nT. 7 A0 mobore n € N (cTporoe A0KA3ATEALCTEO OCHOBA-
HO HA MeTOZe MaTeMaTmiecKoli MHAAVEOHHR).
Ecnm n=1uma n=0, To npu x = 0 ara popMyna raxse cnpa-
pexnuea. Hekcrsurensdo, mo dopuyne (1) opu x = 0
{x!) =1.xt-1=1.20=1,
x®'=0.2-1=0,
YT0 COBIAJACT CO SHAYECHMAMH IPOHABOAHHIX QyEKmEH x ® 1, V:xe
HGBECTHRIMH HS INpeALAVIIEr0 OyHKTA.
Mycrs, HAKOHEI, 1 — HeJoe OTPHOATEILHOR WHCIO, TOTAA
R =-m, rie m — YHcio BarypauabHOoe. IIpamenas mpaBanc audde-
PEHIIEPOBAHASA YACTHODO M IOABIYACE YiAe JOKA3AHHON ANA HATYDAIL-
BENX m Gopuynolt (1), noxywaem opu x = 0
tfeemy 1Y (™) _mem-t 1
(x“) —(x M} _(x_m) - (xnu)z - x2m =-m xm+1 -
=-mx™ -1z pxr-1,
B pesyanTaTe MOXHO CHASNATL BHIBOA:

Jna mofore weaoro n» 2 adoro x (x+0 mpu n < 1)
> =ax*"1,

. Npamep 2. HaligeMm npomssozueie GyHxoai:
a) fx)=x5 6) f(x)=3x7-f§-.

a) (x% =-Bx§-1=_5x6;
6) (Sx"’—%) =8(x) -6 =8 728 -5(-3) x41=

=21x%+ E.
xl

Hz pudidepernupyeMocTH cTenmeHBON (YHKIHA K OCHOBHEIX
OPABM BLIYHCREHMA NPOHIBOAHBIX BRITeRAET YTBeDKAeHHE:

Henbie payMoEAdbENE (YHRIAN (MHOrOUJCHEE) H ApoG-
HO-panuoHAALHEIe HYyRKOEYN AubdepeHIUPYeMEl B K-
Aolt Touke csoelt 06jaacTH ompeAencHHA,
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208.—
208.«
82

210.

211.

ynpaxHeHua
Haiaure npouserogaue dyuaruu (208—211).

a) f(x)= 22+ x% 6) f(x)=-.1;_+5x-2;

B) f{x)=x3+8x-1; r) F(x)=23+Jx.

a) f(D=x@+2x-a;  6) f(x)=Vx(2x-x)

) B) f(x)=x%(8x + 2% r) f(%)=(2x-3)(1 - x%.
1+2x _ x2 _8x-2 _8-4x

D V=35 OV=g DVEgaE Ve
o8 _ Quk _ . -x_4 .

a) y=x5-38xt—x+5; 6) y=3% xzhfi,

B y=x"-4x*+2x-1; r)y=%+-x%-+1.

212.

218.

214.

2150"—'

BuuscianTe SHAYCHAA NpoR3BOgHOE GyEKIME f B XaHHEX
TOTRAX:

a) 7 (x) = x? - 3x, x=—%, =2
6) fx)=x—-4Jx, x=0,01, x=4;
B) f(x)=x—-:1;, x=J§, x=-l;

J8
) f(x)=:—;—:—, 2=-8, x=0.

Pemure ypapresne f' (x) = 0, econ:

a) fix)=2x2—x; 6) f(x]:-%x‘+x’+l2;
5) f(x)=%—1,5x=-4x; ) f () = 2% - 522,
Pemnre mEepasercteo f (x) < 0, ecnm:

a) f(x) =4z - 3x% 6) 7(x)=2*+1,5x%

8) [ (x)= 2* - bx; r) f(x)=4:r.—%x8.

Hafigare nponspofHym HyEROUR:

A -8x I3 o
B 1@=2225 6 f (L )@-Von
B f@=220 @ =VEEs-m.

218,

Halizure 3EaueHMd x, IPM KOTOPHIX NpPON3BOAHAA GyHKIMH [
PaBHA HYJI0:

) f(x)=ﬂ-3§x8+5x; 6) f(x) = 2x% - x3;
B) F(x)=x*+ 4x; r) f(x)=xt-12x2,

117 HpoHaBoauan H ee UPHNMEHEHHA



217.— Pemnare mepasencrso f’ (x) < 0, ecan: )
a) f(x)=x* - 6x2~ 63x; 6) f(x) = 8x — 5x% + x%;
B) f(x)=§x8—8x; r) f(x)=3x2-9x-§x3.

218.— BaaaiiTe popmyaocit xorda O oguy PYHRONIO, TPOH3BOXHAS KO-
.. Topoit paBHa:

§ a) 2¢r+8; ©6) 16x*-0,4; B) 8x-2; 1) 9x2-%.

219.-§ BepHo am, uTo pyEKOEA ¢ (¥) = f, (¥) + f, (x) He PMeeT MpOU3-
BOTHOH B TOUKE X,;, €C/H H3BECTHO, WTO:
a) kexiag U3 pyrxmmit f, (x) ¥ £, (x) He HMeeT NPORBBOAHOH
B TOUKE X}
6) f, (x) EMeeT MPOM3BOAHYIO B TOYKE X, & [, (x) He mMeer?

16. NpousesogHan CNOXHOW hyHKuUK

1. Caoxnmas dpynenra. Haurem ¢ npmmepa.

JB IOprwmep 1. Ilycrs Tpebyerca BEIMHCINTL MO 3aJAHHOMY 3HA-
YEeHUIO X COOTBeTCTBYIOINee 3HAYEHHe z PYHKGAHM R, sagaHHOK dop-

Mynoii
z=h(x)=\/1—x2.

JIHH. 8TOorC HAJO CHaYaaAa BEIUHCIANTDE IO 38 JaHHOMY X SHAYCHHC

y=Ff(x)= 1- a2,
4 3aTeM yixe II0 3TOMY Y BRHYHCIHTE
z=g(=y.

Hrax, dyEkoma f cTABAT B COOTBETCTEHE YHCIY X YHCIO V),
& pyHEOET g — wuchy y gmcenao 2. Dovopsar, uTo A ecTh caowhaar pyux-
LuA, COCTABACHHAA M3 byuxOou#l £ u f, ¥ OHIOYT:

h(x)=g{f (x))

Y106K BHIHCAATE 3HAGYCHHAE cAcKHoH dyrrnum i (x) = 2 (f (x))
B IpOM3BOJXBLHON TOUKe X, CHAYANS BRIYHCIAAIOT 3HAYEHHE I/ «BHYTDEH-
ueliy pyuxnum f B avolf Touxe, a saTeM g (¥).

Karopa obxacTs onpegeseHHd caoxuol dyERoeEm g (F (x))?
5T0 — MHOMECTBO BceX Tex ¥ K3 ofxacTu onpefenenmsa vErnum f,
ana xoroprx [ (x) Bxogur B obnacTes onpejeneHERs JYEKOHA £

B paccMaTpuBaeMoM DpuMepe o0aacThi0 onpefedcHHs GyHK-
O¥H § ABNAETCHA BCA YHMCAOBAS IpAMAafs. SHauYcHHe k (x) onpeneneHo,
ecNH SHAYeHHe f (x) HpAHANEXET O0AACTH OHpelencHRA PYHKRIHY
a2 = J; IosroMy rpelyeTcd, UYrolm BHIOOJHANOChE HePABEHCTBO

y#0, r.e. 1 ~x%320, u, auayuT, O0NACTE ONpejeseHUN GYBKIMH
g (f (x)) — o710 oTpe3or [-1; 1].
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2. dopuyas npomasogmol caomuoit pyurmmm. B npesmaymax
OYHKTAX BRI HAYYMTUCH HAXOZUTH NPOH3BOAHEE PANMOHANBHEIX PYHK-
ouif, B 4ACTHOCTH MuorouwilenoB. OOHAKO JAZAYA BEYUMCIEHHS TPOH3-
sogmoft pyrrmEu f (x) = (2x + 8)'%, xors M CBOAMTCS K HAXOMKISHUIO
NpOM3BOAHOH MHOTOUNeHa, Tpedyer oueHn Soabmoro ofseMa paboT;
HAZO MpemcTABHTE (2x + 3% B Emple MHOrowNena u mpoxuddepernn-
poBart 101 cmaraemoe mosyueHHOR CcyMMil. MoMcHO 3aMETHO YIpO-
CTHTH penteHne »roff m ApYrAX 3aaa89, AOKABAE NPABHIC BRIYACICHEA
NpoRaBofaEof cnoxHoR QYHRIMN.

Ecaun ¢yukuua f nMeer OPOH3BOAHYI B TOYKE Xos
a OyHEKNONS g MMeeT IPOMSBOARYIO B TOUKe Y, = f (xy),
TOo cnommEan obynxmua k (x) =g (f (x)) Taxmxe mMeeT
OPOMIEONHYIS B TOUKE X;, IPHUEM

K (xo) = 8" (f (xg)) - ' (x0)- 1)
' Bas nokasaTenecTsa gopmynan (1) Hamo (kKaxk M paHbBIe) npu
Ax % 0 paccMoTpeTs apobn % H YCTAHOBHTE, 1TO ‘% - &' (yo) - ' (xp)
opu Ax — 0. Beeiem oficsmaueHns:
Ay =f (xq + Ax) — [ (x5) = Af.
Torza Ah = h(x,+Ax) -k (xy) = &(f (x, + Ax)) — g(f (xp)) =
=2 (g + BY) - & (B) = Ag.
Ay — 0 npr Ay —» 0, Tax xax [ auddepeHnupyema B TOUEe X,

Jlanee pokasaTelLCTRO NPOBEAEM TONALKC ANA TAKUX (QPYHK-

nufi f, y xoropmx Af=0 B mexoropo#t oKpecTHOCTH TOYKE X,
Ak _ Ak Ay _Ag Af

Toraa ar = A a.;_'}s_y'l;_*g (yo) -1’ (xp) Opu Ax - 0, Tax Kak
%-—)f'(x.,) npu Ax — 0, aﬁ—»s’ (#o) mpm Ay — 0, uT0 BEINOARE-

Ho np Ax — ( (aT0 orMevanoCchH BHIIE),

. Npamep 2. BepEeMca K nocTaBieHHON BhIme zagave u Hali-
ZeM TPOHZBOAHYI0 GYHKHHE A (x) = (2x + )00,
GOyEROUI0 2 MOXEO OPEACTABATE B BHIe CAOXHOE PyEKOAHN

k(x)=g(f(x)), Tre g =y, y=F(x)=2x + 8.
Tax rax f'(x)=2 n g'(y) = 100y, umeem
k' (x)=2.100p" = 200 {2x + 3).
IIpumep 3. Haligem mpomzeoauyic PVHELER
hix)= 1}3.1:2 +1.
Tax xax h(x)=g (f (x), rae y=7(x)=8x2+1, &) =+,
0 &' (y) = —= u y' = ' (x) = 6x, oTkyAS

2./y

kr(x =_!.___. ;o _Ex = 3x .
) 2yy 2,82 +1  fB22+1
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YnpaxHenns

3agaitre dopmynamu sremenTapHEble bynxmum f ® £, M3
:czo-ztxpsgé lL)1:1:»(='1'm;.r:em cao:xHaa SyExOoea h(x) = g (f (x))

220.— a) Ak (x) = cos 3x; 6) h(x):sin(2x--;-);
: B) k[x)=tg§; r) k(x)zooa(:ix-t-%).
221.% a) h(x)=(3 - 52)%; 6) h(x)=+cosx;
B) h(x) = (2% + 1)7; r) h(x)=tg%.
Halizure ofaacTe onpejeleHus Kaxjod us GyEKOHER
(222—223).
222, ﬂ) y=‘d —x‘e; 6} y=—1_;
22-Tx+12
= 0,25 2%; =1 .
oy * Ry
223.-8 a) y=-Jeosx; 6) y= S
sin(x—ﬂ)
i
B) y = tg 2x; r) y=einx.
Hatizure npomssogmuie dymxnmii (224—225)
224. 8 a) f(x)=(2x - T)%; 6 f( )-— 1)“
— 4, = S S
B) f(x) = (9x + B); r) f(x) (6 _1),
X - 4
2264 o) 7 (0=(3-£] 6 1(n=(2 x—v] ~(1-22);
B) f(x) = (4 - 1,5x)'% r) f(x)=(5x - 2)18 — (4x + 7%
228.— Halizure ofnacTs ompegeneHua Gymxmum;
=4J1- . - |4+ _q.
a) y=vi—-2cosx; 6) ¥ fxs 1;
. 8) y=sinx—0,5; ) y=.":—1c+l.
227.8 3Bagenn Qymrmun f(x)=3 - 2x, g(x)=2x% m p (x) = sin x.

Bapaftre dopuynolt cromuayo dyuxumo h, ecnm:
a) k(x)=f@(x) 6) A(x)=g( (x));
B) h(x)=g(f(x)) r} k(x)=p(f(x)).
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228.— Bagannl QyExDEKR ftx):%—l £(X)=cosx ' n p(x)’=1/;.

dafgafire dopuynoft caoxuylo dyExnmo h; mafizmre ee 06-

JacCTE ONpeAcseHHd, €CHH:

-~ a) h(x)={(2 (x)); 6} A(x)=1 (p(2))
B) A(x)=p () r} k(x)=p{f (x))
229.-8 Hatinnre Taxyro ¢yveErnmo f, aro f (g (x)) = x:
a) g(x)=2x; 6) g(x)=Jx;
B) £(x)=3x+2; rgx)=x2+1, xs 0,

230.- 8@ Haiftaure upouspozmym dyHromanm f;

a) f(x)=(x®- 222+ 37, ﬁ)f(x)=m+x213;

B) (x)=+4x2 +5; r) f(2)=(8-%%)% +/2x-17.

17. NpoOMN3BOAKLIS TPUTOHOMETPUMEBCKNX

QyHKuMi

1. ®opxysns nponseopuoil cumyca. Moxamem, ure
dyYERDNS CANYC HIMEeeT OpOAZBOAHYIO B ool Touke n

(sin x) = cos x. (1)
. IlpaMeHas dbopMyay 8in o« ~ :sin[l=2oc:vsm'2”3 sinazi, HaxoguM
2cos[xo+££] sin &%
Aginx_ﬂll(xo+ﬂx)—ﬁnxo _ 2 2 _
Ax Ax - Ax a
Ax
=sin-—2- cos | x +Eﬁ
Ax °Te )
2

Jrxa suBopga Qopnyar: (1) ROCTATOUEO OOKA3ATE, UTO:

sin
a) ye — 1 opr Ax — O;

6) oos[x°+i‘§-‘-]—>cosxo opu Ax — 0,

Onupasack HA 3TH YTBEPMACHHMS, MOYKHO TOAVINTE dopmyny (1).
HeiicrenTensao, npa Ax — 0

Asinx Sin% Ax
_.._Ax_=?—coa[xo+?] —> 1-.cos xg=coex,.
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’ VreepxaeHua a) u §), ma xKoro-
PHe MH ONHPAJIHCH BHINE, HMEIOT HA-
TNagHH# reoMeTpRYecKMi CMBICH,

a8) OrnoxmuM Ha eguHHYRON
OKDPY3KHOCTH oT TodrEm P, B ofe cro-

porm ayru P, A B Py,B zanurol LAzﬂ

(puc, 88), Torma anwHa nayra AB
passa |Arx|, a anmHa XOpAM AB pas-

B Ha 2|sin%l. Opu manmx |Ax| anm-

Prc. 88 HAa XOpAE AB NMpaKTH4YeCKH He OTJIH-

ygercA OT INUHE CTATUBAeMol e

AyrAE AB. (OtTuM daxToM BH y:xe NOABIOBAIUCE B Kypce DeoMeTPHH

OpH PEHEOAEe (OPMYAH LIMHH OKpPYRHOCTH. leficTBMTENLHO, TpH

fonLIINX # BepHO, KaK H3BeCTHO, NpubiImxenHoe papencrso P, =~ C,

rae P, — mepuMeTp IPABHJABLHOTO BIHCAHHOTC A-YrolbHHKaA, & C —

ANHHA OKDY:KHOCTH. 3HATHT, N/HEA CTOPOHK TAKOrQ MHOTOYFONBHUKA

npubiHikeHHO DABHA AJHHE AYFH, KOTODYIO 374 CTODOHA CTACHBAET.)
CrnepoBaTensHo,

Az Ax
%:lar;gl I: 812:\; — 1 npu Ax - 0.
AB 2 2

§) 3amermm, uTO AARHA XOpAH AB MeBnme LAHHE AYrH AB,
T. e.

R
2

*

| Ax|
2sin'-2—| <2

Bocnonnsopasmmcs GopMyaoil pagHOCTH KOCHHYCOB M aTHM He-
PABEHCTBOM, HAXONMM:

lcos(xo+-f‘2£)-oosxo

Ax
=|-2 gin 8% sin(xo+£)|<|2sinM|<L—|.
4 4 4 2

|ax| Ax
Ho -2~—->0 opx Ax — 0. IlostTomMy cos xo+? - co8 X,
npan Ax = 0.

B Ipawuep. Mo dopuyne andbepeRIUPOBAHUA CAOKEON (BYHRKIMN
(sin (ax + b)) = a cos (ax + D).
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2. dopmyant anddepeEnEpoRANNA KOCHHYCA, TAHTOHCA M KO-

ranrenca. JokameM caeAyiomee yTBep:KeHAE,

OyEKIUE Y = cos X, § = tg x, ¥ = cig x unelor Dpom3-
BOOHHE B Kaykaod Touxe ceoelt ofnacTm onpegencHnd,
H COpaBefaHBE DOpPMYIE:

(cos x)' =—sin x, @)
(tgxy =L, 3
(etgx) =~ J—. 0

Breox dopmynn (2) ocHoRaH Ha DABEHCTBAX €08 X = gin (% - x),

cos (g - x] = gin x n npasnne aundbepeunuposanua croxHol PyHKIHN:

(cos x)’ =[sin(§-x))'=cos(-g-x)-@-x)’:-ainx.

Yrobr HOKAIATH CIOpaBeANHBOCTh ropmya (3) u (4), mpuMenum

GopMyEy ANA HAXOKACHAS IHPOHIBONHON YACTHOrO W BHIBOACHHLIE
topuynrn npouseoiHo# cuEyca M KoCHHYCA!

(tg x¥ =£ sinx)'={sinx)'oosx_-(cosx)'sinx _cos®x+sindr_ g

- - ¥
cosl x cos? x cos? x

(ctg x) =[mx)'=(°°s$)’sinx*(sinxl'mx _—sinds-costx _

sin x gin? x sind x
=1
sin? x
Ynpaxnenns
Hafignte nponssonuyo mamzodi ms ¢yuxonik (231-—233).
231.— a) y = 2 sin x; 6) y=l—%sinx;
» B) y=-0,0sin x; ry=05+1,bsinx.
232. 8 a) y =8 cos a3 6) y=x+ 2 cos x;
B) y=1-cos x; r) y=2sin x + 1,5 cos x.
233.-8 =) y=J§—3t.gx; 6) y=cos x—tg x;
B} y=%tgx; T) y=2tg x — sin x.
234. 8 Haitanrte ' (0) 1 f' (1), ecnu:

a) f(x)=2cos(2x-n)  6) f(x)=x - tg (-2x)

B) f(x)=3sin(§—%); r) f(x)=2aos§.
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235.—

236, —

%7."""‘

Pemmre ypasnerme ' (x) =0, ecau:
a) f(x)=%x+coax: 6 f(x)=x-tg x;

B) f(x)=2s8inx-1; ry f(x)=x~cos x.

Haitaure nmpouspogHY®o xamenoll us ¢ynrnuit (236—238).
a) f{x)= x® sin 2x; 6) F(x)=x*+ tg 2x;

B f(x)= 2222, 0 f (=5

a) f(x)=gin?® x; 6) f(x)=tg x + ctg x;
B) f (%)= cos® x; r) 1 (x) =sin® x + cos® x.
a) f{x)=cos 2x sin x + sin 2x cos x;

6) f(x) = cos® T -sin® %;

B) f(x)=sin 5x sin 8x + cos Hx cos 3x;

i ) 7 (x)=sin 3x cos 3x.

Haifigure rouru, B rotopux f' (2} =0, f' (x) > 0, ecan:

a) f(x)=2ain3x—-J§x; 6) f(x)=2x + cos (4x — n);
B) 7(x) = cos 2x; r) 7 (x)=sin 2x - V3.
Qaaaiite dopMyaot xora GH OXHY QYHKIMIO f, ecam:

a) I'(x)=1 - sin x; 6) ' (x)= 2 cos 2x;
B) F(x)=-cos x; ) f(x)=8sinx.

§ 5.

IIppMeHeHNA HENPePLIBHOCTH

¥ IIPOA3BOIHOH

18. NpUMeHeHUR HenpepLIBHOCTM

1. Henpepssuocrs Pynsumn. B n. 14 Bu MO3HAKOMA-

JAUCh ¢ NOHATHEM HOIPEPHEBHOCTH JYEKOHA B Touke. Ecam ysHKmns
HemPepHIBHA B KamAoll Touke HOXOTOPOID IPOMEXYTKA I, TO ee HA3L-
BAIOT Henpepuieioli Ha npomemymre | (opoMexmyror I HAIEIBAOT
npoxexymxoM nenpepuisnoemu gpynryuu f). llpu nepexomge oT oxHol
TOYKE PTOTC ODPOMSEYTRA K Gamawxoil efi rouxe smauenme QyHKOHE
MensnerTca Mano: rpadur f HA 9TOM IPOMERYTKe mpexcrapiuger coboik
HeNPePHBHEYI AUHHW, O KOTODOl FOBODAT, GUTO €8 MOMHO «HAPHCO-
BATH, He OTpLIEag Kapaujama oT OSymarus. (Tax, EO BCAKOM cXyTae,
OfCTOMT Aelio ANs HenmpepwBRENX GVERNRIE, HayuseNNX B MEKONEHOM

Kypee.)
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Kax 6rmno mokasano B m. 15, ¢ynrr- v
nna, AuddepeRURpyeMans B TOUKe X, HE- B
npepriBHa B 9Toi TouKe. Bee ApoSHO-panmuo- £ (x )| —
HANLELS B OCHOBHEIE TDHNTOHOMETDHUYSCKEES
byErmun auddepennupyeMsr Bo Beex ToU- *1 .
KaX cponx obmacreil onpegmenemua. Cnepno- 0| |a Xy xg b X
BATENABHO, 5TH (YHKIHEA W HEODEPHBHE B
Kamaoli U2 5THX TOYeK. f(x) A4

Hanpumep, uz audupepeEnupyeMocTH
dyuruun f (x) = x2 na poedl npamoit, a dyux-
OHE f(x):% HA NOpoMeXRYTKax (—oco; 0) Pue. 89

u (0; oo) BLITEKAST HeNpPePHBROCTH 3THX PYHKOUE HA COOTBETCTBYID-

IMAX OPOMERYTKAX.,
OrMerEM Cnegyiomee CROMCTBO HenmpepHBHEIX $yRKIUi:

Ecau Ha wuatepeane {a; b) dyEruua f HenmpepnBHa
¥ me ofpammaeTcd B HyJAb, TO OH& HA 9TOM HHETEDRATe
coXpaHfgeT NMOCTOAHHEE 3HAK.

270 yTBEP:KACHEEe MMeeT HAIMMAZHYIO RHETepnperanmio. Homy-
€THM, 4YTO HAlifyTCA TAKHE TOUKH X, M X, mATepeana {(a4; b), uaro
7(x,) <0, a f(x)) > 0.

Torzia HempepHIBHAR KpHBaA (rpadmx GyEKnEH f), CORNHEAIO-
maa Tourn A (x,; 7 (x,)) u B (x4 f (x,)), pasaenennsie npamok y = 0,
nepecexkaerT 3Ty NPAMYI0O B HEKOTOpPofl TOTRe X, AARHOre MHTEPBANA
(puc. 89), 1. e. f(x,) = 0. (Tlpeacrasam cebe, ure Toukn A u B maxo-
aaTess Ba pasHMX Geperax pexn, usofpamaemolt uHTepsamom (a; b),
Seno, aro TYPHCTY, Aas Toro YTodbl nomacthk M3 A B B, Hago rae-1o ne-
peliTa peky.) DT0 NPOTHBODPEYHT YCNOBRID: GYHKUMA [ He ofpaimaerca
Ha maTepsane (¢; b) B HyIb.

2. Meron umTepmados. Ha ceolicTee HempepupEmX ¢yHRIWIE,
PACCMOTDEHHOM B 3TOM NYHKTe (€ro moaHoe JOKA3ATeAbCTBO MPHEBO-
AHTCA B KYPCAX MATEMATHUYECKOTO AHAJH3A), OCHOBAH MeTOJ] DeIIeHHA
HEPABEHCTE ¢ OAHOE mepemenmofl (Memod urnmepsaaos). OnAmemM ero.

IIyers dyaxnEa f HenpepmsHa ma maTepsane I m ofpamaercs
B HYJMb B KOHEUHOM 4Hcie TOuYeX atoro uureppana. Ilo chopmyampo-
BABHOMY BEIe cBORCTRY HenpephIBHHX GyHKOEHR sTEMH TouKaMu [
pashppaercd HE MHTEPBAJNBL, B KAXAOM U3 KOTODWX HeOPepLIBHAS
dyaknma f coxpaRseT HOCTOAHHEIE aRax. 9YToOm ONpeRENUTH STOT
3HAK, ZOCTATOYHO BHIACIATE 3HAYeHHe QYEKROME f B Kaxol-aubo oA-
HOM TOUKe M3 KAMAOrO TAXKOTO HHTePBAJA.

x2-1
n I.P —— (),
B pumMep eIIAN HEPEBEHCTBO ~—5———
Oyaroea f (1) = ke S HempepHIBHA B Kaycnolf Touxe cmoeit
x?-5x+6

obnacTu onpesenceHua (sro ApoSno-panmoHaanHag dymrmma) u obpa-
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+ ~ + = +-

g 1 2 3 i
Pac. ¥

maerca B Byak B Toukax -1 m 1. Obaacts onpegenesma orolt byHK-
HHMM — BCA THCIOBAS OpaMad, 3& MCEAKYEHHeM HYyJAeHd sHaMeHaTeAH,
T.e. TOdeX 2 m 3. Ory TOURKH ® TOUKH ~1 © 1 palbueazor obaacTs
onpereneAns [ ma 5 mpomexcyTios (pmc. 90), B KRIRAOM H3 KOTOPHX
dyaxnus | HeupeprBHa ¥ we ofipamaerca B Hyak, Ha pucyaxe orMe-
YeH ZHAK [ B KAM(AOM H3 COOTBETCTBYKIIMX HHTEPBAJIOB, KOTODHIN
onpeAenacM, gaftgs auawy gpaveHnmil f BO PRYTPEHHUX TOUKAX WHTED-
sanon. HepageHCTRO HecTporoe, nostromy yuceas —1 u 1 (myam dyek-
muE f) ABNAIOTCH pPEIICHHAMH HEPABEHCTBA. PACCMATDHEBAA DHECYHOK,
MOKHO 38IHCATE OTBET: MHOMKECTBO DemeHni HepapeHcTBa — 00B-
eauHEEeRHe OpOoNexXYTROR (—oo: -1], [1; 2) m (3; o).

ODprmep 2. Hafinem ogma w3 KopHell ypassexua x° + 2x -
- 2=0 ¢ rousocTs0 20 0,1.

Oyuxnus f(x) = x® + 2% — 2 pempepurBHa, NMOPTOMY AOCTATOY-
ro Hafitm orpesox anummoli 0,2, Ha KOERAX RoToporo f mMeer aHa-
YyeHHA PAsHEMX sHAKOB. Hneenm f(1)=1>0, f(0)=-2 < 0, nostomy
KOPDEHb YPABHEHHA CYIIECTBYeT H OH NPHHAmIexRkAT ortpesry [0; 11
1(0,6)=0,684+2.06-2=-0,684<0 u f{(1)>0, sgayur, KopeHL

nexxnut Ba orpeare [0,6; 1]. Haxomen, f (0,8) = 0,112 >0, a (0,6} < 0,
" goayunam, uTo Kopems HA orpeske [0,6: 0,8). Temeps MEI MOMKeM ero
HaitTH! X, = 0,7 ¢ TounocThiO ZO 0,1.

3. Nlpamep bynsumn, we sgpamomeiicn Benpephigdodi, ITpak-
THYECKH BCe (PYHKI[MH, ¢ KOTOPLKIMMA BhI BCYpeUANWChH AC CHX IOP, He-
OpepHEHE B mi0boit Touke ceoeill ofiiacTu onpegmenenns. He cneayer,
OIHAKQ, CUATATHL, UTO 5TO BepHO AnfA Xbol PyvHRDHUA.

Ilpnseaem npuMep. Pacemorpum byaroun f(x)={x}, rue
{x} — npobHag uacTh umcaa x (rpadmk f (x) = {x} usobpaxmen Ha po-
cyEre 91, @), B pospmeM A6y OEeTOUHCACHHEYN TOUKY ocu aficimuce,
HAXpaAMep x = 2.

¥ ¥
y=|=|
//'1 //
2 -1 0 1 2 * 0 =
a) 6)
Pmc. 91
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OcmoBmOe cBOHCTBO MempepuBHON B TOUKe X, OGyHROER
(f (xy + Ax) = f (x,) mpm Ax — 0) B 2TOM cayuae He BHIOJHAETCH.
Heiterearextro, nyere Ax — 0. Ecam Ax > 0, 1o {x, + Ax} 6amaro x
myno, Eenn xe Ax < 0, 1o snaverma {x, + Ax) 6nuakn x 1. B 1o ke
Bmpena dyrxnua f (x) = {x} HenmpepkIBHA BQ BCEX TOYKAX, OTIHYHEIX OT
TOMeK & = I, THe 1 — LeJ0e YHCHAO.

910 ceoficreo dyERDER f (x) = {x} BeTPYAHO NORATE, PACCMOTPEB
pacynor 91, a.

4. Ipumep dyarnun, BenpepsinHoH, HO He Anddepemmupye-
MoH B AamHOH Touke. IIpEMepoM Takolt GpyHKDUHE ABAAeTcA GYHKOHA

f (x) = x| (pnc. 91, §), Koropaa HenpepriBHA, HO He xAddepermUpye-
Ma B BEvie. HanoMHAM, 9TO

f(x)=]x|={

x, ecia x» 0,
—x, ecan x < 0.

Henpeprsrocts byaxnum f (x) = |x| B moGoif Toure (B ToM uHc-
Je X B HYJE) OUeRMIHA.

Pacemorpum rpaduk srolf byaxknun. Iaa mwdoroe x > 0 B Heko-
TOPOil OKPECTHOCTH TOUKH X, > 0 PYHKIHA DaBAA X, H DOITOMY HPOH3-
BOAHAS ee B TAKHX TOYKAX DaBHA x', T. €. |x|' = 1 npm x > 0. Tax Kax
|x|=-x opu x <0, To |x|'=—1 npE OTPHHATeALHEIX SHAYECHHAX X.
B Toure 0 ¢ymkmus f (x) = |x] He umeer npomasozmoii.

P Hoxamen sto merogom or npormsHOro. Honyeram, uro f (x) = |x]

HMECT IPOH3BOJHYW B HyJXe, T. &, ﬂ;:'} CTPEMHTCA K HEHOTOPOMY

yueny A npm Ax — 0. Toraa npm BCeX ZOCTATOYHO MANHX |Ax; aHa-
YeHHA % GausxH K A, H, B YACTHOCTH, NPH MANBIX 3HAYEHAAX AX

AF(O)
Ax

AOMKXHO BHRIODONHATECA HEPABSHCTBO <1,

Ilpa Ax >0 cnopasegnmeo Hepasenctso |1 — A|< 1, orkyza
-1<1-4<1, 1.8,
D<A<2, {1)
IOaa Ax < 0 copasegnmuBo Hepasescrso |-1 —A|< 1, oTkyaa
-1<-1-4<1, 1. e.
-2<A<0, 2
Hepaserncrsa (1) 7 (2) nporusopesnBrl. ChnexoeaTensHo, Hame

ZomyluleEde O CYINeCTBOBARMH MPOHIBOAHOHA dyHKuMH f (x) = |x| B HY-
Jie HEBEPHO.

Hrax,
1 mpr x>0,

|x|*={ me cymecTpyeT upm x =0,
-1 opn x <0,
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241 L

2470_

YnpaxHenns
fleasercs nm byurnua [ Henpepuimnoli B3 TOuKax x, =0
E x,=-1, ecan:

a) f(x)=xt-x+1; 6) f(x)={x+1 mpE x < -1,

x3—x umpm x>-1;

_J1-x* npm x <O, o a2
B) f(x)-{s_zx apm x> 0: r) f(x)=2x - x* + 237
Hafizure npoMeXyTKE HenpePHRIBHOCTH (PYHKIHH!
8) 1 (x)=2* - 2% 6 1(n=222,
B) f(x)=2x"-3x2+4; r} f(x)=—xi;s—5_%t§.

JoxasxkrTe, YTO JaHHOe YDABHeHHe HMeeT KODeHBb, NDHHARAS-
mamud orpesry [0; 1], m maliguTe ero ¢ Trounocrs po 0,1;
a) 1,4 -10x2 - x2 =03 6) 1+ 2x2-100x%=0;

B) X-8x+38=0; M «+2x-0,5=0.
Pemmtre mHepapescrea (244—243),
x+3
— : - | ]
a) ¥X-5x+4>0 3 T aE 0
2 _

B) ' -3x-4<0; r)"_.:_.’zi’f-m.
(r-2)x-4) 8 R
a) x242x4-8 >0 9 x3—6x+8<1'
2x% 4 8x x2-2x-3
) Eisred U N Groe-n

Hafizute obracts onpefencHER DyEKOHA]

8) 1(x)= x-—“—- 6)f(x)={ whe
5) r(x)—J’ R nf@- 8

Ilpu kaxmx sHaveEmAxX m ¢yExknna [ HempepHBHA Ha Beelt
wHCI0R0H mpamoit, ecan

| 4-x mpm x <4, 22— 3::
¥ f(x)-{(x—m)z npu x> 4 % ”x)-
_| 8x*+m wpr x<0, _ b-x
) f(x)-{ x+2 npu x>0; ) f(x)_x‘-rm?
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Pemure mepasenctea (248 —249).

248.— a) x* - 10x2+ 9 < 0 6) x* -8 > Tx%
B) *-5x2+6>0; r) 65x2 -4 > x4
249, a) (2 -1} (x+4) (x2-8) < 0; 6) Jx?-4(x-8) <0;
5 B) 2% (8- x) (x + 2) > 0; g E2P 8,
{x+8)

250. % Hafizare obnacTs oupemeacHus GyEXOHA:
a) f(x)=v9x-x*: 6) f(x)=1}xs-%;

B) f(x)=V16x—x°; 1) f(x)= —j—"’.

19. KacarennHana K rpaduky QGyHKLUM

1. Kacarensmaa, C NOHATHEM KACATeILHON K rpadmxy
$dyRrRoOEH BH yxe sHaromMbpl. ['padrx arddpepernapyemol B TouKe X,
dynrnun [ s6auan ¥, OPAKTHYSCKH He OTIHTACTCA OT OTPeska Kaca-
TenbHOH, A 3EAUMT, OoH GAUZOK K OTPe3RY cerymeil [, nmpoxoxameii
gepea TOUKR (X, f (x,)) u (x; + Ax; [ (x4 + Ax)). Jliwbaa n3 Takux ce-
KYMMX DPOXOZUT 4wepes Touky A (xy: I (x,)) rpadmra (puc. 92). Hna
Toro urofs OAHOIHAYHG 34JaTh OPAMYH), NPOXOALINY0 Yepes AAHHYIO
TOUKY A, KOCTATOYHO YKAZATH €@ YraoBoll rosbdnnuenr. ¥Vriaosolt
woadppUIEERT % cexymett npm Ax — 0 crpemurea x wmeny f'(x,)

(ero M mpuMeM sa yraoeolt xosddmnuenT kacareapmoil). I'osopsar,
ITO KGCGMEALHEA ECMb NPedeRbroe NOROMERUe cexyuel npu Ax — 0.

’ Ecom xe f' (x,) Be cymecTayer, To KacaTenbaas Jabo He CymIecT-
Byer (xak ¥ GyHKOEH y = |x| B Touxe (0; 0), puc. 91, 6), 1r6G0 BepTA-
rampHA (Kax y rpabmea y =ﬂ; B Toure (0; 0), puc. 93).

Hrax, cymecTBoBaHRe NPoH3BOANHOR QYHKIHN [ B TOUKE X, FKBH-
BOJGHTHO CYMECTPOBAHRNK (HeBepTHKAABLHON) KacaTeannolf B TouKe
(%4 f (xp)) rpaduxa, npE 210M yasoeolt xoadpduyuenm xacamervrol
paser f’ (x,). B aTOM COCTOMT zeomempuueckuii cMbicr npouseodrol.

A 1 Vi

<

Ax

1

wnY

o o -1

POl x xytAx x

Pac, 92 Pac. 93
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Kacarearmas x rpadnry aubdepeanupyeMolt B rou-
Ke x, dyHruMD [ — 5r0 npaNag, NPOXOZAITAA Uepe3
TOuKy (X4 f (xp)) ® mMeiomaa yraosofl kosddEmment
F' (xg)-

IIponexen xacarexrHne  rpadury dyaxnmn f B Toukax x,, X,
xy (puc. 94, 2) m oTMeTHM YIAL, KOTOphte ouu 06Gpasylor ¢ OCBIO
abenmEce. (910 yros, OTCYATEBAGMEIN B HOJORATEALHOM HATIPABACHMN
OT TMONOKHUTERABHONC HANPABINEHHA ocH A0 mpamod.) Mm Bugum, uro
Yroa o, ocTpuif, yroa o, Tynoi, a yroi o, paBeH HYJIW, TaK KaK Opd-
nas | mapannensrs ocn Ox. Tanrenc ocTporo yraa DOTOMKUTENEeH, TY-
noro — orpaoareaeH, tg 0 = 0. Iosromy

f'(x1)>01 f'(xg)=09 f'(xg)(O-

TlocTpoeREde KACATENBHBX B OTASABHEIX TOUKAX NOSBOJsIET Gonee
TOYMHO CTDPOMTR 2CKHSb rpaduxos., Tax, Hanpumep, AAA NOCTPOSHHA

scKHM3a rpaduka GDYEKDHEH CHHYC NpefBapETEeNBHO HAXOAHM, 4TC
B Touxax 0; % A T OPOMIBONHAA CHHYCH pasHA 1; 0 ¥ -1 cooTReTCTREH-

Ho, HocTpoHMM HpaMele, npoxoasmue uyepes Toukm (0; 0), (-;, 1]

m (n; 0) ¢ yranoprME Koadpuunentamu 1, 0 m -1 COOTBETCTBEHHO
(pme. 94, 0). OcraeTcs BIMCATE: B HONYYEHHYIO TpAleNd, olpasopaH-
HYI0 oTHMHE ODpaMEME ¥ npamoll Ox, rpaduk caryea rax, YToBH Opu

x, passox 0, % H 7T, OH KACAJCA COOTETCTBYIOINEX HPAMEIX.

OtMeTHM, uTO rpadHK CHEYCA B OKDECTHOCTH HYJAA NPAKTHICCKHA
HEOTAHYHM ©oT npaMol y = x. llycrs, Hanpumep, MacmTAOEH IO OCHAM
BRIOpAHK TAK, YTC eQHHMIC COOTBETCTBYET oTpe3ck B 1 cm. Hmeem
sin 0,5 = 0,479425, T.e. |8in 0,6 -0,5|/=0,02, m B BHOGpanEOM
MacmTale 970 COOTBETCTEYET orpesry maamHoll 0,2 mm. Tlosromy B un-
reppaxe (—0,5; 0,5) rpadpmr dyarnmu y = ain ¥ Gymer OTRIAOCHATHCA
(B BepTUKANEHOM HADDABAcHHMH) OT OpaMoil y=x He Gomee ueM
Ha 0,2 MM, 9TO OpEMeDEC COOTBOTCTBYET TOALIEAS NpoBOgUMOI Au-

HHH.
¥ vh
! /\
%1 o) || > .
y of 2 = N\ % 0 x "\ *
2
a) o)
Puc. 94
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2. Ypapuemue xacarexnmoil, Busesiem Teneps ypaBneEme Kaca-
TeasHOR K rpadmry dyaroum f B Touxe A (x4 f (x,).
Ypasmenne npamoit ¢ yraosum xoshduuuenrom /' (x,) mMeer
BHA:
p=r(x)- -x+b
Jna BuancacHAA b BOCHIOABEYEMCH TEM, YTO KACATEALHAA HPO-
XOAMT Yepes TOUKY A:

f (xo} = 1' (x5) * %5 + b, oTRYRA b = (y) — 1" (%) - Xy
SHAYHUT, YDABHCHHME KACATeNLHON TAKOBO!
y= f(xo) X "f'(xo) - Xg +f(xo)’

¥ =1 (xp) +1' () (% ~ %) (1)

ll INprwmep 1. Hafinem ypaBHeRme xkacaTeabHOd K TrpabuKy
dbyekomm f (x) = x® — 2x2 + 1 B Toure ¢ efenuccoit 2.

B srom npEmepe x,=2, f(x)=f(2)=28-2.22+1=1,
F{x)=8x*-4dx, f'(x)=f'(2)=8-22-4.2=4. Hoacrasnas sTH
gncna B ypapHenne (1), nonygaem ypasHenme y=1+4(x - 2), 1. e,
y=4x-1.

IIpamep 2. BubpefoM ypapHeHMe KacaTeabHol x mnapabone
y=x° B Touge ¢ abcuuccoit X,

HmeeM y (x,) = x3, a ¥ (x,) = 2x,. IloacTapnaa aTd AHAYEHHSA
B ypasEerMe (1) xacarexbHON, moxydaeM y = x§ +2x,(x - x,), T. €.
y = 2x,% - x5. HanpuMep, npu x, = 1 Horyuaem KacaTellbHYD, HMEI0-
My ypaeHenme y = 2x — 1,

Hattaen xoopgHEATH Touxku T mepeceuenua kacaTeIbHOX K ma-
paBoxne B Touxe A (x,; x3) ¢ ocrio Ox (puc. 95). Ecan (x,; 0) — roop-
AMHATH TPoukn 7T, To, mocKoAbKY T DnIpHHAANERAT KacATeNbHON

{1, 3HAUNT, 6¢ KOOPMHHEATH YAOBACTBOPAIOT YPABHCHHIO RACATONbHON),

X,
mmeen 0 = 2xox, — x§. Eemu xo % 0, To %= 3

BTH

*

Herpyaao o6ocROBATE npocToit coocol HocTpOeHEA KacaTennBoll
K OpoHssoabuol napabose B n0boli ee Touke A (KpoMe BepIIMEEI): ZO-
CTATOYHO COSMMHHTE TOUKY 4 ¢ rouxol T, ne-
aaumeit orpeaok ock Ox ¢ Kormanw 0 u x, mo- v4
noaaM; npaMaz AT — mcKOMan KacarelXbHad. y=x?
IIpa x, = 0 Kacareapnad — 210 npanas Ox,

3. ®opmyna Jlarpanma. Bocmomsayem-
CH FeOMeTPHIECKNM CMECJAOM DPOH3BOLHOMN, A
yTo0H JATh HATAAAHEE HOACHEHHMA COPABE]-
JHBOCTHM TOTO, UYTO CYHIECTBYET KACATeNhHAH

K rpadury f B Toure ¢ aGcuuccolf ¢ B3 HHTED- 0| /T %, =
Basa (@3 b), mapanneabHas ceryine#, MpPoxo-
Aameit gepea Touxkn A (a; f (a)), B(b; f (b)) Puc. 95
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VA
c lg
B
A
]
0] a L4 b x

6)

Puc. 96

PacemoTpuM npamyio [, Dapainensayio AB M He HMepIyio of-
OIHX TOUEK ¢ YACTLIO rpafHEa, COOTBeTCTBYOMeH mpoMexyTry [a; D).
Byaen mepeMelnarTs 3Ty Npanyo ! Do HANpABAeHA® E rpadmry [
TaK, 9TOGH OH& OCTABANACH DapanteabHolt AB. 3ap¥EcupyeM noao-
senne 1, oTol MPAMOX B MOMEHT, KOPAA ¥ Hee NOABATCHA obiiMe TOYKH
¢ 3Toi#t uacTe rpadmra. U3 pacyska 96, a rugeo, 910 Mobag U3 Ta-
KHX <NEPBHXs OOMMHX TOUEK — TOUKA KacaHua mpamoii l, ¢ rpadu-
KoM f. OBoaaaquam abcumccy sTolt rouxm depes ¢. Toraa /' (c) = tg o,
TAe 0 — YrOm MexAy mpamoi I, u ocsio aGemmee. Ho I || AB, noarony
Yroa 0. PaBeH YIAy HAKJIOR4 cexymel AR, 1. e.

f‘ (C)=tga - f{b)-f(c).

b-a
Hrax, ectm dyurmua anddepermmpvema, TO Ha HHTepBaJTe
{o; b) malizerca Takaa Touka ¢ < (g; b) (pme. 96, §), uro

. _f(b)-f(a)
Pe)="pr—-

Ora dopMyaa RasuBaeTca gopamyroit Jdazparnxwa.

YnapaxHeHusa

251.— B xarux Tovurax rpadpuxa dyaxuuyu f (puc. 97) KacarenrEaz

K HeMy:

&) IMOPHIOHTANBHA;

6) ofpasyer ¢ ochio abcumec ocTPEIl yrox;

B) obpasyer ¢ ockio abeomec TymoX yroa?

252.-¢ Ilpu xaxuY 3AAYCHUAX APryMeHTa (OTMeYe¢HHHIX HA ocu abe-
nuce) HPpOM3BOAHAA (YHKLWM, 3afaHHOR rpaduxom (pme. 98):
a) paBHA HyaAw; §) Goabme HynsA; B) MeHbINe HYJEA?

Hailigure TaHTeéHC Yraa HAKJICHS K ocH aleomet KACATENh-

noft, ppoxogameit uepes xanmyw Tounry M rpaduxa oyEE-
nmm f (253—254).

253. 8 a) f(x) =22, M(-3; 9); 6) f(x)=-;—x3—x, M(z;%);

B) f(x)=x% M(-1;-1); r) f(x)=x%+2x, M(1; 3).
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¥i

D
[/ 3‘ ) V x
8) B 6)
77 § vh
E
B ¢ A 7
D F B >
A L.
0 E x 0 x
B) ¢ r)
Puc. 97
g /T
¢c de x [ & b co d e x
a) 6)
Vi y.“
N\ /. _
b o] e \J/e_'fr a b ole d e \?
B) r)
Puc. 98

6) f(x) = -tg x, M (x; 0);
B) f(x)=1+8sinx, M (n; 1);
) f(x)=-coBx, M{-=x; 1).

254.— a) /(x) = 2cos x, M(%;o);
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Hanumute ypaBHeHHe KacaTenkHol K rpadery dyaxnumz f
B Touke ¢ abcumecoit x, (255—266).

o =§ = -— = 13
2853 a) f(x)=3, 2,=-1, %, =1
6) f(x)=2x—x%, x,=0, 5= 2;

B) f(x)=2%+1, =0, x,=1;
r) fxy=x8-1, xy=-1, x,=2.

256.§ a) f(x)=8sinx, x,=%, x,=mx;

2
6) f(x)=tg x, xo=§’ x0=%;
B) f(x)=1+cosx, x,=0, x,=2;

2
r) f(x)=-2sin x, x°=-—%, Xo=T.

Ha#izute Touky rpaduxa GyEEIUE f, B KOTOPHX KACATEIBHAA
napanrens#a ocm abeomec (257—2568).

257.— a) f(x)=x° - 322 + 8x; 6) f(x)=%x“+16x;

B) f(x)=8x*-6x2+2; M f(x)=x2%-8x+1.
258.— a) f(x)=2cos x + x; 6) f(x)=sin 2x + V3 1}
. B) f{x)=oos(x—-§); r) f(x)=v2x—2sinx.

. 2894 ITox xaxuM yriaoM mepecexkaeTcA ¢ ockiy Ox rpadur GVHRILEM:

= B _ o8 = &i m),
8) f(x) = 8z - % 6 f(xp=sinx+Z);
B) f{x)=2%-8x + 2; r) f(x)=-cos x?
260.-§ llox HaxHMM YIaoM mepeceKaeTcd ¢ OChI Oy rpadur GyHRIUN:
® =Ly o f(x)=Lug(2-1);
=1x_n2. ~sin' R
B) f(x)—z(:l: 1)%; ) f(%) sink2x+6)?

20. MpuénuxenHbie BLIMUCNEHWA

Iyers, HanpuMep, Tpebyerca BHYRCAMTE UpubammenHOR
sHAYeHMEe (PYHKIINY

f(x)=2"-2x8+8x2-x+3
B Touke ¥ = 2,02. 3navenne { B Ganaxol k 2,02 Toure x, = 2 HaxomAT-
ca gerko: f(2) = 13. I'paduk f B OKPEeCTROCTH TOYRH 2 GAH3OK K Opa-
Mol ¥ = f (x,) + ' (%) (x - %)) — racarexnnoft r HoMy B TOuUKe ¢ abe-
ouccot 2. Ilosromy f(2,02) = y (2,02). Hneem F (x) = Tx® — 12x5 +
+8x-1, f'xg)=7"(2)=T5 1 f (¥} 2y (x) =13 + T5- 0,02 = 14,5,
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BrupeneHua Ha KaIsKyasrTope pAawrT pesyastar f(2,02) =
= 14,67005.

Boofuze 218 aaddepermmpyeMoit B Touke x, Gyarnun f opu Ax,
NANO OTARYAIMNUXCH OT Eya#A, ee rpadpur OGmusox K xacaTeawHoit
(auposesenno#l » Touke rpadura ¢ abeuuccolt x,), T. €. NPH MANHIX Ax

1 (x) = f (xg) + [ (%) Ax. 1)

Ecanr Toura x, raxoba, uro sumavemms [ (x,) u f' (x,) merpyamo
BEYHCANTS, T0 dopuyan (1) mossonaer HAXOAUTL NpuGAHCHANe 3HA-
wenua f (x) mpu x, xocraTouno GMMIKMX K X, Tak, IpM BEMHACIOHHR
IHAYCHUR +/4,08 eCTECTBEHHO BIATL B KAYECTRO X, qnc.no 4, TAR HAE

4,08 6nuaxo x 4 u spavenua f (x;) = E " F(x,) = J_

Hafitn HeTpyARo: f(4) =4 =2, f' (4) = _J‘ . Tlo gopmyae (1) opu

opm X, =4

Ax = 0,08 noayunem;
,f408n=2+— 0,08 =2,02,

B Npuxep 1. Busenem us dopmyns: (1) nputmmsenayio popMyny
J1+sz1+%Ax. @)

BospneMd f(x)=J;, %=1 1 x=x+Ax=1+Ax, Hmeem

flxp=V1=1 7 f(x)= 1 | orxyma f'(x.,)=f'(1)=%. IIo dop-
myae (1)

2z
)'(x)=Jl+Axa1+%Ax.

B wacrsocts, 1,06 = {1+0,06 ~1+1.0,06 =1,08.
3uavenue \M,OS TaRKe MOXHO Haillru mo dopmyne (2):

JE08 =2/1,02 =2 (1 +%—o,02) -2,02.

Npauep 2. BusegeM B3 dopmynn (1) mprbomxenuayw dop-
Myay

(1+Ax)Y" =1+ nAx. (3)

Ionaraem f(x}=x", x5=1 Bn x=2x,+Ax =1+ Ar. Haxoaum
fxp =1, ' (x) = nx*~1, orxyna f' (xg) = n. Ilo dopuyne (1)

F(xy=(1 + Ax)* = 1 + nAx.

Haopuauep, 1,0011% = (1 + 0,001} = 1 + 100 - 0,001 = 1,1.
3nauenne 1,001'%, prumcneHBEOe HA KaAbKyAATOpe, PABHO
1,10612.
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INIpumep 3. Ind BHYACHCHAA 3HAYEHUN yvaoluo Boc-

0, 99739
IONB30OBATECH Qopuynoﬁ (3) upm n =-30, Ax =-0,003;

=(1 — 0,008y x 1 + (~30) - (-0,003) =

,9973"
=1+0,09=1,09.

@opmynokt (1) wacTo moAbLayIOTCA ANA BEYNcIeRHMs apulan-

JMEHHLIX 32HAYEHUN B JAPYrAX saeMeHTApHMIX OQyHROWE, HarpaMep

TpArOHOMeTpHYeckux, Tax, An8 BruBcHAeHEMAa sin 1° ygobEo BBATH

= = =_T o % |
f (x) =sin x, x, =0, npr srom Ax lso[mnanl 150

HueeM f(x))=8in0=0, f'(x,)=cos0=1mn
gin x = f (%)) + f' () Ax =0+ 1. Ax = Ax,

T. €. 8in 1°n=m =0,0174538. Bauncasaa agavenue sin 1° Ha KaJIBRY-

agTope, moaydsem sin 1° = 0,0174526.

YnpaxHesua

261.— Brrymcanrte ¢ noMomel Gopuyan (1) nprOIEKenHNe 3HATE-
#88 QyRKDEE f B TOUKAX X, H X!

. a) f(x)=x*+2x, x =2,018, x,=0,97;
6) 7 (x) = x* - x%, x, = 1,995, x, = 0,96;
B) f(x)=x*-x, x, = 3,02, x, =0,92;
r) f(x)= 2%+ 8x, x, =5,04, x, = 1,98,
Brwacanre ¢ momombio dopuynan (1) ¥ (3) opubGaBkeHHLIE
sHaveHHA (262—263).
262.-8 a) 1,002100; 6) 0,995%; 8) 1,08200, r) 0,998%,

263. 4 a) /1,004; 6) /25,012; B) +/0,997; r) 4/4,0016.

Buuucnure ¢ noMomsio gopMyas; (1) npubamxeHARe 3HAYS-
mma (264—266).

264.— a) tg 44°;  6) cos 61°; B) sin 31°% r) ctg 47°,
265.— a) 008(5 +0,04); 6) sin (1'-—0,02J;

B) sin( +003) T) tg( +0,05J

266.8 a _1__. G 1_. B 1 H r .
) 1,00320 ’ ) 0,99640 ’ ) 2,00168 ' 0,9945
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21. NponasogHan B HPUINKS U TEXHHUKE

1. Mexanuuecrwil cnpica nponspoanod, HanmoMuam, rak
ONpeAeNANACE CKOPOCT: ABMIKEHHA B Rypce (uanku. Pacomorpmm
cameli mpocrolil cayuall: MaTepEAALHAA TOYKA ABMKETCA IO KOOPLH-
#aTHO# npAaMoll, npEYeM JANAH IAKOH ABHKCHHA, T. €. KOOPDARHATA X
9T0H# TOUKH ecTh HABeCTHAS DYHRIMA X (i) BpeMeHH f. 38 NPOMEKYTOK
BpeNeRH oT I, RO iy + Af mepememenme TOYKHM pasHO X (f, + Af) -
- x{(2y) = Ax, a ee CDOAHAR CKOPOCTH TAKOBA:

Vep (A1) = % . )

Ilpm At < 0 ¢opmyna (1) TAKXKe BEDHA: NepeMelleHMe pPABHO
x () — x(t, + At) = —Ax, a IPOAOIIRATENHHOCT: NPOMEKYTKA BPeMEHH
pasEa -Af,

OGHYHO XApAKTEp ABMEEHNA OHBACT TAKHM, YTO IPH MANHX At
CcpPeiHAA CKOPOCTh NPAKTHYECKH He MeHAeTcd, T. €. ABHXKeHue ¢ Goib-
moit CTemEHBI TOTHOCTH MOKHO CUHTATH PABHOMEpDHEM (CM. IpHMED
n. 13). fipyruMu clopaMH, 3HAYEHHE CDeAHed CROpOCTH npH Al — O
CTPEMHTCH K HeKOTOPOMY BIQJHE ONDefelleHHOMY 3HAYEHHKI), KOTODoe
H HA3BIBAKOT M2K08€RKOT cKOpoCmbIO U (f,) MATeDHANBHON TOUKH B MO-
MeHT BpeMenx f{;,. Hrax,

Vo (A) = % — v (i) npu At - 0.

Ho mo ompeReneHH0 MpOoHIBORHOK
%—).x'(to) upm At = 0.

IlosroMy CUBTAIOT, ITO MTHOBEHHAA CKOpOCTH U(f) onpeaeaena
(ronsro) aaa awbol amddepennupyemoit pynrouu x (), npr aToM

v (#) =2 (B). (2)

Koporro rosopart: opoH3BOAHAR OT KOOPAMHATE [0 Bpe-
MeéHH eCTh CKOPOCTh, B 9TOM COCTOMT Mexantyeciuli
cxbica npou3sodnoii.

MraopeiEAA CKOPOCTE MOMKET NPHHEMATE KAk NOMOKNTENEHEE,
TAK B OTPHOATONRHEE JHAYOHHS M, KOECYHO, 3navenue (. Ecau cxo-
POCTE HA KakoM-IuGo NPOMEXYTKe BpeMeHH (i, {,) DONOMRUTENLHA,
T0 TOYRA ABMKETCS B MOAGKHTENPHOM HANPABNSHHN, T. &. KOODIHEA-
Ta PACTET ¢ TeJeHUEM BPeMeHH, & ecnu v () orpunatrensBa, TO KOODIH-
Hara x (f) ybonraer.

AHBATOrEYHOR MONOMEHNEe H ¢ YCKRODeHHEM ABMMKeHHS. CropocTh
ABUIKOHNA TOUKH ecTh YHROUA oT Bpemenn {. A mpoHaRogHas 9TOM
DYHKIHY BASEBASTCH YCRODSHMEM JBUMCHMS:

a=v ().
KopoTro roBopaT: NpOUSBOAHASA OT CKOPOCTH L0 BpeMe-
HE €CTh YCKODeHHEe,
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. INIpumep 1. PaccmoTpun cBofoaHoe HafleEne MATEDHANLHOM
TOYKH,

Ecam ROOpDAWHATHYW) OPAMYX HATDABHTL BePTHHAALH(Q BHHA,
& HAYANBHOS HOIOKEHHE ua'repm?noﬁ TOYKHE cosmagaer ¢ 0, To,
KaK HaBecTHO ®3 dnuomxn, x (1) =“T. Toraa cKOpOCTh HNaZeHAA TOY-

KH B MOMGHT BPeMOHH { paBHA

WE

A ycropeHHe a = (g1) = £ ecTh BeIHYNES NOCTOaHHAH. PaccMorpuM 6o-
nee odmulk cayualk.

Opumep 2. Hycrs 3aBUCHMOCTE KOOPAMHATE TOUKH, ABIIKY-
meitca mo npamod, or BpeMeHM BHIpamaerca gopmynoilt

x(t)=§-t3+oot+xo,

rae a # 0, v, 1 X, — nocroanuke, HafizeM CKOPOCT: B YCKOPEHHE XBH-
IMeHHH,
CKOPOCTD HTOTO ABAMKEHNAHX TAKOBA!

1]
v=x'(t)=(-§t’+vot+on=2-—;—t+vo =at +vg.

Tak xax HAM N3BECTHA CKOPOCTEL JBHMeHHS KaK GQYHKOHA Bpe-
MeHH, ME MOXeM Ealitu YycKOpeHHe 3TOTC JABHMeHHA: V' (f) =
= {at + vy) = q. MuI BEAUM, ITO YCKOPEHHe NPH ABH:KEeHHH 0 KBaipa-
THYHOMY 38KOHY IOCTOAHHO M pasHO ¢. Ecan ¢ > 0, To 170 papaOyCcRO-
peHHOe AFHA(eHHEe; eciH e ¢ < 0, To papHOzaMeaAenHoe. OTMeTHM
TaKmxe, 710 vy =v(0), a x, = x (0).

B raape III M JokaxxeM, ITO ¢CAH ODH ABHXEHHN IO IPAMOiE
YCKODEHHE 4 TOCTORHHO, TO ARMIECHAC TPOMCXONUT N0 EBAAPATHUHOMY
BAKOHY!

x(t)=‘§‘t’+vot+xo,

IAe U, — HAYAJNBHAS CKOPOCTh TOUKH, & X, — HAYAIbHAS KOODAHEATA.
P TOyems y = f (x) — nponssorsras Andrbepernupyemas byHroma.
Torga ME MOXEM PACCMOTPATh JBHECHHE MATepHANLEON TOUKM IO KO-
OpPAMRATHOH HpaMolt, cosepimaeMoe cOMIACHO saKoBRY X = F (t). Mexa-
Haveckuit cMBIcH Dporssogaoft nossoader JaTe HArAANHYI0 BETEpPIPe-
TAOMIO TeopeM AuddepeHnHANLHOTO HCUHCTCHHA.,

I Dpuzmep 8. MNyers f u & — xse AudbdepernnpyeMuie GYHE-
oryu. PaccmorpaM caeayiomee (OTHOCHTENLHOS) ABHECHHEE IO IMpH-
noff. Jama nogBMIKHAR CHCTeMa KOOPAMHAT, CBA3AHHAZ ¢ TOEBAOM,
Ha9an0 Koropolt (xabmua MamARNCTA) ABHAETCH OTHOCHTENLHO Ha4a-
Ja HENOABHIKHOH CHCTeMBI KOOPARHAT (CTAHIHM) MO 3aKoRY X, = [ (£).
B noapmmuol cHCTeMe KOOPAMHAT MATEDPHMANLHAA TOYUKA COBEDINAET
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ABRIEEERE IO 3aRORY X, = b (f). Toraa xoopaunaTa x s1olt TOUKH OTHO-
CHTeABHO HEMOABMIKHON CHCTeMH KOODAMHAT PaBHA X = X, + X,, & €€
cropoers v (t) pasaa x’ (£). C apyrofi cTopoHNI, MO 3aKOEY CHOME-
HRA cxopocTelt v (f) = v, () + v, (8) = ¥; (1) + x5 (1). Hrax, ME mony-
YR ¢ MOMOIMLI0 MEXAHHUeCKOro CMLICAA NMPOR2EOAHON HaBeCcTHYO
dopumyny:

(+B)=1+h.

IDpumep 4. IycTsh MaTepHATLEAR TOUKA ABKIKETCA IO KOOD-
pupaTHOR DmpaMoll corpacHo saxoHY x = f (f)

CpezHaa cKOpOCTE: 3TOR TOUKM Ha mpoMexyTke {a; b] pasHa

_I)-f(a)

i b—a
MruoBeHBRAS CKODOCTE U{f} B Toukax npomexyrka [g; d] mRe mMoxer
OmT: Bce BpeMsa MeHbIle (6onbme) cpepuelf, 3HAUMT, B KAKOH.-TO MO-
MeET i, € [a; b] MrEOBeHHAA CKODOCTHL paBHA cpefiHeif, T. e. B IpOMe-
syrre [a; b] malinerca Taroe ¢y, qTO

v(te) =1 (t) = f%z(“) ]

U

(3)

M nmomyusmm MeXaHUYECKYR uRTepnperanuo dopmynn Jla-
rpama,

2. IIpaMephl HPpHMCReHNHS TPON3BDOAHON, C mOMOmBID NPOH3-
pogHEX dyHKOnit, xapaxrepusyiomux GHUIAYecCKHEEe ABISHHS, 3a7A10T-
¢ B Apyrue dmsugeckme sexmunert. Hanpamep, mommocrs (1o onpe-
AelleHHI)) €CTh OPOM3EBOAHAA paloTHI IO BpeMeHH.

Pacemorpum DpHMep.

. NMpamep 5. Ilycrs 18 HeOABOPORHHHA cTepiKeHb, NpIYeM B3~
pecTEa Macca m (]} mobGoro ero kycra gawHolt [ (I oTcumTHIBaerca
OT PHKCHPOBAHHOTO KOHIA CTePHA), XOTHA CTep:HeHL HEeOLHODOASH,
€CTACTBEHHG DOJATATH, YTO NIOTHOCTH ero HeSoasmo® wacTr (Ha yua-
cree or I go ! + Al) npumepro onua n mm(%)n qeM MeAsiie Al,
TEeM B MeHBIIHNX NpejefiaX HA 3TOM YUACTKe H3MEHHEeTCA HJIOTHOUTD.
IlopTOMy 38 XAPDAKTEPHCTHKY pacOpefiefleHHMA IIOTHOCTH CTePHEHA
B ZABHCHMOCTH OT [ UDHHUMAIOT Auneiinyw naomuoems d () =m' ().

INIprmep 6. B GoabmAHECTEE 384AY MEXAHMKN PACCMATDHURA-
OTCA ABMKEHES TOURE HA IUIOCKOCTH XM B npocTpancThe. Torge cxo-
POCTE — BEKTOPEAS BeJHUNHA. OXaZWBASTCA, UTO €CJH KOODIHHATH

TOYKM B MOMEHT { paBHu X (t) » ¥ (£), TO KOOPAHHATH BEKTODA 3(:)

cropocTh pasHH X' () u ¥ (#). loabsyace 2THM, MOMRHO BRBECTH Jop-
MYJAB OPORSBOJHEIX ThUroHOMeTpMIecKEX QyHKNmA Ha ocHOBe KHHE-
MOTHKH.

PaceMOTpEM PARHOMEDHOE IBMKEHME [0 OKDYRHOCTH PajgHy-
¢a 1 p HANDABJERNHH NOPOTHE 4YACOBOH CTPEJIKHE € YrAoBoH CROpPO-
cereio 1 (puc. 99). Toraa xOOPIMHEATE TOUKH M B MOMeHT BpeMeHM f
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17 ) .

M
T

A

4

0 E:

p
Puc. 99 Puc. 100

TaroBs!: x (t) =cos £, y (i) =sin t. Kax BHI 3HAeTe W3 Kypca tdwsuxm,
BEKTODP CHOPOCTH v (f) HANMpaRAeH OO KACATENBHON K OKDPYIKHOCTH,
a ero anuna pasEa 1 (@ (£)=wR=1-1=1). CnegorareNsHo, 5TOT

—ye
BOKTOD coBmanaeT ¢ BexTopoM OP ., KOODRMEATH KOTOPOTO PABELI
oos[t-l'%):-sint " sin(t+§-)=ooet. C Apyroit CTOPOH:I, XKOOp-

'IMBATH BEKTOpA U (1) DABHEI COOTBETCTReHHO X' (£) (T. €. cos’ 1) | ¥’ (£)
(r. e. sin’ {). Iloxydaen usBecTHELIe DOPMYALL

cos’ t=-gint, ain’ ¢ = cos ¢,

IIpuaMep 7. BusegeM croficrso mapaGoinl, MMeIOIMee IpHMe-
HEHHE B ONTEKe H TeXHHKe,

IToBepXHOCTL, HOAYYAIIIARCSE DA BpanieHHM napaboam y = ax®
BOEpPYr ocu Oy, HasbiBaeTca napaboroudor spamienus. IIpeacraBEuM
cefie, YTO PHYTDEHHAA HOBEPXHOCTHh NApPAGONOHMIA — 3EPKAJNLHAA NO-
BEPXROCTE H 370 napafoiuyeckoe 2epKa/io ocBeIaercd mydxRoM Jydel
cBeTa, NApamNenbany ocy O,

PaceMOTDHM CedeHHE 2TOTC 3ePKana IMOCKOCTRI o, DPOXOnA-
meli gepea ock Oy, 9ro cevenne mpexcrapaser cobofl Taryw xe
napabony y = x* (ocs Ox pubEpaeM B maockocT® ceqenuma, a = 1),
CornacEe 32K0HAM ONTHKM OTpPAMGEHHBIN Jy4 cBera OVAEeT JEIRATD
B ILTOCKOCTH @, MpHYeM 9ToT Ayy odpasyer ¢ xacaTenpHoll k mapabore
TaKkoli e yrox, Kaxk B magaommi ayw MA (puc. 100).

) Hoxaxenm, 4To BCce Ay4Yn, NapanieAabHie ocH Oy, Hocae orpa-
ReHNHA NepeceKyTcHd B ofHoHd Touke ocx Oy

Oboznaunm uepez F TOUKY IepecedeHHA NPOHIBOJEHOIC OTPA-

seHHOrO ayua ¢ ockio Op. Ipavas AT — xacarenssas ¥ mapadoxe
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B Tourke A, M3 saxomos orpamernsa ceera (puc. 100) cpasy caemyer,
a0 LTAM = ZFAP. Ho nyd MA napaanenes ocy Oy, nosromy
ZFPA = £TAM. Cneaorarensuo, ZFPA = /FAP, t.e, TpeyrofbHMEK
FPA pasmoGexpennuit u FA = FP, Toura A (x,; yo) NeKET HA mapa-
6ose, mOATOMY p, = xi. VYpasHeHue Kacatenpholi AT wumeer BuZ
¥ =2xx ~ x}. Ma mero maligem opauBaTy Yy, Toukm P. Oma papEA
Vp= 2%y - 0 - x, v. 0. yp = -y, Ecnu opranary Touxn F obosmauuM
wepes y, 10 FP=y+y, Hmmaa FA =1fx§ +{yo-)?, n mnosromy
(scnomeuNM, uro FA = FP) BeprO pasenctso (Y + ¥p)? = 23 + {yo — ¥)%
T. e §2+2yy, + Y=V + Ui - 2yy, + ¥, oTkYmR 4dyy, =Y, ¥, IO
CKONBKY ¥, # 0, moaxydaen y =i.

Hrak, Bce nyuu, napanieibHble OCH HapaGoXndecKOro 3epKaia,
nocNe OTPAMNERHA CXOAATCA B OXHOH TOUKE, KOTODYIO HABKEAIOT Hoxy-
com napaboruvecxozo 3epxara (rouxy F HasmBaloT TaRme QOKyCOM
napabonut y = x%).

Ha srom cpoiicTee ocHOBaHO yerpoficTRo MapaGoamuecKuX Tene-
cromob. JIyum Or faNleRHMX 3Be3] OPMXOAAT K HAM B BUAe HAPANLNEIhL-
goro nyuka. Harorosus mapaboxmuecknit TesrecKonm H DOMECTHE B €I'0
doxrye doronnacTEEKY, MH TOXyUaeM BOIMOMKHOCTE YCHIMTE CBOTO-
poif curHax, HAYmMRE OT aBesAnl., STOT Me DPHENHNI JAEKHT B OCHOBE
cozganra napafoTMyecKuX AHTEHH, NMOSBONAIOMAX YCHIATE PAXHOCHT-
HAXHL.

. Ecam :xe noMecTuT: B DhoRYce NApASOIRYECKOTO 3CPKATA ACTOT-
HHE CReTA, TO HOCHe OTPDRAMKEHHMS OT NOBEDPXHOCTH 3EpKana JYYH,
WAYHIHEe OT 3TOMO HCTOUHHKA, He BynyT paccenmeaTkca, a cobepyrcs
B yared nyvor, napajeabHulit ocH seprana. ITOT GART HAXOXRT LpH-
MeHeHNe NpPH MHITOTOBNEHHHM NpokerTOopoB B dopapeif, pasamd-
HEIX NPORKTODOR, 3ePKANA KOTOPHX HM3TOTHRNABaloT B dopMe mapa-
Sonounoe.

YnpaxHenwn

267.— Marepuanngad TOURA JABHMETCS NPAMOAHHeNHO IO 3IAKOHY
. x(t)=-% %+ 2t2+ 5¢. a) Busegare GopMyay AAA BHUHCHE-

HHS CKOpOCTH ABHIKeHuA B J0Gofi MmomenT Bpeneny ¢, 6) Hail-

patTe cropocTs B MoMeRT t = 2 ¢. (Ilepemeinerne HaMepaeTcs
E MeTpsx.) B) Yepes cKONBKO COKYHI MOCHE HAMARA JBHYKEHHA
TOYKA OCTAHOBHTCH?

268. 1 MaTepmaiasnag TOYKA ABPWKETCS NPAMONUMHENHO N[O BAKOHY
x(2) = 8 - 4¢2, Haligure CROPOCTH M YCKOPEHHE B MOMEHT
t =5 c. (IlepeMemerue H3MepHETCH B METPAX.)
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269. _—

%

270.

271.—

2720—'

2730"""'

Bpamenue fTena BOKPYr OCH COBepHIaeTea IO SAKOHY
@ (£) = 3% — 4¢ + 2. Haiaure yraoryw cxopocTsh @ (f) B Xpoms-
BOJBHKA MOMEHRT BpeMeHHU ¢ M OpK ¢ = 4 ¢. (¢ (f) — yrox B pa-
auaHaX, o () — CKOPOCTL B DAAMAHAX B CEKVHAY, { — BpeMd
B CeKYHAAX.)

MaxoBnr, sagepmRUBacMEI TODMO30M, 38 BpeMd ¢ NTOBODAYHBE-
erca ma yrox ¢ (t) = 4t — 0,312, Halizure: a) yraosyw cko-
POCTE @ (&) BpAlleHNS MAXOBMKA B MOMEHT BpeMeHH =2 ¢}
@) raxoif MOMenT EpeMEHH, KOCHA MAXOBME OCTAHOBHTCA.

{» (2} — yron B pagzuanex, f — npeMa B CeKYHIAX.)

Tours ABMMKETCH NPAMOTAHENHC IO 3aKoHY X (f) =2t3 +t - 1.
HaliaarTe vckopeHne B MOMeHT BpeMeHM {. B xaxoli MoMeHT
BpeMeHH yckopemme Oymer pamro: a) 1 em/c?; 6) 2 em/c®?
{x (f) — mepeMemeEHEe B CAHTHMETDAX, { — BpeMA B CEeKYyH-
AAx.)

Tmmmmanpmomeﬁnonoaamyx(t)=—%+ 3t2-5

(BpeMA HEMODASTCH B CERYHAAX, KOODAMHATA — B MeTPAX).
Hafigure: a) MOMeHT BpeMenH #, KOTAla YCKOPEHHE TOYKH DAB-
HO RHy/0; §) CROPOCTH ABMIKCHEA TOUKM B STOT MOMEHT,

Toura AenRerca npaMonmHefino mo sawony x(i) = Jt. Hoxa-

. #HUTe, YTO ee¢ YCKOPeHHMe NPONOPOMOHANLHO Kyly CKOPOCTH.

274.—

275.—§

Haliaure cmay F, AelficTRyOIIyo HA MATEPHAJNBHYID TOURY
¢ Maccodl m, APEMRYIVIOCS NpAMOAHHeNHO 0O J&KOHY
x()=2t" -2 mpu ¢t = 2.

Teno maccoit 2 Kr ABuKeTca NpAMOIMHeHHO OO JBKORY
x(t)=1 + t+ 1. Koopauaara x BM3MEpAETCH B CAHTHMETDAX,

. BpeMa { — B cexyEmax. HafinmTe: a) AelicTsyiomys cmay;

27e.

277,

278,

6) xEmeTHuecKkyi> amepruld E Tesa uepes 2 ¢ mocne Hauala
ABMIKCHULR,

HagecTro, wro paa awoGoit Touxkn € crepmEs AB anmpol
20 cn, orcTommeit or Toukm 4 Ha paccrosEue [, Macca Kyc-
Ka CMeDEHA AC B rpaMmax onopefenserca no GopMyie
m{l) = 812 + 5I. Haligure IMAHeHHYH NNOTROCTL CTEDIKHT:
a) B cepennne oTpeska AB; 6) B KoHme B crepirnsd.

Ilo npaMofi ABAXYTCA ABe MATEPHANBHME TOYRH IO SAKOHAM
x, (1) =4t -3 B x, (1) =t5%. B KaKOM IDOMEOXKYTKE BpEeMeHH
CKOPOCTh MepBoil TOUKH Goable CKOPOCTH ETOpOl TOUREH?

Hz nyexra O mo AByM Jay4aM, yToa MEXAy xoTropeMu 60°,
OBHKYTCA IBA Tela: OEPBoe — DABHOMEDHO CO CHOPOCTRIO
5 xM/q, Bropoe — mo saxkomy 8 (f) = 2¢3 + . C naxoli cropo-
CTHIO OHM YAAMAIOTCA APYr OT Apyra? (3 HaMepaeTcs B KHIO-
MeTpax, t -~ B CEXYHIAX.)
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§ 6.

IIpuMeHeHHUA IIPOHSBOXHOMU
K MccaexoBaHMIO0 DyHKIUNR

22. MNpu3aHax Bospactanus (yObiBannn)

ynkunn

B 1.6 pul BuAeTH, YTO OfHS W3 OCHOBHLIX 3AaAAY HC-
cnenoRaAHEs QYHEOAH — 3TO HAXOXIAOHHE NMPOME)KYTHOB o8 BO3pACTA-
HHg B yOuBarusg., Taxoe mccrefoBaEMe JIErKO OPOBECTH ¢ MOMOIILIO
opouseogHoli, ChopMyIHpYeM COOTEETCTBYIOIIME YTBEDHIOHHSA,

LOCTaTOMHLIA APU3HAK BOIPACTAHUA DYHK-
UK. Beam f'{x)> 0 » nampok rourxe unrepssxa I,
ro dymrumn ! mospacraer ns 1.

Hoctatoudull npuanax youBanus (PyHk-
Uuu. Ecam f'(x) < 0.» xaxmok vouxe nupmm I,
mtynmnfyﬂuunuf )

*

JoxazaTelnCcTRO PTHX NPHSHAKOBR NPOBOZHTCA HA OCHOBAHMH
dopmynm Jlarpamea (cM. m. 19). Bospmem gpa mobpix uncaa x, H X,
u3 narepana. Ilyers x, < x,. Ilo dopmyne Jlarpansa CyIXecTBYeT
uHeao ¢ € (x,; x,), TaKoe, UTO

f(x)=f(x)

X3 =%

= f'(ch 1)

Incao ¢ DpUHAANEKAT HATEDBady I, TAK Kak TOYKE X; H X, NpH-
sagnemar I. Beaw f(x)> 0 ana xe€I, o ' (¢)> 0, m nosro-
My f(x))<f(x;) —aro caeayer us oqopuyam (1), Tax Kam
Xy, - %, > 0. Drum norazano pospacranme pyaxnum f na I. Ecsm e
F(x)<0 pmua xcl, o f(c) <0, B noromy [ (x,) > f (x,) — cneny-
eT 3 QopMynH (1), Tak KK X, — X, > 0. Iokasano yGusaEme GyuxK-
nwn fral.
’ Harnagasii ¢MBICH NPHSHAKOB ACCH B3 PHNYECKHX pACCY:HAe-
At (pAcCMOTDHM AAA OOPEReTeHHOCTH NPHIHAK BOSPACTAHHA),
Iyerh ABMRYLIAACA IO OCH OPAHHAT TOYKS B MOMEHT BpPeMeHH
udeeT opmuHATY ¥ =f(t). Torma cropocTs 3TOH TOUKM B MOMEHT
ppemeny { pasEa ' () (em, . 21), Eenn £/ (1) > 0 B xamauil MoMenr
BPeMeHH H3 NPOMeEYTHA I, TO TOUKA JBHIKETCH B HOJCKATEIRHOM HA-
TPABJIEHAN OCH ODXHHAT, T. €. eClH ¢, < #,, T0 [ (1,) < f (¢,). 970 o3ma-
ygeT, 4To QVHKOMA [ BOospacTaer HA mpoMerxyrre [.
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BB IOpawmep 1. Hafinem upoMesxyTkm EBospacTamms (yOHIBAHH)
H mocTpoMM rpapux dymkmun f(x) = x — x®
Jannaa ¢yRKRINA onpejeNeHa HA MHOMOCTBe BCoX AelcTBHTENB-
Hux uucen. Ms pasemcrsa f'(x) = 1 - 3x% cneayer, aro f' (x) > O,
ecsm 1 -3x2> 0. Pemad »To HePABEHCTBO MOTOAOM HHTEPBANOB
(puc. 101, @), nonyuum, uro f' (x) > 0 na meTEpBaANE (-——}-_-; u-l—). H,
v8 43

3HAYNT, HE PTOM WHTEDEANe [ BO3IPACTAET
Ananormuno £’ (x) < 0 5a EHTEpPREANAX (—-oo; -.LJ " (_1_ m],

NE NEN
IOSTOMY HA 3THX HHTepBanax [ yOunaer, anee BHMHCIUM 3HAUEHNA [
B TOURAX ——L M

GE

(& R G N C e

Ha wxoopapmHaTHON NJICCKOCTH OTMETHM TOYRM M[———!—; _ﬁJ

EVE]

N [%, %] H HAPHCYeM NpoxXoiamuid depes HHX rpaduy QyHKIAH,

pospacraomeli ua nu-repme[ i’ J_J 1 yOrpawmet wa METEpBA-

a8X [—00; —71_5] " (_J%’ 00) (pxec. 101, 6). ,

Ha PHCYHES BHAHO, UT0 (YHROHA [, HenpepHBHAS B TOUKAX

1 1 1
-—H cTaeT HA He —_— — | | BIBAET HA NI
5" 75 P otpeke | -3t 75| Y0 po-

&

o ) )
_ + _ MERYTKAX { ' Ta n 5
= i Bamevganune 1. Ecarr dynx-

3 oHa f senpepwsHa B KawkoM-anbo u3

a) KOHIIOB TPOMEKYTKA BOSPACTAHHS
(yOLIBAHHA), TO 2TA TOUKA TOMe BXO-
AMT B ODPOMEXYTOK Boapacramm (yOu-

BAHUA) (KAK TOYKHE —— H T B OpPR-

J_
_% mepe 1). M npamem sror darr Ges
3 N TORAIATENBCTRA.

-1 0 _L \1 x Banmeusmune 2. JIna pemmennsa
3 mepaBescTE f'(x)}) >0 m f'(x}<9

vao6Ho monb3oBaTheR obolimenneM Me-

Toga BETepBayoB (Teopemoii HapOy):

Pxc. 101 TOYKH, B KOTOPHIX NpOHN3BOLZHANR paB-

4

&l
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da 0 maM Be cymecTRYer, pasfnpaloT ofnacrs onpeaenena pyurmun f
HE [HPOMEAYTKE, B KaMAOM H3 KOTOPHX f' COXDAHACT NOCTORHHLINR
anak. (3T0T PaKT HOKASHBACTCA B RYPCAX MATEMATHICCKOTC AHANHAZA.)
BHAK MOJKHO ONpPeAC]NTE, BRYHCANE 3HATCRHe ' B Karkoi-anbyap TO9-
Ke NPOMEeIKYTKA.

B Ipumep 2. Halizem npoMemyTHhn BO3pacTAHMA (YOHIBARMSA)
H mocTpoHM rpabnk dyERmUN f(x) =2x + Ls .
X

O6axacTe ompeaeneunn gaanoii pyarumE — olLefUHeARe NPOMe-
HyTEOB (—c0; 0) m (0; oo); ' (x) = 2 - %; F{x)=0npu x = 1. Touxn
0 u 1 paalinpawr ofnacTh onpefgenenna GyHRONE Ha TDM MHTEPBANA
(—o0; 0), (0; 1) u (1; cc). Ilo sameuarMD 2 B KAKAOM A3 HAX [’ coxpa-
HAET DOCTOAHANA 3HAK. 3HaK NPOR3BOTHON B KAKAOM M3 3THX UATED-
BRJIOB OTMeueH Ha pucyEre 102, a.

CrnegoBaTexbB0, NAHHAA (PYHKIAA BOSPACTAET HA HHTEPBANAX
(—oo; 0) B (1; co). Ilocxoabky [ HenmpepWBHA B TouKe 1, TO 3TY TOUKY
NOKHO (B CHNIY 3aMedaHUdA 1) MPHCOeSHEHTE K HPOMEXYTRY, HA KOTO-
poN dyHERIME [ BO3pacraer,

OROHYATEARHO IIONYIAEM, YTO [ BOBPACTAET HA IIPOMERYTEAX
(—o0; ) 1 [1; 00). Haxnee, f'{x) < 0 Ha unprepmane (0; 1), u nosToMy
(¢ yuzeron aameuanna 1) f ySumaer Ea nmpomesyrre (03 1).

Touka 0 ze xoauT B D (f), ogHaKo mpu crpemaennn x K 0 caa-
raeMoe x_lz HeOrpaHHYeHHO BospacraeT. IlosToMy B oHaueEms [ He-
OrpaHIYeHHO BOapacTalor. B touke 1 pyHKONs OpHEMMaeT sHAUYEHHE 3.

OTMeTEM Tenmepk Ha KoOpAMHaTHOM miockocTH Touxy M (1; 3)
H HApHACYeM IpPOXOoZAIOMI Uepes Hee
rpadux  (QyExumm, Boapacramomeit + o~ +
HA nApoMemyTrax {(-oco; 0) m [1; oo) 0 1
m y6usalomeli ma npoMexcyrre (0; 1) 8)

(pme. 102, 6).

Npumep 3. Hafizem npome-
JKYTKE BospacTanEda (yOineaana) dyak-
ona f (x)=-2x + sin z.

PyErnua onpeaeJeHa EHa Beell 3 y= 2%+
grcaopoft nmpamoii. [pouspognan ee M
TAKOBA:

f(x)=-2+cosx,

ITockonery |cos x| € 1, aerko moay-
YaeM, 10 f’ (¥) < 0 ana mcex peficr- o 1
BHTEABHBIX X. DTO 3HAYAT, YTO PYHK- /

oaa [ (x) =-2x +sin ¥ yGrBaer Ha 6)

peelt uncaoBoi mpamoil. Pac. 102

n¥
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279"'—

2810

283,

284.—

YnpaxHeHun

Hafigure mpoMesmtyTkH BOapacraEms ¥ yGeibanma QyHRIHH
(279—281).

8) f(x)=3-1x 6) f(x)=-x*+2x-38;

B) f(x) = 4x - 5; r) f(x)="5x2-8x+1.

8 f@=-2+1 6) f(x) =42 (x - 8);
»r@=5% 1) 7 (x)= 2% - 27x.

a) f{x)=12x + 8x% - 225; 6) f(x) =4 — x4

B) 1(x)=x (x* - 12); LRCIES

Hlocrpotire ackua rpaduxa yuxnum f, yAoRIeTBOpAOMME

YCAOBUAM:
a) D(N=[-2;5], f'(x)>0 npm x € (-2; 5}

6) D(N=[1;6), f(x)<0mpr xe(1;3) V(3 6), "(3B)=0;
B) D(N=[-2;5]), f'(x)>0 mpu x e (-2;1) U (1; b),
f)=0;

) D{(N=[1;6], F(x) <O opu x < (1; 6).

HaiiguTe TpoMeRYTKH BOZpacTaHAA R YOWBARRA ¥ nocTpoliTe
rpapure pyarou (283—284).

a) F(x)=x%+8x3-0x + 13 6) f(x) = 4x% - 1,6x%

B) f(x)=2 + 92 + 3x% — x¥; r) f(x)=x*-2x%,

a) f(x)=2-0'5::“1; 6) f(x)=|x-3]|-2;

B) 7 (x) = 82% - x%; r f(x)=|§-1|.

Joraxnre, uro dhyuruua f Bospacraer Ha R, a dyuxnua g

© yOmBaer Ea R:

s ¥ -

a) 7 (x) = 3% + cos 273 ﬁ)g(x)=-!3i-x;

B) f(x)=x"+2x"+3; ) £ (x) = —4x + sin 3x.
Jlora®ATe, 9TO YpaBHEHHEe HMEET €AMHCTBeHHENR KOpeHR Ha
KKAOM H3 JAHHLIX NPOMemyYTKOB P, u P,

a) x*-2Tx+2=0, P, =[-1; 1], P, =[4; 6};

6) x¢-4x-9=0, P,=[-2; 0), P,=[2; 3);

B) ¥*+6x2-8=0, P, =[-2; -1}, P,=[1; 2};

r) -1+3x2-2%=0, P, =[-2; 0], P,=[2; 8]
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23. KpuTuveckne TOYKW HyHKUWN,
MAKCHMYMBbI U MWUHUMYMbI

Mu paccMorpenn noBefeHEHe PYHKIHY Ha NPOMEXKYTKAX,
rae f'(x) > 0 1 f' (x) < 0. BuyrpeEHMe TOUKH o6IacTH ONpeAelcHAR
OyEEIEE, B KOTOPHX €€ NPOM3BONHAA PABHA HYJIKD HIA He CYIIecTBY-
eT, HASHBAIOTCH KPUMBYECKUMU MoyKaMy »ToN QYRKIMN. OTH TOYKH
HIPAIOT BAXXHYI POAB NPH HOCTPOSHEHH rpadura GYHKINN, TOCKOMBRY
TOABKO OHE MOryr OnTh TOMKANM 9KCTpeMyMs GyREODmmE (pue. 103
B 104). CHopMyaNDyeM COOTBETCTBYWILIee YTBeDKICER®, €70 HAGH-
Bal0T meopemoli Pepma (B decTs OpaHNYacKOre MareNaTHKa IIbepa
Depma).

Heo6XxoQnWMOE YCNOBME IXCTPEMYMu.
Eean rowra x, ssanerca rourol axcrpemyma Qpymr-
man { x 3 orolk TOuUKe CymecTRYeT mpoxanoxmasm [,
T™0 OBR pasua mymo: f (x,)=0.

Pacemorpum cryuait f (x,) > 0. Ilo onpesexenuo nmpoxapoxHoR
e 1 (F)=f{xo)

X=Xy
queny 1 (%), & clezoBaTensHo, B ¢aMo GyAeT HONOKHTEABHO OPH
BCEX X, AOCTATOYHO GAM3KHX K X,. 14 Takmx x

1(x)-1(x0) o

xX—Xg

OTHOLOIe opa x = X, CTPEMHTCHE K NOMOXKHTeNLHOMY

H, 3gaunT, f(x)> f(x,) ana Becex x > x, us Herorvopoll OKpecTHOCTH
TOIKH X, IlopToMy X, He aBIsgerca TOUKON MaKCHMyMa.

Ecan xe X < x4, 10 f (%) < f (%), M, cA€AOBATENBHO, X, HE MO-
skeT GrITh M TouKOoN MmEHWMYyMAa f.

Cayuait f'(x,) < 0 pasfupaercs aHAJNOTHYHO.

BaxHO OTMETHTE, YTO TeopeMa DepMa ecTh JHINBL HeobXOomHMOe
YCJIOBHE BKCTPENYMS: B3 TOr0, YT NPOH3BOJHAA B TOUKE X, ofpamaer-
¢A B HyJIh, Ee 00A3ATEIBHO cAeAYeT, Y¥T0 B 2T0# Touke PYHKIKRA HMeeT

sxcTpeMyM. Hanpumep, nmpoussozmas dyurnum f (x) = x® obpamaerca

¥y Va
> > | -
olf e xy x 0 x Zg x
Pue. 103 Puc. 104
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Vi VA ¥
y‘=xs ll' le
y=2x +|x|

Puec. 106 Puc. 106 Puc. 107

B HYAL B TOure (0, HO SKeTpeMyMa B »TOH Touke GVHKNEA He HMeeT
(pae. 105).

Jo cEX mop MK PACCMATPHRBANE KPHTHYECKHE TOUKHE, B KOTOPRX
NpOMSBOJNHASA PARRA HYJKN. PaccMOTpHM Tenmeph KPHTHYECKHE TOYKH,
B KOTOPHX NpPOH3BOAHAA He cymiecTByeT, (OTMeTHM, YTO, HAIDHMeD,
Touka ( Ans GYHKUMUH ¥ = X He ARIAETCA KpUTHYecEoil: B @eil npo-
H3BOAHAN He CYIECTBYeT, HO OMA He BHYTPEHHAS TOUKA O0UIACTH Onpe-
meneHnd.) B aTHX TouKax (DYEKDREA TakiKe MOMeT HMeTh HAH HE
HMETE SKCTPEeMYM.

B Hpzwmep 1. PacemorpEn dyurmumo f (x) = |x| (pre. 106). Dra
¢yEKnEA He uMeeT npomzBoAHol B (. 3HaunT, 0 — KPATHIECKAS TO4-
ka, Quesnano, uTo B Touke 0 QYHKRRUA AMeoT MHEANYM.

Ipamep 2. Paccorpum dyaxomwo £ (x) = 2x + | x| (pre. 107),
IIo rpadmky BAZHO, 910 B TouKe O >Ta QYHROHA He MMeeT SKCTPEMY-
.Ma. B aroli Toure PyYEKUAA He HMeeT H IPOHEBOIROIM.

B camom gene, ecNH# HPeMIONOXNTH, 9TO (PyHKnua [ uMeeT B
Touke O nponspoaHy®, TO [ () — 2% TaKKe MMeeT NpoHasORRYI0 B (.
Ho f (x) - 2x =|x|, a dyuxnua |x| B Touxe 0 me audxpepennEpyeMa
{eM. m. 18), 7. e. MH HpHIINH K OPOTHBOPeYHI). 3HAYAT, PYHKDUA f
B Touke 0 mpouseozHON He HMeeT.

H3 reopemur @epMa caeayeT, 90 IPH HAXOMACHHAH TOYCK SKCT-
peMymMoE GyERnuH TpefyeTcA B NeDBYIO ouepeqsh Halitm ¢e kpETHYe-
cKHe TOUKHM. Ho, KAR BHAHO M2 PACCMOTDEHHEIX IPHMEpPOB, EONDOC
0 TOM, ZeHCTBHETENILHO JIM JAHHAS KPHTHIESCKAS] TOUKA eCTh TOYKA K-
CTpeMyMa, Tpebyer NONUJIRRTEeALHOrO HccaegoBamuA. Ilpn »roM wacTo
IOMOTAIOT TAKHE HOCTATOMHEE YCHOBHS CVINGCTBOBAHHA DKCTDEMYMA
B TOUKe.

Mprnavak MmakcumyMa pyrxunn, Ecam dynx-
oxs | ReMPOPIBEA B TOUK® Xy, & ['(x) > 0 ma um-
repeane (&; xp) B I’ (x) <O ma mmvepmane (xy b), 10
TOYRA X, NRASOTCE TOuUEOd Maxewmyma yaxnmam f.

¥YaobHo moNL30BATHCA yIpomeaHoi dopmynuposkoli aToro mpu-
SHAKA:

Ecnn B rouxe Xy NDpOH3BOAHAA MEHAEeT 3HAK ¢ IIINCA
H& MHHYC, TO X, €CTh TOYKA MAKCHMYMA,
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Jorasatenscrro. Ilponseognaz f' (x)>0 He HETepBAN®
(a; %), & GyEKuMs f HenpepnIARA B TOMHEE X, CASAOBATEALHO (CM.
n. 22), dyaxmua f BospacTaer Ha mpoMexkyTEe (2; ¥y}, ®m moromy
f(x)<f (x,} ana Bcex x B3 mHTepBaANa (Q; X,).

Ha mpomexyrre [x,; b) dyasuma f ybmpaer (goxasarenncTno
aHANOTrHYHEO), M NoToNy [ (x) < f (x,) Ana Bcex x m3 mATepBata (X4 ).

Hrax, f (x) < f (xy) Axa Beex x + x, n3 unTepnaia (a; b), 7. e. X,
eCThL TOUKA MAKCHMYMa QyEERNEE f.
’ IlpusEar MaxcEMyMa HMeeT npocToll Mexammvyecknit cMuica. Mur
MOIKEM CUHTATH, 4TO [ (X) — 9TO KOOPAMHATA TOUKH, ABHIKyMmeRca 1o
ocn Oy, B MOMEHT BpeMeHH X, a f'(x) - CHOpDOCTH TOMKH B STOT MO-
menT. Ilo yenoBRHIO CROPOCTE TOYKY 34 MPOMEXYTOX BPpeMeHH, Ipeame-
cTBylomuil x,, DonoxuTentHa. [loaToMy B TeweHBe 3TOTO BPOMEHH TOY-
KA JBHKETcA B MOJOKHTENLHOM HANPABAGHHN, OHA NOZHMMAETCA IO
ocH Oy mo TourHE f (xg), T. e. f (%) < f (x) mpE x < x;. B MmomMent X,
TOUKA HA MPHOBSHHE «OCTAHABRIHBAETCA* (86 CKODOCTDL B 9TOT MOMEHT
PABHA HYJ0 NIM He ONpefeseHa), & 3aTeM HAYMHEAGT ONYCKATHCA IIO
ocH (IO YCNOBHIO cKopocTh [’ (x) MeHbIe HYNS ODHE X > X,), T. .
f (%) < f(xg). Hrar, B ORpecTHOCTH x, HMeeM [ (x) < f(xy). Toura
Xq — TOUKA MAKCHMYMA,

Npusrnax MuHrMmyma GyHxyWu Ecan dynx-
mus { BenpepuBNg: B TOURe X, [’ (x) < 0 Ha NHTepPBA-
e (a; xy) B {’ (x) > 0 na EmTOpBARE (Xg; b), TO TOURS X,
aeaweres Touxdill mwnEMyMma GyxmEm f.

¥aobro monn3oraTReA yupomenHolt dopMyanpoeroil srore mpn-
sHAKA!
Ecan B Touke X IIPOH3BOAHAA MEHAET 3HAK ¢ MHHEHYCA
HA ILIIOC, TO X, €CTh TOYKA MEHHMYMA,

OKa3aTeILCTEO STOTO 3HAKA AHAJOTHYHO AOKA3ATEABLCTBY
mpu
IOPUIHAKA MAKCHMYMA (TOJE2HO OPOBECTH €T0 CAMOCTOATEJILHO).

B IOprmep 3. Haiaem  Touxm A
sKCTpeMyMa (QyHKIER y=8x-x?

f(x)=8x - x5,

MIpousBoguaa a2r0it ¢QyEKOHH,
paBEas 8 — 8x2, ompefereHa BO Bcex
TOYKaX H ofpamaercs B HYAL B TOU-
kax -1 u 1, B Touxe -1 mpoussognas
MEeHAeT JHAK ¢ MHHYCA HA ILIOC
(F(x)<0mpr x<-11 f(x) >0 opn
-1 <x<1). B rouke 1 npomazsoaEan
MeHAET SHAK ¢ IAIOCA HA MuHYC. IToxn-
3YACh IPHU3HARAMH MAKCHMYMA H MH- Puec. 108

149 lponsponnan g ee APHMEHCHUA



HENYMS, TOXYIA6M, ITO TOUYKA —1 ABAAETCH TOURON MHHHMYMS, & TOU-

¥a 1 — rouroli MakcaMyma dyrenmn f. I'padur Gynrnan nacbpasken
HA pEcyHEe 108,

YnpaxHeHusa

287.— Hafizure KpMTHYeCKMe TOUYKM O(yHKRIEH, rpabHyx KoTopoit
nzobpamen wa pucynxe 109,
288, — Hailiaure RpHTAYECKAE TOYRH PyRROHH:
‘ a) f(x)=4-2x + Ta% 6) f(x)=1+ cos 2x;
i 8) f(x)=x— 2 sin x; r) f(x)=4x-§.
289.- 8 HaidigaTe TOYKH MAKCHIMYMA H MAEAMYM2 dyurnun f, rpadpue
Koropolt mzofpayxen na pucyEke 110. Cymecrsyer Au mpouns-

BOAHAA B cooTBeTcTRYOMell Touke? Ecnau cymecreyer, TO YeMy
PaBHO é¢ 3HaveHmMA?

290.-@ Haiizure KpuTHYeckHe TOUKH QyaEROAU. OnpeienmTe, KaKHE
U3 HAX ABJAIOTCS TOYKAMH MAKCHMYMA, & KAKHe — TOUKAME

MHHEMYMA®
a) f(x)=5+ 12x — x%; 6) f{x)=9+ 8x2- 2%
B) f(x)=2x+822~4; 1) f(x) =%x‘—x2.
'291.§ Moxamure, uro GYHKIEA f He MMeeT KPHTHYCCKHX TOUEK:
a) 1 (®)=Vx; 6) 1 (x)=tg %
B) f(x)=8x-7T; r} 1 (x)= 8x% + 2x.

Halipure xpuraveckue Touxku dyuxnum [ (292—293),

292.— a) f(x) =sin? x —cos x; 6) f(;c}=2x+i=;
.

.B) f (x) = 10 cos x + sin 2x — 6x; 1) f(x)=2% - 4x + 8.

y1h Y
X, X3 0 Xg X; Xg } xy Xy Xg X4 xslaxs Xg Xg ng ‘;-'
Pre. 109
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\

\U xy ol Ly X,

208.—

295,

ny
ny

x; £ 0 Xy X4 X

Pac. 110

[ ~x-2 mpm x < -1,

8) f(x)=(x~2)8 6) f(x)={ x upm -1l<x<1,
(2-% mpm x 2 1;

[ x+6 npr x<-2,

) f(x)=1 x* agpm -2 < x <2,

L6 -x npu x>2.
HoeTpotite sckns rpadura dyarnun, obragaootelt cregyomm-
MH crRoficTBAMHE:

a) D(N)=[-3;5) f'(x)>0 npr x € (-8;1), /'(x)<0 npm
xe(l; Huf{)=0;

6) D{N)={-3:5) /'(x)<0 npu x € (-3;1), f'(x)>0 npm
x & (1; 5) u dyuknua f He mEMeeT MPOMZBOAHON B Toure 1;
B) D (f) =[a; b]; ¥, — ToOUKa MEEAMYMA, X, — TOTKA MAKCH-
Myma dynkouu, f (@) > f ()

r} D(f) =[a; d); x;, — TouKA MaKCHMyMS, X, — TOYKA MHEM-
myma, f(a) = f (b).

Hecnepyiite yHKIDNIO HA BO3pacTaHue, YORBAHAEC H DKCTPEMY-
ME. IlocTrpolite rpadburk GyReumH:

B) f(x)=5+

Rim

8) f(x)=gxt-82%; 6 f(x)= 22,
B 1(@=2z-1e 0 fm=2202

24, Npumepbl NPUMEHEHWA NPOUIRORIHGK
K KCCNeaoBaHno (PyHKIMU

Bri vixe agaeTe (. 4), ¥To nocrpoenne rpadura dyarmEn

ayunre HAYMHATE ¢ ¢e HCCASROBAHNS, KOTODOe COCTOMT B TOM, 4TO JAA
AatHoit dyEkoEm: 1) Haxozar ee obiuacTe ompeneseHuA; 2) BEIACHSA-
0T, ARngerTcA AU QYHKIMA [ ueTHOX MM Hevernoll, ABAAETCA NE me-
puoguveckodt. Hanee Haxoxar: 3) TOYUKHE mepeceweHns rpadHEa ¢ ocH-
ME KOODAMHAT;, 4) ODPOMEeXYTEN IHAKOODOCTOSHCTBEA; §) HDOMEXYTKH
BO3DACTAHUA X YOMBARHA; 6) TOUKK SKCTDEMYMA M 3HAUEHMA f B 3THX
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TOYKAX B T) HCCHNEAVIOT OOpexeHBe QYHKNHE B OKPECTHOCTH «OCO-
6Hx» TOYeK M IpHE HOABMMX IO MOAYHIO X,
Ha ¢CROBE8HHH TAKOIO HCCHENOBABMA CTPOHTCH rpadwx ¢yEROHNA.
Heexexorannue PyRRIHN B2a BoapacTanune (YOLIBaHHe) i HA HKCFP-
pemyM yZOOHO IPOBOANTE ¢ mOMOMBI0 DpomasopBoii. as aroro caa-
9aJA HAXOAAT DPOAIBOHY OGOVEKOHH [ H ee KDHTHYECKHe TOHMKH,
& 3aTeM BBLIACHHIOT, KAKNE B3 HUX ABAAKNTCA TOUKAMH JKCTPEeMyMA.

B Ipuamep 1. Hccneayem dymxmmio f (x) = 825 - 5x% + 2 n mo-
CTPOMM €€ rpagux.

Iposeaem mccAeAOBARAE MO YKAAHHON CXeMme.

1) D(H =R, tar rax { — MHEOIOWICH.

2y dynaxnua f se aBiAeTCS HH IeTHON, HA HeveraoR (moxammuTe
10 CAMOCTOATEALHO).

8), 4) Tpedux [ mDepecexaercs ¢ OChK) OPAAHAT B TOUYKE
(0; 1 (0)); uTO6K HaftTH TOMKEH HepeceueHHH ¢ ochio abemmec, HAZO pe-
mars ypapresne 3x° — 5x* + 2 = 0, oaus us xopHeli KoToporo (x = 1)
nerKo Faxopurcea. Jpyrme KOpHR (eclIH OHH ecTh) MOr'y?Y OnITh Ealixe-
HH TONBKO NprémrenHo, Tlovromy ANS Rapno# GYHEKIHN OCTAXLHEIE
TOUKM nepacederns rpaduea ¢ ockio afcnuce U NPOMEXXYTRH ZHAKOLIO-
CTOAHCTPA MR HAXOZHTE He OyzeM (KaX y)xe oTMevaNoch B 1. 4, mpu-
BEACHHASA CXeMA HMee? NMpumepHHIl XapaxTtep).

6), 6) Hailgem mpouapognylo bysrmmm f:

f' (x) = 15x% - 1527 = 1522 (% - 1).

. D(f') = R, nosToMy KpUTHYECKHX TOYEK, XA KOTOpHX [’ {x) He
CYHMIECTEYET, HeT.

Bametnm, 410 f'(x) =0, ecam x* (x2 - 1)=0, T. e. mpu sHAYE-
HHEAX apry™menTa, paBamx 0, -1 m 1. Paccmarpmpaemas dyaxnma
HMeeT TDH KpRTHYeCKHe TOYKH,

Cocrarasiem rabmuiy:

x {—c0; -1) -1 (-1; 0) 0 ;1) 1 (1; o0)
{2 + 0 - 0 - 0 +
f(x) /7 4 N 2 N\ 0 S

max min

B nepeoM cTpoKe 2TOR TAGARLE YKA3aHK B HODAAKE BOSPACTA-
HHE KDHTHYeCKHEe TOYKHM (QYHKIMH M OIpAHMYEHHLIE MME DPOMEMIYT-
KH, Bo BTOpoil cTpOKe OTMeueHH 3HAKH NPON3BOAHOH Ha aTHX mpoMe-
myTrax. (Ha kaxaoM TAKOM HHETEDBAJIE 3HAK MPOA3BOAHON He MeHAeT-
CA, er0 MOXKEO HaliTH, OoIpefeNMB 3HAK HpOH3BOAHOE B Kakol-AHGO
TOUKE PACCMATPMBAEMOrO EHTepBaja.) B Tpereel CTpOKe 3aImBCAREL
BHBOAR © XOjie H3MOHEHHMA JAARHON (QyEKOMH: ¢/ '» — BOIDACTALT,
«\» — ybnuisaer, a B deTBepTOll — O BHMJP XPHTHYECKHX Touer (mm. §

152 HpouasoaHas 1 e¢ NPHMENCHHHE



n & npubefilennoit prme cxemrr). Kpurn- Vh y=8x5 —5x3+2
yeckaa TouKa () QyHRIUH f He ABAAETCHA
TouUKO# SKCTpeMyMA, NOTOMY B MeTBED-
Tof cTpOKe TAOMHEOE OHA He OTMEeYeHA.
3aMeTHM, TT0 BHBOXK O XOXe HM3MEHeHHA
$YEKDAR Ea DDOMEMXYTHE MeXAY XKpH-
THYECKMMY TOYKAMH YACTO MOXHEO CHe-
NATh, CPABHHE SHATeHNA QYHRIUMH HA
KOHIIAX PTOT'0 NMPOMERYTHA (BMECTO ompe-
geNeHEns gHaxa npomasogmoft). Hanpm-
mep, f(0) < f (1), nosToMy Ha NPOMeKyT-
ke (-1; 0) dyExoua yousaer (2, caegona-
TensHO, ' <0 HA 9TOM IPOMEIKYTEE).

Crpony rpadmk pyaxmun (puc. 111).
Crpouts ero yao0HO N0 OPOMEYTHAM, KOTODHeE YKASAHH B Tabmune.
Haupumep, B Tabarme ykasamo, uto f vimBaer Ha mETépBaae (0; 1).
Dyprnua / meupepsBEa B Tourax O w 1 (Tak Kaxk oHA HempepHBHA
BCIOMY), CHEROBATENbHO, OHA yORBaeT Ha orpeske [0; 1]. IToasromy
pucyen rpadmx yompamomum ma orpeaxe [0; 1] or anguenusn f (0) =2
5o anavenusn f(1) = 0. IIpE 5TOM KacaTenchile K rpadpury B Tourax 0,
+ 1 AoKEE OGHITH IOPU3OHTAABHEIME — BO BTOPOR Ccrpoke TAGAHNE
CKA3aHO, ITO B 3THX TOYKAX NPOMEBOAHAA PARHA HYJNIO. AHANCrEYIHO
CTPOHTICA IrpadhuK H HA OCTAABHEIX NPOMEXKYTEAX.

IIpumep 2. Haitgem wncno xopHeit ypasHeHns

228 - 3x2 - 12x-11=0.

PaceMorpum dyuxmuio f(x) = 2x% — 3x2 — 12x — 11. Ee ofaacrs
onpenenennsg D(f) = (-o0; oo). Ias OTHICKAHAA KDHTHUECKHX TOYEH
dyuxnun f Balizem ce npousoaHY0: I (X) = 6x2 ~ 6x - 12, Dra npona-
BORHAS ofipamaeTca B HYAL B TOURAX ¥ = ~1 ¥ x = 2. Banosanum rabmuny:

™S

10 i

Pre. 111

x (—o0e, -1} -1 -1; 2) 2 (2; )
1) + 0 - 0 +
f(x) Va -4 N -31 Ve

max min

Ha npomemyrre (—co; —1] dyERmmMa pospacTaerT or —co jo —4,
NOSTONY HA 3TOM ODPOMEKYTEe ypapHeRue f (x) = 0 xopHeill me mmeer.
Ha npomexcyTre [-1; 2] ypapHerne Taxie He uMeeT KopHell, Taxk Kak
Ha 5TOM npoMexxyTKe [ yOmeaer or —4 A0 —31. Haxoren, sa mpome-
RyTEe [2; o0) pyuknuA f mospacTaer or —-31 Ao GeCKOHeUHOCTH, HA
PTOM NpoMeRyTKe ypapHeHue [(x) = 0 UMeeT ogma RopeRs (DO reope-
Me o xopHe). Hrak, yparmenue 2x% — 8x3 —~ 12x — 11 = 0 umeer opun
KOPeHb, H 3TOT KOPeHb NPHHAANCKET ERHTepmany (2; co).
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YapaxHeHun
Hccneayiire dyExnmo n nocrpoiite ee rpadur (296—297).

8) Fx) = 2% — 2x + 8; 6) f(x)=—%+x+«§;
B) F(x)=—x®+ Bx + 45 ) f(x)-ﬁ+ﬁ+%
a) f(x)=-x3+8x-2; 6) f(x)=xt—-2x2-8;
By f(x)=x+8x+ 2; r) f(x)=38x2- 2%,

HafiznTe NpoMeXYTKH BOIDACTARHA H YORBAHMS QVHKIHM:
a) f(x)=1+1,5x - 822 - 2,5x%;

6) 1 (=% -Z —6x+1;
B) f(x)=T+8x—5;

r) f(x)=x%-6x2-15x - 2.
Joxaxxure, uTo GYHRIUA f BOZPACTAST HA MHOMKecTBe R:

a) 7{x)=2x —coa x; 6) f(x)=x5+4x;
B) f(x)=sinx+32_"; rf(x)=2x%+x-5.
Heccneayiite GyHEnmum m noctpoiiTe ee rpadpme (300—3802).
8) 1 (x) =12 -2, 6) f(x) = dx* — x¥
8) f(x)=%x5—1%x3; r) f(x)= 5x3 — 825,
a) f(x) =28 T3 % 6) f(x )-““"’ s
B) f(x)=xV2—x;
a) f(x) = sin? x + ain x; 6) f(x)= 2"2;
1+x
B) f (x) = cos® x — cos x; ) f(x)=_%.

Joraxure, uro GyHKNHS [ IPpUEEMAET HA JAHHOM IPOMENYT-
Ke MONOKHTeNbHHE 3HAYCHHA:

= —x: I={0: %
3) f)=tgx-x I (o,z].
6) f®)=Vx-1; 1=1; c0);
B) f(x)=x-sinx; I =(0; oo);

r) f(x) =x+§-cosx; I=(—%; g]
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304.— Croasro kopmell mMeer ypaBHeHHe:
a). 4x* - 3x% — 86x — 10 = 0;

B AR L <% PR

B) ¥ -4x3-90=0;
r) = -%-1=0?

25. HawBGonbluee U HaUMEHLLUEGE 3HAMEHUA
PyHKUNN

PemeHne DpaxKTHIECKHX 3AK8Y YACTO CBOANTCA K HAXOKACHA
HaEGONRINEr0 ¥ HAMMEHROIErO 2HaveRull HenmpephBHON Ra orTpesxe
dyuroun., B EypcaX aHAAMSA JTOKAILIBaeTcHA TeopemMa Beilfep-
mTpacca: HenpepuisHas Ha ompesxe {a; b} pynxyus { npununa-
€M Ha SMmoM ompedKe HRGubOAbWEE U HOUMEHbUICE IHAYEHUA, T.e.
Ha [a; 3] cymecTBy®OT TOYUKHM, B KOTODHX f mpuHuMaeT Hanboanimee
H HaHMeHbInee Ha [e; b] aHaveHua,

Juna cnywas, korga dyExkoEA f He TOARKO HelIPpepPEBHA HA OTPE3-
Ke [a; b}, BO AMeeT HA 9TOM OTpPeSKe JHINL KOHEYHOE TYHCAO KPHTHIE-
CKMX TOUEK, YKAMKEM APEGUN0 OMBICKARUR HAUOOALLLEZ0 U HOUMEHL
wezo anavenui 1.

MpegnonoxnM cHaYana, 4To f He HMMeeTr Ha oTpeske [a; b)
KDUTRYeCKHX TogeK. Toraa (m. 28) oma moapactaer (pme. 112) mau
yGugBaer (puc. 113) na aToM oTpeske, U, 3HAYMT, HanlonniHee U Hau-
Menpmee aHauenus dyaropa f Ea orpeske [o; b] — oTO 3HAYECHHA
B KOHHaxX a H b.

IOycrs Temeps GyHKOuA [ HMeeT Ha orpeske [a; b] KoreuHOE UBC-
0 KPHETHYECKHX TOWeK. 3TH TOYKH paabupaior oTpesok [a; &] Ba xo-
HEYHOE YHCHAD OFPE3KOB, BHYTDH KOTODHIX KPHTHYECKHX TOUEK HET.
ITosroMy HanfoabIIee N HANMEHBIOAS SHAYCHAA QYHKLNH f HA TAKHX
OTPE3KAX NPMHHUMAIOTCA B HX KOHHAX, T, €. B KPHTHYECKHX TOYEAX
GYEKOER AAE B TOUKAX ¢ B b.

s Vi

Puec. 112 Pae. 113
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Yrobur malditu mauborbmee W HauMeHLIICe -FHAYCHMS
¢yEEnUN, HMeIOIell HA OTpPe3Ke KOHEUNOe YHCNIO KpH-
THEIECKHX TOUEK, HY)KHO BHIACAATE SHATEHNA DYyHKIAR
BO BCeX KDHTHYECKHX TOUKAX M HA KOHIAX OTPE3Ka,
a 2aTeM M3 MOJAYYEHHHIX upncela BhIGpars Hamfoanmiee
H HAAMEHBIIee.

 Iprmep 1. Hafizem HauGoabiiee W HARMOHLIIe® SHAUEHHSA
byaxman y (x) = x® - 1,5x? - 6x + 1 ra orpeske [-2; 0].

Crauana Halinem KpATmaecKme TOUREH, TAK KaK NpPOHBBOAKAA
¥ (x)=3x% - 3x - 6 onpememena xas mioSoro X, OCraeT¢s peImuTh
ypaeHeHMe ¥’ (x) = 0. Pemaa ero, maxopum x=-1 m x =2,

Tenepr Hy:Ho pHIpars HAHfOARIISe M HAUMEHHIIGe H3 YHCON
=1, py(-1)=46 7 y(0) =1 (xprraveckas TOYKa x =2 He
NPUHANNSEHT DACCMATPEBAEMOMY OTpesKy). ScHo, uro HamMeRbmee
SHaUeHHe JOCTMTARTCE B TOUKe —2 H paBEO -1, a Hamboiabmee —
B Toure —1 u pasHO 4.5. Koporko aro SamUCLIBASTCH TAK!

(ax y(x)=y(-1) = 4,5; 13?3'31 y(x)=y(-2)=-1L

Hanxosmenusii Buime MeTos NONCKA RARGOALINUX ¥ HANMEEBIIHAX
apsueHnil QyHROEE NpUMeHHM K PEINeHNI0 DABHOOOSPAZHEIX NPUKIAA-
HuX 2ax849. [Ipm sroM geficraymr no cmenyiomeit cxeme:

1) zamaua «mepenoanTCA* HA ALK dyERUMi. Mo sroro pHbH-
papT YAOGHEIN napamerp X, Yepes KOTODHI NHTEDECYIOINYIO HAC BEXH-

_YHHY BHPpAsRaOT kax dyrxmamn [ {x)

2) cpeacTBAMH AHANM3A RINETCA HAHCGOAbIIee MIN HANMEHLIIEE
SHAYEHEWe ?ToH QYHKIUM Ha HEeROTOPOM NPOMEEYTKE;

3) BmgcHAaeTcH, xaxoit npaxTHUeckuit cMuICK (B TepMHEAX Mep-
ponavansBOM 3afaun) EMeeT MOXVIEHHHH (Ha Asmixe SYHROHI) pe-
BYABTAT.

Boolmie pemeHne NpaxTHYECKHAX 3AJAY CPEACTEAMY MATEMATH-
KH, K8K OPABHJO, COACPIKUT TPH OCHOBHHIX 3Tama; 1) gopMaamsanmuio
{DepeBon HcXoARON 33%Xa'TH Ha ASKIK MATEeMATHKH); 2) pemeHHe ITOIY-
YeHHON MaTeMaTMueckoif zagsaum m 3) EETEpNpeTaunio HaligeEHOO
DeIIeHRA (¢NepeBOX» ero ¢ A3HKA MATEMATHKH B TePMHUHAX IePBOHA-
YANEHONH 3amadu).

C atEM obmuM MeTofoM (ero HAZHIBAIOT METOAOM MATEMATHUE-

CKOI'0 MOJENUPOBAHMA) BH YiKe JHEAKOME, IO OOMUCAHHOH CXeMe penia-
JAHCh TOKCTOBBIE 3aauA B Kypee aarelpsi. IIpEBeieM npaMep €ro npa-
MeHeHHd.
B HOpumep 2. Mz xeagpaTEOro mueTa MecTHM cO CTOPOHON @
HAJI0 HBSrOTOPATH OTKDLITYIO CBEPXY KOpOoOKY, BHIpe3aB IO YIiaM
{pmc. 114} zpaaparTurm m 3aruye obpasoBapmueca kpoMrn. Kaxoft
JAomxHA GHITE CTOPOHA OCHOBAHNA KopobKu, 9To0H e ofneM GLLT MaK-
CHMANLHRIN?

Pemenme. 1) OSoagauuM yYepes X AJMMAY CTOPOHLI OCHOBA-
Hug xopobrm. Toraa pAMHME CTOPOR BHIPE3aHHHX KBAAPATHKOB DAB-
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%(a-x)

— w
H ] ]
: 3
............... > .
a) d > 6)
Ppe. 114

nn%(a—x), a oybeM KOpODKM papeH %(a-x) x2, Mo cMmcay 3amayn

qHCIO X YAOBNeTBODACT HepaBeHCTERY 0 < x < &, T. €. NMPHHATNTEKHT
nareprany (Q; ¢). TaxuM ofpasoM, NpuMep 2 MLl cBEIH K TAKON 3a-

Rave: mailtu panboanmee amavenne bynruma V (x) =% (@ -x) x2 nHa

mATepBane (0; a).

2) IlpapHao HAXOXEEHAN HAMMEHBIINX I HaMOOARIRX 3HAYE-
HE# QyEKORE 60 ohODMYIHPOBAHO AAA OTpPeska. PyERHuA V He-
OpepHBHA HA Beell umcnopoll npamoii. Mu GyaeM uckaTh ee HAHGOAB-
mee 3BEAYeHAe Ha orpeske [0; a], moToM chenaseM BHIBOAH AAA pelmae-
Mo EamE sagaun. HaxoamM KpATHYeCKHE TOYKH QYHKIHMM:

t = _E --§ -
V' (x) =ax 2x3,ax 2x’ 0,

r.e. x=0 mx=%a;
2
(ga) =2 43

2al=1{g-2
V(s“] 2(“ 3“)\3 27

Tax xag V(0) = 0 u V(a) = 0, cpoero ranfonsIero Ha oTpesKe
[0; a] snauenns dyrxoua V goeTuraeT OpH X = % a, T. &

=V[2a]=2 g%
a1 V(x}_v[sa] 214

Hanfonnmmee sHa%eHHe (YHKIMH ZOCTHTASTCA BRYTPH OTpe3Ha
[0; a), cnegoBaTeNBHG, H BHYTpH HETepRans (0; a).

3) OcTaercAa BCOOMHUTE, 9TO X — NJANHA CTOPOHEL OCHOBAHHSA
KopolEn, HMelOmeR NPH JANAHHEIX YCIOBHAX MAKCHMAJILEHO BOSMOMK-
HEIfl o0BeM.

IToxyqennnit pesyasTAT 0IHAYUAET, YTO MAKCHMAILRLYE ofLeM

HMeeT T4 KopoOra, cTOpoHA OCHOBAHHA Koropoll paBHa %a.
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305,

310.—

3110""'

Y apaXHeHun
Haitaute Banbojkilee H HAMMEHbIOICe 3HAYCHAHS q:mnnn I3
8) 7 (x) = xt - 822 — 9 na mpomeyrrax [~1; 1] u {0; 8}
6 1 (="

B f(x)= 3x“ - 52® ma mpomemyrxax [0; 2] u [2; 3);

r) f(x)=;-f-1- Ha mpoMeskyTkax [~8; ~2] u [1; 5]

CpaeHuTte Hapbonbllee sHaYeHAe QYHKIINE EA TPOMERKYTEE P,
H HAEMecHBbIIee ee 3HAUCHHE HA IOPOMEXYTKe P,.

a) f(x) =%+ 3% - 9x; P, =[-4; 0], P, ~[3; 4]

6) (%)= 2 — 222 + 45 p,=[-%: %], P, =[2; 8).

Marepuanbaas TOYKA ABHIKETCH IO NPAMO COTNACHO BAKOHY
e = 12t2—-§t‘, roe & (t) — nyTp B MeTpax u i — BpeMa

B ceXyHAaX. B Karoll MOMEHT BpeMeHH U3 npoMemyTka [4; 10]
CKOPOCTE ABMiKeHAA TOYRE Gyrer manboabimet m KaxoBa BeAR-
4YHHA #10H CkopocTH?

Haligpre anaueRna apryMenTa us npoMexyTra [—-2; §), npx xo-
TOPHIX CKOPOCTh MaMeHeHERMH OYyRKINH f (x) = 21x + 2x2 - %

BA npoMexyTkax [-4; -1] = [1; 8);

Oyzer naumbBonemed uan nauMensmeft,

CropocTh MaTepRAALHON TOYKH, ABRMYmENcs npaMorarelao,
HIMEHACTCH IO 3aKOHY b (£) = % t* — 12¢ (cropoeTs HaMepseTca
B METPAX B CEKYHAY). B xakoil MOMEHT BpeMeHH YCKODeHHe

ABMEeBENA GyfeT HAMMOHBIIMM, €CNH ABIGKEHHE DPACCMATDH-
BaTh 38 NPOMeXKYTOK oT ¢, = 10 ¢ g0 ¢, = B0 ¢?

Hailtanre manGonrmee H HaMMeHbINee 3EAYeMMA dyurnuu f
HA TAHHOM IPOMENXYTKe!

a) f(x)=23sinx + cos 2x, [0; 2x);

6) f(x)= 15x3+ , [1; 4);

8} f(x)= 2 sin x + sin 2x, [0; %’E],

, [-5; -2,5).

Yueno 24 npezcrashTe B BEAS CYMMH ABYX HeOTPHOATOALHEIX
claraeMbiXx TaK, 4TO0L cyMMa KBaaparoB aTHX Wucex Onina

" HaEMeHbmel.

312.¢

i

Yrcno 4 opeacTaBsTe B BAJAE CYMMH ABYX HEOTPHIATENBHBIX
CHAraAeMHX TaK, ¥TOOH NpoNsBeAieHHEe 3THX YHCex Oniro HAM-
Gonpmmm.
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314,

315.—

316.—

317-"“

318,

321.

Kycor mpososnokm anummo#t 48 m cruBaror rax, urolm ofpa-
soBanca NPAMOYronbEEE. KakyH LIHEY AOMKHH AMETH CTO-
POBH IpEMOYTOABHMEA, YTOOH ero nmmomane GeLra HaAuGOAB-
mredt?

Yucno 54 OpeACTABBTE B BHAE CYMMb TPEX NONOXHTEABHEBIX
C/AArASMHEX, ABA M3 KOTOPLIX HPONODMHOEANBHEL uncHaaM 1 1 2,
TakAM 00pasoM, uTofsl OpOH3BEeAEHME BCeX CAATAEMHX GOm0
HanGOnbLIAM,

Yucao 16 npefcTaBbTe B BHAE OPOUSBEACHHA ABYX MOJOMKH-
TeALHRIX YHCEJA, CYMM#& KBAADATOB KOTOpDEx OYAeT HAMMEHH-
mmelf.

ILromane mpaMoyrompamka 64 cM® Kakywo AMmEy ZOMKEHN
HMETE ery CTOPOHE, uTo0H nepumerp O HaEMeHbmAM?

Orrpuruil 6ax, EMenmIAll GOPMY HPpIMOYTrONLHOrO INApALNE-
Jemnmens ¢ KPAAPATHHIM OCHOBAHHEM, SOMMKEH BMeIIATh
18,5 a1 maaxocrn. Ilpm xaxnx pasmepax 6axa HA €ro A3roTOB-

_ NeHMe morpeyercE HaMMeHLIIee KONHMYECTEO MeTanna?

—

B parmaofenpennn#t TpeyronasHEEK ¢ ocHopanmeM 60 cm u Goxo-

. Boll cropomoli 50 ¢m BmMcar npaMoyroasHAK BanGonsmrelt
‘ mnomaznn. Jlee pepmuHLI MPAMOYrONLHMUKA JEXHKAT HA OCHOBA-

HHH TDOYTONLHMKA, & ABe APyr#e — Ha GOKOBEIX CTOpPOHAX.
Hafizgure cTOpPOHH IPAMOYTOJALHHEKA,

H3 xpyraoro 6peEHa BrIpesaloT GARKY ¢ IPAMOYIOJBHAIM Ceve-
HueM Baubonbimedl maowazy, Halixmre pasMeph! cevenna Gan-
KH, ecnu paguyc cevenns OpesHa paseR 20 cm.

Byposas BHImMIKA pacnmonxo:eHna B moxe B 9 kM oT Gammaiimeit
ToarH mocce. C 6yponoil HAXO HAUPABHTE KyphePa B DYHKEFT,
POCIIONOMEHHEIR Mo mocce B 15 XM oT ymoMamyTofl TOUKH
{(cunTaenm mocce DpaMonnHeHHLIM). CKODOCTH KYPhHEDA HA Be-
nocENnene no noao 8 km/9, a no mocece 10 xm/q9. K kaxo#t Toq-
Ke Iocce eMy HAJO eXaTh, 4To0H B KpaTdaiimee BpeMa Ao-
CTAYE OYHKTA?

Jloaxa HAXOAMTCA Ha 03epe HA PAcCTOAHHH 3 KM or OxHkaii-
meit Touxun A Gepera. Ilacca)kHp JOAKH EejlaeT AOCTHTHYTH
cena B, maxogamerocs mEa Sepery Ha paccTosEHE b XM or A
{(vaacrox AB Oepera cuuTaeM npamoiaueefiurm). Jlogxa ABE-
meTcqd CO CKOPOCTRIO 4 KM/4, & DACCAXKHD, BHiAs m3 Ja0AKH,
MoxKer B yac npoilitn § kM. K xaxomy nyrxty Sepera zomsea
NPHCTATE JAOAEL, ITOOH OACCAMHD NOCTHMI ceja B KpaTdafimee
BpeMa?

Halianre uncao, cyMMa KOTODOTO CO CBOMM KBAADATOM LPUHH-
MaeT HANMeHLIce SHaYeHNe.

JoxaxHTe, YTO H3 BCeX NPAMOYTONBHHX TPEYTOJLHHKOE C 98-
AeBHOM rumoTeRyaol Hambonpmyo naromaae MMeeT pasHOGE-
peRHuI TPeYTOMBHUK.
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324.— W3 Bcex NpAMOYIOABSHEHKOB, BIHCAHHMX B OKPYJKHOCTH, Hali-
mETe NPAMOYTOALEHK HARGOALIICN nAaommanH.
326.— Iloxaxkre, 4TC H3 BCeX TPEYTOJILHAKOR, BOHCAHHEIX B XAH-
3 HNf Kpyr, HAR6OABIMYD NACIHIAAL HMEET pPABHOCTODOHHHI
TPRYTONBHHK.

CBeneHNA M3 UCTOPUN

1. O nmporcxoxpeNMH TepMEHOB B ofozEadenwit, Paagen ma-
TEeMATHKH, B KOTODOM H3YYAlOTCA NDOMBBOAERE N HX NPHMeHeHHA
K HCCHegoBaRRK GyHrRnuil, BasrBaeTca duddeperulianbinm UcHlcAe-
nuean. IIpupamenusn eaza Af, npencrasnmomne coboll pasHoCTH, Hrpa-
10T 3aMeTHYIC POAb Ipu palioTe ¢ IPDOMSBRORHHINMMA. ECTECTBEHHO MOSTO-
My mofRieHHe JaTHHcKoro KopHsa differentia (pasmocrs) B Haspanum
calculis differentialis mosore meumcnenus, KOTOpoe MEPLBOHTCA KAk
LCNUCAEHLUE PASHOCTMEl; 910 RASBARNE MOABUIOCH Vitte B RoHMe XVII B.,
T. 8, OpU POMACHUE HOBOT'O METOJAA.

TepMAHE <«INPOM3BOJHAA» ABAAeTCA GYKBANBHHM HePeBOAOM HA
pycexust dparnyscxoro crosa derivée, koTopoe BBen B 1797 .
K. Jarpaa:x (1736—1813); ou e BBen coppeMenHtle ofosHAMeHEA
¥, '. Taxoe HASBAREE OTPAXKAST CMBICK MOHATHA: QyHEKIUA f’ (x) npo-
nexoxnT us f (x), asngerca npoussoAEKM 0T f (x). H. Hel0TOH HABKI-
BAJ NPOMIBOAEYI QYEKEAX prioxcuell, a caMy GYHKIHID — daoesn-
. moii. . Jleli6ann ropopun o Juddepenyiarviom OmrOWeREY H BBeX

ofosHAYeHNE NPONIBOAHON %, KOTODOe TAKMKE YACTO BCTPEYASTCHA
B COBDEMEHEON JNATEpaTYpe.

Cumpon df Jletibenan exibpan zna oGosHaveHus Juddepenyuara
¢yaxnuu f. Nupdepenunan df ¢yuxnmuu f — sro WpomsBeseHHe
npouasoguoit ' (¥y) na npupamenue Ax, 1. e. df = f' (x,) Ax; saMenas
ofosnaverne Ax ma dx, »T0 iKe MOMHO sanmcartk Tax: df = f'(x,) dx,

orryaa ['(x,) = s FeoMeTpHueckuit

| empicn Auddepennomasa HceH HI
4 =f£’2 paccMoTpeRMa prcyEXRA 115: sgecs
AB=4df /I df = AB, Dpamas | — KacaveJawrHAA
B K rpadury.
Paceras o© XIPOHCXOXICHHH
M A TePMUHOROTAY, NPHEATON B audide-
PeEOHAJBHOM HCINCICHAM, Onin 6H
Ax He nonoH @Ge3 mnomarali npedeaa
/ A . H JOecxoreuno Maroid. IIogpoGmee
<0 %o Zo+Ax X O Npeflelle TOROPHTCH EHHMIEE, A NOKA

BAMETHM, 4970, HANpAMED, IPOHIBOA-
Pre. 115 HAA OUpegendeTcaA BO BCeX DYHOBOA-
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NeiGuny Fotpua Bunvrensm

(1846—1718) —

BEMKMA HEMOUKMA yueHbid. @unoco, MareMaTk,
thuaKk, 1pHCT, Asskosal. Cosnarens (Hapray ¢ Huo-
TOMOM) MATEMATHUOCKOTO SHANK3A. OCHOBONONMKHUK
GONBIOA MATEMATHYECKOW KONk, Uaem FewGHHuA
OKA3aMM 3HAYMTONEHOO BRIMANAE HE PalIBMTHE MAaTe-
MATUHECKOA NOTWKK.

CTRAX HMEHHO KAk npegen. Immyr f'(x,) =£mo % EMeCTO DPHHA-
—p

TOro BuMe ofosHAYEHUSA % = ' (x,) upa Ax > 0,

O6ozmavende lim — coxpamenwe JATEHCKOTO clIoBa limes
(Mexa, rpaHUINA); YMeRLIIAS, HaTpUMep, Ax, MH yeTpeMIseM 3HAMS-
BEA - K srpapunes f' (¥,). Tepmur snpexens spesa HeloToH.

IIpamepou Geckomeumo Manolk moxmer caymmnrs Qyexnua (Ax)®
or Ax, mnockonbRy (Ax)2—> 0 umpm Ax - 0. Boofme, ecam

lim a{x) =0, ropopar, aro o (x) — GecroHewHO Manaa. BeckomewnO
EET

Mankle UrpalT BAMKHYN DOJNE B MATeMATHUECKOM AHANH3E, KOTOPLIE
NOSTOMY YACTO HASHEBAIOT TAK/KE AHATHION (GeCKOHeTHO MAIBIX.

3aMeTHM HAKOHeI, 9TO CJOBD ¢3KCTDEMYM» NPOHMCXOZHT OT Na-
THECKOTO extremum {Kpafina¥). Maximum meperoguTea Kaxk Hanboxs-
mu#, & minimum — paaMenbEuil.

2. B3 ucropau auddepeHEIALEON0 MCIHCICBH,

1) Orddepenymannaoe nerncieHue cosxano HewronoM u Jlelif-
HHALEM CPABEATSILHO HeAaBHO, B KoREe XVII cronerusn. Tem Gonee mo-
PASHTEABHO, YTO SRAOATO JO HTOTNO ApXHMel He TOJLKO PEHIHNT 3a7A9Y
HA NOCTPOSHEEe KRACATOARHOM K TaKo# caomuol Kpupoit, Kax cOUpann
(opuMeREAa NPH 9TOM OpefentHEe MEPEXOABl), HO B cyMex maliTn Mak-
cumyd dyaxnun f (x) = 2% (@ — x).

JnusoandecKH NMOHATHE KacaTeabHo#t (KoTOpoe, KAK BH 3HAETE,
CBA3AHO ¢ HOHATHEM NpOMIBOAHON) BeTpevdasoch B pafoTax ATAMbLAH-
croro maremaTnka H. Tapraasu (ox. 1500—1557) — aneck xaca-
TENLHAA NOARMAACH B XOIe H3VIeHHS Bonpoca o yrie HAKJOHA OpY-
Juf, OPH KOTOpoM ofecmedmBaercd HARGONBINAR AANBHOCTE HOJIETA
caapsia. M. KenJep paccMATPHBAN KACATENBHEYH) B XOf€ DeNIeHHS
safayl o HaumBonnmem ofpeMe NMapanieAemHIeNs, BINCAHHOTO B IIAp
AAHHOTO DPAAMYCA.
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despna NMosp

{1601—16865) —

dhpary3ckmith maTemMaTuk v 10puct. OQUH M3 KPYTIHEA-
WIMX MATEMATHKOB CBOGroc BpeMeHWn. depma npuMan-
nexar GnectTAwmMe paboTel B8 OONACTH TAOPMM HMHCen.
CoanaTent AHANUTUYECKOW reOMOTPIM, B KOTOPOW OH
NANYYMN PR KPYTIHEIX Pe3yNLTATOB,

B XVII 5. na ocoRe yuesRA I'. aanaesn 0 ABMKEHUHE AKTHAB-
HO PASBHAACH KHHEMATRYCCKAA KORNENIEA MPOR3BONHOE. Pasnmannie
BADHAHTHl M3NOXEHWA, IPAMEHEHHbIe K PASHLIM 383898M, BCTPETAIOT-
ca yxe y P. Herapra, ¢pannyackoro MavemaTurka PoGepBans
(1602—1675), amramiicikoro yuenoro M. 'peropu (1638—1675H),
B pafiorax . Bappoy (1630—1677) u, maxonen, H. HeloToHA.

K pacemoTpeEHI0 KacaTensHOR B #opMary (TAK HASHEACTCS NpA-
Mad, TepOeRAHKYAIDHAA KAcATeNbHOH H IpOBefecHHOA B TOYKe KACA-
Hug) Nlexapr mpuimes B Xofe HIYUCHHA ONTHUeCKHX cBoficTB JAmH3.
C IoMOIILIY NeTONOB aHAMUTHYeCKoik reoMeTpHE M H300PETEHHOTO MM
Memoda HeonpedeReHHWX KoapPuuleRMmoO8 OH CyMeNl DeIluThL ajaul

0 TIOCTpOcHUM HOpMAdell X PAAY RPHMBEIX, B TOM YHCHe SJIHNCY.

B 1629 r. II. ©®epma npeaaoin NPABAJIA HAXOKICHUA JHCTDE-
MYMOB MHOTOWIeHOB. CYIIecTBeHHO HOAUYEPKHYTH, 4Te (PaKTHYecKH
IpH BHBOAE 2THX HPSBKRA PepMa AKTUBHO HMPHMEHAN NpefelbHLIe Me-
pexonr:, pacnojgaras npocreiimiuM AnddepeHIRATLEHRIM YEAOBHEM
MAKCHMYMES B MHHHEMYMSA,

$epMa CHIPAT BHAAICIIYVIOCA DPONb B PASBATHA MATEMATHKH,.
Ero uMa 3acAy:ReHHO HOCHT He TONBKO H3BeCTHAH BAM TeOpeMa H3
apannsa. Bexuran reopema ®epua (« Ypasnenue x" + y* = z" 2e uMeer
PEIIeHA# B HATYDAJBLHLIX YHCAAX IPH HATYPAALHOM n, COoXbmeM
ABYX+), AOKA3AHHAA TOABKO B CAMOM koHme XX B., AL OAMH H3
HTCTOB er0 pasMunLIeHuil Haa upolremamm Teopuy uHcen. Pepma
OoAMH m3 cosgaTenelt AHamHTwyecKoH reoMmerpHH. OH saEMMAXCA
n ontaroii. Illupoxo mapecTen npuanrn Pepma (+JIyw csera pacmpo-
CTPRHAETCA TAK, UTO BPEMA ero NPOXOXISRNA OVAET HAMMEHBINHMS),
nopEMengeMul u p duanke.

BakHEE CHeACTENS STOr0 OPEHOHANA BH MOMETe BHIBECTH CAMO-
CTOATENERO. 3AKOH OTPAMEHHS CEeTA (+YIOX OTpAMCHHA DABEH YIAY
OaZeHAA*) CBOAUTCH COrVIACHO NPMBEUHNY PdepMa K PEINeHAN H3IBECT-
golt reomerTpEagecKoil 3anaun, JJiA BEIBOA& FGKOHA NPEROMAECHUR C8e-
ma BaM morpeSyerca DPHMEHNTL H3BeCTHLIC MPABIIA HAXOMACHHUR K-
crpemyma. (Tpebyeres pemwTes Taxyw 3aaady (puc. 116): «JIyu cmera

162 [IponseoaHan # ¢ NPUMCHEHHSN



nmpoxoAuT m3 Toukm M mmxHedi noy-

IIOCKOCTH B Toury N Bepxueit. Cro- "N
PpOCTh CBeTAa B HERHeN IOJYINOCKOCTH
(ogsopopHOil cpelle) MOCTOAHHA H Pab- Mhz
Ha ), & B BepXHeil MOJMYNIROCKOCTH — Uy, M
Nlo wxaxoMy OyTH AOMKHA ABUTATLCH 7] N
TOUKA, UTOOLI Pech ¢& DMYThL SAHAN HAR-
MeHbitIce BpeMA?») B o

1

CHOTeMATHUSCKOS YUeHHe O IPOn3-
BOAHKIX passuTo Jlelibuuitem u Huioro-
HOM, KOTOpPHI# chopMynmpoRan u RBe
OCHOBMEIe HpollemMul aHANHIA:

+1. JIngaa OpoxXOogAMOro OyTH IIO- M
¢TOAHHO (T. e. B JA1060ff MOMEHT BpeMe-

BH) paHa; Tpebyerca malitm cropoers Fuec. 116
ABEMCHMS B NPeIIORCHEOe BPeMA.

2. CropoeTs ZBHYKEHHA MOCTOSHHO AaHA, Tpebyerca malttn nam-
By npolifensoro B OPEAAOMEHHOE BPeMA NYTHSe.

Ileppaa DpofineMa SapaeT HDpPOTPAMMY DPassBHTHs ZHdepenin-
ANBHOIO HCIHCJAEHHSH, ¢ SJEMCHTAMHM KOTODOTO Bl Y:He NMOIHAKOMH-
JuMek B 3Toll rmape. Bropaa OTHOCHTCA K MHETErPANLHOMY HCUMCHGHHIO
(er. raasy II).

Ecnn HyioToH HCXORUN B OCHOBHOM M3 3AZAY NEXAHHKH (HEIOTO-
HOB AHANHD CO3NABAJICH OFHOBpEMEHHO ¢ HBIOTOHOBOHN KiAccHYeckoii
Mexanuroit), To JlefiGHNN DO NpeUMYIIECTRY BRCXOAHN B3 TeoMervpHue-
CREX 38784,

" Tomops 0 NOCHERYIOIIEM DASBHTHN HAcil anAAH3a (A OHM OYeHL
OrlcTpo EapOeRANR NONYNHAPHOCTL M HANLAA MHOTHMX NOCHeRoBaTenei),
cJeayeT B NEPBYI0 OUYEpelh HASBATh, NMeRa Yuenukop Jleiifuuma —
G6parcer fA. n1 H. Bepuyannm,

A Jloannrans (1661—1704), rworopuit yumaca y H. Bepayn-
am, n3pAn y:xe B 1696 r. mepsulit neuaTunit kype auddepeHnuANLHOrO
HCUECHeHHA +«AHAAU3 GecROREOUHO MANKX IiA HCCAEAOBAHHA KPHBLIX
nauEAls, cnocolcTROBABMUIl pACTIDOCTPAREHHNI0 HOBHIX METOAOB.

Pan upynueIx pesyanTayor nmonyyun Jlarpams, ero palorTn:
CHIIPANH BAMCHYIO POME B OCMBCNGHHH OCHOB AHAJNM3A.

Kak u B cnryuae MHOTHX APYTHX DasfelloB MATENATHKH, Heolle-
HMM BKJAA B PASBHTHE MATEMATHUECKOr0 AaHANHSA, BHECEHHEN
JI. Sitnepom w K.-P. Fayccom (1777—1855).

B xpaTteEoM OuepKe HeBOSMOMKHO PACCKASATL O CYNIGCTBe OTKPLI-
muit, caenanunx B XVIII 8. ¥ nosgmee. Ho of oguoM manpasieHNE
HeAL3A He YIOMAHYTH. Peur HAST 0 pasnoXkeHMH GyHKUnY B cTemen-
Hile pAALI, T. e, O TpeAcTaEReRnd dymxnuii » bBMjge MHOTOLICHOR
¢ GeCROHEUHRIM YHCIOM caarasMuX. C npaMepoM GeckoHewHOH CyMMEL
(9ucnoBOTO pAZR) BE JHAKOMEI! GeCHOHeUHBle NMEPHOAXMMECKHe Epobu
OpPeACTABNANECE B BHAC CYMMH 0GeCKOHEUEOrO YHMCNa CHArAEMBIX,
C aHCeA0REMA B QYEKIHOHANLHBMA pagaMna paborax ue Toaske Hiio-
TOH, HO B r'0 XPeAUICCTBEHHHKN, M HOSTOMY HECKOMBKO HeCHpABSAIA-
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BO Hazeanme gopmyaa Tsiiaope (B. Tatinop (1685—1731) — amr-
mitexut MaremaTnr, onySmurosasmul ee » 1715 r.), opunaroe gra
CAEAVIOIRETO 3AMOYATEARHOTO COOTHOINCHHA!

'(xo)ax_‘_ f (x0)

1 21 (Ax)® + ...

f(xo+Ax]=f(xo)+f

f‘”)(xo) n
...+H—I(Ax) + oee

(agecy 1) (x,) — sHaueHMe, NOXYUEHHOE N-KPATHHM Xuddepennupo-
BaHMeM QyEKINE [ B TO9Re X5 a nl=1-2. ... n8)

Bras bopMyan NPOUSBOAEKX, HARpHMep, Ang dysExmoud sin x
H CO8 X, BRI MOMeTe DASNOMKHATL HX B pax Taitnopa CAMOCTORTENBLHO.

OKazarocs, 9TO B paAlle caAyviaes, oTopacrpan GecKONeYROS YHUCIO
CHAr8eMHX, MOXXHO HOAYIaTh (OpPMYNH, JAIOMEAe Xopommue mprian-
JKeHHA QYHKNHN MHOOUJIeHAMM,

2) DuTYsHasM, BHISBAHHKWA MOABIEHHEM HOBOTO MOIMHOTO MeETO-
A8, NOSBOJIAIOMEro pellIaTh INpoKull Kpyr sagaq, coocolcTeoBan Gyp-
HoMy paserTHIO anaausa 8 XVIII 8. Ho K KOROY 9TOTC CTO/NETHA nNpod-
JeMEl, BOBEMKIIME YEe y coagaTtenell muddepennuanpaore B HHTE-
rpanbEOT0 BCYHCAeHHM, OPOABHINCE BeChMA OCTPO.

OcHoBHAA TPYAHOCTH COCTOSIAA B TOM, ITO TOUHHE ONpeledeHHd
TAKMX KXIOYEBHX noHATHE, Kax npedea, nenpepwenocms, delicmeu-
MmervHOEe YUCRO, OTCYTCTBOBANH (COOTBETCTEGHHO W PACCYKACHHA CO-
Aepaiany Jormveckye npolennl, a uuorge Oman gae ommbouBEr).
XaparTepHuill upaMep — ompefesieHHe HenpPepHBHOCTH. Jixep, Jla-
TparE H Aaxe Pypre (a oH paboran yixe B mauane XIX B.) gasrizany
HeNpepHBHON QYHEKIHIO, KOTOpPAA B cBoell obascTH ONpeReNeHAa B3axa-
HA ORHHM AHANHTHYECKHM BLHIPAKKERHOM.

TeM caMbIM ¢HOBAA® MATEMATHEA He OTBeIANA CTAHAADTAM CTPO-
TOCTH, NPUBHYHEIM AAR YYeHHIX, BOCINTAHHBIX HA KIACCHYECKHX
oBpASIAX rpedecKHX MATeMATRKOB. HETYAOEA, cToa: Heobxoammas
NATCMATHKAM, CYIReCTBeHHO ONEpPEeAHENA JIOTEKY, TOME ABATIOIYIOCH
HeOTHEMJIeMON XADAKTEPHCTHKON MaTeMaTHYecKold Haymm.

TeemaxrEaa RATYHURA TAKHX THTAHETOB, KAK Heloron, Jle#if-
HEL, Jfnep, momorana mm naberars omubox. Ho meofSxommmm Oniam
IPOUHEE JOTHYECKHE OCHOBBI.

XapaxTepHr! BHCKASHBAEHA, oTHOcammeca ¥ XVII croaeruio.
Hasecramit matemarte M. Po aa s nucan, 9ro nopoe HCUHCNCHHE €CTh
HONMTEeKINA MeHuANBHEX owmbGok. A seamenil dpaHnysckud Meican-
Tear Borerep samerns, YTo 9T0 MCUHCACHHe mpeacTasnser cofol me-
KYCOTBO BEMMCAATE ¥ TOUHO H3MEDATh BOIH, CYUISCTBOBAHHE KOTO-
PEIX He MOXXeT GBITL AOKAJAHO.

Pemmrennamii mWAr ¥ COSHAHHID DPOYHOre QYHIAMEHTA AHANHA-
sa 6mn cpenan B 20-e rogm XIX B. QpaHnyscEHEM MATeMATHKOM
O.Komu (1789—1857), npenToKUBINNM TOURBES ONpefeleHHT Npe-
AelXOR PYHKOEA H NOCACAOBATE/NLHOCTH B HA HX OCHOBe JOKAJAR-
WAM MHOrAEe PYHAAMEHTANBHEIS TeopeMsl anaansa. HecKOM:rKo pams-
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Kowm Orwocred Jiyu

(1769—1857) -

KpynHbid dpanuysckuil maremaTuk, flokasan pan 3a-
MBMATENLHLIY TEOPaM B OGNACTW aHANU3IA, TOOPUM
OYHKUMA KOMNABKCHORD NEPEMBOHHOD, Teopun awd-
chaporUManLHLX YpaBHoHMi K T. . Bonblian sacnyra
Kowm — pa3paboTka Kypca aHanWza, B KOTOpOM,
B YACTHOCTW, OH MPeANONMA CTABILME XKNACCHYECKWs
MW ONpefenaHUA NPeReNa, HONPEPLIBHOCTA (hyHKUUM
TR

me (1821 r.) onpeAenenua npefena i HeEpPepHEIBROCTH, NeAwt pan apy-
IMX SAMEUATENEHRIX Pe3yNbTATOB (B TOM YHCNE 3HAMCHUTHRIN InpHMep
GyHKNHNE, HenpepHBERHOH HA NPOMEXKYTKe, HO He HMeKMmeR MpousBoj-
RON HM B oaHOH ero Touke) noaydnn Yemckuii maremMatnKk B. Boab-
nauno (1781—1848), HO ero paSoTh CTAAH NA3BECTHH MHOT'O OOAAHEE.

Oupeaexerne npegena ¢yaxoun no Koo gopuynupyercsa che-
AyiomuM ofpaszom: «9ucno A masmBaerca npeaenom dyarnunm [ (x)
npu x, crpeMmamencd K ¢ (T. €. lim f (x) = A), ecnu gua amwboro uucna

X~

£> 0 MomuHO momoOpaTs Takoe wmeao 8> 0, uro |f(x)-A|<s ana
BCEX X, YAOBIETRODSIOMMX HepameHeTay 0 < |x — af < 8s.

Onupascs HA 9TO OIpefexeHHe, yie HOTPYAHO AATH Ompexmele-
HH¢ HENPePHIBEOCTH B TOUKe: (YHKIMA f HeNpepHBHA B TOUKe X,
ecnu xlingn f(x) =f {x).

DOpMYARPOBKA ONpeJeNieHHS Npeiela IOCAeAOBATEABHOCTH
(3 UMeHHO C 9THM NOHATHEM CBA3AHO ONDeflelleHNe¢ HHTErpaIa —
¢M. I. 30) TaxoBa: <«Uncno A aBnaerca npedenom nocredosamern-
Hocmu @, ecaH anda Joboro ¢ > 0 cymecreyer HoMep N, raxoil, uro
npn Beex n > N BepHO mepapemcTso |a, — Al < es.

Konm zorasan ¢cleayionIHe TeOPeME O MpefeNiXx, KOTOPEIMH ME
barTHIeCKY DONLIOEANHCEH (HABLIBAS MX HPABMIAMH NPEReRLHEIX Te-
DexofoE — I. 14) IpU BRMMHCACHUE MPOHIBONHEIX:

Ecau ii_l:if(x) =A H Eiﬂg(x)=8, T0 CYmeCTBYIOT
nmpexeaH CYMNK H DA3HOCTH, NMPOHA3BEAeHHSA, YACTHOINO
(npm lim g (x) # 0), mpuuen

lim (f(x)tg(x))=AtB,

X0

lim (f (x) g(x))=4-B,

x—=8
f(x)
-ri-l: glx)

.
B
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NpuseneMm npuMep mHoKasarTenscTBa «ro Komme (MacTo rosopar:
«Ha AJLIKEe SNCHIACH-AeALTas). JoKaxkeM TeopeMy O Ipejene CYMMEI.

BoasMeM n10d0€ DOJMORHTEAbEOe uucao & > 0. Toraa uueno % >0,

H noaromy (no onpepenesmio Koniu):
1) u3 yemopua lim f(x)=A caegyer, uro MoxmHo noaolparn
amcno §,, Taxoe, uro * ' *

|1 (x)-A|<3 (1)

A7A BCEX X, YAOBJNETBOPAIOMMX HepapeHcTBy 0 < |x-a! <33
2) uz yenorns lim g(x)=B BrITekaeT: CYIIECTBYET TAKOe
3, > 0, wro roa

g (1) -B|<$ @

ANa Beex ¥, YAORISTBODAIOMEX Hepamemersy 0 <|x -a| < 3.

OBosaaunM depes § mammensmee m3 qmcea &, u 3, Torza ana
axoforoe x, yAOBAeTEOPAIONIETO HepaseHeTsy 0 < |x — al| < §, Bninonne-
HE HepaBeHCTBA (1) m (2); AnA »THX X HMeeM:

|f () +g(x)- A+ B)|=
=t @-D+@@-B)<f @) -Al+|g®) - Bl<Z+f=e

DTHM ZOKA3AHO, YTO li_t}l (f(x)+g(x))=A+B.

OcTanbuble OpABWIA (414 OPOMABEAEHUA N YACTHOTO) JOKASBIBA-
10TCA AHAJOTHUYHO.

JlosyaroM MmEorHX MAaTeMaATRKOB XVII B. OBl «IBMrafirecs Bue-
PeA, H Bepa B IPABANBHOCTL PE3YJBTATOB K BAM IDHAET».

3. O nonmrAn JelicTaNTenLHOrO WHCAA. MaTeMaTudecKmil aHa-
nu3 ro3ERE B XVIII B, Ho noanoce ero ofocHOBaHME §LUIO JAHO JHALIE
8 xomne XIX cromeTHs, KOrga EcJeln 3a Teopmel npenexoB, CO3naH-
moffi Komm, cpazy B HeCKOXBKHX (OpMAX HeMEOKHAME MATEeMATH-
xaMn P. fegexumgom (1831—1916), K. BeifiepmTpaccom
(1815—1897T) v T. Kasrtopom (1845—1918) 6ulna mocrpoena Teo-
PHa AefCTBRTENBHONO UHCNA.

Ileperie NpeACTABAEHAA 0 YACHAX CKIAREIBANHACH IOCTENEHHO
IOX BIHAHHEM NPAKTHKHE. C ZABHMX NOp YECIA YHOTPeGHAAMChH TNPH
cYere H M3MepeHH# BeAHIHH.

OTBeT Ha BoOpoC: «CHOABKO SA6MEHTOR COASPIKHUT NAHHOS KoHeU-
HOEe MHOXKECTEO?+ — BCETAAa BRIpAMKaeTcHE AAGO HATYDAALHBIM YHCIOM,
o gmenoM BHyAb. CHeR0BATENBHO, MHOMKECTBO

{0; 1; 2; ...)
BCeX HEOTDHUOATENBHBX 9pcea oOCAYRHBAET Bee HOTPpeOHOCTH cueTa.
Haage ofcTOUT ASNO ¢ A3MEpPEeHAeM BeJIHYNH. PACCTOAHRE MeiK-

Ay ABYMA OYHKTAMH MOMCET PABHATLCA 3,5 KHIOMeTpa, ILNOMIALEL KOM-
uaTel — 16,45 reaxparsHOro MeTpa M T. 4.
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Kantop Teopr

(1845—1918) —

HOMBLKHA METEMATUK, Uaen M PasoTel KOTOPOTO OKa-
3ann GoNbWOS BANAHHE Ha PAZBUTHE MATESMATHKM
B UGROM, HA NOHWMaHWe @8 OCHos. Coanatens Teo-
pui MHOXecCTE. Monyuun pan 3amevaTtensH peaynk-
TATOB, OTHOCALMXCH K TOOPWM BBCKOHEYMBIX MHO-
XGCTB, TEOPpUU HOHCTENTANBHOMD YKCNA.

Beaguunau 6rpaior pasuex pogon, IIpuseaeM ABa npuMepa.

1, PacerodHHA MeMAY TOUKAMH, IIRHE OTPE3KOB, JIOMAHRX
H KPHEBHIX JAAHHA — 5TO BeMYAHH OAHOTC H TOTO e pona. Hx BLIpa-
MAKNT B CAHTHMETDAX, METPAX, KMJIOMETpaX H T. K.

2. JUIHTeALHOCTH IPOMORYTKOE BpeMEHH TOXe EeNHIHHbI OZHO-
TO U TOTO )Ke pofa. Mx BRIDAMKAKOT B CEKYH/AX, MEHYTAX, YACAYX U T. A.

BeAuuHuHE OJHOTO H TOTO Xe DOAA MOXMHO CPSHUGGML MEXIY
cobollt B exaadviecame:

1M>90cu 350 + 650 =1 kM
800c<1luy 2u+849=5yu

Ho feccMuIcAeRRO COPanIHpBaTh, 90 Goapme; 1 mMeTp uau 1 uae,
X HeAb3A cnomuTh 1 merp ¢ 30 ceryraomu. JNUTeALHOCTD IPOMERYT-
EOB BpeMeHH N DACCTOAHHC — BeAHIMHE PAsHOIO poja. CknagnBarh
H CPABHEBATE BeANYHHEI PASHOID pOJAaA HEAB3IHA.

Beauuunu MONMHO YNHOERATD HA DOJNOMHUTEABHES YHACAA ¥ HVAB.
B pPe3yabrTaTe YMHOKCHHA BEJAHYHNHEN ¢ HA HEOTPHOATENBHOES IACAC X
HOJYJYaeTCH BeAMUMHA b = xa TOTO e poja. IIDHBeAEM HECKOIBKO
IpPHMEDOB:

5 - 20cm=100cm=1m
0,01 - 20cu =02 em=2 MM
0-20em=0cm

Ilpneas xakyw-aabo BeIUIHAY ¢ 38 eOUHHIY NIMEDEHUA, MO~
HO ¢ ee NONOLTEI0 H3MePATE JIO0YI0 ADYVIYIO BeINUHHY @ TOTO ¥e POja.
B pesynsrtaTe HSMEePeHMA NOAYUMM, UTO 4 = Xé, TAe ¥ — 9YHCIO.

9T0 UHCKO X HAZHBAESTCA YHCIOBHM 3RAYCHAOM BeJAMIMHEI & PN
eANEHNEG HaMepeHNA ¢. YHCNOROE 3HAYECHHE BeJHMYHHHK 3ABHCHT OT BHI-
fopa emMEANH HA3NepeHEdA. Ecam, HANpHMED, ZAMHA KOMHATE BEMeeT
YHCROBOG pHAYOHHMe 5,6 HpM coEmEHNe HaMepeHua B 1M (¢ =1 M), To
3TA JKe NINHA HNEET YHCA0BOe sHaveHRe 560 mpn eaHHANE HIMEPOHUS
B lcM (¢ =1 cm).
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Bediepuwitpace Kapn Teonop Bancrensm’
{(1815—1897) —

HEMOUKHIA MATOMATUK, GOKA3ABWHA KNACCHUYECKHE
TEOpeMbl B PAZTMMHBIX OGRACTHX MAaToMarTHki. PaGo-
Thl Bedepumpacca no OGOCHOBAHHID MATEMETHYECKO-
Fro adanuaa, NO CyWeCTsy, IABEPIIAIT CO3[aHKe
CTPOrOH CTPORKOR TEOPUM,

IIyery uncaoORLIe sHAYEOHKA BeNRuMH & U b npu ofgHOM u Toil ke
eANHAUE N3MODeHHAA ¢ PABHRI X A Y, T. e, @a = Xe, b=ye. Ecau b= 0,
TO OTHOIICHHE 5 HABHIBRIOT ORIHOUICHUEM BeAuNUHB ¢ Kk b.

Takorn mpocreiiimue cBegensua o seanyasax. [Ipuregeanoe onn-
CAHNIE¢ NOHATHA BEMHYAHE OOHPAJOCH HA DOHATHe uHcna. Ho meropu-
gecKHt myTe OB MEHEM: DOJXOIEATEAbHEE AelCTEBATEAbERIC YHCAA [IO-
ABUJINCH KAK OTHONMIOHHS BEJAHYHH (4 TOYHee, KaE OTHOMECHUA AXUH
OTPE3EOB).

C OTKPHTREM HeCOM3MOPHMOCTH IHATOHAJNH eSHHHYHOTO KBaj-
PATA C er0 CTOpPOHOH cTAMO fCHO, YTO OTHOMEHHEe NIAHH OTPEEKOB He
BCETTA MOMKeT OhITh BHIDAMKEHO He TOABKO HATYPAJBHKM, BEO H DamHo-
HAaIbHEM 4ucxoM. aa Toro 94TobH 4YHCA0BO¢ SHAYCHHE KAMOOrO OT-
peska npE GHECHpOBAMHON eAHHMNe HIMepeHHA OnUIO OOpPEAESAeHO,
TpeSOBAJIOCE BBEACHHE HOBHX 9NCeN] — EPPALMOHANLHEIX.

Bce mpaxTHYecKMe MSMODCHHA BeAMYHH HMMeIOT Uy npnban-
xepHHE xapakTep. Hx pesyasrar ¢ TpefyeMoli TOYHOCTRI0 MOMCHO BBI-
PA3KTE OPH DOMOIIH DATHOHANEMLIX Apobeit mam Gogee cnenMaABERM
ofpasoM — npE DOMOOE KOHCIHHX AecATHIREX apobeli. Haupuwmep,
H3MePAA NHANOHANSL KBAJAPATA CO CTOPOHOM 1 M ¢ TOYMOCTEIO A0 OZHOTO
CAHTHEMETPa, MH OoDHADY)KHM, 49TO ee AJAMHA NpAbCIMKeHHO pPAaBHA
1,41 M. Ipn maMepeHHH ¢ TOUHOCTHIO AQ OZHOIO MHAAHMETDA IIOTY-
UM, YTO ?Ta AAHHA npubaxensHo pasaa 1,414 M.

Ho » MATEMATHK® TaCTO OTBACKAITCA OT NPHOIMMEHHOrO Xa-
parTepa npakTHueckEx wusmepenad., I[locxepoBarearmmft reopern-
YecKHH MOAXOA K M3MEPeHHIO AJAHMH OTPeIKOB NIPHBOANT K HeolXomn-
MOCTH PACCMOTPeHAR OeCKOHOUHHMX AecaATHYHEIX apobell. (Mmermo
TakEe APOSGH NpeACTABIAIOT YHCAA g- = 0,666... , N 1,41421356... ,

n = 3,14159285... .)

OraOmeRHe SRR MO00T0 OTPe3KA K KNAHHE OTPe3HA, NPHEATO-
TO 38 GXUHUNY HIMePeHUd, BCErfla MOMer GHITH BLIPATKEHO TUCIOM,
NPeACTABIAeMbIN B BHAe Gecromeuwnoit aecarmamoll Apobm.
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Honpas reopua ZeHCTEUTENIRHRX YMCEN A0BOJLHO CHCIKHA H HE
BXOANT B UPOrpAMMY cpefHelt mxonn. Ho ¢ oguum u3 cuocofos ee no-
CTPOCHHA MHl NMOIAAKOMMMCA B ofIIHX uYepTrax.

1. Ilpaapmaior:

a) HaXKIOMY ZeliCTBUTeNLHOMY MHCIY COOTBETCTEYET (B KAUSCTRE
€ro sanmHcH) GecKOHeuHas AecATHUHAR APODL:

X = 4g,0,0,0g...8,... }

6) maxaaa GeckoHeuHAd AecATHAUHAA ApoDb ABAfSeTCHA IAMMCHIO
AeHCTBATEJIFROrO 4YHACHA.

Ho npu 9T0M €CTECTBCHHO CUHMTATE ASCATHUHRYIO APOOL, 3aKAHTH-
BAOmMynCca OecromeUHON MOCHAeZOBATENLHOCTLIO ACBATOK, JAWDEL BTO-
polt 3amPCLIO gucaa, BHIpANAIOIIErocs JecATA4dHol APOGRIO, 3aKaHvH-
eapmeiica GecxoHeunoNl NOCASNOBATENLHOCTRIO HyJeil:

0,9999... = 1,0000... ; 12,765999... = 12,766000... .
Taxoe cornameHde MOACHEM IOPHMEPOM:

0,(9)=3-o,(3)=3--§=1.

TonsKO HCKAIOUHB H3 DPACCMOTDRHHMSA XECATHYHHE Apo0H C Je-
BATKON B mepHoZEe, HOAYYAEM B3AHMHO OJHOSHAYMHOE COOTBETCTEHE
MEXEY MHOMECTBOM HelicTBUTENLHEIX qace]l B MHOMeCTBOM BecroHeyq-
HHX JeCATHURHNX Apobeit.

Yueno a, — 9T0 yenas wacmy NONOMHTOALHOIO YHCIE X,
ax-ay=00aa,8,...4a,. — dpobraa vacms UNCHA X.

Yueno x, = 04,8,35... 4, BAILIBAKOT JCCAMULHUN NPUCAUNCCHUECN
x ¢ moenocmsw do 107" na nedocmamxy, a wueno x, = x, + 10~ nasu-
BAIOT decamusivid npubauxsernues ¢ mornocmsio 30 107" no vabvimuy
ANS TACAL X = Q00,05 .0y «

Ecag uneno X oTPHUATENLHO, T. €,

X = ~04,8,8,84...8,... ,
T0 MOJATAIOT
X, = —04s0,8,84...8, H X, =x, - 107",

2. BBogaTr npaduro cpasherHus ABYX AeHCTBRTENLHEIX YHCEN,
Ilo onpegeNcHMID MHMCJO X MeHbIle WHCJA& }f, €CAHM XoTA OHI OpH OA-
HOM 7 BHINOJHEHO HEPABEHCTRO X, < Y., PAe X, ¥ Y, — ACCATHYHKE
NpHOAAReEEA ¢ TOYHOCTEW) X0 107* mo HeJOCTATRY MJA YHCeN X U Y.
(Mu BOCIOTB3OBANMCE TEM, ITO IPABHNO CPDABHEHHS KOHEYHRIX /ECHA-
THEUHHX Apobeit yXe NEBecTHO.)

3. Onpegengwr apugmemiveckue deiicmeus Hag AelCTBATENE-
HREIMA YHUCAAME ([IDH 9TOM TAKXXe OOALIVIOTCS TEM, UTO 9TH AclcTEHA
¥iKe ONPeAeNeHH AJA KOHEeYHHIX JecATHUYHEIX xpodeil).

Cymmoit gByx neficTBHTEARHNX uHCeX x H Yy (obfozmauaeTcs
X + J) BASHIBAKCYT TAKOe AeHCTBUTENAbLHOS WHCAO 2, 410 mpmr awboM n
BLIOJIHEHL! HEPABEHCTBA X, + Y, & X +y < X, + Y.
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B xyprax MaTeMATHUeCKOTO SHANARA AOKASLIBAETCH, YTO TAKO
9YHCNO CYIECTBYeT M ONPENONSeTcA oAHWHCTROHHMM o5pasoM.

AUHANOrHYAO npouseedenlteM ABYX HEOTPMUATENBHEIX THCER X
H y HaZHBAOT Taroe uucao z (08osHARAETCA XY), WTO NPH AKGOM B
BHIOJHeRH HEPAESHCTEA

X, S xy < X,y

Tagoe 4YHCIO CYMISCTBYET M ompefiensercds OKHOsHauHo. s
AefiCTBATENRHNX YHCEJA PASHBEIX 3HAKOB, BOCHOJAB3OBABIIACEH TeM, 4UTO
TpOH3BEACHME HeOTPHNATENHMX umcen |x| m |y| yxe onmpegenmemo,
nonaralor xy =- |x||yl; B ocrammmx cayuaax xy=|x||y|. (Kan
00HYHEO, MOLVIIEM KAXKAOIO H3 THCej

ao’alaz.-o ano w H —ao,alag... an- (2]

HAIKIBAIOT YHCAO @4,0,dg..c¥p0er o)

BriuuTanue ompefenserca kax peiicreme, ofpaTaoe cAOMReHHIO!
paanocmesr) X -y 4YWMCeA X H y HA3KBaeTCA TAKOe 4YMCAO 2, ITC
¥ +2=2x, a fexeHue — KaK pNelicTBHe, OOpPATHOE YMHOMEHMIO! ¥ECH-
HbtM X! j HASHIBAaeTCA TAKROS UHCAO 2, UTO Y2 = X.

4, Tlora3mBazoT, YTO HEPABCHCTBA H apHPMeTHIECKHEe OIepa-
HMH, ONpefc/icHAbIe YRAZAHARIM B II. 3 ofpasoM, cOXPAHAIOT OCHOBHLIE
CBONCTBA, MPHCYIIHE HM B MHOMNOCTBS PAIHOHANBHEIX YUHCeI.

Bonpocbl ¥ 3agaun Ha noBTOpeHne

1. 1) Y7o raxoe nOpmpameHHe APTYMeHTR H HIpupamenRde GyHEK-
oun?

2) B uem cocroaT reoMeTpHuecKmii cMEIcA npEpamennit Ax u Af?
OTHOIIeHHA E?

3) Bmpasure ‘;—‘; qepes x, u Ax:

a) f(x)=x*-x; 6) fx)=x%+2;
B) f(x)=8x-1; r) f(x)=§.

2. 1) ChpopmynmpyiiTe onpegeneHne npouasognol GyAKOIAE B TOYKe.
2) Ilonrsyack onpefeneHdeM, HAKRANTES NPoHIBOARYI GyHEIEH f

B TOYKE x‘,:
a) f(X)=22+1, x4~ ~2; 6) f(x)=2, x,=3;
B) f(x)=2x-1, xy=-4; r) f{x)=x% x5=2.

3. 1) ChopmyanpyiiTe npapAia BREIMHCACHHS IPOM3BOIHHX. YeMy
paABHA NpoHspogHaa dyuxnuu [ (x) = x* (n — mexoe quCHO)?
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2) Nubdepennnpyeman dynruusn f zagama rpadukon (pac. 117).
TleerpoiiTe xacarensvare K rpabary [ B yRASAHAEIX TOUKAX H Haii-
AuTe nprONnKeHHNe 3HAYCHNA NPONIBOAHONH B TOYKaX &, b, ¢, d.
3) Ilpoauddepernnpylite QyHKIMIO:

a) f{x) = (x + 2) sin x; 6) Jf(,u:)._{?.,;z )5

— —_ g .
B) f(x)=23 < +cos 3x; r f(x)= “_3
1) Kaxyo GyaKnMIO HSHEANT HeNpPepPHBHOHR Ha OpoMexyTKe?
2) Haltaure npoMemyTHN HeNPePHBHOCTH (PHYHKIHH:
23 _2x?

a) f(x)-"'4:';2_v 6) f(x)=1-21g x;
x—-4
B) f(x)-xz——g_-w, 1) flx)=x%- 8x2+7.
38) PemuTre HEPABRHCTRO METONOM HHTEDRAJIOR;
a) x:}r_4+;-1>1 6) xt-15x% - 16 < 0;
x2-3xr-4
B) -—?»_4—-40; Nx-1)Ex-2){(x+4) 2 0.

1) Kaxyo mpamylo HASHBAKT RacateabHol ® rpadury OyHK-
nau f B TouKe (X f(X())?

2) B ueM COCTOMT reoMeTpHMuecknit cMEicA Npom3zBogHOl?

8) HannmnaTe ypaBHeHHe xacaTensHol ¥ rpadmky GyHEOmER f
B Touke (x,; f (xy)):

a) f (x) = cos x, xo=%"; 6)f(:c)=-1-1:, x, = 2.
B) f(x)=sinx, xy =13 r) f(x)=x?, :ro:—%.

1) Sanumure o6myio GopMyay ANa TPHOAHIKEHHOrO BRMHCICKRS
3HaueHEd QyHKOUH, AuddepeHnNpYeMol B TOUKe X,
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10.

2) Bunnmatre $OPMyNL Ang MPEROAH/KEHHOrO BEMMHCICHAA 3HA-
qemnl pyarmuUN:
a) f(x)=x% 6) f (x) =cos x;

B) f(x)=Vx; r} f(x)=-
3) Buamcaure mpAOAMKeNHEIE 3HAYCHUA:

1
a) ——; 6) sin 59°
) 1,0011¢ )

B) /9,009; r) 0,9995

1) B ®"eM COCTOAT MeXaHWYECKH{i CMBICI TPOR3BORHOK?

2) Temo pemerca mo Opamoit coraacHo 3aromy x (#). SanmmnTe
(GOPMYRH ANA HAXOMACHAS CKOPOCTH H YCKOPeHUS TENA B MOMEHT
BpeMeHH I,

3) HalpaTe CKOPOCTh M YCKOPeHHe TOUKH B MOMEHT f,, eciaM:

a) x(#)=t3-212+5, t,=4; 6) x(¢)=3 cos 2¢, t.,-=%;

B) x{f) =5t -3, 1,=2; rx(t)=22+t-4, i,=4.

1) Bapummure popmyny Jlarpamsma.

2) CpopmynupyiiTe DpHIHAK BO3pACTAHMA (OPH3AAK YSEIBAHHA)
dynknan.

3) Hccnenyiite Ha BospacTaEme B y0uBamme dyEROIRIC:

a) y=x2‘:_9; 6) y = 3x — sin 3x;
B) y = xt - 4dx; r)y=:c2+l§.

1) Kakyo TOYKY HASHBAWT KpHTHUYeckoll Toukoli dymrmun?

2) CéhopmyaupyfiTe DPU3HEAK MAKCHMYMa (MHEAMYMa) QVEKINH.
3) Hcecneaylite Ha MAKRCAMYM M MEHEMYM GYHEIIHIO!

a) y=§—x*; 6) ¥ = 2 sin x + cos 2x;

B) y =% - 3x; y=x—-tgx

1) OmmmATe cxeMy HCCIeACBAHMA (HYHKITHH,
2) Hecnepylite ¢ DoMOIBI0O DPOMBBOARON GYHKIHIO:
2 ¥

a) f(x)--4—+—§~-x3' 6) f(x)-— _|_x.

B) f(x) = x® — 8x% — Ox;

3) HecnenyliTe mo cxeme $yEEnaw f m nmocrpolite ee rpadmx:
8) f(x)=x1-2 6) (x)=x*(x - 2)%

B) f(x)=2x+8x-1; ) f{x)=%+x8~3x+1.
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11. 1) ChopmyampyiiTe npaBuio HAXOMACHMA HanGonpumiere nm HaH-
MCHBIISTO SHaueHnli GyHKUHN HA OTpedKe.
2) Hadiaure nmaufonsiice B HaMMeHbIHNee 3HAYCHMA PYHKIIUH HA
ZAHHOM OTpPesKe:
a) f(x)=0,82%-42% [-1;2  6) 7 (x)=x - sin 2x, {o; %]'

3} f(x)=38x? - 24%, [-1; 4); r) f(x) = x% (6 - x), [-1; 6).

3) a) PasmocTh AByX umcea papHAa 8. KaroBn aommuEH OHTH 91U
qnaena, Iroful nponspescHie kyba nepsoro guchaa Ha BTopoe SLLIO
EANMEHBLITAM?

6) Jaa CcTOSHKE MAIMHMH BLIAENHIN OAOIMARAKY OPAMOYTOJABHOH
$OpME, OPHMHXAIOMYIO oaHoit cTopoHON K cTeBe smanns. Ilxo-
maaky ofHecaHm ¢ TpexX CTOpoH Meraanmueckolf cerxolt amuBoit
200 M, ¥ NIOMIAAL ¢¢ DM STOM OKA3ANACE Haubonnmed. KaxoBm

PAZMEpE! NIOMATKRT



IlepBooOpa3snag M HHTErpaia
R L

§ 7.

IlepBooGpaznan

26. Onpegenetme nepeoobpasHoOn

BenoMHEAM npaMep B MexaHuKE. Ecan B HaYaapHENN MO-

MeHT BpeMeny ¢ = 0 ckopocTh Teda pasEa 0, 7. e. v (0)=0, To mpr
cBoBoAHOM TMAJEHMA TeNo K MOMEHTY BpeMeHM { mpolifer nyTh
2
s(8) = ‘.;_. 1)
Paopmyna (1) Smna mafizena I'aamaeeM sKCNePAMERTANBHO,
AadgdepeEnupoBaEAeM HAXOAHM CKODOCTDL!

&) =v(t)=gt (2)
Bropoe ambdepeRnnpopanae RACT YCKOPEHHE:
v{)=a(t)=g, (3)

- 7. €, YCKODEHEe IOCTOAHHO,

Boxee THNEYHO A1A MEXAHNEH HHOE MOJNOMCHAES: HIBECTHO YCKO-
pelHe TOUKH a () (B HamleM caydae OHO NOCTOARHO), Tpebyerca HafiTH
SAKOH HIMeHEHHE CKODOCTH U (), ¢ Tak:xe Hal¥TH KoopamHATY & (i),
Nanme caroBaMa, 10 sagagrod npoussogrolt v’ (&), pasHo# a (i), HARO
vafiTu v (t), a 3aTeM no npoR3BOAHON &' (), paBnoi v (t), maltta & (£).

JIna pemeHds TAKHX 3a0a9 CAYEHT ONCDAIAA UHMEZPUPOCAHUR,
ofiparnaa onepanun anddepeEnaposanna. C Hell MM DOSHAKOMMMCH
B 31Ol riIaBe.

OnpeneneHue. Oyaenns F gasssaerca nepeoot-
pasxoll gaa dbysxnum § HA 3ATAHHOM NPOMEEYTHE,
¢CIN AR BCeX X H3 3TOro NMPOMeXYTKA

F'(x) = f (%).

2
. IIpuMep 1. Dynrnua F(x)=%- ecT: nepeoofpasHas ans

dyuxnan f (x) = x? Ha HBATepBaNe (—c0; cO), TAK KaK

F‘(x)=( ] =%(x3)'=$-3x2=x2=f(x)

28
3

A8 Beex x € (—oo; oo).
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JIerko 3aMeTHTbH, 4TO L:Q+7 HMEeT TY e CAMYIH NPOHGBOR-

HY® X% # DOBTOMY TaKKe ABudercE meproobpasHol maa x® ma R.
HcHo, UTO BMECTO HMCNA T MOMHO NOCTABMTH N0UYI0 HOCTOAHHYIO.
TaruM 06pasOM, MH BHAEM, YTO BANAYA HAXOMKIACHESN NepBoobpasHON
HMeeT GeCKOHEYHO MHOIO pelleHni, B cremyioleM NyHEKTe BM YBHLHA-
Te, KAK HAWTH Bce STH pPeIOeHNA.

NMMpumep 2. Mna oyarnun f (x) = L,_ Ha uHTepBade (0; co)
y X
nepecobpassocit aenserca dvarmas F(x) = 2&, TAK Kak
F' x =2J;'=2...1__=_.1..= X
(%) =(2Vx) P P~ f(x)
AN BCeX ¥ U3 3TOTD METEPBANA., TAK e Kak H B opuMmepe 1, dyarnua
F(x)=2Yx + C npr awbok mocrosmsois C ecTs nepsoobpasEas Ana

dyaxromun f (x) = Jl: HA TOM e uHTepBane (0; oo).
X

IIpamep 3. Pyaxors F(x)=% HE SABAAETCS HepBoOOpasHoi
1
x2
eree F'(x)} = f (x) me Bunmontero B Toure (. OmHAKO B HAXNAOM H3
npoMeRyTKOB (~oo0; 0) m ((; co) dymxuna F asaserca umepsoobpas-
Bolt pna f.

ong dyaxnur f (x) = ——— Ha DpOMEmyTKe {—co; co), TAK KAK paBeH-

YnpaxueHus
326.— Noraxwure, uro Gynrnma F ecrs meproofipasgas Ana QPyHk-
OHA [ BA YKA3AHHOM IPOMEMKYTKe:
a) F(x)= x5 f(x)=0xt, x € (—o0; 00);
6) F(x)=x3, f(x)=-8x"* x € (0; c0);

E:

B) F(x)=%x". f(x) =128, x e (—o0; oO);
1) F(x)=—§x*, f(x) =27, x e (0; ).

327.-8 fApngerca am bymxoua F neppoolpasmof ana dyuknen [
HE VRKASAHHOM HPOMERYTKE:

a) F(x)=3 -s8in x, f(x) = co8 x, x € (~o0; co);
6) F(x)=5 - x4, f(x)=-4x3, x ¢ (—oc0; o)

B) F(x)=cosx-4, f(x)=-8inx, x € (—00; c0);
r) F(¥)=x2+2, f(x]=5};§, x € (0; co)?
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Haiigure opuy nepBoobpasHMx ana dyurnmy f Ba R

. (328—329).
a} f(z) = 3,5; 6) 1 (x) =cos x;
B) f (x) = 2x; r) f(x)=sinx.
a) f(x) = -sin x; 6) f(x)=-x;
B) f(x)=~4; r) f(x)=—cos x.

331.—

6) F(x)=v4-x*, f(x)=-

Horasmure, uto dyuxuua F ecTk neppoobpazEas Axg PyHK-
onH { Ha YKaSaHHOM HOPOMEXYTKE:

a) F(x)=s8in? x, f (x) =sin 2%, x € R;
6) F(x}=%cos2x, f(x) = -sin 2x, z € R;

B) F(x)=sin 8x, f{x)=3 cos 3x, x ¢ R;
NF@=3+tg3 f(x)=

iz xe(-mn).

2
HAsanerca au dyrknms F neproobpasuoii ana dyuxnun f ma
YEA3AHHOM OPOMeKYTHE:

a) F(x)=2x+cos%, f(x)=2--;-sin‘-;~, xe R;

X
1!4-:1:3

,xE(O =);

y x € (-2; 2);

B) F(x)—-—, f(x) =14~ pry

: r)F(x)_4xJ_,f(x)-sJ_,xe(o;oo)?

382.~

HaiiguTe ogny u3 neppoobSpasusix Ana ysxkuum f aa R:

% 2
s a) fx)=x+2 6) f(x)= (sm_-mx);

334.

2 2
B) f (x) = sin® x + cos? x; r) f(x)=38x2+1.
Haiiaure ppe neproolpasuiie zas dyuxumum f:
a) f(x) =2x; 6) f(x)=1-8in x;
B) [ (x)=x% r) f(x)=cos x+2.

Cpenm Tpex ZaRAHX GYHKROME YKAXHTE TAKYIO, 9TO ABE XpY-
THe¢ SRIAIOTCA COOTBETCTBOHHO OpPOH3BROTEOH B meproofpasmoli

ANA Hee:

a) f (%)= —, g(x)-- - h(x)——;sr

8) f{x)=£:-—coax, g(x)=1+cosx, A(x)=x+sinx;

B) flx}=1, g () =x+2, h(0)=% +2x

r) f(x})=8-2sinx, g(x)=8x+2co8x, A (x)=—-2cos x.

176 1llepeoopaszess n nuverpan



27. OcHOBHOE CBOWCTBO NEPBOOOGPA3HOM

1. O6muit 3ux nepsoobpasamx. 3aaa94 HETErPAPOBAEAA
COCTOHT B TOM, YTo0M Ana sananmolt pynrnun maiithn pce ee neppool-

pazunre. [Ipy pemeruy 9T0fi 38589 BAXKHYIO DOAD AIPAET CACAYIOLIEe
VTEEpXKACHMe:

HpHSHﬁR nNocroagcresg GVHKILUN. Ecnu

F'(x)=0 Ea HexoTOpoM DpoMexyTEe I, To ¢GVAK-
mug F — nocToARHAR HA STON HDOMEMRYTHKE,

HAokasarexscTro. SapuKcApyeM HexoTODOe X, M3 IPOMe-
myrxa I. Toraa ana moboro uHCIA X M3 TAKOIO MPOMEKYTEA B CHIY
dopuyan JlarpaHmsa MONKHO YKasaTb TAKOe WHCAO ¢, SAKIIOYEHHOR
MeEAY X B X, 9T0

F(x)— F(x)) =F'(c) (x — xy).
Ilo yenopuio F'(c) =0, tar xax ¢ € I, caegopaTeanHo,
F(x)-F(xy)=0.
Hrar, Ana pcex x M3 MpoMeRyTrra [
F(x)=F(xy),

T. 6. OyurnEs F coXpaHaeT NOCTORHHOE 3HAYEHHE,

. Bce nepacofpasunie GyExImy f MOKHO 3aIHCATE ¢ HOMOIIBIO OX-
Hoft HOPMYAR, KOTOPYIO HASHEBAIT 00iyUM SUDOM nepeoolpasnux 0an
dynrxyuu . Cnpasepausa caeayOIIad TeopeMa {(0CHoaHOe caoiicmeo
nepeocolpasnuix):

Teopema. Jwbaz mepnoobpasxas fas dymwumu f
us mpoMeacyyse I momer ST sanmcaus B BuAe

F()+C, 1)

rae F (x) — onma 1nepnoobpasHuIx ANR $yMr-
uam f(x) na opomemymrke I, a C — mpomaBoapHAs
NOCTONNEAN.

IloacEuM 2T0 YyTBepXEACHHE, B KOTOPOM KpPaTKO chopMyanRpoBa-
EH JBa choficTRA neproobpasHol:

1) raroce 61 YHUCNIO HE DOACTABHTEH B BHpakeHue (1) Bmecto C,
HNOXYYHM nepaoobpasHyie aas [ Ha npoMemyrre I3

2) kaxyro 6m neppoobpaspyrw € aaxa f ma mpomemxyTre I HE
B3ATh, MOMHO DOoxobpaTs Takoe wmcAo C, 410 ANd BCEX X M3 HpoMe-
xyrka I 6yaeT sunoiBeno papeHCTBO

G{x)=F(x)+C.
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a) 6)
Puc, 118

JorasateasceTno, 1) Ilo yenosuw dbysruna F — nepeool-
pasmaan mag f ma mpomexyrke I, Caexomaremsno, F'(x)=f(x) gna
agwboro x € I, moaTomy

Fx)+CY =F(x})+C'=f(x)+0={ (),

T, . F(x)+ C — neppoobpasuaa xna ¢yHrmEH f.
2) Itycre O (x) — ogEa M3 mepBooOpasHEIX Aaa dyEknER [ Ha
TOM e mpomexyTire I, 7. e. @' (x) = f (x) ana Beex x € I. Toras

@) -Fx))=0'(x)~F (x)=f(x)-[(x)=0.

OTclofia caeAyeT B CHJAY NDPHSHAKA NOCTOAHBCTBA (YHKIHM, 4TO paa-
H0CTE P (x) - F (x) ecTs DYyRRKOUA, DPHHAMAIINAR HeKOTOpPO® HOCTO-
AgHOe 3HauewHe C Ha NpoMeKyTRe [.

Takam oOpazoM, NaA Bcex X Ha NpoMexyTxa I cpaBefsiMBo pa-
percTBO P (x) — F (1) = C, uTO B TpeSOBANOCE AOKA3ATH.

OcroBEOMY cBOlfcTRY MepBRooGpAZHON MOMKHO NPHAATE T'eOMETPH-
YeCKHHA CMBICT:

TI'padurn mobux AByx HepBoclpasHHX AAA GYHRLHH
OOAYYAKTCH APYI N2 ADYra Napatie/bHMM IePEeHOCOM
eroas ocu Oy (puc. 118, a).

2. IpmMepwr HaxoAxReERS NeproGlpa3HLIK.

u MIpumep 1. Haligem ofmuft A nepBoobpasHuIX AAA (PYHK-
non f(x} = —-x° ma R.
Bamernm, uTo ogHON M3 neppooOpasHEIX GYHKOAH [ ABAASTCH
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oSt s DeproolpasHLIX AA8 GyuxuuE [ TAKOB:

F(x)=—i:i+c.

SyErOAA -—i, TAK KAK {-%);—x’. B curny aoxasasmodl TeOpeMEl

Npunep 2. Hafinem mnepsoolpasHyio F,(x) ana GyBEKkumE
f(x)=-—x1?nanpomxyme(ﬁ;oo),npnnnuammymnpnx=lmmel.

Jlerko nposepuTs, UTO A0HaA nepeoobpasHas GyAROEA [ HMeeT
mmz F(x)= --:; +C. Tak Bax mo yeaosuto F (1) = 1, npuxognM K ypas-

veano (otHOocHTenbHO C) Baga —1 + C = 1, orkyaa C = 2, u, cileaopa-
Tensno, Fy{x) = —i +2.

NpuMep 3. Touna ABMIKETCH No DPAMONK ¢ TOCTOABHHM YCKO-
peHMeM ¢. B BEauansBEu MOMeHT I, = () TOUKA HMeeT HAMANBHYIO KOOD-
AMHATY X, 0 HATANBHYIO CKOPOCTH U,. Halixem roopameaTty x (1) Touxkm
KARX (QYHRIHIO OT BpPEMeEHH.

Tax xag x' (i) =v () v v'(£) = a(i), n3 ycaopna a(f) = a mony-
yaem v (I} = a. Orcloga cixegyer, 4TO

v(t)=at+C. (2)
Hogcranaaa ty =0 B Gopuyay (2), naxonam C, = vy
. x'@)=v{t)=at + v,
CnenoBaTeNsHO,
x(t)=9;—2+uot+(}2. 3)

Yrobu: naittu C,, nmoxacranum B (3) smauenme #, = 0, orxyza C; = x,.
Hrax,

2
x(t) =3%-+vut+xo.

BamMeganne, JIna KpATKOCTR IpPH HaAXOXAeHHH mepBoobpas-
Holt pyurnnan f OpOMeyTOK, HA KOTOpDOM safgana f, OOKTHO He yXKa-
supanT. HMeoTca B BAAY IPOMEXYTHKHA BO3MOMHO Soxsmedt anuHel.
Tax, B cAeayOHIeM IIPAMEpPe eCTECTBEHHO CYHATATH, YTO (YRKOUA

T(x)= L sapxaEA Ha mATepBade (0; oo),

Jx
. NDpumvep 4. Hafinem zna dyaxnem f(x)=71_; neproolpas-

HY10, IDadUR KOTODOH MpOXOZRT uepes Touxy M (9; —2).

JIiotaa neperoobpazHaa Gyrxoum [ (x) = % SAIMCHIBACTCH B

sEge 2vx +C. I'padpmExr sTHX DepBooOpasHBIX EE00pAIKEHH HA DPH-
cyuke 118, 6. Koopaunaret rouru M (9; —2) rpadmra mcromoilt mepso-
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ofpasHoll JOMMHE YAOBAETBODPATE VDABHEHHIO 2J§ +C =-2, Orcoga
Haxonmm, w0 C = -8, CregoBarensso, F (x)=2Jx -8.
Hmxe npumoguTes rabiHnma neppooGpasHBIX AN HEKOTOPLIX

dyaroumii:
k 4
$ynx 1 1 1
fm {niocro- | (neZ, 'ﬁ-’ gin x CO8 X el x an e
aEnEaf) | px-1)
OSmuit
BHA A+l
mepsood- | kx+C [Z—+C[2Jx+C|coax+C|ainx+C g2+ C|ctgx+C
PASHBIX
ana f

IIpoBephTe OPABMILEOCTh JAIONHEeHHA Tolt TAaGAMNK caMocTOA-

TeJBHO.

YnpaxHeHua

Hai{mure obmnii pug neppoobpaszusx 1iua dyarmum f (335—336).

335.~— a) f(x)=2-x%4 6) f{x)=x+cos x;

3386,

337.

B) f(x)=4x; r) f(x)=-3.
a) f(x) =% 6) f(x) =x,%—2;

B) f(x)=1—x%; r f(x)=x"

Oaa ¢yrxnun [ maiianre neppoolpasryo F, mpuHUNAKIIYO
3aJAHHOEe SHAYEGHHME B YKazamHOH TouKe:

o 1@=L, F(H-a1zs 0 r@-_L.F(2)-0

B} f(x)=2% F(-1)=2;

r) f(x)=sin x, F(-x)=-1.

338.— Ilporeprre, uTO QyEROEA F gpiasercs neperoobpasHOl ansa

dyexoun f. Halianre o6muit sax meproobpasuux ana f, ecan:
a) F(x)=8inx- xcos x, f(x)=xsin x;

6) F(x)=r+1, f(£)=Jﬁ;

¥ B) F(x)=cos x+ xsin x, f(x)=xcos x;

1+ 2%
%2

D F(x)=2-1, f(2)=
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889.— JIna ¢ynxnnm f mafigure mepeooSpasmyw, rpadmi Koropoit
RPOXOAUT Hepes JAHHYI0 TOUKY M:

a) f{x)=2cos x, M(__g.; 1);

6) fx)=1-2% M (-3; 9);

3) f(x)=sin(x+§), M("; —1]
) f(x)=x4l, M(%; 3).

340.— Nlna ¢yrxknuu f Halizmre Ase nepsoolpasHmle, paccTOARRAS
< MEMEAY COOTBOTCTRVIOIIHME TOMKAME rpadRKOB KOoTOpHX (T. €.

TOUKAMY ¢ PABERIME alCHECCAME) DAaBHO &

a) f(x)=2-sinx, a =4; 6) f(x)=1+tg?x, a=1;

B} f (x) = sin? 5 - coa? %, a = 0,5;

r) f(x)- = es 2.

HATD LI

841.-8 Touxa ABMMETCA DO OpAMON ¢ ycHopeHNeM 4 (). B nauanpumiit
MOMEHT !, ee KOODAHHATA PABHA X, & CKOPOCTb v,. Haliznre
KoopzmBEATY X (1) TOURKR Kak QYHEOHX OT BpeMEHH:

6) a(t)=sint, to=3, ¥=2, v5=1;

B) a(¥)=6t, £,=0, x,=38, ;=13
rya(t)=cost, ty=mx, xo=1, v,=0.

28. Tpv npaBuna HaxoXAeHUA NepPBOOGPA3HbIX

DTH ODpaBRJIA IIOXCIKH HA COOTBETCTEYIOIMME OpABEJA AAd-
depeHIApOBAHEA,
Ilpasmao 1. Ecau F ecrs mepsoobpasmas giax f,
a G — nepsoofipasaaa anqa g, o F + G ects nepsoobpas-
Hag gan f+ 4.

HNe#icTETrensHo, TAK KAK F' = f 1 (' = g, 00 HNpABHIY BRYACHE-
HAH OPOMBGROAHON cyMMBI HMeeM:
F+GfV=F+F=f+g.

HNpaeeao 2. Ecam F ecrs mepsoobpasuas paa [,

a R — nocromaEBan, 10 ¢yurnma kF — nepsobpasHan
ana kf.

NeficTenreibHO, MOCTORHEHNE MHOMKHTENs MOMKHO BLIHOCHTEL 38
SHaK OpoMasoaEOl, 1MOSTOMY

(RFY = hF" = &f.
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Npasrno 3. BEexm F (x) ecrs mepmoobpazEas pasa
f(x), a R 1 b — nocroaunnte, npmae k=0, TO
%F (kx + b) ecrp nepeoofpassan uns f (kx + b).

JHetficTBHATeNLHO, B0 NPABHAY BHUHCIGHERA OPOM3BOAHOH CioXM-
HOft PYHROHNE HMeeM:

[%F(kx+b))'=%r(kx+b)-h =f (kx +b).

HpueesteM npuMepH NPENeHEHHA ITHX IPABHI.

. IIpumep 1. Halizem obmuii Bug neppoofpasHnix Ana dyEKIME
f(x)=x*+ iz
®
1
<2
oaHoifi w3 neppoofpasHLIx ABIAeTCA - 1, no opaemay 1 Haxoamm:

1 ¥ _1
x—zﬁyne'r Rt

Tax xak Ana x° ogua M3 neppoolpaAsHEBIX €cThL 'f: , 8 HAf

ogHON H3 TepBoo6pasHHX AN dyHKuHE f (x) = x* -

-2 _1
Oreer. F(x)= 1 x+C.

IIpumep 2. Haiizem oxay B3 nepsoolpasanx nian dysxonn
f{x)y=5cos x.

Tax KaK AAA coS X OfHA U3 meproOODAZHEIX ecTh sin x, mpuMme-
"HAA npaBujo 2, moaydaeM oTEeT: F(x) = b sin x.

Hprmep 3. Halinem oany m3s nepboofpassmx zra GyEKImME
y =gin (3x - 2).

Jna gin x ognoli n3 mepeoobpazHLIX ABIAASTCH —CO5 X, IIO3TOMY
IO OpsBRIy 3 MCKOMAd nepBoobpasHas PABHA

F(x)=—%oos(3x—2).

Ilpnmep 4. Halinem ogry uz mepeoobpasHLIxX Axa GyHROIER

f(x)= m
Tax xKax ans x‘% nepBoofpasHON ABAAGTCH —4;4 , HO OpasEay 3
MCKOMAA NepBoofpDAIHAR DABHA
F(x)=1 1. 1

-3 4(71-8x)¢ 12(7-8x)

IIpumep 5. MarepmaasHas TOUKA Maccoll 2 Kr ABMIKeTCA HO
ocE Ox mopx aelicTEMeM CHIB, BANDABIeHHON BAZOXE BTolf ocm. B Mo-
MEHT BpeMeBH t 5Ta cuns paEna F(t) = 3f — 2. Haiianre saron x (1)
ABMYKEHHEA TOUKM, €C/AH KIBACTHO, UTO OpH { = 2¢ CKOPOCTS TOUKH PAB-
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HA 3 N/¢, a xoopauHaTa pasHa 1 (F — CHNA B HROTOHAX, { — BpeMs
B CEKYHAAX, X — NVTH B MeTpaX).

Corznacuo Bropomy 2axony Hrworoma F = ma, rae ¢ — ycxope-
ane. Hueem

a(t)= F_ 3 841
CropocTh v (#) TOUKHM eCTh nepnooﬁpaaaax AIA ek yecKopernd a (), no-
STOMY
v(t)=31-t+0,.
HocToaunyw C, HaxoguM us yenopra v (2) = 8:
2:4-24¢,=8 me C =2 mv()=2e2-t+2
Koopannara x (f) ects nepsoobpasman min cxopocrs v (2), moeTomMy
() =%t3—%tz +2¢t +C,.
ITocroarnyw C, BEaxogmM H3 ycaoBmda x (2) = 1:
1g_1, = =-
1 8 9 4+4+C;=1, C, 3.
Hrak, 3aKOH SBHIEEHAA TOUKH:

=1,8_1, -
x(t)—4t 2t +2t - 8.

YnpaxHeHua
Haitzzrre ofoquit sua meprpoolpasarx ana pyaxomm f(342—344).
842~ a) f(x)=2-2"+ - 6 1 () =x-Z +ooax;
: B} f(x}= ---sinx* r) f(x)=bx?-
343. 8 a) f(x)= (2x- 8)5% 6) f(x) =3 sin 2x;
— {4 - . =-1 x_z
B) £(x)= (4 - 52); ) 1 (x)=-}oon( £-2),
-2
344.8 a) f(x)= E'i""ia )4 6) f(x)= 2 (l—x]'
3
- =-2 i
B) f(x)= 3% _1)2 r) f(x)=-% woe? (321

npoxoanaT Yepes Touxky M:
8) f()=4dx+—, ME1; 4y

6) f(x)=x"+2, M(2; 15);
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347t_

3490"‘"

350.—

B) f(x)=1-2x, M (3; 2);
r) f(x):%—mxus, M (1; 5).

Haiigute ofmui BEA mepBooGpasHMX InA QyERDAA:
8) 7(x)=1-cos3x +2 sin[%-x);

6) f(x)= —L1— a1 _3s%;

ain? dx .,]2—.1:

B) f(x) =—#—351n(4—::)+2x;

) F(x) —m f—-__ -2005(:—::)

Bagaltite nepeoolpasnyio F ans oyeruun [ opmynoit, ecan
H3RECTHE KOODEMHATH TOukM M rpajuxa F:

a) f(x)=2x+1, M(0;0); 6 F(x)=23x%-2x, M(1; 4);

B) f(x)=x+2, M(1; 8); r) fix)=-x%+3x, M(2; -1).
CropocTs npamMonnBRefine asumymedica roukn sagana dopmy-
no#t v (f) =12+ 2t — 1. Sanumure GOopMyTy 3ABECHMOCTH €e
KOODAMHATH X OT BPEMEHH {, 6CAH A3BECTHO, MTO B HAYAABMBIN

MOMEET BpeMeHH (f = 0) TouKa HaXoAMAACk B HAYANE KOOPAH-
HAT.

Cropoctsh npaMonure#ino asuwxymeiica rouxn sagana Gopmy-
aod v (t)= 2 cos % HaliauTe GopMysy, BHPAKAIOIIYIO 3ABACH-
MOCTh KOOPAHHATH TOYKH OT BpDEeMeHH, ©CNH HM3BECTHO, 9TO
B MOMEHT ¢ = % ¢ TOYKA HAROAUIACH HA PACCTOAHUHE 4 M OT Ha-

YaNa KOOPAHEAT,
Toura ABMKETCHA NpAMOIHHeliEO ¢ VCeKopeRmeM a(f) =

- =12¢2 + 4, HalfigaTe 5aKOH ABH)KEHHA TOYKH, CCIH B MOMEHT

351.

b L

t=1¢ ee cxopocTs paBHa 10 M/¢, a KoopAMHaTA paBHa 12
i (epuHMUA u3MepeEua @ pasHa 1 m/c?).

Marepmbm TOUKA Macco#t m ApmxxeTca oo ocu Ox mox nek-
CTEMEM CHAH, HANpaBRAeHHof BRONL 3To# ocH. B MOMeHT Bpe-
MeHn ¢ cuaa pasua F (t). Halfigure dopuyay saprcumocra x (£)
OT BpeMeHHM ¢, eCJIH MIBECTHO, ITO HPH { = !, CKOPOCTh TOUKH
paBsHa v, & KOODAHHATA paBHA X, (F (}) H3MepAeTCA B HEIOTO-
HAaX, { — B ¢CEKYHAAX, U — B MeTpaX B CeKYHAY, I — B KHNO-
rpaMmMax):

6) F(t)=1438ini, =7, v,=2, x,=8, m=7T;

B) F(#)=256cos 2, to——, Vg=2, Xg=4, m=05;

r) F()=8t+8, £,=2, v,=9, x,=7, m=4.
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352.— I'pagur nepnoobpaspo#t F, ana yuxnum f mpoxoaur depes
Touxy M, a nepsooGpasnoit F, — uepes rouxy N. Karxosa pas-

HOCTL aTHX meppoobpasuuix? Kaxoit us rpadpuxon F| u F, pac-
NOJIOXKER BHNIOEe, €CAH:

a) f(x) =822 -2z +4, M (-1; 1), N (0; 3);
6) f(x)=4x - 6x+ 1, M (0; 2), N (1; 3);
B) f(x)=4x - x% M (2; 1), N (-2; 3);

r) f(x)=(2x+ 1), M (-3;-1), N (1; s%)?

s

§ 8.
Huterpan

29. MNMnowafb KPUBOAUHERHOW Tpaneuun

Iycrn ma orpeske [a; b] ocm (Ox 3amaHAa HENpepHIBHAS
dyarnmEa f, He MEHSIOMAS HA HeM 3HAKA. (DHTYDY, OrpARAYCHHAYIO
rpadurxom 510l GYHKIHH, OorpeskoM [¢; b] u npaAMENE X =g H X =)
(puc. 119), BasnBAIOT Kpusoaunelinoit mpaneyueii. Pasnuyuare opn-
MePH KpEBOANHeNBHX Tpamenuii NpEBefeHn HA pECYHEESX 119, ¢—2.

Vi 'y ¥
y=1() y=1@®

"/ y=1{x) / /f\

o] o > *x Jafo o " an K]
a) 6) E)
ri vh
y=t® T s o o/
x
p=fix)
s 0 b x
T} )
Puc. 119
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Jdaa srmucaeHss Uaciiafeft KPHUBONHMHEAHEIX Tpanenu#l IpumMe-
HSETCA CIeAYIOINAR Teopema:

Teopema. Eeau f— BenpepusHas X HeOTPHIA-
reaeEax Ea orpeaxe {a; b] dysxoma, a F — ee mep-
noolpasHas Ha 9TOM OTpesme, TO maomams S coor-
sercrayonieli xpmeoaumsekuok Tpsmemmm (pmc. 120)
papEa NpEpaAmEENI0 nepuoolpasnack ma orpesxe [a; &),

T. e
§=F@®)-F(a) Y

JAoxazareascTso. PacemorpuMm pyaxmmwe S (x), onpegesen-
Hy10 Ha oTpeske [a; b) Ecam a < x < b, 1o S (x) — nromans roff ua-
CTH KpuBonuHelinolf Tpanmemmm, KOTOpAS DACHOJIONKEHA JieBee BepPTH-
Kaxsao# mpamoil, npoxogamelt wepea Touxy M (x; 0) (pme. 120, a).
Ecna x = a, 10 8 (a) = 0. Ormerun, uto S (b) = § (§ — maomags Kpu-
sonuyetinol Tpamemun).

Hoxaxen, 910

S’ (%) = f(x). )
Mo ompefeseHHc MPOH3BONHON HAAD AOKAZATH, UTO
As:’ > £ (x) mpm Ax — O. @)

BusacHMM reoNeTpHYecKHE cMplca umcnuTeas AS (x). Jxa apo-
CTOTH paccMoTpEM caygaii Ax > (. Tlockonsry AS (%)= 8 (x + Ax) -
~ 8 (x), To AS (¥r) — mmomags GHEryper, sakpamieRHOK HA DHCYHKe
120, 6. BosrneM Tenepp NpSAMOYTONRHAK TOf e maomamu AS (x),
onppawmnlica Ha orpesor [¥; x + Ax] {puc. 120, 8). B cuny uenpe-
PHBHOCTH QYHKIME [ BepXHAS CTOPOHA NPAMOYTOABHHKA INBPECeKABT
rpadue GyExOEE B HeKoTOpoH Touxe ¢ abcummccoft ¢ € [x; x + Ax]
(B IPOTHBHOM CAYYAS DTOT NPAMOYTOJBHHE AH60 COACDHATCA B IACTH
KpnBonmHelinof Tpamenumn HaA orpeakoM [x; x + Ax]), ambo copep-

¥ Vi
p=7(x y=f{x)

A
/ 8(x)| /

ola = b 0la x x+Ax
a) 0) s)
Pmc. 120

®Y
R‘F
®”
o
.
+
BV
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HT ee; COOTBETCTBEHHO er0 maomais Syier MeHbINe MIH GoJbie MAO-

maza AS (x)). Bucora npamoyroanEaka pasua f (¢). Ilo dopsyne nno-
maay NpaMOyroAbHuKA HMeeM AS (x) = f (¢) Ax, oTKyAa %’Q =1 (¢)
(Popmyna BepHA ¥ npH AXx < 0.) IIoCKONBKY TOMKA ¢ JeIKAT MEXAY X

H X+ Ax, To ¢ cTpeMATCa K X IpH Ax — 0. Tax wax ¢yaxkona |

weopepeieHe, f(¢) = f(x) opm Ax — 0. Hrax, AS(x)

Ax — 0.
Popmyna (2) moxasana,
Mu nomyunnu, uro § ecth nepBoobpasHasa jas [, Ilosromy
B CHITY OCHOBHOTO CBOHCTBA MepBooOpA3RNX ANk BeeX X € [a; b] mmeem:
S(xy=F(x)+C,
rae C — HeroTopas mocToAHEAH, A F — ogua Ma nmeppooGpasHBIX ALA
¢ynxnun f. na maxompenua C DOACTEBHM X = @t
Fla)+C=8(a)=0,
orryaa C = —F (a). CaegoBatensno,
S(x)=F(x) - F{a). (4)
Ilockoasky naomame kpuBoAnHelHo Tpamenwmm pasaa S (),
moacTaBnAA x = b B dopmyay (4), moryaum:
S=8(®)=F(d)~ F(a)
.' IIpumep. BEuncaaM naomans S KpHpoauBEeHHOE Tpanmenwwm,

orpanuveRHoi rpadmroM Pyuxnomn f (x) = 2%, npamumu y=0, x =1
n x=2 (puc. 121). Y

Oxa dyrrouu f(x) = x? ommoii
H3 nepsoobpasHLIX ABAAETCH HYHKIHEA y=x2

3
F(x)= '%-. CrneposaTenLHo,

= f(x) opm

= - =2 _B 7
S=F@)-F(1)= 3 33§
} Br1 puaenn, HTO BEIYHCASHHE IPO-
nzpogHofi ¢yEkomu B GoasmmHECTEE
CAYUAER CBASAHO ARMIE ¢ TPYAHOCTAMHU
PEIUMCAHTARLHOTO XapakTepa., Craomx-
Hee 00CTOMT Aeno ¢ HAXOMAeHHeM nep-
pooOpasHEX. Tak, He cpaay acHo, HMe- 11
eT AAa¥EAA QYHKIMA MHepBooBpasHYIo
U1 He MMeeT. B ¢BA3NM ¢ 5THM OT- \
MeTHM, uTo npbad HeOpeprliBHAA HA

npoMeRYTIRe PYHEKNNA HMeeT HA STOM /] i 2 x
npoMeXRyTHEe nepBoolpasayio. Pasbac-
HeHHe 2TOro ¢arTa IAeT XOKAIATENB- Pnuc, 121
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erso Qopuyian (2), npuBeseRBOS . Ozanaxo mepeoobpasHHe He-
KOTOPHIX A3 WSBeCTHHIX BAM GYHEOUl Heanh3A 3aOUCATH C IOMOITHIO
SVEROEN, H3yuaeMsIX B mxone. Tar ofecroHT Jenmo, Hanpumep,

¢ QyErnueit y=,fx3+l.

YnpaxHeHna
Buuucanre nmomans QHrypH, OrpaHMueHHON JMAHIMH
~ {353—354).
353.4 a) y=2%, y=0,2=3; 6) y=oosx,y=0,x=0,x=%;
B) y= ainx,y 0, x=0, x=mn:
f')y Foy 0 x= 1 x=2
384 a) y=2*+1, y=0, =0, x=2;
6) y=1+2sinx, y=0, x=0, x=§;
B y=4-2% y=0;
=1+1 = =K x=2
r)y-1+goosx,y 0, x 2 ¥= 3
Buuncnwre mnomaas GErypeE, OrpaHAYeHHON JIMHAAMA
(355—3856).
35— a) y=(x+2P y=0, x2=0;
= l = = = 4t
)] y-(x+1)z+l,y 0, x=0 2=2;

B) y=2x-x% y=0; r)y=-(x-1% y=0,x=0.
356, a) y=331n[x+a4—n) y= 0, x——ﬁ, x:ﬁ;

i 4 4
¥ 6) y=2cos2x, y=0, x=-%, x=%;
B) y=sinx—%, y=0, x=§, x=%;
ryy=1l-cosx, y=0, xz—g, :x=%.

30. Wnterpan. ®dopmyna HeiotoHa — Jieit6HMYa

1. Ionarne o6 untrerpasie. PacoMorpam apyrofi mopson

K 3amAYe¢ BHMHCICHHA ILIOMAAH XKpEBoamEelinolt rpamermun. na

npocTorhl OymeM cumrars QYHEROED [ HOOTPHADATONRHOE H Henpe-

puiBROI Ha oTpeske [a; b], Toraa maomans S cooTBeTcTRYIOME KPRBO-

amgeiinolt Tpanenum MOMHO NPROAEMEHHO NOACTATATE CASAVIOUMIHM
ofipazomM.

Pasobrem orpesok [a; 5] ®a n oTpeskoB ogmEaKOBOH JJ;JIKHE; TO4-

-8

xama xyza<x <x;<..<x,_,<x,=b u noyers Ax=T=
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=X, —X_yp THe k=1,2,...,n-1, n. Ha xampom H3 oTpesxos
[%;_;3 x,] ®Xaxk Ha OoCHOBAHRHMH NOCTPOMM RPAMOYIOIBHHK BEICOTOM
f (x;_ ;). Inomanxe 3TOTO NPAMOYTOALHAKA DABHAS

f(x0) Ar =21 (2,,),

a cyMMa IIomafeil peex TAKHEX NPAMOYTOJBHHKOEB (prc, 122) panma:
Sn =222 (f (20) + 1 (£) + ovo + 1 (%)

n

B enay sHenmpepresocTs ¢yExmuu [ ofbepHenre MOCTPOSHHBIX
NpAMOYTOALHHEOB OPH (SONBMIOM 7, T. €. OPHE MAJOM AX, «IOYUTH COB-
nagaeTs ¢ ARTepecyomell mac xpuBoamHeltHo#l Tpamenmeti. IfosToMy
BOSHMKAET Npeinoaoxkenue, 9To S, = S npm Goapmux n. (KopoTko
TOBODAT: ¢S, cTpeMuTca X S TPH 1, CTPOMANENCA K GecKOHe9HO-
CTH» — H NEmMYyT: §, — 8 OpR 1 = ©.)

Mpeanoaoxenne 270 OPABKILHO. Bojee Toro, aas aiobol zempe-
pHEBHOE Ba oTpeake [a; b] dyaxronm f (He o6a3ATENFHO HEOTPRIATEIb-
noil) §, mpu n -> 00 CTPEMHATCA K HEKOTOPOMY HHCIXY. 3TO THCAO HASH-
BAIOT (1:0 onpefeeHuI0) urmezpasom pyuryun f om a 30 b u oiozna-

AT I f{x)dx, 1. e.

b
S,—)If(x)dx OpE 1 — (1)

(waTaercs: «HErerpan or ¢ xo b s} or EKe 9 Hxcs). Umena g u b
HASHBAIOTCH npederamu UHMeZPUPOSGHUR. 4 — HEXKHAM IpPeeloM,

b — pepxammM. BHax J HASHIBAIOT 3HGKOM UBmezparad. Dynknus f
HARSEIBACTCA ROObIHMezpanvHoll (yuryuei,, 8 DepeMeHHAS X — nepe-
MEHROT UNMeZPUPOSANUR.

Hrak, ecint f (x) # 0 w5a orpeske [a; b], To nnomaae S cooreer-
crByiomell KpusonHBeldinoM Tpamenmm BHpawcaercs dopmymoii

]
8 = [ 1(x) a=. @
[ 1
vh v
y=7f(x)
A N y=1x
xy xl0xg x5 1 % Xy t;-, X, xlIOxg Xy.p Xy "5:
Prc. 122 Pue. 123
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} Jngs npubaneHHOrO BRIYACACHNS HHTETPANA NOXKHO PACCMATDH-
sarp cymMul S,. Jlyame, OAHAKO, BOCHONB3OBATHCH CYMMAMN

s, =—( Flx)+flx)+f(x)+.i+f (x..-:)’f% f (:c,,)},

CHAATAGNEI® KOTODHIX (B cly49ae MOJOKETeAbHON $ymaxoEr f) paBEm
ILIOmMAASM Tpamenuii, ¢«BNMC&HHELIX* B KPHBOJAHPHHYIO TpADENHIO
¥ OTPAHHYEHHKIX JOMAHEIMM, RAK 9T0 M3olpaxkeHo HA pucyake 123,

Heficraprensto, npiNenas QOpMYIY OAOMAAY TPaNEeRRH, GOAY-
qaen:

g =[x+ f(x) b-a [{xn)+f(xg) b-a
n 2 n 2 n

e EYER Y JEN PR CRERNRY JENN IS F1ERY !

2, ®opuyas Hulorosa -~ Jei#t6muna, Cpasausas GopMynn mno-
maad KpueoaHHe#inod# TpanenHu

]
S=F@b)-Fla) n s-_[f(x)dx,
AejiaeNM BEBOJ. ’

Ecam F — nepeoobpasnas ana f ma [a: b], To

b
[1(x)de=F (b)-F (a). 3)

$opuyna (3) nasepiBaerca Qopxyroit Herwomona — Jdelibrnuua.
Ona pepHa gia moboil dyrxonm f, RenpepHBHON Ha oTpeake [a; bl

PaccMoTpaM npuMepsl nNpHMeHeHAR Gopmyan  HpwoTona —
Jle#tbrAnA.

1
B DHpumep 1. Buumcaum Ix"’dx.
) &

HNockoneky gaa x2 oaHoll U3 neppoobpasHMX ABAAeTCHE =,

3
2
2y, 28 _(-1® _
I x°dx 3 3 i

Ana yroGerea aanycu passocte F (B) - F (a) (upmpameHue
d)ymn}’lm F ma orpesxe [e; b]) npuEATO coxpameHHO OG0BHAYATR
F(x)

a
b

F(b) - F(a)=F (x)
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Ilonsayacr »sraM  obosEavermem, vh
dopuyay Heioroma — Jleli6uuna oburumo
SAHCHIBAIOT B BHAe
b
b b 4
frmaz=r @ s
a L A
Ilpamep 2. Buuucnnm
: 1
j; sin xdx. 8] c
-2 o 1 x
Ilonsayacs sRegeanniMH obozHade-
HHAMH, OOJYIAM:
X =
jsinxdx=—oosx = —cosn —(—cos 0)=2. Prec. 124
o o

3ameuvanne 1, Janace HaMu onpefiefieBEHe WHTErpAJA He 103-

BOJIAET POBODUTH, RAmpHMep, of nrrerpane or -1 zo 2 pynrnud ;12-,

TAK KaK aTa QYHKOUA He aABNAeTCA HeIPepWBHEOA HA orpeaxe [~1: 2].
SaMeTHM TAKKE, 4To GVHRORA —i He gBnAeTcA nepeoobpasnolil xasm

dyEKOHA ng HA 3TOM 0Tpe3Ke, MOCKOABKY TOUKa 0, NpHHAAeMCAIMAN

OTPE3KY, He BXOZHT B OONacTe OIpeAeneHna PyEKOBEE.

Bl IIpsmep 3. Buuncnum mnomaas GHryph, orpaHMYeHHOH JA-
BaaME y=1-x 1 y=38 - 2x — x2

Hapucyem »Tu awasum (puc. 124) u malizem alcomeck touwex HX
nepecevenns 3 ypapHeHHa 1 — x = 8 — 2x — x2, Pemas aro ypasme-
Hpe, HaxoZuM X = 1 u x = -2, VickoMan nnomags MoxeT GLITL IOAYYe-
HA KAK pPASHOCTE miaomagelt xpneponunelinoli Tpanenun BADC u Tpe-
yroneaura BAC. Ilo gopmyne (2) aMeem:

1

1
Snine = | (8-2x-22)dx=|8x-x2-2.
e .I,(s 2x-2)dr=(Bx-2 3]_2

=[3-1-§)-(3-(—2)—(—2)2—‘7-3’3 ]

8 panc =%AB-BC=21--3-3=

1l

(ST

CrezoBaTeabHO, MIOGHIAAL 3aKpaliennofl GUrypu pasna:

S = Sgapc ~ Saasc =9-§ =§ =4,5
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Bameuanue 2. YaobHo pacHIMPUTE HOHATHEe HETErpania, IO-
78raa OO ompejAeNeHHI) IPH a » b, 4To

b a
[fdz=-]r(x)ae
a ]

IIpx raroM cornamennn opumyasa HeoroHa - Jlelibaana oxasel-
&

BaeTCH BePHOH NpH OpousBOAbLHELIX ¢ M b (B wacTHOCTH, If(x)dx=0).

Ynpaxuenns

Baapemare naTerpann (357—858).

357.— a) fx*dx; 6) Icosxdx; B) fx’dx; r)
-1 [1] 1

2a
"

i 2 *
358. ”!(_zf':iﬁ‘ m!s«»% ;
mdx 3
B) !g, ) gsm2xdx.

"359. @ lokaxuTe CNpAReXNHBOCTL PABEHCTEA:

x x 1
3 1 3 :
a) ! m:':x= !dx; 6) ][sinxdx=£%;
16
3 ¥ 1 2
B) j'coaxdx= ]'x*dx; ) [(2x+1)dx=]'(x8—1)dx.
o 0 0 ¢

BoruncanTte (IpeARADHTENLHO CHeNAE DHCYHOK) IIOWAAR ¢H-
rypui, orpasuyeHHolf aunmamu (360—361).
360.-§ a) y=2% y=0, x=-1, x=1;
6) y=af, y=1;
B y=x'—4x+6, y=0,x=0, x=4;
r) y=2"-4x+5, y=5.
361.f a) y=1-2% p=0, x=03
G y=2-2% y=1x=-1, x=1;
B) y=~x*-4x, y=0, x=-8, x=-1;
r)y=-x-4x, y=1, x=-3, x=-1.
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Buunenwre unTerpanst {362—363).

o) [sinZdn o [ “”-n)i de ., r)f dx
[} -2

2 8 2 J2x+5

4
(1 +coe 2x) dx; r) j(“i:i]dx.
1

Buruncante (IpeABAPATENLHO CACNAB PECYHOK) ILIOMALE QHIY-
pHl, orpannyennoli nuAnaMa (364—866).

a)y=x% y=8, x=1;
6) b'=2003x, y=1, x=—§, x=§;

By y=xt-2x+4,y=38, x=-1;

=8i =l =£ =5_ﬂ.
r) y=sinx, y ' ¥=g *=% "
ay y=4x-x%, y=4-x; G)y:%,y:&t,x:i;
By y=x3%, y=2x; Ny=6-2x, y=6+x - x3,

g) y=x-4dr+4, y=4-2%

6) y=x3-2x+323, y=2+6x - x%

B) y=2% y=2x - x%

r) y=2% y=a2%

BraunonmTe niomans GHrypH, orparmieRnol rpabrkom pyEk-

1un y = 8x — 2x2, RacaTeasroit Kk aTolf napaborxe B ee BepIIHEE
n npamoll x =0,

BuaoenuTe maomags GHEryphH, orpasnveHHoll rpabukom Gyex-
1 f (x) = 8 - 0,6x3, xacareanHOll XK HeMy B Touke ¢ abcmuc-
coit x =-2 ¥ npamoit x = 1.

JoraxaTe pABEHCTEO:

] ] b
8) [ (F(@)+g@)dx= [ f(x)dz+ [ 2 (n)dxs
ﬂb ) a 2
6) [ kf{x)dx=kj f (x)dx (rae k — mocToanRANR).
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31. NpumeHenun MHTErpana

1. Buuncxenme ofremMor Ten. IlycTe 2agasc Tere o0n-
emom V, npmueM mMeerca Takaa npamada (pmc. 125), wro, raxyio Oum
OAOCKOCTE, NEPIeHARKYAAPHYID 2TOR NpAMoN, MBI HY B3AJAH, HAM B3-
BECTHA WIQINAZL S cedeHmA Tena aToli maockocTsio. Ho NaoccKocTs,
nepoeEnuRynapaad ocm Ox, nepecexaer ee B Hexoropoit rouke x.
ChepoBaresbHO, Ka)KAOMY YHCAY X
(43 orpeska [a; V], cu. pue. 125) mo-
CTABJEHO B COOTBETCTEHE EIHHCTBEH-
Hoe YAcHao 8 (x) — nnomagb cedeHHA
Teaa sroft maockocThb0. TeM caMuIM
Ha orpeske [a; ] sagama QyEROIHA
8 (x). Ecam dyaxnua S HenpephIBHA
Ha orpeaxe [a; b), TO cOpaBepamBa
dopmyaa

[}
Puc. 125 V= I 8 (x) dx. )

wY

Ilonmoe gokasaTedbeTBO 3TOHR GOPMYNLI ZaeTcd B KYPCAX MATEMATH-
YeCKOr'0 AHAJH3A, A 3feCh OCTAHOBWMCH HA HATJIASHEX coolGpamenuax,
npuBOAAIHX X Helf,

Pasobrem orpesox [a; b] Ha n oTpeskoB paBHON AMMHE TOTKAMU
Xo=8<x,<x <. <2, _; <b=x, 1 nyers

M=b-a

=x'_xk_1, k=1, 2’. weey I

{cia. m. 30), Yepes RamAYIO TOUKY X, OPOBEAEM ILIOCKOCTD, NePHeRAHA-
KyJAapEyio ocn Ox. DTH NIOCKOCTH PaspesailT 3afaHHOE TeA0 HA CNOH
{puc. 126, a, 6). Ob6weM cxoa, 3AKJIOICHHOIC MERAY IJIOCKOCTAME
a,_, A O, OpH gocTaTovHO 60abIAX N UpHGAMAKEHHO paBeH HIOLIAAN
S (%, _ ;) CevueHRs, YMHONECRHOH HA ¢TONMIKHY CHO4» Ax, H IOITOMY

VaS(x)Ax+S(x)Ax+ ...+ S{x,_)Ax=V_,

uy

& X, Xz Fp_1X ¥,.1 b x

a) )
Puec. 126

194 Hepsoolipazsan 1 HETErpai



Tounocrs sroro npmbammeHROTO pa-
BeH(CTBA TeM BHINe, YeM TOMLINE CJIOH,
HA ROTODLI® DA3PeSAHO Ted0, T. €. HeM
Gonzme n. IlosTOMy

V.-V opu n— oo,
ITo onpefeneEHMI0 MHTErpala

b
V,=IS(x)dx npyE n - oo,

Prc. 127

B Ipaxep 1. Hoxamen, uTo ofbeM yceueHHON NEpaMEXN BHI-
corolt H ¢ naomaiamma ocHOBAHWE S um 8 paBeH %H(S-I-s-i-JSs).

Iyers Touxka (0 — Bepmuma +<moaHONs nupamuner (pme. 127).
Hposenem wepes Touxy O ock OX NePNCHANKYAAPHO OCHOBAHHIO MUpA-
MHZH. OcHOBAHEA YeeueHHON MHPANKAL MepeceraloT ¢t Ox B TOUKAX
a n b, Kaxasa ONOCROCTL, DepueHAMKYAApHaa ocn Ox U mepecekalo-
mag otpesor [a; b] aTodt ocH B TOuRe X, JAEGT B COUEHHH MHOTOYIONL-
HUEK, TOACOHEIR MHOrOYrOABHHKY — OCHOBAHHIO Nupamuasl. Ilosromy
naomans ceuenra S (x) pasHa kx2, u, B 4ACTHOCTH,

8=S(a)=ka® u S=S8()= kb2
O6pen yeedeHHON MapaMmaH BHUBCHfeM N0 dopmyae (1):

b b
V=j‘kx’dx=%l =§(b*-a*)="—;-‘i(kb2+kab+ka’)=
a [}

=%(S+J§+s}.

Mlprmep 2. IIyeTer KpABOABRHEHHAS TPAHELRS ONMpASTCH HA
orpeaox [a; b] ocu Ox » orpaEHYeHa cBepXy rpapuxod GyEKIUA f,
HEOTPHROATENRHOA B HenpeprBHOH Ha orpeare [a; b). IIpr Bpamesun
aroft xpuronuuelinolft rTpamemmm BOKPYr ocu QOx noayuseM TeNo
(puc. 128, g), offeeM KOTOPOrO HaxXoAuTed no Gopmyne

b

V= j' xf2(x) dx. 2)

0

Vi

o

6)

Pne. 128
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JeficTERTENBHO, KAMAAA ILIOCKOCTE, NePICHTAKYASpHaS ocH Ox
H nepeceramman oTpesor [a; b] aToit ocx B TOURe X, AdeT B COUCHHM
¢ TeaoM Kpyr pagmyca f (x) u naxomaan S (x) = nf2 (x) (pme. 128, 0).
Ilo dopmyae (1) noxyaaerca dopmyna (2).

2. PaGota nepeMenHol cunsi. PACCMOTPHM MATEPHANBHYIO TO9-
KY, ABMKYIOVIOCH oA AeifcTEreM ciil P mo npamoili. Ecim geficTeyio-
maa CHAA HOCTOAHHA H HANPABACHA BAORL Npamoii, a nepeMemenRHe
PABHO 8, TO, KAK K3BeCTHO M3 OHSEKM, paboTa A 510l CHAE DPABHA
npousseferuo Ps. Teneps BHBelieM dopMyAy Ana nogcuera paborel,
copepmaemoit nepemensoll cuioii.

IIycrs TOuka ZemiKeTes Mo ocu Ox nop gelicTEMeM CHJIH, HPORK-
nuA Koropoli A ock Ox ectd QpyERmmua f or x. Ilpn srom mMer Gymem
NpeAnoJaaraTs, YTO [ ecrh Henpepweraa Gyarknus. Ilog zelicraueMm
sTOl CHIL MATEDHAJIEHAA TOYKA IepeMecTulack M3 Touxu M (a)
B Touky M (b) (pme. 129, a). IlorkaxxeM, uTo B 5TOM cayvuae pabora A
HOACYATHERACTCA IO GopMyae

b
A= j' f (x)dx. 3)

bPaaoﬁbeu orpesok [a; b] HA 7 oTpesKOB ORMHAKOBON AMHHE
Ax=—-;—a. 9ro orpeskr [a; x,), [Ty %zl -oer [%,_; 8] (pEC. 129, 6).

PafoTa cEAM HA BceM oTpesKe [a; b] paBra cymMMe pabor »Tolf cHaK Ha
NoAyYeHHHX otpeskax. Tak Kak f ecTh HeopepmBHAS PYEKOHA OT X,
. IpH RXOCTATOYHO MajoM orpeske [¢; x,] pafora CHILI Ha TOM OTpe3Ke
npuOAEsSHTeAbHO paBHa [ (a) (¥, - @) (M= npeneGperaeM Tem, 9TO f
HA OTPesKe MeHASTCH)., AHANOIHYHO pafora CHIL HA BTODPOM OTpeadKe
[x,; x,] mpubam:xenno paema f (x,){x,-x) u 1. %; paGora cmunl
HA n-M oTpeake npaGnuxenno pasna f (x, ) (b — x, _). Cregoparens-

[
HO, A=A, =1(8) Ax + £ () Ax + ... + [ (%,_,) Ax = T“ (f (@) +
+f(x)+ ... +1(x,_,)), B TOIROCTS NPHGAMKEHHOTO PABEHCTBA TEM
BHUIE, YeM KOPOUe OTPE3KH, HAa KOTODhle pasbur orpesok [a; ¥) Ecre-
CTBHHO, YTO 5TO NpulankeHHoRP PABSHCTEC HEPeXOANT B TOYHOE, €CJAH
CUHTATh, WIO B — CO!

A, =b;_“(f(a)+f(xl)+ et Flx,_)) > A

Ilockoabky A, mpE n — o CTPEMUTCA K HHTOrpany pPaccMaTpu-
pacMol pyHROEM OT a A0 b (em. 1. 30), dopmyna (3) BHIBeaeHa.

M (a) M () M (a) M)

»

¢ @ b x 0 G=2% %y Xg...%,_q X,=b x
a) 6)
Puc. 120
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a y P
.' ’

(] x 0 x x
a) 6)
Puc. 130

B TMipaumep 3. Cmra ynpyroctu nNpyXuEH, pacTaEyTol Ha b oM,
parHa 3 H. Karyio pafory mago npomsbects, utolht pactaByrht Hpy-
HuHy Ha 5 cM?
Ilo saxony I'vka cuna F, pacTarueaomas Opy:XEHY HA BeJHYH-

HY X, BHUBCAAeTCA N0 dopuyne F = kx, rae ¥ — nocroasruit xoad-
¢HIHeAT DPONOPUHOHANRHOCTH (pHc. 130), Touxa () COOTBETCTEYET
cEOBODROMY NONOMeHAWw Dpy:XARH. H3 ycaoemit sagaum cnegver, 9To
3 =k - 0,05. CnegoBaTensro, k = 60 » cana F = 60x, a no dopmyxe (3)

0,06 0,05

A= j 60xdz=30x>| ; A=0,075 =
° 0

’ 3. Hentp mace. Ilpn Haxokaenny OEeHTPA MACC NOJAB3YIOTCHA CNe-
AYIOTIMMA HOPABAJIAMA:

1) Koopanmara x’' ODeETPA MAacC CACTEMEl MATEDHANLHHX TOYEH
Ay, Ay iy AL ¢ NECCANMA My, M, .0y M, PACIIONIOKEHHHX HA IPAMOIL
B TOYKAX C KOODAMHATAME X, Xy ..., X,, HAXOZHTCA N0 QopMyAe

M X 4yt tM X,
my+mgtatm,

x!’

4)

2) Ilpu BRYHCICHHH KOOPAHMHATH IEHTPA MACC MOXHO JIOOYIO
94C¢Th HrYPH 3AMEHHTF Ha MATEDHAJNBHYIO TOUKY, OMECTHB ee
B DeHTP MACE 3TO# YACTH, M IPHIHCATH €t Maccy, PABHVIO MAacce pac-
eMarpueaenclf vacta GETYpDE.

B IHOpawmep 4. Ilyers Brons crepmas — orpeara [a; b] ocw Ox —
pacupesieNioHa Maccs INOTHOCTR p (X), rae p (x) — HenmpepwpHAA
byuruua. IToxamen, a0

b
a) cyMMapEaa Macca M cTepicHa paBHAa I p(x)dx;

b
6) HOODAUHATA IEHTDA MACC X' papHA %I xp (x) dx.
a

Pazofisen orpesok [g; b] BHA n pPABHEX dqAcTed TOUKAMH ¢ =
=X, < ¥ <x,<..<x,=b (puc. 129, 6). Ha xaxaomM H3 n 2TAX OT-
PEBKOB IJIOTHOCTE MOYKHO CIATATE IPH GoJbIIAX n NOCTOAHHEON A npn-

MepHO pasHOR p (x, _,) Ba R-M oTpeske (B cmAy HenpepMBROCTH p (X))
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Torga Macca k-ro oTpeska IPUMEPHO PAaBHA M, = ? p{x,_,), a macca

h-
BCEr0 CTeP)KHA paBHA -—-;E(p(xo)+p(xl)+...+p(xn_1)). Cunrag

KOMAE U3 7 MAJICHBKHX OTDE3KOB MATePHANbLHON TOUKOH MaccH m,,
NOMeIeHRnoll B TOUKe X, _ |, HOJYURM N0 popMyne (4), TTO KOOPAMHATA
HeETpa Mace NpEOAMMKeHHO HAXOAHTCA TaK:

'%“ (0P (£0)+ 20p (X)) ++en t- X 1P (5 1))
x:‘ - a

?(D(%Hp(xlh v bp {2, 10

Teneps OCTANOCE 3AMETHTH, YTO OPH 7t — OO YHCANTENL CTPEMATCA
)

K EHTerpaay I xp (x) dx, a sHaMenaTeas (BLIpAXKAIOIHE MACCY BCero

b
CTOPXEHEA) — K HHTOIPAIY j p (x) dx.

JAng HAXOXACHHS KOOPANHAT MEeHTPA MACC CHCTEME MATEpHANL-
HEX TOYeK HA ILTOCKOCTH HIN B NPOCTPAHCTBE TAKME TIOVIBSYIOTCA

topmynoit (4).

) YnpaxueHms
370.— Haligure obreM Tenn, NOAYIEHHOTO OIPH BPAIMIEANHN BOKDYT OCH

abenuce KpuBoARHeHHOR TPaNONUN, orpaAHHYEHHON AMHUSME:

a) y=22+1,2=0,x=1, y=0;

6) y=Jx, x=1, x=4, y=0;

B) y=w/;, x=1, y=0;

r)y=1-x2, y=0.

371.-8 Hafignre ofpeM Tena, noxy4eRHOTO OIPH BPAIIEeHUH BOKPYT OCH
abcumec GuarypH, OrpaERYeHHON AHHHAMAS
a) y=x* y=x; 6) y=2x, y=x+8, =0, x=1;
B y=2+2,y=1,x=0, x=2; r}y=ﬁ,y=x.

372.-§ a) Bupepure GopMyxy obneMa IDAPOBOTO CeTMeHTa BHICO-
Toit H, ecniu pagmyc miapa pases R.

6) Bumeaure bopmyny ofneMa yCeueHHOro KOHYCA BuicoTolt H
¢ pagmycaMm OCHOPaEME B m r.

878.- 8 Raryio paGory HALO SATDATHTH HA CHKATHE NPYXRHH Ha 4 cM,
€CJI H3BECTHO, d9T0 cmia B 2 H cKuMaer aTy npyKHEY Ha
1 cM?

374.4 Cuna B 4 H pacrarusaer npyxany Ha 8 cm. Kakyw paGory
HANO OPOMIBECTH, TTOOH PACTAHYTHL HDPYXXHEHY Ha 8 cM?
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875.— Ilox pelicTBHEN HAEKTPEIECKOTO 3APAAA BOIHYHHON g 9AeKT-
pOE HepeMelnaeTca HO OpAMON ¢ PACCTOHNES & A0 PACCTON-
Bua b. Halizure paSory cunm mzaumogeticTeua sapagoe. {(Pac-
cMOTpHETe ABa caydas: 1) a <b, ¢<0; 2) b<a, g > 0. Ko-
sddEnEeET DpOmOPUHOBANBHOCTE B GopMyde, BEpaxaomedd
aaxoB Kyiaoma, camTaliTe papERIM ¥.)

876.— Kaman umeeT B paspese ¢opMy papHOSOURON Tpamenmum| BHICO-
Toii & ¢ ocEOBaBEMANT 4 B b, Hafigmre cmay, ¢ xoropo¥ Boga,
BaMONBAKIIAA KaHAJ, JABUT Ha NAOTHHY (g > b, ¢ — BepxHee
OCHOBAHHE TpaMeInH).

371.— Bopa, moAaEaeMas ¢ IUIOCKOCTH OCHOBAHNSA B OUINHAPAYACKAL
.- aK Yepes OTBEPCTHe B JAHEe, 3aANONHAET Bech Gakx. Onpepeaure
' BATPAYeHHYIO Opm 3TOM pabory. Bricora Gaka paBmEa ki, pagmyc
% OCHOBAHMA DABeH 7.
878.-# Haftamre paGory NpoTHB CRIN BHTAIKHBAHAY IPH HOIPYiHe-
HAM IDapa B BOAY.
378.-¢ Ogeopogerti crep:xens gamEol [ = 20 cu mpamaercs B ro-
PESOHTANBHOM NAOCKOCTH BOKPYTI BePTHKANBHOR oCH, Ipo-
xopamedt uepea ¢ro KoHer, YTXOBAR CHODOCTE BPAMIOHHA
@ =10z ¢!, IInomaAs NOMEPEYHOr0 CEUCHHA CTEPHHA
S = 4 cM?, MIOTHOCTH MATEpHANA, M3 KOTODOTO MATOTOBJEH
CTepxeHs, pasHEa p = 7,8 r/cM®. HalirnTe KENETHYECKYIO SHED-
T'HI0 CTepAHA.

880.- @ HaiianTe meHTp Mace OAHOPOXHOTO NPAMOrO KPYroBOTO KO-
Hyca.

CeenoHna U3 ncTopun

1. O mpomcxoxmpensn TepmmaoE B obosmagenml, Hcropea mo-
HATHA UETETPANA TeCHO CBASANA ¢ 3aadaMi HAXOMJACHER RBAXPATYP.
Badavamu o xeadpamype Tol mam wEON WIOCKOR (ErYpH MaTeMAaTH-
kn Jpesrefi I'penue v PaMa Haswpand 3afadd, KOTOphle MR celigac
OTHOCHM K adauaM Ha swsucAenue nacgadeit. JlatnrcKkoe CNOBO qua-
dratura nepesogurca Kax «opuaanme KBaapartHOX dopmers. Heobxo-
AHMOCTE B CHENEANLHOM TépMHHe OULACHASTCA TOM, YTO B AHTHYHOS
BpeMs (u moaawnee, raAoTH Ao XVIII croneTma) eme me Oninm Jocra-
TOYHO PAIBHTH NPUBHYHLIC NAA HAC NPEACTABRICHHA O AeHCTBUTOAL-
HHIX YACHaX. MaTeMaTHKH ONepHPOBAJN ¢ MX reOMETPHIECKHME AHA-
JIOPAMH HAH CEKAJNADHLIMH BeAWUYAHAMH, KOTODHIe HENL3S MepeMHO-
#aTe. JlosTOMY M SAZIAMH HA HAXOXM(JeHHe niaomaielli DpHXOIMIOCH
GOpMYIMPOBATE, HATpMMeD, TAK: <ILoCTPOMTE KBAAPAT, PARHOBENH-
KEf gaHHOMY Rpyrys. (Ora KIACCHYECKAHA 3814YA <0 KEBAIDATYDe
KPYras He MOMET, KAK HSBECTHO, OHITE pemensa ¢ NOMOILIO OUDKYAA
n JamrEeiixn.)
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CaMeon J eeesen Jelibamnem (1675 r.). Oror amax - spaaerca

H3MeHeHHeM JaTHHCKON Gyken S (epBo#t 6YKBH caora summa). Camo
cnaoro unmezpax npuxyman . Bepayaanm (1690 r.). Bepoareo, oHO
NPORCXOAHT OT AATHHCKOTO integro, KoTopoe HepeBOAHTCA KAK RpUEO-
dumy @ npexnee cocmoamue, aoccmanasausams. (Me#crexrennio,
ollepalNa HHTEIPHPOBAHHA +«BOCCTAHABAHABAET dymrnwuio, gaddepen-
IAPOBAHAEM KOTOPOH moaydeHAa NOAMEHTErpadbHas ¢QyHKUMA,) Bos-
MOM¥HO, NPOACXOKICHHME TepMHHA UHXMeZPaA HMHoe: cnoBo integer
OJHAYLET UeABLL.

B xome nepenuckm M. Bepuynan m T. Jlelibuun cornacmancs
¢ npeanokenneM f. Bepaynam. Toraa ae, 8 1696 r., noaemiocsh ¥ HA-
3SBAHHe HOBOH BETBH MATEeMATHKH — UMHMezPaAAbHoe ucyucraente {cal-
culus integralis), roTopoe Bpen Y. Bepuynmm.

Opyrae HBecTHRIe BAM TEeDMHHBI, OTHOCAINAECA K HHTEIDATh-
HOMY HCUHCIEHMID, NOABHIMCHL 3aAMEeTHO NO3fHee, YnoTpebisiomiee-
cx ceffuac HasBAHHE nePeooUpasHas Qynxuus 3aMeHuno Oonee paB-
Hee <«OPUMHTHEHAA (JYHKIHA», KoTOpoe BBea Jiarpamxk (1797 r.).
JlatTrHECKO® ¢oBO primitivis mnepeBOAMTCA KAK <«HAWANHHEIN»:
P (x) =If {x) dx — mavameBag (AIH HOEPBOHAYANLHAA, HJAU NEPBO-

obpasean) aaa [ (x), xoropas noxyqaerca u3 F (x) zeddepennupoes-
Hneu.

B coBpeMeHHOM AHTEpaATYDEe MHOMKECTBO BrteX HePBOOGDasHEIX
ana dyrxumn [ (x) HasmBaeTca TAKEe HeonpederenHuviM unmMezpa-
. aoxn. 310 noEgTHe BPRIAenun Jleftbaun, xoTopuil samMeTHi, YTO BCEe HOP-
nooﬁfaaane OYHKIIMA OTAHYAIOTCA HA NPOU3BOALHYI0 NOCTOAHHYID.

A If(a:)dx HASHIBAWT onpedesennwm unmezposom (oGo3HaucHUE

seen K. ®Dypre (1768—1830), HO npefens MHTerpHpOBAHEA YKABLI-
Ban yie Dinep).

2. Ha HCTODHH HETOIPAABHOIO HCYHCHeHMa. Maorpe 3Haumn-
TeAbHHE AOCTEMeHNS MaTeMaTuKoB Jpesueii I'penun B pemenuu aa-
A9 HA HAXOMKHAeHUe wsadpamyp (T. €. BHUHCAeHHe mWIomaxelt) nioc-
KX $HTYp, & TaKke xyfamyp (PHYNCHCHHS OFLEMOB) TeX CBASAHR!
¢ IPENeHeHAECM Memoda UCHEPNWNEGHUR, HPeINIMKeHEHNM ERTOK CO M
Kuuacxum (or. 408 — ox. 855 no m. 2.). C noMompmio oTOTO MeTOHA
Epgoxc AOKS3AJX, HANPUNEP, UTO NIOIIANH JABYX KDYIOB OTHOCATCH

KAk KBaJpaThl HX AHAMeTDOB, & Of'peM KOHYCA DABEE % odreMa OH-

JHBApPA, HMEWIIero TAKHe JXe OCHOBAHHE H BEICOTY.

Metoa Esgorca 6ma ycoBepmeHcTBoBaH Apxumezom. C stoli
mMogrdaRannell BH aHAKOMEL: BEIBOH GoOpMYAR NMIOIGATH KpPyra, npef-
NOXMEHHBI# B KYpce reoMeTpPHH, OCHOBAH HA HAeax Apxumena. Hamo-
MEHM OCHOBHEI 3TANIBI, XAPAKTEPHIVIOIEEe MeTOoA Apxumefa: 1) oTMe-
qaeTcd, WTO NIOLIAAL KPVIA MeHBIIEe IIoNagH yoboro OmacaHHOro
OKONO Hero NPABHILHOTO MHOMOYLONBHUKA, HO Ooxkme NAOIDANH MIO-
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1 Apxmmen

{ox. 287—212 fo H.3.) —

BeNUKMA yueHbIA. epsooTKPLIBEaTENb MHOrWX DaKTOB
W METOOOB MATOMATUEM M MOXSHUKKM, SRECTALMA WH-
xenep. nybokMe W OCTPOYMHBIE naeu Apxumepna,
CBA3ZAHHLI® C BhIYWCNOHMEM NNOWageR U oleemos,
poLIeHeM 33084 MEXAHHKK, N0 CYWeCTEY, NpeaBoc-
XMIYAIOT OTKPLITME MATOMBTWMECKONO aHANMW3A, cne-
nanHoe noutM 2000 pet cliycTa.

6oro BUHCAHEOrO; 2) JORASHBACTCA, WTO IIPM HEOIDAHAYCHHOM YAROS-
HHH YHCJA CTODOH DAJIHOCTH rmoma,ueﬂ 9THX MHOIOYTOJNIBHHKOB CTDe-
MHTCS K HyII0; 3} AN BHYHCAIeHHA ILIOWAAH KPYra oCTaeTcsa HaliTH
SHATEeHHE, K KOTOPOMY CTPEMHTCH OTHONIeHHe IIOMARNH ODPABHILHOTC
MHOTOYTOJBHRKA NPH HEOTPAHNYeHHOM YIABOSHHH 4YHCIA €ro CTOPOH.

C moMompI0 MeTOZA MCUCDIHBAHNSA, OETOF0 PAJA APYTHX OCTRO-
YNHEX coofpaxeHH (B TOM uYMCIe ¢ NDpHBIeYeHHeM Mopeaeli Me-
XAHAKH) ApXENEl pellida MHorme sagasH. OH KaX OOeHKY YHCAA

n [8% <% <3% , BameJ o0'beMH IMIADA A MUIMICORAA, INOILAXEL Cer-

MenTa nmapafionsl u 7. 4. CaM ApxXxuMeA BEICOKO TEHHJ BTH Pe3yib-
TATEI! COFAIACHO €0 JKENAHHIO HA MOPHRIe ApXHMeja BHCEHeH IIAD,
poHCAHHKN B muanmap (Apxmmen MoKaszad, UTO o0beM TAROrLO Lxapa

paBeH -25 ofiveMa MAAUEADA).

ApxuNe NpPEABOCXNTHI MHOIFE HACH HMHTETDANBHOTO HCIHCHE-
una, (JlobapHM, UYTCG OPAKTHUECKH H TIEPBHE TeOPEeMH © Ipeenax
6y pouvazsann uM.) Ho norpefosanock Gonee mOayTOpa THICAY J6T,
mpesxie 9eM 9TH HAOH HANUIN TeTKOe BEIpAKeHue M GHAR ROBSACHEI X0
YPOBHS MCUHCIEHHSA,

MaremaTuku XVII cronerds, NOAYYHBIINE MHOr#He HOBHE pe-
BYJABTATH, YYIHAMCE HA TPYAAX ApxuMmefs. AKTABHO NPHMORLICHS
u gpyroit Merom — Memod HedeauMbix, HOTODHE Tax¥e 3aPOJHACH
B JApesgeit I'penuu (OH CBA3AH B NEPBYIO oUepellh ¢ ATOMUCTHYECKHMHA
BozapeRHaMH Jle Mok p rTa). Hanpamep, KPHBONMMHEKHYIO TPATCIIHIO
(pue. 131, @) onM mpepeTaBadin cele COCTABNCBHON M3 BePTHKANBHEIX
orpesror gauuoil f (x), ROTOPHIM TeM He MeHee NPHIHCHIBAJH IIJIO-
mane, pasnylo feckonenro Manoii aeauvune f (x) dx. B cooTEercTEHR
¢ TAKHM OOHUMAHMEM HMCKOMAA ILIOMAAL CUHTANACH DaBHOR cymMme

S= Y f(x)dx

a<x<b

fecroreqno Goanmoro wmensa GeCKoHeuHO MARBIX maomiageii. HEoraa
JaXe NOAIEeDEHBANIOCh, YTO OTIEAbHEIE CAaraeMEe B oroll cymMme —
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Pwaan Meopr Opuapnx Bepuxapa
(18286—1868) —

HOMOUKMIA YUOHLIA, OAMH W3 KPYNHeALLIMX MaTeMaTH-
ko8 XIX ctoperwn. Caenan 3aMevaTentHLe OTHPLHTHS
8 TEOPUM HYWMCEN ¥ TOOPUN (YHKUMIT KOMINSKCHOMO
NGPEMBHHONS. 3af0NUN OCHOBR HOBOW HeesKIMgo-
BOW TEOMOTPWM, NOMyYMBLICH HASBAHAE DMMAaHOBOR.
Coanan Teopin0 vHTerpana, oSoBWALLYI0 PesynLTa-
Th Koum.

HYAH, HO HYJIH 0coBOTO poja, KOTOpHe, CAoxKeHAHbe B OecKOHeYHOM
yHucae, JAOT BNOAHE ONPeARISHHYD NOJNOKHTENLHYIO CYMMY.

Ha raxolf xamyine#ica Teneps no MeHhmed Mepe COMEUTeNbLRON
ocHobe H. Kensnep (1571—16830) B cBoux couneeEnax «Hoeaa acr-
poroMadas (1609 r.) ¥ +«CrepeoMeTpHa BUHHHX Goueks (1615 r.) mpa-
BHABHO BEIYWCARN Pal nnomaneli (EagpEMep, NIOMARL (PUryphI,
OrpAHMYEHEOH »IHICOM) B o0EeMOB (Tes0 paspesaloch Ha GecKoHeu-
HO TOHKHe NAACTHHKH). OTH HCCReAOBANMA (R NPONOANEHH ATAIL-
ARCcKUMYU MaTemarTnkamu B, Karaawsepu (1598—1647) m 3. Top-
pavenan (1608—1647). Coxpanser cBoe 3HaYeRHe H B Hallle BpeMS
chopmymaposaEEEl B, Kapagsepn npaanun, spefeHHRIN UM npH He-

.KOTOPHX ACHONEHTeAHHNX INPeANOAONCHAAX.

v e
y=r(x+e
/] /,:‘L_//
/- y=7(x)
c
_ 8y _
Ol a x b x ) a b x
a) 6)
Z\
/7 \ N
yd N LN
/ & \ R N
4 AN Fi - N
4 i AN / N\,
E) @, b,
Pue. 1381
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Yetoiwes Nahuymmi Nusonny

{(1821—1884) —

PYCCKHIA MaTaMaTHK KW MexaHwk. Ero uccneponaaHms,
MNONYYMBIINEG MUPOBOS NPUSHAHWE, OTHOCATCH K T8O-
PHN NpUENNXKEHHA DYHKUWA MHOrOMNIEHAMW («MHOrD-
yned Yelelworar HAMAYHLLErOo NPWGNMKEHNA), MH-
TErpan-HOMY WCHWCNOHWID, TEOpWH BOPORTHOCTOMN,
TEOPUM MEXAHWIMOB.

Ilycrs tpefyerca maditm maomazs Gmryphl, macGpameHHO#l HA
pucyHke 131, 0, rRe KpHERIE, OIpAHRYHBAIOINHE DATYDY CBEDXY H CHH-
8y, MNeoT yparHeRAA Y= () m p=F(x) +¢.

[Ipeacrapaaa gamy QUTYPY COCTABIEHHON M3 ¢HOAGTHMEIXS, DO
repMuaoaorun Kapajgnepu, GecKOHEeUHO TORKHEX CTOAGHKOB, 3aMeUASM,
4YTO BCE OHH EMeT ofmyio anuny c. [lepefBRTAS HX B BePTHHANEHOM
HAOPABMTCHHHE, MEl MOSEM COCTARNTL N3 HHX NPAMOYrOALHHE ¢ OCEO-
saAveM & — ¢ B puicoTolt ¢, TloaToMy HekOMAaa ONOMALD PABHA ILIODIA-
KM TONYYeRHOTO IPAMOYTOJLHMKA, T.e. §=8,=c(b - a).

O6muilt opmEnun Kapaavepu aas naomagei nmockux ¢Quryp
dbopMyaupyeTca Tak:

IlyeTh DpAMEIe EEKOTOPOre HYIKA HAPALIeIsHNX IIepe-
ceralor bEryps @, m ¢, Do OTpesKaM DABRON IAHHH
(pmc. 131, 6). Toraa nmomaan ¢mryp &, u &, pasum.

(B ayxe paccyxacHal maremarnxoe XVII croseTna MK OnyCcKaeM Oro-
BOPKH, (€3 KOTOPREIX 5TO YTBepKAeHHE He COECEM BEDPHO.)

ARanormugkii opEEORD AelCTBYET B CT¢PEOMETDHE H OKABHBA-
eTcd HOJeSHHM NIPH Haxo;xaeHmM ofbeMoB. Ilpocrelimmme caemeTBma
npuauuna Kaeanrrepa B momere BhipecTH caMu, HNoxasxmre, HAIpH-
Mep, UTO OpAMON H HaKAOHHHA IHIMAADEH ¢ OOIIMM OCHOBEHHEM
K BHICOTON HMewT DaBHHE O§beMbl.

B XVII 5. 6pn cAeslaHBEl MHOrHEe OTKPHITHA, OTHOCAIHECE K
HETErpansHoMy HeumcaeHuaw. Tak, II. depMma yixe B 1629 r. pemun
IVFATY KEAAPATYDHL ool xpupoll y = x™, rae n — mexoce {(T. €. 00 Cy-

mecTBy BB dopuyny | x"dx = ) x"*1), u Ha pTOf OCHOBE pemmA

PSA 38489 HA HAXOMACHHe NKeHTPOR TaAxecTH. H. Kemnep npn BxBoAe
CBONX 3HAMEHHTHX 3aKOHOB ABMMOHHSA IAAHeT PAKTHYCSCKH ONMDANCH
ga uaeo npubGrMienHoro muarerpupomanusa. H. Bappoy (1630—
1677), varrens HeoToHa, GIA3K0 DOZOIDEGT K NOHHAMAHHBIO CBASH HH-
TerpupoRaBus ¥ Audwpepennuporanng. Boapmoe juauende MMeNH Da-
ot wo nmpefpcTaRdenno byEruull B BHUAe CTeHORHMX DAXOB.
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NeGer Awpn

(1875—1941) —

ppartiyackuidl MatemMaTuk. CoanaTens TEOPUM NepbI
{0600WweHMe NOHATHIN NNOWEAAW M O0beMa), HA OCHO-

BO KOTOPOH paspaboTtan HoByld TeopHio MHTerpana.

Oagaxo npu Beelt 3WAYHMOCTH PE3YALTATOB, HONYUSHHRIY MHO-
TEME 9pessuusiinoe maobperaTesbHbIMM MaTeMaTHrRamMym XVII crone-
TR, HCUHCACHRAA eme He Onno. Heolxomumo Onino BrmpenurTs OfIIue
HIeH, NeXAIIHe B OCHOBe DeIICHMA MHOPMX UYACTHHIX 38484, & TAKMe
YCTAHOBHTE CBA3b onepanuil auddepeRunpopaHns ® RHTeTPHPOBAHT,
JADMY0 ToeTATOYEO o0mmit aaropaTN. 9ro caenany Huwron u Jle#ts-
HANO, OTKPHIBIIHe HE3ABHCHMO ADYT OT Apyra HarT, WIBecTHRIE Bam
nox HaspanueM dopmyan Heioroma — JlefiGauna. Tem caMmiM OKOH-
qarenpHo odopuunca obuu# Merox. Ilpeacroano eme HaydHTHCA HA-
XOAKTE: nepeoofpasEnle MEOrEX GYHKIHA, AATR JOTHYECKHE COCHOBHI
HOBOT'O MCuUMCHeHua u T, 0, Ho raapHoe yixe Omno cpenano: audwpe-
PeHIHANBHO® H HHTErPAAbHOe HCYHCREHHE COIAAHO,

MeTooH NMATEMATHICCKOTO AHAIH3A AKTHBHO DASBHBAJINACH B CJe-
ZVIOINEM CTONETHE (B LEpBYI0 O4Ycpefb CNedyeT HASBATE HMEHA
JI. Ditnepa, 3aBepOIMBIIETO CHCTEMATHYECKOe ACCACKOBAHAE MHTErDH-
PoBaENA NeMeHTAPDHEX $yuxnuii, u H. Bepayana). B passaTem #AR-
TerpaZbHOr0 MCYHCAGHHA NOPHHAAM YYACTHE PYCCKEEe MATEMATHKH
M.B.Ocrporpagckuli (1801—1862), B.dA.BymaroBckmii
(1804—1889), II.JL. Yebmmer (1821—1894). IIpmanunnenpEOe
SHAUCHUE UMeNH, B YACTHOCTH, DOSVIALTATH Yebnimera, AOKA3ARHIETO,
YTO CYIMECTRYOT HHTETPANL, He BLIDASHMLIG Yepe3 3/eMeHTADHEe
dyHKIEH,

Crporoe H30KEHNE TEOPHE HHTETPANA NOABHIOCE TOXEKO B XIX B.
Pemenne asTolf sagesn cpasano ¢ awenanE O. Koma, ogHOTO B2 Kpyn-
HeffIRX MATEMATHKOP HeMemKoro ydenoro DB. Pmmama (1826—
1866), Pppannyackoro matemaruxka I'. Jap6y (1842—1917).

(TBReTH HA MHOTHE BOOPOCH, CBABAHHHE C CYIIECTBOBAHMEM IJIO-
manelt 1 ofnvemor duryp, fuav noayuenm ¢ cosganneM K. dKopza-
soM (1838—1922) Teopuu Mephl.

Pazauynue ofiofmeHNA DOHATUA HHTErpana B BAY&Ne HAMIETO
croneTns GhAM npeanokeHn GpamRmyscKUMH MareMarmraMmu A. Jle-
Gerom (1876—1941) m A. aaxmya (1884--1974), coBeTCKEM MA-
TeMaTAKOM A. . XaEYREH K (1894—1959).
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Bonpocb! ¥ 3a4aun Ha NOBTOpeHWUE

1) Chopmynupylite oapexerenue Nepsoodpasnoi.

2) Noxammure, uro byvExnua F aengerca mepnoobpasHoit mna
dyaxnen f B R:

a) f(x)=2x+8, F(x)=22+8x+1;

6) f(x) = sin 2x + 3, F(x) =-"252%

+8x;
B) 1(x) = 2% + 5, F(x) = -%+5x+2;

r) f(x)=~—eosi;~+1, FP(x)=-2 sin§+ x.

3) Asnaerca au ¢yuxnaa F nepecobpasmoii paa dbymxoum f
HA 3AgAHHOM IDOMEKYTKE:
a) F(x)=22-x, f(x)=2x-1uwa R;

6) F(x)=lz—sinx, f(x)=—l3 —cosx Ha R;
x x

8) Plx)=2%+1, f(x)=%+xna]2,
r) F(x)=x+cogx, f(x)=1-5in x ua R?

1) CoopuynupyiiTe UpH3EAX ROoCTOoAHCTRA JYHRKIOHM Ha 3afaH-
HOM npomexyTke. ChopMyampyilite ocHOBHOE CBOMCTEBO neprool-

pasaoi.
" 2) Banmmmre oSmui BUA neppoobpA’EHMX AN (DYHKIHM:

a) f(x)=kx +b (¢ u b — mocTOAHRAKE); 6) f(x)= 12 :
Co8° X

B) f (x) = x* (n — nenoe umcAo, B = -1); r) f (x) =cos x.

8) Nxa dyaxnun f Halizute nepeoofpasEy® F, NPHEEMADIYIO
3alaHHOE JHAUCHHEe B JaHHOHK TOUKe:

a) f(x)=s8inx-cos x, F(r)=1;
O f0=2-2 FE=5

22

B) f(x)—Zx 5 F)=-2;

r)f(x)————— F (6) = 10.
Nk

1) Chopmyaupyiite TP OpABHAS HARMKIeHRA NepBoolpasHEIX.
2) Haiianre obmull puA meproodPASHME ANA @ymmnn

= -2 . =8 __1_.
a) f (x)=sin3x-—2; 6) f (@) =% =

3
B) f(x)=(4-5x)% - r) f{x)=x- 10 cos 2x.

1,
(2x-1)%’
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8) Nas Pyaxnuu f wafixmre neproobpasmymd, rpadmx Koropoit
IPOXOSHUT }epes TouKy M:
a) f(x)=(2-38x)* M (1; 2);

6) f (x) = sin 2x, M(%; -2);
B) f(x)=+2cosx, M (E; 2];

1

r xX)=-———, M (0; 3).

) f(x) Nrrsi (0; 8)

1) Kaxyrio bArypy HasmeaT EpABoauHeHOR Tpamenmel? 3ann-
uraTe GopMyNXy IXd BRYHECIGHHA ILIOMAZM KpHBoanHelHHONd Tpa-
TenuH.

2) IIpaseanTe HPREMEDPH KDPHBONHHeHRHIX Tpamemwmii.

3) HuolpasmTe KpHBOIHHeXRYO Tpanemmio, OTPAHNYEHHEYI0 AAH-
HEMHE JAHASME, ? HAligpTe ee ILIOIMAAL:

- = =£ =£'
a) y=singx, y=0, x i 3

6) y=-23, y=0, x=-2;
B) y=(x-1)% y=0, x=3;
r) y=83-2x-2%, y=0, x=0, x=-2,

1} O6nacEnTe, YTO TAKOS HHTRPDAT.
2) Seoumwure popmyny Huwrora — JlefiGrrua. Bruuncianre ma-

3 2
?) ;! (x+d;0)3’ ) !%’
B) fsinxdx: r) fx”dx.
. ]
8

8) BriudcanTe mWIOmALL GUrypH, OrpARUYeHHON JHHAAMA:
a) y=2x% py=38ux;

6) y=x2—-dx+6, y=1, x=1, x=8;

B) y=4-x%, y=3;

r) y=cosx, y=1, x=—%, x=

A
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§ 9.
O6o0meHne NOHATUA CTEeIeHU
32. KopeHt n-A CTeneHyn M ero CBOWCTEA

1. Onpepenenne Kopaa. C noEATHEM KBAADATHOTO KODHHE
W3 WMHC/NA & BLI Y3Ke 3HAKOMAI: 3TO TaKOe YHCAO, EBAADAT KOTOPOrO
paBeH ¢. AHAJMOIHYEO OOpeJeadAeTcd KopeHb fi-fi CTelleHW M8 YHCIA &,
rZe n -~ NPOM3BOJBPHOE HATYDAJIBHOE YHCJIO.

Onpepenexnue. Kopuem n-ii emenenu us3 wicia @
HAGHBACTCS TAKOE THCAO, A-S CTENEHL KOTOPOro pas-
Ha 4.

B DOpamep 1. Kopems Tperseit crenenn ms wmcaa 27 pasen 3,
rak Kakx 3% = 27, Uncna 2 M -2 ABAAIOTCH KODEAME mecTolf cTemeHn
u3 uncna 64, mockoasxy 26 =64 u (-2)° = 64,

CoryacHO RAHHOMY ONpeReNeHHI0 KODeHh 7-ii crememn us uue-
N8 G — $TO DelDeHMe YpaBHeHRA X" = g, Uucao xopmeli aroro ypas-
HeHRA BABHCHT OT n E ¢. PaccMorpum dyuxuuno [ (x) = x"

Kak mapecTHO, Ha mpoMexyTie [0; oo) sTa pyEKRONA npu A0O0M
R BOBPACTACT B NPHHUMAET BCe SHAYEHAA M3 mpoMexyTra [0; oo).
IIo Teopeme 0 xopae {m. 8) ypapReRme x™ =g ana nwoboro a € [0; o)
HMeeT HEOTPHUATENbRENI KOpeHb, H NPHTOM TOABKO OZME, Ero masn-
BAIOT GPUPMEMUNECKUM KOpHeM n-ii cmenenu uz wucac a B obosHa-
YAKT VG THCNO R HASHIBAGTCA NROKG3EMEREM KODHA, 8 CAMO UHCIO
a — nodxopennwM autpaxcenuen. 3EaK KOpPHR J_ HESHIBAIOT TAKMKe

paduxarom.

OnpepeneHve. Apupmemuneckum KoprRem R-i
cimenenu U3 “HCAQ G HALBAKT MCOTPHUATEINLHO
9YHCHO, N-A CTeHeNL KOPOPOTO DABHA 4.

B Ipumep 2. Haltzem sHauenme: a) ?JE; 6) 'd%.
2) Y8=2 mak kak 2°=8 m 2 > O;
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2 2 16 2

IIpx verENMX 1 dyEHENUA [ (x) = x° gerHa. OTCIONA CHEAYET, TTO
ecnn ¢ > {), To ypasHeRne X" = @, KPON¢ KOPHRE X, = VE, HMeeT TAKIKEe
KOpPeHb x2=—'ff3. Ecax a =0, T0o Roperb omaH: x =03 ecan a < 0,
TO 5TO ypaBHemme Kopsell He mMeeT, MOCKONBKY UETHASA CTENEeHBL AJO-
Goro wAcAA HeOTPHIATeALHA.

Hrax, npa 4eTHOM n CYIIECTBYIOT ABA KOPHA n-H cTemeHN Ha
A1060r0 MONOMCHTENLHONC THCNA §; KOpPeHs n-i crenean nu3 wucaa 0 pa-
BeH HYMO; KopHell uerHOH CTeneHH H3 OTPMEATCALELIX YHCeN He CY-
ImECTBYeT.

l Opuamep 3. Vpasaenue x* = 81 AMeer ABA KOPHA: 3TO YHOIA
8 m 3. Takum 00GpasoM, CYyIIeCTBYIOT JBa KODHS 9eTREPTON CTeHeHH
ns 81. IIpn »roM Vﬁ — 9T0 HEOTPHOATENALHOE YHMCNO, T. e, ‘Jﬁ =3,

a -3=—‘£Iﬁ.

Npruep 4. TloROMATENBHHM HODHEM YDABHEHHA x*=3 aB-
JASTCA MHCAO % 910 uEcno (TAK ke, BIOPOUYEM, KAk K -%) uppa-
HHOHANLRHO. Ero ZeCATHYHEIe 3HAKH BHYHUCANM NOCAeLOBATENBHO.

1<%3 <2, Tax xax 1* < 8 < 2%
1,3<%¥8<1,4, Tax kax 1,84 <8< 14t n . 4.

(y6eamrect, wro V3 = 1,31607...).

IIpu HeveTHHX sHAveHHHAX n Gyaxnus f (x) = ¥* Bo3pacraer Ha
pcell uncnopoft npamMoit; ee 06nACTh sHAMCHHH — MHOMECTBO BCEX Ael-
CTBHTEABHEX yuce). IIpiiMeHAA TecpeMy O KOPHE, HAXOANM, YTO YPAB-
HeHHe x® = g UMeeT OAMH KopeH: IpH AWHOM ¢ H, B YACTHOCTH, ODH
a < 0. 9ror ropers Axa Moboro sHaveHNd 4 (B TOM 9YHCTEe B § OTDHHA-
TeARHOro) 0003HaAYAI0T “a.

0) #%=§, Tax mm(éjzﬂ u 350,

Hrak, npy HeUeTHOM 1 CYINECTBYET KODEHS R-H CTeneRH
Hz aob6oro YHECHA G, H NPHTOM TOJBRO OAMH.

Ana xopHell HeueTHON cTeneRU CHOPABENNHBO DABEHCTBO
Y pp JV- .

B camoM jeje, (- ’VE)” =(-1)" . ('J'JE)“ =-1.a4=-a, v. e. TAC-
A0 eCTh KOPeHb n-it crepenu us ~a. Ho Taxolt KopeHb IpE HEYeTHOM 1
equmcTBeRMuA, Cuegosarensuo, 3f-a = - fa.

Pasencrao ",f— =— ’;'JE (IIpH HeveTHOM 1) NIOBBOJIHET BHIDASHTE
KOpeHL HeueTHOHM CTemeHM M3 OTDHUATGJALHOIO YHCHA uepes apud-
MeTHYeckHHi xopeEb TOH e crenemn. Hampwmep, 54-71 =-3 71,

V27 =-327=-8.
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Sameuanne 1. Jna moboro pelicTerrenniioro x

vx—,,={|x|, ecn® n YeTHO;

X, &CJIM N HeYeTHO.

(Hopasknre 370 CBOBCTBO CAMOCTOATENBLHO.)

Bamevanue 2, YaobHO CUHTATE, YTO HOPeHR HepBOi cTeme-
HY B3 9THCAA ¢ DaBeH . Kax Bel yiEe SHaeTe, KODeHh BTOpoll cTemeHy
H3 YHCAA HAIHBAIOT KEAOPAMHLLM XODHeM, A MOKAGATEeNTb 2 KOpPHA
HDPE 3BIIMCE OAYCKANT (HaIpHMeD, KOPeRb KBAAPATHHHA M3 7 obo3HA-
yaroT npocTo +T7). KopeHs Tperheff cremeRAM EABKEBADT KYOuvecKuM
KOpHEM.

BB Ipamep 5. Pemam ypapwenme: a) £5=-11; 6) x5=1T,
a) o ompesienenu xopHA n-if cTemeHN UMCAO X — KOPeHbL IfA-
Tof cTemeru m3 ~11. IloxaszaTens KOpHA — HeveTHOe wTucAe 5, mo-

ITOMY TAKON KOpeHb CYMECTBYET, H NPHTOM TOXLKO OZHH: STO 11,
Hrak, x =- Y11.

6) Ilo ompeseneHHMI0 KODHA n-l CTeNeHH Denl¢HWeM YPABHOHHS
x% = 7 apnsercs Qucxo gﬁ. Tak xak 8 — Y@CHAO YeTHOE, — W TAKMKe

#ABAAeTCHA DeHIeHMeM RaEHOre ypaenexHud. Hrax, x, = 7, Xp=— 8.
OTBeT 3amumen Tak: x =21 7.

2. Ocnopusie cpoiicTsa ropmeil. HanoMuum HSBECTHHE BaM
cpoifcrra apudMerHuecKEX KopHelt n-& cremenm,

Jdna nwforo marypansmoro n, nexoro & m mobux me-
OTPRAUATSJILHEIX HUCEN 4 H b BHITIONHEHER! PABeHCTBS:

1°, Vab =%a -/b.
ﬂ!=:J.—;:
2, J; i (b = 0).
8, Wz =g (k>0
4. Ya ="%a¥ (k>0
5% Yat =(Va)' (ecm k<0, 10 a » 0).

JNokamen ceoficreo 1°, Ilo onpenenennio Y/ ab — 3710 TaKoe HeoT-

PHIOATeLHOe MHCIO, A-4 CTéNeHb Koropore pasea ab. Yumeno Va- o
HeoTpunaTenbHo, JIoaTOMY AOCTATOYHO IPOBEDHTH CHPABEJIHBOCTE

papercrea (%a -Vb)" =ab, Koropoe murexaer wa cmoficrs cremenn
¢ HATYPANLHEIM KOKA3ATeNeM M ONpeAeNleHHA KOPHA n-i cremeHm:

(Va-V5)" - (¥a)"- (¥5)" -ab.
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AHRATOrH9HO ZOKASHBAITCA CAGIYIOMIAEG TPH cBOHCTEA:

Vo500 {E]u (Va)”
Vb e

iy
V>0 u (V)"<((¥) | - @ra

Vo>0 = (‘:/E)“"=((’xf;)“]*=a*

Joxaem Teneps ceolicreo 5% Sameram, 4To n-4 CTEHOHDL THCAA
(¥a)* pasma a*:

L] L
(¢@y |-cap=( (v ) -a
Tlo onpepenesnio apudMeTHYeCKOrO KODHSA ("JE)**—- W (rax
kax (Va)' >0).
TIpusegeM npuMepn &puMenenna csoficrs 1°—5° x peme-

ERIO 387484 Ha IpeolpasoBanMe WHCIOBRX BHPAMNKEHMI, COAEP/RAINX
KODHH,

Jl Dpamep 6. Ipeobpasyen Bupamenns: a) V8 v4; 6) fJ51i6;

®) V¥T; ) *V128; 2) V128°.
a) ¥8.-¥4 =38.4=332 =2 (cooticreo 19);
4
6) 4f6.L =481 - YBL .3 (oinerno 29);
16 16 m 2
E) I (cBoiicTBo 3%);
r) 2128 =%/27 = %2 (caoticTeo 49);
I) npamMerna cpoficrso 5°, maxomm ¥128° =(V/128)* =29 =8.
Joraxem crexyiomee cpolicTBo apudMeTHYECKOr0 KODHS:

8°. Jaa mobux uAacen @ m b, Takmx, uro 0 < a < b,
BRINONHAETCH HEPABEHCTBO va < WD.

IlpopeneM HOOKA3ATENBLCTBC METOROM OT MpoTHeHOTO. fomy-
CTHM, UTO Va > Vb, Torma mo cBOHCTBY cTeneHell ¢ HATYDANBERIN

OoKasaTeaeM ('VE)" » (“\5)“, T. €. @ # b. D70 IPOTHBOPEUHT YCJIO-
B0 a < b.

210 okasareannaa u Aorapudmmueckan PpyEKUMH



BB Hpumep 7. Cpasrum uncaa 32 r V3.

YipegcTapam o uisn BAAe KOpHEX ¢ OZHAM M TeM e IORa-
=1%/82, V3 ="¥3® ='%/27 (caoiterno 49%). M3 He-
pasencrBa 32 > 27 no csofticrey 6° caenyer, wro 12/32 > '%/27, u, sna-

satenem: V2 =325

war, 32 >%3.

Npumep 8. Pemmum nepapemcTRO x° > 20,

910 mepaseHCTBO PABBOCKIBLHO BepaBemcTBy x° — 20 > 0. Tax
xay byHruma f(x) = x% - 20 HenpepuBHA, MOMKEO nocnomonama
MeToIOM HMTeDEaNoB. YpamreeRwe X% — 20 = 0 umeer JBa KODHA: 420
z -%20. Bra umena Pas0HRAIOT WMCAOBYI0 OPAMYIO HA TPH HpOMe-
MyTKa, Peimenre JAHAONO HEPABeHCTBA — O0LOAHHEHNe ARYX M3 HHUX:

(-o0; —%/20) u (5/20; o).

381.—

YnpaxsHeHun
IIporeprTe cOpasefAMBOCTL paBeHcTB (381 —382).
a) Y16 =2; 6) ¥V-1=-1;
: ) ‘Y1024 = g r ¥-243 =-3.

a) '"WVi=1 6)%64=2 3) Y-843=-7; r) V0 -=0.

Briuucimre (388—384),
a) H -27; 6) V81; B) V-82; r) Y64,

5_1_0 4-§L- s,,_gz. 481
8 Y3z’ ©Vezs® PVE T Vze

Pemnte ypapHenns (385—388).
8) X*+4=0; 6) x®*=5; B) ¥*=4; 1) 2=10.

a) x19-15=0; 6) x"+128=0;

B) % — 64 =0; r) #*= 38,

a) 16x4-1=0; 6)001x8+10=0;
8) 0,02« -1,28=0; r) 12 —-—xg—O

a) ¥x=-06; 6 ¥Yx=8; n)&=5; r Ye=-1.

Hafaure sHaYeHHe YMCAOROIC BHIpameHna (389—394),

o) (-Y1D)*; 6 2¥-2)*; 8 (¥D)*: n (-V2)°.
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890.— a) 4/16-625; 6) ¥/82.243;

B) ¥8-343; r) 4/0,0001-16.
301.— a) 3160-625; 6) ¥24-9; ) V48-27; r) ¥75-45.
392.— a) ¥9 .Y9; 6) V16 .%/-8;
. ) ¥27-¥Y8; r) 3-25.%25.
S 3Tem dfiom I 8riss
303.-& a) 3 625; 8) ‘123; B) 8243; r) --51—23.
3 {s 9 2
w64 4lggl .3]_gle.
3048 2) /950000000 \[3916 : \’ 81
5
sfill g5 V9 of_248 _of 41T,
R T » §- 20 Y
428 .11 i‘@_
r) 38 12 +%.
395.-§ Hafigyre DmepBre fgBa AGCATHUHHEX 3IEAKA (nocae asamaTodk)
qHCNA!

VY2 o¥s 8 JT nVa

IMonssyack TaGMHUANE HAH KAJILKYIATOPOM, HalixaTe mMpRGEN-
JMEeHHO® 3HAYEeHHe KOpHH ¢ TouHocTeid mo 0,01 (396—897).

396.4 a) ¥10,17;

6) J71; 8) 13,21; r) Y11
397.4 a) Y13,7; 6) %/10: ) 42.8; r) ¥13.
Cpasanve unena (398—401).
5 . 12 5 .
398.J ) 402 u o; s)mnw\{:_;,

p) Y18 r 1; r) 40,2 » %0,3.

399. ¥ a) -;-?JE - [G\g]a;

401,

B)Wn;sfé;

a) J0,8 = 30,05;
n)‘?nm;

2 Y04 u Y05
a)‘-2n§,/-—4;

6)“,[%- u '5/0.43;
r) %o,8 u 1.
6) V4 » ¥8;
r)ﬁnm.
6) 3-6 » 3-3;
r)3-5nﬁ.
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402.,— BuiuecuTe MHONKHTeNR 38 3HAK KopHA (3 > 0, b > 0):
a) Y64a%1; 6) ¥-12847; ) V621%%; 1) V54a19.
403. Brechre MEOXATETH nop 3gaxk KopEA (@ > 0, b > Ok
4 » 5b8 - 4 - 8
a) -b¥3; o) abt;’?, a7 ) -abda
Ilpe Kaxkux aHaveHHAX G BEpHO PABSHCTRO (404—405)7
404.8 a) VaZ =-a; 6) VYo =a; ®) Va_5=|a]; r) Yat =a.

405. 8 a) ¥a® =-0; 6) ¥ab =-a; B Va* =laj; ) Ya =a.

IpezcTaskTe BHIpAKeHNe B Bajge xpofn, 3HaMeHaTeAb KOTOpOoit
He COAeDKHT 3HAKA ropmsa (406—407).

3 . a-y2 1, J8+1
406, 9 a) 75 6) A B) e ds r) Toi
407. L 6 Y=, 2 5_,
D iz "= Y Van
TIpMBeAUTE YHCHOBOE BLIDAXMKERHME K BHAY @ Wb, Tae @ — pa-
HHOHANLHOE YMCIO, & b — Harypanxsmoe (408-—409).
408.— i; (1) 6 H _§_; _12.
T 'wmw "W V%

w—a V27 0ylyz 9 3!.:%; n 41¥5.
410.— PemnTe ypasHeHme ¢ IMOMONLE) IOACTAHOBKH ¢ =fJ; HIH
t=%Y%:
Ca) Yx-5Vx+68=0; 6) Vx+¥zr=2
- g) Jx-8¥x+2=0; r ¥x-5¥x =6.
: Peminre mHepasermcTRa (411--412).
411.-§ a) x*<8; 6) x1 > 7 B) x19>2; r) x* <&
112.8 a) Yx<-1; 6 Yx>2: 8) Vz>2: r) Vx <3
Yupocrure pepakennsn (413—414).
413. 8 a) ¥a®, re a < 0; 6) ¥a?, rne a > O; 8) Va®.
4144 a) ¥a® -Va?, rre a < 0; 6) Vet +2Va7, rae a > 0;

B) W—W, rae a » 0; r) Va_3—+3w, rae ¢ < 0.
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415.,— Hafizure sHaueéHKMe BRIDAYKEHHAA:

a) ¥10+J73 . 310 -73; 6) ”(“ «/_’F,
? B) ‘Jﬁ-m- 4J9+Jﬁ; r) \(5- 5- Jg-i-\/_.

416.-8 IlpeAcTaBbTe BHpaMXOANe B BUAe ApolH, sHAMEHATENAL KOTOPOH
He COAEePKHT paauKaia:

1, 2 . .2 3a
5% Vel PET D et

33. UppaunoHansbtbie ypaBHEHMS

YpasEeEns, B KOTOPHX II0A 3HAKOM KODHA CONEDIEHTCA
nepeMeHHaR, HASKIBAIOT Uppayuoraarvivismi, TakROBO, HAIPAMED, YDAB-
HEeNHNe ‘U; -2=0.

. HDpumep 1. PemuM ypasserne . x2-5=2,
Bosseaem o0e YACTH 9TOrO YPABHEHHA B KBAZPAT M TOAYYHAM
- § = 4, oTkyaa cnenyet, 9o x2 =9, T.e. x =3 i x = -3,
TIpoBepHEM, 9TO NOJYYeHHBIE THCAA ABAKIOTCA PEIIeHAAMH YDAB-
EeHnA. JeficTENTENEHO, IPY NOACTAHOBKE HX B JAHHOE YPABHeHHEe IIO-
NYYAOTCA BeDHRI® DABCHCTBA

JFE-6=2 n (-8 -

CregopaTenpHo, ¥ = 3 ¥ x = -8 — pemenda ZAHHOMO ypaBHeHu4,

IIpaMep 2. PemmAM ypabHeHHe «/; =x-2.

BosBega B KBagapar o0e YacTH YpAPHEHHSE, NOJYYINM X =
=x% - 4x + 4, Tlocne npeofpasoBaEdf NPUXOCANM K KBAJPATHOMY
ypaeHeRno x° - 5x + 4 =0, HOpEH Kotoporo x=1 B x =4. TIpo-
BepPHM, ABAAICTCA JH HAfijleHHBe UHCNA DENICHHAMH JAHHOIO YDAaB-
Hennd. IIpn mogcranoBre B Hero umcixa 4 NoayYaeM BEpDHOE PABEHCTBO
Ji=4-2, 1. 6.4 — pemenne ganaoro ypasgernd. [Ipa nogcranosre
e ynHcaa 1 moxayuaem B mpapoit uacTe -1, a B Jepoif yacTa vucao 1.
CnegopaTenrHo, 1 He aABAseTCA pelneHMeM YDPABHeHHMA; FOBODAT, YTO
3T0 nocmopornuil Kopenb, NONyUYeHHHA B pPeayARTATe ORHEATOIO CIIO-
cofa pemernda. OTBeT: x =4,

Mu BHAMM, Y¥TO ODH pPellleHNH NPPATHNOHANBHEX YpaBHeHHAH mo-
JYyYEeHHbIe PeOIeHHd TpeGYIT IpPOBepKH, NOTOMY, HANpDHMeD, UTO He-
BepHOE PABSHCTBO NPH BOIBEMEHMH B KRAADAT MOKeT IATH BEpPHOE pa-
BeHCTEO. B caMoM Zene, HepepHOoe paBeHcTBO 1 = -1 mpH Bo3BeAeHMH

B KBAAPAT A8eT Bepmoe paBeEeTBo 1% = (-1)2.
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B ntpumep 3. Pemuym yparnennue w’“8'2=ﬁ~ .
Bospenem o6e uacTH 3TOTO YDAEHEHUA B Kpagpar: x2-2=x,
OTRYZAA TMONyYaeM ypangemme x2 — x — 2 = 0, xopHE Xoroporo x =~1
1 x = 2. Cpasy SCHO, YTO YHCHO —]1 He ARNAECTCHA KOPHEM AAHHOTO YDaB-
HeHMA, TAK KAK ofe YACTH ero He onpeieneHsl opu X = —1. Ilpu nmoa-
CTAHOBKe B VDABHEHHME 4UHCAA 2 IOAYYAeM BepHOE pPARSHCTBO
1}22 -2= JE CregopaTenpno, PeMeREHM JSHEOTO YDABHEHNH ARIAET-

¢ TOARKO YHeno 2.

Hpumep 4. Pemnan ypaeEenme +/x —8 =4 -1,

Bozpoaa ® xBaapaT ofe 4acTH PTOr0 YPABHEHHA, NOJYUAEM
x-8=4-x, 2x =10, x = 5. Hoacranoproit yGemaaemca, 4To YHC-
n0 5 He ABAdeTCH KOpHEM IAHHOIC ypasHeHNsa. [[0aTOMY YDABHeEHE
HE¢ EMeeT pelmeHmii.

Huoraa yaofEee pelaTh HPPAIMOHANLHEIC YPABHCHHS, HCIOAL-
8yf# PARBHOCHALHEIE IEPEXORH.

B DOpumep 5. Pemnn ypaBnenne Vx -2 = x-8.

Ilo ompemenenmw ~x ~2 — 5170 TAKOE HeOTPHOATENLHO® YHCIO,
KBAJPAT mpor}wn TOAKOPEHHONY BHPAKEEWI0. JIDYrUMu CAOBA-
MH, YPAEHEHHE X —2 = ¥ —8 paBHOCHUALHO CHCTaMe

x-2=(x-8)2,
x-820,

Peiras nepeoe YpABHEHWE CHCTEMEl, DABHOCHALHO® YPABHEOHHIO
x% - 17x + 66 = 0, nonyuum xopeu 11 u 6, Ho yenosmue x — 8 » 0 BLI-
noxHAerca Tonesko ana x = 11. IlosTomy AsEHOe ypaBHeHHe HMeeT
OARH KOopeHb x = 11,

NMpunep 6. Pemnm yparnenme x-1=3{x2-x-1,

B oranume OT PACCMOTDEHHEIX paHee NMPUNMEPOB SAHHOE HPDA-
BHUOHANLHOe YPARHeHHE COJEDSKIT He HRAADATHHIE KODeHh, 4 KODEHE
Tperbeft cTenesn. ITosroMy Aas Toro, urobH <HabaBUTBCA OT papu-
Kajlas, HAAO BO3IBECTH o0€ YACTH VPABHEHHA He B KBAZPAT, & B KyO!

{(x - 1% = x2 — x — 1. ITocne mpeoSpasosanuii moayuaem:
B2-32+8x-1=x2-x-1,
X~ 4x?+4x=0,
x(x2-4x+4)=0,
x(x-2¥=0,
HTBK. xl=0, x2=2.
Npumep 7. Pemuuym cucTemy ypasmeamit
{3\/;+sy=4,

x+y=28,
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Tonomue 4 =3/x u v =§/§, NPEXOXAM K CHCTeMe

u+v =4,
u®+v8=28,
PasaosxuM JIERY0 4aCTh BTOPOTO YDABHEHHMS HA MHOMHTONN:
W+ =(@@+v)(@i-yv+0v?) — 2 DoACTABHM B HEre HZ NEPBOTO

YPAaBHEHNS u + v = 4. Toraa moayyHM CcHCTEMY, DABHOCHABHYK BTO-
poit:

u+v=4,
wl-uv+vi=1,

HoacTarnraa BO BRTODOe YDABHEHMe 3HATeHHe v, HalfjleHHOe H3
nepeoro (v =4 - ), IPAXOAUM K YPABHOHHI)

BR-pud-w+d~-ul=7 1.6 u2-42+3=0,

IlonyuenHoe KBANPATHOS YPABHEHNE HMEeT XBA KOpHA: i; = 1
B U, =3. CooTBercTByOITHe SHAYEHHMA U TAKOBLI U, =8 ®m v, =1.
Tlepexond K NOPeMeHBHM X M J, NOAyIacM: VX =Uy, T. € ¥, =
=ul=1, y=03=27, x,=ud=27, y,=0vi=1

Orser: (1; 27), (27: 1).

Ynpaxnenna

Pemare ypasaenaa (417—420).

417.— a) Jx+19 =10; 6) 3z 28 =2;
B) V61-x% =B5; r) ¥Yx-9=-3,
418. 8 a) Yx+1=2-5; 6) x+2x+8 =6;

B) m=x-2; ) 3+vB3x+1l=2x.
419. 4 a) V2x+1= a2 -2x+4; 6) Vx = Jx?-x-3;
B) Yx+2 =+2x-8; r) v9—2x2 =Jx+9,
420.§ a) x =523+ 22 -6x+8; 6) x-2 =§J?-_:

B) x={{2®-x2-8x+20; r) x+1=3x?+2x2+x.
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421.— Pemmre ccTeMy ypasEeEml:

a} %'sty:l, 6) 4%'%"2&9
8¥x -3y =10; 2Vx+84y=82;

9 2¥z+4y =1, 9 Vz+3fy =545,
44y-3Vz=6; 5Jy-2Jx=6.

Pemnre ypasneana (422—425),

422.— a) Yx+1Jx+6 =6 6) r+l =Jx-1;

1[ x-1
x+§ A g
n)m—J3x+2, r Jx J2-x =2z.
428.— 8) Y5+ Vx+8 =3 6) i xi-16+x=2;
8) y18-2+10 =4 r) Jr-Jx?-5 =1

424.— a) Vx-8=1+Jx -4 6) Vx+2-Jx-6=2;
) 2+410-x =422 "7%; r) yi-2x ~-3=+16+x.
425.— a) Jx-3-6=x-38; 6 ¥xr1+2¥x+1=3;
) Vx5 =30-Jx-5; r) 3%fx2-8+5x*-3=4.

Pemmte cucreM ypapHenuil {(426—427).

b

m_g 2x-Jy=5 5 J6+x-3./3y+4=-10,
ﬁ Jx Jy=3; 4/3y+4-5J6+x =86;
J_+3J_ 10, N 2Jx-2 +/5y+1=8,
J_J' =8; 38Jx-2-2 fBy+i=-2.
427, a){ +y =8, 6 {W‘LW:&
x-y=16; xy = 216;
2) {J— -Jr=4, r) {%-W=z,
x—y=32; xy=21.
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34. Crenevb C paUVORaANbHLIM NOKAa3aTenem

Ban yixe SHAKOMO NOHATHE CTEIEHHN IMCJA ¢ MeANM IOKA-
saTeneM. Bupakenne a” ONPEefeNeHO ANA BCEX ¢ H I, KPOMe CIYYAA
a=0 npn n < 0. HanoMuuM cpolicTRA TARMX cTemeHeii.

Ana moberx yncen ¢, b ¥ MOSHX MeANX YHCI M U B
CHpABEAIMEE] DABSHCTBA!
@ a*=a”*" a":a*=a""" (a = 0)

(amﬂ_:amB;
- ot . a __Q'_’_ "
@y=a-v; (2) =2 (beo0y

al=ag; a®=1 (4= 0).
OTMETHEM Tar:e Ciaelyiomiee cBORCTEO:

Ecorm m>n, 7o a™">a" npa a>1 7 g™ < 4" npm
0<a<l,

B sroM nyEKTe ME 00006OIMM NOHATAES CTENOHH 9YHCNa, TPMIAE
5 1

cMuea BHpameruad Tama 203, 87, 4 2 u v, 5. EcrecTsenHo mpu
8TOM OATH OLpeAeNieRNe TAK, 9TOO0Hl CTEeNeHH ¢ PAIMOHANBHHENY IOKA-
aaTenaME obmaganu TeMH e cpolicTBaME (ANIR XO0TH OB HX 9ACTHIO),

970 H CTENEeHH ¢ OeJKM NmoxasaTereM. Torga, B 9acTHOCTH, N-4 CTe-
"

neHb YACHA ¢ * gomEHA OMTE papHA a®. Heitcrearearno, ecan crolicr-
Bo (a7)? = gM BHmOAHAETCH, TO

3

Ilocnemnee paBeBECTRPO O3HAdYaeT (OO0 OHpeAeNeHHMI0 KOpHA n-#
m

CTENeHH), 4TO YUCA0 ¢ " AoamHo OHTP KOpHeM n-#f cTeneHN M3 WHC-
Jaa a™.

Onpegenenne. Cmenenso uucas a> 0 ¢ payuo-
HAALHOEN ROKAIBMEREH T =-'£, e mt ~— Neaoe YHe-

A0, & n — HaTypansuoe (n > 1), HALIRAeTCA UMCNO

“Ja_"'.

Hrax, HO ONpeAencHHIC
mn

a" ="am. (1)

Creneny uMcida 0 onpemeneHa TONBKO ANE NOIOKHTENBHBIX
noxazarenelt; no oopegereamo 07 = Q ana moboro r > 0.
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| Npamep 1. [lo ompegeNeHHI0 CTEMeHH C PANMOHAABHLIM UO-
KazaTeneM

5 X
=7 28 =25 =%32; o 1 =57,
1

R Hpguep 2. HafineM 3sHAYeHEWA YACAOBHX Bhpakemu#t 8%,

814, 128 7,
HO OfnpegeIeHHy CTEJeHH ¢ PAOBORAJNRHBM TNORA3ATENEM

1 8
® csolicrBaM kopmel, mmeex 8% =38 =2; 814 ={81° =(ﬂ§T)s=

-2
=88=27; 128 7 =128 = (/128 )2-2-2-1

Samenwanmue 1. Ha ompegeneHus cremeER ¢ PAOMOHANLHLIM
norasareNeM c¢pasy cleayer, 910 AN moboro NOIOEBTEIBHOTO ¢
B m0ofore PALHOHANLHONC I THMIO 4 [IOMORHTEIRHO.

Bamegwamme 2, Jwboe panuoHaNLHOe YECAC XONYCKAET Pas-

AMYHBe 3AOHCH €ro B BUAe XPOOM, HOCKOIBKY 1:- =4':-:% ang moboro

HATYpAZIEHOTO k. 3Havenwe g” TAKMe He 3aBHCAT OT JOPME JAOACH
pannonumoro qacaa r. B camou fene, us ceoficTe KopHel ciaeayer,

q-roa""- lam =2fgm =a".
Bameuauue 3, IIpr g < 0 panumoHANBHAA CTENSHR YHCAA &
He OOPEACNALTCR, U 5TO He cayqakno. Ecan 61 ME cowrn BepHO#K dop-
. 1
myay (1) 1 xna a < 0, 10, HanpuMep, sHadenue (-8)° pasmanocs Gul
3,[-—8. r. . ~2, Ho, ¢ gpyro#t cTopoHE, %= %, H TOSTOMY ROMKHO BhI-
1 2
DOAHAThCA paBencTso —2 =(-8)% =(-8)% =%/(-8)? =%8? =2.
IlokaxeM Teneps, YTO NpH cHOPMYIUPOBAHHOM BHIMIE OIpeene-
HUH CTeN6HE ¢ DALMOHAJBHLIM NOKAJATENEM COXDAHAKTCA OCHOBHEIE
cpofferpa crememeil, pepHEEe DA MOOEX nokasarenek (pasEmna aa-

KAO0Y98eTCA B TOM, IT0 DNPDHBOAMMEIe JaIe€ csoiicrea BEPHH TOJBKO A8
OONCHKUTENBPEEX OCHOBAHMIA).

Junsa a6y panuomanpEslX YMcea F M 8 4 J06KX mo-
JOWHTENIBHHX ¢ X b COPABOAAYBE! DARCHCTEA:

1% @ -a'=a"t"
20, a':at=a"""
8% (a" =a™.

4° (ab)' =a’ - ¥

5°, [-'!)r:“—’-.
b b7
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JAna poxasaTeAbCTBA TEX CBONCTHE HANO BOCIOAB30BATHCH OIDE-
JelleHReéM CTEN¢HHE ¢ PANACHANLHHEM NOKAZATENOM H AOKASAHHLIME
B 1. 82 cpoficreamu xopmeil. Jlokaxem, manpumep, csodcrsa 1°, 39

u 4° [yers r=% H s=Ep, rae n ¥ g — HaTypaAbHEIe Y@caa, & m

H p — neawe. Torga
g+ np

ar-a* =Vam Yar ="Yams ."Yagw ="Yamtw g M _grte,
hiic 4
@y =A@ = VeV =a =a =an;
(ad) = *J(ab)™ =amb™ ="Vam Vo =a7-b".

Cuofictea 2° u 5° noxasuBalTes AHANOPHUHO (NPOBEAHTE COOT-
BETCTRYIOIIAE DPACCYXKJASHUNA CAMOCTOATEALHO).

r 3
B DNpunep 3. Haliaem suavenme Bupamenma V40-24:5 4,
8 2,1 1,8

1 3 1 3 1
Va0.2¢ ;54 = V22 .5.2¢ .54 =2t ¢ .5¢ 1=31.5 =10,
NDpumep 4. Ipeobpasyem BHpaxennd:
1 1

a2 —b2 gl3 _p2.1
a) 3 6) .
1 1 ao.s + ao,4 bO,? + bl.&
at + bt
11 (D (12 FRT (S U |
a2 -2  |at] - (bt at —d4jlat + b4 ey
8) = = =a* -b‘;
1 1 1 1 11
at + b4 at + bt at+ b1
ali2 _bs.l (“0,4)3 _{bo.'r)a

6 2081 g0 Ap0 T 1 pld  (g0A)E 1 00dp0.7 1 (FOT)E
—abd_poT,

OTMeTIM caenymoiue Asa cBofcTBA cTemeHelf ¢ pAMHOHANBHEIMY
DOKA3ATe/AME:

8%, Ilycts r — panuoHannHoe wucko B 0 < ¢ < b. Torga
a<b opm r>0,
a >b opu r<O.
70, Jdna nofex PaAROHAABHEIX YHCENT F M 8§ H3 Hepa-
BEHCTBA Fr > § CAGAYET, TTO
a">a upu a> 1,
a"<ag" mpu 0<a<l.

Hoxamem cpoiicrso 6% Ecam 7 > 0, TO 7 MOKHO SRORCATH B BAZLE

=%, rAe m ¥ n — HarypanbHEEe uyncas. H3 mepasemcrea 0 < a < b

H CBOH#CTE CTENCEM ¢ HEARIM IOKAZaTeNCM CaenyeT, uro a™ < b™,
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Ilo cBoiicTey xopumeidt (ceoltereo 6%, n. 32) ma srore HepaBeRCTBa HOJy-
qaen Va™ < ¥b*, 1. e. ar < ¥
B cayuae r <0 uposoaarca aHATOTHIHOE DACCYIOCHEE,

Ina noxasarenncrsa cpoitcTea T° npuseseM CHAYANA PANKOEANL-

ERe THCHA ' K § K ofmeMy SHAMeBATeII0! =-'f:;ns=-$. FAe B — Ha-

TYPANLHO® THCIO, & M H p — NeNHe. M3 HepapeHCTRA I > 8 CleAyerT,

aro m > p. Ecan a > 1, ma;=%>lnno cpolicTBy CTEemeHH ¢ nLe-

n- nk
IRIM NOKs3aTeneM \a®) > \a”® .
OcTaeTca 3aMEeTHTbL, YTO

EARSY. | n 2
a?] =a"*=a”" u {a®) =a®=a’.

Cayuait 0 < g < 1 pazfupaeTca AHEAJOTHYHO.

2
B nDpumep 5. Cpasnun umcia V8 m 2%.
SanAmen 38 B BHAC CTENeRH ¢ DAMOHANLHKM HOKA3ATENEM:
3
V8 =25,
: 8
Ilo cmofteTy 7° nonyaaem 2% > 2%, rax xax %’%‘
Mpumep 6. Cpapuum umena 259 gy 3390,

SamameM »TH YRCAA B BHAe cTemeHell ¢ OANEAKOBBRIM HOKAIA-
TegeM:

9800 (28)100 = 8100; g0 - (38)100 = QL0
Tax xax 8 < 9, no ceoiicrey 6° noxyzaem
8100 < 9100, 1, g, 2300 < 3200,

YnpaxHeHna

428.— TIpexcTsRbTe B BHAC KODHA M3 YHCIA BLIDAMKCHID:
. 2 al
a) 813 6) 53; B) 4428 1) 6 2,

420.-8 IIpencTaBrTe BEIpANKGHRE B BHIE CTONeRH ¢ PANHOHANHFHLIM
MOKASATENIEM:

a) ¥a2; 6) Y3y » % 7; ) Ve

Hafigure 3E8YeHHe YHCAOBOTQ BHpaxeHma (430—431).
.1 5 2
A, 64t} 8, i. ( 278 )o
430.8 a) 243%; 6) ( 98 ] ; B) 164 r) 1258 ) °
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435.

1 1 3 5
481.— o) 82: (s°-9=]; 6) 4100 (,/‘)a [ )’
g1 5 1
5) 8 83, : 81075, ) (1&) (4!1) 3,
26 25
Pasnoxare Ha MEHOmHTENN (432-—-433).
1 1 1 1 L 1
a) (ax)® +(ay)?: ©6) a-a?; B) 8+3%; r) (8x)% -(6x)°.
11 t 1 1 1
a) x3y8 —-x% % +1; 6) c? +ct;
1 1 1 11
B) 4-43; r) a+b? +a2 +a%bh2.
Ynpoctute BhIpaxxeRua (434—435),
1
a-b z2-8 x2 -4 a+b
a) 1 1’ 6) ) 1 H B) x—16"' l‘) ] 11 z *
a? -p2 28 +223 +4 ad —aBdd + b3
11 11 1 .
-y  xiytixiy? a-1  a2+1 3.
e e e T L
xd 4 x2yd x2 2 a+a?+l a?-1
8_p8
1 1 a R
=) 11t 11| afeapsp?
a+a?b? g-—q2p2
) Jr+ 1__ . 1
x-J;+x+J;.x2-J;.
CpapERTE 9HCHA:
19 15
a) V98 n38; 6) 0,437 n(%)'r;

437.—

&
B) H T 617, r) (%)s L,

82

Haifizure 3HAYeRA¢ BHIPAKEHMNA:
1 8

asrem (23
; 125 s2) ’

ap.

1 : 4!
6) 0,001 3 —(-2)264% -8 & +(9%%;
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2 1 -075
8) 273 +(E) —2505;

41
r) (-0,6)* -625%% -(2 i-] 2419 (-8)2.

488.,— VopocrHTe nupmﬂne‘

a-1 Ja+Va

a) R o 4+1,
at +q2
2 -1
5 s J_+1+J§ .(14.14.1] 2
1-Jx Vx R

4 1
a. 8
= (1fE) 4

ad +3a%b3 +9b8

y(—1__ mied .(ﬁ__1-+_1.-)
m+J2 m2+242 2 Jz2 m )
439.—; IIpescTaskTe BRIDAMKEENE B BHJQ CTENEHH C PANMOHANBHEIM 110-
s KAgaTelleM:

E,a)lilzi. s 6) Ya2ia; ) Voo . Vs r)%o‘-\IZTW.

440. -é TlpeacraBeTe BHIpAKeHHe B BRAe KODHS:
_3 3 2 _2 1 2

a)825; 6)a*t:d%; B) 203 r)blce’.
441.-§ Cpappnre vHCAA!

] 1
] -1 . 800 400 .
a) (¥3) ¢ u 1}3 #; 6) 390 » 540,

_8 k]
B) (51-)7 m J2.214; r) T g 449,

442, 8 HMeeT AR CMHCH BHIDAKEHHTE:
1

-1 2 4
A (-3)7; 6 2y% B BE; o7

443.-8 HaiinuTe o0NacTE ONpEIeNeHUA BHPAKeHED:
2 3 3 2

a) (x+1) 7; 6) x5; B) x 4; 1) (x-5)°.

444,49 Ilpr kagdx sHAYeHUAX NepAMeHRON BepHO DABEHCTEBO:

1y’ 1 L 12
a) (a“) =a; 6) (a*)* =-a; ) (a®)® =F:I; 1) (@%7) 7 =-a?
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§ 10. -
IoxkasaTeabHAs H JOorapu@MUIECKAsd
¢GpyHKIIAHR

35. NokazatencHan hyHKUnA

1, Cremens ¢ HPPAIMOHANBHHM NoKaszaredeMm. Saduk-

CHPYEN HNOJOKHTENBHOE YHCAOC ¢ H NOCTABAM B COOTBETCTEHE KAXKAO-
m

Ny 9HCTY % wmeno a®. Tem caMuM TMONYIHAM WHCAOBYID (PyHK-

gu0 f {(x) = a*, oNpeAeneHHYI0 HA MHOKECTRE Q@ PATMOHAILHEIX THCOA
1 ofAaJamyl; HepPeYRcJeHHHMMHE B I, 34 cpoficreamu. Ilpmx g =1
dyeknua f (x) = a* mocroamEHa, TAK Kak 17 =1 aaa awboro panmo-
HANRHOIO X.

HaneceM HeCRONLKO TOUEK rpadura PyHKUMH ¥ = 27, OpegBapn-
TeALHO BRIYHCIAME ¢ NOMODIEI0 KANLKYAATODA SHAYEHHY 27 HA OTpesHe
[-2; 8] ¢ marox % {pme. 182, a), a saTem ¢ mAroMm % {pmc. 132, 6).

11

18’ 82

ME BHZVM, YTO DOAYIAWINHECA TOUKE MOMHO COSAWHNTE ILNABROM

KpHBOil, KOTOPYI0 eCTCCTECHEO CUNTATH rpadHKOM HekOTOpOd PYHK-

nHu, ONpeleneERoif M Boapacralomelt yxe Ha ncelf uncaopoit mpamo
m

Hpogonsas MECACHEOC TARME XXe NOCTPOSHASA ¢ IIATOM ’T A,

¥ OpHEHMAWIGEH sHAYEHHA 2" B DANMOHANEEMX TOYKAX x=%

‘(pue. 132, ). IlocTpore AOCTATONHO GOABINOe YHACAO TOYWEK rPAdPHKa
byvEROUU y=(§)x, MOXKEO YOEARTECA B TOM, UTO AHANOTHUHEIMM
cpolicTeaMn obnaaser ¥ sra PYEKIMA (OTAMYAe COCTOMT B TOM, ITO
dyERDUG Y =(%)x yOuieaeT Ha R).

914 HabmoAeHHA MOACKAJHIBAIOT, MTO MOMXKHC TAK ONDEASIHTE

[+ 3
yucna 2° A (%) A4 KaEAOTO HPPAIHMOHANHLHOTO O, ¥TO GYHKOEH,
=
safapaeMule dopMynamu y = 2* u y=(%) » OYAyT HenpepHBHEIMH,

x
npuuen dyHRmua y = 2* Boapacraer, a HYyHRNUA y=[-;-) ybriBaeT
ma Bcedt uucnopolt mpamo#.

Onumen B 06MKEX 9epPTax, KAK OOPeAGIAETCH YMCIO g AnA up-
PANMOHANBHNX O NpH 4 > 1,

Mu xoruM aofHTRCA TOrO, UTOOM GyHKIMA ) = a* 6uaa BoO3-
pacrapme#t. Toraa nmpm mobHMX DAIMORANLHEX I, B I,, TAKHX,
yro ry < a < ry, 3HAYEHHE G° JOMEHO YAOBJIETBOPATh HEDABSHCTBAM
a" <a®<a',
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Bufupas smavuesua r, u r,, npubammaminiecd K ¥, MOMHO
3aMETHTEL, 4TO ¥ COOTBETCTBYRINHUE 3HAYUEHHA 4 H ¢'? GyAyT MAaI0
orTnuuarecsi. MoMHO JIOKA3aTH, YTO CYINECTEYET, H HPHTOM TOJBKO
OfHO, YUCAO Y, KOTOpoe OoJkile BCeX ¢'' AAS BCEX DARMOEANBERIX 7
H MEHBIIE BeeX @'° JAA BCeX PAUMOHANBLHEIX 7,. STO UHCHO y WO ONpe-
JelIeHHID ecTh a“.

HanpuMeDd, BHURCINE ¢ MOMOUIBID KANBKYAATOPA 3HAUYeHHA 2°
B TOUKAX X, W X, Tfie X, M X, — AeCATHUHEe NPHOIAKEHHA THCIA

= J— MBI oﬁaapyacuu, uTOo UeM Gamime x, m X, K J_ TeM MeHbIIe
orauuatorea 2** m 2%k,
Tak kag 1 <8 <2, To
21=2< 2% <224
1,7 < J§ <1,8 4, sHauurT,
217 » 3,2400096 < 293 < 218 » 8,4822022,

Ananoruuno, PACCMATPMEAN CIASAYIOIMe AecATHYHHeE npuGana-
KERRA +/8 no EefocTAaTKy H H3OEITKY, OPAXOXHAM K COOTHOIICHMAM:
217 & 8,3172782 < 23 < 2174 » 8,3408517;

21782 o, 3,3218801 < 23 < 21.788 » 3,3241834;
217320 5, 3 391801 < 2V3 < 217821 & 3 3221104;
3173205 o 3 3219052 < 298 < 2178208 » 3 3920182;
21782000 o, 3 3210952 < 2V3 < 21782051 5 3 3919975,

Baavenme 2%, Buumcaenmoe ma KaAbKYASTODe, TAKOBO:
2% « 3,321997.

ABanorauyHo onpegexserca umcao &° ana 0 < o < 1. Kpome
Toro, noaaraoT 1°=1 axa moBoro a m 0 =0 gna o > 0.
2. Caodicrza noxazaremumoll Gpymxmun.

OnpeneneHve. Myaxums, sagaumas dopmynol
¥ =a* (rme a > 0, a # 1), HaguBaeTcd nOXaA3EMERBAOU
Pynryuel ¢ ocrosaruem a.

CdopuysapyeM OCHOBHEE cBofcrBa NOKasaTeNsHOM (yERIHH
(MX AORA3ATENBCTEO BHIXOAHMT 38 PAMKH NMIKONLHOTO KYRCa).

1. O6nacrs ompefeneHma — MHOKecTeo R peiicrBn-
TeABHBIX THCEN.

2. O6nacTk sHayeHMt — MHOMeeTBO R, BCeX IMOJ0KH-
TeNLHLIX XeHCTBHTOABHEIX THCEJ.
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¥4 Vi
y=a*
b=ac a>1 ac=b
1 y=er
0 c " c 0 %
Puc. 188 Puc. 134

3. Ilpm a > 1 pyExoma BospacraeT HAa Boeil wmexosoit
npamoif; npr 0 < g < 1 dyaruua yOuBaeT HA MHOHECT-

Be R.

0 < g <1 uzolpaens Ha pHcyHRax 133—134.

BeIJIHBEI DABeHCTBA

. 8% _x-y.
a*a¥ =a-’“l‘, 8 _—agrv;

a¥
(ab)* =a*h*y (E)x=£.
¥ b bt r

(a*)? = ¢,

I'padEkru nokasarTencHnx GyHRmME a8 cnyuaer a>1 mn

4. Ilpn nodux geficTEMTENLHEIX SHAYEHMAX X N J CHOpa-

9 QOPMYAH HASHEBAIOT OCHOGHWMU ceolicmeami cmeneneit.
CpoiicTBa 3 B 4 03HAYAKWT, 9TO ANA GYHROHE | = a*, ONpefesen-

Holi Ha Bcelt wmenomolt mpamo#f, ocTaTCA BEpHHME cBolicTEA DYEHK-
ouHE ¥ = a*, KoTopas cHauana OLLIA oOpeReleHa TOALRKQ ANA DAlHO-
HAJBLHHX X (cM. cpoficrea 1°—79, m. 34).

445.— TIlepeuncinre ceolicTea GYHRIMEA H HOCTpoiiTe ee rpadmk:

447.

YnpaxHeHus

a) y=4% 6) y=0,2% B) y=0,7%; r) y=2,56%.
Haitaare ofnacre snsuenmill dyEwOmmEn:

a) y=-2% 6) y=(§)x+ 1; 8 y=—[1]x; r) y=5"-2

4
CpaBHEMTE TBCHA:

a) [%)- . 7 1; 6) 3-V13 n(%)m;
n 0,3%.

5
B) 2,572 n 1; r) 0,36
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448, —

Briuncaure:
) ((V2)F)% 6) 328 . g1 B,

. B) 877 ;282 r) (39‘5)%.

451.—

4521_

453.—

B) y=[§)’- y=[%Jx: r) y=@38-J7)*, y=

% Hafianre obiacTs snadennst Pynxoam:

456.

YapocTuTe BHpaxeHHa (449—450).
_ Vi-1
a) a’? (i) : 6) x~ . 4 x%:xte;

SNGUNE 0y YT
GSJ§ _b!!ﬁ (azJE _1)(525 +a'ﬁ +“3J§)

» (a® —p)* +h o gtV _ g3

IS I[ 1 x
avs _p¥T : . ( 2 ]
B) YT R r) V(x"d-y") - |4 xy .
: +03%0% +p
Brraaeanre ¢ Tounoetsi0 A0 0,1 (monesyaces rafnmoama man
KANBRYAATOPOM) SHAYCHHN:
a) 10141 » 1042 6) 101414 5 101415,
B) 1022 y 10224, r) 102236 5 102297,
Iloasayacs DOAVICHEEIME B 3azade 461 pesvasraramna, naifmgn-
re smavemnmaz 10 m 10Y% ¢ rTowmocrsio zo 0,2,
VRamure, Rakaa 23 JaHHHX QYHROUA aprdgerca BOZpacTaio-
mell, Kaxaa — youeaomeit Ha MHOmecTBe R:

8 y=(32), y=(%] ;6 y=(B-2)%, y=

a

—-—————1 ’
J5-2)*
1
@3-V

a) y=8+1-3; 6) y=|2*-2|;

1 x=1
B) y=[§) +2: r) y=4i”|.

Haligure Hanfoaniiee ¥ HAUMEHLITES SHAMCHMA PYyHRIUE HA R:

a) y=(%).m; 6) y="5+ Jleos=l;

R
8)
HafiauTe 8HAK KODHS YpABHEeRMA:

a) (31-) =10; 6) 0,3°=0,1; ®) 10°=4; 1) 0,7* = 5.

B) y=4°°% r} y=( -2
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Pemnre rpapuueckn ypasmeansn (457 —468).

457.— a) 3* =4 - x; 6) [%J —x4+3
F 4
B) (-;-) =x+1; r) 4 =5-x.
458.% a) 83'-%=2x - 1; 6) 4+ 1=6-x;
B) 25 —2=1-ux; ) 3~*=—§.

459.-8 BepHo am, ure moxasarensHaa Gymknua f (x) = a*:
a) HMeer SKCTPEMYMRI;
6) nmpamamMaer Hamboxpmee 3HaveHme B HeKOTOPOH Touke X,
B) NPUHEKMAET B BEKOTOpodl TOUKe 3HAUEHHE, PABHOE HYJNIO;
r) asxaerca derHoli (meuernoii)?

36. Pelwsetine noKasaTenbHblX ypaBHeHMH
W HePAaBeHCTE

1. ¥pasmenma. PaccMoTpuM npocTeliliee MOKABATEABHOS
yYDapHeHHe
a*=b, (1)
rae a > 0 n g # 1. Obnacre sEavennll dyaxnum y = a* — MEOKRECTEO
moxoRATEAbELIX dnces. Ilostomy B cayuwae b < O unu b = 0 ypapse-
mHe (1) He MMeer pemeHNnil.

IIyers b > 0. ©yRxmuAa ¥ = a* Ha LPOMEXYTKe (—oo; 00) BO3pA-
craer npy ¢ > 1 (yupaer nopr 0 < ¢ < 1} H OpUHEEMAST BCe HOJOKH-
TeNbHHE 3HAuUeHEA. IIpaMeHAR TeopeMy O Kopae (1. 8), monygdaeM, 9To
ypaprerme (1) npu n1060M DOAOKMTENEHOM G, OTHUIHOM OT 1, a b > 0
AMeeT eARHCTBCeHHHE KOpeHs. Iaa roro urofH ero HalTe, HARO b
NPSACTABHTE B BHAe b = a4 (O9YeBHAHO, UTO ¢ ABAAETCH DeNISHHEM
YDABHeHHA a* = ¢° (puc. 134),

B IOpumep 1. Pemun ypasmenue 7¢-2 =3/49.

Samerum, uTo 49 = T2, a 349 = 78, IMosToMy NaHHOe ypasHeHHe
2

MOMKHO samucars B BHZe 72 =7%, CnenosarelnHO, KOPDHAMH AaH-
HOTO YPABHEHHA ABAAIOTCS TAKHE YHOAS X, AJIA KOTOPLX x—2 = %,

T.e. x=2 ; OTrpeT: x=2 %

Mpumep 2. Pemum ypapmenme 5%° -2%-1=25,

Mepenumem ero B Bmge 5%° ~2*-1= 52, Kopmamu 210r0 ypasHe-
HHA ABAAIOTCA TAKHEe MHCIA X, AAA KOTOPHX x2 = 2% - 1 = 2, IIpuzo-

IAM K KBAIDATHOMY VPAFHeHHIO, KODHH KOTOporo — umexa 3 m -1,
Oraer: 3; -1.
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NHpunep 3. Pemam ypasrenne 6°*1 + 385 - 6*~!= 71,

Samerum, uto 6**1=36-.6*" 1, IlosToMy mAHEOP ypaBHeHHE
MOXKHO 3AIHCATL B BHAe 86 - 614 85.6 " 1=7l, r.e. T1 .65 1=
=71, orryza 8°-1=6% 2 -1=0, x=1. Orsem 1.

IIpumep 4. Pemun ypaprenme 4* - 6.2+ 4=0,

Cnenaem saMeHY MepeMoHBON # = 2%, Bamernm, 4T0 4* = (27)2 = #2,
IlosToMy RamEmoe ypasHeHuWe npummMaer Bux ¢2 — 5¢ + 4 = 0. Haltzen
PellleHHA 3TOTO KBAAPATHOrO ypapEHeHHA: i, =1 m ¢,=4. Pemas
VpaBHERMA 2* =1 2 =4, noayaaeM x =0m x=2. Orer: O 2.

2. HepaneRcTBa H cHCTeMs ypaBHenmil, Pemerne nmpocrefimmx
TNOKA3ATeIRHELIX HEPABCHCTE OCHOBAHO HA M3BECTHOM cBolicTBe yHK-
OMH I = a*: 3Ta GYHERIOMA BospacTaeT npH 4 > 1 m yOmBaer npu
0<a<l.

B nDpsumep 5. Pemum mepamemcrso 0,573 < 4.

Ionapsyack TeM, are 0,672 = 4, nepenAmen 38A8HHO0e HEDABEHCT-
Bo B Buge 0,57 ~3 < 0,572, ITokasarensrasn dyaxoma y = 0,5 youeaer
{ocaoBanme 0,5 mensme 1). IlogroMy aanEOe HepapeHCTRO PABHOCHIDb-
HO HepABSHCTBY 7 — 3x > -2, orkyza x < 3. OrseT: (—oc; 3).

Mpamep 6. Pemmm Hepasemerso 6% +27> 6%,

TloragsaTeabnas dbyaxkmua y = 6* sospacraer. IlosToMmy aaHHOE
HEDABEHCTBO DABROCAABHO HepaBeHCTBY X2 + 2x > 8, pemas KoTopoe,
NOAYYHM oTBeT: (—003 =3) H (1; oo).

F
Npamep 7. PemnM HEePABEHCTBO (%J —3?31 +3<0.

X x
CnenaeMm saMeHy i =[%) » TOD'AA [%] =1? W HepaBeHCTBO nepe-

OHmerca B puge t2 -%t+ 3 <0, oTKYAA % <t < 9. CHexoBaTeAbRHO, DO-

MeHHeM AAHHOTO HEPABEHCTEA ABIAIOTCS UHCAA ¥, YAOBIETBODSIONHEE

1_(1Y 1_{1)
HEPABEHCTBAM §< 3 <9, B Toaeko Tagme uwmcaa. Ho 3=13)°

x

-2
9=(%) s, 8 QYHKORA y=(i—) yOEIBAET, TOCKOJERY % < 1. ITowromy

X
pemeHneM HepABEHCTB %< (%] <9 6yayT 9ACAA X, YAOBASTEROPIIO-

mme gepapencrsaM -2 < x <1, OrBeT: (-2; 1).
NMpumep 8. PemnaM cucTemy ypaBHeRuR
2542V =12,
32~V =3,
Wz Broporo ypaBHeHUA cHcTeMK Haxofum 2x — y =1, orkyza
y=2x— 1, [logcrapnas BMeCT™O y B NepBOe YPABHeHHe BHIPDAKOHME
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.2%= =12, O6oaga4uns

2* yepes f, DPUXOIHM K KBAJPATHOMY ypalmennm B+2t-24=0,
oTRyAa I, = -8, t; = 4. Ypansenue samenn 2¢ = —6 pemenwuit me nne-
er. Kopaem ypasaenus 2* = 4 apnaercea x = 2. CooTBeTCTEYIOMEE BEA-
weHue ¥ paBHO 3. OrmeT: (2; 3).

2x - 1, nonyumm 2% + 2%%-1 = 13, orxyas 2’+

YnpaxHeHua

Pemure ypasnenna (460-—-464).

460.— a) 4% =64; 6) (l)x=27;

wi— o (§)(3) -5

B) 42_‘-43_‘=36;

B) 3*=81; 1) (%)x 6417'
6) v8*-2 =3g2-=;

JONRON

*

2x24+x-0,5
462.3 a) 80-7=3%-2 6) (%) = ‘{.,-i:
B) ,fax =8 r) gxti2z-0,8 =4J§.
4683.-8 a) 7**2+ 4. 771 = 539; 6) 2-8*+1 -8 =15
. B) 47+1 4 4 = 320; r) 8-5%+3 4+ 2.55+177,
464. § a) 9°-8.83*-90=0; 6) 100 - 11 .10+ 10=0;
B) 36*-4.6*-12=0; ) 499 -8-T*+7=0.
465. - Pemure cucreMy ypapHenmMit:
{wr =16, 83-v = /s,
raly-1_1- 2y-2= =L=
4 =1; 7
dx-p
gtw-x =1 [l) =
B) 81 ) J\ 5 25,
8%-v+2 =27, 79y o J7.
Perunre mepaBescrsa (466—467).
1Y'5 or. =1,
466.-8 a) (E) » 2T 6) (Vv6) ‘g,
8} 0,2 € 2l5 r) 1,5% < 2,25,
467.-§ a) 4°-%r < 0,25; 6) 0,87+ > 0,027;

B) 0,42+1 > 0,16;
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468,

489.

470.

471,

472,

4738.

474 L]

476,

a3

R )

Pemure ypasHeHEMa (468—47T0).
x-1 1 x+1
8) 8*+1_2.3°-1=75; 6) (-;-) —(;) =48;

5) 5-(%)’“8 + (%)m= 162; 1) 5. 9%+ 952 = 406.

x-1 1-x
a) 5**1=8%+1; 6) (%] =[i] ; B) TTot=qf-w

a) 8%+ 8%-%=12; 6) 4¢*% 416 =10.2Y+-2;
1 1-x 1 x
B) (-) -(-] =4,96; r) 4% - 0,252 = 15.
5 5
PemnaTte cucTeMy YDABRHEHHIE:
XY =
R {5 3125, 6 {x+y 5,
4lx=p)1"-1 =1, 4% + 4¥ = 80;
" 3*+80 =12, 9 47+v =128,
6‘“" =213; 5&:—23-8 =1.
% Pemmre HepapeacTsa (472—474).
2% -8 2x
2 (1 . 1 x2+3,75,
w2 >4 o (1) <«®™ ™"
x2 10 2% _ .2
x+3 1)z, 1 a
B) 34 <(9) 3 r) (‘) >64 .
) x 2 x-1
a) [E) +(§) 2,5  6) 2te-1428-2, 98-8 < 448,
5) (i)“l_(i)x>£- 1) 36+243¢-1< 28,
3 3/ 16’
2x -1
a) n* - a2* 3 0; 5)[%) —10-3* +3<0;
) 45— 2:41_8> 0; r) (l) ~5-6-% -6 <0.
36
Pemute rpadhHueckH HepDABEHCTBO!
a) 2°< 3 - x; 6) (%) <2x+5;
1 F 3
®) [;) >2x+1; 1) 8> 4-x
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37. Norapugmbl 1 UX CBOACTBA

1. JMorapuém. BepaeMca X ypasHeHAW a*=b, TRe ¢ > 0
n ¢ # 1. Kak moxasaso B OpeAsIAyIIeM OYHKTe, 3TO YPABHeHRE He HMe-
er pemeEnid npu b < 0 M EMeeT SXUHCTBeHHLIN KOpPeHs B CXydae
b > 0. DToT KOpeHL HASHIBAIOT JOTAPROMOM b D0 OCHOBAHHIO @ H 0fo-

sgagaoT log, b, T. e.
a¥eb—p,

Onpepnenedune, Jozapupmom wucra b no ocrosa-
NUI0 ¢ HAIEBACTCH NMOKAZIATEN:R CTENeHH, B EOTODPYIO
HYZHO BOIBECTH OCHOBARHC ¢, TToULI NOAYWHTS Yncao b,

Dopuyny a'%:® =b (rge b > 0, a > 0 u a # 1) BasLIBAKT 0CHO6-
HbLM AOZapUPMuLECKUM MmoxdecmEor.

Bl Tpuwmep 1. Hafinen smavenne: a) log, 32; 6) log, 0,04.
a) Bamerum, gro 32 = 25, 1. e. AnA TOro UTOOK NOAYUNTH TACKO
82, Hago 2 BO3BeCTH B IATYIO cTemens. CaezoBaTensHo, log, 32 = 5.
6) 3amerum, wro 0,04 = §1§ =52, nooromy logg 0,04 = ~2.

Npuuep 2, Hailtnem Jdorapudws umeas % 0o OCHOBAHHIO «r .

BaMeTEN, 9TO (JE)" = % IMoaToMy N0 OmpefieNer nIo Jorapndma

1
IIpamep 8. Haiigem x, Takoe, 4T0: a)logg x = %; G)log, 8= -%.
BocmonnayeMcs (:cnonnum JOTAPHPMHYECKHM TORACCTBOM:

a) x=8lsr_g3_o.

3 ¢
6) x'*<%=8, r.e. x * =8, orryna x=8 3 =%.
2. Ocuopmmie ceoficTea aorapmémos, IIpu palote ¢ morapudma-

MU NPREMeHSITCA CAeZYIOIMAe BX CBONMCTBA, BREITERAOIIAE M3 cpolictTs
noxrazaTenpaOd GyRroun:
IlIpm a0bom a > 0 (a # 1) B MOOGKHX NOAOKHETEIBHEIX
X ¥ y BHIOOJHEHM DABEHCTBA;

1°% log, 1=0.

2% leg,a=1.

3% log, xy =log, x +log, y.

40, log, f = lo¢¢ x -log, y.

5% log, a?=plog, x
Aas molioro ZelicTBHTEALHOTO p.
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Ian poxasarenscres npaErnas 3 BocHONEIYOMCH OCHOBHBIM AO-
rapudMUTIeCKHN TOXISCTBOM:

x-al"‘", y=a1°hlf. )
Hepeumaa DOYJEHHO 3TH DABSHCTBA, NOJYHAOM:
xy=al-°l¢x.a1°la7 .alac.:”loc. l"

T8 XY= a'%e ** %4 ¥ Crenoparenrmo, mo onpenexesmo norapadna
log, (xy) = log, x +log, v.
| Jlorapugn npomamexenns pases cyMMe JOTapHGMOB.
Mpasiao 4° gorameM BEOBL ¢ mOMOmPBIO papeHcts (1):
2 8%k | gy x-loggy
¥y glkav
CNOZOBATENLEO, II0 OnpeAenenyo log, % = log, x - log, ¥.

| Jlorapudm wacTHOrO paBeE pasHOCTA AOrapAdMOB.
Jna AoxasaTenncrBa mpapmaa 57 BOCHOMLIYeMCH TOMKACCTBOM
x=a"%%, orxypa x? =(a'%c %)’ =g?e* Cneposarersno, no ompe-
mexenuio log, x? = p log, x.
JlorapudM CTemeHH paBeH HPOMIBELEHHIO IOKASATEN
CTENICHH Ha JorapudM OCHOBAHMS TOR CTemeHw.

. OcroBHLIe cBOHCTEA JAOTADH(MOB IINDPOKO DPHMEHAKTCH B XO&e
mpeoSpazoBaHUA BHIDAMEHUE, coZep:kairnx morapudMul. JokakeM,
HAIIpEMeD, dopMyay nepexoda OT OZHOrO OCHOBAHMSA JorapudMa K
KDYTOMY OCHOBSHHIO:
log, x

- log‘b & *
(9ra ¢opmyna pepHa, ecam ofe ee WACTH EMEIOT CMEICA, T. &. IpH
220,a>0m2az21,0>0unb=1.)

Ilo mpapnry JOorapRpMHPOBAHMA CTENeHH H QCHOBHOMY JIQTa-
PEGMEIECKONY TOXRASCTBY NOJYIAoM:

log, x =log, (a'®*),

log, »

OTKYHA

log, x = log, x - log, a.
Pasgenme ofe uyacTu mOAydYeHHOro papeHeTBa Ha log, @, npuxogum
¥ Hy>Ru0# dopMyne,

C moMomuio GOPMYER Hepexona MOMHO HAfiTA 3HAYCHHE JOrA-
prdMa ¢ NTPOMIBOJLHMM OCHOBAHHEM I, MMea TAGAUOHN jorapiutmMos,
cOCTABNCHHEIC AN KAaroro-Eabyns opHoro ocmopamns &, HamGomee
ynorpeORTeNnbEH TAGAMOL NECATHUYHEIX A HATYDANBHHX JIorapAGMOB
(Decamunnbiiu HAWBAIOT NorapudMer no oceopanmo 10 n oboznaua-
10T lg, a ¢ HATYPANBHELIMHE JoTapadMaMHa BH NOZRAKOMETECE B I. 41).
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B Ipuxep 4. Halizen log,, 7. .
Ioapayacs KanpkyaaTopoM (mnau  talnmmamu), HAXOGEM

dopuyae mepexoma logy g 7 :%’%‘%}6 ~-1,8182,

Npumep 5. Haseerno, uro log, 6= a = log, 8 = b, Bupasax
log, 800 uepea a u b.

Ionsayack OCHOBHLIME CBOMCTBAMU JOrADHGMOB, HONYHAOM:
log, 300 = log, (8 - 52- 2% =log, 8+2log, 5+2l0g; 2=b+2a + 2.

ODpumep 6. Bupasum norapudm pmpamenus 8a’ Ub_“ yepea

log, a 1 log, b. (Koporxo roeopaT: nponorapadMupyes gaEHOe BHA-
JKeRUe N0 OCHOBAHEI 2.)
Monkayace, OCHOPHEIMH CRONCTEAME JOrapEdMOoE, DOJNyUaeM:

4
log, (8a* Vo') =1og, (2* -a® -b’)=310332+3lo¢,a+$-log,b=
=3+3logga+;1ogzb.
IIpamep 7. Haltslem x, ecanm

log, x = log, 7 + 2 log, 8 — 8 log, 2.

Crauara npeofpasyeM NpaBYM YACTH JAHHOTO PABEHCTER, HOIL-
3yfick OCHOBHEIMM cBOfcTBRAME norapRdMoEB:

logg x = logy 7 + logy 8% — log, 22 = log, % =logy %,
]
8
IIpumep 8. Halizem sHaucHEe BHIP&KEHRAA

T, €. log, x = log, E MOTOMY X = %ﬁ =17,875.

1g72-1g9
lg28-1g7’
Tloneaysach OCHOBHHIME CEOHCTBAME Jorapu{moB, mpeofpasyem

qYHCANTEN: H SHAMEHATeNL 2Tofi apobm: lg72-139=lg—7—gg=lg8=

=31g2;1,g28-1g7=1g%=1g4=21g2.

lg72-1g9 8lg2 3
CnepoBaTeNLHO, g28 g7~ 21gz " 2"
YnpaxHenus

HaifauTe aorapudmM oo OCHOBAHHI ¢ YHCAE, OPEACTABICHHOTO
. B BHAe cTeOeHH ¢ OocHosaBueM @ {476—478).

476.§ o) 31 =9; 6) 2 -1 ar-16 5=l
1 1
4778 a) 92=3; 6) 7°=1; B) 82%=2; r) 3! = %.
2 3 8 2
478. % a) 273 =9; 6) 325 =8; &) 81* =27; ) 125% =25.
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Hponepyre COpaBesAnBOCTE paBeHeTs (479—482).

479.— a) logs = =—4 6) log,s 1=0;
B) log, 16 =2 r) log, 125 = 3,
480.— a) log, 0,04 = -2; 6) log, 343 3;
B) lg 0,01 =-2; T) logs 545 = =b.
481.— a) log 58 =86; 6) log i 27 =-6;
; \'a
3! 3
14, — q.
482.-§ a) log, 7 128 = 3 6) log,, 0,008 = 3;
B) log J502= -2; r) log,, 126 = -3.
483. Hai&.mre AoraApH(PMEl AAHHRIX YHCEN IIC OCHOBRAHUIO 4!
a) 25, , V6 upu a = 5; 6) 64, %, 2 npe a = 8;

8) 16, ,qz npH @ = 2; r) 27, %,ﬁnpna=3.

Haitanre uncao x (484—486).

484.9 a) logg x =-1; &) loglx=—3;
)
B) logy * = 2; r) log, x =-2.
485.-§ 8) log, xr=-3; 6} log 7 x=0;
B) loglle; r) log'l'x=—3.
7 2

486. 8 2) log, 81 = 4; 6) log, -L =2; 5) log, ; =-2; 1) log, 27=3.
487.- 8 Bamummte uacAc B BHAe JorapudMa ¢ OCHOBAHUEM 4}
a) 2,%, 1, O npr a=4; 6) 3, -1, -3, 1 mpn a =3;
B) 3,%,0, -1 npn a4 =2; ry1l, -2,0, 83 opu o =5.

YhnpocTHTe BHIDAMKERMA, NOABSYACE OCHOBHEIM JorapudmMmae-
CKHM ToxdcAecTBOM (488—490).

488,y a) 1,7°1.72; ) g 8=52; g) 2l825, [y gglrastl
489

1+ bogy 2
-l ) 57 5%; 6) 101-142 g) G) ;1) 3 lesls

400.J o) 42153, 6) 52'%s3; (%) T ; r) 6%lweS
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491.—

Hponorapndmupyiite no ocHopamnw 3 (a > 0, b > 0k .

2 o Y2
L (Vals)*; %) [,EJ;_;] ;
. b2
8) 9a* ¥b; ) o

493.

494.—

49'50_

IIponorapudmupyfiTe mo ocgoBamuw 10, rpe ¢ > 0, b > 0,
¢ >0 (492—493).

f 1 1 E]
a) 100 absc; 6) —a_a,_; B) s,’lo adbte 2; I‘) 0,01¢? .
0,1¢2 Vo —a%ba

7

1 2

3 452 3. [ A 4 255,38, et
a) 103423 ; 6) Propcpr B) 10~*a%b%c¢®; 1) —5
107 g 358

HapecTHo, uTo log, 2 = ¢ u log; 8 = b, Burpasure uepea ¢ n b:
a) log, 72; 6) log, 15; &) log, 12; r) log, 30.

Bruancaure (495—496).

a) 1g 8+ 1g 125; 6) log, 7 -log, _1%;
B) log,, 4 + log,, 36; ) lg 18 - 1g 130.
) les+1g18 g lous 16,
. 21g2+1g38’° logs 4 '
B) log, 11 - log, 44; r) log, 4 9 — 2 log, ; 10.

Halignte x, ecan:
a) log, x = 3 logg 2 + 0,5 log, 25 - 2 log, 3;
6) 1gx=%lg5a—3]gb+4lgc;

B) lgx=5lgm+%lgn-%lzm

r) log, x =% log, 216 -2 log, 10 + 4log, 3.

Joraxare:
a) logls+log3 %( -23 6) 4'%s7 =~ 7lssd,
B

8) log, 7 + log, 3 > 2; r) glF28 _glesd

237 [lorazaTeannan K norapapmuvueckan PyEKmUn



38. Norapudmuyeckan PyHKUHA
IlycTh @ ~- DONO/KHTEJBHOE YHCIAC, He pabHoe 1.

OnpepeneHve. Qyrxumo, safanayio dopmymnol

y = log, x, (1)

HA3LIBAKY Aczapudmxuieckod Pynxyued ¢ ocHoda-
Huem q.

IlepeuucanM ocHOBHHe cBolicTRa morapudmMmveckodl Gy=ERnEH.

1. Ob6racTs onpexemenms norapadmmueckoit GyHK-
OHH — MHOMOCTBO BCEeX NONOMHUTeILHLIX 4ncenx R,
1. e. D(log)=R,.

JeficTBETENbHO, KAE OTMEYAIOCHh B MPegLAVIOEN NYHKTE, K-
KO8 DONJOXHTEIARHOR YHCIAD X HMEeT JIOI‘&.pKd)M o OCHOBAHMIO .

2. OfaacTs sHaueHHH Norapudmiueckot GyHRIUM —
MHOKeCTEO BCoX AeficTBHTENBHHIX YHCOT,

B caMom zene, mo onpezenennmio jgorapudma awGoro zefcrsn-
TeABHOT0 Y CIPDABEIJIHBO DABEHCTBO

log, (a*) = y, (2)
T. €. dyHROUA y = log, ¥ NDHEEMAaeT 3HAYEHHE J, B TOUKe xp,=a¥?.
3. Jlorapudmuueckas Gynaxmusg Ha =Beelt ofuacTn

onpefeneHaa BozpacraeT (opu ¢ > 1) nam yOGmsaer
(mpz 0 <a<1).

Hoxa:geM, HaopAMep, 4To OpH a4 > 1 $yEKOHA BospacTaeT
(8 cayuae 0 < g < 1 npoBoANTCA ARANOIHYHOES pacCCYKIeHUE),

Ilyers x; B X, — UPOMIBOABHEIE IOMOMHUTENSHLIE YHCIA H
x, > x,. Hago moxasats, uro log, x, > log, x,. fouyeTuM npoTuBHOE,
T, €. 4r0

log, x, < log , x,. (3)

Tax KaK moKasaTenbEas GYHEOUA y = ¢* OpH ¢ > 1 BO3pacTaer,
u3 HepaBeacrna (3) caemyer:

g'%e %3 L gWBeF1, @

Ho ¢! *1 = x,, '+ " = ¢ (no onpeAeneEmIO NOTapudMa), T. ¢. He-

papeHCTBO (4) o3HauaeT, UTO X, & X,, ITO HPOTHBOPEUHT JOOYINEHHIO
X, > X
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Vs 78 ;
y=log, x
b 0<a<l
y=log,x
a>1 b
a
¢ 1 ab x 0 1\ x
b
a) 6)
Puc. 1356

Jna nocrpoeHns rpadmra samermm, 4To 3HaUeHme 0 Jorapud-
Mmveckad GyHxnua npEEuMaer B Towke 1; log, 1 =0 npm awofomM
a >0, rax Kax ¢®=1,

Benegoreme rospacraEna GyHKnDUR mpu a > 1 nonyuasem, wurto
npr x> 1 sorepmbpmuvueckad GYHEIMA OPUHHEMAET NOAOMHTENBHEO
aHguennd, a4 opu 0 < x < 1 — oTpunaTEenLHLIE.

Ecam 0<a<1l, mo y=log, x ybupaer ®a R, mnosromy
log, x>0mpr 0<x<1mlogyx<0mpmx>1.

Onupadacrk Ha AOKA3SAHHEIC CBOMCTBA, HeTPYIHO IOCTDOMTE Ipa-
dux dyuxnum y=log, ¥ npu a>1 (pue.135,a4) u 0<a<l1
{pnc. 185, 6).

CnpaBeAnuno cAegyiouiee yTeepXRAenHe (RORABATEABCTBO CM.
B 1. 40):

T'padpurn noxasarenvHOM M JorapadpmMuueckoll Pyuk-
oui, HMEeIIUX OAMHAKOBOS OCHOBAHNEG, CHMMETPHYHH
OTHOCHTeILHO npamoll y = x (puc. 136).

PaccMoTpuM NpAMePE OpAMeHeHHSN cBolicTE Jorapmpmmuecko
byHRIUN.

Ly _ Vi
a>1 y=a’ O<ac<l
__/‘/l y=log¢x
o 71 ] 3
a) 6)
Puc, 136
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. NDpumep 1. Haligem of6aacTs onpeAenerdd QyYHKIAH
f (x) = log, (4 - 52).

O6aacTs ompeAeneHMd norapudmuveckoll GyHKRIHU — MBOMKe-
creo R,. Ilosromy 3zagasnas ¢yHKHEA onpenexeHa TOXBKO And
Tex x, npm Koropux 4 — 6x > 0, 1. e. opu x < 0,8. CunexoBaTessno,
ofnacTei0 ONpeAcscHMA 3IajaHHOR QYHKDEN ABAASTCA HHTEPBAJ
(—o0; 0,8).

IIpaumep 2. Haiigem offiaacts onpeaencHud GyRKIMN

f (x) = log, (x? - 3x — 4).

Kaxk 1 B mpepmzymieM npuMepe, QyHruHa [ onpeaeileHa ana
BCEeX Tex X, NpH KoTopHX x2 — 3x — 4 > 0. Pemas »To KBaApATHYHOE
HEPABEHCTBO, OOaydaeM, 4910 D (f) — ofpeguEenne WHTePBATOB
{(—o0; -1} m (4; o).

IIpumep 3. Haiiaem ofnacTh onpesereHud QPyHKIHH

2x+38
- + - f (%) =log, _7x’
= ° > Pemaa MeTONOM HETEPBAJNIOB He-
-8 5 25+ 3
2 7 PABEHCTBO —_—— >0, HaXoguM
5-Tx
Pue. 137 (pue. 137), uro D(f) =(-§; %)

IIpumep 4. CpapErM umcaa: a) log; 6 m logy 7; 6) log, 5
u log, T; 5) log; 10 = log, 12. 8

2

a) Jlorapudmuteckaa GyHrnua ¢ ocEOBAHMeN, GonbmuM 1, BO3-
pacTaer Ha Beefi gncaoBoit npamoii. Tax xax 7 > B, 1o log; 7 > log, 5.

6) B panHOM cayuae OcHoBaHHe Jorapudma MeHbmie 1, mosToMy
dyrxuna log, x yOubBaer, u, cregoBaTenbno, log, 7 <log, 5.

3 3 a
B) Bamernm, uto 10 > 9 = 8%, u nosromy log, 10 > 2, ¢ apyroi
croponrl, 12 < 16=4%, u, cnegosareasmo, log, 12 < 2, Hrax,
log; 10 > log, 12.

INpamep 5. Yro Goxsme:
log, 3 + log, 7 nmm log, (3 + 7)?

Ilo ocmobmomy caolicrny norapudmon log, 3 + log, 7 = log, 21.
A Tax kak log, (3 + 7) = log, 10 » 10 < 21, a ocroBaEme Jorapudma 2
Gonbme 1, 7o log, 10 < log, 21, caeaoBaTentHo,

log, 3 + log, 7 > log, (3 + 7).
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YnpaxueHus

Haiinnte ofnacTe onpeaenesna BhpaxeERa (499—500).

499.— a) log, (10 - 5x); 6) log, (9 - x?);
B) log, (x — 4); r) logy, (x2 - 18).
500.— a) log —(6+x-x%);  ©6) lg E_“ﬂ
- F J_ :] 1 >
P 2+8x v
B) logg g =—— TP r) log\@(a:2 2x-3).
Cpapuure yucaa (501—5608).
501.-8 a) log, 3,8 u log, 4,7; 6) log'l 0,15 n logl 0,2;
3 3
B) log, 5,1 u log; 4,9; T) logy, 1,8 u log,, 2,1.
§02. 8§ a) log 58 mn L; 6) log, 1,9 = log, 2,5
\f’ \.3
B) log 2,9 m 1; r) logo ¢ V2 u log, ; 0,3.
503.-§ a) log, 10 = logg 30; 6) log,, 2 u logy 3;
B) log, 3 u log, 4; r) log, 10 x logg 57.
504.- 8 Depeuncnante ocHoBEHe csolficyea QyHRHMN B nocTpoliTe ee
rpadux:
8) y = log, x; 6) y=log, x;
2
B) ¥ =log, x; r) y=log, x.

&

505.— Hadianre 00JACT: ONpENEICHHA BHDAKEHHA:
a) log, sin x; 6) logg (2~ 1); B) lc:)gl cosx; 1) lg(l-3%).
2

508.— Halizure sHAMEeHHE BHPMIEKEHRA!

a) log, 2 am +logg cosls

~6) log, (8J‘_§J‘)+ log, (Z:J_'l'yﬁ'l'w);

i ) lgtg 4 +1g ctg 4;
r) log, (5+2 v6) +log, (52 V6).

507.4 Ilocrpoitre rpadpur byarnun:

a) y = log; (x - 2); 6) y=-log, x;
2

B} ¥ =log, (x + 1) r) y=log1x+2.
3
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508.— Pemmwre ypapHenme:
a) log; x =2 log, 6 - log, 12;
6) log, x =log, ; 352 log, » 254/T;
2

B) log, x = .,:; log; 144+ log; 0,75
r) log, x = 3 log,, 4 + 2log, 14-1.

309.— Pemmre rpadpuyecks ypapHEHHE:
a) lgx=1-a; 6) log, x=x-4
£ 3
3 m) log, x=x-6; r) log,x=8-=x
.}
510.4¢ Bepuo nu, 9T0 MorapudMuveckad PyYHKOIHEA:
a4) EMEeT HSKCTPEeMYMH; 6) asnmgercs HeueTHON
B} aBafsercs meproAuwveckofi; r) ABndercA weTHo#?
§11. 9 Hatigure mauorpmee n BanmMeHbIIee sHAYWOHRT PYHRIUNE [ Ha
npoMexyTre It
8) f(x)=log, x I=[L4l 6 f()=logyx I=|1 0]

4

2) 1 (x) = log, *, I=[%; 1]; r) f(x)=log, 7, I-—:[%; 4].
2

39. Pewwenwe norapuipmMmuvecKux ypasHeHun
W HepaBeHCTs

Pacemorpun ODpocrefimee sorapadMudecKkoe ypagHEeHMe
log, x =b.

* Jlorapudmuueckaa GYHRIMA BospacTaer (AR yOrIBaeT) HA mPO-
mesxyTRe (0; 00) ¥ DPHEMMAET HA 3TOM OPOMEKYTKe BCe JelcTBHTENb-
Hule gHaueHnA (puc. 135). Ilo Teopene o KopHe (1. 8) orcioga caezyer,
a0 aas antoro b ZaEROce YpapHeHHe HMEeeT, H IPHTOM TWIBKC OZHO,
pemenne. H3 onpegenenus xorapmdmMa UHCHIA CPASY caeAyer, HTo ab
ABNASTCA TAKHM DellleHHEM.

B IOpamep 1. Pemun ypaerenne log, (x2 + 4x + 8) = 8.
JaHnOMY YDABHeHHIO YAOBJIETBOPAIOT Te 3HAYERAA X, OAI KOTO-
PHIX BLIIONHEHO papeHCTBO x2 + 4x + 3 = 28, Mu nonyynam xeagpar-
Boe ypasmrenue x2 + 4x — B = 0, kopuHM KoToporo pasEs! 1 u —5. Crefio-
BATEJIBHO, ¥HcJAa 1 B —5 — penleHna JAHHOTO YpABHEHMI.
IIpumep 2. Pemum ypapEenue logg (2x ~ 3) = log; (x + 1).
210 YpaBHeHHE OHpeACNIeHO IJA TeX SHAYeHAlN x, NpHE KOTOpPHX
BHIMONHEHH! HépapeHeTRa 2x + 3 > 0 ¥ + 1 > 0. Mxa »rux X gapnOS
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YDEEHEHHe PABHOCHJIRHO YpaBHeRuio 2x + 3 = x + 1, ®3 yoroporo H#a-
xoanM x = -2, Yncao x = ~2 He yaoBaersopser, OQRAKO, HEPABEHCTBY
x +1 > 0. CnepopaTensHo0, ARHEOe VDABHEHHEe KOpDHeH He HMMeer.

Oro ke ypapHeHHe MOXHO pemmTs umade. Ilepexoms x ciaen-
CTBHI0 NAHEOTO YpaBHeHMS 2x +3=x+ 1, HaXomuMm, 49ro x =-2.
Kag scergza, IOp¥ HEPABHOCHABHHKIX OpeofpASUBAHMAX YPABHeEH
HafileAROe 3HAYEHAS HEOOXOAMMO OpOBEPMTE OOACTAHOBKON B HC-
XO5HOS ypabHeHwe. B JaHHOM CAy4Yae DOJydYAeM, YTO PABEHCTEO
log, (-1) = log, (~1) Hepepuo (0HO He MMeET CMBICTA).

Tiprmep 8. Pemnm ypasmemme log, (x% - 2x + 2) = 1.

SToMy YPARHEHHIO YAOBJIETROPAIOT TAKHE YHCIA X, AN KOTOPHIX
BHNIOJHeHK YeaoBusa: x > 0 m x # 1 (x — ocHOBaBMe JorapudmMuze-
cxko dyHxkmuu) u papeHerBo X2 - 2x +2=x, T.e. ¥2-8x+2=0.
Tlonyyennoe keaaparnoe ypaseerme umeer kopHE 1 w 2. Ho x=1
He Momer OHTEL pelTeHmeM JAHHONO ypapHeHHA. CNefoBATENBHO, De-
IEeHAeM JAAHHOTO YDAPHEHHA ABIACTCA TOJBKO YHCNO 2,

HprmMep 4. Pemum HepaBeHCTBO logl(5-2x}>-2.

8
Yucmo ~2 paemo log, 9. IlosToMy RaHHOe HEPABEHCTRO MOMKHO
3
mepenucaTs B enfe log, (5-2x) >log, 9.
3 3
Jlorapadmuveckan GYHKOMA ¢ OCHOBAHHEM -;- onopeneneHa B

ybrieaer na R,, Tak xax % < 1. CnezoeaTeILHO, BTOPOMY HEPABEHCTBY

YAOBAETBOPAIOT TAKHE SHMCAA X, BJIA KOTODHIX BHITIONEEHO YCJAOBHMeE
0<H-2x<9, orkyaa -2 < x < 2,5.

Hraxk, MEOXeCTBO pemeHME HAHHOTO HEDABEHCTBA €CThH HHTEp-
san (-2; 2,5).

IIpumMep 5. PemuM ypaBHeHRe log'§ x—logﬁ x-3=0,

IlepelifeM BO BTOPOM CJAAIASMOM K OCHOBAHAI & H cejaeM 3a-
MeRy nepemenmoii ! = log, x, Toraa

Teneps zapHOe ypasHEeHUE nepenuumercda B sufe # — 2 — 8 = 0. Kop-
HRE 10TC KBAZpATHOrO vpasHeHma 3 m —1. Pemtan ypasHenmsa oame-
HH log, x =38 u log; x = -1, Eaxoaum x =5%=126 m x=5"1=0,2.

INlpaxep 6. Pelunm cucremy ypasHennmii
{ls(y—x) =lg2,
log, x —4 =log, 3 ~log, y.

IlepBoe ypaBHeHAEe CHCTEMSI PABHOCHJBHO YPABHEHHIO i — X = 2,
a4 BTCpO¢ — YPABHEHUIO i‘% =%, npuveM x > 0 u y > 0, IlogcraBnaa
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y=x+2 B ypaBHeHne i‘%:%, noxysuM x (X + 2) = 48, oTkyaa

2+2x-48=0,T.e. x=-8mma x=6, HomTag xak x > 0, To x = 6
B Toraa y = 8. Hrak, janmad cucTeMa ypaBHeHuil MMeeT OZHO pele-
mpe: x =6, y=8.

BaMeTHM eme, YTO ¢ NOMOMEBI JOrapuQMOR MOYKHO 3AMHCATL
EOpeHb J1000r0 mOK43ATeARLHON) YDABHeHHA BUAA a¢* =6, rae b > 0
(Fero MH He MOTJH eille CHeJ/IAThH, peIlag MIPHMEDH B o, 36). THM Kop-
HEM SBAReTCH HCAO x = log, b.

OprmMep 7. Pemam ypaerenme 5! "3 =17,
ITo onpeaenennic sorapmpma 1-3x=log, 7, orkyAa x =
-él log, 7.

€0 1

YnpaxueHus

Pemnre ypapmerus (512—515).
512.— a) 9°=0,7; 6) 0,3*=7T; B) 2*=10; r) 10*=m.

513.— a) logs x=2; 6) log,, x=-1; B) loggax=— %; r) Igx=2.
514.— a) log, (2x -4)=-2; 6) log, (x* + 2x + 8) = log, 6;
% B) logo; (5+2x)=1; r) log, (3 - x)=0.

515.48 a) 0,2¢4-*=8; 6) 5*°=7; s) 82-%=8; r) T =4.

Pemure nepanenctsa (516—517).

516.9 a) log; x > 2; 6) logy, x > -2;
B) log,, x <l r) log, s < 2,
517.-§ a) log, (x - 2) < 2; g) logl(3-2x) >-13
s
B) log; (3x +1) > 2; T) log1(4x+1)<—2.

7
Pemure ypasEenua (518—520).
518.-8 a) log, x = 2 log, 3 + log, 5;
6) lgix-N+lgCx-1)=2;
B) log, x =log, 10 - log, 2;
r) logy{x + 1) +logg (x+3)=1.
519.-9 a) % log, (x-4)+ % log,(2x-1) =log, 3;
6) lg (822 +122+19)-lg(Bx+4)=1;
B) lg(x?+22-T)-lg(x-1)=0;
r) logg (x% +8) -logs (x + 1) = 3log, 2.
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520.— a) log2 r+log, Vx-1,5=0  6) lgx~1g22+1=0;

B) logi x — log, x = 2; r) logix-2log, x-8=0.
521.-8 PemnTe cHCTEeMY YDaABHeHHIL:
a) {x+y=7, 6 {log,i (x+y) =2,
lgx+lgy=1; logg x+logs y=2+log; 7;
{x+y=34, ) {logix—log4y=0,
log; x +log, ¥y =6; x2-5y+4=0.

Pemnre ypasneuna (522—524).

— —1 _6 =] £=-._.......-.—15 M
522.— a) lgx+1+lgx+5 1; 6) long’24 H

los'gg-l
2lgx . 1 5
5) -18(5:\:—4)_L 1) lgx—6+lgx+2—

523.— a) log, x=log  2+log, 3;  6) log, 2-log, x+g=o;
a2

B) log, x—-2log, x =6; r) logy x +logs x =log, 8.
3 9
524.— a) log, (9 -2 =3 - x;
« 6) log, (2578 — 1) = 2 + log, (5°*3 + 1);
B) log, (2-4*"2-1)=2x—4;
r) log, (4% + 4) = log, 2 + log, (27*! - B).

St NC R

Pemmure nepapescTea (525—528).
525.4 a) Ig Cx-3)> g (x + 1);
6) loggs (2x — 4) > log, 4 (x + 1);
B) Ig(B3x-T)< g (x+1);
r) logys (4% - 7) <log, s (x + 2).
526.-§ a) log,; x > log, (8 — 2x);
6) log, (x + 1) + log, x < log, 2;
B) lgx+1lg(x-1)<l1g6;
r) log, (x* -~ x - 12) < 3.

527,48 a) log x - log, x < 6; 6) logi x-4>0;
3
B) lgx+2lgx>3; r) logix-9<0.
528.-8 a) logzsin%<—l; 6) |8 —log, x| < 2;
8) log, cos2x>1; ) 8lgx-1]|<2.
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Pemare cucremm ypabHeHmE (529—530).

[log, (x40 =2, lg (4 1% =2,
820.— &)y %) {log“s 2+logy, y=1;
[logs (x-y) =2;

jog. x+log, y=2,
wl B3 ] {1g(x=+ye;=1+1g13,
_ log, x-log, y=4 lg(x+y)=lg(x-y)+1g8.
" Y 3
530. {sv-9= =81,
lg(x+y)’ -lgx=21g 3

{101”«(“#! = 50,
lg(x+y)+lg(x-y)=2-1g5;

. 3%.2¢ =576, ] lgx-lgy=1lgl5-1,
log 5 (y~x)=4; 10'e(32-2) — 39,

40. MoHaTMe 06 ob6parHon DyHKUUKN

1, Ob6pataMocrs dyExmui. B xoae uccnegopamua pas-
JHIHNX GYERIAR BH HeOZHOKPATHO DEIIATH TAKYIO 3a4a4Y: BRIUHC-
auTh 3HAYeHMe QYyHKUEM f DO RaHHOMY 3HAYEHHIO X, APryMeHTA. Ua-
CTO NPEXOANTCA PACCMATDHBATE B o0parHy0 3agavy: HaltTh aHAYeHMA
apryMenTa, IPH KOTOPHX (GYEKOHUA f NpHEAMAET AaHHOe SHAYEHHE Y.

. NNpawmep 1. Ivers f (x) = kx + b (R = 0). Yrobu HaliTH 8RATE-
HHA APTYMEHTA X, OPH KOTOPRIX f () =y, HAAO pemAT: YPABHeHWE
f {x) = 4 T. ¢. ypapEenne kx + b = y,. Peman ero, RaxoaHM, 9T0 PR
xofoM y, OHO MMeeT, H NPHTOM TOJILKO ORHO, PelIeHHE X = y°; b
Ipumep 2. Hna dysxuun f (x) = x* ypasuerue f (x) = y, upn
Yo » 0 HMeeT ZBA pelleHHMA: X, = 1}yo y X = —\Iyo . (Ecam y4 = 0, peme-

HHE ORHO X, = 0.)

DyHROHIo, DPHHEMAIOMIYI0O KAXKA0e CBOe 3HAYCHHE B SZHHCT-
BeEHOH TOuKe 0GJACTH onpeiecsieHUA, HASWBAOT ofpamuxoll, Takum
obpagoM, npA k= 0 dyExmasa f (x)=kx + b ofparuMa, & GyERONA
1 (%) = x? (onpexenennas Ha Beeil uncaoBoll mpamoli) re ARNAECTCH OO-
paTEMOH.

3ameganue. Uz onpegsenenua obpaTnMoili ¢yHKOHH cpasy
CAeAyeT, 9T0 ecan [ oOpATHMS, & YAMIO d OPHASMISKAT oOJIacTH 3HA-
vyennil E (f), ™0 ypasaenne f (¥) = a aMeeT pellleBde, K NPHTOM TOALKO
OZHO.

-
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2. Obpatnan dymeuua, IIycrs f — npousBoabHAR O6pATHMASH
tyernna. dax moboro uncna y, us ee ofaactu smavernntt E (f) mmeer-
©f B TOYHOCTH OAHO 3HAYOHHE X,, NpHHAZAexxamlee oBJIACTH ompenene-
gz D{f), rexoe, uro [ (x,) = y,. [locTaBAB B COOTBETCTBHE KAKAOMY
Yo ?TO 3HAUEHAP X,;, NOTYNHN HOBYX™ GYHKUHIO § ¢ O0NACTEIO Ompene-
mesua E(f) » ofinactew sEauenmit D (f). Hampawmep, gas ofpaTamoi

¢yEROAA [ (x) = kx + b (k = 0) 3savenHe HOBOR GYHKIHE g B DPOM3-
soabROM TOuRe y, sajaerca opmymol

_¥o-?
& (o) e

Bufupas gnaa aprymemts QYHKRIME g NpRBHuUnOce ofosmaue-
HMe X, HAXOJUM, UTO b

8(’-’)=-‘k—a

Ecnm pyunuua g B xampolt Touke x obxacTn 3mazennit oGpa-
Mol dyHKORE f NpHHEMaeT Taxoe sHavennme y, uro [ () = x, TO ro-
BODAT, 9TO GYHKUHA & — ofpamuar pynxuus x [

Kax norasano Bume, ¢yaxnnedt, ofpatHoit K ¢QyaxkoEmn
fx)=kx+b (k=0), apnaerca GyHruEa g(x) =?. PaccMoTpHM
elme OAWH IpHMeD.

B DOpuwmep 8. Hoxamem, uro dynxnua f(x)=x® ofpaTEMa,
u BHBEJEM GQOPMYLY, B8AAKMYI0 GYHRIMW y = g (x), ofparEy®™ X f.

Ilo onpemenernnio obparHoft QYHKLUER CHAYANA HANO AOKABATH,
4yT0 ypaBHeHme f (y) = x¥ Opm a060M 3HAYCHNH ¥ MMEET CAMHCTBCHEOE
pemenne . B zaEROM CiAyuse >TO ypaBHeHHe ¥ = X, KOTOpOe HMeeT
€IHHECTBCHHOE PEINeHAE yasxf; npE Jwlom x (cM. m. B). ITosromy
dyaxoua f (x) = x® ofparaMa 1 ofpaTHOE K Helt apagerca QyHRURSA
£(x) =¥z I'papuen eTEX QyEknuil Ha3obpamensl Ha pucyEKe 138.

v Vi
f(x)=x%
=V
) 3 / 1
-1 01 1 x 1] 0 1 *
-1 -1
a) %)

Pnc. 188
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y=1f(x)

y=z(x)

w¥
ﬁ
é%
-~
e
o
Y

A

a) 6)
Psc. 139

Ecan sagan rpadur ofiparnmoit pyaxoen f, To rpadpne GyEk-
oan g, ofparHolf K f, HeTPpYRHO NOCTPORTE, HOABIYHACH CICAVIOLNHM
YTRePX GeHHeM:

Tpaderx dyuxuun f 1 obparnoii k Helt (ysrunn ¢ cEM-
METPUIHE OTHOCHTEJABRHO NPAMON y = X.

Joramem aro cBoiicTBo. BaMerTus, uro no rpadbuxy dyaxuun f
MOXHO HafiTn uHcAOBOe 3HAuUeHMe ofparHoll Kk f QYEKUHE & B IPOK3-
BOABHOM TOuKe ¢. JIId 3TOro Hy:XHO BIATH TOUKY ¢ KOOpAHHATOH a He
HA FOPUIOHTANLAOH ocH (KaK 910 O0KIHO JeJneTcd), 8 HA BePTEEAIL-
Hoit. M3 ompenencana ofparHolt pynromnan caegyer, UuTo suayenne g (a)

‘paeHO b (pue. 139, a).

Taxum o6pasoM, CCAN CIUTATH, UTO BHIGPANA HECKONLKO HeODRY-
E&A CHCTEeMa KOOPMMHAT (ADPrYMeHT OTRAMTLIEACTCA HA BEPTHHANBHON
OCH, A 3BAYCHHES QYHRNUE — HA TOPH30HTANBHON), TO MOMMHO CKAa-
38Th, uTO rpadur obparHoil K f pyaruuu g — sro rpapur pyarmun f
{mocrpoernolt B o6bIHON cHCTEMe KoopAuHAT), [Ing TOro uTobH H30S-
pPasHTe rpadux £ B DPHBHYHON CHCTeME KOODHHHAT, HANO OTDAIHTH
rpadpur [ orHocHTENBHO NpAMol y = x (puc. 139, 6).

Ecnu ¢ynrnna g — ofpatHan ¥ dyrxonm f, To QYEKOER g of-
paTuma u ofpaTtHolt Kk Hell apnserca ¢pymxnma f. IlosroMy rosopar,
9T0 PYEKOHH [ B g 83auMHO 00DAMHbL.

Teopewma (06 obpamuoii dynxyuu). Ecam pyaxuna f
po3pacraer (wam yGupaer) sa upomexyrse I, To oHa
obparsma. O6parnas x f yaxuus g, onpeTeleNman
B ofagcTn auavenwuii /, TaRme sERASLTCH BOZPACTAN-
mell (coormercrsennd ySumalomedk).

JoxasareabcTeo. IlomomuM Aas oOpefeleHHOCTH, YTO
dyaxnas f sospacrawman. O6paTHMocT: QYHRIHH f — oueBHAHOE
clleRCcTBHe TeopeMsl O KopHe (1, 8). IlovproMy ocTaercs HOKAATH, YTO
dbyernaa g, obpareas r f, noapacraer Ha MEOMecTBe E (f)
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Va

f{x)=x2

Pue. 140

Myers x, B X, — NPOU3BOJALELIE 3HAYeHNA H3 E (f), Taxue, aTo
x, > %, H OycTH
W =8(x), y,=g(xy).
Ilo onpeaenennte ofpaTHoii dyHROERA

x=f@) 1 x3=71(yy.

BocmoanzopaBmIucE TeM YCAOBHENM, uTo [ — Bozpacraoman GyHK-
nnd4, BAXOXHM, 4T0 XOUYIMEeHMe Y, # i, NPHUBORUT K BHIBORY [ (y,) >
# f(g)y T. 00 X, # X5 OTO NPOTHBOPEMHT OPERUNOINKEHHIO X, > Xy.

HosToMmy y; > y,, T.€ H3 YCIOBAH X, > X, CIexyeT, 4UTO
g(x;) > g{x))

HMerno »ro B TpeGoBAIOCh JOKASATH.

B DNpuxep 4. Kak orMeuanocs Bume, hyrknus f (x) = x2 He A8-
naerca ofparaMoii. OnHaro dyERIAS [*, oNpeAcIeRHAS HA IPOMEIKYT-
ke [0; o) dopmynolt f* (x) = x2, BO3pacTaeT Ha STOM MPOMEXYTKE H,
SEAYNT, HMeeT 06paTHYI0. O6paTHOl K GyHRINY f* ABnAeTcA GYHRIIAA
g(x) = Jx. Cpadaxkn sux dyHKDEH n300paKens Ha pucyAKe 140, 0.

BooGme dyuxnmma f (x) = x" npn moBoM HATYDANEHOM R BO3PA-
CTEeT Ha MpOMeXYTKe [(; oo) m mosroMy uHmeer ofparHyw. Ofpar-
wolt K dynrnun f(x)= 2" sengerca fpyuxnug g (x) ="x. Ipadburu
oTHX QyHEOAN mpH HeKOTOPHIX 3HAYCHAAX 7 H3I0OpaXKeHHl HA PHCYH-
Ke 140, 6, 8.

YnpaxHeHus

Busegnte popMyay, sazaomyio GyHKIno £, 0SpaTHYIO X AGH-
Holt dynrmmru f. Vraxkupre obnacTe ompenefeHMa ¥ oOAACTH
_ saaverndt dyrxnmn g (531—532).

5314 a) f(x)=2x+1; 6) f(x)=%x—1;
8) f(x)=-2x+1; r) f(x)=—%x—],
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532.— a) f(x)=-1; 6) f (x) = 2x* (x » 0);

X
B) 1 (x)=—; r) f(x)=Jx+1.

X+

538.— ITocrpoitre rpadpmx dyaxmmu, ofpareoh x f:

a) f(x)=2x2+1; 6) f{xy=(x+ 1) x e (-o0; -1};

= B) f(x)==2x%+1; P f(x)=(x-1)2 x e[l; o)

Ilo rpadury dyaxoun f (puc. 141) nmaliaure amavenusa obpar-
Hoit ¥ f byErnum & B Tourax -2, 1 u 3. IlocrpoiiTe rpapux
dyHKIAR g, yRAMKHTE ee 0DAaCTs oIpexeneHEra B obnacTs 3HA-
yeHui:

a) f(x)=1, (x); 6) f(x)=1f,(x)
B) f(x)=f; (2} r) f(x)=f,(x)

| 7%
- (48 T
I 0 = |6
| st ¥ fl(x) _y=f2(x} |5
- 14 . 4
SEBERREE i3
- 2 2
—.—1 -
1-61-4 ?-1-23 x L 1-6{-41-2J0N1.2 5. 6., x,
= 2 2
-3 -3
4+ 4 -4
] -5 i
2 R
74 [T T T 77}
T Ly = (%) 7
] il g
111 y="rz ) 4
- 3
T 1
1614 2flol 12345 6] (-6 1-41-2 10138 x
2 -
3l -3
- -+ : _.3
RElRanELE e
Puc. 141
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Hoxaxure, ar0 HyHROuR [ mEMeeT OGPATHYID HA YKAJAHHOM
mpomexkyTie, IlocTpolfite rpadmr ¢yrkoum, ofpatHofi ¥ [

(585—536).
538.— a) f(x)=x%+1, x<0; 8) f(x)=2x, (—o0; o)
B f(x)=Yx, x>0 1) f(x) =2+ 1, (=03 o).
5364 &) 1) =sinwxe[-5 5] 6 f(x)=tgx,xe(-g=§);
B) f(x)=cosx, x € [0; x]; r} f(x)=ctg x, x  (0; n).

§ 11.

IIponsBogHas MOKa3aTENbHOMN
H JorapupmudecKkon pyHKITHI

41. MNpounssoaHas NOKa3aTeNnbHOK PYHKUNW.
Yucno e

1. Yneno e. B mpessigymux oyHKTax rpadmien noxasa-
TensHOll QpyERUNK Hsobpaxanuch B BHAe rMaakux amapnd (bes nano-
NOB), X HOTOPHM B K&)KZONA TOUKe MOXKHO OPOBECTH KACATEALHYIO.
Ho cymiecTopanne xacaTenrEol K rpadury GYEKIHU B TOuKe ¢ abc-
nuccoll x, paBROCHALHO ¢e AaddepernEpyeMOCcTH B X, [ToaToMy ecTe-
CTBEHEO NPeRNOAOKHTb, UTO noxasaTeapHad dyaroua zuddepennu-
pyeMa BO BCeX TOYKax ofnacTH onpegencHHA.
Hapucyem HecKoabKO rpadukoE PYHKLRA ¥ = a* ANdA 4, PABHOIO
2; 2,3; 3; 3,4 (pue. 142), n mpoBeReM K REHM KacATeJIbHEe B TOUYKE
¢ aGeonecolf 0. ¥Yras HAKNOHA STHX KacaTeAbHHX K ocu abenmec mpu-
GnusnTeseHe paBEHE 35°, 40°, 48° H 51° cooTRETCTBEHHO, T. €, ¢ BOApA-
craHueM @ yraosoil xosdwbEOEeET KacarensHoH K rpabEKY QYHEKIER
y=a* B rouke M (0; 1) mocrenenno ypenuumBaeTca oT tg 35° go
tg 51°, IlpeacraBidercss OYEeBHAHEIM, 4T0, YECAHNMBAA & or 2 mo 3,
MH HalfifeM TaKoe SHAYEHHE G, NPH KOTOPOM YIMoBol KosdxpuuHeHT
COOTBeTCTRYIOIIeH Kacareannod pases 1 (T. €. Yroa HAKJIOHA pPABEH
46°), BoT rounas QOPMYJIHPOBKA STOI0 UPEAIOECHEA (ME NPHHAMAEM
ero Ges JOKASATENBCTBA):

CymecTByeT TaKoe YHCHO GoAbliee 2 W MeHbInee 3 (310
qacaoe obosuavanT GYKBOit €), uTo nokasaTenpHad PyHK-
oaa i = € B Touke (0 HMeeT WPOHIBOZHYIC, PAaBHYIO 1,
T, €, Ar
e lnpuar -0 )
Ax P !

B3ameuanne, [Jorasano, ITO YHCNO ¢ EPPANHAORATLHO ¥ IMOTO-
MY SAMHCRIBAETCH B BUAE OecKOHeuHON NeCcATHYHON HENEepHOAHMYECKOH
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®Y

Puc. 142

Apobm. C moMOInbI0 3JeKTPOEHHX BWYHCAHTSNBHEX MAIINH HailiffeHo
‘Gonee ZBYX THICAY JeCATHYHHX 3HAKOB uucia e. Ilepsiie 3HAKH TAKO-
BHL: e = 2,718281828459045... .

DYERNAK ¢ YacTO HAZHEBAIOT IKCROHERMOIL.

2. Dopuyaa npomssoaHol nogaszaTeAbHoR dyERImHE,
Teopema 1. Oysxaun ¢* audpepenniupyera s
Eaxzoit Toune O0RACTH ORDOMCACNEN, W

(d)'mc’l

JdorasarenncTno. HalifeM cHauana mpupamenmne pyEEnun
¥y =¢* B TOuKe X,

Ay =e®0t5% Lp¥0 =g .@A% _p¥0 =g%0 (g4 - ]).
Honapasyace ycnosnen (1), saxogmm:

X0 Ax Ax
;_‘i,-:.e__%:e*o . .eAx_l—>e"° mpu Ar — 0.

IIo onpepeneHH MOPOM3BOAHON OTCIONA caefyeT, 9TO Y =%,
7. &. (¢*) = ¢* mpu moboMm x.
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. IMpamep 1. HalizeM npomasoguyo GyHKIHHE y = €5 .
(&%) = €% . (Bx) = Beb.

Ynueac ¢ DIOJOEATENLHO K OTARYHO o1 1, mOsTOMY onpeneldeHH
JorapadMal Mo OCHOBAHUIO ¢.

Onpenpenenve. Hamyparsvksax nozapupmom
{oBozpauaercda In) EasLIBAETCA JOrapHPM N0 OCHORA-
HEID e

In x = log, x. 2)

Ilo ocHOBHOMY JorapuMuYecKOMY TOMNAECTBY And Jwoloro
MOJOMHTEILHOTG gaeaa ¢ % = g, IlosroMy 4* MomeT OLITL SANMCAHO
B BHA®

a* = (elna)x=exlna_ ®)

Bueenem bopmyay mpouasonsol noxasarensHoll pyHKIHM mpu
OPOHSBOJBHOM JHAYSHHH 4.

Toopema 2. Tloxasareasman oyExums a° aud-
depenuupyona = Eamuaoli Touxe ofinacTm ompepe-

JACREA, H
(@*) = s*1n a. 4

JorasareascTso. Ha dopuynnut (3) o TeopeMe 0 NPOHIBOA-
Holt cnowEol QYHKIIEA DOAYYAEN, 9TO DOKA3ATeARHAA dyEKINA And)-

depernupyeMa B Kamaol TOuKe n
(a%) = (e* In oy = g% meing=a*Ina. (5)

Crepgcraue, IlokasaTensHAaa QYHKOAA HeNPephIBHA
B Ramjaoft Touxe ceoedi ofmacTH onOpeAeneHHdA, T. €.

a* = a* opu x = X,

910 BHTeRaeT n3 udpepeEOADPYeMOCTA NOKAsATENbHOE dyHK-

OFH M JeMME © HenpepuBHOCTE Jabdeperumupyemoil bdyaxnanr
(cm. m. 15).

B Ipanep 2. Haligem uponssoaune byrrmat y = 2% u y = 579,
Tlo dopmyne (4) uMeem

@) =2*In 2; (5%) =(~3). 5% Inb5.
Hpumep 3. Hecneayem dyarnmmo f (x) = xe* Aa BospacTaHMe

(yORIBAHEE) B SKCTDEMYM,
Hailigem npomasogryo stofi dyExmumM:

F (x) = (xe*) = x'e* + x (&) = ¥ + xe* = e* {1 + x).
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Vi Tax xar e¢* > 0 ana moboro x,
3HaK f' coBmasiaer co sHaxoM (1 + x).
Caegopareasno, f’ (x) > 0 Ha npome-
xKyTee (-1; cc), moaromy f BoapacTaer
Ha npomemyTre [—I; o). Ha npome-
myTHe (—oco; —1) EMeem f'(x) < 0, Do-
sroMy f yOuBaer na (—co; —-1]. B moune
Xy =-1 @DpoussofHAR MEHAECT 3HAK
-1 ¢ MAHyCA Ha ILIIOC, H, 3HAYHT, X5 = -1

0 »  ABngerca TOUKOH MUHIMYMA.
T'padpur ¢yEKIME DPHBEAECH EA
Puc. 143 pacyare 143,

3. Ilepsoobpasnas noraszareasnoli GyErmAR.

Teopema 3. HepmooGpassoil nas pyusxuns a* na R

mtynm;;

HeiicTentendro, ln ¢ — noCTOAHEAAA, H II0STOMY
Y _ 1 g7yl g*ing=g*
( J]na(a) hmal.naa

Ina
opE mofoM X. JTHM ZOKAZAHO, TTO l:_:; eCT: meproolpasaas AAA aF
#a R. A us papencre2 (e*) =e¢* pna
Vi BCEX X CJEAYeT, uTO e* ecTh meppool-
pazHag ana e* na R,
2 B NIpuuep 4. Haligem nepsoot-
pasEule Xag QyHRmul:
a) f (x) = 5%

6) g(x)=4-2%

B) h(x)=4e% - 10 . 0,6~

THonssyace reopemoit 3 U npasum-
HEMHE HAXOMEAeRRA NepBoolpasHEIX,

BHIOACHIBAEM OTBEeTH
E

a) Fix) =% 4+

Ing
4.2%
68) G(x) -W+C,
1 x
_i 3x . 0,6
,|/ B) H(x}—ae 10 —mo,s+c‘
10 1 2 K IHpumep 5. Hailizem maomans
GHUrypel, OTpARHHUYeHHOH  JHHHAMM
Puc, 144 y=3, =0, x=-1, x=2
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Ita durypa ects Kpusonnseiinag tpanegus (puc. 144). Ilosro-
Ny ¢¢ naomaar S HaxoguM no GopMyae mNOWAIN KpHEOANHeiiHo#
TPATIeLMH:

g 31 28

4 In3 I3 33

2
3#
S=[8tdx=2"
:[ n3

YnpaxHeHus

537.— Haiizure no Tadaunam HaTYpaldbHRX JOrapudMoB (EIH ¢ mO-
MOLIBI0 KaABKYNATOpA):
a) In 3, In 5,6, In 1,7; 6) In8, In17, In 1,8;

8) In 2, In 35, In 1,4; " In7, In 28, In1,5.
4 Halizare mponssoanyio kawxzaoll ma dyrxnmii (538—539).
538.-8 a) y=4e*+ 5; 6) y=2x+ 3e%;
B) y=3—%e”; T) y=06e* - 22,
539.-8 a) y=¢* cos x3 0) y=3e*+ 2%

B) ¥ = 38— 3x% r) ¥ = xe®.

540.-F HannmmTe YpABHEHWe KacaTeabHON K rpabmxy ¢dyExoun f
B Touke ¢ afcuuccoif x,:

a) f(x)=e%, x,=0; 6) f(x)=38% x,=1;

B) f(x)=¢e% x,=0; r) f(x)=27% x,=1,
541.8 Hadiymre ofmmit Bxp neppoolpasEnix aaa Gyuxnmmn:

a} f (x) = 5e*; 6) f(x)=2-35

B) 1 (x)=4% ) f(x)=Ze*+1

542.-49 BruncnaATe WHTEIPAT:

a) fﬁ,ﬁ’dx; 6) fe’”dx; B) fzxdx; 1) fsxdx.
[ 0 -2 1

Haidipure npouspoguyio raxcaoil ua ¢ymunuit (543 —544).

543.— a) y=e*’ sing; 6) y=T72 tg3x;
I B) y=e“';0082x; vy y=2-° ctg%.
x° e ¥
544.-§ a) y= -=—; 6) y= -3
R aFrvy YV=1r
3% 0,3-*
B = 4 =— .
)y 2% 4 5% )y Jx+0,5
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545.— HecneayiliTe na Bospacramme {ybupanme) n sxeTpeMyME QyHEK-
13411 .

a) f (x) = xe®; 6) f(x) = x227%;
B) (%) = xe™%; r) f(x) = x*0,5%

548.— BHaiiaure o6mpit Bup nmeperooSpasHBX AnA QYHKITAH:
a) 1 (x)=e%"% 6) f(x)=2-0,9°-5,6

B) f (x) = 2710+, M f(x)=e¥ +2,31%=,
. Haltaure nnomams uryps, orpasmvdeHnoft JHEHAME
. (64T—548).

547.¢ a) y=e*, y=0,2=0, x=1;
6) y=8-, y=9*, x=1;
B) y=2*, y=0, x=-1, x=2;
ryy=e, y=e¥*, x=1.

x
548, a)y=(§J.y=3.x=l; 0) y=e*, y=e¢*, y=e;

1Y 1Y
B) y=(§)vy=lrx=_2; r) y=(§]9y=4x’y=4'

42. NponssogHan norapuipMUHecKon (DYHKLMK
IoxakeM cHATANA, 9TO AorapudMudeckad QVHROUS Aud-

bepermmpyema B Kaxmoli Toure. I'padbmxn dyaxmuit y=log, x
y = ¢F CHMMETPHYHEL OTHOCHTENLHO npaMol y = x. Tax kax moxaaa-
rensEan QyRxmuaa gaddepernupyeMa B8 nwobol Touke, A ee HPOHIBOA-
Haf He ofipamaerca B HyNb, rpadHK NOKAIATENBHON (YHKNUH HMeeT
BETOPH3OHTAARHYI) KACATENLHYIO B KaXA0K Touke. [TosToMy M rpaduk
JorapudMrueckoil QYHKINHE HMEeT HEBePTHKANBHYI) KACATeNBHYIO
B 2060 Toure. A 3T0 pPABHOCHIRHO mu(pepDRHOUPYEMOCTH Jorapud-
MEYecKod QYHKIHEM Ha e¢ OJJIACTH OIpereneHHd.

JoraxeM Temneps, YTO nPous8oduas rozapugbxuvecroll pyniyuu
ana nwboro x u3 obiacTH ompereneHRA HaxozmTeda no dopmyne

ln'x=%. (1)

Io ocEOBHOMY JOrapuiMHUECKOMY TOMAECTBY X = e!* npm Bcex no-
JOMATSALENX X, T. €. B 9TOM DABEHCTEE CIIPABA M CJIEBA CTOMT OZHA
7 Ta Ke pyuxmnus (onpezenennaa ma R,). Ilosromy npomnspognme x
u e * papHE, T. .

x' = (eln %y, (2)
Hasectro, uTo x’' = 1. IIpouasoanyic Opaboil uacTH BRIYTMCKA-
eM [0 NpaPHIY HAXONMACHHAA NPORIBOZHONA caowEold dyaroEn
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# reopeme 1 (n. 41): (el"*) = o+ In’ x = x In’ x. IloacTarnss HafixeH-
HEle ufonanomme B papencrso (2), maxoauMm 1l =x1n' x, orkyaa
ln' r==

x

. Npumep 1. Hafizem npomapogarie $yarmmii:
a) y=In(6+2x); 6) y=Ilogy x; n)y log, 2x.

a) (ln(5+2x))'—— (5+2x) = 5+2x
6) (log 2)'= (m] L

[ In2x - 2 - 1
B) (log7 2x) "( In7 ) “%em7 zhl

Npumep 2. Hecsenyem dyrxumio f (x) = x2 In x Ba Bo3pacra-
HHe, YObIRAHHEe, BKCTDEMYM M NMOCTDOMM e rpaduk.
Gyurnng onpeaeseHa npH x > (0, Halizem ee mpomasopmyo:

F(x)=2xlnx+ 22 —-2xlnx+x 2x(lnx+;)
x > 0, mosroMy BHAK NIPOESBOAHON COBHAZAST CO BHAROM (lnx+-;5).
Orcioaa cheayer, 410 f'(x) > 0 BA NpOMeKYTHe [J_; 00} H 0o3TO-
[

MY Ea TOPOMSXKYTHE [%; 00} dyrEDAA BOSpAcTAeT, HA NPOMEXKYTHE

: 1 Vi
0; " OpOoR3BOAHAA OTPHIATENE-

EA, nosToMy f yOHIBAET Ha HOpOMe-
H _1_ _l—
xy'me[o, J;]' B Toure T npons-

POZHAR MEHAGT 3HAK C MHHYCA Ha
I0C, 3HAYHT, s-ro TOUYKA MEHHMY-

I

1 e -
Ma; f| = --- I'padux GyuK- 0 1 x
Je
OEE TOpEBSAcH HA DHCYREe 145, Pre. 145
1

$opnyna (1) IOKA3HBAST, YTO ANS QYHKIHH < Ha mpo-

MexyTEe (0; c0) Jnobas nepBoolpasaas NMomeT OHITE
sanucana B sitge In x + C.

Dyrroua % HMeeT meppoolpasSAYIO B HA HpoMemyTRe (—co; 0),
oro dpyuriuma In (—x). Jeitereurenzuo,
(n(-z)y=L (=L .(-n=1
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Tax xax |x|=x opu x > 0 1 |x| = -x opr £ <0, Mu Hoxasatm cie-
Ayw0mee:

Ha mwfom npomexyTre, He cozepameM rtouxy 0,
neproobpasHoll gna QyHKDUR % ApAgercaA GyHKOIRA
In | x|

B Opawmep 3. Oxa Pyrrman a':':_ﬁ nepEooBpasHEe PABHED

In |x + 8| + C (5a a1060M DpPOMEXKYTKE, HE COAEDIKAINEM TOUKY —3).

Jdna pyHEnun 5;‘_ 7 obmuit Bug nepBoobpazHEIX ; In|6x+ 7|+

+ C (Ha MoB0M NPOMeXYyTKe, He COASPIKAIEM TOUKY —% )

vh Nprmep 4. Hattaem numo-
mans GUryphkl, OrpaEMYeHHON JR-
HHAMK y=%, y=0, x=1, x=2
(puc. 146).

Hockousky Inx mpm x>0
ecT: nepBoobpasHas Aad %, mao-

maix: MATepecyIomed HAC KPHBOIM-

]

0 1 2 me#inoit TpamenmE paBRa
Puc. 146 §=In2-Inl=1n2
YnpaxHeHws

Ha¥izuTe nponsBoZRYIO Kamaol ms dyrromi (549—550).
549.— a) y=1n (2 + 3x): 6) y =log,s x + sin x;
B) y=In (1 + 5x); ry y=1g x -~ cos x.

550.§ a) y = 22 log, x; 5)y=h;x; B) y=xIn x; r}y=lnix.

6561.-§ Haligare o6muii g nepsoobpasanx pag dyswomm:

=_8 . =1_._2 .
a) f(x)-m’ 6) f(x)—; =+ 5°
B f=_s o=t

552. 8 Hanumurte ypaBHeHHe KacaTenbBOM K rpadury dyaxoma [
B TouKe ¢ abcomecoit x,, ecan:

a) f(x)=In(x+1), x,=0; ©6) f(x)=lgx+2, x5=1;
B) f(x)=2Inx, xg=¢; r) fx)=log,(x - 1), x,=2.
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553.— Briuncxure mHTErpAT:
7 1 3

o1 o e o o 0 [

554.— Haitnure nponspozuyo GyHKOIHM:

In(5+ 3x) Jx
a) y=—— "2 6) y= —3*_. .
A i o ) V= ga-zn
x2 _ logz x?
B) Y= thsx’ ) y= x+1 '

HecneayliTe pyHROMIO BHA Bo3pacranue (yOMEBaHNE) H 3KCTpPe-
MymH (555—5566).

655.— a) f (%)= Inx; 6) 7 (x)="%
B) fix})=2x-1nx; r f(x)=x1nyx

8556.— a) /(x) = x In2 x; _12;::;
y Ing, =1
¥ B) f(x)- r) f(x)=_+inx.

587.- 4 Brumcnnre naomaner GErypsl, OrpaHndeHHoit JUMEMIMU:
a) y=%+2, y=0,x=2, x=8;

6)y=-§,y=o,x=-4,x=—1;

B) y=$,y=0,x=},x=2;

r) y=3—%, y=0, x=-6, x=-8.

43. CreneHvan chyHKUKA

1. Crenenmnan QpyHENHA M ¢o NpoRsBognad. Brl yxe sHa-
eTe, 94T0 AJA JIOOOr0 JeifiCTEATENRHOTO YHCAS ¢ H KAXKOT0C DONOMH-
TEABROTG X OImpefencHO duHcne x© JadHrcUpyeM YHCAC O HA IpoMe-
ayTRe (0; o0).

Onpepenenne. dyurnna, sagamuan dopmynoi
f (x)=x", HazEIRAeTCHE cmenennol (¢ NOKAZATENEM
CTOeNeHH o).

Ecan o > 0, TO crenenHas (PYHKUHA ompefencHa M mpm x = 0,
nockorsky 0% = 0. Ipn meawmx o dopmynaoi f(x) = x° crenennas
dyuxuua f onpegenena u ana x < 0. Ilpu yeTHHX o sTa GYHKIEA veT-
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Has, a HpN HEMeTHHX o — HedeTEad. [losTOMy ECcnezoBanue cremeH-
Holt $YHKIHM HZOCTATOYIHO NPOBECTH TOABKO Ha OpomexyrTre (0; o0).

B mpeamiaymux pasgenax Kypea Onnd nolyuens GopMyAH N8
npor3sozEol QYHKOUM y = x° JUIIE OPH LEeARX NOK43ATENAX CTeme-
HH, & TAKKE O = % Tenepp EAM OCTACTCH BHIBECTH JOpMYAy HpE HpPO-

HISONBHOM O. JloKaskeM, 9TO JuA aiboro x m3 ofiacTa onpeAeNeHsnd
OpOH3BOZHAA cTeneHHoN QYHKOAM HAXOLMTCA TAK:

(x°Y = axe-1, (1)

JleticTeRTONEHD, TAK KAk Xx =e"¥, 1o X% =e®X, QOrcwona mo
NPABAIY BHYHACIEHEA TPOH3BOXHON CHOKHON (PYHKIEH MOAYVIAeM:

(==Y =[ealnx)r =ealnx (alnxy=x*a- % = oxs-1,

PopuMyna (1) gorasana.

INIpr o <0 crenenman ¢yEKOAA YOREBAET HA OPOMEKYTKE
(0; o0), mocKoMbKY (%) =ax®*~1< 0 npn x> 0. IIpr o > 0 mMeem
(x*) = ax*~!> 0, nosrToMy cTemeEHAE (YHKIHS BOZDACTAET NPH
x > 0, KpoMme ToTO, HARO YUetTE, uTO NpH X = 0 crenenmas dyuxuna
papHa 0 ¥ x* = 0 nmpm x — 0 m x > 0. ITosroMmy Toura 0 nmpHCOEZHAA-
eTcd K IPOMEXYTKY BO3DACTAHHSA, T. €. OPHE ¢ > 0 CcTeNeHRAS (DYHK-
NEZ BOZPACTAET HA MpoMe:xyTie [(: oo). TIpumMeptr rpadEKOB crenen-

Boli HYHEOEA IpH DAIHYHHX ¢ UpHBeAeHH BA pucyExe 147,

. Hz dopmyam (1) cxeayer, wro npomssopHoil crememmod dyEK-
nmr f(x) = x* sBafercH creneHBas dyuxmus (f' (x) = ax®~!). Huave
oficToHT Reno ¢ nmeppoolpassoli cTemenmolt dyEROHA.

IIpn o = -1 o6mufi sax nepBooSpasHEX creneHHoll SyEKOEA

f () = x°, xaK 7Merxko NMpPOBepHTR, TAKOB: F (x) = f:; +C.

Ilpx a = -1, Kax BepecTHO, NepBOOGpasHO GynknuY f ARIASTCH
dyaxnus F(x)=1n [2| + C.

Vi Vi ¥ A
y=x= a
y=x
=x%
¥ O<a<l a<0
a>1
1 1/ 1
) 1 % o[ 1 % 7] 1 X
a) 6) B)
Puc. 147
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2. Bruucnenue anavucnmi ¢crenedHol Pynxmun. BupegoMm npa-
Gnmxennyo dopuyry

(1+Ax) =1+ aAx. )

Pacenmorpun HyEROHIO [ (X) = ¥® H BOCIOAB3yeMCHA TpHONHMEeH-
Hoit dopmymoit

f(x) = f (x) + 1 (%) Ax, 3

mopecTHO! Mo m. 20, upr ¥y =1 mH x =1+ Ax. Hueem f(x)=Ff(1) =1
a1 {x)=ax*"1 orryma I x=f1)=a- 12-1 = . ITo dpopmyne (8)

f(x)=(1 +Ax)*~ 1+ aAx.

Yame Bcero 8Ty QOPMyNy OPHMeHAIOT AJIS BHIYHCIGREUA KOopHeil.
IToxaras o = g HAXOXHM!:

1
”Jl+Ax=(1+Ax);=sl+%. 4

B DOpumep, Borumcaum npubmuseHune SHAYSHAR:
a) 41,08; ¢6) ¥27,08; =) '¥1000.
Bocnoarasyemcea opMynolt (4):

1
a) 41,08 =(1+0,08)* 31+l-o.oa = 1,02,

’ 0,08 0,03 1 0,08

,f 7,08 3 3 +=.

6 2 27( 27] Sy1+ 27 3(1 8 27 )”
= 3,0011 (3mavenHe -\}27 ;08 ¢ ceMpi0 SHakaMum nocie samaToi Ta-

Koso: 3/27,08 = 8,0011107);
B) sameruM, uro 21° = 1024. VMeem:

/1000 ='%21° _24-3. 10,1— 4 2[1—%):»1.995.

YnpamHeHna
Hoctpofite rpadmx ¢ynxuuu f B Halifure ee DPOHIBOAHYIO
. (558—559).
568.-8 a) f(x):x_i; 4) f(x)=-fﬁ:
2
B) f(x)=2x%; r) f(x)=x25.
-igh
e € =1 X .
550§ 2) 7 (x) =3 o r=(2)";
B) f(x)=x"; r) f(x)=(2x)"3,
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Bruuncaare ¢ pomomeio opmynn (4) npubammenHme sHade-
maa (560—561).

a) 247; ) ¥625.3; s) ¥81; r) ¥48.

% a) ¥/30; 6) 490; 8) /9,02; r) ¥33.

Haitanre manfonsmee ¥ HARNMeHBIIee 3HAaYeHEA (GyEKORE [
HA npouems:me I:

2 _t
a) 7 (x)=x5, I =[1; 32k 6 f(x)=x 3, :=[§; 27]=
3
8) f(x) = x4, I=[§; 1]; r) £(x) =x¢, I=[%; 81].
Halimare ofmuii sup nepBooOpASHEIX AAT PVEKIHNA:
) f=-1a% 6 f(0)-22,
B) f(x)=3x""; ) f{x)=x"
BruRcauTe maTerpat: \
e 8

1

1
i;; s [2xdn 1 [ 52dx.
e 16

4 34

a) Ix’ dx; 6) j
1 1 x3

Brauucnure maomaxe GbRrypa, OrpaHHueHHON JAMARIMBE:

a) y=x'f§,y=0, x=1

6) y=x", y AR
B) y=x%%, y=0,x=1, x=32;

r) y=1, ¥=0,x=38, x=5.

Ha mmimmmerpoeo#t Gymare mocrpofiTe rpaduxu ymxomii
y=x, y=Vz, y=VYx (x> 0).

1) HaiignTe ¢ moMonis1o rpaduka NPpAGAMCHHEIE SHAYCHHA?

_a) V2, ¥3 6) v3, 425 8 ¥2,5, V8 ) 2,5, VI

567,

. 2) Haiiaure smavenns sTHX KopHeft ¢ IOMOILIO KATLKYAATOPA.

3) BuiumcanTe BX hpUImKeHHALIe 3HAYOHHAN, NONLAYACH op-
mynot (4). Vxasamme: 2,6=1,62-0,06; 2,56=1,3%+
+0,303; 2,5 =1,254+ %; 2 = 1,42 + 0,04; 3 =1,4% + 0,236;

3=1,3t=0,1439,

4) CpaBEHTe NONYYEHHHe Pe3yJILTATEL

Bepno xn, wro dyExmus f(x)= x5 obnagmaer croficrmon:
a) B ofIacTH onpeseNeHEA MOXKEO HANTH OYPesOK, HA KOHOAX KO-
Toporo GyHKIUS TPHHIMAET SHAYEHNAS PA3HLIX 3HAKOB; 6) AB-
AgeTca 4eTHoH; B) HMeeT SKCTDEMYMEl; ) CYHIECTBYeT TOU-
KA Xy, B KOTOpOH QPYHRIMA NPHEHMACT HARMCHBIISS JHAUeHRe?
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44. NMoHarrwe o aucphepeHuManbHbLIX YpaBHEHUAX

1, HemocpeacTBeHHOe HEATETPHpoBaEMe. B XoAe peleHHS
38/1a¥ €CTECTBOAHAHMA YACTO BOSHHKRAIOT COOTHOINECHHSA, CBAMKIBAKIOHE
OponzBEOAHEE Hexoropo#t dymxonu (mepBym, BTOPYIO B T, A.), cCaMy
Ty GYEKOMIC H HeIABACHMYIO NepPeMeHHYR. Hanpumep, COIJACHO
sTopoMy 3axkoEy HiploToOHa mpm ABMMKEHNMH N0 OpAMOl MaTepHalbHON
TOYKHM MOCTOAHHON MACCH m CcHpaBeannBa dopmyaa F = ma, Iaoe
F — ciia, BHSHBAKINAA ABMKEHHWE, ¢ — yCKopeHme TOYKH. IlycTh
cana F 3aBUCHT TOABKO OT BpemeHH i, T. e. F=F (). BenoMunasd,
YTO YCHOPEHHMe ecTh BTOPAS IDPOHIBOJHAH KOOPAHHATH IO BPEeMEHH

(a (t) = =" (1)), nonyuaeM gudrhepeHnUATEHOE YpaBHeHHES OTHOCHTEND-
HO byExDEH x (t):
F(t)

F@@y=mx"(t), T.e. x" () = -

ANA PelleHHA KOTOPOro cHaYaka HAXoAuM X’ (f) xak mepeoolpas-
HYW QyERIRNA F:), a 3aTeM H x (f) Kak meproobpasHY (YHKIHR

v (1) = x' (1). Ofmee pemeEde SABRCHT OT ABYX IPOHSEOALHEX NOCTO-
AHHEHE. JAns Toro uroOH ®x HaliTH, OGLIYHO IAAAIT KOODAMHATY
H CKOpOCTE B KaKON-1m0o MOMEHT BpeMerH f.

. IIpemep 1. IIpu BepTURANEHOM ABHMeHHE OO7 AelicTBHeM
CHAB TAMRECTH XoopaunHaTa A (f) TOUKHM eAMHHYHON MACCH YIOBIE-

TeOpaAeT FEGhepeHIAANEAOMY VDARHCHHIO (och Oz HANPABISHA Bep-
THKAJILHC BHH3):

B (£) = g.

Obmee peleHUe 9TOTO YPAaBHEHNSA MMeeT BUNX:
2
h(t)=h,+v,t _'_gtT, rae hy =k (0), v,=1v (0).

3azas hy m v;, ME DOTYIHM yXe SIHECTBEHHOE DemeHue.

Boobme neppoobpaznyto F nna byHxnuu f MOMHEO paccMAaTpH-
BATH KAK pemernude npocmeliuezo dupPepeHyuarbio2o ypasHenus

Fr(x)=f(x), 1)
rae f (x) — mamHAA dyEROUA, F(x) — peuleEHe »TOoro ypaBHeHHA.

2, Tuddepennuaninoe ypasHeHHe NOKA3ATEALHOr¢ pocTa H
norasaTeapnore yOmpanna, Pemenne MHOrHX sajay PH3MKH, TeXBEH-
KH, GHONOTHM N CONMAALHEIX HAYE CBOJUTCA K 3ajade HAXQROCHHA
dyErnnil, yAoBAeTEOPAKIINX AndiepeHIUANEHOMY YPABHEHHIO

' (x) = kf (x), (2}

roe kB — HEROTOpDAA KOHCTAHTA.
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8uaa dopmyay npomsmsoxnoit noxazarensmoif GyEKnuUN, JMerxko
BOTAAATHESA, TTO PemIeEHeM ypasHeHHEs (2) sBaserca mxban dyarnnsa
BHAS

1 (x) = Ce*, 3)

rae C — nocroauman. Tax kax C npomseONBHO, ¥ AudibepeHIHANLHO-
ro ypasHerna (2) Seckonegno MHOro pelmenul.

Hoxamem, 4o APYrax pewmeHnd, xpome bysromnii suza (3),
ypasaerre (2) He mMeeT. Jlaa #TOr0 pacCMOTPHM IPORASBOABHYIO GYHK-

nue f, yzomjerTropsomyo ypasHeHnio (2), H BCHOMOraTEILHYIQ
dbyrroEIO

g(x)=f(x) e, 4)
HaligeM ee NpORE3BOZRYIO:
g @) =1 (@) e™ + f(x) (e = (x) e™ - kf (x) e,
Honreraraaa kf (x) sMecro /' (x) M3 ypasHerua (2) noayuus:
gX)=kf(x)e™ —kf(x)e*™ =0,

Ha papeBHCTBa NpOH3BOAHOR QYyHRDUH g HYAN caepyer, uTo g (x) =C
npu Bcex x. Uz (4) moayuaem:

f(x)e™ =C, orvyma f(x)=Ce*,

4YT0 ¥ TpeSoBanoce AOKA3ATEH.

BamMevanmme. B npuBeA¢HENX BRIIE PACCYAACHASX MK Ipea-
noxarann, YTo QYHKNHUA f onpeAeneHA M YIOBJeTBODIeT YDABHe-
o (2) Ea Beelt wmenopoll mpAMoil. B KOHKDETHEX 98ZA94X TACTO
NPEXOSATCHA DPEACCMATPMBATE: (QYVHENHNH, VAOBJETBODSAIOIIAE VDABHE-
BH0 (2) TONRKO HA HEKOTOPOM NPOMeXYTHe. EcTecTBeHHO, UTO B Ta-
xoM ciyuae dopuyna (3) 6yAer AapaTh obiliee peilleHle 3ATAYH TOABKO
HA ODPOMERYTRe, HA KOTODOM BHIOJHAeTcs ypasHerwme (2).

Camicn gaddepeEnnAIEHEOTO YDABHSHEA (2) 3aK/MI09A€TCA B TOM,
YTO CKOPOCTH H3MeHeHdHd PYHKIAA B TOYKE X NPONOPIHROHAABHA 3HA-
JeERKN caMmoil GyEKORA B 5To#l TOuKe. 3TO YDABHEHEHe 9ACTO BCTpEdA-
€TCH IIPH PemieHHH IPAKTHYSCKHX 3ajad.

B DOpuxep 2. (PaxnoaxTusumit pacmax.) Ilyems B Bavasnmufl
MOMEHT BPEMEHH MACCA PANMOAKTHBHOTO BEIIECTBA PABHA!

m (0) = m,. (5)

OKCIIepIMEeRTANEHO YCTAHORIEHO, 9YTC CKOPOCTH YMEHBLIIEHHS
Macchl BemiecTsa m (f) co BpeMeHeM | IpONOPOAOHAABHA €T0 KO-

AMYecTBY, T.e. m' (1) =-km (f), rae k > 0. Kak mokxaszamo Brme,
m(t) = Ce™, Komcranra C maxogmrea HM3 ycnosHA (5). A AMeERO
opu t=0

my,=m(0)=Ce*? 1. 8. C=m,.
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OKOHYATETBHO NOXYUAEM: )
m () = mge™. (6)

PaccMorpenutiii nprMep THnAYeH: YTOOH BHASTATE H3 fecko-
HOYHOTO 4HCAA pemieHKE AnddepeRnnanrEOrO YPABHCHEA OXHO, OOHIY-
HO TpebyeTca eme BBecTH EAYAJLHbIE YCAOBHS (B Haulem clyuae $To
yveaosre (5)).

HMpomexyrox Bpemern T, wepes KoTopuit Macca paamosaxTHB-
HOIO BeINECTBS, YMEHBIIaeTCH B 2 pads, HAa3LIEAIOT RepuodoM Noaypac-
nada sroro pemecTea. 3Hag T, Moxao mHalita k. Tarx kak

m(T):%mD, T. &. mge~* =%mo,

Bneem ¢ T =-21;.

Cnegosarensro, e*” = 2, AT =1n 2, orryaa &k = —1%3

Haopumep, ana pagua T = 1550 mer. IMosromMy (ecam Bpems
naMepAerca B rojax) & =% = 0,000447. Yepes MUIIHOE JdOT
OT HARUANBHONK MaccH pajgua m, ocraHeTcda TOAbKO n(105) = mye 7 »

-] 0,6 v lo_iumon

3. I'apmornueckme noneGamua, IIponaBOARYIC OT IPOHIBOJN-
Hot /' dyEroun f HasmBalor semopoit npouszeodnolli byErmum f
H ofosHAualOT /" (MMTaeTcR: «3d ARa mTpuxar). Hanpumep:

gin’ ¥ = co8 x, sin" x = cos’ x = —8in x, 7
08’ x=—sin x, cos" x =—sin' x = —cos x. (M

Bropas mporssonHas nomoraet Gojgee noapoSHO HCCHEAOBATE WO-
Begenne bysaxouu. Ilepras NPORIROAHAA €CTh CKOPOCTH HIMEHOHHMS
¢$VEKDEH, & BTOpaA OPOHIBOAHANR €CTEH CKODOCTE HaMEHEHHA 2Tol CKo-
POCTH.
Agamuanpya dopMyan (7), MOXXHO BAMETHTH, UTO BTODHIe IpO-
H3BOAHEIe CHHYCA M KOCHHYCA OTJHYAKTCA OT CAMHX QPYHEOME TOABKO
apakoM. HBave rosops, ofe »ra QYHRKOEH YEOBNETHODSIOT IPH BCEX
SHAYeHHAX ADPryMeHTA ! VPABHOHUIO

" (@) =-1Q@).

B (mAspxe, B 9aCTHOCTH B MeXaHHKe, GOALIOYIO PONAb WUCPamT

by f, KOTOPHE YAORJETBODIIOT YPABHEHHIO
" (1) = -of (1), (8)
rae o — MOIOEHTeNRHAAS MOCTOHHHAA.,

Pasfepen 383y M3 MeXaHMKH, TPHBOAAUIVIO K YPABHEHHIO
Taxoro suAa. Iyers R MIApUKY Maccoll m OpHKpeniyeHa pacllONOXeH-
HaA POPHZOHTANEHO NPYMHEHA, APYroff KoHen KoTopOl sarpenzeR
(puc. 148), u Nycres B COCTOAHMH PABHOBECHS KOODAHHATA X IEHTPA

265 iurasareasnan n dorapuhpmuucckan QYHKRHH



0 o x =z

Pnc. 148 Puc. 149

'R

mapuKa paBHAa HyMo. IIpM mepeMemenna MEATPa B TOUYKY C KOODAHEA-
Toft x # 0 BOBHEKAST CHAA, CTPEMSMIAACA BePHYTh IMIAPHEK B MONOKe-
HH¢ papROoBechsa. CoraacHo saroRy ['yKa 5TA CHAA MPONOPUBOHANEHA
nepeMeImeHmIo X, T. ¢. F =-kx, roe & — NONOKETEIBHAA KOHCTAHTA
(puc. 149). Ilo propoMy 3axony HeloToHa F = ma, DOSTOMY, YUMTH-
BadA, IT0 OPH IEHMEHHAN IO IpAMOI YCKODPERHNe €CTE BTOPAad NPOASEOI-
Had 0T KOOPAMHATH, HMeeM:

ma(®)=mx"(t)=F, 1. e. x" (1) = —-;: x (£).

Huaue ropopa, ABHKEHHEe LHEHTDA IIADHKA U0 AeHCTEEEM CHX

YOPYrocTE NOAYEHERo ypasneHMIo (8) mpm o= }i .

Tokaxem, yro ¢dEusATecKas BeJIHYHNHA, ASMCHANINAACH BO BDe-
MeHH B COOTBETCTBHM C YpaBHeHHeM (8), coBepmiaeT rapMoHUUYECKOe
konefaame (cM, . 7). Camo ypaenenane (8) HaseBAXT Juddepenyguarsy-
HOLM UDAGHEHUEM 20PMOHUNECKUX Korebanuil.

IIpopepuM, uTo npn AWOHX DOCTOAHHHX A B ¢ GyHRIHAA

F(t) = Acos (ot + ) (9)

eCTh peleEHe ypasHeHEHa (8). B camom Aene, moabsysces GopMynomn
ANA TMPONUIBOXHON CHOMHOM GYHKIMMY, DOXydaeM:

f' (1) = —A w 8in (of + @),
I (#) = —Aw? cos (©F + @) = —w?f (£).

Bepao u ofpaTtHoe: mofoe pemenue ypasaeHHd (8) ecTh dyHK-
oA BrAa (9), uprgeM obergao BuGapanT A 2 0, ¢ € [0; 2x]. Moxkasa-
TeJBCTBO STOTC BRIXOAWT 38 DAMKH INKOJNBHOIO KYpea.

IIponaBosbHEIE MOCTOAHHEIE A M ¢ MOXKHO ONpDefeluTh, eClAH
sazaHul HauanbHele yonosra f(0) = y,, f'(0) = v,.

> 4. Ilanemne Tenm B arMocepmoit cpeze. Paccmorpum Gomee
cnoRHuM npuMep. IIpn nageHnu Tea B aTMocdepe HYKHO YUHTHIBATE
CONPOTHBACHHe BOSAYXA. JRCOEPHMeHTANLHO YCTAHOBIEGHD, UTO CHXA
COMPOTURICHEAA BOZAYXA NPONOPLHAOHANBHE CKODOCTH HBUNKEHAA,
T.e. cuxa F, peficreyiomiazs ma Teno, pasuHa F (#) = mg - ER' (1),
Tae m — MAacCca Teda, § — ycrRopenne cBolomHOrC magemnmA, k (1) —
KoopauHaTa He npamoft (ock OFf HaopaBJNeHs BePTHKAJRHO BHHR),
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k — nosdpdunnent nponopnuoransuocry. Ilo sTopoMy saxony Hrloro-
Ha F = ma, nosTOoMy HOXy4YAeM YDABHEHHE

mz*(ty=mg-k2'(¢), .e. 2"(H)=¢ —% 2'(t)

KOTOpoe yAoSHO paceMATDHMBATE KAk AuddepeRnMantHEOe YpABHEHEE
v({#)=g-bv(t), rme b =% >0, (10)

OTHOCHTENBHO CKOPOCTA ABHxeHMA U (t) = 2’ (¢). Jaa roro urobs mpu-
BeCTH 3TO YPABHeHHe K 3HAKOMOMY BHJIY, BBeJleM HOBYID HeH3BECTHYI)

dbyarnEw ¥ (t) = % -v (t), Torza ¥ (t) =(% -v (t])’= v’ (t) 1 ypaBHe-
Hue (10) sanncwupaercds B BHAE

-y @) =by(t), r.e. ¥ (t)=-by),
pemeHds KoToporo y:ge wmuaBectTHE: y(3) =Ce™. Cueposarensno,
v (f) =%—y(t) =;:-Ce‘°‘.

Oyurnua y = e yusaer ma B, npu yToM ee 3HaueHHA HeOTPa-
HHYeHHO YMEHBLIIAIOTCH npH Boaspacramuu { (T.e. Ce?™ - 0 mpm

t = oo pua moboro C). 3To 03HAUAET, UTO CKOPOCTh Ipubammaercs
¥ HOCTOAHHOMY 3HAYEHHAI %, KOTOpOe 3AaBACHT OT BEeNHYHHB Koadwbn-
OMeHTA IPONOPUHOHANLEOCTH k H Maccw m. Hanpumep, mpu aa-
THAKHBX NPHIKKAX (IAPALIIOT He PACKPHT!) 3Ta CKOPOCTH PABHA IPH-
mepHO 50 M/¢, 2 CKOPOCTH NAPHINIOTHCTA ODH NPHIeMJIeHHH (koraa k
SHATMTEeNREC Oonbile) orodo 4—5 M/fe.

PaccaoTpeEEkle UpUMepH HOSBOAHIOT HAM NOHATE, HACKOJBKO
MOIMHEIM ANIAPATOM HCCNENCOBARHA ABAARTCH AnddepeHODAANLHEIC
ypasHeEnd. QueHs YaCTO 2JeMEHTAPHLIC 32KOHLI, YIPABRIAIOIINE KAKHM-
Ao TpoIeccOM, 2aNHCHIBAIVTCA B BHAS ARPhOePeHIHANEHLEIX YDABHE-
Huit, [N TOro grolikl BRIACHATE, K&K NMPONECce PAIBEPTHEACTCH BO BpeMe-
HY, npexoguaTes »™H addepeEnHaIrHES YPABHCHUSA DeIaTh.

YnpaxHenws

568.— IIpopepsTe, uro byHEIUs ¥ (f) ABAAeTCA pellleHWEM JAHHOLO
. madpepernnarsHore ypasEeHns:
& a) y(t) =8 cos (2t +m), ¥ =-4y;

= l _.E ”:—.].' :
6 y(ty=4sin(2e-2), yr=-1y

B} y{(¥)=2cos 4t, p"+ 16y =0;
M y(t) =% gin (0,1¢ + 1), y” + 0,01y = 0.
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589-—
570.—
571.

572.

578.

574.—

5750_
576.—

577.—

Hdoxaxare, aro dyarmmas y = 5¢* yrosnersopaeT ypaBHeHEMIO
¥ =38y

Horamure, aro byaxuna y = Te"2* yaosneTsopaer ypasHeHEA0
v'=-2y

Horamare, uro GyHELEA ¥ = 3¢~ '* YRAOBIETBODEET YDABHOKHIO
y=-

Haliaure xaxoe-HEOYAL OTHARIHOE OT HynA pelueHne aadie-
PEHIMATLHOIO VPABHCOHHS:

a) y" = -25y; & Iy +ay=0;

B) 4y" + 16y =03 r) y"=—-iy.

Hanmmnte angdepenniaabHcoe YPABHCHHAE IAPMOHENYECKOTO
Koaebanma:

a) x =2 cos (2t - 1); ) x=a,4m(o,u+g}

5) x=4sin(3t-§); 1) x = 0,71 sin (0,8¢ ~ 0,7).

HJoramare, YT0 CyMMA »OBYX TADMOHHYECKHX Kojaebanmit
x, (1) = A, cos (,t + @,) ®H x, {t) = A, cos (0,t + ¢;) Gyumer me-
pHOAMvecKOl dyHKOHeld TOrRA ¥ TOJNEKO TOrAS, KOTAS OTHOMIe-

®
HHEe YACTOT €CTHh PATAOHAJNBHOE TACHO T, T. €. :0—:- =r.

Or m ManAnRrpaMmMoB pagus C gepes ! MUHYT PAAHOAKTHBHOIO
pacoazs ocTanoch n MuLaurpaMaon. Haliaure mepnmox nmoxy-
pacoaza pagus C.

K mayany paanoaxTHBROIO pacnaja amenn 1 r pagaa A. Yepes
CKOABKO MHUHYT er¢ ocraerca 0,125 r, ecar ero neprox noxy-
pacnaga paseH 8 MEA?

Ilepuop moaypacmaZa PagUOAKTUBHOIO BEmecTBA papeR 1 4.

. Yepes CHOMLIO YACOR erd ROJNHISCTBO yMeHpmuTeA B 10 pas?

578.~
L

579.

Briuncanre, Raxad noxs pagmd ocraperca uepes 1000 mer,
ecaH MepEOf ero mosypacnaza panem 1550 mer,

Opo Tenmo umeer vemmeparypy 200°, a apyroe — 100°,
Yepes 10 MAH OCTHIBAHMA 9THX TeJ HA BO3AYXe C TeMIlepary-

poit 0° meproe TeNO CCTHAO A0 TeMueparTypw 100° a propoe —

Ac 80°, Yepes CKOABKO MHEYT TEMOEDATYPEH Ten CpapidA-
worea?

{l'ewneparypa rema T (f) ynoenerBopser ypspHermwy I¥ (f) =
=-R(T - T,), rae T, — reMneparypa OKpy:xaiomeli cpexi.)
Jsa Tela AMEIOT OANHAKORYID TeMumepaTypy 100°. Oan Brimece-
HEl HA BO3AYX (ero Temmeparypa 0°). Yepez 10 Mmm TeMnepa-

1‘8 livkasatrensuas H J0rapHpmEvecEan QYHKDIH



TYpa ogHoTO Tena crana 80°, a eroporo — 64°. Uepea ¢KoNBKO
MEHYT NOCAEe HAYANA OCTHEAHHA PASHOCTh HX Temueparyp Gy-
HBer pasHa 25°7
580.— MoTopaea Jozxa ABHIKeTCH IO 038Dy €0 CKOpocThIO 30 KM /4.
_ Kaxoma cKOpOCTL JAOAKHE 4ePes 3 MEE IocNe EHKJIIOYSHUSA MO-
? rtopa? (BocnoimsyliTech TeM, 410 CKOPOCTS: JNOAKH U (#) yao-
{ BReTBOpaeT audpepeHnBaNLHOMyY YpanHenuio v’ (£) = —kv (i),
rae k =-g-, U — CKODOCTh B MeTPDAX B MHEHYTY.)

CeefeHna M3 MCTOPUN

1. 0 nmponciomgenum TepMuuoB B oboamavenmil, X yMaome-
HAIO PABHHIX COMHMWENTeNeH OpHBOAMT pelnenne MHOrEX sagad. ITo-
HATHE O CTEeNCeHH ¢ HATYPAJILHLKIM NMOKAGATENEM BOSHHKNO yme B JIpes-
mell Tpexmn (smpameHne xegdpam wUCAG BOSHHKNO IPH BHTACTE-
HHH DAONIaAM KBAAPAaTA, & Kyl wUcCAo — OpH HaXOxAeHER olbeMa
xy6a), Ho copemerenie ofosmauenma (tTuma g, g5 s XVII B, Bpen
Hexapr.

HpofEe HMOKASATENW CTeleHN B Hambogee NpocTHE MPABHIA
gelcTEHIT HAN CTeleHAMH ¢ APOOHHIMH NOKASATEILAMHA BCTPEYAICTCH
B XIV B. ¥y dpaanyscrorc MaTematuxa H. Opema (1323—1382). Hsa-
BectHo, uro Illioxe (oK. 1445—ok. 1500) paccMaTpmBan CTemeHEH
¢ OTPHIATENHLHEIMH H nynemnﬁn noxkazarenaMu. C. CTennH mpen-

JOMRN MOXPAIYMEBATh TOA a° KopeHs va. Ho cucTeMaTHuecKn
PANMOHANLHEIE NOKASATENAN IEDBHM c¢Tan ynorpefaars HewoTom.

Hemenxuit naremarar M, Ilirudens (1487—1567) aan onpe-
nenense a®=1 npr a # 1 um sBen wassanme noxasamenv (910 Oyk-
BeHHEHE HepeBOX ¢ Hemenxoro Exponent)., Hemenkoe potenzieren
OsHa4UaeT o6o3cederie ¢ cmeneny. (Orciofla DPOUCXOZNT H  CIAORO
nomesyuposams, WacTo ynorpebngeMoe mnpm Hepexofax THOA
log, f(x) = log, g (x) = a¥®= (¥ _g¥a€(*) ) B cpow ouepexr Tep-
MHBH exponenten BOSHAK NIPHM HE COBCEM TOYHOM IE€peBOfie ¢ rpede-
CEOro CJAOBH, KOoTOpHIM JlsodauT ofosHauan KBAafpDAT HeHEPECTHOMN
BENUYHHEL,

Tepmurn peduxan B xopersv, ssexenrsie 3 XII B., npomexoasr
OT NETHHCKOrO radix, MMeIero ARA 3HAYCHHA: CMOPOHG H KODEHD,
I'peveckye MATEMATHMKH BMECTO <H3BJIE€Yh KODEHBs TOBODMIM: «HalTH
CTOPOHY KBAAPATA IO ero AaHHOX penuunse (muomiama)». 3HAK KOPHA
B BHAE cuNBOXNa \ mOsEWACH poepetie 8 1525 r. Cospemenmniit cum.
Bon BBegen Jeraprom, poBaBHBIINM TOPHE3OHTANLHYIO YepTy, HuoTOH
YiHe YKAIHIBAN TOKA3ATENIM KopHeil: E‘J_, ‘{]_ .

CnoBo Aozapudm NPORCXORHT OT I'peveckore Adyoq (OTHOIIeHHe)
H Gp1Bpdg (MACHO) H NMepeBOAMTCH, CAEAOBATEIBHO, KAR OMHOWEHUE
guces. Bubop maobperarexem (1594 r.) aorapmdmor Jx. Hemepom
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TAROr0 HA3RAHESR OOLACHACTCA TeM, UTO JIOTAPH(ME! BOSHURJIN OpH
COMIOCTABNEHAN IRYX YHC, ORHC K3 KOTOPLIX SRINeTCS TAHOM apud-
METHYecKOH IIPOrpeccesu, a Apyroe — reoMerpuvdeckol (oM, Huxe).
Jorapudpnmt ¢ ocmopanueM ¢ sBpen Coeligean (1619r.), co-

crapuBmIMil mepeme Tabaunk aad ¢yrRroum In x. Hassaume Goaee
' MO3AHEro NPOMCXOEAEHHA HAMYyparvHuii (eCTeCTBEHHEINA) O6LACHALT-
CH +eCTeCTBOHHOCTHIO» 3TOro Jorapupma. H. MepkaTtop (1620—
1687), npeanoxupmuili aTo HasRaEWe, OOSHADYRKHJ, 9TO AAA Jaobore
2, > 1 uneno In x, — »ro nnomant ¢uryprl, orpannvenuoil rumepbo-

moit y =%. oceio abenmuce 1 DpAMEME x = 1, x = x,.

2. Ha ucropun dorapudpmon. B revenHune XVI B, pesko Bo3poc
ofreM paloThl, ¢CBASAHHLI ¢ NpoReneHNeM IpAGIHKOHHEIX BEIUMCTe-
HH b XOfle pellieEMA PASHLIX 38AAaY, ¥ B NEPEYIO OYepent 38/t aCTpo-
HOMHUE, HMeOme# HeTOCpeACTEEHHOS NPAKTHUECKOs IpHMeHeHHe
(p vaCTEOCTH, MpH onupefeneHUN MONOXEHHA CYAOR IO SEe3faM U MO
Comany). HaeGonsmue npobieME BOSHEKAAM, KAK HETPYAHO IOHATh,
IPN BHOONHEHHH ONepanai yMHOMeHHS H Aemenmd. IJomuTER ua-
CTHYHOTO YOPOIIGHAA #THX OOEPALH NyTeM CEeNeHHA X K CHOIKe-
BEHK (0KHAa cOCTABJICHS, HAOpAMeD, TACAANA KBAXPATOB DEAKX YHcea
or 1 mo 100 000, moseoadomas BEMRCAATE OPOHRSBEXEHNA 1o Hop-

myne ab= % (a +b)? -—i (a -b)%) Oonpmoro yemexa He NPHHOCHIM,

IloaToMy OTKpHTRE JOoTapHbMOB, CEOLAINce VMHOKEHHE H ACNCHHE
qHucea K CAOMKEHHIO H BHYATAHHIO AX JOrapadMoB, YAIHHMIO, 110 BH-
pakeHnlo Jlannaca, JKH3HbE BHIYHMCAHTE IeH,

Jlorapudmu Heobmrzatino SHCTpO BOmMIH B NpakTRRyY. Heobpera-
TeJIE Jorapu¢MoB He OrpaHmyduaHch paspaloTkoit HoBOl TeOpHHA.
Bruto CO3AHO TPAKTAYECKOe CPEeACTBO — TAGAHOE! JNorapudMoB,—
PeSKO DOBBRICHBIIee HPOHSBORATONBLHOCTh TPYAs BEaHCauTeneil. Joba-
BHMM, 9TO y#&e B 1628 r., 7. e. Bcero wepes 9 neT mocne A3AAHEA mep-
BNX Tabnnn, agraniickaM MaTeMaTRKOM II. T'arTepom Gmna maolpere-
Ha NepBas JorapudMmaecKas JAHeHKA, cTABIIAA PAGOYAM HHCTPYMEH-
TOM ANd MHOTHX IDORoJeHHH. (B1oTe A0 caMOro DOCASEHETO BPpeMeHH,
KOTAA HA HAMMX IVIA33X [IOBCEMECTHOE PACIPOCTPAHEHHE NOJYZAeT
SAEKTPOHHAH BLHYHCINTENLHAS TeXHHKA H POJIbL JNOrapE¢dMOB Kak
cpelcTha BRIYHCAeHUI! pe3ko CHHEMKRaeTed,)

Ilepame rafauiu gorapudMoOB COCTABNSHE He3aBHCUMO APYr
OT Apyra moTAaHACKMM MateMaTuroM . Hemepom (1550—1617)
u meelinapued H, Bropru (1552—1632), B rabanor Henepa, napgan-
HHe B KEHIAX 04 HasBaguaMH <Onucanmwe yAEBUTEAbHOH TAGIANEL
aorapudmopr (1614 r.) m «Verpolicrso yausaTensHol vabarus Jjo-
rapedmors (1619 r.), Boman sHaveHur JorapndNOB CHHYCOB, KO-
CHHYCOB H TAHIeHCOB AfA yraoB or 0 gao 90° ¢ maroM B 1 mARyTY.
Bopra noAroToRMA CBOH TabAHHOM JOrapHGMOB THCE], MO-BHIAMOMY,
¥ 1610 r., HO BRIILIM B cBeT oRNM B 1620 r., ys#e nocse nagarusa Ta6-
aun Hemmepa, B KO3TOMY OCTAJHCE He3AMETCHHBIMH.
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Henep Axom

(1580—1817) —

AHrAMACKMA MaTeMaTHK. MaobpeTtarent norapudmos,
COCTABMTENL NEpBoid Tabnuuel NOrapuMoB, ofner-
Yusweli paGoty BWMMCAUTENAR MHOMMX NOKCNOHWA
Y OKA2aBWIeH SONLLLNEG BNMAKKE HA PARBUTHE NPUNO-
XOHWA MATEMATIRM,

Onna u3 BasEHMX HAeH, JeMAMUX B OCHOBe H3o0peTeHHs JOra-
padMoB, Suaa yaxe uspectHa. lllrudensr (1487—1587) u pag apy-
PRX MaTeMATHEOB OSpATHNH BEMMAHAS HA TO, ITO YMHOMKEHEIO M Jelle-
HBKO TJIeHOB reoMeTpHIecKoli mporpeccun

we 278, a2, a1, 1, a, a2, &, ...

COOTBETCTBYIOT CJOKEHHE M BHIUMTAHMEe NoKasaTenell, ofpasyomux
apudMeTUIeCKYI0 IPOTPECCHIO

+eay —3, _"2, _'1, 0, 1; 2, 3, e a

Ho onsoifi 210# Hpem BexocTaTouHo. Hanpmmep, «ceTbs HeIHX
crenenel arcaas 2 CANIOKOM peqKa; MHOTHE MHCJAA ¢OCTAKTCA Ge3 Jo-
rapudMOBs, IOATOMY Heolxozuma GLins eme OJHA MAA: BOZBOAHTH
B CTeOeHh YHCAA, OUYeHb GiH3KNe K ejHHHIE, 3aMETHB, YTO CTEeIeHH

L] ntl
[1 + 10_1..') 4 (1 + —17) npy Goarmux aHaueHnAx n Gauakn, Henmep

10
¥ Boprg npHHANW aHaxoruuHoe pelnerue: Hemep Gpan B KagecTse
OCHOBAHHS wmcho | 1 ——- ), a Bopra — qscno | 1+ 1. .
107 104

Hanpuefimuil xon ux paccy:RxeHRi ¥ onuUCAHHEe CXeM BHIIHCHe-
Hu NepecKa3aTh AOBONBHO TPYHHO KAK HOTOMY, 9TC HMEeTCd MHOIO
HeOpoCTHX AeTakdeli, TaKk M IOTOMY, uro Boobme TexcTel X VI B. Ho-
BONLHEO TYMAHEEI, 3aMeTHM TOAbKO, 4TO {axTHueckn zaidee Henep

107
nepexoauT K OCHOBAHHIO (I—T;TJ , & Bopri — # OCHOBAHMIO

104
(1+$) . OTO HE RSMEHHJO CYIIECTEA Oela (KaK BAM H3BeCTHO,

103a,.,. x= 1Fla-log‘, X, U [OSTOMY YKa3aHUKIE NePeXoxnl IPHBOAAT

JRMIE K TepeHocy 3anAToft B JorapEdMe), BEO MOZBOJIHIC HECKOIBKO
YOPOCTATL BHUHCIEHHS N cAMH TAGIMIEL.
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Tarum ofpasom, Mo cyllecTry, ofa maobperarens XorapadMon
IpROLAN ,}‘ BHEOAY O Nedecoo0pasHOCTH DPACCMOTDEHHA cTenedel BEAa

(1+%‘J , rae M — ouens Somsmoe umeso. PaccMorpense umeen Ta-

KOO BAAA NPHBORAMT K HIBECTHOMY BAM YHCAY £, KOTOpOe OnpeReNH-

"
Aock Hak lim (l-i-l] {onpeaenesme npeiena HOCHSHOBATEIBHOCTH
" n

ZaHO B «CBefeHNAX B3 HeropAn» K raase III), Ocranrock yvie HeMEOro
Ao ¥ieH NPHHATEA B KAYECTBe OCHOBAHUA JorapudmMoB ¥HcHa € (0c-
HOBAHEA TAGHNEON AorapudmoB Bioprm coBoafiaeT ¢ TOUHOCTRIO A0
TPETEErD ZHAKA ¢ £, OCHORAHHEe TAGAHOE Jdorapudpmos Henepa Simako

K gmeny %).

Ylepare TaGnuuu gecATHYHLIX Jorapmdmor (1617 r.) 6mnm co-
cramnest mo cosery Hemepa anramiickun Maremarunod I'. Bpurr.
con (1561—1630). Mrorue m3 Erx Ohrm AalifieRH ¢ TONOmMLI> BH-
Beaennoli Bpurrcom nputmurennolt dopmynn

n(¥a-1)
m(%10-1)’

JA0CTaTOTHO ToRHOM npr foAbmHKX sHaYeRNAX m B n, Bpurre Opan auna-
YeHHS m B i B Buje cTeneHell ABOHKH: 9TO AABANO £MY BOIMOMRHOCTDH
CBECTH BEYMCAGEHe WG B 'W10 K IOCTeAOBATEALHOMY W3BIGUSHHI0
KBAXDATHHX KopHelf.

Jpyraa uaea Bparrca moasoaser HAXOAHTH 3HATOHHMH ASCATHY-
HEX norapmdMOB HEKOTODRIX YHCEA CAMOCTOSTENLHO, (e3 NOMOITU
rabuun. [Hexas uacre dorapadMa meJOoro YHCIA HA OIEREXOY MEHEBINe
KOARIecTEa Madp B caMom uucne, ITosToMy, HAOpHMeD, ANA HAXOHAC-
fenna lg 2 ¢ ToyHOCTHIO R0 TPeX BHAKOB AOCTATOTHO HANTH YHCIO
msdp 2'°%, Bro me owens TpyAHO.

IIpu cocrapneHus Talaun JorapH(MOB BAXKHYIO POJAL CEITDAJO
Halifensoe HemepoM m Biopru coOOTHOIMEeHHE MEXHAY NPHPAISHRAMH
Ax u Ay B nponaponnuolt Touxe X, ana dpyaxnum y = log, x. Ornaexa-
fACEH OT HeTANEGH MX CHCTENEI HIJOMOHHST, 0CHOBHON pesynbTaT MOMRHO

ELIPAGHTE TAK: g s %, rie & — HeKOTOPAA HOCTOAEHAN. EciHM OCHOBA-

log,g0 =

n
HHe JorapudMoB — CTENSHL (1+ %J » T/¢ 1 — AOCTATOURO Gonpmioe

9HCAO, TO g ss-i.

Yerpemaaas Ax K HYJi0, OPEXOIHM K AaddepeEnHAnLROMY YpaB-
HeHNIO Y = %, penmeHAeM KOTOPOrO, KAK Bhl 3HAeTe, ABIAeTCA QPyHK-

nua In x + C. CymecTsyeT CHCTeMA HIIOXEHHS, NpH KoTopeit In x,

*g
¢ CAMOI'O HAMAJNA OODENENAETCA KaK Id-?x, T.e In Xy = maomaib
1
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epreoarBeiinoll Tpanennu, orpapuvensol runepboxoli, ocksio aficiuce
E DPEMEIME ¥ = 1 B x = x,. BrBoz HapecTHHX BaM cBoitcTs norapud-
NOE, HCXOAA H3 STONO ONpeAeleHMA, Hé OUYeHb OPOCTad, HO AOCTYIHAH
BaN 384498,

Bonpochl U 3afaun Ha nosTopeHve

1. 1) Haiire onpegeneune Kopua n-fi cremenn u3 umcaa. YTo Taroe
apudpMernyeckuit ropettn n-% crenenu?

2) Hafixure suaueHne:
) V2% 6 V85 » V13 0 YL w (Ve
3) PenruTe ypaRHeHHE:

= . = 84 s .1, =
a) x*=125; 6) x*=64; B) x°= 233’ r) xt=-16.

2. 1) Hepeuncaute ocHOBHHEe cbolficTha apundMeTHUecKuX KopHel,
2) IlpeofipasyiliTe BHIpAKEHHE:

4z 8 I 2 4
a) ¥8.Y4; 6)%; n)(“‘ﬁz); r) 5;_%’5—
3) Kaxoe us wmcen Sonpme:

a) V128 um V4; 6) 2% pau 100%%
B)WMH‘JE; r)%m%?

3. 1) Huitre onpesencKHe CTeNeHE ¢ PAMHOHAJLHLIM HORAZATENEM
H IePEeYHCANTE OCHOBHEI® CBOHCTBA TAKHX cTencHeil.

2) Ha#igure 3:aaqerme:
) [(%-5-)%]_;; 6 Y25 [2@6; » 1674 1) (81 ]%.

625

3) Kaxoe n3 uucen Gonpire:

5 _2 .3
a) ¥16 nan 24; 6) 32 nan 9 4;
4 _4 -2
B) 0,37 wmm 0,3 7; r) 53 umm 5967

4. 1) IlepeuncauTe OCHOBHEIC ¢BONCTBA NOKA3ATeNBHOHA QYBKIER.
2) Tlocrpoiite rpadbur PyERIHR:
x

a) y=4% 0) y=(i—)x; B) y=6% 1) y=[%) .

3) Kaxoe ms umcen Goanme:
42

8 2 am 2% 5 6) 1,2~ pam 1,25;
B V3
B) (%) une (%) : r) 0,3" umn 0,337
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8.

1) a) Haitzure RopER ypasmenus a*=a (a > 0, a =-1).
) PemuTe HepaBeHCTEO 4 > g° (paccMOTDHTE [ABAa CJHYUAH:
0<a<lma>l),
2) Pemare ypaBHeHHe:
1

a) 277 =9%; 6) 95714 35+218;
B) 0,57 +<-25 = \/2; ) 8%%.3% =172,
3) Pemnute BepaBeHCTBO:

a) 5x‘-1>%; 6) 0,242 5 §;
.1, 1 £+1
B) 3 <9, r) (2) >4.
1) Nafire onpesencure norapdpMa umeaa,
2) Hatigmre:

a) logy 16 V2; 6) log,, 25; B) 1g0,01; ) log, V3.

3
3) SanmmuTe OCHOBHOE JOTAPEPMIUECKOe TOXIASCTBO. C ero mo-
MOINBI0 BEIYHCIHTE!

2 3% bess, 6)( )1+10l28

% ; B) 5*1€s2, 1) g,2't %02,

1) IlepeuncamTe ocHOBHBIe CBoiicTBa JOrapndMos.

2) IlponorapubMupyiite Mo OCHOBAHHIO ¢ BRIpaXenue (¢ >0,
b>0)

a) 1657 ¥¢ upy a = 2; 6 ol " a=10;
) P )’moaﬂ op.
3
n)ﬁj—znpna=3; r) 0’—;19b=npna=0,7.
& el ye

3) Haitaure x, ecan:
a) log, x=2log, 7 +%logs 27—% log; 16;

6) log, x =2 log, 5 -% log, 8 + log, 0,2;
B) log, x =log; 1,6 +%log§ 8;
r) lgx=1+21g3—-§lglz5.

1) Haifire ompeAenemre JorapmpmMudeckoll GYEKOHM M mepevyHc-
JHTE ee OCHOBHBIe CBOMCTEA.

2) Tlocrpofire rpadur pyarnum:
a) ¥ = log, x; 6) y=log,(x-1)
5

B) y = log; x; T) y=]og‘l:|:+l.
1
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10,

11.

12.

8) Karoe uncano Gonrme:
a) lg7 nnm 31g 2; 6) loglﬁn.rm 10316;

3 3
B) log, & mum log, 6; r) log, 8 mau log, 2?7

1) a) Vramure Bce wopEE ypaBnenus log, x=b{(a> 0, a=1).

§) Peutute BepAREHCTRO loga x > log, ¢ (paccMoTpHTE ABA CHY-
uag: 0<a<1, a>1).

2) PemuTe ypapHeHHe:

a) log, (x — 15) = 4; 6) lg2x+21gx=8;

8) In® (x - 2) = 4; r) lg(x2-2x-4)=1g 11.
3) PemnTe HepABeHCTEBO:

a} logee x > 2; 6 lg x < -2;

B) Inx > -8; r} log, x <1.

1) 3anmmmre ¢$opmyny npomssoaEoil Axa ¢yERmUR y = e*,
y=a*

2) Hailianre npoRaBoaHYH QYHKIHH:

a) v(x) =15 — e~ 3, 6) u(x)=8.5%-1,
= p3x. =1 £
5) g(x) =% N r=(3) .
3) Hadianre ofmuit BHX meproobpasHux Ansg dyHrmpm:
a) v(x) = % - Te ¥, 6) u (x) = 5e™7;
B) g (x)=e7%; r) f(x)=e*.

1) Kakyio nponasoanyie HMeeT bynxnua y = log, x? Halignre 06-
mutt BEA meproobpasHEX Ang Gymxomm [ {(x) =?1c.

2) Hafignte npoRspogRYH QYHKIMH:
a) y=x1In 3x; 6) y =log, (T - 2x);
B) y =2 log, x; r) y=ln§.
3) Haftaure o6muilt Bua neppoofpasELIX Ana HYHKIUN:
_L' =—1- H =§' = L
) (D=3 O gx=—L D@m= nro-t

1) Karyw npoMsBOZHYKX HMeeT cTenenHada QyEKDHA y = x°7
2) NocrpoiiTe rpadnk GYEKNEH M HallfWTe ee ONPOHMIBOTHYI:
) y=x2"; B y=x* B) y=x9% ) p=x72.

38) Haiignte npuGnuixenHoe jHAYeHHe:

a) 3/32,02; ©) V127.9; ) 3/64,3; 1) 4/80,6.

275 Iokaszare.buan u Jorapupwngecrkan pyaKimn



13. 1) Kakue ypaBHemHSs HASLIBAKT HPPANUOHANEHEMEAT -
2) Peumrte ypaBHeHHe:
a) Vr_8=2x-T; 6) ¥2x+8=2
B) x-Jx =12 r) x+3=+33+22.
3) PemuTe cHCTEeMY ypapHeHmit:

a) {J;—J;=3, %) {x+y—ﬁ=ﬁ,

r-yp=9% xy = 16;
= 2 =

B) J;+JE—4, 5 xs-l-y T,

r-y=8; xfy=12.
14, 1) Y0 Ha3HBAIOT PEOIEHHEM CHCTEME! ABYX VpapHeHM ¢ XByMA

nepeMeEHEIME?

2) Pemure cucTeMy ypaBHeHui:
x-3y=5, 52x-y =0’2’

2 2-x =2 ) 15v-% =125,
2 =9. =

5 |2 o 8%+y = .3,
4% =1; bx—4y =15.

3) Peminte cucremy ypanneHpit:

x-y=4, o [37 =1
logy x-log, y=1; lgx+lg(y+5)=2;

B) logs (5x-y) =2, ) x% 4+ y? =26,
xyzz; log5x=1+log5y.



3ajgaud HA TIOBTOPEHHE
S | | I |

§ 1.

HelicTBUTENbHBIE YHCAA

1. PayvoMancHbie ¥ UPPALUOHANLHLIE YKHCNS

Bepuo nu yreepRAcHHe:

a) eca¥M HATYDANLHOe YHCHOC Aennrca ua 6, To oHO gexmTca Ha 3;
6) ecaum cyMMa ABYX QYHCeI — YEeTHOE YTHCO0, TO KAXA0e CIArae-
MOoe 4eTHO;

B) ecjH OPOR3BefiEHE AEYX WHCEX PARHO HYHI0, TO Kaxpamft
MHOMKWTEN: PABSH HYNIO;

r) ecam xy6 HexoTOPOro yHcHa Zenurcs HA 8, TO 970 YMCAO
aeTHO?

Joramure, uTO CyMMa TpeX NOCHSAOBATENLHEIX HATYDAALELIX
THcen AIMTCR Ha 3, a BX OpodsBefenue — na 6.

K umeny 528 ponmmmmte ape mudpu copaBa Tak, 9rolm moay-
YenHOe NATH3HAYHOS UHCAO ASNHJIOCH HA:

a) 3m b 6)8n9.
Noxammre, wro amcao 10% - 1 geamrca va 3 = 11,

B apyamaunoM unche nudpa egmpun HA 2 Soasme nudpu Aecar-
xoB. Camo uneno Goanme 30 u meupine 40, Haitgure 270 1nCIO.

Hoxaskare, 9T0 ecaH Apobh 2 HeCOKDATHMA, TO HECOKPATHMA

b
ab
u gpode 215

JoxamuTe, WTO!
a) la|=|-af; 6 =£<|x} =) |x[?=22

Hafiaure 3neyeruns pupamenult (8—9),

2,75:1,1+ 32 31:1040175:. L
3 . 3 %
» 1’ O — 5 &
2.5-0,4-(—35] TN
1+!~.......!'_
B) (1,4-—3,5:1!]:2,4+3,4:2l; r) 2 0,25 )
¢ 8 o__ 46 _
1+22-10
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9.

10‘

11.

12,

13.

14.

150

18.

17.

18.

19.

o) 0,52 -0,5 . 5) 1,20 -18
0,4% +0,13 +2.0,4-0,1° 1,2.0,2-1,2.0,8’
2 2 _a.08. 2
5 0,62+0,12-2.0,6 o.1= 0 [151] —[4§—2,4]:i.
1,56-1,52 5 8 8

VEakuTe pepERe Oudpe B samucn npulammeHHOr0 SHAYCHHA
qHCRA:

a) 3,82 +0,1; 6) 1,980 - 10¢ £ 0,001 - 10%;

B) 7’891 + 0,1; I‘) 2’8 * 10_4 b o 0.3 . 10-4.

Tonbayace dopmynoit (1 + x)* = 1 + nx, PHuUNCARTE IpREGIN-
MEeHHO;

a) 1,002% @) 0,997 =) 2,004% r) 8,015

HagecTHO, 910 @ = 11,0, b = 3,8, Halignre nprfmuxcenHoe 3Ha-
ueHre Bupakenns: a) a+ b; 6) 3a-b; B) ab; r) %.

SanmmuTe B BOAe OOHKHOBeHHOH ApoGm:
a) 2,(3); ©6) 0,(66); =) 1,0(8); 1) 1,(33).

,I[omn're, 9TO Hé ABASETCHA PAIHOHAJIBHEIM KANAOEe A3 THCE:

a) vb; 6) 2JT; B) VB+1; 1) g

Bepuo au, uro cyMMa (IpoMseegeHte) uncen ¢ u b apngerca pa-
OHOHAMBHEIM (MPPANMOHANHBABIM) YHCIOM, €CIH:

a) @ H b — panuoHAARHEE UHCAL;
) a 1 b — UppaMHOHANEHEIE UHCJA}
B) 4 — pagMoHaanHOe, a b — EmppanMOHANBHOe YHC]I0?

Hafigure ¢ TowHocTsIO Ao 0,01:
) V2+3 6 -2 2 B+l n B-L.

Pacoonoxure 4ycla B ODOPAAKEe BO3PACTAHMA, YKaXHTE, KaKme
H3 HAX ARIAITCA PAOHNOHAJNBPHEBEIMHE, 4 KAKHE¢ — HDPPDADROHANDL-
HEIMH 4YHCIaMH:

a) V3 -2; -17%; g; 6) logy 3; ~1; %: - 5;
2 0,25 & - ) e ~1,6); VI0; Ig 100,
CpasraATe uncaa (18—19).
4 7. .
a) l u T’ 6) (V6+2) u JiT;
B) logs 7 u log, & r) (VT+% u /31.
a) 15'%s10 5 1gleals, 6) (V2 +v3) u (430 — /3);
B) sin 2,1 u sin 7,98; r) (V8 +5) » (3 +10).
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21.

22,

25.

26.

27,

JloRaKHTe PAIHOHAIBHOCTD THC/A!

J_+J_

) 5 -2 f6;
6) (V2+1)2 +(1- 42 ~(JT + DT - 1)
JT++5
B)Jf = - 35;

r) (818 +2 V8 +450): V2.

2. NMpouenTbl. Mponopyum

Haiignre yacno x, ecau: a) x cocrasaner 2,6% or 320;: 6) 2,0%
YNeAA X pABHE 70; B) X DABEH 4WHMCAY NPOLEHTOB, KOTOpOE CO-
crasnseTr 2,8 or 84; r) x cocramaser 140% or 35.

3a 1987 r. BHIOYCK NpeinpHATAEM HPOAYKIOHE Boapoc Ha 4%,
a 8a caeayiomufi rog — Ha 8% . Haiiaure cpeguufl exxeroanniit
IpHPOCT NPOAVKIHH 38 AByXJeTHHE nepuon.

H3 JaHHBIX YeTHIPEX 4Ynce/ NepBhle TPA IPONOPOHOEAABHEL IHC-
aamM 5, 3, 20, a uerBepToe umcao cocrasaseT 15% TpeTwero.
HailguTe »THE uHcAa, ecanm BTOPOR MHCAC HA 375 MeHbIne cyMME
OCTANBHHIX,

2a oceHHe-3HMuUIF NepHOZ LeHA HA OBOIIH Bospocas Ha 26%.
Ha croipRO HPOMEHTOR CNeAYeT CHH3UTE HeHY BecHOd, uTobm
JIeTOM OBOIIM HMENH NPERHEIKN NeHY?

Haiixure aenaaec'rnui 4leH MPOMOPLHAM:

a) 12: %“ x: '§6 6) x:(-0,3)=0,15: 1,5;

n o282, D 5 -T2

Pemure ypasHeRue:

?) 2_52 =3 ) 5" ::g

-0 D 5 e

Yepea Touxy E croporms AB Tpeyroaraxa ABC npoBefeHA npa-

MadA, NADAJLIeNsHAd cropoHe AC. Halignre:

a) OTpe3rRM, Ba KOTODPHE NPAMAA JeAUT cropowy BC, ecam
AB = 22,6 cm, AE =18 ¢, BC = 15 cm;

6) nnomagu ¢uryp, Ha KOTOpDHIe ASIHTCHA TpevroabEME ABC,
ecanm AB=17,5cM, AE =5 cm, 8 maomaar TpeyroibHEKa ABC
paBaa 72 cm?,
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3. Nporpeccnn

Hafizare cymmy 20 uneHos apadmMeTHYeCKON OPOrpeccHn, ecan
nepselii ee wiem paBeH 2, a cexbmoit papen 20,

Mexay ancnamn 4 u 40 mafifure TaKAe YeTHpe WHCHAA, YTOOLI
BMeCTe ¢ FAHHEIME OHH ofipasoBany ApHOMeTHUECKYID IPOTpec-
cHI10,

1 1 i
]08'3 2’ logs 2’ loglg 2
DOCASAOBATeNBHNME YICHAMH ADAGMETHYECKO! NpOrpeccHH.

CyMMa mepROrO M MATOTO UAEHOB apH(MeTHYecKOl NporpeccHn
pasaa 26, a nponsBegeHHe BTOPOrO M 96TBEPTOTO €8 WICHOB Dab-
mo 160. HaiianTe cyMMy mecTH NepBHX YACHOB NPOTPECCHH.

¥YnpoctTe Bupamende (@ - c)® + (b - c¢)®+ (&~ d)? - (g - d)°,
e€CAM M3BECTHO, UTO 4uCaa &, b, ¢, d, BIATHE B YKASAHHOM I0-
pAKe, COCTABANIOT IMEOMETPHIECKYI0 NPOTPECCHIO,

J2+1 1_ 51 ofpasyioT reoMeTpHYe-
vZ2-1"2-42 " 2

JoKamuTe, UTO UNCHKa

ABAAIOTCA TPeMSA

Hoxa;xaTe, UTO YACTA

CRYI0 NPOTrPEcCHIO.

Yerrepruli uieH reoMeTpHdecKoil nporpeccun Gonsme BTOPOro
Ha 24, & cyMMA BTOPOIV H TpeTherc pasHa 6. Haliamre mepmrrit
WIeH B JHAMEHATEJIb NPOrPecCHH.

Hafigure wmeno wieHoB xoEe9HoH reoMeTpnyYecKol ODpOrpeccHH,

¥ roTopoil meperiit, pTopofl ¥ mocaegHn WIEHH COCTBETCTBEHHO
pasmu 8, 12 n 3072.

SraMeBaTeNE KOHEeUHRON reoMeTpHdecKoll DpPOTpeccMA paBeH 1

"8"
YeTEepTHIH ee uner pasen i, 8 CyMMa BCeX WIeHOB %. Croax-

KO 4ieHOE B 5Toif nporpeccun?

Haiianre uweTHpe YMcHa, U3 KOTOPHK IEpBHeE TPpH COCTABIAT
TEOMETPHIECKYK) TNPOIPECCHIO, A HocAeRHHe TPm — apudmeTn-
HeCKRYH, eCaIH CyMMa Kpa#iRmX 4hAcenr papHa 14, a cyMma cpez-
mux 12.

Haiiznre spamenaTens B cyMMmy SeckoHeuHo yOnipaiomieif reo-
2

MeTpHYeCcKod mporpeccHH, B Koropoii b, = V3, by, = NCPES
CynmMa HDepBRIX Tpex uneHoB eckoHeuHo ylmBaomelt reoMerpn-
veckoff mporpecenn paBHa 10,5, a cyMMa nporpeccast pares 12,
Hadizsrre ee HepBHil YAeH H 3HAMEHATENb.

Tpu yHcaa, KAmIOe A3 KOTODHX ABIAETCA CTENeHBLI0 ¢ OCHOBA-
HMeM g (8 > 0, a#1), COCTABNAIOT TEOMETPHYUECKYIO IPOTpEC-
cHw, JoxaxHTe, 94TO JOTAPHOMEL 3THX YHCEN COCTABINAIT apndg-
METHYECKYI0 IIDOIDeCcCHI).
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41.

42.

§ 2.
ToxxAeCTBeHHEIEe NMpeoOpasoBaHUsA
4. NpeobpazosaHmAa anrebpariyecKnx BLIPAMSHWA

Pasaoskure HA MEOXHTENH:

a) a®+ 0%+ 2q — 2b — 2ab; 6) S+y-Vx+y;

B) @ - 8; r) x4 —x2 (y?+ 1)+ 2
JoRaRATE, TTO:

a) nt+ 2n® - n% - 2n jmenmurca Ha 24, ectm n € N;

6) (n?+ 4n + 8) (n® + 6n + 8) genmrca HA 24, ecam n € N;
B) n® - n pemwrca Ha 6, ecmu n & N

) n® - 4n menures Ha 48, ecnu n € N, n — ueTHoe.

Coxparate Apoln:

ad+a%-0-1 2 +x-12
8) —————; 6) S——s
a?4+2a+1 22 +8x+16
5) 20°-5a+2 . x® -27
ab~-2b-3a+86’ Ry+8xy+9y

Yupoctare BRpamenua (44, 45).

a) m+n__4mn |m___r 2mn ;
m+n m+n n-m m2_pe

a¥+ b3 2 2 26 ab
° a+b ‘@ b)+a+b a2-p?’
B) x _ 8 . x2-2x + x+8;
x2-4 x%42x 4-x x+2
2¢ 1 ¥ . (c-8) +12¢
c3+3c+2 c2+d4c+38 c2+5c+6 2 ’
/

o [—2__ 2_1],4y2.

\,2"‘9' 2x+y 2Bx-5y) 4a2 2’
. -1
63 .4 , 2 )[ 8 ] a-12

L6-8 a?-54+8 a-2 2a+1 3(8- a)
f 3
x° - x-1
d-xH 1,
B) - +2x] {4-x%) 2=

k2 9-B% 2743 B2
D moss sk (\3tis)
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5. Npeob6pazopaHne BbIPAXKEHUNH,
copepXalMx pagvkanst U CTeneHn
¢ ApO6HLIMU TIOKA3ATeNAMK ‘

46. OcsofogETech 0T HPPADAOHANBEHOCTE B SHAMEHATE

2 6) ) 2 1)

a) = i; H L.
J3+45 V6 -2 J15 JT+42

47. Beumcaure:
a) y(V5-2,5% - ¥(1.5-V5)* - 1;

)(5J‘+J—ns -24)
J75 52 ;

5) (J(J” T 157 - Ya-v2 )8)3+0,75;

2/6-20
)2J' T (11 +2 +/30).

¥Yupoctute BHpaxenna (48—51).
{
48, a) at2__a 2--) Ja- "2,
a—+2a

L V2a 2a+2 a+2
(aa+byb -J_-!-J_
o (SE-m (L)

» p—,‘,p—: s f15)

R W
L2 24¢) (Ve+1 Ve-1f

([~ YEF+1) YR +VE
3 k- - ;
49. a) \ U-+1] Tio1
6 (Ja+45)-2VB) _Ja—vb ) 82645
\ a-b Ja+db ) Ja+dp'

"\r-:‘/g— (‘“‘f]][»f ]

Ja_’-n-w.-‘W-W Jo?
Vo5 + Vato-Vart -VaF
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51,

52,

(11 (ab)lb
252 _ ab . i-b3
6) |a2b %]-

k x—x?yz x2 +y2
1-¢2 9,5 ¢2-¢ P
l') [ L ..l __S _I -1 1+? -
c2 =g 2 cz_c 2
I 5 2 4
) a? -2a3b3 + ab? -1
RAraareuaraar il
a3 —a3b3 —abd 4+ g3k
1 L
2(x1 -y*) . U-x
Ol —Tr v
X Sy 4 —x -ly F x2 _ys

-

1
¢e=1 ¢24c }
B) T 7T etk
e+l e+l

3(ab)? - 8b (1' bl)l epl
- 1 —-h2 2 2
r) (ab) + a +2a2+b ]
a=-b F
at+ b1

6. MNpeobpasoBaHun TPUrOHOMETRPHUUECKMUX
Bblpa)KeHu#H

¥upocrate Bhipaxcennsa (52, 53).
a) tg? ¢ - sin? a — tg2 o sin? o;
6) ysin? B (1+ctg B) +cos? B (1 + tg B);

B) (8 sin u + 2 cos a)? + (2 sin o - 8 cos «)?;

B tgf
1) w:in_’B_cth cosf.
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87,

a) 2tgo- tg (o~ ﬂ)+cts[--—-a)

sin(-e) —tg(%—u]-'- cose

6) gin(x-a) etgo Bin[g--l-o:];

tx(ﬂ—ﬂ)oos{n-ﬂ)tg[!_p]

m[g-ﬂ)m(gm]tg[?m];

3x 3r ., 16n __ 132
t‘[zm)mzmamm

m(,,_a)msx sinu“ coe2m

B)

r)

Joraxute Tomaecrso (54, 55).
ig(a+B)-tgo—-tgp
= 3 i)
Y ewors) P9
) cos(a+ )+ cos(a—P)
sin(x +f)+ sin(ax -P)

1-c082c + sin2o
1+ coa2u + sin2e

aine - sin 8o
cos o — co8 3t

=tgoy

= ctg o3 r)

= —ctg 2a.

a) J2+ cosa =cos Z npu x < a < 2m;

4

6) fJ———mM=fm(I_E] npm x~:a<32"

B) J2+ cos2oc—-eoa npn <a<2u,

1’ ;il-l - E_a s

Hoxaxnre ﬂfpﬂmnmlmcﬂa PABEHCTBA:
Sk _1,

a) 0057 cos % 7 R cos 7 =8

6) tg 20° - 4 5in20° 8in50°= -2 5in20°;

B) los-4sin70°=2

) cos 20° + 2 sin2 55° — /2 gin 65° = 1.
JoxascuTe CNPARSANNBOCTL HEPABEHCTEA:

a) tgx+ctgx > 2, ec.mo<x<g;

6) um;(sm)ﬁ ~ +2sing <2V3;
’1"(12 4] ““(T’Et'I]
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89,

61.

B) {1 +ein ¢ + cos 9) (1 — 8in ¢ + cos @) (1 + gin ¢ —
—cos@){singp+cosp-1)< 1;
r) 2 sin 4a sin 2a + cos 6a > -1,

BuaucaaTte (58, 59).

a) cos? o + gint a, ecam sm2a=%
1-2:.1:;2% o
stk

B) CO8 ¢, eCam sinatga=%;

r) sin a, cos 2a, oos%, ecan tg%=—J-, u<a<%;

a)lgtgl°+ lgtg 2°+ ... + 1g tg 89°;

6) lptg1°.1g tg 2°. ... - lg tg 89°.
CpPaBHUTE WHCAO C HyJeM:

a) lg 8in 82° - 1g cos 7° - 1g tg 40° - 1g ctg 20°;
6) g tg 2° + Ig tg 4° + Ig ctg 2° + 1g ctg 4°.
Hapmure cynmy tg? £+ tg? J + tg? 2, ecnm

cosx =%, cosy=—2—, cosz=—S—, a+b+c=0.
b+ec’ c+a a+b

7. Mpeo6pazopaHna BbipaXeHWi,
copepxawMx cTeneHn u norapudmel

CpasHuTe wHCAa (62, 68).
a) 3400 g 4300, 6) ~log, 3 1 g 7lesl;
3) 520 g 2600 r) log, JE m log; 5=

a) log, 2 +log, 7 m log, (2 + T);
6) log, 5 - log, 3 m log, (6 - 8);
B) 3 log, 2 n log, (3 -~ 2);

r) log, 1,5 + log,; 2 u log, 1,5%

¥npocTHTe BHIPAsKEHHE!

i1
8) 814 7" | gploniass, 6) 240aca _ 52 "ET_ g0
BanammTe 4YNCHC B BHAe AecATHAYHEON Apobn:

L logeB
a) 491-b#12 4 5 6) 363 *° 4 g-logglo,
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66. Haiftianre sHaueHNe BHIpAREHMA:

g8+ 1gl8 )
a) H2m2+k3; 6) 2log,; 3 - 2 log,,; 10;

3lg2+ 31gh
) ——lgfs_mga—o: 1) (2 log,, 2 + log,, 3) (2 log,, 6 - log,, 3).

67. [IIponorapudmMupyiiTe nO0 OCHOBAHWIC & BHpaKeHHE:
a) 266% Y7 npu a = 5;
6) 0,0016 b4
e¥er
48. Haiigure x, ecnn:
a) log, * = 2 log, 10 +§ log, 81 -% log, 125;

ap¥ ¢ =02, >0, ¢ > 0.

6) log, x=1log, 16 -log, 8+log, 28.
3 3 8 3

69. Buiypcaare nphw noMomy Tabmmn;
8) 7,882. 412,98 102,3*
52562 392,14 -6,841
70. Vopocture u Haiisure npmOIMiKeAEHOe ZHAYCHAE BHIPANKCHHA
log, 2 - log, 3 - log, 4 - logy 5- ... - log,, 9.
71. Hspecrro, uro log, (v3 +1) +log, (v6 - 2) = A.
Haiiznre cymmy log, (V3 — 1)+ log, (V6 + 2).

§ 3.
DyERIIMH
8. PauvoHnancHble PyHKLUM

72. Onpmo ocHOBaBRHe paBHOOeApeRHON Tpameuum pasHo GoroBOHR eTO-
poHe, yroa npH ocHosanmm 30°. Bamaiire dopmyaoik:
8) DACWIAZD Tpanenmmm Kak GyEknuw Goropoil cTOpPOHE:;
0) mepEMerp Tpamenuu kak (YHKOMIO e EBICOTHL.
73. Boxosoe peSpo npasanpaol TpeyroabHON OpHAIMBI PABHO CTOPO-
He OCHOBaHMSA. Samafite dopwynoii:
a) ofrbeM Dpu3MK Kak GYHKIHW CTODOHH OCHOBAHHS;
6) maomaae GoKOBON MOBEPXHOCTA NPWINME KAK GYHKIHIO ofheMa.
74. MartepransEas TOYKA, ABHMTAACHE NpAMONHAHedHO, cOBepuIAeT
rapuMoHHuecKkHe Kojaebamma. 3ajaiite dopmynod:
a) EOODOHHATY TOYKH KAK GYHEKUIMIO BpeMeHN;
6) cROpPOCTE, TOUKH Kak (PYHKONIO BPEeMeHH.
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75.

76.

7.

40

8, KM T T
"o i N 1

=

N\
N

v

’ L
/ | j \L
0 1 2 3 4 5 8
Pue. 150

Ha pacyaxe 150 maobpasteHnl rpadUKH JBUNMEHMA ABYX TYPH-
€T0B, KOTODHE¢ BHIILIA OAROBPEMEHHO HABCTPRUY APYT APYry H3
nyHKTOB A 1 B.

2) B raxce mpeMa TYpHCTH NpHORAM B nyHETH A H B?

6) Cronpro BpeMeHm GHA B OyTH KamAd B3 AAX?

B) B Kaxoe BpeMA KamAbfi TYPACT OPAGELI K MeCTY OCTAHOBKAT
r) CRONMBRO BDENOHH RaXxamMll M3 HEX oTmRIxan?

A) C xaroll CKOPOCTRIO ABATANCA KAMILIN TYPHCT X0 OCTAHOBKM
u nocne Hee?

e) KaxoBa cpefHSA CHKODOCTE ABMKEHHASN Kaxjoro rtypucera?

Ilo rpadpmry dyarnunm (puc. 151) oreBersTe HA BONPOCH:

1. KaXoBH NpOMERYTKH BOSPACTAHHA JYHKIHH?

2. Kaxosl npoMemyTKH yOHBaEHA GyHRmEM?

3. HasoBHTe TOYKH MAKCHMYMA ¥ MUENMYMa QyHENMH. Karme
SHAYEHHA OpAHANaeT GYHKOHA B 9TAX TOYKax?

4. Kaxopn manGonsinee H HAMMEHBIISE ZHAYEHHAA oTHX GyHK-
omit Ha orpeske [-2; 2]7

b. B kaxkmx Toukax YHEKHHA He ABAAETCS EeMpepHEBHON H Ka-
KOBEl 3H8TeHHA DYHRIMN B 9THX TOUKAX?

6. Ha xaxux npoMexyTKax GyEKuua HenpepmsHa?

7. Karue ns aTHX dyHKUR# deTHNE H KaKHE HeYeTHRIE?

Hatigare ofnacTsh ompelenesnsa GyHKIUH:

x-‘--2 xz
a = ; 6 - s
Yy 22 +2x-8 )y -1
x2 -1 x
B) y= —3 r) y=- —_—
)y x4 -9x2 +20° ) ¥ 3x2 -5x+4
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78. Hafiaure npoMeRYTRE HEeNPePHRBHOCTH DYHEIHM:

x-4

= — 4 ,
8 y=—— 6) y=x"+—"13
-x_2. =—1
B y=5 ¥ R v Sy Y
79. JoRaKHTe YeTHOCTL {HEYETHOCTH) GYHKUNH:
= 4% . Qo - ba® |
a) ¥y =% - 3x; ) ¥="3s
B) y=2x'(x+2) ) y=|’:;2,
80. HallanTe NPOMERKYTHE 3HAKOIOCTOAHCTES (PYHHIUM!
2) _x-1 6 _x2-4x-5
A T V===
2x-8
B) y=1- 5 r) y=2x%- 5x + 2.

81. Halkamre npoMexYTKH BO3DACTAHUA (YORIBAHMSA), TOYKH MAKCH-
MYMA H TOYEM MHEMMYMA QyEEOEHA:

a) y=4a*+8x-1; 6)y=1—%;
. _x+4
B) y=(x-11-2; r V=55
Hcenepyitre pyHrnuw u nocrpofite ee rpadmr (82, 838):
82. a) y=8x-5; 6) y=2x2—Tx+8;
3)y=2-%x; 1) y=12 - 4x - 2%
= —i‘ — - - »
83. a) y=2-_—3; 6) y=(x-20-1;
4
B) y=x+1' ry=4-(x+ 20"

x‘ ]
TocTpolite rpadmk Kamaok ma dymknuit (84—86).
84 o) y=8x-2 6) y=s'-4r-5 5) y=1-1 1 y=+2+2.

85. a) y=8x+|x|; 6) y=|-x2-x+2;
B) y=2x-|x-38|; ry y=x-4|x|+8.

=X+l =1 o _lx|-2, _2x%-1
88. a) U—W, 6) ¥ F+2’ B) y= p s 1) ys e

87. Hwmewr nu ofmEe TOYKH rpadAxE GyRKODU:
a)y=xmy=x+6; 6)y=§ny=4(x+1);

B) y=x*m p=2x2+1; r)y=$ny=xs—2?
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91.

95.

Joxaxure, YT0 YPABHeHHO MMeET KODeHSH, NPHHAANSKANMNA 38-
AAHEONY OpOMeXyTRY I:

a) ¥3-6x+2=0, I=[0; 1};

6) x4-3x=+§=0. I=[1; 25

B) x*+8x=05, I'=[1; 2];

) 4+2x3-x5=0, T =[-1; 2].

Pemmre rpaduueckn ypapHeEEs (Hepasencrea) (80, 90).

a) 4-8x<x+2; 6) 22 -2x=—x;
n)%=4x~, N 2+2%x+2>x+1.
-—i- - = & - H
a) ¥ =2 6) [t -x|=2-]|x
n)xs=i; M |x-1|=8-|x]

I'padar pyRxnEE y = ax + b opoxoamr wepes Touxm A (2; 1),
B (6; 10). Hatimure a 1 b.

Ho rpadery xsagparwasoll ¢yurmmr (puc. 152) onpegemure
3HAKR KoabduuumeHToR @, b, ¢ B gHcCKpuMHHaETa D,

Moser mu marefinag nan xpagpaTHanas GyExmua OHTH:

a) gerroil; 6) Hewermodl; B) mepuoXwgeckoli?

IIpeacrapnrTe GYRKOHIO B BHREe CYMMH 4eTHON B RedeTHON QyHK-
bieiiH

a) y=’|’—:I1; 6) y=x3-x|x|+8;
2_
B) %; r) y=2x"+x*-3x+8.

fAsnaerca mu werHo#t mam mewerHoll pyHRIMA:

a) y=5x - 2x2 - 3; 6) y=4x° - 2x% + x;
-3 11 ~._2

B y=_5+1 y=-37

9. TpuroHoMeTpHuecKnue (PyHKUNN
Haiigure ofracTs onpenerenna kawtolt ns Gpyurnuit (96, 97).
a) y=—2; 6) y=-—zl

coad x 1+3un2x’

B) y=_.._..J§_; T) y= * .
JBoosx-2 sin % cos £
2 2 2
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Vi yT
7 %
off >
a) 6)
¥ F.1h
0 r
2 x
B) r)
Ty y
0 (;
o ¢
x) e)
Pnc. 152
97. a) y=.sinxcosx; 6) y=+Jx tgx;

8) y=.Jsin? x —cos® x; r) y=+einx +Jeosx.

Halianre ob6nacTs smavenuil kampoii ms ¢yuxnni (98, 99).
98. a)y=l—3sin§; 6) y=2 cos x tg x;

B) ¥y =2+ 8 cos 5x; r) y=2|sin x| - 1.
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100.

101.

102.

103.

104,

105.

106.

lw‘

auam 1 - = — *
a) y-_1+si.n2x’ 0) ¥ ,fl cos 4x;

3
cosx-1

B} ¥y= 3 r)y=tgx+ctgx.

HaitatTe TpoMeXYTRE 3HAKOIOCTOAHCTRA QYEKIER:
a) y=3eos(x+§]; 6 y=1-tg 8x;
s)ywl—«/ﬁsing; r) y=1+ 2 cos 2x.

Kakpe ms gapAmx Gysxkouil asaa0TcA JeTHHMHA, KAEKRe HedeT-
HbIMA:

2
a) y=tg8x—ct,g§; 6) y=ﬂi.'°ﬂ;
2 -x sinx
= gin ; =80%_ onex?
B) y a1 Ny po coB X

Cpenm panuMX QyBRuuit yRaRHTe mepHORNYeckHme W HalizuTe

HAMMEHEIIMe HOJOMRHTONLHLNE NEPHOXE TARMX QYHRIE:

a) ¥ =1 - sin 8x; 6) y = xsin? x - x cos® x;
B) yaatg[f—i); r) y = (sin x + cos x)%.

Haltaure npomesxyren pospacTanns (yOLIBAHEA), TOUKH MAK-
CAMYMA, TOYKH MEHEANYM& QVHKIHN:

a) v=1+sin[x—~§]; 6) y=—=2

l-eosx;

8) y=0.5003(§—-2x); r) y=1-sin®z.

Hafianre sapboapmee 1 HANMEHLIIO® JHAYEHHAS QYEKIHE (ecan
OHH CYIaCTRYIOT):

8) ¥ = cos 2x + sin® x; 6) y=1-4gin 3x;

B) ¥ = 8in x — cos x; r) y=1+|tg x|.

ITocrpofite rpapmen pyurnmit (105, 108).

a) y=2si.n’-;-; 6) y=+1-cos?x;

B) y=1+2cos 2x; r) y=sin[x—§]-2.
a)y=|x|#; 6) ¥ = (ein x — cos x)%
B) ¥ = coa x + |cos x; r) y=sin x ctg x.
Hcenepyilite pynrmmo B nocrpoiiTe ee rpadme:

8) y=§+sm[x—§]; 6) v=%tz(§—§-):
B) y=1+%oos(#}-x]; r) y=1 -tg 2x.
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108. HasecTHO, 4TO X, — KOPeHbL YpavHeHHS sin i% = x3. Caepyer an
OTCIOAR, UTO YMCAO (-X,) ABISEeTcHd KOPHEM JTOr0 YpaBHeHHS?

109. CpapanTe uwmena:
a)sin[:t+1]noos(lt+%]; 6) tg x2 u ctg 2%

3
B) tg 2 B cig 2; r) sinl m cos 1,
110, Hoxa:xuTe:

a) sina+cosa>1, ecnn0<a<%;

6) coa(sint) > 0, a € R.
111, Pemmre rpaduvecku ypaBHeHHe:

a) sin x = ~x; 6) tg x = 2 cosx, —§<x<%;

a)t-gx:x,—-’z‘-<x<%; r) cosx=1-2x2

10. CreneHnan, NoKasaTensHas
u noraputpMuyeckan yHKUUM

HatignTe ofaacTe onpegenennd Kaxgolt us pyaroal (112—114).

112. a) y=V16x-2°; 6) =~
4\] +8

B =55—x—-i; T =+.
R =
113, a) y___1’xﬂ_3x_3x-l; 6) y=s\12ﬁnx_l;

B) y=log;(4-3x+ x?); r) y=log, sinx.
_\)x“-ﬁx-bﬁ _ .
114, a) y—m, 6) y—-‘! Of , CO8 X3
In(8x-2

By 0 y=Yi@Ee-29.

Hatianre o6aacTr snaveunit xawmpolt ms dymxnumit (115, 116).
115. a) y=2J2+1; 6) y=562-*-1;

B y=21gx+1; r) y=38x2
116, a) y = 207 6) y=2—¥x;

B) ¥ =1+ |log, x|; ) y=1+|Vx|.
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117,

118.

119,

120.
121,

122,

123.

124,

125.

Haitaute npoMexyTKH 3HAKONOCTOSHOTBA Kamaolt us gynknul
(117, 118).

du=(-4 & y-log=ray
B) y=2- 8% 1 y=+xr-4

a) y=4""2-4% 6) y=lg(x-2)-1;
B) y=JVx+8; r) y=2—?\/;.

Hal¥nmre cpenn AaxHMX GYHEKIME weTHHe M HeueTHme (119,
120).

a) y =5+ 5% 6) y=lg (1 -23;
2x
B) y=(%] ; r y=xx.

2
a) y=x°; 6) y=8 -3% B) y=2% 1) y=3x*+1L

Hecnenylite dpyurnuio u nocrpoiite ee rpagmx:
a) y=2Jx-1; 6) y=4"1-2;

3) y=%log3(x+1); N y=¥xr-2+1L

Hoctpolire rpaduxe dyuxnull (122, 123).
x~1

a) y=Jx-2+1; a) y=(i—] s

B) y=2-VYx+1; r) y=1+log, (x+2)
a) y=glestx-1); 6) y=llog, x| - L;

2
B) y=2I*; r) y = log, x°.

Haitznre sanboapmee H HAMMeHbII¢e 3HAYCRHA Gyaxuun (ecau
OHH CYINECTEVIOT):

1
a) y=36—x2; 6) y=q1xt1 "
234+1 mpr -2< 2 <0

9 yz{(x—l)z mpr —-1<x<l,

B =3ﬁnx;
) ¥ log, x opu 1< x <8,

Pemnte rpajnueckn ypaBHeRme:
a) log, x=x-38 6) Vx- =%;
2

B) log, x =25-% r} 2¥ =11 - |x|.
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128. Pemmre rpadpuueckn HePABOHCTBO!

8) log, x> x =3 6 vz-2<3;
2
B) 2-1%1 > x2 4 1; r) log, x> 2x-7.
3

127. Moxaxare, 4YTO pAPHE HauGoAbIIMe JHAYeHHMA QyHRIAH
y =(log; 3y"* m y = (log, 2y™~*,
128. Hadigure sHaveHHe apryuea'ra Xy, ecmm:

a) f(x)—J-——--J = x4, (%) =0;

6) f(x)=lg{x+15) +1g x, f(xy)=2.
129, HdoxaxuTe, ITO

x+1
a) pysxmmna f (x) = (%) y6mBaeT HA MAOMecTBE R}

6) dyaxnua f (x) = log, 8x BospacTaer Ha npoMeryTre (0; co).

§ 4.
YpaBHeHns, HepaABEHCTEA,
CHCTeMEI YPABHEHHH B HEPABCHCTB
11. PaunonHansHuie ypasHeHWA W HepaBeHCTBa
Pemuare ypanmesma (130, 131).

130, a) 3(x-2)-56=4-(5x- 1) 6) |2x-3|=
B) T-2(8-x)=d(x-1)+5; r) |4-8x|=
x+1 _, 4(x-3), x-3
131, a) 3 =2 —T5 6) 5 +5|=4;
-3 _8(5-2x) _x+2
B} 1~ g =X T )|1 = B,
132. IIpm RaxHX SHAYEHRAAX 4 ZAHRHOe ypaBHEHME:
a) ax—-2x=3(x - 1); 6a(l-x)+2=8x-ax;
B) x(2-a)-x=5+x; ) 543(x+3a)=0%a+5—

HMeeT €LHHCTRCHHOE pellleAHMe; He HMeeT pellemmii; mueer Bec-
KOHeYHOEe MHOMKeCTBO perneumii?

Pemmre HepaBercrea (133—135).

183. a) x—;1+x<1,5x+3,5; 6) 5“:2_8_'2'.f>1;
B) x-4(@-x)>2x+7T; 1-)3+3_f_"<2x
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184, a) |4x - 3} < 5; 6) |22+ 5|>1;
Ix 7]

B) <2 r) 4|2 -x|< 12,
|2x-3| x+2
185, a) T:v(}; ] !x+4|<0

B) (x-4)[|5-82]<0; 1) |22+7](B-%) <O.
186. Pemmrte ypasmenne:

a) 2+ 2r-15=0; 6) 2%+ 5c=0;

B) (x-8){x-2)=6 (x - 3); ) x’—l;—“+%=0.

137. Ilpy kavoM 3HAvYCHHR 6 Hmewr oBmuil KODeHP YpPABHEHMSA:
) x*~ar=0m x*-x-38a=0;
6) *-(@-1)x=83uds*-(4a+3)x+9=0;
B) X +ax+8=0m x2®+x+a=0;
r) 222+ (B3a-1)x=83n6x2-(2a-38) x=1?

138. Ha#anre zpaueHnd &, OpH KOTOPEIX HMeeT OAHH KODeHL ypas-
Henue:

A k~-Dx2+(k+)x+h+T=0;
6) 9x2-2x+ k=6 - kx;
p) (28 -5)x2-2(kR-1)x+8=0;
T) 3kx2 -6x+k-2=0.
189. He pemas ypasmeHmsa 3x2 ~ 5x ~ 2 =0, maiinmre:
a) cymMy ero xopHeli; 6) npouapegeRHe ero Kopmelf;
B) CYMMY KBAZDATOB €ro KopHeil; r) cymmy Ky0os ero KopHedl.

Penmre ypasuenua (140, 141).

140, o) S8 23, 6 221, 4y
W araten g O x:t4+(2——sx)3 =(x+52>2'
141. 2) xﬂifxﬂiazz; 6) 22t -5x2+2 =0;
2
5) [i‘.;] -3[-’5;—1]+2=0; 0 ‘a:lq-xz’:l:z,s.

Pemrute HepamemcTBa (142-—144),

142, a) 2x2+6x + 17 > O; 6) x2-8,2x<0;
B} Bx -2 ~-4x(2x-3) » 0;
r) (6x-1)(1 +6x)}+ 14 < Tx (2 + 5x).
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143.

144,

1486,

148,

147,

148,

149.

lw'

151,

(- 1)(1 2)>06) x2+2x-8

a) <0
x2=2x+8

x-2 x2eBx+ 4
D eomem <% P e
A {x-Dx+D(x-HD(x-HKO; 6) x*-8x2+2<0;

4-x 1 7

B) x-5>'i_x’ r) l+-x-a—<—-
Hoxamure cnNpapeNHBOCT: HOPABEHCTHA:
A m+3>4npu m> 0 6 2m_<1q;

m 1+m?

) §+%>2 apr a >0, b > 0;

a a+e
r) b<b+c ompr a>0,6>0,¢>0, a<b.

12. UppaunonancHbie YpaBHEHHWA U HepaBeHCTBa
Petrnre ypapuenug (146-—-149).

a) 1}:c’+2::+10=2:4:-1; 6) ,[x2—16=x3-22;
B) VI7+2x-82% = x+1; r) Jx¥+9 =211

a) Va+17T-Jx -7 =4; 6) 12Jx-1-Vx-1=8;
B) V¥ +T+Jx-2=0; r) 2¥x+1-Yx+1=6.
) J'-J__+Jz+x' 6) ve+Vx-2=0

E——-:1‘:—-:-i=-1—; r Bx+1-Vax+1=0
x4+ Jx+5 T

) V225+ 2% = 22 -47; 6) Vx—2=x-2;
B) Jx’-ras = x% - 54;

r) ¥x*-622+16x-5 =x-2.
Pemwre nmepasencrea (150, 151).

a) Jx2-5 > 2; 6) J(x—2)}1-22) > -1;
p) /2116 > 1 ) (Vx-8:2+1)>0.
— . -,Ixz-2x+3 .

B) ¥25-20x+4x? <1; r) V2x-x% +15(8x-xt-4) < 0.
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152,

153.

154,

155.

156,

157,

158,

159,

13. TPUroHOMETPNYECKHE YpaBHeNUA
¥ HepaseHcTBa

Pemurre ypasnenns (152-—158).

a) cos x + 2 cos 2x =1; 6)4sm2x—3sin(2x—§]=5;
B) 2cos®x +4 cos x =38 sin® x;

r) cos? x + 4 sin? x = 2 sin 2x.

s.inzx
Tz

6) cos [f-l-x)-l»cos(z—x) L
JB

B) cos‘x—ain*sz;

8) sinfx-cos® x =1+ 252%

r) sin[§+x]-sin(%—x]=l.

a) cosdx+2cos?x=1; 6) 4(1+eosx)==3sin3£cos-"25;

2
B) coe 3x + sin x sin 2x = 0 r)d(l—ooax)=351n§oos3§.
a) cos 2x —cos 6x =03 6) sin x + sin 2x + sin 3x = 0;
B) gin x + gin 3x =0; r) cos(%+5x]+sinx=20m3:r.
a) ctgz+2=3-ctgx; 6) 1+2cos8xcosx—-cos2x=0;
B) m1:+1=11—2 gin z; r) ctgx-l-l:if'fo=2.
a) tg8x ~tgx=0; 6)t¢x—sinx=2sin’§;

B) sihx tg x =cos x + tg x3 r sin x + sin 2x = tg x.

2) arccos =28, 6) aretg 2x-1)=-1;
B) amsini:-g=-§; r) arctg (2 - 3x)-—-

Pemmure mnepasencrsa (1569—162).

a)sm(2 ]c"_ 6)J§tg(f—x)>~—1;
x_ X, 1,

B) ainﬂxsini cos2:|cr.wos2 > 3

) stn&xcoax+sinxcos3x<l£§.
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lw.

161.

162.

163.

164.

165.
166.

187.

168.

169.

170,

8) 2sin®x< 1; 6) 3tgZ2x< 1;

B) 4 coe? x < 38; r) tgﬂg—-l>0.
a) {cosx -1|<0,5; 6) sin x < cos x;
5) Isin2x+%l<%; r) tgx +ctg x> 0.
a) sinx- 3 cosx; 6) log,; sin x > 1;
B) sin x + cos x < 13 r) log zcosx > -1.

14. NoxasatenbHbieé YpaBHEHMA W HePABEHCTBA
Penmute ypaBHerus (163--167).
a) 0’2:2-1“—3?,5 = 5J_; 6) ori-3  pxi-3 =0,01 - (10*-1)3;

2
265405 _ 1 , 6% _ 871
B) 2570 1642 r) 2-18  gl2-12x°
a) 5% -2.5%-1_-3.5%-2= 60;
6) 4% — 3x—0.5=3x+0.5_2zx—l;
p) 28514 28%-2 . 26+-3 = 89§;
r) 52-1, D2¢ _ 52 _ 22r+2

a) 9%°-1-36. 3" % +3=0; 6) 53771 4 34. 52 = 7. 5%
B) 16% - 50 . 22 - 8086; r) 749% -g. 7= 47 =0,
a) 3-4*+2.9* =565 6) 8% +18*=2.27%

B) 2 -26°-5:10"+2-4=0;
r) 3:16+2-81*=5. 36%.

a) 82V% 1 g2VF-1_g2fs-2 =11 6) 5¥n’s_25%+ = Q;
11 1
p) 20insy gty = 3 r) 8-9% +6% =2.47,
Pemmure mepasesctra (168—170).
3+x
16 1 t
—_—| = ; gei+x I;O;
27 oe
2-3x
JL 1, xex-11 glogyd
3)3[‘{.3.] <3 r) 45 +5-11y plesd
a) 0,04* - 26 - 0,2* + 25 < 0; a)9~—34-3~2==+%>o;
1 2x+1 5
B) 4-10-2¢+ 16 < 0; r)zk*1+[5] ~230.

r242x-18
a) x*.3°-8**1<0; €37 * >
B)xs,5x_5z+;<0; ) Qx+2 _9x+3 _gr+d » Bx+l _ B+ 2
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15. NorapupMuyeckne ypasHeHUA N HOPABEHCTRA
Pemyre ypasHeHHa (171—175).

171. a) log? £ =4 - 3 log, %; 6) 2lg@x-1=1-1g Jx-9;
8) logg Vx5 +log, V2x-3=1
ND3lgkx-1)-101g(x-1)+8=0.

172. a) 2 log; (lg x) = log,; (10 - 9 1g x);

6) lg(8*+x-17)=x1g 80 — x;

B) 2lg(lg x)=1g(3- 2 1g x);
Nx-xlgb=1g(2*+x-3).

4 _ g — g
173. a) log,x+h£x2-5, 6) log, x+log\,;x—-log%:c-6,

u) 2log 5 x+log, $=8 1) logzx+4log,. x+logs x=16.
174. a) x'"#2*"2=8; 6) x%5 %= 125x2;

B) &% =10 000; r) x""-*"=%.

175. a) 3 log? sin x + log, {1 — cos 2x) = 2;

6) log,, sin 2x +1gcosx=1g s

8) log, 57°*2 = (x - 4) log, 5;

r g3 -55+24.20°Y=x + 1g 18.

Pemnure HepaseHcTea (176—179).
176. a) log, (x? - x — 4) < 3; 6) log 5_,(6-22)>2;

B) lg(x*-x+8)>1; r) log 7 _,(8-2x) <2
177. a) 2log; x < 2 + log, (x + 8);

6) log,(10-x)+log, (x—-3)» -1;

3 [

B) log,(x-2)+log,(12-x) > - 2;
B )

1) logys (4 - x) > log, 2 - logg g (x = 1).

178. ) g (% + 2 - 6) - Ig (x + 8) < Ig 3; 6) logy St <1;
B) In(x2+8c-10)-In(x-2)>Ind; 1) log, 3:1"" <1

179. a) log, (4*-5:-2*+8)> 2; 6) logi  x+6 > 5log,; x;
B lg2x>lgx+2; r) log_l_(6”+1—36*)>-2.

5
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16. Cuctembl pauuoHanoHbiX ypaBHeHW#
M HEpPaBeHCTB

Pemnare cacTeMH ypapHeEmii (180—183).

2x+8y=-1, dx-9y =12,
180. ») {5x+4y=1; 9 {4x—12y=16;
x+2y="1, r S5x-8y=0,
2x-3y=15 x-16y=1
¥y x_13 —we
181, o) {7y~ 6" 6) {L f ‘
x+y="5; =T
¥ _ =

m {z=% 0 {”3”’3'35’
(x- D+ 1 #+y=>5
x - (x? - P) =45, 2P+t = 12.

£ 6
82. #) {x+y==5, ) {x’y’ ¥y =
2yt =16, x% - xy= 28,
? {x’v’ =2 i {v”—xy= “12
Bryp=T, x4 yt=5,
183. 6
» {x'v°=-8; ) {xy‘=2,
1,1_
Bty =9, ="y~
 lev=2 Pl =13,
v ;-.2_-'-?7__
184, TIpm xaxoM JHAYEHMHM @ CHCTEeMA ypaBHeHmii:

2) x-by=17, x+2y=a,
ax—y=~8 2x+4y=5;
x+ay=2, x-y=2,

%) {3x—2y=—6; 0 {2x—2y=2a—

HMeeT eMHCTBEHHOE DelneHue; He MMeeT pemenmll; nmeer Gec-
KOHEYHOe MHOMECTBO pelltennit?

18%. Pemmure cHCTEMY HEpABOHCTE!

25 >3- 13%-2 x+1 x+4 _ x-1
a) i’ 6 - -3 <71 %
242 (-1 <225, 15225 < x;
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188. a

187.

188,

189. a

lwl

2+1 . x2-1
n)la 371 %%

05x<2-x;

) 2(3x-1)<3(4x+1)+16
4(2+1x) <3x+8.

17. CHCTeMbl MPPALMOHANDBHLIX YPABHEeHWH
Pemure cucTeMm ypasuenuit (186—188).

[ﬁ-r=4.
2 /x+8./p=18;
){3,}2-[ =8,

’ Jr+2 Jy=19;

{J_-l-J_ 8,
7 dr=15
{Jx_y=12

x+u="1.

18. CncTembl TPUrOHOMETPUYECKMX YPaBHEHMA
Penmre cucTeMH ypasHeEnik (189, 190).

) x y="§v
cos? (rx) — cos? (ny) = 0;
) 8in? x = cos x cosy,
cos? x = sin x sin y.

2.
6 (¥
sinx +co8ly = -1;

x+y=L,

coaly +cosx =1,
T
2
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19. CucreMbl NOKa3aTeNbHLIX
1 norapuPpMuyecKux ypaBHeHuA

Pemnre crcremsr ypaseeruilt (191—196).

x4y —
191, a {9 729,

gx-r-l=1;

(¥B)*-¥ = 25,
20y-x~—1_ 1’

BV 4 57 = 5,2;

Slogz(y+x) =
) 23z+y = 16,

192, a {4 -y=-i

3¢
35+ 7’ = 16

198. a

>{ i

: lgx-lgy=lv
194 2 lg? x+1g?y=5;
{ x- 189“7,
lgx+lgy="5;

196. a) log, x~log, y=0,
x? -2y2=8;

ogy x-logz y=0,

®) {x= By?+4=0;

2¥-2v =186,
x+y=9

{3= +3¥ =28,

i)

, log z(y-x)=4,
8%+2.87-2= 171

h

) 37..2% =77,
B -2v=T;

) {Jz_x—av=—7,
losg(xz'!'y”) b,
2log‘x+loggy 4
log,(:r+1) logz[y+ )

log, x—2 log, y--:;]=0.

6)

{ l+lota(x=+ys} 15’
6)
logg (%% - ) -logy(x— ) = 0;

-]

{ulmtx'—y*) =25,

)

1085(372 Ug) logg(x+y).

& 2V -r=g1,
g foy =1+1g8;

5 2log,x-3v=15,
3 log, x =2 log, x + 3V,

Gh
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197.

198.

199,

201.

20. 3anaym Ha coCTaBNeHWe ypaBHeHWH -
M CHCTOM ypaBHEHWW

Bpemsa, saTpauyaBaeMoe ABTOOYCOM HA MPOXOEACHHE PACCTOARHS
326 kM, OpH COCTABNEHMN HOBOI'O PACHHCAHHA ABHEHAA ABTO-
GycoB coxpameno Ha 40 mun. Haltaure cpeamiono cRopocTh ABH-~
aeHun asTO0ycA 10 HOBONMY DACHHCAHHID, eclin oHA Ha 10 xm/v
Gospmre cpexmeli ckopocTH, OpegycMoTpeRHON CTAPEM pacnEca-
HHeM.

Motoprag Joaxa, cKRopocrs KoTopodt B cTosvedl Bome pABHA
15 kM, npomna 189% KM BHHS [0 TeYEHHIO DEKH U BEPHYJIACH

ofpareo. HalinuTe cKOpocTh TedweHHA PEKH, €CAH HA BeCh NYTh
aarpaveno 20 4.

Iloean ponsxen 6un npolitu 220 KM aa onpeaeseHEoe BpeMdA. de-
pe? 2 ¥ mocae HAYANA APMIKEHHA OH OB sagep:xaE BHa 10 Mun
M, 4ro6n nDpuitTH BOBPEMA B DIYHKT RasHaYeHHd, YBeJHYHA CKO-
pocTh Ha 5 xM/u. Hafiaure nepsoRauankHYH0 CKOPOCTD HOS3ZA.
Ilocne BeTpeuM ABYX TEILIOXOROE OXMH M8 HHX nollen Ha KOF,
a Apyroit — na aanaf. Yepea 2 uw nocae BCTPEUH DACCTORHEE
MeRIy EUME Geine 60 xm. Haltizure cROPOCTE KAMAOIO TELIOXO-
A4, €CJIH AYBECTHO, YTO CKOPOCTH: OAHOrO N3 HAX Ha 6 kxM/v Goas-
HI¢ CKOPOCTH APYTOTO.

Hea Tens ABMMKYTCA HABCTPEUY APYT APYrY H3 ABYX TOYeK, pac-
CTOARHE MeXRAY KoTopwMu 390 M. OzE0 Teno nponiio B NEPBYIO
ceRyHAY § M, & B KREAYI0 CIeAYIIIYIo Opoxozuno Ha 6 M Sonp-
me, 9eM B OPeZbAYINYI0. Bropoe Teno ABArajJoch PABHOMEDPHO GO
cKopocTRIo 12 M/c B HAaYa 0 ABMIKeHHe cOycTa 5 ¢ mocke OepBo-
ro. Yepes CKOABKO CEKYHA IOCHAE TOIC, K&K HAYANO HBHTATRCA
feproe TENo, OHM BCTpeTATCHT

Ha cTpoHTensCTBe XeNesHONOPO'KHOA Narserpamu Opuraga
cTpoNTenell sa HeCKOABKO AHel nomkHAa OBAA N0 NIaRY nepeme-
crares 2160 »® rpyara. B Tevenne mepseix Tpex amel Opmraxa
e)XEAHEREO BRITONHSAJIA VCTAROBAGHAVI) HODMY, 8 3ATeM RAMALIN
AcHL NMepeBLIMONHANE HOpMY Ha 80 M%, mosTOMy YiKe Ba JIeHL JO
cpora Opurajga nepemecruisa 2320 M? rpynra. Kaxora no mnany
JZHeBHAnA HopMa OGpmETraxhi?

Jre Opuraan, paborad COBMECTHO, JAKOHIMAR NOCANKY ACDEBLEB
Ha yuefHO-OnDHTHOM yuacTke aa 4 aEa. Ckoabko gHelt morpe-
Gopanock Om HE BHNOaAHeHHe oTolt paloTm xamumolt OGpurage
OTAENbHO, €CAH OXHA M3 6puran morsaa 6w ARKOEYHMTE IOCARKY
Aepepnes Ha 6 auedt pameme xpyroi?

Has nepenoaxy 60 1 rpysa sarpefoBans HexoTOpOe KOJAUECTBO
MAIHH. B ¢BAM ¢ TEM 9TO HA KAV MAITHHY NOTDYSHIIH Ha
0,5 T MeHBIIe SANAANMPORAHHONO, AOOOAHNTEALHO GO BATpE-
60BaHO eme 4 NamuMAEH. CKOALKO MAMUE (L0 3ANNIAHWPOBAHO
NePROHAUANLHO?
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210.

211.

212,

213.

Qea gyexa xaryma pmeor maccy 30 xr. Ilepsuit kycor comep-
#xaT § xr tmerolf Meay, a BTOpofi RyCcOR — 4 Kr. CKoasko mpo-
IEHTOB MCIH CORCPRHT DEPBHIl KYCOK JATYER, 6CAK BTODOH co-
feput Menn HMa 15% Gonpime mepBOroD?

K pacTeopy, comepmamenmy 40 r conm, AoBasmaum 200 r momm,
nocje 4ero MACCOBAS MO PACTBEODEHHON CONE YMOHBIIANACH HA
10%. Croakko BPOAH COmEpPIEAN PACTBOD K KAKOBA DRI B HeM
MacCcoBAR gong com?

llse ABTOMAMIMHN BHEXAMM OFHOBPEMEHHO H2 ONHOTO IOyHKTA
B OZHOM H TOM M€ HANDARNCHMA. ONHA MAOIHHEA ABIDKETCH CO
cropocTeo 50 xkM/u, apyraa — 40 kmM/u. Coyera moauaca M3
TOr'0 je OYHKTA B TOM JKXeé HAIDABJICHHM BLICXAJA TPOThHA MAIUH-
HA, KoTopaA oforHajga uepnyld Mawuey Ha 1 9 30 Mua noame,
yeM BTOpYI0. Haliamre exopocTs TpeThell MAIMHEIL.

Hafigure cCKOpOCT, H ANKBY OBSAA, 3HAA, UTO OH MIPOXONKI
¢ MOCTOAEHO# CKOPOCTBI) MHMO HemOZBHMKHONG HalmwoaaTena
B TeueHHMe 7 ¢ M saTpatha 25 ¢ Ha T0, TTO0M Ipoexare ¢ Toif e
CKOPOCTEI BAOAL DaTdopMe ganHON 378 M.

Ha nysxToR A u B, pacOoonoxeddsx Ha paccroansu 50 kM, oA-
HOBPEMEHHO HABCTPedY OPYT APYry BHIOJAH JBA NemIexouma. e-
pes 5 4 oBn BeTpernanch. llotae BoTPeun memexof, RAYMAH H3
A p B, ymensIna cxopocTs Ha 1 XM/4, a pTopolt yBeJIHYHI CKO-
pocthb Ha 1 kM /u, [Teppuit nemrexoa npudun 8 B Ha 2 4 panbite,
veM BTOpol B A. HalifuTe NepBoHAYAABLHYIO CKOPOCTH KXKZOTO
memmexoaa.

Ha 3aB0fie 218 M3TOTOBJERASA OJHOrO SNEKTPOABATATENS THIA A
pacxoayercs 2 Xr Meaw B 1 K cBHRNA, HA A3TOTOBACHAES OZHOTO
anexTpoApuraTens tuna B — 3 kr meau m 2 Kr ceuHna. Cxoas-
KO aJeKTpoApHTratenett xamgoro Tna 60 HM3TOTOBIEGHO, €CHH
Bcero mapacxoposann 130 xr mezwm m 80 xr cBAHDA?

Hpoe paGouBEX COBMECTHO MOTYT BRIIOJHHTE HMJAHOBOS 3JafAHHe
ga 12 aueft. Ecam nonoBuny sagasusd Gyaer BEMOAHATE OAWH pa-
Soyuil, a 3aTeM BTOPYIO HONOBHEY — Apyroi, To rce sagaupe Oy-
ZAieT BENONHEEO 3a 25 auefl, 3a croabKo AHeNd MOMET BEIIOJIHHTD
sagaHme Kospuiil paGoamh?

Ha pasyx mumeocreltl, INOTHOCTL KOTOPHIX COOTBETCTRBEHHO
1,2 r/em® u 1,8 r/emd, cocrannena cMecs Maccoit 60 r. Croasko
TPAMMOBR KAmAoft MHAKOCTH B CMECH M KAKOBA IUIOTHOCTH CMe-
cn, ecnu ee 8 cM® HMMelOT Taxyw e Maccy, KAk Macca Beeft me-
Hee TaHenoll M3 CMOIIANHEIX KuarocTel?

BuumeswTe MACCY H MACCOBYW HOAW (B NPOUEHTAX) cepebpa
8 CILIABE ¢ MEJBIO, 3HAM, UTO, CILIABHE €re ¢ 3 Kr YHeTOors cepeb-
pa, NOAyuYaT cHnaB, cogepskaniuii 90% cepelpa, a CONABHB ero
¢ 2 xr cnaama, cofmepmamero 90% cepefpa, DOAYUAT CHOAAB
¢ 84%-noff Maccopoit aonedt cepebpa.
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214. Ilo okpy:xaocrH, aHa KoTopoll 60 M, paBHOMEDPHO B B 0ZHOM
HAMNPABJEHRMHE ABHRYTCH gBe Touxd. OaHa genser nonuerdt ofo-
Por Ha § ¢ cKopee APyro#f M mpH STOM ROTOHAET BTOPYIO TOURY
Kaayw MuryTy. Hafiznre cKOpOCTh Kaxkgoll TouRA.

215. CyMMa EBaApATOB ORGP NOJOMATEALROTO ABYIHAUHOID UHCAA
paBEa 13. Ecau uz sToro umcnaa BHYSCT: 9, TO DOAVUHTCA YHC-
Jo, 3aINCAHHOE TeMH e TudpaMu B ofparnom mopaare. Hail-
JUTE 9TO YHCRO,

216. Haliaute Bce mapsi HATYPANBHEKX YHcCeld, DAZHOCTH KBAADATOB
HOTOPHIX pakHa bHb.

§ 5.
IIpousBsonnan, nepBoobpasHasn,
HHTErpaJ 1 UX IIpHMEHeH’A

21. Nponassoanasn
217. HalignTe oTHOMmMeHHE % ana ¢yaruun f, ecnn:
8) f(x)=2x% %=1, Ax=0,1;
6) f(x)=vx—1, x,=2, Ax=0,21;
B) f(x})=8-2x, x,=2, Ax=0,2.

218. Tloxsaydach ompeaedeHEHMeM, HatAuTe NMPOMIBOAHYIY QyHKNUM f
B TOUKE X,, ©CHH:

a) f(x)=1-4x, x,=3; 6) f(x)=1,52%, x,=2;
B) f(x)=3x+2, x,=5; M fix)=x+1, x,=-1.
Haiizare oponssopnnie $yaxnuit (219--222),

219. a) f(x)~—-zlx“--;-xa+§x3-x+5: 6) f(x) = (4 ~ x?) sin x;

B) f(x)=(x? +5) (x* - 2x + 2); r) f(x)= 8%

2-x8
220. ) f(x)=~3——§/§+%; 6) 7 (%) =(2-Vx) tgx;
x
o 1= 2% B f ()=S0
221, a) f{x)=2+Ig x; 6) fx)= e's"+2log3 2x;
8) f(x)=x*- 5% r) f(x)—W
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224,

a) f(x)=sin 8x + cos Bx;

=4 2 1.
8 f(x) 1+ +(2x-1)3’

8) £ (1) = (8 - 269
1 f(x)=1g (32) - 3 tz(zx-%;-]-

Pemnre ypasmenue f'(x) = 0, ecanu:
a) f(x)=x"-2x2+1;
% f(x)=1,08in2x-5sinx-x;

B) f(a)=-% +102 gy

r) f{x)=x +cos 2x.

POyaxuua sagaHa rpaduxom (pre. 153).

1) ¥kamnaTe, B KAKUX H3 OTMEUPHHHIX TOUCK:
a) f'(x) > 0; 6) f'(x) < 0; B) f'(x)=0.
2) YramuTe NPOMEXYTHH, HA KOTOPHIX:

a) f'(x) >0 6) f'(x)<0; B) f'(x}=0.

8) B raxnx Toyrax murTeprana (a; b) dyrxnmns f se uMeer mpo-
nasoanofi?

¥ ¥a

8)

e h
> a e, Xg X7 Xg

Xy, x3 0| 2y x; x; Vx', Xy Xy x‘xlwb »
6)

Vi Vi

P I
sy

ATNATN . Ao I

»)

% X 20| x, % % b x axlvo X3 34-"5%‘}

Pme. 153
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Vi Vi

a *4 ]\ *3 x5 b
a

X Xg Xy 6/ = b x 0 X3 X, X

Prc. 1564 Pue. 156

CpapHATe 3HAYEHEA DPORABOAHOM B samanHEX TouKax (225, 226),
225, a) x, m x,; 6) x; 1 x5 B) x, M X5 T) x; M ¥, (pue. 1564),
228, a) x, u %3 6) x; mw x5 B) X, M X5 T) X, B ¥, (puc. 1565).

227. Oyrrnuu 4, v, w mapdepennupyeMir 3 Toure x. Jonaxmre,
yro {uvw) = w'vw + uv'w + uow'.

22. NprmeHeHne NPON3BOZHON
K #CCRenoBaHmo thyHKUWH

228. BuyHcnuTe NPROIMMEHHOe 3HAYEHHe QYHKOUM B TOUKAX X,
H X!
a) f(x)= %x‘ - x, x, = 2,0057, x,=1,979;

6) f(x)=2+4x—x3+-41-x‘, x, = 3,005, x, =1,98.

229. Buyncaate mpuOamkeHHoe 3HAYCHHEC BHIPAMKEHHA;
a) J/9,000; 6) 1,0001i5 ) 0,0995 r) %/8,008.

Hafiaure HpoMeRYTKE BOSPACTARKA B YORIBAHNS, TOTKH MAKCH-
MymMa B mMEEEMyma ¢ymxoud (230, 231).

20. o) f(D=-12 +4t-Tx118 6 f(n=2

B) £ (x)= ”":"’; D f=E.
231. a) f(x)=cos 2x - 2 cos x3 6) f(x)=2-sin§;
B) f(x)=2sin x + cos 2x; r) f(x) = 8x - coa 8x.
Hecnepyiite pyrrumn m mocrpolire ee rpadpmr (232-—284),
232, a) 7(x) = 22 (x - 2)%; 6) =2+
B) f(x) = x% - 8x% - 9Ox; r) f(x)=—%_.
4-—x2
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235.

a) f(x)=1-2sin 2x; 6) f(x)=cos? x ~ cos x; .
B) f(x)=3—eos%; r) f(x)=sin® x - sin x.
8) f(®)=Jzinx 6) 1 (0=

B) f(x)=2%""45; r}) f(x)=x-Inx.

Halizwre rmauGoiasimee M HaENeNLmee JHaUeHEA QYHKDEM [
{ecan OHH CYOIECTEYIOT) HA JAHHOM NPOMENKYTHE!

8) f(x)=18x% + 8x% - 8x4, [1; 3);

8) f(x)=2 cos x — cos 2%, [O0; x];

B f@=2+at, [L1]

r} f{x)=sinx-x, [-x; n).

YUucno 10 nopepcrasesTe B BHAS CYMMEl ABYX HEOTPRAMATENLHEIX
CIAraeNMEX TaK, 4TOOH cyMma KYOoB oTHX uncen Gmiaa:
a) mamboanmedi; 6) mapMensUTe.

CyMMa AMWH KATETOB NDIMOYIOJNBHOTO TDEYIOJhPHHKA DPABHA
20 em. Kakoll AIuHB JOMKHE OBITH KATETH, YTO0R ILIOIARL
TpeyronpEnKa Onina manGoarmeli?

Cymma aamH amarouanef mapasnenorpamMa pasaa 12 ¢, Hait-
ANTES HANMEHBIIEE JHAUCHWE CYMME KBALPATOB BCEX €rQ CTOPOH.

IIo AEYM yaunaM ZRRKYTCA K IEePeKPECTRY ABe MAMMHLI ¢ MO-
CTOAHHEIMA cKopocTaMu 40 kM/v & 50 KM/4u. Cunras, 9T0 yIH-
UM npaMonnpeliELle W MNepeceKAlOTCs NDOA TPAMEIM YIJIOM,
a TaKsKke 8HAS, WTO B HeKOTODHI MOMEHT RpeMeHH ABTOMAHNINHEL
HAXOAATCA OT IEPeKpECTRA HA PaceTodHAH 2 KM H 3 KM (C0OT-
BOTCTEEHHO), ONPEAELANTE, Yepes KAKOS BpeMsi PACCTOAHHE MEX-
AV HMMH CTaHeT HAMMEHBLINHM,

Kaprusa Belcoroif 1,4 M moBelleHa HA CTeHY TAK, UTO ee HEIK-
Bul xkpalt Ha 1,8 » srnre raas EadawaaTens. Ha xakom paccro-
AHUA OT CTEHH AMIeH BeTarTh Habmoaarens, urolml ero moJo-
wegue OMIo HamGonee OCNArONPMATHO JAA OCMOTDA KADTHHEE
(7. e. wTOOM yroJa 3peHHA N0 BePTHKAMM Onin Hambonbimam)?

Crarys BoicoToii 4 M CTORT HA KOJXOHHE, BHCOTA KoTopol 5,0 m.
Ha xaxoM pacCTOAHHE JOJIKEH BCTATh JENOBEK pocToM (A0 ypoB-
H4 rnas) 1,6 M, urofu BHgeTs ¢TATYIO NOA HARGOMRIIEM yraom?

Ha Becex muammapoB, AMeiomux obpeM 16n M3, madiamre mu-
JHEAP ¢ HAMMeHbimel IIOINAARI0 HOJAHON OOBOPXHOCTH.

Hafizpre BmcotTy Duauazpa Hawbonsmiero obnemMa, HOTOpSIi
MOMHO BOMCATEH B INAD pagHycom H.

B xomye, paanyc ocHOBAEMA KoTOporo R & Brcora H, Tpelyerca
BIHCATF HENHRAP, ENeKmu# Hamfoablnyie INOmAaAL NOAHOH
noeepxeocTd. HalfinaTe pagmye nmamanpa.
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247.

2500

251,

252,

255.

256.

Oxon0 JaHEOrO QUANEAPA HYKHC ONHCATE KOHYC HAMMEeHBIIEDD
obpena (IAOCKOCTH OCHOBAHNE HUINHADA H KOHYCH COBNAMAIOT),
Kax aro caenars?

Halfizure BHCOTY KOHYyCA HANMEHRIEro o00beMaA, ONMHCAHHOTO
OKOJIO mapa paguycoMm R.

Hafinure BRICOTY KOHYC2 HAHMeHBIIEro ofhemMsa, OIMHCAHHOIO
OKOJIO mMOAyIIapa paauycoM R Tax, 9To6H NEHTD OCHOBAHHS KO-
HyCa /IeXAl B HMeHTpe Imapa,

Ha kpyraoro 6perna auamerpoM 40 cMm Tpebyerca sripezaTh Ga-
Ky NpAMOYTOJARHONO CEYCHHA ¢ OCHOBaHEeM b m BeicoTOM A

Mpourocts Ganks nponopumonansHa bh?. TIpm xakHX sHaveHn-
ax b m k npounocts Gyner mam@osnimeit?

OrHO mMeeT QOPMY NPAMOYTOILHHKA, 3ABSPUICHHOTO HNOAYKPY-
roM, Kax onpenenuTs pasMephl OKHA, HMewlmero Bauloanmuyio
anomanbk APH 3AZAHAOM HepaMerpe?

Ha oxpyxuEOocTR zama Touka A. Ilposecrr xopnmy BC mapainens-

HO KacATeabHOM B TOuKe A TEK, yrolsl DAOMANE TPEYTOJBHUKA
ABC 6mna mamboapie.

KakoB RoisreH GHTH YO/ OPH BepIIHHe PABHOOEZDeHHOIO Tpe-

YTONbHHKA 38FAHHON INomams, 4YTOGH pajuyC BOMCAHHONO B
3TOT TPEYTOJALHEMK Kpyra ObLn HamGoabmmm?

Ha napabone y = x? mafizure rouxy, PaccTosMme OT KOTOPO# A0
TouxkH A (2; 0,5) HanMeRbIIee.

Obpen npapmabHON Tpeyronsacl# mpusmu paser V. Kaxkopa xon-
JEHA GHITh CTOPOHA OCHOBAHMA, YTOGH ILIOMIAAL NOAHON mOBepx-
HOCTH DPH3MH Onna BHapMeHbmmedi?

23. NMpumeHeHna NPON3BORHOW B PU3NKe
¥ FEOMETPMH
Ilo npawmoii apuxyTcea ape roukH. OnpefienTe OPOMERYTOK Bpe-

MeHH, B TeucHHME KOTOPOrO CKOPOCTE: Neppoit Toukn Onina MeHb-
me CKOPOCTH BTOpoO#l, ecam:

a) xl(t)=2%ts, x, (8) =2t - 8;

6) x,(®)=92+1, x,(t)=1%

¥roa moBOpPOTA TeJA BOKPYT OCH H3MEHASTCHd B 3ABHCHMOCTH
OT BPEMEEH II0 3aKORYy ¢ (1) = 0,1¢2 ~ 0,5¢ + 0,2, Haligure yrao-
BYI0 CKODOCTR BpaleHNA Tela B MOMEHT Bpemenn ! = 20 c.
(Vron maMepserca B pagUAHAX.)

Epyramii Merammmuecknl Auer pacmupdeTcs OPH HArDeBAHHH
TAK, UTO €r0 DAAHYC PABHOMEDHO yBenuuHBaercs Ha 0,01 cu/c,
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257.

259.

261.

262.

263.

C raxolf CKOPOCTRIO YBOAMUMHBASTCH IIOMAALL ABCKA B TOT MO-
MeHT, KOrAa ero paguyc paser 2 cm?

Ha nyaxra A o OpyM OPAMEIM, YTOA MeXay koroprmu 60°,
OSHOBDEMEHHO HAYANW ABUCAThLCA ABA Tens. IlepBoe NEIMKETCH
PAaBHOMEDHO €O CKODOCTBE) b KM/d4, BTOpOE — IO BAKOHY
8(t) = 282 - £, C xaxoli CKOPOCTLI OHM YASRAWTCH ADYT OT APYTa
B MOMeHT ¢ = 3 47 (3 HOMepAeTCA B KHJIOMETPAX, I — B 4acax.)
Ko orpeska AB amupolt 5§ M CKOIBZAT N0 KOODAUHATHLIM
ocau. CxopoeTs mepeMemenma KoEIAa A pasna 2 m/c. Karosa
BOIHYIHHA CKOPOCTH IePeMOINSHNEA KOHIA B B TOT MOMEHT, KOTAA
KOHen, A HAXOZUTCH OT HAGUANA KOOPARHEAT HA paccTonHym 3 M?
JAAAa BEPTHAKAIRHC cToAmeld aecTRmnE paeEa 5 . Hmxund
KOHell JIeCTHROE HAYAHAST CKONBIMTEH ¢ NOCTOAHHOR CKOPOCTRIO
2 M/c. C raroif cKOPOCTRIO ONYCKa®TCS B MOMEHT BpeMeRn f
BePXHNIl ROHen NeCTHANN, ¢ KAKHMM YCKOpEeHMeM?
Heoaropopanit crepinens AB uneer paany 12 cu. Maccea ero 4a-
¢t AM pacTeT HDpONOPIMHOHANBHO KBAAPATY DACCTOAHAA TOUKH
M ot rouna A n parua 10 r npu AM = 2 cu. Haligure: 1) Maccy
Bcero cTepikHES AB H JunefiHyI0 ILIOTHOCTE B AWOOH €ro Touke;
2) aumEeiinyi0 IIOTHOCThL CTEPKHA B TOYKAX A H B.

Koneco Bpamaerea TAK, 9ro YyroJ IDOBOPOTA NPOIOPIHOHANEH
KBagpary speMenn. Ilepeuit ofopor 6ua caenan xoaecom 3a 8 c.
Haitzure yriaoeyio CKOPOCTH KoJeca depes 48 ¢ mocrme mauana
BpAIIEcHKA.

Teno ¢ pucorst 10 M Gpomeno pepPruRAILHO BEEPX ¢ HauaasHOH
cropoctsio 40 m/c. Orpersre Ha Bonpockl: a) Ha maxo#t Brrcore
OT MOBEePXHOCTH 3eMMM ono Symer uepes 5 ¢? 6) Hepe: cROABRO
CeKYHR TeJ0 AOCTHTHeT HauBhIcHed TOUKHE M HA KAKOM PACCTOH-
HAM OT semMiH (cumTaTh g = 10 M/c%)?

B xaxoit rouie oapabonn y = — 522; — 1 xacaTensHAR HARJOHEHA K
ocE abcumec mox yriaom: a) 45° 6) 135°7
Haiiure abcumecn Towex rpadmxa dyEromn f(x) = &3 + %x’ -

-~ x — 8, KacaTeJbHBIE B KOTOPHIX HAKJAOHCHH K OCH abtmuce 1oz
yrnoM 135°.

Horamure, uro .mofag xacatrenwsHas K rpaduxy GyHxomn
f(x)=2xa%+ %x’ + x — 3 mepecexaer och adcoumcc,

Horammre, YTo mofar xacaTensHEad K rpaduxy dyErIHN
f{x) = 2%+ 2% — T cocrasaseT ¢ Ochblo AGCIHCC OCTPHI Yroux.
Hokaxure, wuro rpapuxr ¢yHrmEd Ff(x)=(x+2)¢ =

& (x) = 2 — x* umeror 06UIYI0 TOUKY ¥ ODIIYIO KACATENLEYID, MPO-
XONANIYI0 4epPe3 3TY TOUKY.
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268,

270.

271.

272,

273.

274,

2765,

24. NepeoobpazHasn
Halizare ofupmit Bag neppoolpasEmX Ras (pyEKIUM:
a) f(x)=4sinx+cos 8x; 6) f(x)=2x%+a5+ 2248,

=94 8 . =_ 2 3
B) f(x)=2+_"53 D= st Ttee

Jdna pysxuan f mafianre nepeoolpasayo, rpadur KOTOpPoOlt npo-
XOENT depes TOYKY M

o f@=2 u(L2) 6 f@=xt+omn M(E-2)

B) f(x)=x4%, M(2;-3); r) f(x)=sin2x, M (0; 1).

Hafiaure dbyarmuio, npoussoanea koropoit paeua 2x — 3 B Jio0-
Goit roure x B 3EAYeHHe RoTOpOidt B TowKe 2 parmo 2.

Haiizmre ypapaeEme KprBo#i, mpoxogamedl gepes Touxky A (2; 3),
ecan yraopoll roopdanHeHT KacarenpHoli B Touke ¢ abenmecodt x
pamen 3x%,

MaTepuadLEas TOYKA REENKETCA IIG KOODAMHATHON mpaMoll co
cxopoersio v (i) = gin £ cos . Haliaure ypaBHEeHHe ABUKeHHAA
TOYKH, CNH IIpH t=§ ¢e KOODRMESATA DABHA 3,

25. WNuterpan

Buuncaare:
i 2

a) fom(l.sz +0,5x) dx; 6) J’ (x2 + 2?) dx;
X "

B) _foos(sx-sinzx)dz; r) [(5-3:—::2) dx.
x -5

[H

Hafiznre nanfonrmee #H HANNMEHBIIE? JHAYCHHEA HHTELI'DAJA:

as+l

a2
a) Icos‘-;-dx, acRk; 6) z!cos2xdx, acR.
]

Burancaure niaomass GRryps, orpasmdeHHON JMHMAMN
a) y=0523-2x48, y=7-x;

6) y={(x-2), y=4-x%

B) y=x2-8x+4, y=x+1;

r) y=22-2x+2, y=2+4x- 22
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276.

281.

Haligure mmomans waxfol uz ¢GEryp, ma Korophle npaMas
y=x+4 penur Erypy, OrpaHUYeHHYIO JHHHAMHA J}= %x’
ny=8

Hafiawre naomant GETYPeI, orpanmaeHHold dunmaNy g = 2,5 +
+ 2% - 0,6x3, x = -1 u racavensuolt x xamwoll napabone, nmpose-
OeHHON 4epes ee Touky ¢ alcouecol x = 8.

Haliaure naomaies $Mrypu, orpannvyensofft  mapaGonol
¥ =% - 4x + b ¥ RacATeNLHKME ¥ Hofl, NPOREIERRLIMY yepe3 ee
Touxn ¢ abcouccame x =1 n x = 3.

B RaKOM OTHOIIGHWH JIeNHTCHA ILIOMAAL KBazpaTa napaGonoi,

npoxoAAme uepes ZBe €ro COCeAHHe BeDITEHE B Kacapmeiics
ORBOit CTOPOHM B ee cepenHHe?

ITpa xaKoM SHAMEHME G WACINARL PHIYPH, OTPAHHYSHHON JH-
oM y=22+4x+a(@>0), x=0,x=2xu y=2, pasua 127
(HapecTHO, wTO duTypa JdemuT B BepxHell MOJYIEAOCKOCTH.)

Haligare napm wwMcer ¢ B b, Ipr ROTODHIX tbynicm f(x)=
= g 8in nx + b yAOBIETBODAET YCAOBAAM: f'(2)=2,jf(x)dx=4.
0



3ajmaau NOBLINICHHOH
TPYAHOCTH

§ 1.
Yucna n npeobpasoBaHUSA BHIPAKEHUN

1. Uenvie uncna

JlokamnTe, 4TO: A) €CJM p — UpocToe YHCAO K p > 3, T0 p* - 1
Jexantca Ha 24; 6) ecxn a + b + ¢ genmrca Ha 6, To a® + 53 + &8
Aexurca Ha 6 (a, b, ¢ — neaue umEcna); ) ecam a? + b2 geamrt-
caHa 7, T0 6% + b2 penurcHa u Ha 49 (¢ B b — Desnle yRcaAA);
T} uacao n+ 57 + 16 HE OpE KAKOM IeNOM 7 He JeIuTcH
ma 169.

INpu Rakux neawx ¢ oba KopAsu ypapuerwa x2 +ax2+6=0
ABRAIOTCH WeALIMKE THCAaMHT

Hoxasxnte, 4ro: a) HauMesnmpit (oramupsii or 1) peamrens
COCTABHOTO 4HCAA N He NPeBOCXOAUT JJ_\" ; 0) umcno N Ameer
HEUEeTRO® YHCJAO JeAHTesell TOraa H TOABKC TOIMA, KOTHKA
N — roummit wsagpar.

HalizaTe wuncno genmnreaedt uwmcaa n, ecanm: a) n=1024;
6 n=210; 8) n =pf‘p3°" veBg* (0, oy, ..., O, — HATYDPAIB-

HE®, Py, Pas +++» P, — DAITMYHEE NpocTHE uucna); r} n = 10!
(k! - ofioanauenme mpomaeemenua 1-2 .3 ... k).

a) Kaxue oCTATEE MOTYT AABATH TOTHEIE KBAADPATH IPH JeJeHEH
Ba 3, Ha 47

6) Mo:keT 1M AACKPMMAHAHT KBAAPATHOTO YPABHOHUS ¢ LEJH-
MH KosdipHuEeHTAMH paBHATLCA 237

B) JlnnAz1 BPCeX CTOPOR NPAMOYTOJBHOTO TPEYrOAbHHKA — ITe-
asle. Moryr Jm anpan BeTeroB GHTH HeYeTHHRIMH THCHAMB?
r} B mecaruumoli samucm 12-axagroro wmcas N oudps 2 m 9
BCTPEYAIOTCA IO 2 pasa, a OCTANBHEE — II0 OGHOMY pasy. Mo-
weT JA N OHTH TOYHEIM KBAApPATOMT

a) B pecatuumoli sanuch wucxa 300 exaEBEN M HECKONBKO Hynelt
(a apyrux nudp Her). Moxker ax 3T0 yAcH0 GHTH TOYHEIM KBAJX-
parom? 6) 2008-amaumce umcnao @ geamrca BA 9. Cymma nudp
a — uyncno b, cymma oudp b — uneno ¢, cyMda nudp ¢ — umuc-
no d. Hafizure d.

JorakHTe NPU3HAKHK AeauMocTH Ha: a) 5 6) 3; B) 9.
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Pemute B BeIRIX YHCIAX YpaBreEHA (8—0).

8. a) 8*=1+y% 6) 2* - 1=y%
B) 12 -y:=91; r) 2¢+1=p2
9. a) 18x - Ty = 6; 6) xl+yl=(x+
B) 27x -9y = 15; r) +20+..+xl=p%

10. JHoxamnare, TT0 A%aA X0OC0ro HATYPAALHOTO ancaa N CyIIecTBY-
eT PAX NOCHeAOBATEABHNX N wYMces, KaMxoe H3 KOTODHX Co-
CTABHOS,

11. Hawo: ig 16 = 1,20412... . Haliaure KonMryecTso nadp u Nepeyo
nubpy uscaa 125100,

2. Meton MaremMaTUYeCKOW WHAYKUMN

Pemenue sagag 12—15 ocHOBaRO HA NpPHUOBOE MameMamuye-
cioil undyKyuY, KOTOPHEIE JACTO NPUHEMAIOT 34 OfHY M3 aKCHOM apudg-
MeTHEH, J10T npHHOED QopMyIHpyeTcsa TaK:

Ecnn umpeAno:xeHHe, 3apHCALee OT HATYDAIBHOPO 4YHC-
na n:

8) BEPHO A5t HOKOTOPOTD HAYAJRHOTO HAYMEHUA 1 = Mg 1
§) U3 JomymeHHst, UTO OHO BEepHO AAa n =k, TAe
k > n, — NPOH3BONBLEOE HATYDAJNLHOE WACJO, BHTEKAOT,
4TO OpeAJIOKeHHe BepHO M AAA I = k + 1, To npeanoke-
BYe BepHO AMd JMI0GOTO HATYDAJIBHOTO N & M.

JokakuTe pABeHCTBA METOXOM MATEMATHUECKOl HHAYKIAR
(n = N) (12—-13).
12. a) 12+ 22482+ ...+nl= r(n+1)(2n~1),
6
n(2n-1)(2n+1),
e Lt
B) 13+ 324+ 5%+ ...+ (2n - 1) = n? (2n? - 1);

D1-11+2-204+3-8+..+n-nal=(m+1)-

6) 12+32+52+...+(2n-1)2=

18. g .1 .1 1 __ =&
s 5+5 8 6.7 T misHnta) 1(+d)
6) 2%+ 6%+ ... + (dn - 2)2 = (27— ;"2””’;
B) L+L+ 7 F oese + 7 =1- 1 -3
1.8 3.15 15.22 (Tn-6)Tn+l)  Tn+l
1 .1 . 1 1 _r_ 1 _
Distenr 2z " Timanta) 16 18@mD

315 3anaun nossamennod TpyaAHOCTH



14,

15.

18,

17.

18.

19.

20.
21,

22,

23,

HoxamnATe MeToZOM MaTeMATHYecKOR HHAVRIHN EePABCHCTEO
(n ¢ N):
1 1

a) |sin nx| < n |sin x|; 6) n+1+n+2+m+3"+1)1'

B) (1 + kY > 1+ nh pra moboro marypanstoro n = 2, h > -1
u h # 0 (nepagencmso Bepuyarau);

r) (1+)'z)">1+nh+-"f-("'2;1“'ks AnA  Ja060ro BATYPAABEOTO
n8mh>0.

JoraxpTe MeTONOM MATEMATHYECKON HHEVHIIMH, 9TO OIS RIO-
foro HATYDPAABHOIO 1.’

a) 62°-14+ 1 xparao 7; §) 88n+2 4 24n+1 pparno 11;
B) 4* + 15n ~ 1 xparHO 9; 1) 72-1 gkparHO 48.

3. DNedcTBUTeNbHbIE YuCha

Hoxaxure, 90 Al0boe panuoHAALHOe YHCHO Moxer OHTL npen-
CTABNCRO B BRZe OecromevHOll nepmogmueckodl zecATHIHON

gpoln.

Joxamuare, uro mobaa SecKOEEUNAS MEDHOANMIECKAN AeCATHUHAS
ApolE ecTh JAMMCh HEROTOPOrO PANUOHANLHOTO UHCHA.

JoRAKHTE, UTO eCAM HATYDAJNhHOS THCIO 8 He SBIASTCSH IIOXHEIM
KBAAPATOM, TO v4 — HPPANMORANLHOE THCHO,

Momer nu GHTE PANMOHANLAEIM JHCIOM:

4) cyMMa ZBYX HDPPAIMOHAJALHBEIX THCOOJ;
6) MPPAOMOHAJNBHOE THCAO B HPPANMOHANLHON cTemeHH?

JoramuTe MPPALHOHATLHOCTE ducena (20—22).
a) V& 6) V3 8) lg5 o) log, 9.

8) V3+vB; 6) V2+48 B) —1—; 1) JV2+33.
J2+43

a) EJ2 + pJ§, rae k u p — neawe TACIA, CTAATHLEIE OT HYNH;

6) 3,2T2T127772777172... (mocane nepBolt ABOUKA CTORT OXHA CO-
MepHa, Nocke BTOpoit -— ABe, nocie Tperkeli — TPpH ® T. &,
nocae n-i nRONKE — A CeMepOK ;W T. I.).

¥opocraTe BHIpakenma (23—24).

8) V2-43; 6) /129 - 56 J/5;
) J7+2410; r) /57 + 1215,
a) {67-4242 +/19-642; 6) 514477 —\J47-433.

316 3anaun nossunennoit TpyrEOCTH



25.

26,

27,

28,

29,

31.

32.

OceofozuTecs 0T BMPPAKMOHANLHOCTH B SHAMEHATENE:
1 1 1

VG5 YEnan YHinau

Moryr mu 6mrTe wienaMm ogRo#l reoMerpudeckoll nporpeccuy
qHema:

a) 10, 11, 12;  6) 81, -36, 24?

Joxamare, 970 YHCAO J i} +J847 JVG parmomwo

Hoxaxure, uro Aaa moboro gacna M maliierca Taxkoe HATYypans-
HOe 1, YTO CYMMA

1.1

=

1+5+3

+...+1'-
n

6ymer Gonrme M,

4. Mipeobpasosanue BbipaXeHUWn

Paznoxuve HA MHOMRHTEAN:

a) xt+4; 6 xA+22+1; B) P+x+1;

1) (2 + y) + (@2 - 2 - B + 2D
Dix+y+2P-22-2-2% e 2%+ 8 +2®%-8xyz.
JoxraxuTe TOWXEIECTRO:

(a2 + b (x* + ) = (ax + by)F® + (ay - bx)%.
Jloraxare HOPMYAR:

{15 - JuJa -b+Ju-Jas—b;

2

& Ja=T - J0+Ja —b Ju-.ja’-b.

2
Hapecrro, 10 o +f+7=x npaieMm o, B, ¥ DOJOAKHTENLHH
JoraxATe TOXALCTBO:
Y

a) sina+sin|3+sin7=4oos-;-‘oos%eoa-§z

6) cosu+cos®P+cosly=1-2cosacospcosy;
8) cos 2a +co8 2B + cos 2y=—-1 —4 cos . cos P cos y;
r) sinf o +sin? P+ sin?y=2 + 2 cos o cos B cos v.
Joramure papeHcTBO:

a) arcsin x+areeosx=-g— ang awdoro x e [-1; 1);

6) arctgx+arcctgx=-;»;
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34.

37.

41.

42,

43.

r) tg (arccos x) = ang moboro x e [-1: 11 »m x =0,

Brumcanre (34—35).
1, 1 ,
008200° ' 3 sin250°
6) sin® a + cog’ a, ecom sin o + cos o = m;
B) cos 84° cos 24° cos 48° cos 12°;
1) cos® - 8in® o, ecnm cos 200 = m.
a) arcsin (sin 10); ) arccos {cos 12);
B) arctg (tg 2); r) arccig (ctg 3).
HMposeprTe, 4qTO Jq_nc.uo X, SBIEeTCA HKODHeM YpaBHeHHS
E’ Xo= E—i.

a)

arctg x =

HznecTHO, aTO 0+ B+ ¥ = 7, s“;“ =Si:B =°i:7. Ifora:KHTE, UTO
a2 = b2 + ¢® — 2be cos o, OpuueM o, §, Y HeOGAIATEALHO MOIOKH-
TeNLHHE UMCTA.

JokasgnTe, uro sin 47° + 8in 61° — sin 11° — sin 25° = cos 7°.

a) Ha#zure log,  u, ecom log, u=a, log u=»h, log,u=c.
6) Haiizure log,, 168, ecau log, 12 = a, log,, 24 = b.

a) HoxasxaTe, uTO 2‘1&? =x“fﬁ*l§, ecar x > 1.
6) Burumcaure Gez rabaun: 2Vione3 _gilogs?

5. Nporpeccwu

Petire B MEJIKX YACIAX YPARHeHNe
rolyx=2,2-8,  +1-3
x x x x

JoxaxkATe cOpaBeAANBOCTL DABEHCTBR

l—tgtp+tg‘*cp—tg3q>+...=.._m
2sm(f+¢)

Ana nmoboro ¢ € (0; ;’i—]

CyMma uweThIpex YHCeJ, COCTABAAIINAX TeOMeTPHYECKYI0 IIpo-
rpeccuio, papaa —40, & cyMMa uX KpagpaToB paeHa 3280. Hail-
JAUTe STH THCAA.
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44,

435,

47.

51.

Hafiagure tpexsHaunoe ymeno, ecan oro mudpH obpasyor reo-
METPHUECKYI0 NPOTPeccHio, a nudpul Yicsna, MEHEIIET0 EKAHHOTO
28 400, — apudmMeTHIecKy R,

IIpy wxaxoM SHayeHHH ¢ HalayTCA TAKHE X, YTO YHCIA
§l+x 4 Bl-x %, 25% + 26~ (B yKe3aHEHOM NOPAZAKE) COCTABIA-

0T apuGMeTHYECKYI0 NPOrPecCHIO?

Yuena &, y, 2 (B yRASAHHOM NOpEAKe) oOpASYIOT TeoMeTpHUe-
CKYI0 NPOIPECCHIO, & UACAA X + I, ¥ + 7, 2 + X — apndmermue-
ekyw. Haligute sHaMeHaTenrs reoMeTpMueckoii mporpeccum.
HapeeTHO, ITO CYMMEI NEPEHIX M H It 9IeHOB ApubmMermuecroll
OPOTPECCHR DaBHH, T. €. 8, = S,. Haitanre S, .

Hafigure nponseefeHte OePBLIX 74 WISHOB TeOMeTpHUECKOR mMpo-
rPECCHA, €CNU MIBECTHA BX cyMMa A ¥ cyMMa OOpDATHEIX K HUM
peauuun B (B 2 0),

YUrenw apudmeruieckoi (a,) m reomerpuaecroil (b,) nporpeccnii
VAOBJICTBOPAIOT YCAOBUAM @, = by, > 0, @y, = bgy > 0. YUro Gous-
me! ag, wE bgy?

Haitgure cymmy:

a) 1+11+ ... +111...1; 6) x+2x2+ 323 + ... + na™;
e
7 eQMARLD

B) 1 1 1

kD) (RrD(E+D) T GEn-D(EIn)
r) sin x + sin 2x + ... + 8in nx.

§ 2.
onemMeHTapHBIEe GYHKOIAN
H HX CBOHCTBA

6. Uccnepnosanue ynxumia
Ha#fiaare ofuacts onpegencHus QyHKOHN:

= 6) szs_-zx-xz.

a8 y= tg2x ’ 08 X
arcsin 0,5 x :
B) y=——1 ) ¥ = ./cos(sin x);
y TP ) y=4 )

1

w(1-ya-1)
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52,

53,

54.

55.

57.

58,

59,

OGnacre ompepesenna ¢yHrommEm y = f (x) — orpesor [-1; 2]
Hatignre obaacTe onpegencEns GyaRomH:

a) y=1f@)+1; 6) y=F(x+1); B) y = 2f (x);
r) y=1(2x); & y=1f(=x)k e) y=-f(xh
®) y =1 ()| 3) y=7(=xs my=F(1-=xy

K) y=f(1-|xD n) y=f x5 M) y =1 (+).
Haiignre obfaacte sHavernili xamaoll ms oysruul (53—54).

a) y=cos® x - cos x; 6) y=,1-sinxcigx;

B) y=3cosx—-4sinx-1; T) y= 1.
tg? X2
2
a) y=cos® x + cost x; 6) v =[x
B) y=8sin?x—4sinx - 2; r) y= 1 .
z’«pé

fleagercd Au veTHOM (MaM HeueTHOH) QyRROMEA:
a) f(x) =0 6) 1 (x) =log, (x+ 2 +1);
x* 4+

Y(x+5)P - Y(x-5)°

X cosx

B) f(x)=

=l X+ 1)?
1) f (=) <log,  ££3

a) Horamxnure, uro Ana nwbolt pyeenumn f ¢ cummerpauHO
OTROCHTENLHO TOUKRA 0 ofnacTei0 ompefeNeEns GyEKRNEA
y=im—+2f—(h—x! YeTEAR, a@wnmy=ﬂ—ﬂ—# HOUYeTHARA
5) Horamure, 4¥T0 J06ad GYHKOMA ¢ CHMMETPHYHOH OTHOCH-
TeasHO ToukH 0 ofaacTei0 OmpefereHHA mpeAcTapRIserca (Dpu-
TOM @GAHCTBEHHEIM 00DA3SUM) B BMAe CYMMH 4YeTHOH H HeuerHOHN
byaxomi.

) Hafizute Bce dyHRIHE, ABASIOIMHECK OJHOBDEMERHO YETHEI-
MU ¥ HeYeTHEIMH.

®yvarOUd f 1 g Depuogmueckne ¢ ofmuM nepuogoM T, Horaxu-
ve, yro pyEkneER y = £ (x) + g (x) n y = f (x) g (x) asazorcA 1e-
PHOANMYECKHME C nepmogoM T,

HoramnTe, 9T0 CyMMa ABYX HeNIDEPHBHHYX NePHOAAIECKHUX
dbyurnwif, onpefeseEEKX Ha Beelt yacaopodt NpaNOE 1 He HMeo-
muyx ofmuy mepHoxOB, He SBIAOTCH HepHOAAYecKOl.
CymecTByeTr au nepHoguvdecKas QyERIOHSA, ¥ RoTopoii: a) Bee pa-
MHOHANLELIC JHCAS ABAAITCA NePHOJANH, & ECe HDPAIMOHANL-

HHe HeT; §) BCe MPPAOMOHANLHEE YHCNA SBAAIOTCA NEPHOROMM,
4 BCe DAUMOHAALHEIE HeT?
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61.

62‘

67.

69.

70.

Horaxure, 910 QPYHKIHA He ABAALTCA NEPHOEHMYecKol:
a) f(x)=cos x cos (xv2); 6) f(x)=cos x + cos (xV2);
B) [ (x) =sin x% r) f(x) =sin Jx.

Hafiaure maumessmuii monomureasnniit nepuos dyHxmum:
a) y = cog® x; 6) y=4/|sin2x] ;

B) y=cos(xJ§)+cosJ—xE—; r) y=1{1-2x}
HoraxmTe, uTo QYHKOAS He ABNAGTCH NEpHOTHUYECKON:
a) y=+x; 6) y=sin|x|;

B y=x2+x+1; r) y =sin x + sin (xv2).
CpaBBUTE THCHA!

a) log, 8 m log, 8; 6) log, 10 1 lg 11;

) 2% u 3"; T) eoaec-:; B 4(1—3111%].

PacnionoxnTe B mOpAAKEe BOZPACTAHUSA YHCIAS

a) sin 4°, cos 2, ig 3, cig 6;

6) sin 10°, cos 275°, tg 190°, ctg 100°.

Hasecrso, wro dynxuma y = f (x): 1) sospacraer; 2) yOnipaer
Ha npomexyrie {. Sibnaercs an dyrxnug y = kf (x) soapacrar-
medt (yOsBaomeit) ma npomexyrxke I, eclE Ha3BecTHO, 9TO:
a) k> 0; 6) k< 0?

IIycrs { — BospacTaomas m monoKHTENLHAR Ha Beelt wHCAOBOMK
npamolt dyExmma. MokaxmTre, YTO:

a) pymxnas y = f2 (x) sospacraer Ea R;

6) ¢yERUEA y=?—(-l.-t—) yOuBaer Ha R;

B) QOyHRIBSR y=1}f(x) Bogpacraer ma R;
r) byurnua y = lg f(x) sospacraer sa R,
Ipu xaxux n GyHKUAA [ MOMET HMET: POBHO I TOUEK IKCTpe-

MYMA, €COM H3BECTHO, 9TO f: &) werHasu; 6) mederdHasn; B) me-
puoguveckan dymxnua?

Cpenm dysxnuit suza f (x) = ax + b HalizuTe Bee TakHe, YTO AnA
awboro x: 2) f(f (x)) =1 (x); 6) f(f(x))=x.

Haiizrre dyaxomn f, (0) = f(f (x)), f3, (D =F (F {f (x)) = 1. &A.,
f. @) =1 (f... (f(x))...)) u obnacTe ompenenenns f, (x), ecnu:
D f@=3-x 6 @=L »r@=1.

Cpean (ymwunuit BEaa: 8) y=———:; ﬁ)y—””’

ax+ b T ex+ d
Bee, coRnafaionime ¢ obparamiMm K cammm cele.

— HaliauTe
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71.

72.

73.

74.

75.

76,

Npuseanrte npumep obparumoli PyHKUUU, onpeAeTenHol Ha OT-
pesre [0; 1] »1 nmeromed Ape TOUKH 3IKCTpeMyMA.

Haliaare ¢yaxomio, obpatuyio aammoli. IlocTpofite rpadbuxm
Haligenanx Qynxouit (72—73).

a) y=vx-1; 6) y=Ilg@1 - x); B)U=E; r) y=4lgx.

8) y=sinx,xe|:—§; 3]; 6) y=cos x, x € [0; n];

2
B} y= tgx,xe{—z g] r) y=ctgx, x e (0} n).

7. Fpachvkn OyHKLUA

Joxakmwre, uro: a) rpadpur wernodt GyERKOUE CHMMeTPHYEH OT-
HOCHTENBHO ocu opauuaT; 6) rpadRK HeweTHON (QYAKUAE CHM-
MeTpHYeH OTROCHTENBLHO HAUANA KOODAMHAT.

JomonauTe (eca®m 310 BOIMOMXKHO) rpadmrn GyExknuil, maobpa-
JREeHHEIX Ha pAcyBke 156, a0 rpadmkoB mepuoguueckux ¢yHE-
O ¢ HANMEeHbIINM TONOEHTENFHEIM HepEofioM T, ARAAIOIAX-
CA OpPH 3TOM: A) YeTHHIMHA; §) HeYeTHHMH.

Ha pmcyrre 157 maobpaxeHa uacTe rpadmka mDepHogHIecKOH
dysroun, onpegenesdoll Ha Bcelt ancmosol npamoit, Kaxnm mMo-
ket OEITh HaHMeHbBIIME IOXOMHTeNbHLIN Depuon GyRKOuH f?

¥h wa
of T 8T = 0 T T %
4 4 2
6) B}
Pne. 156
i Vi

¥

x

0} 1 2 3 4 5 6 0l 1 2 38 45 =«

G) B)
Pmc. 157
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Vi vh
2

1 A )

-1 -1

-3/-2-10 1 2 3 «x -8/ 2 \1}o 123‘43

77,
78.

79.

81,

82,

83,

a) 6)
Pme. 158

Jdaz rpaduw dyarnuu y = f {x) (puc. 158). IlocrpoiiTe 3crus
rpadpura dpyErmum (77—T8).
) y=f(-2x 6 y=7(x|); B y=rQA-xx 1 y=|f@i

a) y =—2f (x); 6) y= ﬁl—ﬁ=

B) y=f(2x + 4); r) y=-fHxh.

Haiigure mocneaopaTeasmOCTs Npeolpazopadmii, ¢ NOMOIBIO KO-
TOPHIX M3 I'padura GYEKIHE f Momer OnlTh moxydeH rpaduk
byEKIEME @

a) f(x)=s8in x, ¢ {x) = 8in x + cos x;

6) 7 (x) =sin® x, ¢ (%) = sint x + cost x.

Joxaxmre, dro rpadmr mobolt apoluo-mmpelinoit dyaxnEH

U= g:% {c = 0 1 ad — be # 0) Moxer 6HTHL OAVIEH B3 rpaduKa

] =k OApATLIeRLERIM NepeHocoM. YKaxute roxddunuenr k.
X

Hafignre wuanfoasniee M HAUMeEHBIIee 3HAYEHHS QYHKIAN

(aa R):

a) 7(x) =2 cos 2x + sin? x; 6) f(x)=:{§—;-‘—4-—§-;
x¥-4x+

B) f{(x) =2 sin? x — cos 2x; r) f(x)=cos® x +cos x + 3.

Hailiaure npoMeXyTKH BO3IpACTARMS (YORBaHRM3), MAKCHMYMK
¥ MPAHAMYyMHY (OVHKORH:

iy x-2
a) y=2sinx + 8 cos x; 6) y=—r—-—;
Yy V=03
BY ¥y =cos 2x — 2 cos x; r) y=lgsin x.
Hafinure acaMnTorh rpadmka QyHeIwH:
22 +1 x? 2+4
=_ % H (i = : = : = .
a) ¥ P ) ¥ p B) ¥ FP r)y o
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87,

89,

91.

92,

93.

4.

Tocrpoitre rpadux xaxnaolt ms pyaxnulk (84—85).

2
= {1,6x - 1}; g) y=l2+x-x".
a) y={1,6x -1} ) ¥ 216
) = 1-cos®x ) _\f1+2x+x2
el Aapvepeat Y=

a) yzsinx\fOEH:oaxm;

6) y=+1-cos®x +sinx;

B) y=ein?(,ftg x) + cos® x (,/tg x);

] y=m+oosx.

Toctpotite rpadux Gyaxumn (86—89).

a) y=|{x}—-;-': 6) y=2"1%; 5) y=222IY ) y=log, £

a) y={lzl; 6 y={zh B p=ias D) y={2 @) ”’%‘

8) y=vx+4J-x; 6) y = 1083000 COB2Y

5) y=ctx§ sin x; r) y = {cos x}.

a) y = sin (arcsin x); 6) y = arcsin (sin x);
B) y = cos (2 arccos x); r) y = arctg (tg x).

Haiigwre ¢ moMOmpio SCKHS0B rpadmKoR THCA0 pemeRul ypas-
HOHHA:

8) sin ¥ = 100x; 6) arcsin x = x;
B) Ig x =cos x; r) x? +tg2x =100,
Ha pucyaxe 159 maclpaxen rpadux dyEKnHA
y=ax®+bx2 +ex+4d.
Onpegenute sHarm xosdpunmenron a, b, ¢, d.
RaofpasuTe Ha KoOpAREATHOR NAOCKOCTH MHOMECTED TOYER, KO-

ODAMHATH. KOTODHIX YZAOBJIETBOPANT 3JAZAHHOMY YCIOBHIO
(92—96).

a) x(y-2)=0; 6) |yl =|x* - 2x|;
B (x-2(y+4)=0; r) |y} =sin x.
a) |x|<1, |y <1; 6) |x-8i<1, |y-4|<1;
B) [y|>]x+1}; ) lzx+y|l+|x-y|>2
x2-y? . — 4.
a) m‘os 6) |x|+]yl=4;
. xy+1 gi}
B) ,}x+y>|:c|, r) xy-lby-l.
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7 VA

/[ /

] o x I 0 %

a) 6)

¥ Vi
. N\ .
\( x \/ Y x

B) r)

Puc. 159
95. a) yP*+cosdx=1; 6) Z+pt=xY +1;

B) |yl=log,|lx+2] -1
]

8) Ja+ry > Jlzl; 6) |xl-lyl<a; ®) I<{) ) {x) > )

g)i:»%; e) sinx >siny; %) min(x;y)=1; 3) zy+120.

§ 3.
YpaBHeHHS, HePABEHCTBA M CUCTEMH

8. PaunoHansHbie anreSpauveckne ypaBHEeHWA
Hafigure sHaueHHMa @, NPH KOTOPHLIX AAHHOE YPABHEHEHE HMEET
pemonne. Hafizmre anaxn xopmed:

a) xX*-2(@-1)x+2a+1=0;

6) (a-8)x*-2Ba-4)x+T7a-6=0.

a) [ina xarux 3mavemu#t a ofWH W8 KopHek ypaBHemHsa
@-2)x2-2@+8)x+4a=0

Goasme 3, a Apyrot Mempme 27
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1640,

101.

102.

103.

104,

1065,

1086.

107.

6) Halapre Bce sHAYeHHs @, OpU KOTOPHX 004 KOPHE yDABHE-
HHA

e +3)x2+(a+1)x+4=0
npHEAZIe:kaT orpesky [-2; 0].

Yuena ¥, u X, — KOPHH ypapneHuMs xZ + px + ¢ = 0. Bupasure
uepes p M ¢ &) x+x3; 6) x] +x3; B) 1,1.5 x4+ x8.
L

a) CyMMa KBazpaToB Kopmell ypaBHeHHS x° - 4x +p =0 pas-
Ha 16. Hadigure p.

) Ilpu =naxoM SHAYCHHMM @ CyMMa RopHell ypapHeHua
x2+2a(x~1)+1 =0 paBEa cyMMe KBaZpaToB 9TEBX KopHel?

Ypasmernme ax® + bx + ¢ = 0 He HMeeT AeHfCTBHTeNBHEIX KOpHeH,
npuiem ¢ + b + ¢ < 0. Onpegennre sHAK C.

HokaxHTe, 4ure ecom ypaBHeHMA ax>+bx+c=0 H
bx? + ex + a =0 (¢ # 0) umelor o0mu# KOpeHL, TO H YDABHEHHE
cx? + gx + b =0 AMeeT TOT Me KODeHE.

Joxraxxnare, 9T0: ) 8CHA X, =-§ — HecOKpaTEMas apole, ABAA-

WHIAACA KOPHEN VPaBHeHHAA a,x" + alx"" + .. + @, = 0 ¢ nenn-
MH KopDHIHeHTAMH, TO p — JeNMHTeNb &,, 8 § — HEAHTENb G4
6) ocTaTOK OT JexeHmA MHOTOWIeHA P (x) Ha ogHOUNeH

(x - a) papeH 3HAYEHMIO DTOTO MHOTOWIEHA B TOUKE & (B YACTHO-
CTH, €CNIM 4 — KOPeHL MHOrouaeHa P (x), TO 9TOT MHOTOUMJIEH Je-

aaTca Ha (x — ¢) Des ocraTka).
ITonpayach pesyabrTaroM safauu 103, pemuTe ypasHeHme:
a) 223 -x2+x+1=0; 6) 10x2~8x2-2x+1=0;
B x*+a¥ + 22 -2-2=0; r) 2%t = 723 + 822+ Tx - 6 = 0.
PemnuTe ypaBresns (105—114).
a) (x+ D (x+2)(x+4)(x+H)=40;
6) (x - 1)+ (x+ 3)°=242 (x + 1);
B) (x+1D(x+2)(x+3)(x+4)=100;
ry xt+(x+2)0¢=17.
1 T _ 1, 21 — 2.

—_—— ———— = 6) 6 - ——e—— =4x—x%;
a) 2{x+2) (x+1)® 12 ) x2 -4x-10 ol
2
B D) (5=7) T (22 (4= B)
1) (2 -3x+ 1) (22 +3x + 2) (x? - 9x + 20) = -30;

1 1 6x 1ix
a x2+—-+2(x+—)=ﬁ; 6 6x , 1x _ _g
) x? x ) ¥+ 2x+8 x2+Tx+38

1;
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108.

109,

110,
111,

112.

113,
114.

115.

1186.
117,

118,
119,

120.

a) x‘-2x"+-i—:c3 -2x+1=0;

) 2x* +2® - 8x2 + x + 2=0
B) x* - 228 - 822 + 4x + 4 =05
ry x*—4x3-18x2-12x+9=0.

a) Bxl+8x%-2x-190=0; 6) 4x‘--4x’+-;-‘=66.
a) xt+4x-1=0; 6) x*-4x®-1=0,
) 2(x®+x+ 1P -T(x-12=13(x*-1);
6) (X —x+1P+2(x*+1)=(x+ 1)
2, 9x2 _ . 2 x? =1
a) x +——-———-—(3+x)2 (H G x +(1+x)2 .
a) ¥2+|xj-2<0; 6) x*—2x-3=|3x-3|
a) lillx-1}+2] -1+ 1]=2;

6) 2|x+6|—|x|—]|x— 6| =18;
B) |2x - 8| ={x® - 2x - 6;
r|zx+1|-|¢|+8lx-1|-2|x-2[=x+2.

9. PaunoHansHele anrefpaudecxue HepasencTBa
Pemure HepanencTea (1156—118),
a) (x2+8x+1)(x2+38x-3)>5;

8(x-1)(x+2)?
6)
(2 +D{(x+1)3(x-2)
8) 4+ 822+ 2x2+32+1>0;
O x-Dx-D(x-4)(x-6)> 17,
a) x18 — x84 210 _ 5T+ 2 x4 1>0;
6) 22 xPrxt—x+1<0.

a) |22 - 2x| < x3 6) 3x°— |x-3|> 9x - 2.

JoramnATe HepaBeHCTBO:

a)‘?%i’;‘JE(a>o,b>0); 6 a+l>2@>0)

g) 2F t-';;f-tc-‘ > Yabed (a, b, ¢, d — monommTensHLIE YMCAA);
1) i‘.i%‘ﬁ > Yabe @>0,5>0, c>0).

HNoxaxkure HepapeHcrea (120—124).
a) a2+ b2+ ¢t > ab+ac+ be;
6) (a+Dy(b+c)lc+a)>8abe (a>0, 620, ¢c>0)
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B)ecom a+b+c=1, -roa3+b3+c2>%;

at+bt+ct>abec(a+b+o)

1 1 1 n-1

121, 52-—1'3—2"' +:§'(—n-—

122, (a + b) (a® + H¥) < 2 (et + BbY),

123. 5a2 — 6ab + 542 > 0 (a2 + b2 « 0).

124. J@a+c)(b+d) > Jab+Ved 620,030, ¢ >0, d>0).
10. CucTemnl paynoHansHbix anrebpanyeckux
ypasHeHnH

Pemmre cucremm ypasmpesmii (125—134).
- 2_ .2y — 9.8 - =

125. g (x-p) (x2-p?) =38a%, 5 2-xy+y? =21,

(x+y) (x4 y?)=15a%; y-2xy+15=0.

126. 2) u+v=_2, |- 1l+|y 2|~'

x+y—2=2, +y+2=-2,

1297, a) {2x-y+42=1, 6) 1 x-y+22=-T,

—x+8y—2=5; 2x+8y-z=1.
x+y=38, x+y+ay=0,

128, 6

"{my‘=17, ’{xs+y==+xsys =12
2
129, 1) x-y+xy=17, 6) (2+1DG2+ 1 =10,
x2+ 2 =384; (x—-y)(xy+1)=-8.
x+y=2,
2_ -
130, a) | % 2% 3y* =0, 6) {12+ 22 =13x2,
x2-2x+ )t =
2(x*+ 2% =2y,
2_.2 - 24,y X =6,
131. o) {xz V=2 o "0
By yt =T; (- y==x.
& _ 8 - =
132, a) -y =19 (x-p), 6) B=5x+y,
BrP=T(x+y) ¥ =x+5p
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133,

134,

1335.

136.

137.

138,

(x2+y+2=2, (x2+2yz=1,

B) ix+pt+2=2, r) { ¥ +2x2z=2,
(Xty+2t=2; |22 + 2xy=1.
2x[!+£]=15, v _8,

L x+y 5

&.) 3y(£+_3_]=20’ 6) 4 x2 =.3—’

2z = x+z 4

x,¥]l_qq. i =§,

62[;'{‘;)—13, 2+ y 3
(22438 — 2% —xyz = -4, (4x%+4p+1=0,

a) {x%-p% +2% —xyz =8, 6) {4y*+4z+1=0,
~-x’+y’+z’-xyz=-2; ~4zz+4x+1=0.
(x+y+z=4, [ x% + xy+ y? =87,

B) {22+t +28 =14, 1) { x¥+x2+ 22 =28,
»xy+xz+yz=9; _y’+yz+zg=19.

11. 3ajlaum Ha COCTaBNEeHWe ypaBHeHUN
N UX CUCTEM

JBe TOUKH ABHTAOTCA N0 OKPYKHOCTH AanHol 1,2 M ¢ nocroan-
HRIMH CKOPOCTAME. ECIN OHN ABHTAKYICH B DASHHIX HANPABICHN-
AX, TO BCTpedYAwTCcHE depes Kaxasie 15 ¢. IIpa Apnmennu B Of-
HBOM HANDABACHHH OZHA TOYKA JOTOHAET APYIYID 4epes KamAue
60 c. Halfigare cxopocTe KaMmpol TOIKM.

a) Cymma madp TpexasauHoroe umcas pakHa 17, a cymma ux
kpagparop 109, Ecan ma gamgHOro umcna BhdecTs 495, 10 mo-
AYYMTCA UHCAO, 3ANMCANHOE TEMH e nEppamMu, HO B 06PaTHOM
nopaaxe. Hadiaure umcao. §6) Halizure Bce Tpexasmaumne IHCe-
na, cyMMa THPP KoTOpHX pasHa 17, a cyMMa KBeapaToB nudp
pasna 109.

Taccamap MeTpo CHOYCKAETCH 10 JBHKYINEMYCH BCKANATODY 38
24 c. Ecan e OH HAer o0 HENOZBHARHOMY 2CRAIATOPY ¢ Toit e
CKOPOCTRIO, TO COYCTHTCA BHME 38 42 ¢. 33 KaKOe BpeMd macca-
JKHD COYCTHTCS BHHI, CTOS HA CTYNEHBEAX ABHKYIOOrocH SCKA-
aaropa?

Tpa nysrTa A, B u C coeimHeR:l OpaMoauHeSHLIME JoporaMo.
K orpesky poporm AB npmMaikaer KBAEDATHOe IOJé CO CTOPO-

Hoili, paBHOK -;—AB, K Otpesky jaoporn BC nprMKKaeT KBRAAPAT-
HOe Tmajxe co cTOpoRoit, paBnolt BC, a k orpeary noporn AC opu-
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139.

140.

141.

142,

143.

144,

MEEKACT OPAMOYTOABHEE yUacTOK Jeca mauHOR, pasHOBR AC,
7 mupeEoX 4 kM, Ilnomaas Jeca na 20 xM? Gonsme cyNmMH nxo-
mazeli xpagpaTHnx noael. Haligwre mmomaxs neca.

Jna pearpaskjgennsa nofepgpreaelt mxoapHON onEMmmEAzsl GhLIO
BAKYIJIEHO HEeCKOALKO OJMEAKOBHIX KHHT B OOHHAKOBHX G8HAT-
xop, 3a kEury sanaaTaad 1056 p., sa sgauxwm — 56 p. Kaur xy-
maau Ha 6 mryk Goasme, ¥eM 3EAYKOB. CROJIBKO SHNO KYIIeHO
kEHAr? (IdeHEM B KBRUTH, ¥ 3HA9KA B PyOIAX — meame 4HCHa.)
IIKoABHNE S3ATPATHI HEKOTOPYI0 CYMMY JeHel Ha IOKYIIKY
noprdens, aBTOPYUYKH H KHUrH. Ecim 6w DmopTdent cToHn
B 5 pas gemesfe, ABTODYUKA — B 2 paga gelTenne, a4 KHHra —
B 2,5 pasa germerie, 9eM HA CAMOM AeJe, TO T4 JKé HOKYIKR CTO-
una 6u1 80 p. Ecan 6u noprdeas cTOWI B 2 pasa geHIeBae, KHH-
ra — B 3 pasa Aemesne, a ABTOPY4YKa — B 4 pasa AemesJe, To 3&
TY #e ODOKYOKY IMKOALBEHE ymaarua 6ut 120 p. Croasko eToHT
BCA NOKYNKA H YT JOpOXKe: NOPTHeNs WAH ABTOPY4Ka?
HMmeroTcA TPH KYCKA PASNHYHLIX CIIABOE 30J10TA ¢ cepebpoM.
HagpecTHO, UTO KOMUYECTRO 20J0TA B 2 P CILIABA U3 TPETLETO KYC-
KA TO e, TTO BO BIATHX BMecre 1 r 13 mepeoro 1 1 r m3 BTOpOro
Kycka. Macca TpeTeero KRycka papHa CcyMMapHoit Macce dacTn
Oeproro Kycka, cogep:xameif 10 r 30/10Ta, ¥ 4aCTH BTOPOTO KyC-
Ka, cogepxameii 80 r zomora. Tpermit xKycok, Macca KOTOPOTO
B 4 paza Gonannrle IepBOro, COep:RUT 75 r 3oxora. CKOABKRO
PPAMMOE 30JI0T8 COZEPENTCH B NEPBOM Kycke?

Ha nyarTa A B nyHKT B B 8 u yTpa BEIXOSUT CKOpPRIA moeaz.
B 27roT e MOMEHT U3 B B A BRIXOLAT OACCAMUDCKUN ¥ KYpRED-
CRHEH m03/a, IPHYeNM CKOPOCTE HACCAKMPCKOTO noeaga B 2 pasa
MEHBIE¢ CKOPOCTH Kyphepckoro. Cxopuifi nmoespy npudmpaer
B nyHKT B 8 17 1 B0 MuH Toro 3ke ZHA, a BCTPeYaeT KyPhepeKA
poess He paHee 10 u 30 mun yrpa. Hailigure ppema npuGsitasa
OaccamHupCKore Ooessa B OVHKT A, eclH H3BeCTHO, UTO MEmRAY
MOMEHTAME BCTPEY CKOPOTO H0E3AA ¢ KYPReDCKHN H CKODOro DO-
308 ¢ DACCAKMPCKAM HPOXOSUT HE MeHee vaca.

CamosieT coBepIIaeT HOCANKY M ABMKETCA OO 3eMJieé B TeleHHe
HeKOTOPOTO BpeMeHH PaBHOMEDHO €O CKOPOCTHIO U, 3aTeM JeTIRK
BE/OUAET TOPMO3A, M NBHHEHUE CAMONETS CTAHOBUTCA DABHOSH~
MEIIEHHHM, IPUYeM B KaX/AYIO CEKYHAY CKOPOCTh YMEHBIIASTCR
Ba 2 M/c. Ilyrek OT MeCTA OpHAZEMJICHHA A0 HOJHON OCTAHOBKH
paBed 4 kM. OTHOmIeHHe BPEMEHH, 3a KOTODOE CAMOJIET IPOXO0-
auT nepebie 400 M, K BpeMeHH, 32 KOTOpPOe CAMOJIET IPOXOOHT
Bech NYTh DO 3emae, paBHO 4 : 65. OmpejennTte cxopocTs v,

12. UppaunoHarnbibie ypaBHEHWA M HepaBeHCTsa
Pemnte ypasnenna (144—152).

a) Jl-Jxt—x? <x-1; 6) Jx2-8x+8+Jx?-3x+6=3;
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145I

148.
147.

148,

149.

150.
151.
152.

133.

154,

155.

B) 1+x,,ﬂx9-—24 =x-1; ) '*J?‘:—'—"—l + '*Ji-'—l- =41, -

-1 x+1 4
8) Jx+¥x-1=1 6) ¥10-x + ¥3-x=1;
B) x+Vx=2; ) Yo-vx+l + YT4dx+1 =4
a) m=sinx; 6) \m=sinx;

B) J4-3cosx =-2cosx; r) \12 sin2x =-~2 sinx.
a) J;—1—2Jx—2 + Jx+7—6«lx—2 =2
6) Jx+3-4Vx-1 + Jx+8-6Jx-1 =1.

a) Jx~2 +J1-x=17;
6) 4x(2-x) + Y2 (@-2)T(x+8P + Y(x-2)(x+1)2? +
+ 3f(x+2)(x+6) =2.

a) Yx+1)? + 2Yx2-1=8%x-1%;
6) ¥2-2? + Y(T+2)? =Y (T+2)(2~2).
a) st+1 +i/§x+1=§fx—l; 6)% +irrx—16=yx-8.

7,-‘ S | i _
a) 12x+x+‘l?2+x =§§U_x; 6) x2-5x-4vx+13=0.

1+ x-Jﬁ;.xE- =27. J2+_x+ \";

1+.:+J'2:c+x."'_ J2+ a_c—\";.

Hna xawaoro pelicTBATENHHOrC YMCaA a HalifuTe BCce PeIUCHWA
YDaABHEHUA!

a) x+J1l-2% =a; 6) J¥*-1+x=a.

PemnTte HepapencTea {154 —158).

a) 1[:»:2—:-}.1r+2 >2x-5; 6) V3x—x2 <4-x;

B) vx-Jx+8>1; r) x-1-|x| <0.
L —_
1= -1+1
o 1 J1x4x2 <8 5 I* _ *1oy

B) 4x2+12x J1+ x < 27(1+ x);
) Jr+Jxe+T+20x2+7x <35-2x.
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158.

157.

158.

159.

160.

161,

162,

a) 2 -2x+8<Va-x%;

6) V3-zx-Jx+1 >§. .

_x _ 85,
a) a:+'.]ﬁ>12
2,4
)[x 1)3_2_5> 8« -l-g
3 9 1 8 -
2(::-—)+Jx(x-—)
3 3
2) {9+37-2 > 9-3%; 6) Vxs'* 52
B) logy (Jx+83 -x-1)<0; r) J45*1417 -5 > 2%,

Pemnre cucreMsr ypasHenmud (159—162).

a)

B)

a)

a)

B)

&

g
J
-
¥
|
i

xy = 64;

{[‘J;+J"§,/‘ 12, 6 lE««‘E%,

x+y="5
Hx+3fy=4, ::/—*_sy 3,
x+y=28; %/_ May +3y =2.
Yx+2y+3x-y+2=38, 6 +2p+ Ja2+2y+1 =1
Ax+y="T; 2x+y=2;
1 1 _1
x-y+fai-ay? 4y3 =2, ) ﬁ‘a‘“{—;=§'
x2—4y3 sxy=6
6x ,xw_g
= -y fxy = 86, 6) J'Iy+ 6x 2
:cJ_ 72; xy-x-p=0.
xJx+3yJx =36, 5 2%x-2 3fy=3%xy
¥y +3xfy =28; x-y=68;
JEF NFR 5o
+2 29 = »
JJ: I R N R e
i %+ 2y =118,
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163.

1640

165. a

l%.

167,

168;

169.
170.
171,

172,

173.

13. TpvrosomeTpuuecKue ypasHeHUA,
HEPABEHCTBA U CHCTEMbI

Pemure ypaBuenna (163—165).
a) 3+ 2sin 2x =tg x + cig x;
6) tgx~sinx=1-1tg x sin x;
B) sin? x 4+ sin? 2x = gin? 3x;

T) 1!6 ginx -2 cosx=0.
a) |x}sin x + x = 0; 6) Jeinx—1+2x=0;
o (E55)

B) |x|cos x -~ x=0;

2"

=1T; 6) tg 3x — tg x = 2 (gin 4x - sin 2x);

2tgd_cosx
B) 8 (log, sin x)? + log, (1 - cos 2x) = 2; n2 *? =4,

HJoramxnre dopmyay:
2 tg— 1-tg2 &

a) sino = ———=2; 6) cosa = 2,
) 1+ g2 % : 1+ tg* 5
2tgl 1- 22 &
B) tga= tgz; r)etga= tg”z
1-1;33% 2tgz

Pemute ypaBHeHue:
a) sin2x+tgx=2; 6) smx+ctg§=2.

Jokamure TORASCTBO
a sin x + b cos x = A sin (x + ¢),

A=,}a’+b’.

TAe ¢ YAOBJETRODSIET YCJAOBHAM:

008 @ = ——B0r, 8in@ = —2—o,

¢ Jﬂ’!-l-lr2 1‘02+b2
Pempre ypapHenua (169—175).

a) sinx-+3cosx=1; 6) 2sinx+8cosx=4.

J_(sinx+oosx)=tgx+ctgx

2nx dnx 8nx 16ux
co8 37 08 008 S eoa I cos 1= 32

a) ain‘x+oossa:-% 6) 8in'% x + cos'® x =1,

.£= x 4
200510 2 4+ 27+,
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174,
175.

176.

177,

198.

179.

'180.

181.
182.

183.

184,

185.

22+ 2x gin (xy) + 1= 0,

_ 43 1
Ssinx—m+m.
HoxasgaTe, TT0 ypastHerne {sin x+J§oosx) sin 4x = 2 #e ame-
er pemrenmii.

Pemnre mHepapencrsa (177—178).

a) V3tglx-4tgx+V3>0;  6) mll:+1<11-—2 sin x;

2 ) 1
B) ﬁw‘*1<2-1;g;.:, r) tgx+ctgx>«/§+ﬁ.

a) cos 2x < cos 3x — cos 4x;

6) cos? x + cos® 2x + cos? 8x + cos? 4x » 2;
B) 8in 2x - 2gin x > O

1) (1 + cos 2x) (tg x — /3) > 0.

HokaskuTe cHpanesIRBOCTL HEDABEHCTEA:

a) ,jcos ¢ <J§coa%, ecan —g <9 <§;
6) sin‘a+cosfa )% opr mw0boM a.

Pemure mepapencrea (180—181).

sin(‘—“cosux)? ﬁ.
3 2

5-2ginx > 6 sinx-1.
Hoxkasxgrre, aro ecan § < x < ’2', To cos sin x > sin cos x.

Hokamure, uro ecim A, B u C — yrin TpeyrolIbHHUKA, TO
cosA+cosB+cosC<§-.

PemnTe cucreMm ypasmenuii (184 —186).
1

2 sinx—siﬁ=siny, 5 {sin(y—3x)=2 sin3 x,
gosx-._l._ =Ccos Y oos(y—3x}=2c033x.
cos X
[ sin 2
tgxtgy=—"——+3,
tg£+tg£=---2—, eos.xcosy
COS Jf CO8 2
tgx+igy=243. ding
tgx tgz=—xmz—3.

3
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187,

188,

189.

190,

101.
192.
193‘

194.

195,

14, MokasaTenoHbio W norapupmuyeckue
YPaBHEHWA W HepABOHCTRA

Peumre ypasHennsa (187—189).
8) [ 5+\(ﬂ)’r + (Js—dﬂ)’ - 10;
6) 3%+ 4% = 25;

B) (2+3)* +(2-V3)* =4;

r} (2+48)* +(2-48)* =4,

20083
a) |x-3B" 105481, o« =Y

B) [x—2 |05 3-127; r) 2% =gin x2,

I O 6) BWwr 2. glanersl=;

1
B) 43+2m2x_7'41|m2x=42; r) (2sinx)™=*=1,

IIpu wkaxmx 3HaueHnAX ¢ ypapHeRHe a4 (2* + 2%) =5 wumMeer
eIHACTBERHAOR DPOIIeRHAE?

Peminre meparencTea (191—192),

8) 2% + 2% > 242; 6) 25-2% — 10* + 5¢ > 25;
. 2-1 -1
B) a* < b2-7; ) <2,
2¢+1 41
a) (x-2)=-6x+8 59, 6) 9V=i-3 _ g gi=* -2 _2§3_

HaiianTe Bee asHaueHNA 4@, AJA KOTOPHX HepaBeHCTBO
4*—a-2"-a+ 8 < 0 uMeerT XoTA OH OAHO DellleHHe.

Peminte cucTeMy ypasHeHmit:

) [Fr e =82, g | @920 1=,
a
3% -4Y = 8; \}3x+y2 =X+
1.
goosx 4 geosy - 5 gitexreesy =3,
B) r)
cosx s 2 ooty _81l* =2,

2 =g

PemnTte ypapHenusa (195—197).
a) Jl+logyx + Jdlog, xr-2 =4
6) log, 2:+% — log, |3% - 3| = x;

B) log, (3 + |sin x|) = 21! - 2;
3

) fl+lgtgx + Yl-lgtgx =2.
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196.

197.

198.

199,

200.

201.

202,

a) 9x'€* + 9lx-18~ = 60; 6) |x—1|lokr=-toeax® 1y g8,

21219 _31p.
x

B) X =0,5 r)log,, ,(x*+x-6)=4.

a) lg (arctg x) + Ig (arceig x) = a3
6) log,,, (x2-9x+8)-log,_,(x+1)=3;

B) arcsin (Ig x?) + aresin (lg x) = -;—;

182 =2 4 1
r) log,_,_ . (8 -16x%) 2+h‘2(3_4x2}.

Ilpa Kaxux sHaveHHAX g ypasmeame 2 log x - |log; x|+a =0
HMeET YeTHpe pemenna?

TIpn xaKWX sHAYEHHAX g ypapHenme 8xlg x = 1 + a lg x mueer:
a) ogEC pemenHe; 6) 1A permeHHA?

TIpr xaxmx sEaueRHAx ¢ ypasmenme x In|x|=a umeer ogun
KopeHBp?

Pempre mepasencrea (201—203).
a) log, (1 +loglx- log, x) < 1;
9

8) log 1 (log, log,. ., 9) > 0;
2

r) log, (log‘l log, x) > 0.
2

o) log, (2* - 1)log, 2**1-2)> 2 6 8* 3 i goerrce;
2

B) 88 *+2 L glg2e+8 . 9, r) 51":‘4- x*%5% <10,

8) log,_; (x-4) < % g) ghri-s (sl eBaIB) oy,

®) log_, ‘I‘:-_;I > r) log, (log, (3% - 9) < 1.

HapecTHO, YTO HEPABEHCTBO
log, (2 - x - 2) > log, (3 + 2x - x¥)
BHTONHZETCA NPU x=%. Haliaure Bee pellleHHa 3TONO HepaBeH-

CTBA.
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205. &

210.

Peninre cueTeMul ypamuenuk (205—208).

){108':!'=2- 6 {(x+y)‘=(x—y)'.
log, ., (y+23)=8; log, x =14+log, y;
(x -y *=128, 9 {2 logy x -8V =13,
lg2{(x-y)=1; 8Y . log, x =2Wk3 x4 g+l

log, sinx +log, siny = -2,

oy cos x +logy cosy =1 -logy 4.

3“3‘
a)
{loez(sinx —cosy) +logy (sinx + cosy) = -1;
6) {

§ 4.

Hauaja MaTeMATHUYECKOrO AHAJM3A
15. Npouasoanas

. 8) Noramuare npEsaar BogpacTARAA PyERDuE: PyErnus [ 303-

PACTACT Ha NPOoMeAXYTEe I TOMAA M TOALKO TOrAA, KOraa ANA JNI0-
0ux apyx sHavennit apryMenTta x H X + Ax (rge Ax + 0) B3 npo-

mexyrra I swnoxnaerca velaosne -%:- >0.

6) CohopuyaupyliTe U KoKaXKHUTe aHANOMHYHLN NpHI#AK YOHBA-
HHEA QYHKIEE H& npoMexyrke I.

IMonpsysace ZOKABAHANMIME npmaaaxkaMH (cM. N 207), maliaure
IPOMEEYTEE BOZPACTAHHA W YOLRBAHES (PYHKIHNH:

a) f(x)=2x% 6) f(x)=8- 4x;

) f(x)=8-3% D f=1-2

, Ioarsaydcs onpenereEHeM IPOHIBOAHON, JOoKAmETe, YTO HYHK.

nus | auddepennupyeMa B TOUKE Xg, OCJM:
8) 1) =x|x|, %=0; ©6) f(x)=]|x*-1l(x+1), x=-1;
¥ -1 upr x<1,

]

n) ’(x)={x8_x npe x>1s x0=1;
~ xz opu x>0:

I') f(x)"'{xs opu .'I:<0' x°=0o

Joraxnre, aro ecam dynrous [ anddepennupyema 8 Rampol
TOUKe YHCHOBOE mpaMolk ® maa mOOLX aHAYEHHN X, B X, BH-
nonHeHo papeEcTBO [ (x, + x,) = f (%)) + f (x,), To f'{(x) mocro-
AHEAA,
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211,

212,

213.

214.

215.
218.

217.

218.

219,

220.

221.

Joramxnmre, uro dyEKoEA F (x) =§/x_3 He HMeeT NpomnsrogHOM
B TOuKe 0,

Bepno au, uro dyaromua ¢ (x) = [, (x) + f; (x) 2Z¢e HEMeer nmpona-
BOZHON B TOUKe X, €CIH:

a) f, (x) mrddepenumpyema B Touke x;, a f, (¥) Her;

6) ofe GQyHKIHN He MMEIOT NPOHIBROLHOA B TOUKe X,?
Joramnure, uro ecnu pyurnus [ ieddepeHoupyeMa B Kaxaoi
TOUKe YNCAOBOl mpaAMol ® And JIOOHX 3HaYeHHd x| H X,
BHIIONHeHO DapencTBo f (X, + x.) = f(x) - f(x,), To f(x) =™
nm f(x)=0.

Buseante $oOpMYIN OPOHIBOAHHX OOPATHRBIX TPHIOHOMETpHYE-
cKuX byERORNIL:

1 1
a) arcsin’'x = H 6) arccos’'x =-— H
1- a2 v1- a2
1
B) arcig’ x = H T) arcctg’ x=— .
) £ 1+ x2 ) e 1+ x2

Hafiypare nporaBoguyio oyuxnomu: &) ¥ = x*; 0) y = (sin x)*,

HaijianTe n-10 nponasogayio GyHKIAR y=2+.
x“-3x+2

HokaxuTe, 410 ecan f (x,) = & (xp) 1 ['(x) > &'(x) npn x > x,,
o f(x) > g(x) npa x > x,.
Beranesmre cyMMy:

2 3 4 n o,
a) 1+2+§z_+é?+'"+§n_-“1’

2 ] 4 n
6) 2+3‘2+4‘éz +5'§3 +...+(n+1)‘2ﬁ.

16. MpumeHeHue NPOU3BOAHOA
K HCCNeROBaHUI (PYHKUWHA

Hccnegylire ¢pyHROME Ha BOspacTaHHe (yOhIBAHNE) B SKCTpPEMY-
MH (219—220).

a) f(x)=x*(fx-1) 6) f(x)=x2y1-2x;
B) f(x)=06 sin x - cos 2x; r) f(x)=2s8inx+ 3 cos x.

a) f(x)=-0,2x% + 0,5x% — x% — x% — x;
6) f(x)=0,8x%— x! + 4x3 + 2x% + 4x.

HafzanTte BCC 3HAUSHHA ¢, OPH KOTOpHIX {yaxnua f moapacraer
ma R;:
a2-1

a) f(x)= 3 2 +(@a~-1) x2 +2x +5;
6) f(x)=2x*-8(a+ 2) x! + 48ax + 6x - b.
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222,

223.

224‘

225,

226,

227.

228,

229,

230.

231.

Joxammre, Y10 HAHHOS YPABHEHME HMeeT eAWHCTBOHEHWIN KO-
PeHR:
a)eoax:%—-x; 6) sinx=-x— 1.

PemrATe HepaBeHCTBO:
1 1
a) 2+s8inx>—=—; 8) 2-cosx> ——.
) 1+ 22’ ) 1+ x2
Horaxute, uro mwboe KyGuveckoe ypasHenme x% -+ gx2+
+ bx + ¢ =0 EMeeT Xxora OH oAUH HelicTBATeNBHHK KODeHB.

JdoxaxxaTe, 9TO MHOIOWJeH CTeldeHM R HMeeT He fGoJee ueM n
Kopueli B He Gojee deM (R - 1) Touer aKcTpeMyMA.

JorasmuTe, 9TO KA CROC JHAMEHWE MHOMWISH CTENeHH N
OpHHHMAET He fomee uem n paa.

IIyers R (x) = s JpoSHo-panmosansaad dyaruna (n — cre-

ness P (x), m — cremeas Q (x)). Joxammre, uro:

a) R (x) Baxace cBoe 3@AYeHHe NPUHHMaET He Gojlee ueM upH
k = max (m, n) sHaUeHHAX x;

6) R (x) ameer He Goaee weMm (M + n — 1) TOYOK 3BKCTPEMYMA,
ecAl Mm=n, 1 He Oonee weMm (m + n — 2) TOweR SKRCTPeMyMa,
ecAH m = n.

Hailimare ranGonsiiee I HANMEHBIICEe 3HATCHAA GyHKIWH:
a) f(x) = 4x* - x |z - 2| ma [0; 3);

6) f (x) =max 10 L cosx|

2+ dnx - 41

Tpu nyerTa A, B, C me nexaT Ha ogHOR npamof, npuMueMm
ZARC = 60°. OguorpeMeHHO M3 TOUKHA A BHIXOIMT ABTOMOORIE,
& H9 TOUYKM B — noeaj. ABToMoOGHIL ABMKETCH N0 HANDPARICHHIO
K B co cropocrnio 80 km/u, moesg — & C Co CRODOCTEIO
50 xM/q9. B kaxoil MOMeHT BpeMeRH (0T HAYAJNA ABWIKeHHA) pac-
CTOAHAE MEXAY MNOoe3fioM B anToMoOnneM GyAeT HAUMEHBIIHM,
ocm AB = 200 xm?

Ha eTpanAne TeKCT A0JKeH 3AaHHMATE 384 cm?, Bepxaee B HIOR-
Hee MONA AQMKHEH OHITE mo 8 ¢cM, OpaBoe H Jesoe — Mo 2 cm.
Ecmm npuemMaTh B0 BHHMAHME TOMBKO 2JKOHOMHIO OyMArm,
TO KAKOBH AOMEKEN GHTE BanGonee BHIMOAHRE DASMepRI CTDa-
"une?

Pacxoful Ha TONINRBO A4 TAPOXOAA Jenarca Ha ase uactn, Ilep-
B&AA H3 HHMX HE& SABMCHT OT CKOpoctH M papna 480 p. B uac,
A BTOpasg YACTE PACXONOB NPOMOPIHOHANLEHA KYGY CHODOCTH,
nprueN mpu cxopoeTit 10 XM/4 9TA uacTL pacxogos paera 30 p.
B uac. IIpy kakoift cxopocTH oGImad cyMMa DacXofoR HA 1 kM
nyru 6yger Baumennmrel?
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232.

236.

237.

239.

240‘

241.

242.

243.

Hatinuare xpaTuaifiuree paccroanne ot Touxna M (0; 1) no rpadn-
xa Gymxmumu f () = —1—.

4.3 x2

Yro Gorsme: . .

a) 3% mam 298, 6) [ )1“7 200 [L)rﬁ?
1987 1988

TloKamuaTe, 4TO €CAH X € (0; g], TOS

2
a) cosx >1-%; 6) sinx>x~—£:-;
B) 008x<1-£v+ﬁ' r) amx<x-is-+ aal
2 24’ 6 120°
Joxaxure HepaBeHCTRO;
a) e*> 1+ x upu x> 0 6) In(l+x)<x opE x>0.

PeumiTe ypasneHme:

a) Inx=1-ux; 6) 2*=8 - x.

HalinuTe 9ncao xopHelt RAHHOTO YPABHEHHMA B S8BHCHMOCTH
OT NApAaMeTpa a:

a) xX*-3x=a; 6) |x2-dx + 8|=

K pexe mupusoit @ DpOBeASH NOA ONPAMLIM YTAOM KAHAN INHDH-
Hol b. Kaxyo MArCHMMaInsHY OXUHY MOTYT HMeTh cymd, 9TODH
mpolttn B Kaman? (@ 1 b HIMEDAIOTCA B METpaxX).

HalizuTe MHRAMAIBACE 3HAYCHHe QYEKIAHR
f(x)=2x+ Ls:—z + cos ¥ Ha uHTepsane (0; 10).

17. Mpumenenne NPOM3BORHOW B (huauke
¥ reoMeTpMn

Konaeco pagnyca R xaTurca no npamoif. ¥roa ¢ noBopoTa KoJjeca
3a { CeKYHJ OTIDeAGIASTCSI YDARHOHAEM ¢ =t + ?-2-— Halignre cxo-

POCTE H yCHOPEOHHE ABIKCHUHA NEHTDA KOJeca,

Jlamna noapemneHa Ba BHcoTe 12 M Hag opamoll ropasoETANBHON
AoposKol, mo Koropoit uzer uenoser pocroM 1,8 M, C xaxofi
CKODOCTHI0 YANWHHAETCA €r0 TeHk, eCHH OH YAANHETCA OT JaMIbl
€0 CROpOCTBIO 50 M/MuR?

Ilox naxHEM yraoM Depecerarorcs rpadury dysrnui y=8 —x
Hy=4Jx+4?

SannmuTe ypapHeHHe KacaTeasHofl K rpadbuky pynxkuun f, opo-
xopameit gepes Touxy M, ecanm:

a) f(x)= % M (0; 3); 6) f(x)=x2-dx+1, M (-1; -8);

B) f(x)=v2x-1, M(-1; O); r) 7 (x)=v9-x2 , M (0; 6).
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244, Hailgure Bce aHAYGHMA ADryMeHTda, HPH HOTOPHX KACAPEND-

245’

247.

249,

251.
252,

253.

HHe, TpopeAcHENe XK rTpadmxam o¢yuxoud £ (x) = 3 cos bx
¥ g(x)=56cos 3x + 2 wepes Touxm ¢ 9PEMEM alcuuccamy, nos-
DAAReELHE.

Hdoxamure, Yro OTpesok KacaTeasHoft k rumepbone y=%, aa-

KAO9OHHMNE Meay 0CAME ROOPDAAHAT, JeNHTCA TOYROR Kacanna
MOTIOJIAM .

JoxraxuTe, 4T0 TPEYrOALHRE, 00pazoBaHHMN KacaTeAbHoR K rH-
nepbose xy = ¢® ¥ 0CAME KOODAMHAT, MMEeT NOCTOSHHYI LAO-
magb, pABHYI0 242, a TOUKA KACAHHMA ABAAETCA UEHTPOM OKDYM-
HOCTH, OIUCAHHOH OKOJIO BTOr0 TPeyroNLHHKA,

Iipu xaxmx 3naveRuax a rpabue dyuxmmm f(x) = “;,a nepe-
ceraer ockh alemuce nop yraom 45° (xora 611 B ofHON He TOweR
mepeceqerHa)?

Hpn ganex 3HaeHdAX 4 # b npamas ¥ = Tx ~ 2 gacaerca rpa-
duxa Qyaxnan y = ax® + bx + 1 B Touxe A (1; 5)?

Hoxamure, YT0 IpH JIOGOM 3HAYCHHH 4 CYILECTBYET KACATENB-
Has K rpadEKy bymxnum f(x) = x? — ax, nepmeHAmMKyssApHAA
npamolt y = ~x.,

OnmumuTe MAOMECTSO Todexk M, KoODAMHATHON ILIOCKOCTH, rAe
M,(k=0, 1, 2, ...) — nuomecrso rorer M (x; ), Tarmx, 9ro
u8 Touxy M (x; ) MOXHO IIPOBECTH B TOYHOCTH B KACATEALHMX
X mapaboje y = x3,

18. MNepsoobpasHan
Hatliaute sce nepscofpasunte ana dynsnun f ua B (251, 252).
8) f(@M=lxl; 6 f@)=|x-1 B f{x)=]|x*~1|
a) f(D)=xV1+a; 6) f(x)=xe~*";

B fM=ctgx, xc@n; 1 f@=tgx, xe (_1;.; 1;.).
Hadtavnre Bece Qyuxnnuu f, TaKHE, UTO:
) I'(x=L u 1@ =-1;

6) /"(x)=8-=x, f(0O)=1, f"(1)=0;
B) f'(x)=coa xmfle)=m;

1) f"x)=-1m f(0)=71(2)=0.
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254'

255.

256.

257.

258.

259.

2610

262,

Rua pyaxouy f mafizare neproobpasaywo, rpadux Koropol mpo-
xoauT depes Touky M. Ilocrpoiire rpadur meproolpasHol.

_ |cosx npu x <0,
%) f(x)_{l mpr x>0, M (0; O);
1l mpr x<1,
6) f(x)=] 1 .
Jz mpr x>1, M (4;0).

Joxaxare, uro modaa meproolpasnaa HeueTHoH HempeprIBHOR
dbyarnun, onpefencHHan Ha [—a; a], asnserca dernofl QyHK-
nweit,

JoKaXATe, 9TO YeTHAA HENPePHIBHAR GYHKIHA, onpeaeneHHad
Ha [-a2; ¢], uMeeT 00 KpaiiHeilt Mepe oaRy HeueTHVIO HepBooBpas-
HYIO.

Jea Tena HaYany ZBH)KeHNe IO NpANMOl ofHOBpeMeHHO HE ofgHOMN
Touxn. CrkopocTe nepeoro v (t) = 8t2 - 6, sToporo v (&) = 10¢ + 20.
B xaKoil MOMEHT B HA KAKOM PACCTOSHHM OT HA4aAbHOH TOYKH
aponsofiger ux Berpeua? (CxopocTh HaMepaeTca B METpax B ce-
KYHZY.)

Ilvers npu ABAKEHEH N0 OpAMoH Texo Maccoil m B TOUKe ¢ Ko-
opavaaroit ¥ obmagaer moreHmuANbHOER dHeprmeit u (x). Hoka-
AHTE, ITO:

a) xoopmmEAaTa X (1) Texa UpH OIBHMeHHR N0 NpaMoil YAOBIETBO-
paeT AndxbepeRnEAILHOMY YpaBHEeHHO mx” (1) = —u' (x);

0) nmoTeEumanbBEAA 2HeprHA i (xX) MaTepHANLHOM TOUKHM Mac-
colt m, coBepmalcmeli TapMoHMYecKoe KoAeBamme x* = -w?x,

PABHA, i;i, rae k = mo? (monoxare u (0) = 0).

2
muo
Noxaxure, 1o NOAHAHN sHepraa B = -~ + u {x) MarepHansHO’

TOQKH Maccolt m, XBEMKYIMedcd IO OPAMOR COPA&CHD BTOPOMY
garony HrlorToHa, coxpaHfderes (i (x) — DOTeHIUATLHAA SHep-
rRA).

IIyers x, (¢) B x; (f) — ABa pemenna ypapaeHHa X" () = —%x (f).
Horaxere, uro dyuxmun x, (¥) - x, (f) A kx, (t), rge & — opo-
WSBOAEHOE YACJA0, TAKIKEe ARIAKNTCA PeIIeHHAMHA 3TOr0 YpaB-
HEHHA,

Joxamxmure, uYTO CYINeCTBYET PpelleHEHe YypasHeHHa x" (i) =
= —a?x (1), AMelonIee BUA X = A cos (0f + () B YAOBJIETBODAIONIee
HavanbHEM yeaosuam x (0) = x,, x' (0) = v,

HNonssyace pesvaeTaTaMu sagay 260—261, nokaxHATe, 9TO JIO-
Goe peruerue auddepeRIMANEHOrO ypaBHeHHMA £ (1) = -wix (1)
Moker OhITHL SammcaHo B BHAe X = A cos (wf + ¢).
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283.

264,
265'

266.

JoKamuTe TOMRIACCTBO ¢ IOMONBIO NIPHOHAKA NOCTOARCTRA, DYHK-
MHM:
a) aresinx+arceosx=-’25; 6) arctgx+arcctgx=%.

Haitnare GYEKIAD I, €CTH HIBeCTHO, uTo ¥'y2 =2 : y (2) = 2.
Hailtqure mepeooOpasEnie ana ¢pyExomlt e*sin x H e* cos x.

19. WuTerpan
MaTepuaabHas TOYKA ABmykeTca no npamoii, JoxaxxuTe, uTo:
t
a) x()=x,+ Iv(t)dt, £CJIX E3BECTHA €e CKOPOCTh U (1) B J10-
ty
foli MoMeRT ! ¥ KOOPAWHATA TOUKH B HAYANBEHIA MOMEHT f;

pasHa Xxg;
4

6) v (t)=v,+ j a(t)dt, ecnim mapecTHO ee yckopenme @ (t)
to
B moboll MOMEHT { ¥ CROPOCTE B HAUANLHLIE MOMEHT f, PABHA V.

267. Ilyceth { (x¥) — MBOTOUJIeH cTeuend He BHme 3. oxaxmere, 9T0

269.

270.

[
J 1z =228 g+ g+ vo),

e i, = { (a), Ya = f(a; b)’ Ug = f (b).
Hokaxute, 9TO:

[
a) I f(x)dx =0, echu [ (x) — BeuerdHaa QyHRUHA;

6) j f(x)dx =2j f (x)dx, ecnn f (x) — uwernas bymrnAs.
-a 0

BocnoaksyiATecs pesynrraTaMmn zafatun 268 m mmumcaurte;

3 x
a) I(tgx+ainx)dx; 6) Ixeosxdx.
..é -
Briuscagre:
2B 5— 1
a) j 22 dx 6) [xex’dx;
3 31+7 o
Vo a
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271.

272,

273,

274,

275,

278.

0 2
B) Ixal—gdx; r) I(cos2x+eos‘x)dx.
2

2
C moMOomBK HETEIDAJOB HalifHuTe mpemei:

a) Hm l(sin +sin-21+...+si (r nl)ﬂ)

a3z B\
1 1 1
6) lim|-—+-—+...+—- |
) u-m(n+1 n+2 n+n)’
z 490 ?
e) lim 17+274..4nf opn p > 0;
n—o P+l

0 lim |- mPl  mPl nopa p > 1.
232 {(+1)P (a+2) (n+n)

BrmucanTe:

2n
8) fcos’nxdx (n & N);
[}
2n
6) I sinkx coemxdx (m € N, k € N);
0

13 T
B) _[sin*xdx; r) j‘ sin3x cos5xdx.
1]

Hemoanaya TeoMETDHUECKYIO MHTEPOpPeTAllkIc HMHTErpaia, BH-
upCIUTe!

2 1
a) j||x|-1|dx; 6) [Vi-a® d;
-2 -1

3 -]
5) f|x?-1|dx; n [[(z-3]ax.
Q L1 ]
Braucapre nromans GUrypel, cocrogne#l uz TOUEE, JNEXKAMIHX

BHYTDH 3ANNCA, (OAMNCOM HAILIBAETCA (Urypa, KOODHAHHATHI
1

TOUEK KOTOPOl Y/OBJIETBOPAIOT PABEHCTBY = + o) =1)
a

fipy xawux 3maYeHMAX IADPAMETPOB 4, & B ¢ ompexeJeH HATEer-

5 3 »
a) I--f-‘-_ig-»: 6) I£; B) Iﬁ?
a 0 a

Haiiaure maomans GHryps, orpaEMYMeHHON JIHUHHAMMN:
a) y=|x2-1] my=5+[x}; 6) ly| = 2x - 2,
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277.

278.

279.

280.

281.

282,

284.

ILtomans GHUTYpHl, OTPAHMYERHON JAHHEIMH y:%, yp=—1_

x=2,x=a, y=0, paanaln-j?. Hatignre a.

JoxaxxaTe, ITO ONONIAAE NAPAGOJATYECKOrO CErMeHTA, 3AKII0-
WeHROro Mexsy napaGono#t y = 1% u nponseoapHOM npamol, na-

pannensuoB ocm alcomec, pasHa % HACIIASY HPAMOYTOJIbHEES

¢ BEPIIMEAMH B TOYKAX NepeceveHUs HpAMolk ¢ wmapaGomoii
¥ OCHOBAHHAMH NePOeHARKYAAROB K ocE alcmmcc, OmyIeHHRIX
B3 TOVYEK Nmepecedennd,

TIpy:uHa pacrarnpaered Ha 2 ¢M mof AeilerBuen cunw B 180 H.
[epporavansiaa Jauua apysuisl pasaa 20 cm. Kaxyio palory
HYEHG COBEPIINTSL, YTOOH PACTAHYTH HPYXKBHY Ho 25 eM?
Mpx xaxkoM sHAUEHHH g IIONIARL GUTYDEI, OrpaHMYeHHOE OChIO
Ox, rpabuxom dymxmun y = x* + 3x% + x + @ B BepTERanAMU
x = const B TOURAX sKCTPpeMyMa arolt Pynruun, SyaeT HagMeHL-
mek?

Kanna eogul ¢ nauajsHoli Maccott M magaer mop pefternHen
CHNEl THKECTH H PARHOMEDHO HCIADRETCH, TEpAA eKeCceKyHAHO
maccy . Kaxopa paBora cHNK TAKECTH 88 BpeMa O HAYANA Ma-
AeHHSA KANJH 40 €€ NMOAHOrO McmapeHua?

Kakyw MHEAMAJNBHYI paloTy 0 OPeOAONEHHIO CHAH TARECTH
HAAO TPOMSBECTH, YTOOHI HACHITIATE KYUY OeCKa B GopMe KOHY-
ca Bricorolt H m pammycom ocmopaBud R? IlnorHocTe mecka
PaBHA p, ¥ €ro HOAHMMAIOT ¢ ILIOCKOCTH OCHOBAHHA KOHYCH.

OpHEOpOZBAA TPeYTOJALHAA ILUTACTHHKA ¢ OCHOBAHHeM 4 = 40 cM
u BpIcorol h = 30 cM BpamMAeTCA BOKPYT OCHOBAHNSA ¢ TMOCTOAH-
Holi yriaoeoit cxopocteio ® = Sn ¢’l. Hallaure KEmEeTHUeCKYIO
SHEPTHID MNACTHHKH, €ClIH e ToamuHa d = (0,2 cM, a ONOTHOCTS
MATEpHANA, HZ KOTOPOTO HMArOTORJeHA NAASCTHHKA, pABHA
p = 2,2 r/fen®. (Tommuuol nNacTUNKY TpeHeSpPeUb.)

Hajlizure meHTp Mact OAHOPOTHOTO NOJAYEpPYra paamyca R.
Hafiagnre DeETp Mact OZHOPOZHOrO NoAymapa pagayca R.
Hoxramure, 9ro palora, XoTopas NPOHSBOAMTCA NPOTHE CHJIhI
BRITAJTKMEAHAA BONK NPH NOTPYXEHEH ONHOPONHOTO Teaa B BO-
&y, pasEa pgVh, rae p — DAOTHOCThL BOAE, § — YCKOpEHHe
ceobogaoro naseHuEs, h — raybHHA HOrpy:KeHAA WEHTDPA MACC
qacru Texa, Haxoadinelica B mofe, V — ee obmem.



OTBETHI M yKa3aHMA K ynpaxHeHuam

Wmﬂ S | |

I'nasa |
L 1) %—-; "B!‘ . 2.1) 2257 370% -106° 8. 8) 4; 1) 3. 4. 5) Hers x8; 2a.
5. B) Her; r) ga. 6. 38) Her; r) aa. 7. 1) sinu.=--1-8-f; tga=-%;
=_15 - _24, 161, .3.4. 17
cga=-31. 8.1 -1 9. 3) L 10. 6) -2 S5 B -~ 1L B) g

12. 6) tg %: - cos i’-‘a-; cos;, ~ctg 0,1n. 18. r) 1. 1I4. ) Her: 1) za.
1

4
15. r) 4 — = s —4. 18, 8) 0,7833; 0,6216; 1,2602; 0,7936. 17. §) 22°6";
) J1T 17 ) )

27°30°7"; 68°35'54"; 84°47'52”. 18. B) 0,1 m; r) 9xm. 10. a) 0,05 m?.

20. 6) 1. 21 5) 3 1) -—‘?. 22, 5 o 2-3[. 27. ) -2. 80. 5) IV:

Iv; II. 31. r) Ilawec. 36. 8) D (=R, E[y)-[—2; 0l 37. r) DuH=R,
E@=[1515 38 0 -1, (§+2mm50) nez 39. 5 @35,
at. ) L 4x -1 41 42 5) Her. 43. 5) (=00 ~4) U (=4: 2) U (2; o).
xo a+2
44, B) Yncnopas npaMas, KpoMe umcexr nn, ne Z. 45. 8) D =E@) =
=(-o0; 1)U {(-1; o). 48. 1) D{y)=1-4; 8}, E()=(-1; 4], 49, r) Puc, 1.
50. B) BuoonuseM pacraimeHRde rpadH®a
$yEROEH Py =cO08 X BIOME OCH OPAHHAT

{k=0,5), a s3zaTeM mnepeHOC HA BEHTOp
(0; -1),  puc. 2. 52. 1) 8§, (x)=22,

DSy = [ "2J Sy (%) =a?—xt, D(Sy)=

2
] f
0; "‘E] 53. 8) [~2; 1,5) U (1,5; o).

= H 2 .
\
\ 54. 1) D (y)=R, E(y)=[1; 1,5). 84. 1) 3.

Vi

- > 65. 5)7. 67.7) f*s-’F.sa. 5), r) Her. 69, r) He-
\ yerHad. 70. B) Hu uernan, HH HeueTHAS.
72. r) Yernaa. T3. r) 2x. 77. r) Boapa-

Pue. 1 craer Ha [-4; ~2], [0; 2], [4; 6); yOuBaer

3“ OTReTH ¥ YKAIAMHA K YNPAKHEHHAM



¥
¥=0,5co8x-1 1
8 =t 0 z . B
2 2 2 2
-1
-1,61
Pue. 2

ua [-6; —4], [-2; 0L [2; 4); % = =2, X0 = 2, X = =4, X0 =0y 2, = 4,
YD =y(D=3, y(0)=0, y(-4) =y (4) =-2, 82. r}) BospecTaer Ha [8; co);
ybumaer ma (—oo; 8]y x,, =8, y(3)=0. 83. 5} Bospacraer ma (~o0; -8),

(—3; oo); Tovex sHcTpeNyMa Her. 84, r) BoapacTser Ha [—; + 2rn; ’2': + 21(::],

yOniBaer Ha [2 +27R; 3—2“ + 21m] Xax = -E + 2an, y[g+2nn)= -1, Xpin =

——g—+2nn, y(—g+2m]=—2. neZ. 835 r) Boapacraer na [+ 2xn;

2rn}, yOumaer Ba [2xn; m+ 2rR]; X, =270, y(2rn)=0, x ; =n+ 2rn,
pin+2nR)=-2, neZ. B86. B) r[epnoe Soanme. 87. r) sin (-1,2), sin 0,8,
sir 1,2, 88, r) V¥6oraer Ha (—o0; —1], [0; 1], rospacraer ma [-1; 0], [1; <o),
=0, y(0)=0, x,,,=tl1, y¢-1)=y(l)=-1. 89. p) BospacTaer Ha

_%+2un;é+21m], yﬁmaae-r Ha [va--znn;%”+2rmj|, xm=g+2lm.

max

[
4 9
y(;+2un)=l, xm;n==43“+2rm. y[ 3I+2Im]=—l. neZ 90. 1) ctg '13

tg 127 l2r|:

ctg . c , tg -655. 81, B), r) Yxazanue, BocononesyiiTeck cBolicTRa-

NH q)ymcunﬁ y=.::6 ny=x° 92. 6) Vrasaune. Iyors —0 < x; < 1, € -6,
TOrAR 4 & ~x, < =%, % b u f(~x,) > f (~x,), rax Rak [ yOuiBseT ua [a; b], cae-
BoBATEABHO, [ {x,) < f (x)). 93. B) 1) D(f)=[-6; 6), E (H=[-2; 2]; 2) dpynx-
nus Hevyermaa; 3) (—4; 0), (0; 0), (4; 0) — TourH nepecedeHua ¢ ocro Ox,
(0; 0) — TouKa mepeceyeHHs ¢ ocklo Oy 4) F(x) > 0 ma (—4;0), (4;6),
f{x) <0 na [-6;-4), (0; 4); §) {/ poaspacTaeT ma [-6; -2], [2; 6], yOmEBaer
Ha [-2; 2] 6) x,=2, f(2)==2, x . ==2, f(-2)=2. 98. 1) 1) D(f)=
=E{N=R; 2) (1;0), (0; -1) — vouku mnepeceurHHA ¢ OCAMH KOODAHHAT;
3) f(x)<0 mHa (—o03;1), f(x)>0 Ha (l;c0); 4) f BospacTaer Ha R.
97. 8} 1} D(f) =[-1; o0), E{f)=[0; o0}; 2) {—1; 0), (0; 1) — TouKU mepece-
wennr ¢ ocamu, 3) F(x)> 0 ma (-1, cc), 4) f BospacTaer Ha {-1; oo).
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98. 8) 1) D (f) = E(f) = B; 2) pyaunusa uenerxaa; 3) (0; 0) — rouna nepeceue-
HEA ¢ ocamm; 4) 7 {(x) < 0 8a (—o0; 0), f{x) > 0 Ha (0; co); ) f Boapacraer Ha R;
r} 1) D () =[2; ), E (f =[-2; oo); 2) (6; 0) — TOUKA mepeceveEHS ¢ OCLNW
Ox; 8) f(x)<0 na [2;8), f(x)> 0 Ha (6; co); 4) § pospacTaer Ha [2; oo0).

9. 3) DD(N=R, E(N= [-m: 41] 2) pymxnus wersas; 3) (0; 0), (-1; 0),
(1; 0) — TouxH nepeceveHEN ¢ ocsmMm; 4) f(2) <0 ma {(-co; ~1), (1} c0),
2> 038 (-1; 0), (0; 1); 6) £ sospacrase ma (i L], 10: 0,81, 7 yousnaer ma
[-0,5; 0}, [0,5: o), x, max = ¥ 0,5, y (-0,8) = y (0,5) = 0,25, Lyiin = 0,y (@=0.

100. 1) -oos %, —ctgZ. 101. 5) D(f)= [’"‘ @] neZ E{=R

102. 1) 1)>0 mpr Dexcls B, £)<0 upn %-&%-:xq#,
+

f(x)=0npnx=§+3‘;—', neZ. 108. r) Boapacrmna[--g-

yOusaer mua [8 L 38‘+ ’;']. xm=§+%: xm=“g' g’ neZ

104. 2) Wx@ynmnnmﬁpamampmyxnes. 105. 8) I'padux HyHR-
e naofpamen ua pmeyExe 4. 106, r) A=085, T'=4, o:=§. x(t1)=%.
110. B) R, rpoMe uncen 2xn, n € Z. 111. 8} [O; V21 1 (0; 2. 118. B) I'pa.
dux Qysxunu nsolipaxen Ha pucyare §. 114. s A=12, T=1,2,

I(®)= 12sin§"—‘ 115. )z— 18. 5 -Z; 1) £. 120, r)-—— 121. 1) -

122. ) & .r)O 124. 8) Her; r) zs. 125. G) Her. 120.1-)-- 127. ) 2

i
£ (x)=—1,5 cos 8z
1.5
1
! %] _x_®| o] |z & = p
3] 378 83 2
-1'5

Puc. 8
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¥4 f@=-2etg}

)
g

Pac. 4

r) -1—’;. 128. B) --g; ) -’25 129. 3) Ileproe mesnme, 130. B) 0,8948; 0,5010,
131. 1) —3—2“. 132. 6) Breaen ofSosmawemsa o = arccos x;, P = arecos x,,

Ilpeanoacxim, aro & % f. Tax xax o u [ opuHagnNexaT mpoMexkyTRYy [0; x],
FRe KOCHHYC YORIBACT, IOAYIHM COB ¢ > 08 P, T. @, Xy # Xy TTO DPOTHBOPEINT
yeaoruw. 183, 6) Yraszarne. McnonpsyliTe npHeM, ONMACARHBIN B peITeHNH

ynpaxmesus 182 (6). 136. B) + -g- +2xn, neZ. 138. r) -g— +2rn, neZ.
180. 1) (-1 X4, neZ 14k m) Z4mn 142, 5) (—1)".2—3’5+4m,

neZ. 143. 8) tarccos0,3+2zr, nelZ. 145.r)—-2§’-‘-+4un. neZ

2 oz 2nm 1y 31 3%

146. r) 5 6+ 3 nelZ 147.r)(1)"4+5+81m, neZ
M fy=dcos(Z+X
3 3

AT;
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E, K . n . 2z E _3x
148. B} + - +ang 1), [2+4nn, l), neZ 149. r) 3’ 0, 3 " 8"

6
151, B) (-;5; 3"]. 152. B} (—%; -!]. 1583. ) (-E; -%) 154, r) (-34—”-5- 2xrn;

z 1 1 L J—
+2mn |, neZ. 155. B) -6+21m, +2zn}, neZ.156. r) \-—2+1rm,

- -I-Jm), neZ. 159. B) (dnn; R+ 4nn), neZ.180. 1) (”ﬁq-zrm;

f
2—"3’3+21m], neZ. 181. 1) f—§+2m;n+2un} neZ 162, r) (—-;5+
\

L oresin24+ 8, 1 sin2 12 _E. K —1)
+garcein g + 25 — 2 arcsin o + 2),365- 163-5)[ 4,4]-13“-“)( 1) x
1

xarcsiniﬂm,nez. 165.r}2xn.tarccoag+2m,nez. 168. r) T + 2nn,

neZ 187, B) 2, +1n, x,+4n%n, x,=-arctg2=~-1,1071, xz=arctg-;- =

=~ 0,4636, n e Z. 168. 1) :I:%+1rm, neZ. 169. B) %+ rn, arctg 8,5 + xn,

neZ. 1.0 :3+cm, nez. 172.3) (—1)"-%arcsin-;-+%, nez
3+l . X =k R, R,
173. B} (-1)" a-l-n:n, nelZ. 174. ») 5 6+ 3 kR, nelZ.

175. {g—ﬂm: un).uez. 176. B) (%—-2“; 32"'--!- uu),uez.kez.

Inapa 11

177. 6) 3) 1,2881; 4) rh(2R+ k). 178. ) 0,205 178. 1) Ax=0,125,

Af=0,1, 186, 1) - N A 181, B} 65 rwM/u, 182. r) Ha 4 8 oTpunaTensaoM
Xg (Io + AI]

Hanpapaesun, v, =-2. 184. 8) 1,6, ocTpmil. 185, 8) 6 (3x + Ax} Ax.

cp
Af . T2%ecAx 167. 5) v, = & (2t + Ar). 188. 6) M-

1%- ry —=-- »
) Ax  ((xo + Ax)? +l)(x%+l]
HYC, m0C, NumEye. woe. 191, 6) 2,53 2,1; 2,01, 192, ) -2, -4. 193. 1) 5,

=2. 194, B) -i. =1. 1956. r) y=4x-4. 198. B) 2; r) 5. 197. B) Henpe-

PLIBNA B TOUKAX X, ¥y, He ARJAETCH HenpepuEmOR B Towke xy. 200. ) 5; 4.
201. B) 6. 202. 1) 0,25. 204. k= 0,04 zm. 208, % =~ 0,01 am, 208, r} 322 +

+ =L, 200, 1) ~8x® + 9x¢ + 2. 210. 8) — 2% | 211, 5) 7a®- 202%+ 3
2Jx (5x+8)?

M s-9x4, 212 8) 1,5; 4. 213. B) 4;-1. 214. 1) (-00; ~2), (2; o).

6 _ -
215. B) 3:‘2(?: 34):8.,.;{). 216. ) ~1. 217. ) (—o0; 3), (8; o). 218, r) Ha-
—-X
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ApHMED, 3:3-%x. 219. a) Her. 220. r) f(x)=3x+%, g{(x) =cos x,

221, B) f(x)=2x+1, g(x)=x". 222 =) [0,5;0,5]. 223. r) [2=n;
x+2rn], neZ 224 1) —-- 30—, 225 1) 65 (5x—2)2 +24 (dx+ 7).
(Bx-1)8
bn

228. B) [ + 2nn; F+2:m] neZ  227. a) 3-2x% B (8-2x)2,

228, %) —-, [0; 13U (1; o); B) Jeos x, [—“ +2mn; = +2nn], nelZ
Jx-1 2 2
220, 6) f(x) =22 D(N=[0; ooy 1) f(x)=—x—1.280 r)-15x% (3 - £ +
+—L. 232 r)2cosx-15sinx 283.3) — ! —. 284 1 0; -1
J2x-17 2 cos? x
4cos2.3|:

235, r)— +2nn, neZ. 237, 6)-—-sin 2.1‘:'239 ):|:1§+1m,[ 12+1m,

E+ nn] neZ  240. ») Haopumep, f(x)=-sinx. 241, r) HOa. 2a.

242. 3) R; 1) (~00} 2), (2; oo). 243. B) 0,7. ¥Ykasannme. Ilpopepete, UTO
£(0,8) < 0, £(0,6) > 0. 244. 1) (~o0; 1), (2; 6). 245. B) (o0} —4), [-2; -1),
[2; oa). 248, r) (—o0; -3 VU (-1; 1) V [8; co). 247. 1y m > 0. 248, 1) (-2; -1),
{1; 2). 249. B) (=2; 0}, (0: 3); ¥} (—co; —B], [2; co0). 250. B) (—oc0; —4] U [0; 4]
253. ) 3.284. n 0. 255. D y=3x+1, y=12x—17. 288. B) y=2, y=1 +

+ % - x. 2587. B) (-1; 1), (0: 2), (1; -1). 258. r) ( +2mn; V2 [i + 2nn —l)],
(-% +2nn; 2 (Zum +1- :]], neZ 259. a) arctg 8 B Touke (O; 0),
1 — arctg 8 B vouxax (—v3; 0) n (V33 0); 1) : B TOUKAX [g
B TOUKAX {—E+2rm; o), neZ 260. a) ;5; r) 56". 261. ») 24,52, -0,16;

- y
+ 2nn; 0), "

r) 40,52, 9,86. 263. r} 2,0004. 264. r) 0,9302. 265. ») 0,526. 266. ») 0,1247.
267. a) (-2 + 4¢ + 5) M/c; B) 5 o. 208. 35 m/c, 22 m/c?. 269. (62-4) paa/c,

20 paa/e. 270. a) 2,8 panje. 271. 12¢ en/c; a) 112"; 6) ;c. 272. a) 6¢;

6) 18 m/c. 274, 22m. 275. a) 0,04 H; ¢) 0,0025 Hx. 276. a) 65 r/cm;
2 a78. 842 _9?"% opu ¢ > 0. 280. r) Boapa-
3 V42 -6+ 21

craer Ba {—oo}—8], [8; oo); yOmBaer Ha [-3; 3]. 281. B) Bozpacraer
Ha (—oo; =2), [2; co), yOHEBaeT Ha [-2; 2]. 283. r) Ipapur Dpynxknun macbpa-
smeH HA pucyaxe 6. 284, B) I'padur pyskmAN uzoOpakeH Ha PACYHEE 7.
286. 1) f(x)=—3x2+8x=8x(2 - x), f (%) < 0 IpH Beex X K3 HPOMERYTKOB
{—oco; 0) B (2; oo), cHAenoBaATENLYEO, f yOHIBaeT Ha [-2; 0] n [2; 8), f(-2) > O,
FO) <O, £(2)>0, F{3) <0, mo Teopeme 0 KOpHEe YDABHOHHE HMEST eAMHCT-

6) 125 r/em. 277. 0 << 2
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Vi v
18
-2 0 2 x —2v2l-2 0| 2 l2v2 =
-1¢
Puc. 6 Puec. 7

BEHHOO DemeHN® HA KMENOM M3 npomexyrros [-2; 0], [2; 8). 28Y. 6) x,, x,,

Xy Xgs X7. 288, B) t%+2:m, neZ;r) 22, 200, 8) 2 =-1, z, =0

N o=t x =0 201 a) f'(:c)=§—-5—_—-; F’(x)20 ¥ OpE maxkux x;
x

f’ (x) me cymecTayer npe x = 0, E0 Ta TOYKA He ABNEETCA BHYTpeEHelt faa

npoMestyria [0; o). 282. ) (-1)"*1-24“, neZ: 1 :ti. 298. ») * 8;

J8
r) 0; £ 2, 208. r) I'papex yErmEE Haolpamed HA prcyEKe 8. 207, r) I'pa-
dux pyaxnun msobpaxen ma pacynre 9, 208. r) Bospacraer ma (-o9; -1},
[5; o0), yOumaer Ha [~1; 5). 800. B) D (NH=E (fi=R; f — wevernan; f (x)=0

mpux=0, x=t@: ’(x}> O,er[-@; 0),:e(@; °°]= f(x)<0,

Vi
a3
s
41
0 1 2 x
-1
o| 2 |8 =
Pue. 8 Pue. 9
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4
7 Y
1
14
> 2-1 flo h 2 x
0+ 2 x
Pae. 10 Puc. 11

ecxn xe(-m; —J%]. xe[O; J%]. f sospacraer Ha (-oo; -2), [2; oo);

! youzaer ma [-2;2) %p.=-2, f(—2)=414—5. PT ) f(z)'"":_s‘

r) D(ﬂ=E(f)=R;f—m@ymnx;f(x)ﬂo.mx=o.x=tE;

f(x) > 0, ecax xe[-m; -J%]. xe[o; J%). f(x) <0, ecan xe(—J%; 0],

xe(g; w]; 1 sospacraer Ba [-1; 1), yOusaer ua (—co; -1], [1; co); x,, = -1,
fED)=-2; x, =1, f(1)=2, 801, 8), r) Tpaduxu Qyurault msobpamenst
Ea pucyHRax 10, 11. 302. »), r) TpadExe yrxnuft H30OPAXEHE HA PHCYH-
kax 12, 13. 804. B) 2; r} 8. 808. 8) max f(x)}=/(2)=586, min f(x)=
[0; 3) [0; 2]
=f(1)=-2 mf(x)=f(3)=594, llsr:i;!lf(r)=f(2)ﬂ50: 1) [_g:gxs].f(x)-
- = == - -4 = =l = -_—
f(-2)=2, Hn;li:lz]f{z) 1-8)=15; [?:i;u]f(x) f( 2’ %f(x) f(5)

_'§‘ . . - = i) = = - .
=5 807, 6c. T2 mfc. 308. (,?3%,”” f-2)=9, {m}f(x) 7(2) =25

Vi
21
/\ By A
b Y o " N ¥ 3 .
\xz.g\\-/ i _n 0 p.d x 3_1\.[2;\/ x
2 2 2
Puc, 12
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1t 809, 10 c. 310, 3)_max f(x)=,«(!!)=ﬂ,
0:2] 3" 2
2
[mm]r(x) ~(8F)=2 0 max 100
2
1 =1(-8)=-4, min f(x)=f(-5)=_5%_
l -

811.24=12+12.812.4=2+2. 818. 12 u,
1T oN L 2 % 120814 54=12+24+18. 315. 16 =4 - 4.
316. 8cu, 8cu., 317, Bucora — 1,5 am,
cTopoHA oOcHOBAHNG — 3 aM. Pemewnne.
I IIycTe x — cTOPOHA OcHOBAHNA 6axa (x > 0).

Buipaaum ero BHCOTY 4epes o6LeM U CTODOHY

ocuopamua. 18,5 =x2-h, k--lfii Balizen

13,5

Puc. 13

54

TmopepxHOCTL OaKa Smxd+4x. — = x2. 22, HafizeM HayMeHLIIee aHaYe-

nue ¢ynroEx S(x)=x2 +§:4 Ba npomemxyTre (0; o), S'(x)= M—%

x =8 — upuTAYecKkas Toura, Pynrnua ybmpaer Ha (0; 3], BOapacraer
Ha [38; o0). CnegoBaTensuo, ( ‘:)nin) S(x)=8(3)=27, 318, 30 cm, 20 cwm,
HE ]

819. 20/2 cm, 202 oM. 820. B touKy, VAAUIEHHYH HA 8 KM OT HACONOH-
" moro TyHEKTA H HEa 12 KM or TouKu mocce, Gamaalimoli x Gyposoll Bam-
re. 821, K rouze orpeska AB, yjanemmoft or B ma 1 xm. 322, -0,5,
824. Kmaapar.

Txana 111

327, r) Her. 320. ) Hanpumep, —4x. 331. 5) Her. 332, ) Hampamep, x.

834. 1) f{x})=8-23s8inx 338. =B) x+$+c. 887. r) ~cos x - 2.

( E = (__--)
338. 8) —oos\‘xi- 3] 2. 341. 1) x(t)=-cos . 343. 1) 3 C.
4 1 2 -
st M8 25% + 82 +4,5. 346.3) Jtg (3= + 1)
3
—3coa(4-x)+x2+C. 347. 1) —%+%x2-4%. 348, x(t)=§t3+ta—t.

849. x(t)=4ain%+2. 350, x (H)=#4+ 212+ 26+ 7.851. 1) x(t)=lt3+

I 12 382, ») -2; sropoft, 353, B) 2; r)— 354. 1) 103; M+l

344, B) -
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355. &) 1%; 41. 886, 5) V3-2. 357. 1) 1. 358. ») 0,9. 260. 1) 10%.
1 n , 1 T
861. 1) 52. 362. 1) 4. 363. 5) [U+ 7. 364 1) J3 5- 365.1) 45.

368. ﬁ 387, 5%. 368. 4,5. 369. a) IIyers F (x) — nepeoobpasmad aus

J(x), @ (x) — mepeooBpazmas ana g(x). Toraa F (x) + G (x) — meproobpas-
&
=F{b)+

b
Hag zan f(x)+ g (x). Hmoxyf (f(x)}+ g(x)) dx =(F(x)+ G(x))

b b
+G(0)~F(a)-G(a)=F(p)-F(a)+G(d)-G(a) = If{x)dx+jg(x)dx.

870. 1) 116—5“. 871 1) 5. 872, a) B =H? sr_HY 6) "H(nﬂ+nr+ r2),
1 1 Yq
878, 374. 0,16 . 378. y¢ 3 a) YRasaHHAE. F(x)z—;z;, rae

19

2
v > 0 — mocroannan. [HosroMy A = I[ ]dx-— (a+2b)h

3760 6___ - pgo

a
YrHasarpme. CHIA ZABACHNA ‘REAKOCTA HA OOTPYMOHHYI B Hee ILTACTHH-
LY
Ky (BeprERaNsHY0) BRMNCAEETCE N0 dopuyne P=pg I 8(x)dx, rme
by
S {x) — mroman: nIACTHEKN, rAYOHHA MOTPYMernsa h memsercs or h, fo k.
233
a71. ﬁ: PE_ a78. 4 nRipg. 379, f’s‘ﬂ”—‘-- = 4160000%% spr. Pemexnne.
Macca qacTn c'repma, OTMeueHHAS Ha pAcyHKe 14, pasHA pS Ax; npesebpera-
€M JUAMETPOM CTeP)RHA (CUHTAeM OTMEUeHHYK) YACTh QTPe3ROM RIHHOMK Ax),
TOTAA ¢ TOMHOCTHLID A0 BeTHUHH MopaAara Ax auneltmaa cropocTs RAM KON TOURH
groll acTe pasHa ®x. O6ozHatAM 9epes E (x) KMHEeTHYECKYO SHEPrHE JACTH
[0; x] crepaxaa. Ilpupamenne KHESTHYeCKOR PREPIAR 3a CIeT oTpeara [x; x + Ax]

2 2,2
IpuGAU3ATENLHO DABHO ﬂ;—. T, €. psz Ax » mosTOMy E'(x)= pSa;
¢

E(0)=0, u, cnegopaTensno, HMCKOMasu uEeprms ecms E(l) = IE'(x)dx =

L]
!
fesetster oy I 2 . PSaHD
1
380. Tomauco'runonyca, HAXOZANIAACT l‘_g_e_G_A
x

HA DaccTOSHAN % BHICOTHI, CUITAR OT ero \./' :
BEpPIIMELL * >

Puc. 14
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I'aasa IV
884. §) -g. 388, ») 2. 887. r) +/17. 888. r) 1. 391. 5) 6. 382. 1) 5.

203. r) 2. 304. B) %. 305. r) 1,44. 896. r) 2,22. 897. 5) 1,29. 309. ),

r) leppoe menrme. 400. B), r) [lepsoe Goxnmre. 401. B) Ileppoe Goabpme.
402. 5) a®485%. 403. r) ¥14%0%.404. 2) 6> 0;1) 6 > 0. 405, 2) a=0;

7+24/8 5‘\{_

6) ¢ <0; r) npu seex a. 408, )—5—.407 1) . 408, ) 5%4.

409. 1) %“‘-Jszo. 410. 1) €5, d11. 1) (~oo; ¥/B). 412. 1) [o; 81]. 414. =) O.

3 3 s
415, r) 2. 418. =) Va - J;zE+ L) . 417. ») 16, 418. r) 8. 419. r) 0O,

-1. 420. ) -10; 2. 421. ») (16;81). 422. r) 0; 0,4. 424. r) -12.

425. r) 2. 426. B) (16; 4), [36; 1%]. 427. r) 273 1), (15 ~27).

_x 1 1 1
428. 1) V63, 429. B)b 5. 430. 3) 32. 431 s)%?.m. 1) 23 (82 - 52),

1 1 1 1 1
438. r) (a2 +0%)(a2+1). 484 1) a3+ b3, 485. r) x— 1, 486. 1) Ileproe

smempme. 437. r) 10, 488. 1) -7_2-1-—. 440. 1) 7c%. 441. ») Papum.
m

_ 442, r) Her. 443. 3) (0; o). 444, B) a=1k; 1) a=0. 446. 1) (-2; c0).
447. 1) Iepsoe Nempmme, 448. 1) 9. 450. 1) | x* - y* |. 451. 3) 169,8; 173,8.

x
452. 1078 w172,4. 453, 1) y=(3 —V7)* — yOnimaer, y= [3 J'J — Boapa-

craer. 454, r) [1; o). 488. 1) -1; -1%. d87. 8) 0;r) 1. ¥kazamme. C oo-

MO ACKEBOB TPAdHROB +yTARMBASMs ASCOECCY TOYKRH mepecousEms x =1,
OCTAOTCA ROKASATL, UT0 APYTHX TOMEK mepecevdends Her, Jlng 5Toro BoCmOb-
ayesmcx ¢»CoHCTBAME COOTPOTCTEYIMIMI NONKAsaTeNbEol B nmmeliEof divEK-
ok, Ilpi x > 1 pyaxnna y = 4° opurENaeT sHAYesnsd, Goabmue 4, a ¢yEk-
oua y=56—x — mennmpe 4. (IIpa x <1 pysxnEE IPAREMAKT COOTBETCT-
BEHHO ZHAYCHEA — MeHrmme @ Ooanmue 4.) CregoBaTentHo, APYIHX TOUEK

mpeummma(bmnemnr.ﬁ&r)—l.“l.n)al;r)%.mn)él;
r) -8; 1, 463, 8) 3; r) -1. 464. B) 1; 1) 1; 0. 465, B) (-2; —3); ) (%, 4).

488, ) [2; oc); ©) (~oo; 2). 467, B) (—oo; 0,8); 1) (-1; o). 468. 8) -2; 1) 2.
469. a) -1; =) 2. 470. 8) 2; r) 2. 471 B) (152), (2:1% ) (2; 1,5).

72. ») [-8;-1% 1) [—w ——) (@ ). 473. B) (2 oo} 1) (<003 1).
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474. 8) (2; 00); 1) [-1; 00). 475, 8) (~c0; O} 1) [1; 0). 484. 1) -‘1—9.

485. 1) 8. 488. 1) 8. 487. 1) log, 5, logs k. log, 1. log, 125. 489. 1) 3.

490. ”2_15" 491. 1) 2logy b - 8 - 7 log, a. 493. r)-I—lgc-'T--lga -81gb.
2

404. 1) 1+ a+b. 498. ») -2, 497, B) '“—s':-a—. 498. 3) Pemerne. Pac-
pi

CMOTPHN PAZHOCT: MOXAY PMDANCHHAME, COACEAUIRMHNCA B Jenolt m mpa-

BOf YACTEX HOPABEHCTBA, CPABEEM o¢ ¢ HyaeM: loggT + 1 -2 =

log; 3
_ logf7-2logs T+1 _ (1-logy 7)®
log7 8 logr 3

>0, 1y Pemternne. Ipeobpasyem ne-

logg8

(5es? )owa5 _ glogss-boaas _ glogss T0_

nynmpaseucnazsh‘"=

=6%012 499, 1) (o0s -4) U 4; o). 500. ») (~2; 21}, 502. ), 1) Tiepmoo

ueanme. $08. B), r) Ileppoe Gomprme. 505. B) (-—+2m,§+2m],uez.

506. 8), r) 0. W.r)lba@ux@ymmnaoﬁpammpmyml&ﬁﬂ&r)r‘.
509. 5) 5. §10. r) Her. 0511 ) 0; -1. §12. B) logy 10. 513. r) 100,

514, ») -2,85. 518. B) g - logy 2. §18. 8) (0,7; oo). H17. 8} (85 oo); r} (125 o0).
518. B § ) 0. 519, B) 2;: ) O; 8. 520. ») 25. 5’ 1) 27. . 521. ®) (32; 2),
(2; 32) r) (1; 1), 522. ») 4; 1) 100, 108, 523, 3) 9; 1) l. 4.3 2 2
528. ») (1; 8); r) (—4; -3) U (4; 5). §27. ») (0; 0,001) U (10; c0); 1) [ ; 27].

528.s)(—I+un,-%+m)u(g+mz;z+m], nez 0 (301 10).

¥

- W
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VA vh

3.

2

1 1

ol 1 2 8 4 «x ol 1 2 p
Puc. 16 Puc. 17

529. 5) (51,? 3); r) (9; 7). 580. ) (2; 6); 1) (9: 6). 58L ) e{x)=l;_§,

D(@=E@=R. 532. 1) g(x)=x2-1, D(@)=[0; ), E (g)=[-1; ).
538. r) I'padux m3oSpaxes ma pucymre 18. 588. B) g(x)=x%, x<0;
r g(x)=Yx-1 538 n) -%e”. 539. r) 2xe” + x%". 540. B) y=1+x;

Dy=i-lz-pmwz s levsic  sa2p ~ 2,5247.

4ln2

1 544d. 5) 34(2* In1,5 + 5* In0 6)

543. 1) 2-° [ In2 - ctgZ + . .
) ctﬂ'a 8gint X (2% 4+ 5%)
8

- 545. ») Bospacraer Ha (—oo; 1], yOmmaer ma [1; o) x,,. =1, f(1)=%.

546.1')—68”+23 +¢. sar.pl l2_e.1 548.3)%—2:52,3.

In2,3 2
[ ln.r. 1 _X- -2
549. 5) =", 850. 1) . 851 8) In|c+2(+C. 852 1) y=T.
553. r) L In 10 ~ 0,7675. 584, gy Z2IEX-D) yup o Yﬂuma&[t), ]
3 In?6x 2

Vi BOZDACTACT HA [%, 00); xm-%, f(%)=
ni =1+ In2 558. B) Bospacraer ma (0; &%),
yOusaer ua [¢% o), z,,, =é%, f(e3)=%.
ol 557. ) 1 In8 ~ 1,0807. 558 r) -/ x~¥5 -1,
1l T'papur maolpamen =a paeyExre 17.
559. r) 2In 8 - (2x)*3- 1, rpadmr mazobpa-
0 1 2 ;'; seH Ha pucyEre 18, 580. r} 2.63.

1
561. r) 2,0125. 562. 1) 27, 1. 568. 1) £°— + C.

Puc. 18 8 e+1
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564, 1) 844. 865, 1) mgmo,sma. 567. 5) Her; 1) x,=0. 572 r) Ha-

= E = __*_1’12_
npHMep, ¥ 2cosz. §73. B) x"=-9x. 875. 8) Tim—inn" 376. 9 ma=.
1 101g2
577, — u=3,322 u; 0,6394. 578, wuE = 14,75 meEm. 580. 50067 m/MuR ~

1g2 1,6
= 3,37 m/Mun,

Tnana V
1. a) HOa; 6), B) uwer; r) Aa. 3. a) 52 305; 52 335; 52 365; 52 395; 52 320;

52 350; 52 380; 6) 52 344. 5. 35. 8. Vrasanne. Iyers apobn a‘f’b coxpa-

THEMA HA WmCca0 ¢, d — meawreas ab, moeToMY cymecTRyer ofmull neamrens d’
awbo y uncen a, d, anbo y wacen b, d; nyers ana onpefeneunocty d' — Aemn-
Tenn 4 1 4, TOTAA & + b nesmTca Ha d’, CIeOBATEeNRHO, b ZemuTeA HA d’, 2H&-

aar, apoln -% corparEnMa Ha d'. 13. B) 1%. 14. a) IIycrs J-=£, peZ,
ge N, -E-—- HEcORpaTHMAA Apobb, -E> 0, nopTOMy MOMEHO CUMTATH, HMTO P

¥_q — HaTypaabHEHe umcaa. Torza 5=%. T. € p2=5q2, OTKYZAA CHemyeT,
g

910 p?, CIEROBATONBHO, W P JeAATCH Ha 5, T. @. p = 5k. Tlogcrasnas p = 5k B pe-
pereTso p° = Gg?, momywum 25k% = 5¢%, ¢® = 64% M3 mocneamero pamencrsa
BEAHO, 4T0 ¢ AeanTca Ha 5. IToayuran npoTHEOpETHe CO CASAAHARNM NPeAmnono-

SKEHWEM: 0KABAJI0CH, ITO npoos-g COKDATHMA HA §; n)ecmh,ﬁ +1=pr(rmxe r pa-

IHOHANLEO), TOTAA JE=r-1 PALEOTANEHO, YTO DPOTHBOPETHET HDPANMOEATL-
ocTH +/ 5. 19, a) PasuLI; B) meppoe Mennmre; 1) neproe Soxeme. 31. 87 nau 69.
32. 0. 34. 51—02 g=>5. 36. 5. 87. 12,5; 7.5; 4,5; 1,5 nmm 2; 4; 8; 12.

38, g=1--L;5=3.39. b,=6; ¢=0,5. 43. 1) £=3 44 1) 2. 45. 1) 3.

. 1 1 1
4.8 1; N1 48.8) Jp-1. 49. 1 -Va-Vb. 50. 6) avt (ot + *);
1

2'5

r) 8. 52. 6) |sinP+cosPl; r) sinp. 88. B) 1.

1-m, _.2¥3 o a_ 1,
58.6)1+m, r) sina = 3,coua _J_

60. a) Menpme 0. 61. 1. 62. r) Ilepeoe Sompme. 63. 3) Ilepeoe Gonpws.

onszaz—%. 89. a) 0.
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Vi 7
y=x3-4)x|+8

Puc. 19 Pue, 20
64. a) 4%. 85. 6) 0,34. 66. 5) —3; 1) L. 67. 6) 4 + 4 logy b-g logg 5 ¢-

68. 6) 14. 69. 1) 365,08446. 70, Ig 2 » 0,3010. 71. 2 - A. 78.6) S = 3 yj%"?-.

77. B) (=90 - JB)U(~v5; -2)U(-2; 2)U(2; VBV (VB; ). 80. B) f(x)> 0
A (—oo; %J 1 (8; 00), F(x) <0 ma [-g-; 5]. 81. 1) Y6usaer ma (—o; 1) u A
(1; o). 83. r) Cu. puc. 19. 88. a) Cu. pme. 20. 88, 5) Ilyers f(x) = 25+ 8x - 5,
f{(x) neapepnisea, bDpm oToM Ff{(1)=-1<0, f(2)=33>0. 9l a=38,

b=-5. 92. m) a> 0, <0, ¢>0, D<0; r) a<0, <0, ¢=0, D>0;
B 6<0,b<0, ¢c<0, D<0. 93. a) Moryr (xsagparuunas 2uga y = ax2 + b

nmeﬁuunmy=b).94.n)y=—'f—+ X_. g8 8) Bee umcma, Kpo-
xt-1 2341

M® YHCen BHAA :%wm nelZ .n)[ +m.§4—“—+rm] nelZ

98. r) [-1;1]. 99. ) (~o0; -2JU[2; c0). 100. B) y>0 Ha (-—5—2"--1-41::!,

%4-41:»), y<08a (2 + 4xn; %+4m) n e Z. 101, B) Heuernas; r) uer-

eag. 102. r) x. 103. B) Yﬁusae'rna[ +uu°g§+m] BOGDACTAST HA

S ,3_1* in y=
[ 3+m,6+1l:n], Xin +Rn, Xoa = 6+m,uez. 104. r) gt(:;a}y 1

g:(a:%y me cymecreyer. 105, 6) Vxasamue. y=[sinx|. 108. [a.
)

100 B) tg2<-1<ctg2 111.8) 0; r) 0. 112 m) (~oc; 0) U [1; 4].
118. B) (~o0;c); 1) (2rn; x4+ 2an), neZ 114, B) (%, 2) U (2; oo).

116. r} (0;c0). 116, ) [15). 117. 5) y>0 na (—oo;logg2), y<0
na {log; 2: o). 118, 8} y > 0 aa [0; oc). 119. 5) Hu gernad, nm SeverTmad.
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120. 8) 9ermaa. 123. a) Yrasane. y=2-1 npn x> 1, D(p)=(1; =).
124. ) [ul:ilk]y=y(l)=0, [n11a§]y=y(-l)=4. 125. r) 18. 126. r) (0; 8).
-1; -1

128. a) 0; —@%:l 133. [B-; 00). 134. 8} [1; 13); r) [-1; §). 135. r) -3,5

" [3; co). 187, B) —6; 1) 2, 24 38 a) 1; 2; —7—; B) = 5 ;4 1) 0; -1; 3
5, o 37, &1_!! _4, , 4 1.

139. a) 3 B) o r) o7 140. =) t ry 4 3 141, B) ~1; 1) 1.

142, B) (—oo; oo); 1) (15 13). 148, r) (—oo; —4)V (B; o0). 144. B) (1; 3V
U(8;8); r) (3:4). 148. 8) 2;: 1) —4; 4. 147. 8) 18; r} 63. 148. ) 4;

1. - L] - - - .
1) -gi 0. 148.3) -8 8 1) -1; ~3. 150. ) (~oo; ~J1T) U [V1T; oo);
8

r) (9; co0). 181, e} §2; 8); r) [-8; 5], 152. a) -x + 2mn; :L-arceoa-i-i-za:n,
neZ;, 6) —-2moos:+rm (ana arctg 0.5+ xn, neZ — apyraa QopMa

orsera); r} arcig 0,5 +nr, neZ. 153, B) :I:lz-l-:m, neZ; o (-1*x

xarcsinl+nn,nez. 154, B) £+1m.£+£'1, neZ; r) 2xn, 2-(-1)"x

J3 4 2
xaresin;+2sn neZ 155 n) T —-—-, neZ; r) -g-+-§8-'!, —-;E--l-m, nelZ.

156. 1) (-l)" +%R, nel;r) (-1)Jl +%xn, neZ, 157. 8) (-1)“*1%~+1m,
neZ; ©) wn; :t§+21m. neZ. 158. a -I; 6 0; s) -2J8-2 rn .

in  4an, 8n  4nn . _E_zn, =N
159, ll)[ 5 — 15+ 5 ]. neZ: r)[ 3+ 2} 124- 2], neZ,

160. n)[ +:1:n,-5§-+ m} neZ; 1) (—:+2:n:-§+ 2m]U[§+2m;:+2m}

neZ. 161, a) ['%"’ 2nn; g-+2uu] recZ; B) [-§+ nn; m], neZ: r) (n:n;
-;54- m) neZ. 162. a}( + 2xa3 1:+21m] neZ; n) [§+2m;2s+ 2m).
reZ; r) [—I-l-z!m; I+2m). neZ 163.8) 1; 5; r) 3; 9. 164. 8) 2: 1) 1.

1 1687. 6) tarcoos (VZ - 1) +

165. 5) 3; 1) O; %. 186. 8) 1;0352; H o2

+2nn, neZ; r) -1. 168, n) [—-00' —-) ) (—o0; ~4) U (3; o). 169. 3) (1; 3);

r) (e0; 1]V [0; o0). 170, 6) (-5; 3)V (4; oo) 171, s) 6; 1) 1001; 1+ ino.
172. B) 10; r) 3. 173. ) 64. 174. ) 100; ia-ﬁ r) 8; 9. 175. ) (-1)* & --+ 5,
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neZ; 6) arcsinil;+21|:n, neZ 176. a) (-8; l-f?] U [1+é’lﬁ; 4];

0 (\F g %J. 177, 8) (0;6); 1) (1;2]U[84). 178, 8) (2 =);

) (& ). 179. 300,11 U (1005 cos 1 -005 01 U logs 55 1), 180, m) (£ 2
r) @. 181. ») (0,4;0,8), 1) (2;3) (8: 2). 132_ 5) (0,5 4); 1) (T; 3);
t-9. 180 5 G2n @w oLl (L1) e w5 i)
1) (-3.5; 0). 188. B) (25; 49); r) (9; 16); (16. 9). 187. ) (16; 4); 1) (16; 4);

(~4; ~16). 188. B} (81: 16); r) (~1; -8); (-8; -1). 189. a) [%-(—1)" l—”z-l-

k, = = kY .1 S
+nn 2' +(-1)} = 12t ™t ) k,neZ; © (2 r 2+6]' neZ;

n)( + nn + nk; §+un uk) [—%+1m+n:k;—-§+m-nk], k.neZ;

X Ik,_ AR 5 _ a:l X
r)(4 3 4+ +2m) k.,nelZ. 190.6)(1::;, 2 ms] [( 1) e-!—:m,

5% nE. ) . (3 R J(-E .
2-!-( -1) i, ncZ; n) e+m+uk,6+un =k |, 6+:m+1tk,

_r _ A k.3 - K _
6+m xk), keZ, neZ; 1) (2+:m, :m), (3+21m,6 2:::1),

{—-3-+21m, Eé‘ —2nn ). neZ 191. a) (2;:1); &) (5: 4); =) (5;1); 1) (3; 0).
192. a) (1; 8); 6) (3; 2); ®) (2; 0); r) (2; 6). 183. a) (2; 1); (logy T; log, 9);
6) (4: 1). 194, &) (100; 10); (0,1: 0,01); (4; 4); =) (1 000 000; 0,1);

9 [1_; ) 195. ) 2T 4); (_ _3] 6) (25 —1); B) (125; 4); (625; 3); 1) (3; 2).

196. a) (4; 2); 6) (25; 36); ®B) (1;1); (4; 2); 1) (512; 1). 197. 75 xm/u.
198. 4 xm/u. 199. 55 um/u. 200. 18 wau/4, 24 xm/u. 201. 10 ¢. 202, 240 w3,
203. 6 m 12 amedt. 204. 20. 205. 256%. 208. 160 r, 20%. 207. 60 xn/u.
208. 21 m/e, 147 w. 208. 6 un/q, 4 xa/a, 210, 20; 30. 211, 20 u 30 aneil.
212. 12, 481, 1,5 r/en®. 213, 8 kr, 80%, 214. 4 m/c, 8 m/c. 215, 82,
(2% -2)sinx+ 3x2cos x

(2-2%)?

cosx—2 eX+re *—x(e* —e *)Inx 1

220, r) -——— . 221, . 222, p -
)(1 2 cos x)¥° n x(e*+e P ) xIn10

8 228 (1) B+, nezZ. 225 8) f(xp) =1 (x,)

o [25-2) 12
4

) f'(xg) < 0 < f'(xg). 228. §) 25,375; 9,84. 229. B) 1,005; r) 2+1_5-]563

216. 8 1 3; 28 x 27. 218. B) 8; r) 8. 219. )
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Vi
9%
1 ()= 5% (x - 2)2
4 T 4 o
~-41
L1
-1 ol 1 2 3 «x
a) 6)

Pnc. 21

= 2,00087. 280. ») Bospacraer Ha [1; co), yOmmaer ma (—oo; 11, x,, =1;
r) mogpacTaeT Ba {(—~oo; 4) B (4; ). 281. B) Boaspacraer na[-—%+21m;

2 LI | PP B, g X 5% o .
6+2mr;], [24-2:::;, 6 +21th|, yOuigaer n:a[6+2nn, 2+2m],[ i + 2nn;
8w

7"'2"”‘]' xm=%+2mv xm=§6*£+2ﬂl. xm=%+ﬂn9 nez; I‘} BO3-

pacraer Ha {-oo0; oo0). 232, a), 6) Om. pme. 21. 234. a), 6) Cu. pue. 22,

y“ y.‘l
- 4,
y=vYz Inx x ]
-4
2;
1 4
e . -3 -2 -1 _
0 1 x —— 0 1 2 3 x
_2 ’\
e
a) 6)
Prc. 22
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235. ) [?:]hf(%]ﬁ%. [??]f=f(l)=& 1 mex f=f(-x)=x,

min]f-f(u)=-:.288.a) 10 + 0; 6) 5+ 5. 237. 10 cx, 10 cxe. 238, 72 en2,

[-xi=

289, 28 o 240, 2,4 M. 241. 42 x. 242 h=2r. 248. 2B 245 R=1,54.

410 J8
246. 4R. 247. H=R+3. 248 b=30 ¢y, h=4oFcu. 249. R=—2;
J8 8 x+4
H:xf‘!. 250. Ha peccroaymm 1,5 2 or moukm kacammg. 2§51. 60°.

252. M(1;1). 253. YaV. 2564. a) (o; %]; 6) (6; o). 255. 8,5 pan/c.
258. 0,04x emZ/c. 257. 8 mm/a. 288, |v[=1,6m/c. 259. 4 Mn/e,
/ ol J25 - 43

100 __ /! 260. 1) 860 r; Bx r/ca; 2) 0; 60 r/om. 261. 8x paa/ec.

J(25 - 43
262. a) 85m; 6) 4c, 90m 263 &) M(-1;-1,6); ©) M (I; -1,5).
m~—-%*O.Mf'{x)aﬁx‘+2>0mmx.mn2x+31nIx—1I+C;

- __1 928 ,_1 3 -
1) tg 2x — ctg 8x + C. 269. ) e 224,1‘) 20032::+2.270.x’ 8x + 4.
271 y=xt-85 272 -%ooszt«b& 278. ») 7—‘%1‘@; ) 39.
A
VA
2 2 B
A
\ " I/ < - -2 c
U 2 x N\ ¢ 2 x
a) 6)
Puec. 28
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274. a) 2; -2; 6) 0,5; -0,5. 275. ») -43-; r) 9. 276. 18 m Ié‘i. 277. 10%.

278. % 279. 2; 1, 280, % Pemenye. Vuasammaa durypa saxpammeHs

HA DpucyHwe (pmc. 23, @ coormercTEyer 4 < 2, a pwc, 23, 6 cOOTBeTCTRYeT

o> 2), IIpr a < 2 naomaae sroit GUrypw MeHbLiIe MAOINAAY KpaapaTa OABC,
2

2
papmoft 4, a npu a > 2 S=I (22 +4x+ a)dx - Sgupc =(£;—+2xa+ax]
0

(]
-4=%+8+2a-—4=2a+%, CHeIOBATERBHO, 2a+%=12, OTKYAA a-=%.
281 a=2, b=2.

x
Fnapa VI

1. r) Vrasanume. n2+ 51+ 16 = (1 - 4)° + 18n geaurca ma 18 Tomeko npn
n=13%k +4, mo Torga (n-4)? agemwrca ma 169, a 18n mer. 2. +5; 7.

3. 6) YrasaHue, E‘e.vmd----;ll,eJnmaJn;N,1«3-‘1:‘—ir mmusN.npnmd=%’

vounko npm N =d3. 4. B) {0y + 1) {og + 1) oo. (05 + 1). 8. 6) Her; B) mer;
r) Eer. YRA3aHAe. N gaer ocrarox 2 npy meneRuN Ha 8 (ex. a)). 6. a) Her:
YMCHO AeEETCH HA 3 B He pgeurca EHa 9; 6) 9. Yrasanme.
<1987 -9=21T7883, ¢<9-4+1=87, d<11 n Jd pemmrea =a 9.
8 a) (z; )=(0;0). ¥Yrasamme. Cn. M2 5,8 6) (0; 0); (1; 1) (1;-1).
Yxasanne.ﬂpnx>2ncnoy’nomaomnmm 3 or pencEun Ha 4
{cu. M 5, a); B) (46; 45); (46; —45); (—46; —45); (—46; 45)%; (10; 8); (10; -8);
(-10; -3); (-10; 8). ¥Yxazamme. (*+}) E (¥ — p) — meadrenn wmeaa 91;
r) (8; 8); (3; -8). Vrasanze, Yucaa (¥~ 1) 1 (y + 1) — crenenx umcna 2
opa x> 0.9 a) (Th+1; 138+ 1), ke Z; 6) (1: 13 )y (1: 1) (13 ~1); (3; 3);
(3; -3). ¥yrasauue. Ilpn x > 4 yucno 11 + 2! + .., + x| oxanuymBaercy Ba 8.
10. £13. 11. 210; 4. YRasanue, 1g 2=0,80103, 1g5=1 -1g 2 = 0,89807
{c TounocTsIo Ao 0,00001) n 1g 12519 = 300 Ig § ~ 209,691, Ecan uncxo N co-
AcpmAr k madp, To E-1<IlgN <k Kpome T010, lg4<0,601 <lgh.

1 1 1 1
14. 6) ¥kasanme. 8n+2+ 3n+8+ i > 1 17. Yrasaune. Bec-

KOHETHAS MEPHOMHUSCKAA HNecATHYHAR Apolh eCTH CYNMA KOHEYHON mecATHS-
Holi Apofn H CyMMK GecxOBEUHOK TeoMeTpHYeCKOl NDPOrpeccHHE CO 3HAMEHA-
remen 10%, rae & — umesno mudp B nepmoge. 19. a) Ma; 6) Aa (npmmep:

(Jﬁ)“"“a=3}. 20. ©) IIpermonomumM, 91O 83-5, rae peZ, ge€N,
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5—-neooxpa-rmaaup005 'I'r.w,amS-"”a ,T.e.pl= aqa,mynamenm,mp
¢

neaures na 3. Moaerasusas p = 3% B pasencreo p? = 3¢°, monywaem 274° = 349,

1. . 9k% = g%, Hs nocearero parencTEa BEARO, UTO ¢ AeaBTca Ha 3. Honrywnan

npoTHBOpeuUHe: Fpols g CORpDATHMA Ha 3; B) monmyceram, uro lgh = g, ApH 9TOM,

yarYeBag, uro lg § > 0, MoxHC ¢umTATH, WTO P H ¢ — HATYpaRbHHe THCIA.

4
p

Hz papencTBa lx5=E moayuseM 109 =5, oreyaa 107 = 59, a »ro pasencrso

A0KBO: IO NeBAH WACTH 9OTHA, A paBad mer. 21. a) Iyers 3 + V5 =7, rae

r2-8
2 *

r — pammoRanbHEOE umeao. Toraa 3+ 243 - B + 5=1r2, oryma V15 =

qT0 DPOTHBOPEYHT EPPARHOHAIBHOCTH J15. 22. 8) Yrazaane. [Iycrs k& —

Armana geproaa srolt apobn. PaccMorpum k nudp, Bavaras ¢ qadpL, caexyo-

miet aa k-it aeofinoilt, Bee 3Ty nudpl — cemepky, HO3TONY Tepuoxm »Toft Apoln

AonxeH OuITh papen (77...77), YTO HeBepHO: B STOM CAY1IA¢ BCe CASAYIOIIHE
Ne—

&k nudp \[_
mwbpH A0TKHK GHTE paBEE cenn. 23, a) ,[_1.6)44— 7: 8) 5 + J2;

r) 2J8+38V5. 24. a) 6; 8) V3-J7. 25 Vxasamme. a) HoGasvrecs
cmwaan or Y5+ (/3 + Y5) (21t -2 V5 + (¥3)" |-y« (43)'-

=242 + 8 6) cHATALA YMEOELTE THCAATENs N SHAMEHATEAD HA V2 + /3 -5;
B) Bocmonnaylitech peayanTaToM N 28, e. 26. a), §) Her. 27. YVrasa-

Bume. BoapegenneM B KyS AoKaskuTe, uTO x=§J6+J% + ”J(;- %‘%’- €CThL

KOPEeHb YDARHeHHA x° — 5x — 12=0, a 5T0 YpaBHeHMe HMeeT TOJLKO OXHH
AeBcTBRETONbHENE KopeHs x = 3. CremopaTejnnEo, ZAHHOE YRCAO pasaoc 3.
28. Vrazanne. Ina moboro BaTypaacHOro R AMesM:
1 1 1 1 1 1 1
'2n__,_'i+2k+2"'"'+2:.+1 ? PYe +2n+1 +...+2h1 =3
29, a) (x2-2x+2) (2 + 22+ 2B (R +x+ D (X2 -x+1;B) 2+ x+ 1) %
x(F -2+l D8 (B +p)GFE+2D)(2-D(x+2 D BF+D(z+2)(x+y)
&) (x+y+2)(x2+y® + 22 ~ xy - yz - zx). 38, a) Mycrs o= arccos X, TOTAA
coB O = X,
{0<u<n,

H, BO-IEpPBHIX, _§<_§—a<§’ a BO-BTODHIX, sin(ég—-u)=

= ¢08 O\ = X, CREAOBATEALHO, g— o = arcsin x mo oMpefeNeHNIO ADRCHEYCA THC-
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4, _3m2 1. ,memd ~10:

na x. 34, a) J§' 61 (m -1)%; B) i’ 1) 3 38. a) 8x~ 10;
6) 4n-12; B) 2-m r) 8, 86. Vrasanue. Bocnommaylirecs dopmyaoit
__gna abe . ab+ 1
W Trona 29 shrscrte O a(8 - 5b)

Jlorapadmil ofenx uacreit mo ocroRaBERK 2 paemm; 6) 0, 41, 7. 43. 2; -6;

40, a) Vrasanume.

.
18; -54. 44. 931. 45. a>12. 46. 1 wam -2. 47. 0. 48. (—*;-]’.
49, ay, > by,  50. a) VRasanue. 90...00=10"-1; 6) yrazamHe.
bk malp

$§-Sx=x+22+...+x"-nx"*1l; ) —-—-1—;‘-. 51. a) xv%, nez;
B -2-DUQ2E DR o) (-V3 -Du( V2 52 6) [-2 1)
o[-Litf oz o ram oo e -2} e

r) (0; E]’ . B) [-—, 5] 1) [0; 1). 56. B) f(x) =0 ana moboro x € D (),

npuyenm D (f) cuMmerpmana orHocHTenbHe ToukH 0. 59. a) Ja (maopmmep,
¢yaxnua [Iapuxie — HEgueEne sroft pyEKnmuM paBHO 1, ecaM x DANUMOHANE-
HO, # 0, ecan x HppanHoHANEHO); §) Her (ecam Ou Taxad GYHRLRA CymecT-
BORANA, TO ANA Hee MHena V2 u 1— 2 Ronmum GLIYE mepHoAAMH, & KX CYM-
Ma 1 ger). 60, VYrRazanne, a) 3uavense 1 PYHRINA DPUHHMAET TOALKO

B onamol Toume — Touxe 0. 61. 6) -;; B) 2 2; r) % €3. Yrazaumne,

a) log, 3 > 1,5 > logy 8. 64. a) ctg 6; cos 2; tg 8; sin 4°. 67, a) Tlpe x>
Gom n; 6) npm wermoM n; B) Takmx n Her, 88, &) f(x)=F wm f{x)=x;

Vi
0 1 x
Pue. 24

367 Ovsern u yraannna K ynpamHennsy



¥ Vi
2 2
1
1.5 olo,s s * 8 0 8 *
2) 6)
¥ ¥4
9
2 0 1 \4 i 3 -10 s %
8) by )
Puc. 25

0 fix)=xuau / (x)=b - x. 09. a) x npw weTHOM i, 3 — X OPH HEVTELTHOM A,

ofxacTe onpesenesns K; n) x opx n Buga 3k, npnnmmﬂ-l-ln%'-!

1-x
mpr n pana Sk+2; D(f)m{~c0; 1}V (L c0) npr B =1 B D {f, )= (—oo; Q) U

U(0; 1) U(1; oo) mpu > 2. T0. a) yza_lx, a#0; 6) y=x my=gi: (opm

be # —a?). 71. Cm., Banpamep, puc. 24. 75. Heansa gomoamurs: §) Ao werHoli;
a) 1 6} go seuernod gysunun. 78. a) T > 2;6) T=3, T > Ty, rae T, =6,5;
B} T>T,y rae T;=08 T7. Cu. puc. 25, B81. a) ml'mf=_1; m:xf=2;

6} mamMeHBIICOro SHAMCHMA He CYL[ECTBYOT; mg.xf:l. 83 ) y=x~1 npm

x—+co,ym-x—-1lnpex——oo;r) y=1,x=8, x=-3. 84. ») Yrasaune.
y=igx npr sinz >0 m y=-igx npm sinx < 0. 90. a) 1; &) 1; B) 8;
rl4. 81. 8) ¢ >0, >0, ¢<0, d>0; 6) a>0, <0, ¢>0, >0,
92, o) Hapa npaunx x=0n y=2; §) y=x® -2z n y = 2x - x* (ape mapa-
+1 +1 {(1-x)
Gonni). B4. Cm. puc, 26; 1) yrasanme. :i:-l>ff-l < (Wy‘l)(9-13>0.
95. 6) (x2-1) (* - 1)=0 — 4 npamux. 96. 8), r) Cxe. puo, 27, 97, 8) a < 0
H ¢ >4, pASHKX AHAKOE IPH ac-%, NOAMRUTENLHE TNDH 4 » 4, oTpHOa-

S— _%<,<o, 98. a) 2<a <5 99 p?-2g r) p*- 4pPq+2¢°.

¥xasanme Ipeucnure recpemy Bmera. 100. a) p=0; 6) TaREX ¢ Her.
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a) 6) 7
]
i ]
1
Vi 1
1 1
__________ o e im om — =
\'__--.
----- . o 1 x
-y
b
»
y:—.x’-—x \l
1
O N 1 x ‘.
B) r)
Puc. 26
77 ¥
—
—
—
01 2 g *
= -1
——
“g
a) 6)
Puc. 27
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101. 2 +b+¢=7(1) <0, nosromy c=f(0)< 0. 102. Yrazasxe. [oka-
MUTE, YFO PTOT KopeBh 1, TOoraa a+ b+ ¢c=0 1 ¥ =1 — KopeRs ypaBHeHHA

ex? + bx + a=0, 103. Yraszanue. a) lloacransre xo=§ B YPARHEHRE H BOC-

nonsayfiTecs TeM, UTC THCHAA p H ¢ E3aMMEO npoerme; 6) npemcraesre P (x)
eBAge P(x)=@Q@(x)(x—a)+r, rae r — ocTaTOK OT Acnenux P(x) B8 x —a
{amcnol), NOACTABNAR Xx=a, noaveaem P(a)=r. 104 B) *1; r} -3;
0,5. 108. ») - iP:A r -11“ %—3. 108. r) YrasaHHe.
(x2+3x+2)(x2 P2 +20) = (x+1)(x+2)(x—4)(x—5) = (22~ 8x -~ 4) X
X (22 - 8z - 10). Ilyets y = x? — 8x + 1, Toraa y (y ~ 5) (y — 11) = 80, oTkyRa

(em. N 108) y, =6, y, s =52+/30. 107, 8) 1, -2 3; 6) 1; 8; ‘9"4‘[3—3.

108. a) 2; %‘; 8) yzasaumne. Ilyers y::xq-%’ TOTHA 2y3+y_7=0;

1148+ 231057

B ~1; 2 ) 1+JT£2V7+85. 109, a) 2; -g; 6) y
110. Vrasanue. a) (2 +1)2=2(x—1)%, orxyma +2+1=x+2 (x—1);

6) onEH H3 cmocoloP peIIeRNA — CBECTH K A) saMeHoH y-i. 111, a) 2; 4;

2
-1 —%; 6) yxasamme. Ilyers y=x—x-L:—l-, roraa ¥ +2y-1=0.
112, o) 118 “—"/— . 113. a) £1;6) 5; 8. 114. a) 1;6) [6; o). 118, (—o0; —4] U

U [-2; —=1] U [1; <0). 1186. a)( ;8- J_} [_3"2"/3, 00]. 117, a) (~o0; );

6) &, 118, a) (1; 8); 6) {——oo; 4 "F]U[‘L +:1_9-; 00]. 119. B) YR azanmne.

a+d  e+d

_;—-—.+~—_;
5 2 >J“;b—c;d>-\-‘m»v]cd=‘dabcd; T} yEasa-

a+b+c+d> 2
ame. Ionowure B B) d-ﬁ?—g. 125. 6) (3V38; V3); (-8+8; - V8);

4

(4 5); (~4; -5). 126. a)[4 :} [i :) 6) (1£(8— ) U 2 < yp< 8.

127. &) (1; 1; 0); 6) (=3; 2; -1). 128. a) (1; 2); (2; 1); 6) (1++/3; 1-+/3)
(1-+8; 1+ 4/3). 129. a) (5; 8); (-3; -5); (V17; VIT)h (=173 —V1T);

0 (-1 (1;-25 2-1; (2% (0: 8 3:0). 130. a) (_““Q/E ’

_1+418), (1-418, -1+4/18) (8(3+469) 3+.60]| [3(3-469)
2 S L2 " 2 pF|I 10 T 1w )| 10 7
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3-69 5. 10, 5.5, 10 . _
1o JG)(O 0.0).( P gt 5].[—5.3 9) 131. a) (2; 1),(2 1);
B4 5.4 178 42 _Afg. _Al3 427, 31|,
[r r] {JE’JE]' O (R Ry TR N (H'\U'

(—;E; —**\E]. 182, a) (0:0)% (VT VT (~+T; -¥7% (8 25 (2; 8%

(-3; -2); (~2; -8); (V19; =V19); (~V19; V19); 6) (0; O); (2; -2); (~2; 2%
8 By (-8 -y (LS8, T B), (TR, STl

2 ' 2 2 ' 2

[J?-JE, —J?-JEJ; [_J?-.JE, ;f_,/g]; B) (-1+V8; ~1+48;

z ' 2 2 ! 2
—1+48); (-1-48; -1-48; -1-48) (0;1;1); (1:0;1) (15 1;0)

o 21 1Y —T D 1Y el ] . . [y . =] ) =1 _l 4 l
@ -1 1) (1325 -1); (~13-132) 0 (L3 03 1); (~1; 0; —1); [3 4, 3]
1 4 1

(—3;-3;-3). 188, o) (3: 2 1) (82 -1) (-8;2;-1) (-8;—2 1)

6) (3: 2 1). 184, a) (2: ¥/3; 30); (?,E: —ﬁg: S\E]‘ 6 [—%; -%; —%);

B) & 1) [.J_ J_ j_] [ % Jl_ J—} {4: 8; 2); (—4; -8;-2).

135. 8 m/vwm; 1,8 m/mun. 138, a) 863. 138. 40 xnZ. 139, 8. 140. 280 p.,
uopﬂl:e.u poposase apropyara. 141. 12,5 r. 142, 16 u 45 mur. 143, 100 u/c.

1«.a) s 6L 2 )T r)igg; 145. ) 1; 6) 2; 11; 5) 1; 1) O.

148. a) x+2nn;-;-+21m, neZ 6) -é+21m, neZ; 8) D; 1) nn 54"...2,;,,'

neZ. 147. a) [8; 11]; 6) [5; 10]. 148. a) &; 6) 2. 149. a) %; ?; 6) yra-

samme. Pasaenure ofe uactm ma Y(7+ £)2. 160, a) —1; 6) 8; 811’%.

12, _ a-y2-a2

151. )127 43. 6) &, 182 @. 153. a) @ mpm o <-1; x——z
—af 5

npn—1<a<l;x-i—:-g—npn1<a<ﬁ;x=72npna=qf§;@upn

2
a>VJ2; 6) @ mpm a<-1; x=a2:1

aZ+

opr —1Ka<0; @ opu 0<a<l;

x=

! npm a > 1. 164, 8) (—ocs 1] u[ 17+ J_] 6) {0; 3); B) (1; o)
r [—1; :1-*-5—@] 155. o) [—%: oJu(o: -;-] 6) [1: ks 1) [9%@ a];
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r) [o; %} 156. a) T; 6) [-1; 1-?} 157. a) (1; %] 0[%: ]:
—3++5
—z ‘]

1) (2; o). 188, a) (1; 84); (64; 1) 6) (4; 1) (154 ) (1; 27); (27; 1);

1) (1; 8% (8 1). 160, a) (2; 3% [133 —-g-)s 6 (2 -2) ) & 2); (4‘;- -—g-];

) (8; 27y (-27; -B). 161. a) (-2; -8); §) ( 3 24) [3; g) 182, a) (9; 1)

6) (64; 1); (-1; —64); B) (9; 4); (5523 514]3 r) (4; 3); (4’3!%‘ '38\,3?6]'

163. a) (-1)" “-I-L“-, neZ; 6)—-!-1m, nelZ; B - +ﬂ, ", nel;

6 (- -1 Ju(aico) 158. &) 11300 6 (0 Hucas ) m [

2 8
r) —+21m. neZ. 164. a) O; —§+21m, E-zm. neN; 6) &; ) 0; 255,
x—2rn, ne N; r) 0. 185, a) :l:areeos;+m. neZ; 6) nn; -1—2+T. nel;

E) (-1)"%4-::1, neZ; r) %+2:m, neZ 167. a) i‘—+un, neZ; 6) %-i-
+2an, neZ. 169. a) §+(—-l)"%+ an, neZ; 6) D. 170. E+3m, neZ.
171. 2k, kcZ, e k=311, 1 2; ﬂ(21"&4-1), rae neZ; nw33m+ 18,

mez 172. a) —+%, neZ 6) M 5e2 178 0. 174. (—1; —§+2m);

(1; —§+21m] neZ 175. -’-‘-ﬁ, Bixn, ne2 177. a) (-—-l-'m,

1226

. AR enn: X . 5= AR S S
6+un],(8+un.2+m) neZ,ﬁ)( +2nn; 6+2m) nez.n)( 2+'.|m,

——I—Hm] (m.5+m], neZ; r) (m,—-i-:m] [ +m.5+m). neZ.

4 8
178. a) [--—6—-+2m, —§+ 2m], [-§+2sn; -E+ 21m], [§+2m;
Sr . _x _3r x _R T
8 +2““:| neZ 6 2”“’[ 10 * ™ - 4”“] [ T 10'”"']

1
[§+m, g;+1m', neZ; B) (2rn; n+ 2xn), ne Z; r}( + nre; gﬂm)

180. Vransauue, cosfix=-1 @niu %(eos:r:<%. 181. [ ?+2m,

%4-21::3], nel, 182, Vxazanue. co8 8in x > cos x > sin cos x.
5n k), Tk n, ar,
18‘4.&)(4+1t(2u+2),4 2]knez 6)( 2,1t+2xk],k,nez.
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[zamc“j__ka 2mt¢1\{"i_+2m]; [SWIJ{“ nk;

2aa-tg1+f£—+2m]: (3+2:k 3+2m) kel nelZ 19&( + xms;

! O_E p— — - _‘u_ .._E l_n. — -
s-l-xn, 3+u(2p m n)), ( 8+m, 3+sm,8+1:(2p m n+1)),

m.n,peZ 187 a) #2; 6) 2; B) +1; 1) 1. 188, a) %; 2 4 6 1; %

9’
45,20 L on -l 1 5 8 Mo 189 8) Bamn, nez:
9 8° 5 2 2

6) arctg 10 + nn, n € Z; 8) :I:g-r an, neZ;r) %+2rm.(-l)" %Hm, nelZ,
190, a--g. 191. a) (~o0; logy (VZ — 1) U [0,5; o) 6) (0;2); 1) (=005 oo).
192. a) (2; 8) U (4; co); 6} (—7; - VBIU(V3; V7). 198. a > 2. 194. a) (2; O);
6)(1,1),3)( + nk; —+2m) (2+1|:k 2103—5) k,nelZ r)(un, Zuk:l:sJ

3
3+J_

T
k, n € Z. 195. a) 8; 6) logy ;B)0; ) = +sm.nez 186. a)lOJ]‘_

’ 13
10 l‘ ; 6) &; 1, a) 10; 51 ; 7Y 3. 197, a) YRaaarue, arctg x +
o

3
+ amctgx=§; arctg x arcetg x = 10%; 6) &; 5) 10277 ; 1) 10,5, 198, 0<a<sl.

189, 2) a < 0 6) a > 0. 200, |a!>%. 201. a) [%; 3); 6) (3; co)U(1; 1 + 27138,
5) (4: 10 1 (1 ¥5) 202 ) @ ) (%, 3]; [logs PR oo];

r) [% 5). 208. ) (4; ) ) (~4-3F; -5) U (-8; -4+ V) U (1; 2%
B [VB-12) U (2 5 1) (logg 10; o). 204. (2 2,5). 208. a) (2:4)

5 (%; %); ®) (13;8; 1) (512;1). 208 a)[ +2an; ¢ 33"+2«.k)

[%4-21:3;*3-4-2:&). n,keZ; 6)[34-2::»;

3 -—+2mb). n kel

6
i <t JE)=1(0) _ xlx] -0
209. a) {0}—}1_% o = lim

20 x

=0, 210, Halizem orHOmE-

Af_f(-ﬂ'M)-f(x)_f(x)"'f(&f)-f(x):f(ﬂx)—f(o) ’
HHE o e = v v =1 {0) axm

awloro x (tag Kaxk F (O =F0+0)=F( 0+ (@) =27(0), T.e. 1(0)=0),
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1(x)-10) _Ya? _
x-0 x !U;
fena npm x, crpemamemca B Eymo. 212. Boo6me romops, mer. IIpameps::
B =z, f=lz] £=0 6 f@=fx)=Vd, =0
214. a) OyExnEa f (x) = arcsin x uMeeT NPOMSBOZRYRY KAK ofpaTHaa K and-

depermEpyenmofl GyERTER ¢ (¥) = gin x (¢ 06IGCTEI0 OUPEACACHES [—%; %D

211. ¥rasamne.

.ammynxmnemmm

Jnddepenumpys pasencrso gin (arcein x) = x, momyusmm cog {aresin x) x
‘o ' - 1 -1
¥ (arcgin x)' = 1, orryaa (arcsin x) coa P g , TAK KK eCcIH

aresinx=a, 70 coso=4yl-sinfa=v1-x2 (nocKambky cos o > 1).

2. 2
215, a) x*(n x +1); 6) (sin x)>oes ¥ :’;:mm". 216. Yxasa-
1 1 1

HHE®. x3—3x+2= x-2-x-1' 217. ¥xazaEne. Oyuxoug A {x)=f(x) -

~ & (x) Bospactaer ma [¥,; ). 218. a) 4-;‘:_?; 6)16-2+2_2@+D_

2
=16-%. 221. a) a< -3, a > 1; 6) 0< a < 28. 222, a) Yxaza-

BEue, @yEEnEa [ (x) =cos x + x BoapacTaerT Ha (—oco; co). 228. a) (—co; oo);
£) (-oo; U (0; o). 224, VKazanue, [oxaxmTe, 4YT0 OPH ACCTATOYHO
SOABMBYE MOAGKUTSNBHEIX X JEBAS YA4CTHh HTON0 YPABHCHHSA HONOKHTENBHS,
8 OpE ZocTATOYHO GOABIIEX OO MOARYIN OTPHOATEABHRIX X — OTPHENATENBHA,
225, Vrasaunne. Bocnonpaylreck METOROM MATEMATHYECKON HHAVKIHH
H Teopemoil Jlarpamyea (A TeopemMEl JiarpamRska cIegyeT, YTO MNeRAY KEYMA
KOPHAMH MHOTOYJCHA HMEEICA KODEeHb OPOHSBOTHON 5TOrO MHOIOYNSHA).
228. IycTe P (x) opEEMMAeT p pas sHauenmue A, p > n. Torma mmorounen
P (x} - A nmeer creneHb 11 1 uMeeT Gonee n KopHelt, UTC MPOTHBOPEUHT Pe-
3yAbTATY Dpexmiaymedt 3samaum. 227. ¥kasaume. a) Eetw B(x)=C,
70 C — Kopens MHOrounema p (x) — C¢ (x) crenend He BMme ki 6} R'(x)=
_ g(z)pi(x) - p(x) q(x)

B R’(x) =0 upu ¢ {(x) p’(x) - p (x} ¢’ (x) = 0, nesas

g2 (x)
YACTH 9TOIC YPABHEHAA — MHEOICYJNGH CTENEHH BMme M +n -1, ecm m# 1,
1'_11,
H CTeIleHN He BMHIe m+n -2, ecain m=n. 228.[1111:1]3'(::) f[3} 27’

[max 7 (x)=f (3) =105, 229. 1—8 v, 230, JMnuna crpananm 80 cM, rEpHHA

20 cu, 231, 20 xm/q, 232, Jg . 233. a) IMeproe Gonxrme; 6) Bropoe Goanime.
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288. a) 1;6) 1. 237. a) 1 xopens npu |a| > 2; 2 xopua npm |a| = 2; 8 ropra
npx |a| < 2; 6) meT KoprEeft npx —4 — 12 <a<0; 1 Kopers mpn 4 = -4 — V12;
2xopunpua<-4—\fﬁ.a-Ona>4—Jf—;3mpunpua=4—ﬁ§;4mp-

g g 1:5
nq npe 0<a <4 -/12. 288. [as«l-b“] . 239, f(3r)=12n -1, 240. R+ RL. R,

241, 35/, 342. 90°. 248, 0) y=-254 8 ©) y=-3, y=-12c-15;

-l . - 2. ) -
B} ¥ ﬁ(x-rl), r)y +J/8x+6 24d. x=n, 8+ 1’ nelZ. 247. a=4.
1

248, a =38, b =1. 249, Ynaaanne.f’(x]:2x-—axf’(x)=lnpnx=“; .

250. M, — «oayTpeEHOCTE? mapaGomu y=x2, M, -~ cama mapaGona, My, —
<BHEINNAA 9A0THLS SToit napafonet, M, — nycroe npu k > 3. 251. a) %+C;

%x’-x-rc opr x>1,
6) F(z)=1
-%xz+x+0-1 mpr x<1;
%-—x+c mpE x< -1,
8) F(x}=4x—%+%+0 mpu - 1<x<l,
' x8 8
3 x+3+c mpn 21,

252, a)%(l+x2)\’l+ 2 +C;ﬁ)-%e“’+C;s)]nslnx+c;r}—hlooex+c.
253, ) In|z~1/-1n2-1; 6) -%»f%—%‘u; ») sinx—eine+mn

sinx opu x<0,
x opr x»0;

2Jx-4 opm x>1,

%2
- . F =
r) 2+x.254a) (x) { x-3 mpa x<l.

4 .F(x)={

255. Yrasagnme. (F(X)-F () =F'(2)+ F (~-0)=f(x)-1(x)=0, T.e.
G (x}=F (x) - F (~x) — nocroaasad. Kpode toro, G(M=F (0)-F(0)=0,
oTRyaa F (x) = F (—x). 258. ¥rasanrue. lyers G (x) = F (x) + F (-x), TorAn
GE=x)-fx)=0, 1. ¢, G{(x)=0C, rae ¢ — mocToanHas, npudeM C =0,
ecan F(0)=0. 257. 10c, 700 m (rax xax ¢ > 0), 264, y=3/6x—4. Yka-

samme. () =3yy’=6. m.smx—;oosg_e, " sinx;eosx_ex’

t *
268. a) Hmeen x'(t)=[x., + I v(z)dz] =z +{v{)—v(ty))=0+v'(l)=
to
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=v(t) B xg=xp+ Iv(z)dz:xo+0=xo. 267. Yrazasme. Ilpomeprre
tg

dopuyny smna y=1, y=zx, y=x2my=1x% 268. a) Vxasanme Cu. N 2855;

6) yxazague. Cu. W 258; F (1) + F(~x) = C, opm orom, uoacrapssa xr =0,

voryaasx C=2F(0), omyas | f(2)d2=F(x)-Fx)=2(F (3)-F(©0)
-
Ang aobore X, B TOM WHCAS W ias X =o. 268. a) 0; 6) 0. 270. a) -135.6;

B) -1%. ¥xasanue. Cpenalire saaneHy mepeMensolt mo dhopuyne =1 —%.

271. a) 2; 6) In2. Yxasamme. Bomecmre 1 sa cxobry; B) ——;
i B p+l
o h@ -0, 712 0 Vresamme. ctnr-1UIISEE g g,

" x
By r)0. Pemenne, Isinaxoosﬁxdx = %I(sinSx—sin2x)dx =
0 0

| [——l-oos8x+loos2x) n. 278. a) 2; 6) &; ) 71, r) S, 274 mab.
208 2 ° 2 2’ V2
a<2, [a>2, a<-C, |a>-C,
. < > 3;
275. ) Mpu {b<2; {b>2; 6) C<0mn C>8; 8) npm {b<-C: {z»—c.

276. a) 24%; 6) 2%. 277. 8; ﬂ‘ 279. 25 x. 280. a=-l.
] 2 pr2

281. f:: (g — yoxopeRse c¢pofOZHOTG umameHua)., 282, &;;I—-E

285. LeETp MacCc OZHOPOMHONO DONYymApA R AT HA €0 OCE CHMMOTDHE

napaccmannngﬁmnenmmpa.



NpeaMmeTHbLIN yKa3aTenb

mﬁrﬂ* ~q-

Aprysenr dynxmmn 21
APKROCHEYC 6
apExoTanrenc 68
apxcurye 63
aprranrenc 66
acUMNTOTA

— BEPTHKANLHEAS 52

— TODHBOHTANRHAH 52
— HarRJIOHEEaa 52

Becroneuno mManaa 202
Beawunna 167

f‘apuonnqeem Konebanna 60, 265

— —, aMOoauTyYEa 60

— —, HauaasHan dasza B0

— -, mepuon 60

— —, gacrora 60

reoMoTPHYECKHN CMBICA NPOHSBOL-
mofi 130

rpadur pymxuuu 22

Jecarmunoe npubamdaenne THCAn
169

Aucpepernuan yuxnun 160

ARipdepeanHANLEOS HCYHCACHHE
160

Aaddepennuporanne 106
Apo0HAA YacTh uucaa 169
EanenvEAS OKpyXHOCTE 14

BuaKku 3EAYEHHN TPHIOHOMETDHYe-
exnx ¢ynnul 8
sEavenwe GyExnEn 21

HuTrerpan 188

— BeompezeneEanll 200

— ompeaenennnt 200
HETEeTpANsHOe BeuncxeHue 200
uurerpupopanse 189

Kapanrepn npeamem 203
KacaTesBas B rpedery ynrmm 103
KopeH: KBagparauit 209

— Kybmueckmit 209

— n-#t crenenn 207

— e — gpHpMeTHecKuit 207

— nocToponunidl 214

rocexane 19

wocumnye 15

Koranrenc 17

KPMBOAHHe#Hag Tpanmenus 119
KPUTHUecKAR Touka dyaxnmu 147

JuneiiEag mIoTECCT: 189
ANHEA KoraHrescos 18
— cHEYcOB 16

— TaEreHCOoB 18
morapudm 232

— gecaTHuHeii 234

— HATYpANbEHH 2563

Maxcamym QveHxauu 46

MIBOBRHHAR CROPOCTR 137

MeTos mETepEaIcE 125

— HegenmNHx 201

MeXBHEYECKHN CMEICAE NPoMIBORHOH
137

meErMyM Gyaxoun 46
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Hanfonnimee sHaveHMe QYRRIMNX
155

HAMMeHbIDEe SHAYOHHe QDYHKITHN
155

HePABLECTBO

-~ porapEdumTeckoe 243

— noRasaTenbRoe 230

— TpUroHOMeTpHUeCKOe TS

ayas Gyaxkoar 50

06aacry zpavernit pyaroan 21

— onpegeneEus Oyrrmur 21

obmuait sra nepsoobpasamx 177

offbemHeHne MHOXECTE 22

OCHOBHOE JOTADHPMHIECKOE TOXKIL-
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