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Hlawsssit yueGmus: npeguasnaten Az 10X x1accos obmeoGpaso-
BATEILHLIX WIKON ¢ €CTECTBEHHO-HAYSHBI YIIOHON H /LIS KIACCOB ¢
yraybaesus nayemes Mateyaruis. B oTox niaue Aauii yueSuui
Taxc e, Kax w npeAMAyIHe yueOumin «Aredpa-T, 8, 90, snasercs
yumsepeambubine. Bo MsGeianie NYTANNIN MATEPHAT! T IPOTpaN-
Me KACCOB ¢ YIIYGUCHNLIN H3YNEHHEN MATEMATHIN, He BOUCAUIE B
HpOrpaNMy 0BICOBPAIORATETLNALIX IIKOT, OTMENCHN 3BEIAONKO ().
Bee saganus rpymms: C, 5 OCHOBHOM, TAKOKE NPEAHASHANENH TOTLKO
TS K12CCOB © YrAYGAeRHLIM HayHenHen MaTemaruiu. Yuamecs, 06-
IZAIOMIe MATEMATHUECKHAI CTOCOSHOCTAMI, MOFYT CAMOCTORTEILHO
HOydaTL OTH MaTepHATL B BHEYpOWIOE Bpe. CIEAVET MOMHNTL Ko-
JI0CCANLHYIO PASHHILY MEHY MXaHHSECKMM CHHCHBANMEN 3afatH it
HOMIMANIENM XOA POIICHILA STOM, ARKe CTUCANHOR GaAauI.

TIpu usyuemus Kypea «AJredpa u HANATA AHATHSAS MO AANIHOMY
YHEGHIKY, HESABUCHMO OT NPOGILIS KIACCH, PEKOMEIAYEN IPIACPI-
BATLCS CIEAYIOUNIX IPABILI: IPH SAKPILIHIH HOBOIL TEMs! HEODXOFHNO,
TOBH KaKALL VHCHHK B HOHOM OBTeME OCROM 3AXANIS TPYIIL A.
Huatie 6yACT HEROIMOANLIM B NOTHOH MePe OCRONTI JAZAHIA TPYII
B, C n noczeayiomue monsie Temsi. Il09T0MY HEOBXORUMO CACAUTE 38
Ten, 4TOGH YHAIMECS, KOTOPLIE He B TIOHON OGBeMe OCBOILTH SaAaHs
FpYRIAL A, HE HEPEXOAILTI IOCHIONIHO K BLNOTHOINIO SaARHA CAEAVIO-
I ypositedi croxnocri. Kax 651 9T0 1wt GMI0 CIOKHO, HEPEXOA K
CICAYIONIITN YPOBIAN CTONUOCTH AOTACH OCYIIECTRIATLCA MHANBILY-
axLH0 110 Mepe ocBoewus yuenuKoN safamiii rpym A.

B nezon ormeri, uTO HeyCTamml HOMCK, HeyTOMMMBL TPYA 1
BLICOKOE CTPENLICIIe, HECOMNEHIO, MPIUECYT CHOM IOAM B OCBOCHITI
npeeral
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Paazea 0. IOBTOPEHHE MATEPHAJIA,
NPOHIEHHOIO B 7-9 KJIACCAX

 Tostopemne npoiizentoro Matepiaza s 7- wiaceax.
© Toarotonia x ocsoenuio Marepuana 10 xracea.
A

‘Hamuurire ypasuenie OKpYHOCTH ¢ IEHTPOM B TOUKE (¥, §,) I
pazuycon R:

DGO R=2 DO -1, R-1.
Haiigurre yraonoit Koadumment npswoit 1 nocTpoie co rpadc:
Dy-2:-83  2r-8y+d-0 3 3x+dy-5-0

Tloctpoiive rpadu ypasnenus:
Dy=(x+2¢-8 2)@- 17+ +3)

Peunne ucresy ypanmens
seuat, e freu=t,
: B
e e
U S ——

upt, a ux npoussexenne panxo 18, Hafizure oro xsyauauioe

Pemure cncrexty mepasercrs
x+1<7, 62 -2* >0, (x-2)(x+3) 20,
{sszs; 7-8x > 4x; ) |x(x-3) <o.

B sarofi KOODAUNATHOI UOTACPTH HAXOTHTCA PAANYC-HOKTOD,
onpegenmomuit yrox: .
1) 4255 2) 200 318, 1) -3

T 3
Bupagmre yrm 30, 45, 60, 90', 120, ~135', ~300" » pagman-
Hoit wepe.

Bupasure yram 3n s rpanycuoit nepe.

0.10. Cymecrsyer au yron ., npi KOTOPOM BEPHO PaBEHCTEO:

3) sino = 25 cosa=-32;

sino = 22, 1
1) i D eesa= o =

" sina:—%:mu 5) tga=100; 6) ctga - - 207
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Jlau aaxon pacnpeencius CB X:

x |03 |o6
P oz |08

Haiizute cpeAexsagpariieckoe (CTanaprioe) OTKONENIE ITO

Haiigure aucipernyio CB, pacupesetennyio no saxony
X [ 01 |04 |06
P [0z [03 [05

B

B sagauax 8.30-8.33 aucxpernas CB X Mower npuummiars To1s-
K0 ABa SHavemns ¥, W ¥, mpuuen ¥, < x,. Uepes P, u P, o6o-
anavenst neposrocrn P(X = x,) = p, P(X = x,) = p,. Halizure
aaxon pacnpeneenns otofi CB X:

x,=1,p,- 0,3, M(X) - 1,3.
x,= 2,5, p, = 0,4, M(X) = 2,2,
x,=8,p, - 0,5, M(X) - 4.
(X0 = 1.4

4 ampumka u3 7 aiBSMKOB, MMIOUNXCS B MemIOWKe, OKpare-
i, Hs semousa cayuaitno shmmaercs 2 axsuinca. CB X pasia
KOTHYECTBY OKPALICHILX ATLIMKOB CPEAI BHEYTHX ATHIHKOB.
TpeGyeres maiiru: 1) saxon pacnpesexens CB X; 2) M(X)
D(X); 8) P(X > 1); 4) onpeaeaiTs B pacupeaeaenis.

x,=2,p, = 06,

Tlo smmenmt mpon3moANTCs 4 MEIABMCHMIX BHCTPENA C BEPOTT-
HocThi0 nonazams mpn Kaxzom BucTpene p — 0,8. Haiixure: 1)
aaxon pacnpenenems CB X, pammbiii ey nomazammii o -
ey 2) P(1 < X < 3); 3) M(X) n DIX; 4) onpexexurs sz pac-
npenenenms.

Bpocaor pu wonerss. Haiimure: 1) saxon pacnpeaenemns CB
X, papmuii swmeny sumasmux repbonix cropom; 2) P(X > 1);
8) M[X] u D[X]; 4) onpexeans mua pacnpenenenms.
BeposTrocTs, nonaRAMIS MTIOM B KOPIWITY TpH OAHON GpoCKe pan-
ma 0,4. Hajigure: 1) saxon pacpexencmmns CB X, pasmutii wcry
nonazams Msiow B Kopammy mpu Tpex Gpociax; 2) P(1 < X < 2);
8) M[X] u D[X]; 4) onpexemnte sua pactpexenemus.
€

. B naprim na 10 gevancii meiores 8 crangaprusx. Ma otofi nap-

mim maypawy sasTo 2 aevamm. Hajigurre: a) oaxon pacnpeaeremnst
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PasmEns

CB X, pastoit nmexy cramxaprisix Aerazedt o sbopie; 6) PX < 1);
) M[X] 1 D[X].

Mierores 5 xmoeii, 53 KOTOPHX TOTEKO ORI NOAXOANT K Jam-
xy. Haiuure: a) saxon pacnpeseaenis CB X, pasuoit wicay
HPOS NI OTKPLBANI 3AMKA, CCAM HCHPOSOBARNALH 1TION B T0-
eneayromumx nemurramusTx ne yuactyer; 6) P(2 < X < 4); ) M[X]
n DIX].

s 25 kONTpOLHEIX PAGOT, CPOA KOTOPHX B ONEHENH Ha «oT-
awawos, wayrax monmexaior 3 pacorsi. Haiigute: a) saxon pac-
npeneerius CB X, pasisiil Sy OUEHEHHLX Ha OTINHOS Pa-
Gor cpean amesemix; 6) P(X > 0); 5) M[X] 1 D[X].

JHucxpernan CB X mpusmiMact Toisio ABa SHANCHIA ¥, X X,
(5, < %), P = %) = p,, P(X = x,) = p,. Tpebyercs naiirs atoi
pacnpezenenia CB X: 1) p, = 0,3, M(X) = 3,7, D(X) = 0,215
2)p, = 0,4, M(X) = 3,4, DX) = 0,24.

2 crpenca fenaoT 1o ofoMy BHCTPery B oy Mimens. Bepost-
HocTs momazams Ans MepROro cTpea mpH BHCTpeRe — 0,5, AT
sroporo - 0,4. [lucxpernas CB X — paniia wcay NONSARNns n
semmens. Haizure: 1) aaxon pacnpesenenus X; 2) P(X > 1);
3) M[X] u D[X].

C neposmiocTsio nomagamns Tpi oo ieTpere 0,7 oxoTHIK
CTpeACT KO NI A0 TEROTO NONAZANNA, HO YEMERACT CAENATE
omsico 2 mactpea. Jucxperuan CB X ~ pasia wncny swctpe-
o8, Haiizure: 1) saxon pacupesenenia X 2) P(X < 2); 3) MIX]
u DIX].

Jucxpernas CB X panma wncry MATSIHKOR B cembe ¢ HATHIO
‘zeTsaci. TIPOATIOTAACTCA PABHORCPOSTHED POK ACHIE NATLHICA
' genowici. Hajizrre: a) aaxon pacupesenenins X 6) P(2 < X < 8);
) MIX] 1 D[X].

Vupamuems s nosropens

Haiigure nponssoayio bymicmm:
3 4

1 T By-x-o;

3) y = arcsin2x - 3); 1 s,
i e )Y = Troosx

Passoscure na wmowcren:

1 1-cosg-sind; 2) sing-sin2o .

Haitgure cysey: -
1)512 + 128+ o+ 25 Di3t35t

251
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Kpumecxne o 219
Iewsait npeses by 164
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Hesoswonuios coburie 114
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Heaannouniate codurrian 115
HeoGxommoe yesomue o neperus 229
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esmaend e v i
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Heuernas ymcis 26
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Opammsre TpromoweTpecie dyRKI 63
Onnoctopommme mperens 164
Tepaui samesarexumah npenes 166
Hepecranonia 106
Hepromaecrcan gymxmn 33
Homman neponmocrs copurna 121
[T —————TY
Mpastno mponssexeniua (Paszen 4. Bepormiocrs.) 104
Tipasiizo cyssus 104
Mpasi mpegen_gymr 164
Tpesen wmiconoi nocaexonarensocrs 173
Mpesen gy o Tomre 158
Hpupamenie apryxenra 184
Mpupamense Gy 184
Mporonezenne covuriis 115
Hponsmoman sucrero nopaxia 212
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Tposescyricn sospactams dpymsin 217
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Pasemenis bea nostopenii 106
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Paamocts cobumuit 116

Caeaersis pamioro coduria 116
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Comsectsie cobarius 115

Coueranus Gea nosTopemuii 106
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Tpaguuecxuit 13

Tabnmunsit 14

Cysma cobuirmit 115
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Teopena Besy 145
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Dy 10, 16

Dyuxcuus obmero siza 33
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Paazex 0. Tosropense npoiizemuoro u 9 kaacce
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023, 2) (-0,5; 4]. 0.26. 3) 2. 0.30. ~10. 034, 1617. 036, p=2, g=-1.
037 1) (& -1, (1 2), 1 -1). 038 4. 0.40. ) BU(E; 7). 0.4L

D L, 08 ) % 9 35 0 b s D 3 e,
:

0.45.2) 2,5 0.49. . 0.50.2) 23 +5.

Pasex 1

ILLL L1 y=5x. D=(0; +00), R=(0; +00). 15 1) u 8) amasiores dyniris-
a1, 02) e smnsiercs ymkte. 1.9, 1)[-8; +00); 4)[-8; 2)U(2; +00); 5) (-3 +00).

110, 1) [2; +e0); 2) [2 +oo). 113, 2) (-eos ~1]U[L; 3

. 5) (003 0)U(O; +o0).
121, 1) He pasuss; 2) pasms; 8) we pasiss; 4) pasuss. 128 1 (x)
127, 1) 15443c080 < T; 2) 2<3-sina<d.

ILL2 1291 1,5 D) £3:8) 1 8,5 4) 15 25 9) ~1:06) -

1

9)-6; 1. 1.30. 1) Henpepusua; 3)

~ rowka paspusa; 7) x=-1,

3
. x=4 — rowcu paspusa. 131, 1) Ha (-e0; +00)
soapacraer; 5) ma (oo 0) youmaer; wa (0; +°0) sospacraer. 132
3) Ha (~e0; 1) yOuaer; na (1; +20) vospacracr; 6) ua (—o9; 1,5) nospacracr;

~ rowu paapusa; 8) x
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1.
iy Gy £(x) = 16 +2 5 rowax x = x,wx =
ey gymenumn f(z) = Zx* +
Hx --1,

B, = -2,

Marepuansmas Toua Anmreres npaNommeiio Mo 3axomy s(t) —
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‘wrROBemIyI0 CxopoCTs TouIH B MoNenT Bpenem: 1) £ — 03 2) £ - 2;
Bi-1,
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Bpentemn ¢ = f,, KoTOpas ABIRETCR O JaKORY:

D =2t+3 2 !(,,_5,%; 3)s(t) - 52~ 42 + 9.
3. i
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7.3.3. Tlowsrrue mpowssozmoil BLICIEro mopsKa.
Mexanuueckiii cxbic NPONSBOMMOi BTOPOTO HOPAAKA

B nenom npomssoanas £'(x) bymemmn (x) cama smaseres dymeni-
cii, aapmeameit ot x. TlosTony BosmmiacT meobxommMoCTs Adpepen-
unposamns pymemun £'(x). Eean dymxmns ['(x) mndepenmupyena,
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Hax nanectiio, 4T nepnas HPOMAROANAS (1) ARIICTCS CKOPOCTEID
enosormoro mazemun: v(t) = '(t) = £ | = gt Torna a0 = @y - .
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marepuanbmoit Towmcn. Bropas mpomssoaman ”(x) bymkman f(z), Kax
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i £7(x) = (7 ()
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onpegensercs xax nponssonHas or (n - 1)- nponssoxHofi: y~(y" )
s 1) = (£ )
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1
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126 - B2 - Br+ 2= (x - %mzﬁ—z,—ayﬂx— %xn %xux—a\—
= (2x - 2z + 1(@x - 2).

5.5.2. Cionverpianiie ypanuenis
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axe o bxt b ext b L text b bx ta=0,a%0, &%)
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ypasuemus, pasist wexay coboii. Hanpuyep, x* - 2x* - 2x + 1 = 0,
2t~ Bx* + 5x° ~ Bx + 2 = 0 — cmmeTpIAe ypanuenisL. UTobk Haii

1
TH KOPHI CHMMETPIYHOTO YPABNCHILS, BROZAT O6O3HANCHIE 2 = X + .
‘Paceaorpuy npumeps. &

Tipsiep 2. Hafigen xopun ypamemms 6x' — 130 + 122 — 13z +
+6-0.

A Tax xax x = 0 s ABARETCA KOPHES FANHOFO YPABHEHILS, T0, pad-
Aeus ero ua ¥, moxywn ypasienie

6 ~13x+12-131 26

Orciona, obvemmuns wiews: ¢ opAKoBLMH KoddPHNHEnTAMI, HO-
aywns ypasmesie

ﬁ{xul)—la(a”%]uz 0.

1
Buean ofosuatemsie Z= X+ I BOIREAT HOAYUEHHOE PARHCTRO

0
5 Kpagpar, noywm ypauemse x°+——

e Moncwo sammcats 5 wue 6(2* ~2) - 132 + 12 = 0, wan 62° - 132 = 0.
13

1
=, 70 TN COROIYIIOCTE YpABHEHH X + — = 0
5 e 1 ypas =

2~ 2. Tocxenuee ypasie-

Tax xax 2, = 0,

1.13 .
5+ = 0. Bacon mepmoe Ypabene ne iueeT KOpiei a pTOpoe 3a-

nucuaeres » sige 6° ~ 13x + 6 = 0. Ero xopmit: x,
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Tpisiep 3. Hajizen xopms ypasmemms 30x' — 176 — 228¢° +17x +
+30 - 0.
A BAech KODpUINCHTH NP HEUOTHAX CTENOHSX X NPOTHEONO-
oA 0 anaxy. TAKHe YPABNCHNS, HASHBACNIIC €N MEMPULNbL MU
ypasuenussu II poda, pemasor anatormuno. Pasgemise Aauioe ypas-
semne ua 't

wf

Buean ofosmaserue ¥~

1),

. moayums ypamemne ¥+

= 2 + 2. Toria fammoe ypaemHe MOMHO SAMCHHTS ypaemieM

S

2, = - 2,1. Creponareasno, na ypasmennii x £
HAXORHM KOPHI HCXORNOTO ypaBHemHS: %, =3,
1
lm
B

5.5.3. Pememse ypasuenuii suicuero mopsia
METO0M PATIOKEIE 1A MHOKNTENN

Mrax, 70Gut pemmiTs, ypasuenite, HYAHO €10 JaNEHNTS Gotee po-
CTAIM PABHOCIUTBHLIM ey YPABHEHHEM HIH HCKOTLKHMI YpABHEIs-
s, Hanpusiep, peunme ypassenme (2x — 5)(4x + 3)(x — 2) = 0. Jlan
ero pememta HeOGXONNMO, WTOGL! 6T PARCH HYIO HO KpAikei Mope
oaun ua coMmomuTene. CIEAORBATENENO, 9TO YPARNCHIIE PABHOCHILHO
cooxynHOCTH CeAyonX Tpex ypasuenmit: 2x ~ 5 = 0, dx + 3 = 0

5

X = 2 = 0. X PElICHINAMI COOTROTCTREHNO ARAMIOTCS HCAL
2. DTH MHCRA I ABATOTCS KOPHAMI HCXOAHOTO YPABHEHIS.

VicagammkLit C0COS PEIICHIS YPABHEMINI, T.0. METOX PARIOACHIS
Ha MEOHTe M, GhiBaCT D(APeKTHBNAM TPH peIIeNI ypasHeniii Buic-
Imero mopsAKa. A PAIIONCENIE MHOTOWICHA HA MHOMMTENH ARASCTCS
osters, coxHOi, HOPOii TPeOyioIeii HIOTPETATENLHOCTH, TPYAHO 1 B
70 e npes unTepecHofi aaave:. Te e Meliee CYIICCTRYIOT OTAGTE-
Hie, HACTO BCTpENAIOIIECS CHOCOOH PASIOKCHAS HA MEOCHTeH. Pac-
RS ————

Ipusicp 4. Pemm ypasmenme x* + 4x* + 6x + 4 = 0.

ATax case x + 4+ 6+ 4 =0+ dx b dx+ 20+ 4= x( F dx b 4)+
200 2) = xlx + 20 2w+ 2) = (x + Dlx o+ 2) o+ 2) = (6 F 2+
+ 2x + 2), TO gamice ypabHeHHe PABHOCHILHO COBOKYNHOCTH ypas-
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1)y = VF=T sin(3x-2);

3)y - (35 - 20-5)tgdrs

sindx

1

1) y = 2 + Daresinx;

3y =arctgd—1;

PaoRen T
2)y = Jr—1 +arccos (x~1);
4) y = Jx T -arcctg(2x +1).

2y -0
Ny - @ - 2w

2) = (+* + 4)o0s 53
0y = Vet (ax" ~2x-5).

2)y = Vi -arccos(s* +2x-1);

1) y - arcetg(sx* - 3).

‘HaiiguTe NPONIBOAYIO GYRIIIA B yKasanHO TowKe:

1)

T

2) 2(x) x‘sm%,z B

Pemure ypasnenne f/(x) =

1) f(x) = x - sin2x;

3) f(x) = cos2x + x;

-2y, x=4,x=16;

2) f(x) = x + ctgdx;
4) 7 (x) = sin2x - Bx.

Hams: gy f(x) = 3 - 2x, g(x) = ** n u(x) = sinx. Bazaiire
Popuyoit cronciyio pymsmmo F(x) u maiigure F'(x):

1) Fx) = fle);
4) Flx) = u(g@);

2) Fx) = g(u(x);
5) F(x) = fle(u):

3) Flx) = g((x):
6) F(x) = u(g(f(x).
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nemmit x +2 = 0 1 x* + 2x + 2 = 0. Brech x = ~ 2 ABATCTCR KOPHEM
HepBOro ypaBHemIs, 4 BTOPOC YpaBHeHIe He HMeeT KOpHei.
Orser: -2. W

Tipunep 5. Pemmw ypammenme x* + 2 + 2+ x + 1= 0.

AT cnocos. Tax xax

T e

ce)s

22, 100, om

3
NPT o T - ——
Blnest

A1 cnocoS. 910 ypasmente oo pewmiTs METOAON pemerius: cist-

1
MeTpuIHOro ypasewts, snens obosuaseune 2= ¥ +—. B oo cayuae

rannoe ypassenne ue mueer acficrsurensiux xopuei. B

A 1II cniocos. Koodipiuuents: ypanuemus — oIomuTembibie Gic-
79, MO3TONY OO HE MO INETh TOAOKHTETHAIE KopHEi. Buaeme
x = 0 rasowe e smaseres xoprew ypasmemns, Eeni —1<x<0, T0 12
uepanencrn [x*|<x", [¢]<1 mueen mepasencrao x' + (& + £ + (x +
+1) > 0. Beum x > -1, 70 3 nepasencrs &' > [&*], 2* > |x] mweex ne-
pasencrso (x* + %) + (x* + x) + 1 > 0, T.e. famnoe ypasmenue me mveeT
seitcrmmensx xopueit. B

Tpmseep 6. Pem ypasmemse x + 12x4 + 822 ~ 8x — 4 = 0.

A Tax xax x* + 12x° + 32x° - 8x — 4 = (¥' + 122" + 36x%) — (4x* +
+8x + 4) = (¥ + 6x) - (2x + 2" = (¢ + 8x + 2)(x* + dx - 2), TO
rartoe ypanmerste paBocH T conoiyOCTI ypaABNeHit 2 + B +
$2-0m*+dx - 2= 0. xopumm z,, =4+ VId, x,, = -24 6. B
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7.63.

7.64.

7.65.

7.66.

7.67.

7.68.

7.69.

770,

771

Tarms pymcn £(x) = ctgx, #(x)=VE 1 u(x) = arctg.x. azait-
e (opreynofi caomyio dymxio F(x) n maiawe F(x):

1) F(x) = flu(x);
3) Flx) = u(f(x));

1)y =Jiesinx;
3 y=a+\1+cos x;

Dy =eindE coals" +1)s

2) F(x) = gu(x);
4) Flx) = u(g(x).

2) y=sin'x+ 1+ 2tg°x;
4 y=2-Jetgx 1.

2) y = tgVx sin(x +4);

_ctgde +
-1

Hy

=
5y 4)y=ni:;;
arceos®. 3
Dy-I-Vxs 2y=rsix: By=xires
By — i —: ﬁ)y:(g:i‘T.

c

Haiizure KodpuIIenT HpH X B COCTABe MHOFOUTENa:
DE+EY: D0 200205 @+ -2 D+ bxd I
ey pasna npoanoznas 300-ro mopaaKa dymKim:

1) (7 + 22y 2) (8 - 327

3) cos3x 4 -m%

Haiizure npoussoamyio 3-ro mopsKa (ymsm:
D=0 DEx-D" 3sin@r -2 4) cos(ax + b).

Crombxo pas myseio npognbepennposaTs pymcimo (2 + 17,
ToGk: B peayaLTaTe HOAYWINTL MHOTOWNCN 50-it cTemeun?






OEBPS/image/209.jpg
oo mERe!

5.68.

5.69.

5.70.

571

572,

5.73.

574,

5.75.

5.76.

Vnpamneuns
A

B ynpauennax 5.68, 5.69 pemirre ypannemus.
Dxttr-detxtl
2) 62t + 52 ~ 38x% + 5 + 6
3w -3¢ ~3r41-0;
4)3x° - Ta* - Tx +3=0;
5)5xt — 120 + 11x* ~12¢ + 5 = 03
6) x4 5x' + dxt - 5x +1=0.

1) xt+ 5 207 4 B+ 1= 03
2)6x' ~ 132" + 12x° - 182 + 6
3) x' - 102" + 26x° - 10% + 1 =
4) 20+ Bx' — dx* - 3x + 2= 0.

B ynpaseniax 5.70 — 5.74 pemuTe ypaBNeHIa METOZOM pag-

1)

ax-2

2) % - 192 - 30

3) 20t - d Yrthx-2=0.
Drtr-dx-4-0; 2) 32" +5x° + 5x + 3 = 0,
3)xt - x* - 81x + 81 4) x* + 3a7 ~16x - 48

Hr-2r-x-2

2)xt -3 +x-3

3) 22! + 32 + 161 + 2

1) xt + 3x7 - 6x -8 = 0;
3)8x" ~ 6x° + 3~ 1

1) x* + 2003x + 2004
3)xt -3y 42

; 4) 24 + 16x° - 3x - 2

2) x4+ 5x* 4 152 + 27 = 0;
4) 272 - 152° + 5x -

2) 2+ dxi -5
4)x - 3x* - 6x+8-0.

B ynpasuennax 5.75 — 5.77 pemiuTe ypaBueuia MeToZoM pag-

1) 820+ Tat + Tz + 8=
3) x4 1-201+ 1)

2) 224 - 9x' + 9x + 2 = 0;
4) (1 + 2 = 2x(1 - x).

1) 1225 - 562 + 107x* ~ 107x* + 56x ~ 12 = 0;

2) 152° + 34x* + 15x° ~ 152

- 34x-15=
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7.72. Bagaitre pynscumo /(x), ecui:
1) f) =22 - 1; 2) f'(x) = sin5x;
1

HI@W=xr-2t L HF(x

+2c0sX.
2

7.73. Pemure nepasencrso f'(x) > 0:

1) 7(x) = V2x + 2co8’ x5 2) f(x) = sin2xc —Bx.

7.74. Haitare xosdumment npu x*: 1) (3x - 5% 2) (2x - x)".
1

7.75. Haitgure nponssonuyio 100-ro mopsaia dymsims

D)

7.76. Joxazcure dopuyary Gunona Huorona:
+ay = 4.+ Clxt 0t 4.4 C] ", momsayscn
HomTIeN HPONIRONO BHCHIEND NOPAAKA.

7.4. Tpumenenne npowssomoit
B uceaenosamun dymmn

7.4.1. Tiposeayrin nospacTamun 1 youmamus dymsuun

Tlpn neenegonammm Gy » mymre 1.3 pasgena 1 st yxaguma-
11 B BAKHOCTS OMPERETEMAS MPOMEAKYTKOD BOIPACTANIS 1 yOMBAMIT
ymcumn. Temeps noxaxen, wTo MpUMENENIC TPOMIBOAHOH HAMIOTD
ympomaer maxomaenne omux mpomexyrros. Jlna 9Toro, obHemmmID-
ey b rpymmL, BHmOTMNTE CrCAVIOmIE daRaMIS.

Baxamne 1. 1) Tocrpoitre rpaduns ymemnm y ~ 6x —x* - 5, xe(1; 5).

2) Hadigure nposencyTsn nospacTams 1 yosmammst bymrmu.

3) HaitguTe npoManoAmyio (yNKIMN 1 ONpEACTITE 3MAK TPORITO-
Amofi B mpoMeyTIAX BO3pACTAMS B YoMBamMS.

4) Kax nassmactes Touxa x, ~ 3 Ans oToit (ymemmn?

5) Haiture snasene '(3).

6) Crenaiire Bumozs: 1 oGcyuTe X BuecTe ¢ Kaaccox.

Bagauue 2. 1) Tocrpoiire rpaduusc ymcmuit y = | - 2, xe(0; 4).

2) Haiignre nponecyTicn nospactamns u youbams dymsmmn.

3) HafiTrTe MPORIBOZNYI0 1 OMpEACAIITE 3HAKH TPONIBOANOF B TO-
MemyTRaX BospacTamms 1 ybupamms.

4) Kax naammactes rouxa x, — 2 Ans ooii (ymemmn?

5) Cymecrayer i 1'(2)? OGocuyiite orser.

6) Crenaiie BLBOZEL I OGCYAITE X BNECTE C KAACCON.

Kax cOracyIoTcs BAIIN BMBOAH C ACCTATONNEIM YCAOBHEN BOIpAC-
Tammn m yOumAMNA (YNKIMN, a TAKKe ¢ HeODXONMMEIM VeTOBHEM DIC-
Tpemyma? Obocmyiire oTners.

Bamewamne. Jlns yro6eTA MPEACTABLTE AQMAIE (BYRKIME B BIAC

X -2, com ¥ € [24),
2 x, ecmn x € (0:2).

y-4- -3 my=

B
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PAsmEn S
c

1t 20 - 1 bax 4 4= 0;

2) &t - 20" - 2327 + 8x + 16

Coctasste cueTpirioe ypasieiie 4-ro TOPSAKA ¢ KOPHANIL,

5.5
e 5,3, L
» 3

Pemmre ypanuenia:
1) 2820 + 327 + Bx + 1
2) 12620 - 82 + 3x — 1= 0;

8) (x +4x) (¢ + x ~ 6) = (x* = 16%) (x* - 2x - 35);
4) (F + 5x) (- 3x ~ 28) = (x* ~ 16x) (x* -~ 2x - 35).

O 113 xopieii ypasuenis:
1) ax® - 22% - 5z + 6 = 0 pasen
2)x' + ax* = 5x + 6 = 0 panen 3;
8)x' -~ x* + ax + 12 = 0 pasen ~8;

2)2x° + 112 + 17x + a = 0 pasen ~0,5;
Haiiure snauenie a  xpyrne Kopmu ypasuemi.

Pemme ypasuenia:
Dt (l-a)x+
2) (@ - x) + (b~ X = (a+b- 2x).

Vupamuemns s nosropems
Onpenexire wactory Mecsna poxemss Boex yuenmkos § iiac-

ca Bateii WKOAL ¥ COCTABLTE TAGAMIY HACTOT BAPHALHORHOTO
paxa n mocTpofite noanron wactor. Haifante MOAY 1 MeAMARY.

JHloxazre TomaecTao

Ecan xy + 2% = 0, To NOKAIITe, UTO BEPHO PABEHCTRO
(2 @+ -2) =0

Haiiure newspectiusii wien x mpomop:

@'+ a0 plath)

n P n@-b)
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1) oemamounoe yenoaue sospacmanus gyneyuw.
Ecau a asdoii moure x nposesxymica (a3 b) aunoAnzemes yeaoeue
1) > 0, mo yricyusn se1zemes Gospacmarouseit Ha amox npoxescymie.
2) Jlocmamounoe ycnoaue yowaanun Gyuryu.
Ecu a xaxwdoii mouse x nposexymica (a; b) aninosnaemes yeaoaue
1) < 0, mo dyniuus s6asemes Yoouaaruels 1a 3moN npoNEAymIe.

BameTinn, 7o B KAMNLX BHIIE YCTOBITX BMECTO & 1 b MOATHO BIATH
o 1 oo, B OTOM CAYSAC YTBEPCICHHC TCOPEMI OKAKETCS BEPHBIN.
Tpwep 1. Ompeaemmn mposeryTkn 03-
pacTamna it yumann pynimm f(x) = 3x - x'.
A Jlannas Gymenus onpenenena ma mo-
mectne (3 @) u B0 Beex Touxax sTOro
smomectna Anddepenmupyena: f'(x) = 3 ~
- 3 wan f(x) = -3(x - D + 1). Torza
B cuny gocratounoro ycrosms nospactams 1
youmanms: ymrcwu (ca. Bhme) IPOMENRYTOK,
Tae f'(x) > 0, smaserca mpomexyTROM Bod.
pactames gymcnmn /(x), a npoMeNyTOK, TAC
Fx) < 0, amaseres mpoexyTRow yommAmRS
Gymenmn. Bmax npowssonuoii f'(x) mommo
yeranosuTs wetonom mwreppanon (puc. 7.4).
Caenosarenno, na mpomeacyrxe (1 1) dymrc.
s nospacract, a na mpomenyTKax (~; ~1)
Pre. 7.5 w (1; +%) dynxaus yousaer. Tpagwr oroit
Gymenmn naoSpancen ma puc. 7.5. B

7.4.2. HeoBXoTumLte 1 A0CTATONNLLE YEAOBIS dKCTPEMYMA Bymicun

Tlomsrue sxerpesyna (pymictumnt it usysanu 5 nynire 1.3 us pas-
sena 1. Tipumenenue npoussoAuOil HAMHOTO ObnertaeT mpouece onpe-
Aenemiin oicTpenyMOR ymKnmiz, CHANATA PACCMOTPHM HeOBXOXUMOC
Yenonme axerpesyxa.

Heobxodunoe yenoaue sxempemyma pynxyuu. Iycms dynn-
yus y = f(x) onpedeiena & oxpecmmuocmu mMowKY X = %, U X, A6A%-
emes mouroir axcmpenysa gyniyuu. Tozda aubo f'(x,)'= 0, ubo &
moure x, ne cyuecmeyem npoussodnois dannoi pynwyu.

A L1 ONIpeA@IEHNOCTII NPEANOMOAKIIN, UTO X, ABISETCS TOWKOf MaK-
cnnysa ynxuan y = f(x). Torza no onpedeeio Hafieres oxpecTHOCTI
o %, (%, - 5 %, + 3), (5> 0)), b KOTOpoit f(x,) aB1Reres HAGOTLIIL
amaveniien pynxnsin, Tax Kax , - TOUKa MAKCHNYMA, T0 TPOMEAYTON
(,~5:x,) anazerea nmposeKyTICOM BospacTamA dymic, .c. () > O npn
(x, 5 x,). Hoaroney f(x,) > 0. CAPYFOfi CTOPONL, HA TPOMEREYTICe (¥, , +3)
ymanma youmaer, T.e. £(x) < 0, x € (x; x, + 5). Cregonatemuio,
Fix) = 0, ccau n Touxe x, cymecrayer npomssoanas. Ma omix AByX
sepanencts /() = 0 win'B TouKe X, TPONIEOANAN ByRKIN HE cY-
mecrsyer. B
a1
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PEREN U HERPEPSIBHOCTS.
Pasaex 6. TIPEJEN M HENPEPBIBHOCTD

6.1. Tpeaea dynsmumn & Touse.
6.2. TIpeaea wic:080ii mocaCAORATETEROCTIE
6.3. Henpepssuocts dymsmn.

6.1. Tipexea dymicuuu » Touxe
6.1.1. TIpenea dymemmn 5 rowre

Tpescze wen At onpezeremte npesea GYNKIHI B TOKe paccuo-
[ —

Tpusep 1. A Pacesorpi dymenio /(x) = -, 9ra dymes onpene-
ena na neet wenoBoit ocx. Hanpusep, onpeenciia 8 Towkce x — 3. e
Smanenus nepenemmof bee ST MPUOTIKAIOTCS & TOKe 3, To COOTDeT-
crmywoupe smatema ymnn f(x) = x* TaKKe TpRGMKAIOTCR K 9. D70
DA w3 CaeAVIOWeH TAB IS SmaeIE (YW 00RO TOGH T — 3:

x 29 [ 29 | 208 [ 3 | 802305 81
x| 841 [8,7025]8,8804] 9 |9,1204]9,3025] 9,61

Boodine, xaiuss 6u1 Masan 1t Guano wacao &> 0, MOAHO Halirt ana-
e X, PR KOTOPHIX BMTOTNATOCH Gut mepanenctso [x* ~9| <. Tux
27070 AOCTATOIO BOTS SUATEIS X, PACTOAOKCHILE +KAK NOHO G-
s 1¢ Toure 3. Tlosrony, e onasemIs X MEHSIOTCS, CTPENAC K 3, T0
coorpercraytomme anauerus pymkmmm f(x) - x* npuSmwRaoTes X 9. B
970w cayuae roopa, wro 9 smaseTes mpeeaow dymemm f(x) - * upn

aprysemre x crpessmmenren 1 3. Ero sanncssaior Tax: lim x*

¥4

Tpusiep 2. A Pacoxorpuse dymxnuno £(x) = = Ofaactaio onpe-

-2
enemus otofi dymkm seasercs Mioecrso D(f) = (-3 2)U(2; +),
T.e.gymiI He onpeAenea TOALKO B TouKe x ~ 2. Eexu suauenis ¥
x4

XOTs1 611 He HAMIHOTO OTMHNAIOTCS OT 2, TO SHAMEHATETD APOGH

T2
ne paven mymio u o7a ApoGs mmeer cxucx. TloyToMy MOAHO paccua-
TPUBATL MOPAAOK MAMEmEHIT OTO ymKIIM Bo BCex TOUKaX x # 2. B
ceaylomeii TATNIE YKadaN MOPAROK MIMNCHHA SHAWCMNIl AQMHOI
pymxnumg oxo0 TowKH X = 2:

x [197 1,98 1,89 2 2,01 ] 2,02 2,08

@ymmn ne

3,07 | 3,98 | 3,99
onpezesena

4,01 4,02 | 4,03
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B nenow Towxn, B xoTOpHx mpomsBOTNAs
ymcnm pasma mymo mam me cymeernyer,
nasuBaTeR KpUmUNecKUN (cmayuonap-
o) mowkanu Gymenmn. Hanprep, A
ymcmm, Tpagmr KoTOpOi mI0OPamen ma
puc. 7.6, Toun x,, x,, ¥,, ¥, ABATOTC KPH-
mitccxmn. Tax KAk B TOIKAX X, X, X, TPO-
nopommas (ymemm panma mymo (KacaTems-
Ran 5 oTIX TOUKAX NapaenLia 0CK OX), & B
Touxe x, npomamoaas me cymectsyer (5 IToi
TOUKe HEBOIMOIKIO HPOBECTIE KACATELAYIO).

Tpuscep 2. A Ha pre. 7.7 naobpacen rpa-
e gymnmn y ~ [xl. Haw nasecto, wro
» Toure x ~ 0 ora Gymems ne et mpo>-
somuof, m.e. x = 0 - KpuTmuccras Toua. Tlo
TpaduKy miAmo, T B oTofi TouKe (K
Rocriract croero smmaysa. B

Tpuep 3. A Tpoussognas dymcmmn y
- x* obpamacres b nyaw B TowKE T 0, T.0.
x = 0 snsercn kpumeckoii Tousofi oTofi
ymn. Oguaxo b oroii Touxe pynxms e
useer oxerpenysa (puc. 7.8). Bl

Thpsuep 4. A Pacesorpune ymcmmo y = 2 +
+ l¢| (puc. 7.9). Tax xax dymemus » TouKe
x = 0 ne meer mponamoAHoir, To x ~ 0 pac-
CoaTpupacTes Ak KpuTwICCKas Towka oTo
ynxuwmn. Tem ue menee ua puc. 7.8 suguo,
4o x = 0 ue ABazereR TOuKOM AKCTPEMYMA
e

Mrax, Mt BN, WTO He KaXAGK KPUTH-
“eckas TouKa ABITETCR TOUKOR IKCTPEMYMA
e (npusteps: 3 1 4). Tloatomy, wrobu
OmpeAeITE, ARANETCS M AGHHAS KPHTIC-
cras Towsa TowKofi SKCTpeMyMA (ymEIM,
HCHOTBIYIOT CEAVIOILE AOCTATOWHLIE YCTO-
Bz oKeTpeNyNa (ymKmmL. Puc. 7.9

Hocmamounsie yenosus axempenyna dyuyuu. Ecau dynruus
f(x) nenpepuiana 6 moure x, u npousaodnas {'(x) Ha npoxexymrax
(a3 x,) u (x,; b) uxeem pasiuunie uaru, mo x, a6izemes mouroi
xempenyaa dynryuu f(x).

A unenno, ecau npu nepexode uepes mouxy ¥, ciesa Hanpaso
HaK npouseodnoil Nenaemes: a) c «+s Ha €=+, TO T, ~ TOUKA MAK-
Cmayya; 6) ¢ «~» B o+, TO X, - TOUKA MERIMYNA.

210
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Orciona BiHo, 410 10 Mepe mpHGKewNs SHAtenHii X K 2 (cnpava
W cleBa) COOTBTCTBYIOIIE SHAMEHIE (YNKIUMN NPHOTIKAIOTCH K
4. Teneps otor daxt yerauomm Maremaruuecki myrem. Jpyrinm
CoBaMI, OKANEN, 70, HOAGHPAT SHANHIS X B JOCTATONNO MAOi

[ -a_ |

opecTHOCTI TowiH 2, SHateNHS PAsHOCTIE Moo cxeaaTh

ensime, wen moGoro, narepes sanannoro wiena ¢ > 0. leiicTaurento,

cemxs2ummaxxax X% —4-x+2-4-

2, 10 nepanencrao

)

oo samucars » puze
Je-2<e. @
Orciona mwo, R0 ecnm amaTeIA T YAORTCTROPAIOR HEpABCHCTRY

(2) (mpis o703  # 2), TO COOTBETCTBYIOMIIE SHANCRIA GYEKIIH f(x) Tak-
e yaoBACTROpAIOT HepasercTsy (1), T.e. CTN SHANCHIE ¥ CTPENATCS

% 2, 0 coomsereTnyiomue smasenns pymm f (x

sxaiorest 1 4. B TaKiX CaywanX, Xors i GymK-

nus e onpexenena  cawoii TouKe X = 2, cie-

AveT cumraTs, wro oma mMeeT mpefex mpi ¥

crpessmmenes k 2: lim - Cxasammoe
oy
MOXHO HOSCHITS TEOMETPUIECKI ¢ HOMOIIBIO
x4

rpadua gy {(x) === (prc. 6.1).

Orciona suamo, To o Mepe mpuGMEHeni

. Puc. 6.1
suasemuit x 1 2 (x # 2) coorsercrayiomme
suauenis dymsmms npuGmmKatoTes k 4. W

Teneps aazuse onpexesenie HONATHIO Hpexeaa GYHKII B TOUKE.

Onperecue. Ecau 018 aw6ozo wucaa o > 0 naidemes oxpecm
Hoemb mouku x = a, mo 03 uioGoit mowku x (x + ) amoit oxpecm.
Hoemu abunoansemes nepaaencmao

[f(x)-4]<e,

4 wueao A nasweaemes npedenon pynkyuu f(x) @ mouke x ~

910 samucnmaior rax: lm f(x) = A w snraior: «[pezen Gy

f(x) mpn x, cTpemamestea  a, paner A>.
150
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Allyems ['(0) > 0, Ve (aix,) n /') < 0,Vxe (x:b). Torsa mo
AocTaToMIONY yet0BMIO ROSPACTANIS 1 YBuBaIA dymKH (cTp. 218)
‘bymcwn £ (x) na npovenyrxe (a; x,) Bospactaet, a a mpoMENYT-
xe (1, b) yousaer. Otcioxa f(x,) > f(x), Vxe (aix,) ® 1(x) > fx)s
Ve (x,3b), me. rn moboro xe(a; b) BHEOTHEETCH HEpABOHCTEO
fx) > f(x), (¢ # ). Cacgomareasno, x, - Tousa Maxcuyya. B

| ]

Tlyuxe 6) poxasmsacres amazormmo.

Mrax, npu onpesesteniii JKCTpenyMa (Y HKINI cTEAYeT IpHACPHH-
BaThes ey npaBIL.

1) Hyseno naitmu spumuseciue mouru dyniuut, m. e. neo6xo
Guso naimu mowru, 6 Komopewx npouseodnan gynryuu pasna
hyan uau npouseodnas ne cyusecmeyem.

2) Hyseno uceaedosam snaxu npowseodnoit 6 oxpecmmoemu xaz-
Goit kpumunecroix mowu. Ecau npu npoxoxdenuu uepes rpumune
exyno mouxy x, c1eaa nanpaso snax npouseodnoi:

) MeHREMES € Wy HG ¢, MO X, - MOUKA NKCUNYNT;

6) Mensemes ¢ «—» Ha «t», mo X, - mouKa KuRURYNG;

5) He MeHREMER, MO X, HE S6ASCTIER MONKOI JNCMpENyHA.

Hanpuyep, paccuorpnw dymemo y — 3x - ' (npmep 1). Tax
ax y’ = 3 - 82 — 8(1 - )1 + 2), T0 Towkm x, ~ -1 m ¥, ~ 1
smasoTes xpuTmeckmn Toukayu. Ha prc. 7.4 noxasano momeneme
amaxa mpomanoamoii. Otcrona x, = 1 - Towka Maxcmywa dymenms, a
x, = -1 - Towxa smmmeya.

@y y - [x], pacemorpennas nasn » npyepe 2, ne meet mpo-
namozmoi B TouKe ¥ = 0, T.e. x — 0 - KpuTHCcKan Towka. Tax Kax
mprx<0=y--xuy --l<Ommpuz>0=y-xmuy ~1>0,
70 Touxa x — 0 smaseTes Towof MummMyNa.

A gnn pymcman y — x* (npmvep 3) Tomsca x ~ 0 snaseres kpuT-
secxoit Touroii. Tax Kax mpw x # 0 =y’ = 3x° > 0, To B oxpecTHOCTH
70w x ~ 0 npoMImOATA HE MENSET CHOETO amAKA 1 B Tl TouKE HET
xerpexya (puc. 7.8). B

W L o oresenmomen mpouescym mospacruna u ybunemes gyt
2. ro Tasoe Touka okerpexyha? KaKue TONKH HAIMBAIOTES TONKANM
sascemnya (utmaseya)? Jlaffre onpesesenc.
3. KaKite TOUKI HAILIBAIOTCS KHTHHOCIIMI TOUKANI PYHKI?
4. CopuyupyliTe HeOBX0MMMO YCIOBHE IKCTPeNYMA DYHKIIH K 10-
5. CopuyaupyiiTe HepIOC AOCTATOWNOE YCIONHE IKCTPOMYNA (YHK-
s 1 AOKAHITE oFO.
6. Copuy1upyiiTe NPADILIA HAXOAEHIS TOUEK IKCTPEMYNA (MaKeH-
MYMA 1 MHIIMYMA) QYK 1 TOACHITE 14X CMMCA Ha TpHMOpe.
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TPEREN U HERPEPSIBHOCTS.

Hrax, cean lim/ () = 4, 70 ne odsasensio, srrodss s /(x)
flx)=4,
0 wie10 A 1 snaveme dynxiun f(a) nesanncns APY o7 Apyra. Bo
f(x)=f(a)
(mpmep 1). A wmorsa wowes oxasamscs, wro lim/(x) # f(a) . Tose-
g —
Tpunep 3. A Paceworpin npesea gy
v

6uuma ompeseena  Toe ¥ = a (apuseep 2). B neron, ect Li

MmOTIX Caysanx BMHOTHsETCS pasencTso A = f(a), T.e.

3x, ccam x <1,
F(x)=11 ecmx=1,
4-x, com x> 1
5 rowxe x ~ 1. Ha puc. 6.2 maobpa-
en rpadux oroii dymemmm. Otciozma
B0, wTo Mo Mepe mpuGmHenns ap-
rymenta x 1 1 coornercTaylomme amase-
wms pymmn meorpanenmo npuGT-
im /(x) =3. A Tax

xawores x 3, T.e.

Puc. 6.2 was f(1) = 1, 7o limf(x) # £(1). W

6.1.2. Ocnosmue cn

crsa mpeneaa dymet

Tipenes (ymsum obxagaer creaylomus choficTaams.

1. Hpedex nocmosnnoii pasen casoit nocmosnoi
2. Mocmosnnuis snoscumess soxno abunocums sa
[k f(x)]=k-limf(x).

3. Beau caazacwe useom npedes, mo npeden ey paser ey
x)+g(x)] = L
', Ecau conroscumesu userom npedex, mo npedex npoussedeius pa
tim(7(x) 8 (x)) = lim () Tim g (x)

5. Ecau gyweyuu f(x) u g(x) unewm npedes s mouxe x = a,

e npedexos:

aen npousaedenuto npedeaoa:

npusex Hm () # 0, mo npedea vacmnozo pasen wacmruony npede

200 )
)

A B xauecrne obpamma zoxazen cnoficrno 2. Tlyers im f(x) = A
& limg(x) = B. Toraa no onpegenenmio x1a Ve >0 cymecrayer Ta-
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AT OROMET FYNIEGKAE S PABHERW 1V CHETENE

HAIX GHAUGHIAX TepEMEHHMIX. PACCMOTDIM HCKOTBKO NPHMEPOR Ha
AOKAIATELCTRO TPUTOHOMETPIICCKIIX HEPARCHCTS.

otp

Ipisiep 7. Jlokasen Hepagescrao cos

rx,Bs[

TE(’; 5)"

Toorony 0 < cos &

ﬁ>

Torza cos

pasencray cos 2P B <1 4 sumonusercn ann mobcx o, ﬁs(

1
Tpisiep 8. oxamen nepasescrao Lo

o, B, y - yrum Tpeyrombmisa.

1

° B
A Tax xax swpaemns sin%, sins, sin noommremsms, To 1
E 2 trarith,

s Moo piMeniTs Hepasenctno Komu a +b+c > 3Yabe ;

Teneps. npeoGpasyex noaKopentoe Bpaneue.

y_1 B-v__ B+y
B

sin sinbsin?

| Taxxax B+ y=n-a
55 B+y

B
]f‘ i [ ,3] sin n0coosP T a1
B 27z B

BN

20 e i o
Tosromy sin-sinB-sin? < Lain(1-5in2 ). A rax xax gymennn
MR A z( z] A

11-1)

ft)=

o
stefos 1], [0<5‘n§:t<‘)cnn; nanGomsmee amave-

Sl lly
7) 222

Hie IpUIMMAET TOALKO HPH
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777,

778

779,

7.80.

7.81.

7.82.

7.83.

PAsmEn T

Ynpamue

A

B ynpamenisx 7.77-7.80 naiigure nponesyTic 5ospacrams
 yOuames Gy,

Dy-2-u By=3-3 By-2e-dxis
Hy

x- 2+ 3y Hy-1-@-DB+20); By-r+xtl

T T8 2)y -+ 8~ 6x +5;

Dy

1)y i,.(,,;); 2)y -3 - cos2e;

. ’
mo-efe3) P

Dy-ax-I. 2)
)y 7 )y

3)y = w1 - x) Hy

B ynpaxcuenusx 7.81-7.83 naiizure Touxi sxcrpenysa dymx-
D W SHAenI YHKIME B TOUKAX IKCTPEMYMA.

2)y = Tt - 56x + 8
4y -2+ 6+ 9x.

2y =2 - 8x;

Hy=tix

1) y = Beosx;

B ynpascuenusx 7.84-
ey —

87 maiijure mpOMERYTII MOHOTOMIO-
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PAsBER S

Koe wnero §>0, W0 AnA Vx, VAOBICTHOPAIOMEro HepaBemcTsy

0<fr-al<d, sepuo mepasencrso [f)-A|<5 u g~ B|<

Bl

Tootomy [(f(x) + g(x)) - (4 + B) < |f(x) - A|+ [g(x) - B|< §+ f =¢. Cre-

rovarensuo, mo onpeacaemumo lim(/(x)+ g(x) = A+ B = lim f(x) +
+limg(). @ o o

PaGow b wpye
Hoxasure caojicraa 1°, 3, 4', Onupascs Ha JOKAIATELOTRO CRO-
crsa 2.

Paceworpue 1im 28 Benn snces sumomnmores  pasencrua
g
limf(x)=0 u limf(g)=0, To oToT mpesen masmmacTes meompexe-

[

. A cean sumommsores pascncsa lim f(x)
3 » Jim £
 lim g(x) = o » TO AAEM TpEACT MAIHBACTCS HEONPEACTEHHOCTEIO

semnocTsio DA

suga =

PaCeAOTpHN HpHMEDH HAXONACHIS IPEACIOD.

veep 4. Hafizes lim ———— .
e LR P

A Buamenares apoSu x' -~ x + 1 NOA aHAKOM Mpexena me pamen

symio mpi x ~ 2. TosToMy BMpaceHIe npu x = 2 onpenexe-

50, Creposatensio, 10 Teopee 5

I limz* > 4
M gle ee1) P2l T
e 5. Haie lim T35

A Brecs cpaay mpemmTs Teopenty 5 e norywes, 7.1, mpn = 1 mst-
paceme x* - 8z + 7~ 1 -8 + 7 0. B raxmx caysasx nysmo npeAnapu-
TeHO NPeOpAIOBATS BHpAKeNIEe, CONEPIKAILECCS O SHAKOM IpEAET.
Tasc e 2~ 8 + 7 = (x - Dx ~ T) mx* - 5z + 4 = (x ~ 1z - 4), 0 mpm

Jx-4) x4

Tosroxy lim = lim 05.m
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B osinY

inBsin2 <1 Mooromy
272"

6, uro u TpeGosaocs aoxasars. W

“
R c
Tpusiep 9. Towanes: uepaencrao sinx <
x
<x < tgx, com xe0; Z).
) J

A Paccatorpinst oxpymocrs ¢ wewTpos s
mawane xoopaumar w pamuycom R (puc. 3.7).

Tlyers OA - OB = R, ZAOB - x,

0<x<l,Acion .

Torza sepio nepasenctao RaouST

Suson < Suson < Suoc » T-€0

lpsine<lracl
2 2
o0ch soxazars. B P 5

Tiponep 10, oxaen epasescrso x - < sinx, e x [n; ,]

flgx wn sinx < x < igx, wTo 1 TpeSona-

A Tieess sinx = 2t cos® £ = 21 {1 sin® £ ). T e sinx <. <
e o)

< tg, 7o cupasonmmess mepasemcraa 155> % w 1oaimtE>1-Z

PR —— o>t .
Caenonasenuuo, sinx >2 :[1,7] L SR —
xasars. W 2 2 4

[, 1 Pesscue cuies sousrul cpeuinh nepaseicros 1 <oKL

nepasereruos
Hanmuuire Oy pelieniis HpOCTOHIIIE TPIFONONCTPIICCKIEX.

nepaserrs. Jokasirre mx.

OGucuure eiiaca orpaemua | a | < 1 » opwyaax 1)-4). Toseny

& opuy.aax 5)-8) er 1010600 orpamten? Kakie onaviemns o

sonyermst B omirx Gopyaax? Mosesry?

Vnpamueuns
B ynpasuensx 3.64-3.67 peunure nepasercrsa.
A

1
3.64. 1) sinx =55 2) cosx <=3 3) tgx>
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7.84.

7.85.

7.86.

7.87.

7.88.

7.89.

7.90.

791,

7.92.

1y -+ 8+ Bxt
By-2c-x+1;

Dy-1+ )= o
m:[ FYSRER

1) y = sin2x + x; 2) y = sinx + cosx;
3)y = x - cos2x; 4)y = x - sin2x.
Dy=VF-1; 2)y=\5-2x;

PN e By-r ik

B ynpasensnx 7.88-7.91 naitpure axcrpemymst pyniit.

1)y =220 - 3% 2y =2 - 62 + 121
3y -ax - 4)y = 200 - 627 - 18x + T,

2y =—x* ' r2.
Dy=sinx-cosri 2 ymsin'x-3i By sing + g
Dy xamign 5 y=Joress Oy=g

Tloxanure, wto pymicus ApiseTes MOROTOMNOH Ha Beeil we-
t0m0fi mpaoi:

DA =5 -E ok 2) )= 6 - 6x- 20 + Ba
) 1) -2 ) 1) +
3)y = 22 - sinx; Hy-cosd-
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2 2 -52* +10x-12
Tpuseep 6. Haiizoss lim X202 #1012
. 3 x'-20" -2x-3
A Taxc e, xax 5 n mpuvepe 5, AmAMERATETS 3 HETNTETH APOGH
o marow nmpeena paswss 0 mpi ¥ — 3. Moorowy Tar e, Kax 1
TDCALIAYIIEN TPWMEDE, MPEARAPHTEADHO HYAKHO YAPOCTITTS ADOGD, pad-
opxn eanen, 1 snavenaret, ma MmomHTex. [l1a 9T0r0 Mo CxeNe
Topaepa o smorowens: myscio paseasy ma Anynen  — 3:

1] 5 [10]-12 1] 2] 2] 8
~g[t|-2]4]0 fa-a[t[1]1] 0

Orciona x* ~ 5’ + 10% - 12 = (x - 3 ~ 2x + Hu &'
-3 (x- )t x+ 1)

Crezosatesio,
B 200 d)
i (x-3) [ ra+1)
9-6+4_ 7

9781 13

x+2
Tres-1

2 1 wHCANTENS, 1 GHAMEHATETH APOGH PARNLL HYTIO.

Tpuep 7. Haiigen lim

Allpnx

U065t HIBABNTLCA OT HEOMPEACTENHOCTH BHAQ U, W WMCANTCS, It
o

SHaMeHATe:IL APOG YMHOIKHM Ha CONPSKENHOS BHPAMEHUE IHAMCHA-
Teas, T.e. na nupamenne VX +3+1:

£r2 o (x+2)(Jx+3+1)

“m(xn](‘nau):h

T s

(e+3+1)-2.m

6.

Tipexes dymcuon wa Gecxoueumoet

Jlo cux mop M paccMATpHBATE IPEACTH BYHI B KOMEUHLX
roukax, =.c. pacewarpnans supascenme i (x) 5 Toukax a, A1% Ko-

opuax: Jaf <+ . Bcan (rymwausn = f(x) onpeseaena na sceit uncaonodi
IpANOM, 1O corS CMCR PACCNATpHBATA Tpeen STOl GYNKIUIN TP
oot G mpr x> ).
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3.65.

3.66.

3.67.

3.68.

3.69.

3.70.

371

372,

102

PRI oonza 2 o) ctgx < B .
B B

1 2cose130; 2 2eines 3305

3 2eomx 30, ) atgxeEo0.

7

1 jood
sin2x< sinZ<
1) <5 3 sing

gsesl 5 ﬁm[;,;)d: o ﬁtg{31+£]<l_

" £ 1 .
L . ) fegZ-2¢ )51,
1 & 5537 zyftg[‘ ]> 5
3) dsin2x-cos2x > 3 ; 9 mg(5+£]>,
i3
5y conX-conx—ainz-sinZ<-3,  6) 05aindx<—0.2
) 3 3 3z ), 5sindx < -0,2.

‘HaiiuTe pewenius HePABENCTS, 1eXANLe 1A YKASANHOM HpONe-
swyrice:

E T B x
panea-dxe(5 2} oot B xe510]

P

T . 2
BeE>1, 15[72. Z]‘ oy sinze <2 o x).

B
B ynpasenusx 3.69-3.71 u 8.73-3.75 peme uepanercrza.

1) sinx > cosx; 2) cos®x + sinx - cosx>1;

% p
sinfa+ X} cosf+2)>025; 1) sin2e+ VBoos2x > -1
3 [ +6) [ +6)> 1) sin2e + V3.

1) sinx - Bcosx < 2)1-sinx + cosx <
3) Zcos2x + sin2v > tgxi  4) cosx - tg2c > 0,
1) sinx+cosx > 2 2) tgx>sinx;

3) tgx ¢ otgxs2; 1) sinze> 2sinz.
Haiianre ofmacts onpeaexenma dymims:

1) y = Jsinfeosx) ; 2) y = aresin(1+ tg*rx)
3) v = arccos(tgx); 4 y=Jtgx—simz.
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PAsgEnT
c

7.93. Cxomuo xopaeit myeer ypasiemine:
1) - 6xt- 155+ 2= 0;
3) 20° — 6a* — 48x — 17 =

7.94. Hanummre ypasmense xacarexsmoil x wpusoii y=v2-5x »
TOUKe e MEPECEUEINI © OChIO OPAMIAT.

7.95.  Hamumure ypasmenie kacatensiiofi & kpusoft y = 2x) - 82 + 6x,

napanaexsuoi npamoi 6x ~ y ~
V' +1, xoropan

7.96. Cymecrsyer nu Kacarerbuan K KpuBOi
napantersua npsMoit y ~ x7

7.97. Hajimure mposenyrion pospacramus, yomsams 1 TowKH drc-
Tpemya pymcmm:
Dy=w-6x - 15542 2)y - sine + costr.

Vnpamuems an nosropems
7.98. Buuncane:

1432+ T2+ 124 .+ 2 2) 512+ 256 + 128 + .. + 2.

7.100. Pemre ypasenme: 1) e ~ 3| + 2 + 1= 45 2)[3x + 1)+ x =

7.5. YNpOmenHA €XeMA HCCAETOBAMNS U MOCTPOCHIS
rpaduka dymEuHI

venbee snauenis Gymemn ua orpesie

Tiyers gymiuus y = /(x) nenpepusia ua orpese [a; b]. Torza oua
na otpeaice [a; b] MpHEIDIACT cRON HAGOALIIC I HAMEHLIICe JatC-
sus. Tenept PACCMOTPIM RONPOCH HAXOACICHHS OTHX aHANCHIL.

Ouenino, uro dymsmus y = f(x) na orpesie [a; b] cron nauGoms-
Iice 1 HANMENBIICE INANCHIA MOWET NPHHHMATE B TOUKAX IKCTPENY-
a, npumazesanyx orpesicy [a; b] mui na xomax a, b ororo oTpesKa.
TloTomy HauGoxbIIee i HAMEHSIIC SHAMEHIS BYHKINM Ha OTPe3Ke
OUPEAEITOT 10 HIKECTEAYIONIN TPABHIAN.

1) Hyseno naiimu xpumusecwue mowsu ynwyu y = f(2), npu-
nadaexcauyue ompesry [a; bl, u ux axecme ¢ a u b nyscno awnicams
 nopadre aospacmanun: a, %, x,, . %, b.

2) B naidennsix moukax nyscno onpedeaums snavenus pyni-
wuu: @), f05,), 15), -oos 12, 10)-

3) Cpedu amuux walideni avenui gy wyoeo omoGpams nau-
Goxsuuee  wauensiee, Komopeie u Gy0ym. coomeemcmaeno, nauGouLN
w naw e snavena ynegu y = f(2) na ompesre [a; b].
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Onpeseacnnc. Ecau pynryus y = f(x) onpedeaena na unoxcecmae
(-3 +) u dan aw60z0 & > 0 cyweemeyem k > 0, maroe, umo npu
6cex x > k (wnu x < ~k) Gwnoanzemes nepasencmeo

[fla)-4|<e, @)

mo wueao A nasweaemes npedexox dynruuu f(x) npu x>+ (coom:
sememacnno npu x—>--x) u €20 sanuceGaM Max:

lim £(x)= A lim f(x) = 4). @

Tipeen, ompesensestii pasescrsoM (1), HasuBaior mpedeaon
ynryuu f(z) va Secromeuocrs. Jl1n HpeACToR dyNKII ua Gecko-
NewsoCTH BOTMAOTCS Bee TeopeNEt 2-5 13 1. 6.1.2.

2-1 2
x+3 5

Tpuniep 8. Rowaes, uro Li

A Paccyorpus moxys passocTit

ST

b -al-[E -4 b ks

Tax xax mpi x>+ = 5x + 3 > +m, 10 —LL___, 0. Cregosarens-
5(5x+3) 2:-1 2

w0, mpix gocraTouwo Gombuminx x > > 0 woxyas pasuoct [= 3 =3

OPET IpHRINATY SHATeRSS, NENbICS, e TIO00C HAEPOR SaKAHHOS
“men0 & > 0. CEROBATENbHO, WHETO 2 SBACTCH TPeAeoN hymKmt
21 5

5x+3

puesanue. dror npezea oo wadiz, neromaya pasericrao lim -

npi x>+, W

6.1.4. Acusrrorss dymrwmn

Tiyers (ymens y = f(x) onpexexena na wuowectse (a; c)u (c; b).
Xors (pymkmms me ompenenema b TouKe T — ¢, Hce e B HTO TouKE
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PAsmER S

1) finx| < feos.x|; 2) finx| > feos x|;
1 .
3) pina|-cosx > 1 1) 4(sin* x~feosaf) <1,
c

p BodEin o) inn‘.x+sir;xfl<0;
|sin x — cos x| 2(sinx + cosx) -2

3 <1 g [Alnrroos) Ve,
sinx +cos x 2V2 ~(sinx + cos.x)

1) Bsin x+sin 2 > dcos2x; 2) dsin’ x < 2sinx +cos2e s

3) sinBx >4sinx-cos2r;  4) Gsinx-cosZx—2sindx <4;
5) cos(sinx) <0; 6) 5+ 2cos2x < 3[2sinx 1],
Jlas xancgoro xe R foxaute mepanenctso:

1) facosx +bsinx| <@ + b ; 2) 4sindx +5 > dcos2x +5sinx .

Jowanre nepasencrso (1-cosa)(1-cosp)(1-cosy) < %_ .
@, B,y - yrau peyronumca.
Hoxannze nepanenctao

111
oo Goal ooay
~ YR ocTpoyTOMLHOTO TpeyroALINIa.

1 565 2) tg'a s tgBetg’y> 9, comm o,

Jan xamnoro xe [o, g] oxamTe nepasecrao:

2 x-Z ctgx; 8) 1-cosr= .
) x-<tg ) Y

1) cosx<1-%
) 2 16

Vnpamuewus s nosropems

23

Cpasmure e

N ;e
sin 2%y sin e g O
) sin=7 ERE s

Pemire ypasnenms:

1) xt —dx+|rt - 2044

N

Tipu xawmx swavemnsx m ypaswemse 2x' +mx+18=0 useer
B pasix Kopia?
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Tpuwep 1. Haiizes manGomvmee n mamensmee snasemns dymc-
g = x* - 3z + 1 na orpeare [-3; 0].

A Cuawana onpegemme xpuTisecrue Towkn pymemmn: y' = 3x° -3~
=8z~ 1 + 1)~ 0=z, = -1, x, - 1. Ha mux Torewo x — -1 mpmmax-
encut ovpearcy [-3; 0]. Hoorosy myncno onpeaeants onasens (ymx-
8 rouxax: ~3; ~1; 0. Macent f(-3) = (-3)° ~ 3(-3) + 1 = ~17, (-1
=(-1 ~3(-1) + 1 = 3, f(0) = 1. Cezomareasio, f(~1) = 3 - nanGomsce

amaucne dysicn na otpeaice [8; 0, a f(-3) - ~17 - e namsennmee
suasense. Orser: max/ (x) 5 minf(x)=/(-3)--17.0
Tpiep 2. Ma mpasoyrozsmofi et
pasuepox (80+50) cx myio crenath xo-
pobiy Gea xpemxn ¢ manGomsmedt nuecTi-
soeTsio (06meston) (pic. 7.10).
I A Kax noxasano ma puc. 7.10, cropony
KBaapata, KoTopii BpeIRETCR WD AGHHOH
I [« | mecrn, ofoonawm wepea x.
— Tora 0 < x < 25 n o6 KopoBxn paven
BaESL0: V(x) = £+ (80 - 2x)(50 - 2x) = 4x* - 260x° +
+ 4000z, 7. obmex ropodiar V() eors yiic-
nnst, sapucamas ot x. Tertepy nycHo onpeaeTHTS HaGOTbIICE JnARCHIE
ooyt wa orpeace [0; 25: V'(x) = 12x° - 520z + 4000 = 0 = 3 -

?e [0:25], o naxome amavems V(x) dymmun B Towxax 0; 10;

25, . e. V(0) = V(25) = 0 1 V(10) = 18000. Crezonarensio, mps & =
=10 cx owex ropobn Gyaet manGonsmm.

Orser: V = 18000 cx'. W

7.5.2. Ynpomer

it exena HeexexOBAIS W HOCTPOCHI

rpaduia by

Mt yoe paccMaTpuBALE STY CXeMY HCCAEOBANIL M HOCTpOEHI

rpaguica i 5 nymkre 1.3 13 pasaena 1. Becs wut Gyex npiiep-
JKHBATHCS TOfi e CXeMb HCCTEOBANI I TOCTPOCHIS TPAHKA BYHIc-
i, OxHaKo Haima gaTbuelian PAGOTa O HCCTEOBANINO QYKL 50
MHOTOM OTIHAETCS OT VKASAHIOI CXEMHI TIO COTEPIAIMIO, T.K. SAEC
M B TOAHO Mepe HONOTL3YeM TORATIE TPOUIBOAHOR (QYHKIIM, KOTO-
Ppa HaMHOro oeraeT PASOTY MO MEOFIM MYHKTAM cXedsi. VTak, npir
HeCTe0BAR M (YK VIOGHO HPHACPIKHBATECH CICAVIONeli CXens.

1. Hyaeno naiimu ofxacme onpedexenus dynruuu.

2. Ecau ecmn, mo nyano naimu mouku paspwea dynxuuu u

onpedeaums sepmuraoibie acuxnmomb.
3. Hyacno onpedeaums wemocms u nepuoduunocms dynryu.

a1
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Moo paccwarpusars npesen otofi dymkmm. Ipesenst

]

w lim f(x) nasusaorca oduocmopounuxu npederawu Gywkmims
)

= f(x) B mowxe x = ¢, a unenno nepRAL npexen NATMBACTCA Aeani

npedenox dymxius y ~ f(x) B TouKe x = ¢ 1 BTOpOfi HpeAE - npaasA

npedeno oroit dymcuun 1 Toue x = ¢. Hx cooTReTCTRENHO SAMICL-

lim £ (x) fe+0).

fle-0)u lim 7

x-1, ecnu x <1,

Hanpuxep, pacemorpin dymicmmo f(x) = 12, ecan x =1,

32, ecu x> 1.

Js ovoft dymicunt lim (x) = 0, lim f(x)=1 1 f(1) = 2 (puc. 6.3).

OAHOCTOpORHIIE IPEACTA TECHO CRA3AAL ¢ TONATHEM ACHMITOTS! (BYHK-
mpn. B esoM PASTIAION TP BN ACHMITOT (YNNI DepTHKATLHAS
‘ACHMIITOTa, TOPUSOTATbHAS! ACHMIITOTA 1 HAIIONHAS ACHIITOTA.

Onpercacnne. 1) Eexu pynrqus y - f(x) onpedeacna na ano
acecmoe [a; ) (¢; b] u wnoansemes no kpaineit aiepe 0o us coom:

nowenuit lim () = 2. Lim f(x) = oo u lim f(x) = 0, monpanaz

X = ¢ Haswaaemcs aepmuxanvnoi acuxnmomoti Imoil pyHKuuL.
2) Beau 0as dynwyuu y = [(x) swinoansemes xoms Gvi 00uo us

coomnowenui Jim f(x)=b  lim f(x)=b, mo npanas y = b na

swieaemes zopusonmanbnoi acunnmomoi dannoi pynryu.
8) Ecau 0 ynruuu y ~ f(x) u npasoic y = hx + b awnoansemes
xoms Gvt 00no ws coommousenuis lim (f (x) = (kx + b)) = 0 w lim (£ (x) ~

Puc. 63
160
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Paszex 4. BEPOSTHOCTD.

4.1, Daementut xovGumaropusi. Bunon Htorona.
4.2, Are6pa coBLITMI 1 KTACCINICCKOR OIPEACICIIE BOPOATHOCTIL
4.3. Toanas neposocts. codurrms. Gopuyaa Baiteca.

4.4. @opmyaa Bepuyaan. TlonaTie 3akoua Goabumx wicet.

Tax KAk S7EMEHTSE TCOpIK BEPORTHOCTE I MaTeMATITCCKO CTaTIE-
i moywaloTes ¢ 7 K1aCCA, TO SACCH TOBTOPMM POJiACHILIE TeMb,
HEOGXoAuMbIe /TS HIYHHIS HOBOTO MATEpHATA.

4.1 Daementhr KoMOuHATOPHEN.
Bunom Heioroua

Ha npaxTike WacTO NPHXOANTCR TOACYHTHEATE BCCBOIMOKIMIC
BADHANTA! BIMHMNOTO PACTOTOACHI NPEAMETOR WM IHATE Be B03-
MOXHLLe HCXOAN KaKOii-THOO HAUIeii ACATEABHOCTH W MOCTATE BCE
BOIMOHAE CHOCOB ero BMTOAHERNs, HANDIMED, CKOTLKIL CI0CO-
631 MOIHO PACHPOACTHTE 5 VHeOHUKOR MEAZY ABYMS VMCHHKAMI
I, CKOALKIAI COCOBAMH MOYKHO BHIGPATS <KOPOTA» 1 <KOPOICRY
IIKOTLHOTO BA7A 13 NPETEHACHTOR, COCTORIMIX 3 5 1oHomeH 1 5 Ae-
symes, u 7. 4. TI0A00HNE 3a7a%H HASHBAIOTCS KOMOUNAMOPHILAY 30~
Oauasu, a OTACTL MATeMATMIH, HSYHAIOUAS KOMOUHATOPHbE SATaH, —
‘komBunamopuroii.

4.

. DaevenTa KoMGHRATOpMIN

1. Ipasuno cymmer. Gepea A ofosmatims MuosecTs0, coctonmice
1 KOHENHOTO HCAA SACMEHTOR, 0fosHauAENOe n(A).
Jl1n ano0ewx woneuneix snosecma A u B aepno pasencmeao
R(AUB) = n(4) + n(B) - n(ANB). %)
Bameris, uto opyyaa (1) RepHA A5 TO6OTO KOTHIECTRA 0FLEAN-
nemuit xomeunux Mmowecrs. Hanpusep, ora popyysa a1 ofmesuse-
nits Tpex muoeetn A, B 1t C sanucsacTes Tax:

RAUBUC) = n(d) + n(B) + n(C) - n(ANB) - n(ANC) -
- n(BNC) + n(ANBNC).

2. Mpasuno npoussedenun. J1a aiobux Konewnbix wnoxecma

A u B xoxunecmao m acex nap ouda (a; b). (acA, beB) maroao:
m = n(4) - n(B). @
Tpiesiep 1. COALKO CYMmECTRYCT TPXaUAUNEX WG, ACTAIIXCH

ua 2, ua 3, ma 57

A Uepea A oboaating MHOECTHO RCeX TPEXDHAMNIX wHCET, Ae-

asmuxes ma 2, uepes B ~ jexsmuxes ma 3 wepes C - jersupex-
s na 5. Hysiio uafitn snauenie supamenus n(AUBUC). Tax xax

@

100
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4. Hyseno onpedeaums xoopdunams: mouex nepecenenus pagpura
ymiuuu ¢ ocanu xoopdunam.

5. Hyano naiimu kpumuneckue mousu gynruu.

6. Onpedeaums npoxexymicu cospacmanus u yoweanus pynx-
uu u e mouru sxempenyna.

7. Ecau neobxodu:o, mo onpedeasiom koopdunamst HECKONbKUT
mouer, npunadaexcauux zpagury pynruuu, u naidennsie dannvie
s ydofemea sanocam & umozoayio madauwy. C noxowsio moit ma-
Gauyp cxexamuvecku cmposm zpaguic pynruu

Pacexorpun npivep.

Tipssiep 3. Mceneayem  moctpomse rpadus dymcmmm y = x4+ — 2.

A1) Obmacs ompeaenenmst: D(f) = (-3 ).

2) Dymcua we mNeeT TOVEK PASpLDA, T.e. OHA HCNPEPUBNA Ha
nceit 'meonoit mpasofi.

3) ymcuns obmero suza (POB), T.e. ne spaseTes HeTHOf WM HE-
senoit. Hemepuoamiccxas.

4) Tlepecenemie ¢ ocmo Ox: y = 0 = 2 + x* ~ 2 = 0 = (x - (x* +
+22+2)=0=x~ 1, me. c ocwo Ox nepeceraces » Touxe (1; 0).

Tlepecesemne ¢ ocbio Oy : x = 0 = y ~ -2, T.e. ¢ ocbio Oy epece-
xactes » Toure (0; ~2).

5) y' =32 +2x 3x(x+E]:D: 4
Foen, B
) Oupeoas sumss upouomogzo

1%, =0 ~ xpummecie

3

MeTogox miTepRaTon.

+ +

3 2
Orciona pisaro, o Gymkis wa MHowecTSE (7 ,]u(.x +m) 505-

2

3

pactae, a na npovescyTie (,

)yﬁunzﬂ. B, x,

Ka Maxcunyna, a x, = 0 - Touxa NuEHMYMa, T. ¢, max (x)
50
o7
T) Onpejesennsie BEIIE JAHHLE BHECEM B TAGAHIY.

,85, minf(x) = f(0) = ~2.

= -2 o || 1
| N oy 2 0
TREN 0 - 0 T

15-aae 225
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~(kx +b))
acumnmomoi smois ynryuu.

. mo mpanas y = kx + b nasweaemes naxzonuoil

1
Hanpiuxep, (YRR § = - HCET BCTHKATLAYID i TOHIONTATE-

1 1
ny10 acuunzorst. Tak xax lim = = — 1 lim — =+, 10 ok oppumar

L "
lim =0, =0 pueas g = 0 (oen abezase) mnasron ropmmomTaTIROK
acmemToToii dymcmi Y = - (puc. 6.4).

JL15 TOro TOGL ONPEACTHTE HAKIOHHYIO ACHMITOTY Y = ki + b, m-
nombayoT hopuys

®)

®

B HAK7IONHAS ACHMIITOTA OUpEAeTeNa © TOMOIIEIO Gopy-tst (5),
70 oA ABARCTCS ACHMITOTO IPH X—>-%, A CCII OA OMPOACTCNA ¢ HO.
Mompio opyyst (6), 7o ona ABITCTCR ACHNITOTOl dyuKIIH Y ~ /(x)
rmp——— '

Tpuep 10. Hajizew acmemrorss dymemnn y = x +

A Tax xaxe lim [z+

,2]:‘, w lim [“

-2)-se.m0
1

1

npsas x = 1 ABAseTcR BePTHIATLO/ ACHNITOTO Aamnoil dymIcLE.

Te. TpMAS y = X - 2 ABIAETCS HAKTORHO ACHM-
nronoii oToit ymne mpi x>0 (sa ). Tax

(=)

waxk

PRSI
1

70 mpawan y = x - 2 Taxme spaseres ma-
Kaommoi acuMATOTOf Aamuo Gy TPH .
Xt (wa + ) (puc. 6.5). B
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n(A):[ggo]:ASD. n(g):["’"o], 00, n(c):[ggo]:nao,

3
n(AﬂB):[M] 1so,n(,«nc;,[ﬂ] 9.
g T
900 900
n(80¢)=[22] =60, n(40BC) =[-222_] - 30, 10 50 poprryne 2
( )[15] ( )[“5 fopyae (2)

A(AUBUC) = 450 + 300 + 180 - 150 - 90 - 60 + 30 = 660.

Orser: 660. W

Tpunep 2. V Absaza 3 pybamxm, 2 6piox, Tymm 1 Kpocconxi.
Cronurco 06pazon o MoxeT cocranTs no xammx nemei? (Eern AGoan
MemseT oamy w3 Bemeit, To 9T0 GYACT oA 13 €ro 06PAIOE).

A Tlyers A - smomectno pySamer, B - muomectno 6pior, C - o-
sxecrso o6ysu. Torxa n(4) = 3, n(B) = 2, n(C) = 2. Eenna € A, b ¢ B,
¢ & C, 7o Tpoiixa (a; b; c) smaseres oxmmn 13 06pason MampKa. Tlo
npaitty mpomaexems KomruecTno 06pazon AGoata 13 AGMULX Bemei
maxoso: n(A) - n(B) -n(C) = 3-2 -2 = 12.

Orser: 12 obpason.

3. Pasmewsenus ¢ nosmopenuswu. Tlycrs aamo muoweerso X, co-
crosmee ma n snementon. Critcor ero anexenton

Ty Ty s 2, (XD, @)
e DTENEHTH MOFYT NOBTOPATLCS, HAIMBACTCS Kopmencex daunoi k.

Bescai xoprex: Ao k, cocrannenmii w3 o1evenToR MuORECTA
X, naomactes pasmewentex w3 n sneenmoo no k ¢ nosmopenus .
A xommecTno neex pasememtit 13 1 aeNenTOD 10 k € MOBTOpCmTTIN
urncaseres mo Gopwye

i

Tpuiep 3. Cromsimun cocoSait oo pacnpexeas T pasiix
yueGuion Mecxy Avywa yuemuxau?

A B yeaonnnx sagaun gams aa wncxa 7 i 2. Torza no dopaeye (5)
RomRo Guars auGo 7, amGo 2. Kaxoe na mix upars? Kax npasio,
Vuamutecs moce MOBEPXHOCTIOO ANAIA YCAOBIA STAH BHOHPAIT
ZepBL BapHANT OTRETA. 3cCh CXCMA MOAOBHOTO PACCYACACHIA TPO-
C7a +7 yucOumKos mymHo pacupeAcauTS (paMECTIT) MEARY ABYNA
yuemuxams. Caegonareasno, A2 =T =49 cuocoSon. Mpupoza oroit
OUIUBIE KPOSTOA B ¢HCCOREPIIEHCTE  HEAOBCYECKOTO AL OGMEHILA
(nesaBiCiNO 0T A3 OGMEIA: KAIBXCKOKO, PYCCKor0, AnTAMIiCKOrD
2 7. x). Hit A KAKOM AGHKE MDA He TOBODAT, 4TO <HYAHO pacpe-
REAUTL MeAAY ABYM YieHIIKANE IO T yHCGHKOR>. A Ha CNON Ae1E
rax n pocxouT. OSoamaws uepe A u B wwena yiemuxos, samn-
cammsie a (opaaie noAyIeNHOFD yeGutKa. TorKa OFUH 3 BAPHANTOR

105
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[ PomsBomAR W EE hEANERERVE

Teneps no Aammu oTofi Tabmm cxeMa-
Tt MOHO NOCTpOTE FPAGIIK AANHON (Y-
o (pc. 7.11). B

7.101.
7.102.
7.103.

7.104.

7.105.

7.106.

7.107.
7.108.

7.109.

1. Kax onpesenurs, nauGonsuiee i namseis.
iee auasewis pymkm A oxpesse? Ilo-

2. Cqopuyupylite ocnomuste oram cxemst
sceacioBaMI 1 moCTpOCHMA  FpadKa
yuine u noscuuze wx.

Ynpamuenue
A

B ynpamuemusx 7.101-7.106 maiigure nauborsmee u uam-
MeNLImee auANCNNS QYRKIIN HA YKAIAHHNLIX OTPEIKAX.

y-w -8+ 3 DELIE DLk -

Zers10 DO 2)[0: 2,58 80541

DELIE 20085 33 5]

D15 15% 2)[3;

L 3)[3: 5]

(53]
af

B ynpascuenusx 7.107-7.109 uccxeayiire  moctpoiite rpaguic
ST —

Ny -dx-x 2y-xtox-3;
Hy-1-z-x y-2c-x-3.
1)y -3 - 2 2y
3y = +3); Hy-x+ar - 18 21T

i 1.2 =cos|x-—|.
NISRE 2enfe-2)

Cpeai Beex MPAMOYTOALMIKOR ¢ MepuMETON 24 HaiimiTe Ta-
Koif, KOTOpHIE MAEET HAGOABIIYIO TIOMAE.

22 - x

B
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B nefom acHMOTOTH QYHKINH HAMHONO 0BACIAIT HoCTPOCHE
rpaduica otofi (yuxwum. TIpu x->Fer (I X->-) 0O ONpEXETENIIO
rpaduc (YRKII HEOTPAMINIENHO NPUBAILAACTOS K ACHMOTOTAM, He

6.1.5. Tlepas

[N e———

Pacesorpun pymemmo f (x; . 9ra dyniua ne onpeaenexa

5 Towxe x = 0 (puc. 6.6). Tew e Menee npeen 1oit dymicnu nps x>0
cymecraye

1 B0,

[l

Bror npenen nasksaiT nepawx Jamesamensusn npedenox. To-
PR —
A Ha qumimion: TpHTORONETpINECKOM KpYTe OTICTIN HeRTPATL-

AOB, AOD u nnomazs cextopa AOB, monywin nepasectso S,

. aon < Suiop - Tax xax

TO HOMYUMM HEPABEHCTRO ‘su\x<1x<1tx wim sinx <
Iy" P 3 3 3 g

<x<

. Mockomy 0<x<X u sinx>0, o, paszemun moc-
oz z w

Puc. 6.6 Puc. 6.7
1066
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pacnpexenens orux 7 yuebumxon Meacay yiemuxanu A 1 B momio
nr——

A4 A4 B A B B A,

1 7 3 T 5 G 7

T.e. NOAVNIIOCH, WTO HMeNa AQHHBX VHEHHKOS pacHpexerems no T
‘yeteGumcan. TI0aTOMY KOMWTECTRO BCeX pacnpeAesemsii TakoBo:

i

-2 -128.

Orser: 128 cnocodos. W

4. Paamewenus Ges nosmopenuii. Eeu n xopresice (4) axexentt He
HOBTOPSIOTA, TO ITOT KOPTEs: HASHBACTCS PASMEULEIEM U3 I SAEMEN-
moa no k Gea nosmopenuii. A xomrieetso Beex pasemeii na n 1o k
6ea norTopenuit BEITICASETER 10 OpMYIE

Al =n(n-1 d

n—k+1), wmm A} e ()
Tpuseep 4. Creonmcmyn cmocofass a0 paccaums 3 yemmios
a5 orymx?

'A Becr, smocectno X cocrom ma 5 snewerron (cryies), s Koro-
DLIX HYAHO BUGpATL 3 CTYAA, WA KOTOHIE CAAYT AGLIE TP yemIa.
Ortenmzio, ro ecn meer smaveme To MeCro, Ha KoTOpoe cazuTCR
RAHHLE yie, 7O HCKOMO® THCTO PABIO PATMOCHIIID W2 5 ITeNeH-
‘ron m0 3 Gea nomroperns

41=54.3-60.
Orser: 60 cuocosau. B
5. Mepeemanoawu. Ecxu » passtemenstx wa n oxeseutos o k bea
noBTOpemit cuuTaTh, T0 N = k, TO 970 pasemeHite Gea noRTOpeNIIE
HASLIBACTCR NePECMANOGKOL U3 N IAEMENMOS, B KONIICCTRO CCX T~
PecTasionoic 3 n oneMeNTOR BuHCISETCR O GopNYE
P =nl @
6. Couemanun Gea nosmopenuit. Tlyers, n(X) = n, Torza xaxnoe k-c
oeuenTIOR NOAMHONECTRO MuOKeCTRA X HAIMBACTCR CoNEmANUEN UT
. no k Gea nosmopenuii. Konmieerso aces conerammit ua n o k mii-
weaseres mo dopaye

®)

Mueo ! maswmneren wospguyuenmon covemanus. Koxpn-
enTia coueTamA 061ANOT pazoS cRoficT:

o=ty ae
2. €A C hC =

(e
i c=ciec,.

Baserin, uro Gopyst 1' 1 4° 6 AoKadaN B yueSmuKe 9-r0
xnacea, a cnoficTsa 2 n 3 merxo moryuaioTes 13 GopuyTH GuHoNA
Hysorona, paccuarpusacoro muxe.

108
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7111

7112,

7.113.

7114,

7.115.

7.116.

7117

7118,

7.119.

7.120.

7121,

7122,

7.123.

PAsmEn T
Pasnoxcute 12 1a ABa HOTOMKMTE LML CIATACMEIX TAK, ¥TOGH
cyma KyG0B THX craraeMbX Gua HaMMenbIIei.

Pasnocute 10 ua ABa CAATAEMAIX Tax, WIoGM NpOUIBEAGHIC
omux caaraeMbrx 6510 RauGOALIIIN.

Pasnoxcite 36 Ha ABa HOTOHTE TLIbIX MIOKHTE.IS TaK, ¥TOGH
cymma aTix MmomcuTe el Gta HAMMENDIIC.

Toxazsire, 470 cpeu BeeX PABHOGEAPENILIX TPEYTOTLHIKOS ¢
nepuserpoM P HANGOTLIIYIO MIOMAAL UMEET PARKOCTOPONHI
Tpeyrombm.

HaiijiuTe paiyc WiTHIAPa HANGOTLIIENO 00BN, BIHCARIOTO
5 namnyio chepy paguycon R.

BrmmiTe B 0CTPOYrOTLHLI TPEYTOTLMIK © OCHOBAMNCM @ X
BhicoToit h npsnoyromumK HauGonmumedi noma. Haiigure
nOmAAR 9TOro mpAMOYFOTLAIKa.

B ynpamenx 7.117-7.119 nceneyiite u nocrpoiire rpagus
yiasammbx pymni.

Dy = (1 - x) 2)y = (1- 22+ 2
By =1~y Dy =@ P+ 1)

1)y = VE-2sin’x;

ule

Dy-3+

wln

i y=

Kaxoii cextop myxo supesats u3 Kpyra paguycou R, wro-
611 3 oCTABIIECS HACTH KPYTA MOHO GLIO HOCTPOTE KOHYC
naubonsmero obuema?

Haiijuire HOM0KHTEIbHO® YHCAO X, a0, WrOGH pasHOCTS X — X*
npumvana nauGomee suatenMe.

Marepuambuas Touka ABKETCR MPAMOTHHENO MO GAKORY:
2

s(t) =5t +2t' ~2t'. 3recs s (1) nomepaeTen 5 MeTpax, a npenn

3
t - B cexynaax. B kKol MOMEHT BPEMEHI CKOPOCT MATEDH-
ansuoii TowH Gyger nanGorbmei?

Jlassi fBa MPOIKEKTOPA, PACCTONIME MEATY KOTOPHMI PABHO
30 M, i COOTHOUIeHHe MOIIHOCTH OCHOICHS KOTOPX Pasio
27 : 8. B xaxofi TouKe 0TPEIKA, COCMNAIOWETO ITH HPOAEKTO-
poi, ocsemenocTs namenban?

227
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1
<

Jefuce HepaBEHCTEO HA SINY, MOAYHM HEPABOHCTSO 1<

s s o6paTHLX BenE HepaseHcTSO cosT < SUX < 1. Tax xax

pymxmmn cosx u HBY — verme gymiuun, To gammoe mepasemcTsO

sepno i X < x 0. Tae. mps b, yaomsenop s nopa:

x =z sinx
seneraan —Z <x <01 0<x <X, nepuonepasercrao cosx < - <1,
2 2 x

Tax axe limeosx =1, lim1 =1, 710 lim

Hpawep 11, Haitzese tim S22
3 asinax [
i singz [0 oasnt oo oom
- £ g
k-0
. 1-cosx
Tipuescep 12. Haitzes lim 1= 0°% .
2in’ 2 sind sin
2.
2.%
z

Tipusiep 13. Onpegenin snaverne npexena lim o
imoex

167
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Tpuvep 5. B typuispe mo wimmii-pyr6oay, KoTopsit mPOXOA 1O
KpyroRofi cuctese, yuactaoam: 5 komaua. CKOTLKO Beero Maruefi
6ot curparo?

A B xancion marue yuacrsyior 2 xomamzs. Tosrony Kommsectso

ChirpamIL B TYpHEpe HTp paBIO KoCCTRY Beex CoveTamL 13 5 10 2:
2L _10. Orser: 10 wareii.
3t

4.1.2. Bunon' Huioron:

Koa(pipUIHCNTL CONCTAIIR TAKKS IPRMEHAIOTCA TIPH PASIONCHIIT
crenenn avyunena o moS marypans moxasazenes. Hanpusep,
sepna caeayioman bopsya, nasuacsan Gunosox Huiomona:
(a+b)" = Cla* +Cla™ b+ 20"+t CLa™b' +.oct € ab™ 4 CIB. (9)

T m—

Tpu n = 1 mees: (a+6)' = Cla+Clh.

Tpi n = 2 myeent: (a+b)" = a® + 2ab+5° = Cla* + Clab+ C2 b

Tlyers npu n = k dopaeya (9) epa. JlOKazeM CHPABCATHROCT: 9T0f
‘popaymsa mpi n = k + 1, T.e. OKAAEN CHPARCATHROCTS PABCHCTEL

(@B = €0,a" +CLLa"b bt O, 07 B 4.r Ol b + CLL B
Jeiteraurensio
(a+0)" = (a+b){a+b)" = (a+b)(Cla" +Cla" " br oot CTa"™ 1" +...

+CHa b O ) = €0 a4 O btk O a B bt
SOt b Clabt + €Y' CL a7 a b
SO b e O At b = €L a (O e b

(e )

S (el bt <l

Tax xax ! =CP, =1,Cl=Cil = 1G4 CF o moayume

210 4 CLLab bt € a5 4+ CL b +

pesyenoe: (a +b)
b

TIpn paazosemnss GHHOMOB N CyMNY TACTO HOABIYIOTCS Tar HAI-
saewsnn erpeyromummon Hackanss. BAccn b K A0ft cTpoe pacroto-

JKeHE KOIPMUIUENTS PAsIONeIIs GHIOMA B CTeNeHH, PaBHoil HoMepy
‘PpaceMaTpiRacMofi cTpOKH.

[Ty R ——
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7.124. Paccrosme ot Gyposoit pmci 40 Guwaiimedi TouIH TPINO-
Ctumedisiofi Tpacest 9 K2, a OT NoCACAHES TOTKI A0 HACCICHHOTO
nyuxTa A Tpacce — 23 k. CKOPOCT: BEJOCHICANCTa 10 Be3A0-
posisio pasia 8 13 /1, a no Tpacce ~ 10 /4. Jlo xaxoit Touxir
TPACCH BETOCHIEAUCT AOMKEN €XaTh MO GesAOPOAEIO, WTOOH
A e —

7.125. Tocrpoiire rpadux dymem:
=i=%
]

Dy 2y

Yupawmuenus s nosropemsst

814
e

7.126. Pemure nepanencrao: <4 2

oyt

2 npua=-01n

7.127. Haiigure smasenne pupaxenis
avp

b= 95

7.6. Toaman exema HeCIEAOBAMIS BYHKIMI W NOCTPOCHHS
ee rpaduxa

7.6.1. TIpoMe:myTIH BLITYKIOCTI 1 ToWKH nepern6a rpaduia dymw
Tiyers gymcuns y = f(x) onpererena wa mpowesyrice (a3 b) 1

@ <x, < x, < b. Torna ypasenue npsnoii, npoxosamei: uepes Toi
A fx) w Bx.; f(x,) rpadmca dymsmun, taxoso:

y—f(x)
) =f(x)"
T (azd) o

Tipanyio wacrs pasencrsa (1) ofoanastm wepea h(z). Toraa cexymas
AB mcer ypanenme y ~ h(z). Oteiona h(x,) = fx,) 1t h(x,) = f(x,).

Onpercacine 1. Ecau 01 am0uix mouek X, u x,, mawux ran
@<, <x,<bu G0z x,e(x; x,) awnoansemes nepasencmao

h(x) < flx,), @
mo spagur dynryuu y = f(x) naswegemes awnyxaMN aaepx na
nposescymrce (a; b). A ecau awnoanzemes nepasencmao

h(x) > fx). @
mo zpagure ynuuu y = f(x) nasbieaemes aunyxAMN anus na npo-
sesymie (a; b).

a8
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6.1

6.2

63.

6.4.

65.

168

1

. Jlafire onpenesenite mpesena (ymkint » roue. Toscaute exsie

aroro onpegenenta.
Cipopuy.upyiize ocnobiute caofioTsa NPeeAR YKL B T0%Ke 1
okakiTe X

Kax ui nommmaere npexen gyt na Gecxonewmocru?

Hro Taroe oANOCTOpoIIL HpEAEN QYKL b T0UKE?

KaKue DI ACHMITTOT (YHKIUI Bl QT I KaK WX OpEACTOT?
Mo3Ker 1t QYIS K HMOT), KAKIX-1HGO acuNITOT?

Hanmuiire neposit aauedare st npexe 1 AOKaKITe ero.

JlokaicTe PaBeHCTRO, UCNOTLIYS OMpEACTGHIe MpeAens (k-
i B TouKe:

1) lim(2e41) =55 2) lim(4r-3)-1;

) lim (227 +5) =75 ) lim( -5)= 15

5 limE =4 e
et M

B ynpanennsax 6.2-6.5 naizure npeses.

b1 2
3) 1im 25

1) lim i
)iy

lim
R8s

el
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) T
1 1 1

2 1 2 1

3 1 B B 1

1 1 1 5§ 11

5] 1 10 10 5 1
61 6 520 56 1

C nowomLio opyrs: Guiona HEIOTOR HOKAZKENM CIPABCATHBOCTS.
Bumenpuncacunix cooiters 2 n 3. B popuyse nosuex a = b = 1.
Tora C! +C! +C 4.t Cl 4.4 0 +C = 20

Eean npeanononts, wro a = 11 b = -1, 10

C-C +C e+ (1) C 4ot (1) C =1 - 1) =

4.1.3.% Paswemenns sazamnoro cocrava®

Onpexcacune. Beswuil xopmese daunoit m = k, + k, + .. + k_, 20
anexenm x, wnoxceemea X = {x, %, x,) ecmpeuaemes , pas, x, - k,
pasum.d.'x, ~ k,_pas, nasweacmes paswewentex 3adaniozo cocma.
aa (, + k, + ).

Hanpuxep, ecin X = (%,, T, X,), T0 KOPTeR (X,, X,0 Ty %, 7,) 5=
asercn paswemenien: cocrasa (3, 2, 0). Komirectso scex paswemenisii
cocrana (k,, k., .., k,) oboamasactes wepea P, (k,, k,, ... k) m marmcns-
erea o gopuye

mt

Rk,

Teiicrourensno, paswemenne coctana (k,, k, .., k) ects xoprens
amumois m = k, + k, + ... + k. B oTox xopreme onement ¥, serpesactes

(ks By e )=

(10)

5 b, Mecrax, u i Meora wa m oo oroSpars C¥ crocobaa Tenep
i Comatim et X, e Wi ot b Ak Aok ai

910 Moo cxenars CL, cnocobasm 1 7. 2. B Komte anemewt ¥, MOx-

cnocobams. Tora no mpasiy yMmoweHms

T TRorAa paIMOmENA SARANHORO COCTARS HADMBAIOT HEDECTAORKAMN ¢ HOBIODE.
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oa b ga = 5 3 Oa % b *
Puc. 712 Pue. 713 Puc. 714

Teomerpmscercn rpagus mumyiaoit prepx (smma) Gy pacrio-
aoacen mme (wwce) xopas AB (puc. 7.12 11 7.13).

Teopewa 1. (Jocmamounsie yenosus ewnyrzocmu pynkyun.)
Tyems gynryus y = f(x) dsaxdn dupdepenyupyesa na npoxe
seymre (a3 b). Tozda, ecau: 1) 01 awGozo x€(a; b) Gwinoxnsemes
hepacencmeo f(x) < 0, mo ynryus na npoxescyme (a; b) Gydem
Gunywaoii saepx; 2) 01n anb0z0 xe(a; b) awnornzemes Hepaden:
emao f"(x) > 0, mo gynruus na npomescyme (ai b) Gydem eeiny.

D1y reopeny npunexen Gea RoxasaresoTDA.

Jlannas Teopea AaeT AOCTATONMC VCIOBMA BMIYKIOCTH (ByIK-
i, o omi e ueobxoguss. Hampmep, dymuns y — x anasetes
BLIYE 0t KHMGY A Reeii YHCAOROI OCH, XOTA Co BTOPAS HPOMIROTHAR
y" = 12x* pama mymo 5 owe x = 0.

Oupencacue 2. Ecau anaru pasnocmu h(x) - f(x), zde x=(a; b),
pasauwuns na nposexymrax (ai x) u (x,; b), mo x, nasmeaemes
mowkod nepesuda gywsyuu y = 3) (puc. 7.14).

Urax, Toua nepernGa ABIACTCR TPANINHOH TONKOH MEHAY HpOME-
SKYTIAMIN BLIMYKIOCTI BEEPX I BHI3 RARHOf (ymicmmL.

Teopema 2. (Heobxodunoe yenoaue mowku nepezuta.) ycms
dynuus y = f(x) & okpecmocmu mouku x, useem HenpepeianyI
npousdodiyio amopozo nopada. Ecau x, asasemes moukoi nepezuta
dynryun y = f(x), mo f"(x)) = 0.

A Tipeanososnst, wrro oo e wax. Tlyers f"(x,) # 0. Jlas ompere-
aentocTs Gyaen: cunTats, o f”(x,) > 0. Tax Kax  "(x) Henpepusa 5
oxpecTROCTI x,, To f'/(X) COXPANACT CRON aMAl B HEKOTOPOIf OXpeCT-
socTi Towicn x,, T.e. B 90 okpectocTu f/(x,) > 0. CieAORATENbO,
10 Teopee 1 pasnocts A(x) ~ f(x) > 0 B OKpECTHOCTH TOWKH X, T.c. %,
He ABARCTCA TowKOli HEperiGa. BTO NPOTHROPEUHT TONY, UTO ¥, CCTi
woua mepernGa ymiun £(x). Tlomyserioe IpoTHEOpetIe OKATBACT

eopeny. B
Jloxasanuas TeopeMa XAeT TOTHO HCOGXORINMOE VCIOBHE TOKI
neperu6a, oro nesocTatoso. Hanpusep, As Gymm y - &' 510pas
20






OEBPS/image/231.jpg
6.6.

67.

68,

6.9.

6.10.

611

612

6.13.

gD
Jan sagamnofi gymumn y = f(x) maiizure swatemn omwoCT-
pornmnx npegenos f(a — 0), f(a + 0) B ykasanmoii Touke x = a u
cpasmuTe uX co sHavenmen f(a):

: -9
1 1 “S+lasl Y f(ER)=T7a
1, ez <1,
Toxaarre, uro mpu x—>1 dymemus (x) =1 "5 "= e

nceer npexesa. Haibgirre onsocroponmue npezest f(1 - 0), f(1 + 0)
 cpasmure ux ¢ f(1).

‘Haiigiire BepTUKATLIME 1 TOPHIOHTATLNbE ACHMITOTS QyHKIGL:

1 1 5 8) f(x]

‘HaiiuTe REPTHKATLIAC I HAKIORHAE ACHMITOTE (yHKIIL:

x-x+2

Exs)
B

Tloxanure, wro gamuas Qymsmis ue mweer npesena mpw x—2.
Haitzure anavemna f(2 - 0), f(2 + 0) 1 f(2):

1) f(x) = [ 2) f(x) = {x). Kaxoii susox momcio caenars?

B ynpasnenax 6.11-6.19 maiixure npexes.

lim 5
R v
i 264523
R vy ol
s 2t 5x
pimI T T, 2) 1y 85 821,
w4 8x42 JRCRETFEESY
iy 831 36x° +54x - 27 4x' —8x +Bx-1
3) lim = 5 4 lim : .
ST 4r —12x+0 ST 8x el

2 lim

4) lim

i f
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PAsgEN 4

Tpuneep 5. Cromnin crocoSasn oo passeecrirms 4 yreGmma o

MaTeaie 1 3 yueOmIKa MO GHAKe B OO PRAY KAWAHO noMKH?
A Tipn mofow pacmozowemIIi AGRHIX YICORIKOD B OAHON PAXY

wcess paswemenie cocrana (4, 3) Aminof 4 + 3 - 7. Torsa 10 Gopy-

7
26.0) B (4 3)= o35
Orner: 35. W
ieno P(k, k. ... k) RASMBACTCS MOAUNUMUGASNMM KoIDOUYL-
enmont, Tar Kaxt BEINOTHAETOS CEAVIOUAS HOMHHINHATLHAS GOpMYTA:
T Bl ke )-alabeat (10)
Eeau n = 2, 70 nonysns gopuyay Gurona Hymoronas
(@b =3¢ b ay

(@, +a,+.ta,)"

Teneps gorasen popuyay (10). Bean cysy a, + a, + .. + a, mepe-
MEOITI APYT Ha APYTA m Pa3 i NOAOBUAIE WLSHS He OGLOMNATE HOX
omuy cremens, To moxym Bee B KopTeei: Lol m = k, + K, +
..+ k. Torga B 970 pasaowemn BpaKemIe PR aY 0. .0’ mcer
wooippmusens, passti P, (k. by .. k), 170 1 TpeGoarocs soxasars. B

opyxa (1) murmexcact ua pasencraa C, = P, (m—F, k).

4.1.4.% Coueramus ¢ mopTopemII

Tlyers aaio Mmoxectso X = {x,, %, ..., X,}, cocTommee 3 n oe-
MemTon. PaccMOTPHM MEOMECTDO BOCX KOPTeNRC ATNTOf m, cocTan-
xemmurx mo axemenon mmoxectna X. Ma mux p ogum xace oTneces
e xoprencu, KoTopme WmeroT omumaronuii coctas. Kamuit 1 a1k
KIGCCOB HASHIBAIOT CONMANUEM U3 N SAENENMOS RO M ¢ NOSMOpe-
Rusmu. A wommiecTso ncex Taxmx xaaccos obosmauaior sepea C . Ha-
npmvep, nyers X  {a; b}. Torza Mmomectso neex Koprenceii Ammoi
3 mxeer s (a, a, a), (@ a, b), (@ b, a), (. a, a), (@, b, b), (b, a. b),
(.5, @), (b, b, b), 1 X KomwiecTs0 pavwo A7 = 2' = 8. Orcioxa myecx
4 xnacea xopreeii ¢ omumaxome cocraow: K, = ((a. a, a)), K,

= {(@ @, b), (@ b, a), ®. a, @)}, K, = {(@ b, b), (b, a, b), (b, b, )} w K, =
= {(b. b, b)), movromy CZ = 4.

B nenow wneno CF ssrameaseres no dopuyae

a2

A Tlo onpexenemmo C; pasno xommsectsy wmeronwx Kopreeit
(k. by s k), A2% wOTOPEX k, + k, + .. + k, = m. Brecs nce k, - me-
oTputatensimite uncna. Temep KR Taxoit wnCaoBON KOpTEs (k.

Koprext - ynopszoucinsil HaGop 3 1 seeuton (n<N), HassiBaEKos ero KONE-
enTas, wan KoopuRATANN.
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upomsozuan " = 12¢° pania nyamo B TouKe x = 0. OAAKO TouKa X =
0 ne aaneron zoukoi neperuGa oroli GymKIN, T.K. OHA BMRYEIL
Teopema 3. (Jocmamounoe yeroaue mowwu nepezuta.) Mycms
dyncuun y = 1(x) daaxdn: dudxpepenyupyesa na npoxexcyme (a; b).
Ecau naxu amopois npousaoduoi f "(x) pasuuwuun na npoxexymyax
(@3 %) u (2,3 b), mo x, aaunemes mouroi nepezuta gyt y  f(x).
ATlyersa < x, < x, < x, < b i A1 OIPEACACHHOCTIE HPEANOAOKIHM,
aro f*(x) > 0 mpu Va e (x,3x,) u f"(x) < 0 upu Vxe (x,ix,). Torza
dymcnun y = f(x) sumyicia s na npoMesyTe (x,; x,) 1 BMIYITA
Bmepx ma mpowescyTie (x,; x,), (reopesa 1). Torga o ompexeacHio
x, anaseres Tokoi meperuba xamnofi pymkum. BB ApyTon cayine
A —
BaseTiny, 4TO CTPOrOE AOKAIATEALCTAO AAMHOI TEOPENI MPHBONT-
a5 xypee mcmeit satexaTKL.
Tpiicp 1. Onpeens TPOMEAYTIH BUIYIIOCTI BRCDX 1 BHND,
o mepernGa by 1) y = ¥ + 21 2) y = 2+ 3 - 2+ 7.
ADy=20+2uy"

s BLTYICTA DS HA Beeit SHCTOBOM OCH I TOWEK epernGa me ineer.
2y

Y7 <0, acenu x> -1, 70 y” > 0. Mooty ora dhyHKIIS Ha NPOMEKYT-

25018 V€ (~of +) . Crcgoareauno, iy

1. Beaw x<-1, 10

B+ 6x-2m Y =6x+6-0ox

xe (~5~1) sunyicra smepx, a ua nposencyrxe (~1; + ) nunyicna s

u saseres Towxoit nepernca. M

7.6.2. Tlomman cxema weeexosamius u nocTpoewis rpaduia dymmn

Sject i yrowmIN X ROMOTIN CXeNY HCCTCROBAIT § HoCTpoE-
P S A ————— Y S
7.5.2), ¢ YHETOM HAXOHACHHS MONAYTICOR DTYICTOCTII KRGPXY T K-
B T —————
A R —————
Goee mporo, TAYGIe 1 TONOTAIOT OO CrpOWTS X TpAQIKIL.

e S
rox cobmorem mymiTon Kaofi-AuGo cxeNut moCTeoBAMILA. DT pa-
6ot 50 MTOrOM SABICAT OT Toif 9ATANI H HETH, KOTOPYIO NEI CTABII
nepen cofoit. OARAKO YAOGCTRO CHCTeMATAAIIIN BCAKOi HecTORoRA-
Tenmexoft paGorst owenmano. Hosrouy M mperTaraen crexyimyio
[ - —

1. Hyseno onpedeaums obaacmy onpedexenus gynwyuu u mouxu
Ppaipeiea gynKuu, ecau maxossie usemes.

20
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SerontrocT.

ke -.r k) anvemun wa xoprem, coctosmumi ua 1w 0 creayiomu 06-
pagon: smeao k, (ecan k, # 0) anmemn na k, equmm, a comm k, — 0, 1o
BecTo nero mwiero ne mwment, axeck i ~ 1, 2, ..., n. Hanee nce sansTie

‘samenin wa 0. JIpyris CIOBaMH, JANAL K1ace PAIGHEHIS HMeeT Ta-

xoii cocras: (K, k.,

k,). Butecto k, - x cranures k, pag wneio 1, a noe

sansrie saneruoTes wiicion 0. TOPa SToMY KIACCY CTABHTCS B COOT-

Bercrmim xopresk, cocrosmii 13 b, + k, + ... + I

‘m e 0 — 1

syneii (konmecTso danaTsax panno n — 1). Hanpuvep, » paccmorpes-
5o pme npiMepe knace K, COCTONT i3 KOPTEa, HMEIOMEro cocTan
(3, 0). Crexoparembmo, o101 wncaonoit Koprex saensercs na (1, 1, 1,
0), serace K, cocromr a xopreikefi cocrasa (2, 1), noarony aamemsien
eroma (1, 1,0, 1). Anaormo K, mucer cocras (1, 2) u samensercs na
(1,0,1,1), 5K, - (0, 1, 1, 1). 870 cooraercrame aasieres saamamo o-

noanauis. LIpIien KamAR Taxofl KOpTes cocTonT 13 k, + K, + ..

i

+ k, = m emummm m (n ~ 1) mynedi. A xomwecTso TaKEX KopTeNCit

‘pasi

10 C:

1. TAK KAk 13 7+ m ~ 1 MeCT KOPTeKa HYZKHO BLGpATS 1 — 1

Mecr, B KoTOpHIX AoMKHM pacnoxaraTscs nyaw. Urax, €7 = CLib,. W

Tipusiep 6. B nserounon marasune unewores 6 suos useros. Hs
X HyHO cocTaBuTS GyKer, cocTomuyii i3 7 uBeTos. CKOXLKO TAKHX
pasmIAX GyKeTon NMoXHO cocTanuTh? Biech pastimsie (O pac-
nozOKemIA NBETOR B GyKeTe e yunTMBAIOTC.

AB

oroii aazaue mozecrso X coctont 13 6 oaementon (6 Bion

uperon), a xaxgui Gyker Gyaem cumTaTy Koprexen Ammnofi 7. Toraa
KOIIECTRO BCEx TAKIX YKOTOB PABHO KOMIICCTDY cOReTamIL 13 6 IO

[n———-

Orser: 792. W

Bamerinn, IO mpH PN 3a%a% KOMGHHATOPHKH ¢ HOMOMILIO
PASNEIeHIS SATAHNOTO COCTABA M COMETANII C NOBTOPOHMINI CIEAYET
puAEpHBATLCS CleAYIOUero IpabiLa.

Chauasa neofxoduno avschumb, umo mpeGyemes naitmu no yeo-
6w sadauu: Koauvecmao wopmenweil 3a0aHNOZ0 COCMAGA UAU Kox
ueemao acex audoa cocmaaos wopmexca. B nepaon cayuae Hysno uc
noxvsoaame popayay (9), a eo emopox cayuae ~ dopayay (12).

2

8

Katca 0610071, MATEMATIION HAQBACTCA KOMBHHATODHION?
Copuyaupyiite npabiio cye # npaBILIO npowaBeemis. To-
o o Gopiryie BLCARTCR KoniieeTso Beex: 1) passemeiii
13710 k ¢ noBTOpemusnMI; 2) pasuemerai 13 1 10 k 6e3 HoBTOpersl;
3) nepecrauonok ua n xeMeTon; 4) coseramuii w3 n 10 k Ge3 1o~
Bropenii.

tro aros pusmemeie sazausoro cocrasa? Kk onpejeseres ko-
iecT0 beex pagsewjeIIll AANHOO CocTaBa?

Hro aroe coueranie ¢ noBToperMI 13 1 10 m? oMy PABNO Ko-
iieeTo Beex coueraumit 13 n 10 m o NOBTOpeRHANY
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PAsmEn T

2. Hyseno nalimu eepmuraiowyi u HakOWRylo acusmmomst
dymyun.

3. Hyseno onpedeaums wemnocme u nepuodunocms gynwuu.

4. Hyseno naitmu mouku nepecewenus ¢ ocaxu rxoopounam zpachu
wa gynryun.

5. Hyseno naizmu nepayo u amopym npousaodnsie pyniyuu, mou
Kil, 6 KOMOpbL OHU O0PAWLANMER & RYIb, U MOVKL, & KOMOPHX.
e cywecmayiom amu. npouseodnsie.

6. Hecnedya snaku nepeoil u amopois npou3aodnoii, nysio onpe-
Geaume npomexymiu Gospacmanus u youeanus, osnymocmu,
KGEPXY U KHUY, MOVKY IKCMPENYIHA, MOUKU NePeUTa U HANC-
Hus QUHKUY 6 Imux mouKax (Xoms Gu nPUGIUNERHO ).

7. Ecau neo6xoduxo, mo onpedeasiom xoopdunamel euje neckos-
Iux mouer, npunadaexauux zpagury GynKLL, u naidennbe
Gannwie dax ydofemea sanocsm @ 0dny maGauy. C noxowsio
omoi maGauyw cxexamuuno cmposm zpagus GynxyuL.

PaceMOTpIN HECKOTLKO TPHMEPOS.
Tipuniep 2. Tloerpom rpadss pymscams y = 0,1x* — 1,32 + 3,6.

A 1. ®yuxuus onpeaenena ma neeit wiconofi ocn: D(f) =

;)
1 Touex pagphima He mueer.

2. Tax KaI (pYHINHS He HMEET TOUEK PASPHIBA, TO OHA He UMEET Bep-
THKATLEOM AcHMITOTH. OHA TAIUKE He HMEET HAKIONNOH ACHMITOTH,

lim f (x) = lim (0,1x* ~1,3x +3,6) = =
lim £ () = lim (0,15 ~1,32" +3,6) =+

3. f(-x) = 0,1(~x)' = 1,3(-x)" + 3,6 = 0,1x* ~ 1,32% + 3,6 = f(x), mee.
(pymicnus weTHas u ee rpagui cHMMETpITeH OTHOCHTETLHO OCH 0.
Dy nenepuomueckan.

4. Tousn nepeceserms ¢ ocwo Ox: y = 0= 0,1x* - 1,35 + 3,6 = 0 =
Sx-180+36=0or =222 -18:+36-0>2,-4,2,-9.
Torma x,, = +2 n x,, = +3, T.c. rpapux dymKmwII ocs abenuce mepe-
cexaer » Touxax M,(-3; 0), M,(-2; 0), M,(2; 0), M,(3; 0), a oco Oy
nepecexaer 5 Tote N(0; 3,6), T.K., ecan x = 0, 70 y = 3,6

5. Tponanomuas mepmoro nopsmsa: y' = 0,1 - 4x* ~ 1,3 22 = 0,2x (22~

ol e

“13)=0=x, =0, x,,

W[x

21
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TP OMOMETPYNECKAE GymRLIN
Paagea 2. TPHTOHOMETPHYECKHE ®YHKIIHH

2.1. Hecaeaonanie csoiicTs ocHOBHEIX TPHroNOMeTPIHCCKIX dymK-
i

2.2. Tlpusepss nocTpoeiun TPaIKOR HEKOTOPLIX TPTOONCTPI:
eckux dymnii.
2.3. O6paTiie TPHTOHOMETPIECKIE BYNKILIL.

2.1. Heenexosanue esoiiers ocnosubix
‘TpuromomeTpueciux dynkimit

B 7o mymicre sebt eceAyen  HOCTpOMM rpadici by sin T,
cosx, tgx u ctgx no cxene, npuBepenoit 8 nymxte 1.3 (pasaen 1).

2.1.1. @ymomes y = sinx

1) Tar xax dymxmas y - sinx meer casica 418 moBoro wHCTOB0-
ro aprysenta ¥, To oTa (GymKIAS OmpeRenena ma Bceit THCAOBON oci:
Disinz) = (~=; +x).

" 2) ®ymeman y - sinx newernas, Tax
Alcosx; sInY)  xax sumoamsercs pavemctso sin(-x) —
= “sinx (puc. 2.1). Gymxaus y - sinx
nepnomrecxas. Be mamvemsmmi nomo-
mewembuntii meproa pasen 2x. Uncro 21
aguBacTeR OCHOBMAIM mEPHOAOM (BYK-
o y — sin z. Jloxamen 970 yraepaacHe.
leitcrontensio, ma Tomsaectsa sin(x +
' 2x) - sinz, seproro s moBoro x, mu-
Texaet, w70 w0 2 ABATETCR NEPHOTON
Puc. 2.1 ymenumn sinx. Temeps moxacen, ato oa
GymKms He WueeT APYTOro, Membiero

e 27, nonowmTeABHOND MepHOZA.
Tpeznonosicns, 1o 970 ne Ta. Ilyers cymecrsyer wieio T, (0 < T,<
< 2r), yronaeTnopsiomee panencTsy sin(x + T,) ~ sinx A1 moBoro xe(~;

Bleoss; —sinx)

B
‘pomst, 3 puc. 2.1 Buauo, wTo pemenne ypasuenis sinx ~ 1 ueer s

x
5+2n, neZ, w.e. T, = 2an > 2r. Bro npoTimopetur oy, uto T,

SBAACTCR HANMEHBLINN HOOKHTCALHAI nepHOoM. TloTyterHoe Tpo-
THROpEIIE NOKATLBACT, UTO THCAO 2T ABIACTCSH HANMEHBIII TOAOKIL-
TeLIN HepHOZON YK y ~ SinT.

M3 CKa3amNOTO BTEKAET CTCXVIOII BMBOA: rPAQUI (ymKmI
sinx cuMMeTpHuEH OTHOCHTeNMNO HAuATA KoopAmHar. IloaTony Ao-
cratouno mocrpouts rpadmk sinx ma orpeae [0; x] 1 mepesecTi
9TOT rpAK CHMMETPINHO OTHOCHTEMLHO HAuAA Koopammar. Ha
puc. 2.2 nokasan cuocod mocTpoenis rpadika GYHKIEN Ha OTpesKe
10; 7). Batew, nemoansys mepmomMIROCTS dymKM, HOCACAMI rpa-
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6.22. Hailgure Bce acHMITOTH (YHKIMH H CXeMATHWECKH HOCTPOiiTe
ce rpag:

6.23. Haitgure opmocTopomme mpexenst pymiman  touxe ¥ = 1 1
cpasmue mx co anauenies f(1):

{x! -1, ecam x> 1, {2. ecam x> 1,

1 f( 2) g(x)

201, ccnn x < 1; -2, ccmn x <1

6.24. Joxanne, w10 Ans cymecrsosamus nperena dymemn y = f(x)
b TouKe X - 4 HEODXOAMMO 1 AOCTATORO PHTOTHEHIE PABENCTEA
fa = 0) = f(a + 0). Baces Qymsus {(x) onpeneaena na MHOe-
erse [¢ a)u (a bl

6.25. Haitaure npezen:

¥ 1g'3x
—: 2) 1im 235,
=0 sin’x ) T
- sin'x-sin'a ®
i S X ST im
3 lim = O lim 2

6.26. Haitaure npezen:

Jcn? 1,

1
e
niar R e

poi ) /1+no!x 1

Vupamuews an nosropems

6.27. Haitgure obnacrs onpegexenius (ymiiun:

3

1 f(: 2) g(x)= flx+3)(11-x).

6.28. Vapoorire supascemre: . e
1) ti'ofSoos'(x - ) ~ cos(r + o) - 15 2) - —_2c08%__
) eteiBoorte=0) = sentn v o) =11 = T+sin(2a+1,5%)
6.20. Tlocpoiire rpagux ypasmena:
1 dr -3y =0 2ty 25
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43,
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47,

48,

4.10.

411,

112,

413,
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4.15.

4.16.

417

==m

Ympamnenns

A

CroMbIo CymecTByeT ABYINAWHMX HATYPATbEBIX wCEN, ACTA-
mxest: 1) na 3w na 73 2) ma 5 wan ma 17
Cromsrmsn crocobayA MO BHOpAT TPEXCeRATENs M €r0 a-
sectirean us: 1) 4 nperenzentos; 2) 5 mperenAeRTos?
CROTBMAMI CTIOCOGAM MONO PASTONTS KO ABYM KapMamam:
1) 4 momerss; 2) 5 momer pasmux AccTomMCTS?
Cromsrusm crocobamn Moo moCTABHTS B 0%CpeR:
Bex; 2) 7 wenonex?
Cromsmsm enocobawn w3 30 yuemmkon Kracca MowHO masHa-
wT: 1) 0AOro; 2) ABYX; 3) TPEX ACKYPHHX RO Kzacey?
Hajigure KommIeCTRO BCEX MEpeCTAROBOK GYKD B CIOBE «penLCs.
Cronro maryparsusx smrce, ne npessmaromurx 100, xeasres
nua 3, mma 57
Cromsrusn ciocobann woncno mocaguTs 5 ysemmwon: 1)  ogmm
PaR; 2) 5a KpYrIHM CTOTOM?
CKOBIO PAATITHEX TPEYTOTLUNIOB MO0 COCTABHTS 13 HAG0-
Pa orpearon ammoii 5 cx, 6 o m 7 ou?
CKOABIO PaGTIALX C10D MO0 TOAYSHTS, HepecTaBISTA GyKDE
B cnome: 1) «Orams; 2) «Acaps?
Paanommre Gumon ma craraensie:
Dt DE-w D@ 4 -2
Bammmmre pupamene » Buze cTemems AByLACHa:
1) x* - 92y + 2Tay - 2Ty
2)x* + 82y + 242y + 48xy’ + 164"

) 5 uexo-

Ha oxpyxcnocTs orsesers: 12 Touex. 1) CKOTLIO XOPA MOKHO 1po-
‘BECTI € KONKAMII B YKAGANHLIX Touiax? 2) CKOTEKO TPe-yTOTLHILKOR
NOUKHO HOCTPORTS ¢ BEPUIIHAMI B YKASAMHBX TOKax?

Hanmunre narsii waen » paazoscen Sunosea (2697 - 3x)

— (s3]

Hajigure n, ecnn xoaipummnentst 3-ro 1 7-ro wrewon » pasione-
s Gumona (1+x)" pavust aecay coboii.

Koopimumens rpersero wmems » passomeswn Gmown
(Vv —i=x) panen 25.

Haiigure cpemmi wien pasionemi.
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Puc. 715

Bropas npoussogmas:

2 - 2,6 =12 x- (2 ]2+
6

6. Buaicn nepROfi 11 RTOPO TPOHABOANLIX YHKILI YAOGHO OnpeAe-
asTs weTopon wtepsazos. Ha puc. 7.15 usobpacerns: suaxu y', a ua
puc. 7.16 ~ amaxu y".

Torza na muowecrse | o
B

J oy youser, @

.n)u[fw] PR —

V26

B

:
x = 0 - rouxa maxcumyma: f(0) = 3,6;

Ha suomecrse [‘,,

Z ][Eﬁ] P —

PR —— ,[:JE J 451 0.
s

360

7. Onpesesentsie pme fame sareces 5 Tabriy:

o e O

vl=| Nu | gl v

v = 0 T
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e nysno mapaztens-
Ho nepencern ua oTpesic
[~k + D ~(2k - D] 1
(@~ 153 2k + D3], heN
B0 ocu Ox.

8) robu maimu Tou- Ty &
o ———
dpymxmu y - sin ¢ ocsio
Ox, mymno maiima xopum
ypasnemts sinx - 0. Ha or-
pearce [0; 7] oro ypasuemie
utcer 2 opns: x = 0 1 x =
7 (pitc. 2.2). B eAOM HOTPYAHO HOKAIAT, 0 BeC KOPHIT YpABHEHHS sinx
=~ 0 uor mig x -, keZ.

Ecai x - 0, 70 /(0) = sin0 = 0. Tloatosry rpadiex: ysrn y = sinx
¢ ocsio Oy mepecexactes  Toure O(0; 0).

1) Mancerio, wro mpm xe(0; 7) sin x = 0  npi x<(-; 0) sinx < 0
(puc. 2.2) Torza » cuay nepomwsHocTH QymmeM mpH re(2mk;
(2h + 1n) = sinx > 0 u npu xe((2k - s 20k) = sinx < 0. 3aees,
keZ - moboe nece wieo.

5) Ma puc. 2.1 B0, wro anatexna GymKmm y ~ sin¥ yionrer-
BopsoT ABOfinoNY HepasencTsy ~1<SInT< L, T.e. MHOWECTSO TOtEK,
aecamu ma orpeaie [-1; 1], animeres obactsio smavemi otoi

—

¥

2

Puc. 2.2

ymrmu, Oreioaa Taxe BHANO, uTo dyHEIA ua oTpesre [J ”]

x
BO3PACTAET, & HA OTPE3Ke [E ?] y6uBaer.
L —

Crnsaza, nosasre, w50 dymn ospacraee . orpesse |

x
3’2

sinx, - sinx, = 2c0s 20

,100<

T 5 < gy <ry <k
7 7

%+,

Tostomy cos >0. Torza us pasencsa (1)
sinx, - sinx, > 0 = sinx, > sinz,, T.e. gymKmEn sin¥ sospacra-

er ua orpeaxe -X
B z

|- Anszorsne sosasasneren, w0 s

3;:
sins souaner mn orpesne 3,22
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PEREN U HERPEPSIBHOCTS.

6.2 Tipenea uncaonoii nocienosarensuocTH
6.2.1. Tonsrne mmeaonoit mocaexonatesmocT

Baxana uncionan pyuKnus f(x), ONPEACICHNAR BO MHOIKECTES HA-
Typambmsx wncen N. Torza amowectso ee snawemwii sancusaercs
' ), 1), 13)s ooy f), &%)
970 MuOMKECTRO NPHIATO HAILBATE wuen080H nOCACIOGAMERLHO-
emp10. Bo MEOTIX CAyNaX WieHS DTOH NOCIEAOBATEALHOCTH 0G0sHA-
“atoT ey o5pazo:

1), @, = £(2), @, = f@3), ..oy @, = f(0), ...

Torza nocaeponatensocts, (1) sammcsisactes B Buge

@
f(n)} {a,}

Tocaeaosaremsioctis (1) i (2) BipaTite SAmICHBAIOT T2

Bcct a, 1 f(n) HASMBAIOTC OB LICHOM HOCACIOBATETLIOCTIL
Hanpnsiep, ' oStncrn onpeseacmua pymicmn: 1) g - x; 2) y = 34

T
) y=sinl 0y
wncen N. Toprosry cyacenms orux dymkmuii na MuoecTse HATypATS-
wux mcen N SazaioT CIOAVIOWIE WHCIODHC NOCTCAOBATETLHOCTH:
11,28, .m0 7,00 2)8, 9,27, 000 8, i 8) 1,0, -1, 0, 1, .. 4) 0,
VB, 22, 1,

HanGoree yAOGHbIN cOCOGON 30 aIIIE HHCAOBO HOCACAOBATETbIO-
1 swaseres saxamse Gopayas ee obmero wiena. Hanpiep, nocacxo-
sarensuocTn 1) — 4) MOryT GuTh ompeReTCHM crAVIOWMH (Bop-

V=1 comepaures muomectso HATYpATBHAIX

sy obmero wiema: 1) a = n; 2) a = 33 3) q

40, =Jn*-1.

MHOTAa NOCHCAOBATENLHOCTI IAZAIOTCA PEKYPPONTILINE COOTHO-
memms, T.e. OPMYIANI, BHPARAOUYINE @, G€PES ee IPEALAYILIE
wnena. Hanpmyep, nocaegomareasiocts uncell MuBoHAN 3azaeTes
pesyppentroil dopuyaoii a, = a, , + a1 > 2ua, 1

Hapsay © ori, WHCI0BAS NOCTEAOBATELHOCTS MOMET GTS 3a-
Aaua cronecHuM omucanues ee wienos. Hanpuuep, fecaTiiube npi-
Gmumemua wnena Mo mexocTaTky 3amucumanorea Tax: 3; 3,15 3,143
3,141; ... .
Tax KaK WHCIOBYIO NOCICAOBATEABHOCTS NOHO PACCMATPHBATE
KK GHANeHIE (YHKIUIM, ONPEACTEHHOf BO MIOKECTSe HATYPATBHEX
“CeT, TO UIS HILX, AHAJOPHNHO (YHKIISIN, MOHO ONPESEINTS Takue
HOHATI, KAK NOHOTONHOCTS i OTPANHNCHHOCTS.
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418

4.19.
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421,

122,
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124,

4.25.

4.26.

.27

4.28.

4.20.

4.30.

431,

432,

CrombKIMMI CHIOCOBANN MOKHO PACCTABNTS 6 WALIEK Ha YeDHLX
KaeTxax maxnaTHof Aocku?

B naccamupexoy moeaze 15 maromos. CxoTswimin cuocobaMm
MOAHO PACCATNTE TPEX NACCAKHPOR B PAITHNHEE BATORL?

Jlas yuactia 8 copennopaumsx no Sacker6oay Tpenep iz 14 woo-
meit COCTABI KOMANZY YHCACHHOCTSIO 5 MIPOKOB. CKOMLKHME
CHOCOBAMIE ON MOIKET COCTARNTS KOMAHZY, €CIN HIBECTHO, UTO
ABoe 1onOmeit 0BAsATe RO BOWAYT B COCTAD KOMAMM?

CKOTHKO NAATICIOTPANMOR 0GPAI0BATOCE NI NCPECCICHII N
“MAPATITENLIX HPAMLIX C APYFUMIL M NAPALICTLHEII TPAMLIMH?

Ha xmxnoil noxxe mweiores 8 yueGHukos mo MateMatike
5 yueBHIKoR 10 (iaice. CROTEKIMI CIOCOBAMH MOZKHO BLIBPATE.
3 yueGuuxa o Matenatuie 1 2 yueSuuka 10 dusiKe?

CKOTRIMI CHOCOBAMIE MO PAIMECTHTS § Hen0BEK B 2 AeTKo-
BLIX ABTOMOGILIAX TAK, UTODH B KAAGXOM M3 HIX HAXOMILINCE He
ence 3 uezomex?

Cromeximsm cnocoban MoiHO BMOpaTs 2 cornacube n 1 riac-
Hyio 6yKEb 3 c0ma r0zapugn?

HaiiuTe KOMMNECTBO BCEX BOIMOMNBIX HEPECTANOBOK OYKB B
caose aozapugbir.

Ouicus ma xocTAX urpst AoMuHO BHpaaiores nuppawi 0, 1, 2,
3,4,5,6, 7, 8, 9. Cxokio pasmrmLix KocTel moTpedyeres A
oroit urpu?

CROTLKIMH CIDCOBANI MOKHO PACpeACTHTS 3n Bemielt MEAAY Tpe-
N5 TOZLMI T, WTOGH KL U3 HILX TIOTYIUT POBHO 1 Bemei?
B marasune wweiores 11 sugos oucoii weSen. Cromuin
cnocoas MoHO mpROGPeCTH B ofuc 6 mpeANeTos MeGean
OAHOTO AN HECKOTEKIX BUACR?

Mars pemiia AaBaTh CHEY eAEINCRNO ©O OKHOMY dPYKTY H3
mmelomxes y Hee 4 5610k, 3 rpym 2 mepeuios. CKOLKIMA
enocobaMI ONa MoKeT 970 CACAATE?

CKOTEKO PASTUNEALX CHAFGEMAIX HMIOTCA B PASIOACHII Mio-
rounena: 1) (x +y + 2)% 2) (x + y + 27

c

CromskiMI cnocoBaMH MOHO PACTpPeACTHTE 12 yuebHiuKoR To-
ponmy nexcay 4 yuemuxanu?

Ec1it A o3mawaeT cywiry 1m0, CTOANIIX N NEWCTHALX MECTAX,
a B - cysy 47nos, CTOAIX HA HEYCTHLX MECTAX B PASIONe-
i (a + bY, 70 A* - B = (a - b'Y. Jloamure.
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v U | neperusa U ot 2n [
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Tlo gammsn o70ii TaGuums: cxena-
Tuano crpows rpadui gammoi pymiH
(puc.7.17). M

Tpuep 3. Toezpou: rpadnk: dym-
= (x+1) 4o
A1.D() -

Touex: paspst-

Puc. 717
2. Acinror e meer.

lim 7 (x) = =, lim (.

3. DOB, nenepuommuecas.

4.0 y=0=(x+1)Yx" =05 x =-1x, =0, . ¢ ocso Ox
nepecexacres b Touxax (~1; 0) i (0; 0), a ¢ ocsio Oy Taxe nepecexa-
erea s oute (0; 0).

5y (x+1)' (112 +2)

=y’ ne onpeacnena 5 TouKe ¥ = 01y’ ~ 0

50 - spurieciue Tow.

2(x+1)(442" +16x-1)

9x{x

=y ne onpeneaena » Touxe x = 0 1

)
- 35)
6. Bnasan ' 1y coorsenersero wsodpaers ma prc. T.18  prc. 719,

¥ Pl ~ o
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E peasa 12050+ |

x

6) Towsm x=_+2mkJicZ sBamoTes ToWKAMH MAKCHMYMA, A

El

Ziankke Z  toucann summeywa dymcmmn sinx. Tpn

9TOM ee sHaueHIe B TOUKAX MAKCHMYMA PABHO 1, a SHAueHIe B TOYKAX
smumiysa pasio ~1.
7) Ilo peayuTaTas cKASMHHOTO BAILIE MOKHO BANOTHATE TAGTHIY:

(9)]o ISR

T e HEwa

C nomompsio sroii Tabaunu no rpaguky ¢pynknum 8 I uerseprn

(pue. 2.2, specs s ypo6ersa nudpann 1, 2, 3, 4 obosnauens yras

(e (puc. 2.8). Tpaduxc drymimmr y = sinx masuaetes cunycoudot.
.

sine [ 0

Puc. 2.3

(et

Tpaguic (ymcums y = coST HOTYSAeM ¢ HOMOWLIO CABHFA TPapuKa

ey = sinz wa X saeso.
p
1) Obnacts onpeaenenua: D(cosx) = (~x; +x).
2) Ho onpeneaemuo, Ana 0Boro (i +) BToTNASTCA pasen-
©TBO c0S(~X) = COS X, T.€. (PYHKIMSA COSX YeTHAS. DTO PABEHCTEO TAKIKE
MoAkHo yorRHORITS GHEAYIOIN O6paRON:

um(—x):m[ x+§] sm[gﬁ] cosx.
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6.2.2. TIpeaea wierosoit nocaeronatemocT

CHataza PaccMOTPI HECKONLKO HPINEPOB.

Tipisiep 1. A Tlyers sanana nocrenosaremmoers &, 2, 3,
28’1
‘ " 1
- Be obupni waen e wux g, = _1- L. Orcioma sua-
Al A

1O, TO 10 Mepe BOIPACTAIS HOMEPA 7 NOZYITS PASHOCTH G, €IS,

. y6umaer u npubmiactes x 0. Hanpusiep, ecnit n > 99,

pasmsii

nel

~1]<0,001 &

TR, T.e. O Mepe BOSPACTANNS HOMEPA 7 WISHH HOCIEAOBATETLHOCTIE

2 _| neorpammaentio npubmmmcanores x 1. W
e

Tipusiep 2. A Bummmes HeckoTbKo WIEHOB HOCIEOBATETLHOCTIE

dnntl, 10, -1,0,1,0,1
5

- Orciona B0, w0 wiews: nocie-
" 7

AoBATEILEOCTI TO GOTBIE WYL, TO pABEH HYMIO, TO Membme mya. Tlo
Mepe BOGACTANIIA HOMEPA N LICHL NOCTEIOBATEILHOCTH NPHOMIAAIOTCS
x mymo. W

Tpiseep 3. A Paceworpie nocaenonaemsioers 15 1,45 1,415 1,414;
1,4142; ..., wremns xoTOpOI: MBTTOTCR ReCATILNI MpRGTeTTIIE
smexa V2 mo nenoerariy. Has Xopomo mamecTiio, wro waemst a1oii
TOCTEAORATEALOCTH O NMCPe ROGPACTANIS 7 HEOTPANIENIO MPHGI-
wawoten & V2 . W

Bo BeeX PACCMOTPENILIX IPHMEPAX WICHH MoCTeA0BATE TLHOCTH {a. )
50 NEpe BOSpACTAIIS HONEPR Nl NPHOTIKAIOTCR K HEKOTOPONY SHCTY
4. Uneso a B 970w c1yae NAIMDAIT NPedON COOTROTCTRYIOMEH Ho-
crezonatemumocT, Temeps, mpimexent cTpOros omperCeIe monATIN
npesena mocneoRaTeTHOCTI.

Onperescuue. Ecau daa anbozo adannozo wucaa & > 0 moxcno
haiimu maxoit woxep n,, wmo npu 060 namyparsoN n, ydoaiem:
GopaioWeN HEPAGEHCMGY N1, GHNOAHACMICA HepaGeHCMED

. @

mo wuco a naswsaemes npedenon nocaedosamensuocmu {a,). Amo
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PAsgEN 4

Haiurre wrer, conepamui ' 5 pasomer Gumowa (V% + 3% ) -

Haiigure mauomsuneii xos(uiuent B pastowenun Guona

AT

Haiigute wienst, He CONCPAAIIINE G, B PASIOMKENIN BHPAKCHIS

it

Crompxmsus cnocobans Mowno pasburs 30 yuewwos ma moi-
rpymm, 10 10 yuennKos b KanAoil, AT 0Oyuemis X ARTAMiL-
cxony, HememKoMy i QpamIyICKOMY SsHIaM?

Kamauit yuacrmn urps «Torsia KyMazaxs FOTwen curpas
Oy mApTIO € KAz AL 13 OCTABIIITXCS yaCTIIKOR. [lR0C VIACT-
HHIOD, yemeD CMFPATL 1O TP MApTHI KaANE, NO CocToRNII
n0ponss muGbA w3 TypHMpa. CKOALKO MFPOKOD ySaCTBOBAT
B TYpHEDE MePRONANATAO, CCTU NABCCTHO, WTO GLT0 CHTpANO
Beero 16 mapriii?

caaraemoe, He 3aBHCsmee OT a? -

CromskimI croCoBaN MO0 epecTanuTs Gykast B crone «Ka-
Saxcrams Tax, WTOOH TPH GYKBb 4 He PACHOTATATHCE PAAOM?

Pemire mpesMayImyio agauy Tax, uTobs ABe GYKEM a e
pacmonarazic pagos.

Crombio wices, e npessmaomx 10, MORHO HAMHCATS ¢ HO-
Nomuio wapp 4 1 72

Ciombio mebix HeOTpHHATeNLEIX pemeniii mneer ypasuenie
E b x bt = kD

CKOTEKO HELIX HEOTPHIATETLUAIX PeMICHI] IMEET HEpAREHCTRO
PN

‘Haiigute nauGoTbmIi KOXpHUIHENT B PASTOREHIEH BpaKeHIS
(@+b+c+dy.

Haiigure Kodpumment npu ¥* 5 pastowenin supaenus (2 +
+x ot By

Howepa abromoSuaci samucupaiores Tpews manm werspNs
Gyxasn aatcxoro andabuTa 1 Tpews mppans. CronbKo KO-
MEpoB NMOAHO coCTABNTS ¢ MOMOMBIO 26 TaTwCKiX Oyks 10
p?
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TPOWSBOMAR 1 EE NPUNENERWE
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wa. Touxa x
1

smmassyasa: (0) = 0. Ha smomeetve (<o ~1)U (3 0)U(0; x,) ymiauns

Bunyina sBepx, a ma MowmecTse (~1; X,)U (x,; +0) BymK SuEyRIA

Towis, STz i V2T G LI
LTS gy 2 2
neperua: f(-1) = 0, f(x,) = 0,114, f(x,) = 0,146. B oron mpuepe or-
SCTIMBO BUANA BAKHOCTS IMANNS IPOMEIKYTROB BHIYKTOCTH 1 TOUEK
neperuta ynicumms. JleitcTsnTeno, ecnn Gut M noCTPOMTH Tpaduc
(pymsnm Gea moNOmE BTOPOi MPOMIBOAO, T.c. 0 YIpOmERHOI cxXe-
e (nymer 7.4, noauymer 7.4.2), 7o rpadmc otoii (ymemmm muen Gu
BuA Kak na puc. 7.20. A C YUETOM TPOMEAKYTKOB BHIYIIOCTH 1t ToUeK

neperna rpadmic oToit (pymsmm peraAANT Kax na puc. 7.21.
7. Paaymeercs, yrobuo crpomTs rpamk Aammoii dymmmm, mes

eaeaytomyio Tabmm;

2
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G T
Towa Toea o
v || 2 | neperuta | AU | neporuta | 20
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x ®
e ax cos(x+28) = sinf x-+ 2+ 2x | < sinf x4 X |- cosx w1 -
Py (x+27) (*z* n] [+2]
10 21 ABAACRCA HAMMeHMIIINM TOTOXHTTEIN NEPHOAON GYHKEH y =
Zdinz, o 2x raKo ABIRGTCA MAMMEHLILAM HOTOWATOTLHAM TEpHO-
o e g  cos . CreqoBaTenLEO, CRAMATA My MoCTPONTE
“pagum ymnn na mposeayrice [0; 1, a savent oToT rpaduc myo
nepeseers cmwerprro ornocnentio ocn Oy. Torywemmui Taxans:
Gpaos TpadiIc HEOGROAMNO HpOTOLKNTS a TpoescyTe [(2E - L)ts
@k D, hez.
3) Kopum ypasuenun cosx = 0 SBAAIOTOR TONKAME HepecesEHUE

rpaca dymet y  cosx ¢ ocso OX: cosx = sin(nEJ S0oxel-
=mh=zx=-Z+nk (keZ). Tax xax na wmcnonoii ocn MmomecTsa

T

Touex x +7n, neZ, cosnagaior, T.e. onpe-

+mh, keZux

B
eS0T OO 1 TO 3Ke MHOMECTSO, rpapHI (YHKIHI y = COST mepece-

xaer ock Ox B owkax ¥ = S+xh, ke Z.
2

Bean x = 0, 70 c0s0 = 1. Crexonatenio, rpadus bymics y = cosy
nepecexaer oci Oy & Touxe (0; 1).

g
PR W }

an

2

)T s cos = sin( -+ 1. 70 oy = cosx sospacraes ma

sposemymiax (<2 +(Zoamnls -T2 ouh)) < on2nk 200,
2772 2712

(k € Z), ananormumo yomsact na mpowencyrxax (2nk; (2k+1)%).

x (%
aicie MMeRN, UTO ToWwKI 2o (Ze2mn|=2nk keZ an
6) T 3 t (2 ]

AIOTCR TOUKAME MAKCHMYMA, 4 TOUKH ¥ = &+ 2%k, k€ Z - Toukawu
MY NA QYRR § = COSX.

Tax seare feos x|

n{x+2 ) | <1, anavenne cosx » romcax maxci-
2

nysa pasio 1, a B Towxax MumiyMa paso ~1.

o [u;g ;[g;n) .
s I

5

cosx [0
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Hanpiniep, npeaer noctezopaTensiocts | ——— | 113 npivepa 1 pasen
S ——— [B it

" sinnx
2 -1, mponen ocassonane o |

Shel

1, e, li

} o mpscen

2 paen 0, a npesex nocaeAoBATe bOCTI K3 MpMMepa 3 panen V2 .
Teneps noscumst cxic: epanencrsa (1). BT HEABCCTRO panio-
CHALHO ARONOMY HEPABEHCTRY BUAA ¢ < 4, - @ < ¢ WA HEPABENCTRY
a-c<a<ats @
Hrax, no onpesenenttio &1 A1060ro ¢ > O CymeCTAYeT TaKoit HoMEp
R,y 0 npH Bcex n > n, cnpasenmo ARofHoe HepaescTso (2). Npyrini
cloBasm, nce wieHs HoCACAORATENLOCTH {a,), HATMIAR ¢ G, |, AeaT
s npoMeskyTie (a — 55 @ + ), @ 33 IEXCAAM DTOTO NPOMEKYTHA MOACT

HOXONTLCS UL KOHEUHO® WHEIO DACMEHTOR d,, A, .., ., T.0. KAKIN

b ea BN GBLI0 WHEO & > 0, JU1S HETO HATACTCA TAKOH HOMEP 71, 4TO

Bce BeCiOReUHOR MHOECTRO LICHOR HOCTCAORATELROCTI @, _, d,

et w8 npomesiyTKe (a - & a + ¢). Hanpusep, ecan a1 Hocaexona-

<01

et

s nepasencrso <0,1 sumommsercs A moGoro n > 10. Cre-

Aovatensio, see wiewst oToi mocaeROBaTexBHOCTH, HawHas ¢ 11T,
npmmanaencar npomencyrcy (0,9 1,1) (puc. 6.8). B orom cayuae (r.e.
i ¢ = 0,1) n, ~ 10. Eean 5 orox npmepe csmrats, 1o ¢ — 0,01, T0,
nawmas co 10170 nosepa, nce wrens: aToft mocACAOBATETBHOCTH Te-
war na npomencyTse (0,995 1,01) 1 2.

Puc. 6.8

Omubowuno AyMaTh, 4T BCAKAR MOCIEAOBATETLNOCTE HMeET
npesex. BETpedaioTos HOCICIORATILHOCTH, He HMEIOIE pEAe-

8. Hanpmiep, mocaexonarensiocti {21 -1} 1 {1+(4)”} ne ume-

tor npegena. Tlepras ua oTUX HoC7ERORATENBHOCTEN He OFpAHIICHa,
H HOJTONY ce WIS He MOFYT HPHGIUKATLCH K HEKOTOPOMY WHCTY.
Bropas HOCIeAORATEILHOCT, HERGMDAS HA Ce OTPANIMGHHOCTE, He
imneer npegena. Tai Kak Bee WICHS! 9T0fi HOCICAORATELIOCTIE PABHEL
auGo 0, TG0 2, mputeM KOTEECTSO ee wrenos, pasuux 0, 2, Gec-
xomeuno Goxpue. Movrony mpm ¢ < 1 HesosMoKHO maiiTi muTepsan
(@ = 13 a + 1), e But0 63 COCPEAOTOUCHO MHOKECTEO 'LICHOR ITON

m
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4.47. Vapocrure supaxente:

cosg B sing
D g 2 BV oy’

4.48. Haiigure anaenarens reowerpmsceroit nporpecoun {b,

V3-1

14— 2 518, .
o ) B
PO e —
B .;,.[x%}a; zwysafcm[n

4.2, Aare0pa coObiTiii i KARCCHYECKOE ONDEXEEHHE BEPOSTHOCTI

B ron naparpade movTopiy npofizenii 5 9 Kiacce Marepuar.

4.2.1. Aarefpa coburruit

Dremenmapnoin cobsimuen mAdHBAIT HACTyIIENHE KaKOTO-TG0
sexona (pesymbrara) oxcrepunenta (onmia, nensans). Hanpiwep,
npi Gpocamuit MTPATLOf KOCTH MOPKET BLNIACTS OO W3 ONIKOB, pan-
noe 1, 2, 3, 4, 5, 6. Hrax, npu Gpocanmn mrpansmoii KocTn MoweT
POMIOHTI OATO 13 CTEAVIONVIX PABHOBOIMOILIX 2TCMCHTAPHIIX CO-
Gurmiiz A,, A,, A, A, A,, A, rac A, - coburne «nmaenme k oxons
(= 1,2,3,4,5,'6). e n'poncete oxnoxpatmoro Gpocamus urpan-
HOit KOCTH HAC HHTEPECYET BMIAEHAC HETHOTO SHCTA OSIKOB, TO OHO
XOTA U SBAACTESR CTYNARMLN COGMTIENM, HO HE ABATCTCH dnCMENTAD-
e cobumen. Tax Kai CoOWTHE «BHTAACHIE TOTHOTO THCTA OTKODS
panaraetes na onexentapmute coowrTns A,, A, A,.

Ecan st onesent muoecrsa U bspamact Kaxoit-muto ae-
MenTapmmii HCXOR dKCHEpUMENTA M, NA0GOPOT, M0G0 dnCNEHTAPHIIE
HCXO DKCEPHNEHTA ABIFETCS DICMENTON MEOecTRa U, TO 970 MIO-
sKecTHO U HASMBACTCH MPOCMPANCIGON daeMENMAPILLE COGMMUL
Hanpmsep, npu Gpocanimn HrpaTsHOi KOCTH MPOCTPANCTEO dACMENTAD-
max cobmuit coctont ma 6 onementon: U ~ (A,, A, A, A, A, A, a
npi Gpocann moneTss mueen npoctpancrso: U - (1, PJ, rac I' oamaia-
eT coburme ¢numazenne Tepoas, a P - cobuTie «BHmazeme pemicts.

KanA0e MOAMHOAECTRO MPOCTPANCTDA dTeMENTAPHBIX COBWITIIL ma-
SuBaeres cayuaunsn cobwmuen. Hanpixep, mpi Gpocamsiit urpas-
nofi xoern nogunonceerno A = (A, A,, A} onpesenser cayuaiinoe co-
Guie ¢numaRemne weTHOMO HCTA OuKODS-

Ecam sapance u3secTio, wT0 mpi m0GoM HCXORE HCTMTAMIS COBH-
e macTymuT, To Taxoe cobuTHe MagmBacTCs docmOsEpHDLM, A cCnn
HIBECTHO, WTO COOMTHE He MACTYIIT, TO €F0 NATHBAIOT KEBOINOMIBLI
coburment. Jlocronepoe cobwmie obosmauactes wepea U, a meso-
MommOE cobumie ~ wepea @, Hanpiep, npu oaworpation Gpocamm

m





OEBPS/image/86.jpg
TP OMOMETPYNECKAE GymRLIN

Puc. 2.4

Tpachii oyRKILI Y = COS X MOAIHO NOCTPOUTS HAPAIITLELN fepe-
Hoco rpaguxa gk Y — sinx (puc. 2.8) BA0TL ocu OX BIERO HA

x
3 (pue. 2.4).

2.1.3. @ymoes y = tgx
1) OBracTs onpeAenemIA: MHOKECTRO BeeX ACHCTRNTEALEAX wiCe,
T
yaonzeTnOpmiomIx. nepanericTay X # 2+ kT € Z, Tax xax n mupase-

s g = SE

HeoGxomINO, 4T0GH cOsx # 0.

2)y = tgx - HeveTHAR dymIIA, TAK KAX tg(~x)

cos(—x) cosx

~tg x. Hamvenbimi nonosmensiii nepuox (s y ~ (g pasen 7.

sin(z+m) _

ot )

TR HANMCHBLIIN HOTOAINTETLNLN NPHOON {g:

tg(x+T,) = tg.x, xeD(tgx). Beam x = 0, 70 tg T, - tg0 = 0. C apy-
sinT,

CosT,

Teitcrsuensuo, t(x-+m) = = tgx. Bemn T, an-

0osin,=0= T =nk keZ.

roii cropoms, t&T,

TIpu ks = 1 moxysmss mamvennit nozoxuTe Ll nepuox T,, pan-

3) Tousn nepecesens pyuxwin ¢ ocsio Ox: tgx = 0 = sinx = 0 =
= x =k, keZ, T.e. rpaduic dymKnum y ~ tgx ¢ ocwio Ox mepecexaetcs
5 Toukax x = 1k, keZ. C ocsio Oy mepecexaercs 5 touse O(0; 0).

9 Tax o gy (g na spowesyrie |

B

0] spmma:

=
B — . R—
: "

TeALMe IHATCHNSL, TO, YAMTHBAS MPHORNNHOCTL LY, MMECM: ecTit

wxt w) kez, 0 tgx < 0. conn xe(sh Sem)rez o
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e 2

Puc. 7.20

x4
-1

Tipusiep 4. TlocTpom rpagusc pymxm y

AL Tk x#1, 70 (~=1)U(ti#=) eoms obaacrs onpexeacua ga-
wofi ymcza.

2.~ 1 cers Touxa paspuva; b 9Tt TouKe HAiACM oANOCTOpOMIIE
peaest /(1 - 0) m (1 + 0):

fa-0)= tm 5=

T.c. npsMas ¥ = 1 ARARCTCR BEPTHKATLHON ACHMITOTO! rpadKa Aa-
noii pymrmm.
Tlastee waiizex naxzomyIo acunmToTy (ecuit Ona cymecTByer):

T.e. mpit x -+ mpaMan y = ¥ + 1 ABIRCTCR HAKIOMROH acHMITO-
Toit. ARAIOMIHO, TpH X — —e IpAMAR Y = X + 1 Taxie sRaReTCH
Teneps, onpexemms npeaenst Gy Ha GeckoueunoCTI:

ImiAGg=tim =2

DTH coOTHOMIEN A TAKIKE NOKAILIEAIOT HA T0, WTO YHKINS He Hie-
T TOpHSOHTATHLLX ACHMITOT.

3. Dymics enepuompriecias 1 GOB.

4. Tousn nepeceseris ¢ ocsio

Ox:iy=0=

-1
Y






OEBPS/image/238.jpg
PAsBER S

HOCCAORATETLNOCT, & 32 Co MPEACTANII HAXOMILTOCH THIID KONEWHOE
neo wnenon aaumofi nocaeAoRATCABOCTIE

B nocnegonarensiocts {a,) mucer mpexen lima, =a, To e ma-
BT cxodAupeica, & ccA OMA He MNECT IPEACIA, TO Ge NATMBAIOT
Ppacxodaueiica. Hanpusicp, nce REOTpAMINENILC TOCACI0BATEALOCTIE
miorea pacxoxmINICA.

Eean dymxuun /(x) monomonnan (sospactaiomas mam yousao-
wman), To cooTseTeTAYIOWAR uCROGaR nocredosamensnocmy {f(n))
‘TaK’Ke MOHOTOHHAs (Bospactaer mim yOmisaer coorsercrsenno). Ecmm
‘ymkums f(x) orpanmuennas (orpanHuuena cBepXy, OTpaHNYeHA CHHAY),
To coomsercryioman mociexoatensocTs {f(n)) Tate orpammena
(orpanmuena cBepXy, OrPaHHYeHA CHHIY COOTBETCTBEHHO).

:
A Y 1 B —
¥ OrpaHHueHHAS: 2

11
2

7
2) nocaenosareasnocts 1, 3, 5, ..., 2n-1, ... MOHOTOHHO Bospac-
‘Taer, orpamtena CHASY, HO He OpAMINENA CBEXY, NOPTOMY He OFpa-
Hac Gosiee Beero muTepecyer BOIPOC O CYMECTEOBANMN HpeAeTa
aajanuofi NOCTEAORATEALHOCTH. DTO OUEHL CHOKHLIL BOMPOC, 1 B
HEKOTOPSIX GACTHLIX CAYYaRX OTBET MOHO HAiiTH B creAylomelt
reopexe K. Beitepmrpacea.
Teopema 1. Kaxas MOHOMOKHO G03pACMANUIAR U 0zpaKUNEH-
Has caepxy nocaedosamensiocmy uneem npedea.
Kax0as MOHOMONNO YOWEAI0WAR U 0ZPAHUNCHHAR CHU3Y nOCAe-
Gosameasiocmy useem npedex.
D1y Teopeny mpHMeM Ges OKAIATEILCTR 1 €6 CMBICK HOSCIHIM Ha

npusepax. Halnpuuep, H0cIeA0BATEALHOCTS @, = —— MOHOTOHHO B03-
el

pacraiomas, n kanasii ce wiew ne npesumact 1, T.e. nocieAoRaTeN-
nocrs orpanmuena cepxy. Tora no reopene Beiiepurpacea ona uneer
2n+3

npeses, T.e. sBaseTCR CXORMMelicH. A HOCTEAOBATETLROCTS b,

smanerc y6umasome 1 orpamriena cinay. Tlostony 1 oTa mocaeA0Ra-
emuttocTs mucer mpegedt. UNCTORAT TOCTCAORATENOCTS ¢, — 1, XOTS
u apaseTes NoHOTONHO Bospactaiomedi (1, 4, 9, 16, ...), ne orpamirena
cnepxy. WieHH 97Ol MOCTEIOBATENLHOCTI, TO NCPE BOIPACTAI X
HOMEPA, BeCKONEUHO BOIPACTAIOT, I TEN CAMIIN HOCTCAORATENLUOCTE
{c,) ne ueer mpesena.

Ecau s moboro wiean M > 0 najizercs Taxofi HOMEp 7, 470 Hpi
Bcex n > n, umonmseTes HepaneicTso a, > M, To WICHH HoCTCAORA-
emuttocn {a,) nRMBAIOT GecKoMEUNO GOTBUUNL MOTONUME NN MU
senununanu’ ofosnanaor rax: lim a, =+ .

s
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nrparbmofi KoeTn cofue «mospremme owxon me nemee 1o ectn o-
cronepioe cobmTie, a cobMTHE «MosBIEMHE 0uKOB He Memee To ecTh
HeBoaMORKHOE CoDMITIE. BAMTHN, WTO AOCTOBEPHOE COBMTIE CORCPAHT
BCe DTENEHTAPHLIC COBMITIL, T.€. COBIAZACT C© MPOCTPANCTHOM DCHMEN-
TapmuIx cobumit U, @ MeBOINMOATOE CODMITHE e COREPAIT I OAOTD
onextenTapuoro coums.

Jloa CTyaiIIx COBMITIS MATIBAIOTCS! HECOS MECTULbLNIL, CCTIE O TE
MOTYT BPOR30/iTI OAHOBPEMEHIO P OAON 11 TOM € MCXOE HCMLITAIS,
B APYTIIX CTySAY, T.c. CCAT ADA COOBITIIS NOTYT NPOM3ONTH OZHOBPENCE.
1O TPH HEKOTOPOM HCXORE MCMITAMIL 1X HATMBAIOT COBMECTINDLNL.

Hrax, umoGix dannoe cobumue A = U nacmynu1o, neo6xoduxo u
Goemamouro, «mobet GunoAOEH 00HO U3 InENCHMAPHLLE COBUMUE,
exodsuuz o cocmas coboimus A.

Coburin A n B maswpaioT pasnososmonnwixu (odunaxossnu),
CCM OMH COCTABTETEL M3 OZMIX T TEX JKC AMEMENTAPHbIX CODBITHI, 1
npu o7om mumyT A - B.

Cobrrne, pupamaomee memwmomenTe cobnTH A, mAIMBACTCS
cofwumuent, npomusononovubLR cobbTo A oBoamanactes uepes A .
Hanpmscp, npu Gpocamu urparbmofi xocti ans A — {A,, A, 4, mpo-
TnmomonOxmM smaseres cobmtne A~ (A, A, A}, Bapancaomee
Bumaene meweTHOro weAa OwKOD.

Ecn panomenme mm mesnmomenue cobumas A me namser ma
Bumommenme nm nepnmoTHenne coburras B, To coburua A 1 B nadu-

Cymmoii coburii A u B uassmactes coburie, o3natammee -
nommemme xots 6t OxHOr0 w3 cobwii A B, n oBoomauactes Tar:
A+ B. Hanpuwep, paccuorpms cobwrmst A — (A, A, A} n B = (A,
A,), KOTOpHC OTYT mOTINTLCS TpM OATOKpATHON Gpocamith HTPATLOH
wocT, 10 A + B = (A, A, A, Al

IMpousoedenuen cobuimmii A i B naaumacres cobuie, osmasanmee
opmonpeemmoe mmommemte cobuii A n B, 1 obomatactes Tax: A - B.
Hanpisep, 4 - B = {4,} (w npeasiaymero npmepa). flun nporusono-

omcinx cobumit A u A sumomssores pasencrsa A4 = @uA+ A =U.

= — .
] " § .) @ D
X/ _J

Z

5
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T.c. rpadux hymimis mepece-
Kaer ocs Ox » Towxax M,(-2; 0) 1
M(2; 0). Tas xax mpu x 0 e
ext, wr0 y ~ 4, 7o rpadmx dymc-
wan mepeceract ocn Oy b Touxe
N(O; 4) (prc. 7.22).

5. Haitzex: npoussomuse mep-
BOro 1 BTOpOTO HOpsKO:

2x(x-1)-(x* -4)
Puc. 722 e

(x-1)
=0,
-1y
(20-2)(x-1) ~2(x-1)(x* - 20 +4) 2 L,
(-1 (-1

6. Buaxu nponasoanoii mep-
72 7 soro nopaaxa (puc. 7.23).
Tee. Gymxuus 5o vecii 05-

1 aCTH OnpepeeIIS MOROTONHO

Puc. 7.23 Bospacraer u me umeer Touex
axcrpemyua.
— — Buaxu npoasonuoit #T0po-
N - ro nopaaxa (pic. 7.24).
T Ha npovenyrsce (03 1) dpymc

s pumyxna B, o 1A Hpoe-
ayrice (13 +0) Bumyia mepx.
Tk, " # 0, To rpadux pynxn
e mcer Towex nepera.

7. Hamsse, onpenesemuste pume, saneces » Tabamuy:

Pue. 7.24

T w10 [ 1 10 ] @ | =
vl | 2| e | | 20 |
v - E +
v * o -

26
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5) @ymcns y = tgx B 0GIACTH OIPEACTONNS ABIKCTCH BOIPACTA-
fomeit. JlefiCTBRTE IO, ATA X, 1 ¥,, VIOBICTEOPTIOIX HEPABEHCTEY

x z
Lexen<lotgx-tex
giEcaRpERTR cosx, cosx,

Breen 0 < x, - x, < T, Toraa sin(x, - x,) > 0, cosx, > 0, cosx, > 01

7o cams tgx, - tgx, > 0 = tgx, > tgx, T.e. gyHKIuS tgx BospaC-

Caesonatensito, B citny MepHOAMHOCTE

pymicnus y = tgx spamercs sospactawmeii 5o sceii obracTh onpexee-

[”EM] hez.

B

Teneps, BusCHI 0COGEHOCTI HINCHERIS (BYHKIIH OKOTO TOWKH

T 3 x
x=2. mpn x<Z 1 1o mepe npusumenus x x L coorsercrayiomue
3 e 3 pe mp 2 yiomy

aHauEHIS {gX HEOTPANIGNHO BOIPACTAIOT. DTO OOBACHACTCS Ted, 4TO

=z
P mpuGKENII ¥ K T CooTBeTCTRYIOMe duasewns sinx npHGI-

smaiores x 1, a cos x - x 0. TloaTomy cooTsercTsymompie snauenis tg ¥
CTAHOBATCA <CKOTL YFOAHO BONLUEMIS, T.c. TOBOPAT, WTO GHANCHIS
g CTPENSITCR K ¢ILTIOC GeCKOHEUROCTILS .
x x
Tipu x> 2 w110 wepe mpuGmuxens ¥ x . coorsercrymoupe sua-
pu x> 3 pe s yiomu

‘e € X 0 MOZYIO HEOTPANNTENHO B0GPACTAIOT. DTN JHAUCHIS AB-
As0TeR 0TpHIATEERENH (sinx > 0, cos X < 0), T.c. COOTRCTCTRYIOMHE
amauemIA tgx CTEMATCR K «MIEYC GeCKOeNHOCTILS .

Miras, rpadusc Gy y = g 10 Mepe MpROMwKeHIS K NPINOH

w=Fmh, ke Z caena meorpamrsenno mogmsaercr saep sce Gre

K 970ii HPsIMOfi, a 10 Mepe MPHGTIKeIS K HPANOT

Lok, kez
2

CHpABA HEOTPANINCHHO CHYCKAETCR BHID Bee GaMIe K OTOfi HPANOML.
n

Zlpyriau cnosamu, npaMie X =+2 + 7k, k€2 ABATOTCH BepTHKATL:

Bl

M acHnnTOTaNH rpadua Mk y = tgT.
6) Tax xax dymxmua y - tgx aBAmeTCs BOIPACTAIOMmed, TO OHA
e mueer Touex oxcrpemysa. Ipaguic (YR Ha mpoMemyTHe

(

: 6 2.5. B
395 crpouren enocoson, yiasanmis ma prc. 2.5. Bazess oo

5






OEBPS/image/239.jpg
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Anaormuno, ecan 315 moBoro wneas M > 0 maitzercs Tatoit Hoep
R, 4T0 WM Beex n > n, BMTOMSCTCR HEpABHCTRO a, < ~M, TO LICHE
nocaezovaTebIoCTH (a,) HASMBAIT Geckonewno GoRbWLMY ompuYa-
menbubnu cenuuna sy w samCHBAOT Tax: lim o, =~ . Hanpiep,

¢, = n* smaseres Gecxomeuno GOALION NOTOAUTETLHON BeAHTIHIOM:

limn® =+, aa_ =2 - n ects Geckoreuno Gorbmas oTpHLATETBHAR

Eeau npeaen nocrexosateavocts {a,} pasen nymo, .e. lima, =0,

10 a, naawsaior Geckoneuno manoii aenuunoti. Hanpmep, uieis mo-

s [ s e s

max ax lim =
Cymecrayer Tecias cpass MexAy GecKonewHo Gomuumm i Gecko-

Teopexa 2. Ecau a, - Geckoneuno Goawuan aeaununa (nososu-

1
meauan uau ompuyamexvuas), mo ewpasenue - saanemes ec-
KomewD Maa0l aeauvuNGG. OGpamno, ecau b, - Gecroneino Aasan
L 2 Goauuot
s, o oupasene - asaemcs GeRoneutoGort o

A [las onpesenensocTn mpeAmomom, UT0 a, sBIMETCS Gecko-
Hewo Gorbmoit MozoANTe ML BemHOf. TOFAR Mo OIPEXCACHIIO
aan moboro wmesa M > 0 maiifercs Taxof HOMED n,, WTO HpH Beex
n > n, sumomsercs nepanencrno a, > M. Torza A1% WX oBpaTHBX

11

BEHII BEPHO HEPABEHCTEO 0 < — < -, T.e., HANHHAS C HOMEPA 1,
pio mep: =W pa

T O R T
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SerontrocT.

Paanocmuio_coburuii A n B uasusactes coburie, oamatammee
sumomnexte cobuTia A  emMTOMeRME cobuTis B, 1 ofoamatacTen
ax: A - B. Hanpuvep, A ~ B = {4, A,), B~ A - {4,}.

Ecau mpn xantom mosaremmu’ codkrmua B maicke mactymaer co-
6uic A, 0 A nasumaior credemauen cobwrisa B it tamncsmaor Tax:
B c A Hanpusep, ccan A = {A,, A,, 4) 1 C = (A,, 4,), 10 C = A. Co-
Gurie A smasercs crexcTauex CoowT C.

Caryuaiiisie coBWTIS M ACHCTHNA HAA MM YIOGHO WLTOCTPHPO-
Bats ¢ nowomo Amarpaxnt Diincpa-Benia (pic. 4.1).

422, Kaaceusecxoe onpereientie neposTnocT.
Croiterna neposTuocTeii

Banamss mpocTpancTso onemenTapubIx cobuTi U = {A,, A,y .. A} 1
cayaiinoe cobumne A = (4, , A, , ., A, | rae A, €U, (k= 1,2, ...} m). Die-
menTapmue cobumus A, A, .., A “nasswaores zazonpusmemoyro-
wumu ucxodanu xrn Crysaimoro obmrns A.

Oupeseacue. Bepomuocmen cayvainozo codwmus A < U na|
sbleaemes omuowenue wucaa acex GaazonpusmemeywWUX ucxodoa
coBbmus A 1 uucay Geex GOINONHbLE UCKO00B (1 WUCY Geex anexen
mapuux codeimuil) u ofosnataemen wepes P(A).

Mrax, no onpesesermo

P(a)=" It

10 ompesencime madMBaIT KRaccuveckux onpedexcnuen ae-
poAMROEMU, TAK Kax CINTACTCR, WTO BCE DACHENTAPHbC COBMTI B~
[rr e —

Tpiesiep 1. B ypie weiotes 4 spacisix 1 6 6esix mapos. Onpere-
M BEPOSTHOCTS TOrO, TO HAYAANY MOTCUCHH] 3 YPHL Mmap oFa-
eres Georo naera.

A Cowmaetes, w0 ma omyms nee mapH oAUNAKOBME, T.e. KaRAMiE
w2 10 mapon MOeT GHITH NOIEUEH W3 VPHA C PABNMIMI BODMOIIO-
T, CIEAOBATENLO, KOAMMECTRO BCEX BOIMOKNDIX HCXOZOD TAKOBO:
= 10. Ecan tiepes A 00anati cobuTie U3 YPHS 6YACT HaBACUEH
Gemaii maps, 70 oTONY COBHITIID GIATONPHATCTEYIOT 6 HCX0A0R (m ~ 6).

6
Tora P(4)=>=0,6.

e P(A4) =10 )

Teneps onpesemn nonsTie yesonoit neposrrocTi. Tlyets cobit-
st A w B - conmectmie coburus. Torza neposTocTs cobuas A npn
yenopmu, wro cobmitie B conepumiocs, nasumactes yerosnoii seposm-
Rocmuro cobwumus A 1 ofoanauaczes Tax: P,(A). Hanpmep, npi oa-
NOKpATHOM 6poCANIII HIpATLOI KocTH epea A oBoaANNM CoBHTHE
«Bumano wetnoe wicno ouKoBs, a wepes B - cobmie ¢pHmABMICE OTRO
Mensme, wes 4». BT cobuTnl conseTnite, Tax Ktk A — (4, A, A,),
B - {4, A, A). Ecrn manectno, wto cobumne B mactymnio, To co.
BepuIILIOCh 0ANO 13 dneMeHTAPHLX cobuTI A,, A, A, 13 KOTOpIX
ombio A, GraronpuATCTRYeT CobMTIO A.

16
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7.128.

7.129.

7.130.

7.181.

7.132.

7.133.

7.134.

7.135.

PaoRen T

. Hanmure ypasenne cexymeli x rpaguy by y = f(x), upo-
xouaue wepes rowkis A(x,; 1(2,)) 1 B(x,i f(x,)-

Jlaiive onpeeemie BmyKnOCTII GYMKIN DACD 1 DM,

Clpopayupylite A0CTATOMMOE YCAOBME BLIYKIOCTI GYHKIL 1 10~

4. Kaxan rouxa Haaumaeres Towkoll neperna ymxisu?

5. CopnyupyliTe HeOBX0MMOP YCI0BHE TONIH HoperkGa dYHKIH
oKaskie ero.

6. Copayupyline A0cTaTouHOE YenoBMe T04K HeperHGa GyuK 1
soxacte ero.

7. CopayTupyiiTe nOTINYI0 CXeMY HCCACIOBAMIL PYNKIII 1 moRCIHI-
o ce. on OTIIACTES Ta CXOMA OF YIPOUEIHON CXOM 13 HYHKTA

7.6 (noanyuir 7.6.2)7

Vnpamuenna
A

B ynpasuemusx 7.128-7.130 onpegeute mpoMescyTn puny-
K0CTH 1 TOUKH NepernGa XAKHEX BYRKNL.

1) y = 3x* - 2 2)y =22 - x4

3y =(x+3); 4)y=x'+4x* - 182 + x - 17.
3 ao1 2

Dy-—2 py-El gy -2 4y

Vo, 3+x7 24 2x+3 )y 1+x7

1y =sinxg;  2) y:cns[x*%).

B ynpanmeninx 7.131-7.139 uccaenyiire by 1 nocTpoii-
Te ux rpagu.

Dy - x(2 - 25 2)y - 0,20 - 62 + 25)
3y - - 52+ Bx; Dy-20 -8+ 1
Dy-x-20-3; 2)y - 2 - 2%
3y 1y = 0.5 + it - 20
B
x-1
: Vy= g

2 y=aite
4y = e -

-3

2y :chs

N\x
m\:
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[ TProRowETPIECRAE Sy

N

Puc. 25

AU ¢ HOMOILIO HAPALIEALHOTO HEPEHOCa MEPEHOCHTCS Ha TpO-

ey [Juu.; Lm], ez, (prc. 2.6).
3% g

2.1.4. Dymas y = etgx

9ra Gymenns necaenyeres ananormo pymenun y - tg x. osrony
Mt THIID ePENICAIIN 6@ OCHOBHHC CROfiCTEA. VNANIEC MOTYT CaNO-
cTosmeasio nponeeTs om0 HeexeAoRaMIC.

1) Obacts onpeacnemus: sin # 0 = x # ok, keZ, 7.0 Dlctg x)={rks
+ Dy (keZ).

2)y = ctgx - newernas Gy, Hamensuni nonoren st
nepiox pasen 7.

Puc. 26

56
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AR s
A Tiyers nocaeposaremsmocrs (a,) mueer mpexex: lima, =a.
Tora, mo onpeaenemmo mpexena, ars moboro ¢ > O maifercs Ta-

B T — P
e nncors oGosmatente , = a, - &, 0 ATa moGoro n > 1, Bumon-

useres nepanenctso [a, | <¢ , T.e. , - Gecroneuno wanas pemwumma. C
apyroii ctopoms, a, = a + ,, w0 1 TpeSomazocs Aokasars. B
Tipiwep 4. A Pacemorpum mocegosarensmocts ¥ 1

L Gecxoneuno manan memwumna, To

. Tax xax

n+l

6.2.3. OcuoBuLIe TeOPeMLE 0 HPEAEAX HOCIEAOBATETLIOCTIE

Pacenorpiy ocoBmLe cRoficTna TpeAa.

. Hpedex nocmosnnoi: pasen smoii nocmosnnoi: lim
. Hpedex cynnst pasen cyme npedexos:

c.

lima, + limb,

lim(a, +b,)

. Ipedex npoussedenus pacen npousaedenuro npedesoa:

lim(a,b,) = li

a, -limb, .

. Ecau suaxenamexy ne pasen nyai, mo npedes vacmiozo pasen.

Cacacrume. Tocmosnnsit NnoxuUmETy NOXNO awHoCUmD 30 SnaK
npedesa: lim(C-a,) = C-lima, .

Ipueuanue. B orisx cuofictnax WMEeTes B BUAY, HT0 PAcCMATDUBACHMLC
apeseass lima, , limb, cymecrayior. Ecau x0T Gsi ORI 3 YKASANKLIX Tpe-

exon ne eymecrsyer, 10 caolieraa 2'~4° o pumoNAsIOTCS,

A 1", Brecs mocrommuyio C myxuo paceMarpupars Kax wien no-
crommoit nocacxoparensioets: C, C, C, .., C, ... . a, - C. Tloprony
lmC-C.m

. Allyers lima, =a u limb, =b. Torxa o Teopeste 4 naitxyren
acne Geconewnio MaTke ReRINNL oW [ 1 COOTROTCTRENIO HMeIOT
secro panencran &, = a + 4, b, = b+ Br
Oreiona a, +b,'= (a + o) (b + B) = (@ +b) + (@, + B,). Tax xax
(o, + P,) snxeres Gecxometio wanoii semwmiof, T0
lim(a, +b,)=a+b = lima, +limb, . W
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PAsmEn 4

Crepovatensio, p,(4

Teneps ormeTiu cooitcrna neposTHOCTEii.
1°. [lax awbozo coboimus A sepro nepasencmeo 0<P(A)<1,
npuses P(U) = 1 u P(@) = 0.
2. Teopema cymaos. Jlas w00 coboumuis A u B aepno pasercmeo
P(4+ B) = P(4) + P(B) - P(4 ‘B).
Eeau A u B - necossecmueie coboimus, mo A - B = @. B smox
cayuae meopema cymn sanucwsaemes max:
P(A + B) = P(A) + P(B).
8. Jlns ambozo coboumus A cepno pasencmeo
P@A) = 1- P(A).
4. Jlns awGoux cobumuic A u B eepno pasencmeo
P4 B) = P(B) - P,(4) = P(4) - P.(B).
Ecau A u B - nesasucussie cobumus, mo P (B) = P(B). Hoamosxy
umeem xeemo pasencmao
P(A- B) = P(A) - P(B).

Tipunep 2. Tpu cTpemka NPOMIBENI 10 OATOMY BHCTPEY IO MATIC-
. HapeeTno, wTo CTPEMKI MOFYT HOPASHTS MHIICHD © BEOSITHOCTEIO
0,5 0,6 m 0,7 coornercrnemmio. OnpeaeT N BEPOATHOCTS TOTO, STO B
sumens nonana xots s oxma My

A Uepea A ofanam cobbTie «n MO nONAN MePL CTPETOK S,
sepea B - cobbiTre ¢ Mumens moma pTopoit cTpenoxs, a uepes C — co.
Gumie «n wmens momax Tpernii crpenors. Toraa b RomRm maiTh
neposTrocTs P(A + B + C). Tax xax A+B+C=4-B-C, 10

P(A+B+C)=1-P(A+B+C)=1-P(4-B-T),

e A, B on G - neasmucmmate meway cooil cobumu. Tovmowy
P(7.5-T) = P(Z)-P(B) P(F). Tax xax P(A)=1- P(4) =1-0,5=0.5,
P(B)=0.4, P(T)-0,3, 10 P(A + B+ C) = 10504081~
0,06 - 0,04, 0rner: 0,94 W

[y 1 e cotumun wasmaones anewenmapi cobusmiani? o o
K00 IPOCTPANCTHO eNHTAPHLLX cDUTII? TIpUBEATE HPINCD.

Jlalire kuacenukano cobusIM. UT0 TAKOE HOCOBMOCTHbC, A0

CTOBOpILC, HOBOINONHAC, HEIABHCUMHE COOMTHR?

3. Uro mu nomumaere nox cayuafimin coSbrtuew? Tpuseie npi-
step. Uro TaKoe poTHBONOAONKIOE COBLTHE?

4. Kaxie gefiornita npmsenzores i caydafinue coduma? Ofuc-
HiTe X ¢ HOMOILI0 AMarpawi Dilnopa-Boua.

5. 70 TaKoe GLATONPHATCTBYIOUE MCXONAL I BCC BOTMOPKIHKLE MCXOTH
semurauna? CHOPNYIHPYIITE KIACCHUOCKOD OUPOICICHIE BOpOST-
noer. Tlpuseie npiep.

nr
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TPOWSBOMAR 1 EE NPUNENERWE

8)y - x +sinx; 4)y - cos2zr - x+ 1.
7136, 1)y - sinx - cos2x; 2)y - sinx - tgx;

8)y - sinx + cosz; 4)y - sin2x + cosx.

o
AT D= 3) y = arct + arcotg 1
e T i ra
1+cosx
2y = L1008t 4) y = aresin
Y5 s v s

7.138.1)y = xsinx;  2)y = tgx - cosx; 3) [y = cosx.
k=1

Bty

7139 1)y =

| + 1 2y

7.140. Jlanss wncna a, a,, ..., @, pi kaxux snauennsx x Gymsums
) = (x - )t (e~ @ + oot (2~ a,)° npumaer s

7.141. Toxanure, wro Towsu nepernta pymcnu y = 3x° ~ 10x° + 3x
exar 1a onwofi pEMO.

Yupawmuemus s nosropemust

7.142. Hajiaure nanGonbice uenoe oTpHIATETbOE pewmemte HopaDCHCTDA:

rx

1)xt - 4x < 0; 2 <o.

7.143. Haiiaure xopun ypasmemns:
1)sin‘x - cos'x = sin2x;  2) 2sin’ x—Bsin2x = 0.

[ et v s

Hawunas o XVII 5., oguns ua nascuelmu nowamul NaTeNaTnKH a3
seres mousmie by, ORO CHTPATo N HbHE HFpAeT GOTBIVIO ok
' TOGHANI DEATLNORO MipA. BHAMNTGILIYIO Do B ASITA BOMZTH
YHKIH CLIFPAT METOJ KOODAMHAT, COMAAHHLI (PPAHIYICKHMH YHCHEIME
P. Hexapron (1596-1650) u IT. Gepsa (1601-1665). B tpyze «Tcomerpiuns
Hexapra u 8 padorax ®epma, Huorona u JleliGuuia noustne «pysKimis
H0ciA0 0 cyiecray WNTYNTIBMI XapaKTeD G0 csgAHO AMGD © Reo-
MeTpiteCIcINI, ANGO0 © MEXANIECKINI NPEACTABIGHINN OPMNATIL T0-
ek KpUBLIX — (BYWKILUM 0 AGCINECL (); BYTE i CKOPOCTL — (ByMKLIM 0F
spesemt (1) w . Tas: Huiorou Gymauio Haswas Guoawroli (» cxbcae
exymell semrans, 07 aaTuCKoro {luere — TeWL), TONIBOXLYIO — BTK-
cuel (or Toro ake fuere), 1 Tew casiase pymki B TpaxToRKe Hulorous
YiKe 110 onpexeCNI) ABARCTCS HOTpOpHBON. CAORO «ByHKISS (07 -
mncicoro funetio — conepuentte, umnonenie) MefiGuuy ynopebaax o
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asmEn2

Pue. 2.7

) Tpacuxc pymscnun mepecexaetcst ¢ 0cuio OX B TONKAX X

k€ Z,a ¢ ocuio Oy Tower nepecetenn e micer.

0 Ben s(u; Tem). hetnrocigx 0.
Eem xe [§+nh; (nu;x], keZ, 0 otgx < 0.-

5) @ymcuus y = ctgx 5 obractu onpesenenna Dictgx) ansercs
yOuBatomei dymKimei.

6) Touex axcrpenysa pymxies me mveer. Be rpauss usodpacen
na puc. 2.7.
W b Copummne comms cotors ook dyaus:

) 0B1ACTL OTpEACICHIE; 6) HCTHOCTS; B) ICPHOBMNNOCTE 1) TOTKH,

nepecoueiust ¢ ocmust OX 1 Oy; 1) IPOMEHRYTLH JHAKOTOCTOMCTH
) MpoMesKyTII YGMBANIA 1 BOIPACTANILA] ) TOUKH IKCTENYNa.
Obocuyiire orver.
Cxenariieeicit nOCTOIiTe FPARHI KAAAOI 13 OCHOBILX TPHTONO-
erpueekix dymki.

Ynpamuenua

A
2.1, B xaxoit KoopammaTROI: eTREpTH NAXOXUTCA YTO7 ¢, cCi:

1) lsing| = sing; 2) fsing| = sin(~¢);  3) |cose| = ~cose;

4) |eos(-o)| = cosq;  5) tgal = ~tgo; 6) fetgo| = ctgo?
2.2, Onpegemure auax pupaemns:

V2 19n 2 VB 13n
D2l g sinZE Y8 g c0s 1T cos(-2,25m);
h 2 20 ) 3 2 ) 8 ¢ )

4) 5in139°+cos50% 5) tg1,25-1  6) ﬁfng%".

5
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TPEREN U HERPEPSIBHOCTS.

3. Beau lima, =a u limb, = b, 70 maiiayres rawe Gecxoneuno Ma-

tste mexrns o, 1 B, uTo
+a)b+ B,

ata,ub =b+p . Toraaa, b=(a+
=a b+ (@, + bd, + ). Tax kax (B, + ba, + o p,) smaser-

e Gecxoneo sanofi senwrmoi, 1o lim(a, -b,) =a-b = lima, -limb, . W

Mokt o o
CaoficTao 4° AOKA3MBATCS AHATORNHO, A CACACTRIE CICAVET M3
caofiora 1° 1 3.

I1pumenane. [loazamisie cuofCTH CHPABOLTIBH I AT HECKOTLKHX C1a-
FacuLIx 1 counoxuTerell. HX HOTPYANO AOKAITI, MOTORON MTOMATHSCCKON
maykms.
20’ -n-5
Tipusiep 5. Haitgen lim 22 —1 =2
e B nts

A Pagywcercs, memsas cpaoy mpMGHATS CaoiicTao 0 Mpexeax oTHome-
2n*

B 4°, TAK KAK H UHCTHTEN, 1 SHAMEHATeI: OTHOMIEHHS

B in+s

eemn Gecionetno Gomsumme sexwums. TlooTomy cHauana mpeobpaayes
70 Bupaenie. JLIs 9TOTO I UNCNTENE, I IRAMOHATE:Ih ITOf APOSH
AesisT na HARGoMLIIYIO CTenems n:

2’ —n-5
Bins

PacemoTpiM eme 0HO, YACTO HCHOABIYEMOE CROMCTRO MpERETa.

-

Jlima, . B obmen muge oo cnoiicrso masumactes mpanmon mepe-

Eeau cywecmayem npeden lima, . To aepno pasencmao

X0Aa B Ipee NOR SHAKOM HeNpepMBHO By B BopMyTHpyeTCS
s
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SerontrocT.

450,

451,

452,

453,

454,

455,

456

457

458,

459

6. Chopyuupyiite ocuoniie cRoficTsa BEOATHOCTIL W AOKAITe 1X.
Tpuseure npinep.

Vnpamneuns

A

B ypite myeiores maps Gesoro, Kpackoro u cinero useros. Cobu-
T A, B 1t C 03MNAI0T, 41O NAYAANY MIBICUCHNLL 13 YPUL map
OmaieTCR Ges10T0, KPACHOTO WL CHNEFO WBETA COOTHOTCTBEHIO.
Tloscuure cxicn coduma: 1) A+ B+ C; 2) A + B; 3) A.

Coburie A smasercs cuexcTauent coobrus B. Haiizure suauenie
cobumin: 1) A+ B; 2) A B.

O L ————
Koo pumana namepias. Hro osavaet covurrie A7

Courrite A - cobume «rmo Nemefi srepe oK 1S ackoR, M-
murxes B Kopobie, KpacHoro waeTas. Uro oawanact cobe A7

Tpoctpaicrao oremenTapusx cobumii coctont ma 8 ote-
memos: U = (A, A, A, A, A, A, A, A). Paccuorpme
coburrun 4 = {4, 4,1, B - (4, A, A, A), C = {4,, A, A, A),
D={A,A,A,A)E={A,A, A, A}. Vxauure: 1) sce napst
HecoBMeCTHALX cOBMTIIE; 2) BeC NAPhl CORMECTHLIX COBHITH; 3)
Bee Maph MPOTHEONOACHNALX cOBMTIE; 4) Bee NApH coBMTII, B
KOTOPIX 0710 COBAITIIE ABIRETES CACKCTBHEN APYTORO.

B npexuayimeii sajate BMIMIINTe dTeMENTH, pHEALIEKAIE
cobummo: 1) A + E;2) C + Dy 8) B~ D; 4) B~ A4; 5) A - C;
6)C-E+A.

Bazywano marypanuuoe uncio, ne npessmaiomee 20. Haiizure
BeposTHOCTE TOr, wT0 90 wMeAo: 1) KpaTHO 5; 2) KpaTHo 3; 3)
mpoctoe wneao; 4) cocrasnoe wuco.

B Memouie uMEI0TCR 5 HEOKPANICHNEX I 6 OKPANICHHELX ATBUIL-
xon. Tlepmuafi mhiuyThii anuuui oxasancs Heoxpamenisi. Ka-
KOBA BEPOSTHOCTS TOTO, WTO BTOPOi HAYAAUY REEYTA ATBWIK
maxsie oxamercs neoxpamenusi? Huefite B BHaY, 4T0 nepRiil
‘Bbuy T QLI OGPATHO B MELIOWEI He KIAZYT.

Monera nosdpomena Tpucast. Kaxosa seposTiocts Toro, uro
x0Tt Gut o pas BumAZET «repss?

Ussecrso, wro Gpaxosammume Aeran cocrasasmor 1% npoaysumm
exa. CKOTEKO B CpEANeNM GPAKORAHHLIX AeTaieii oxazercs B
mapris w5 1000 fetaseii, nponIBeRenILX B KanHOM Hexe?

. Kaxona BepOATHOCTS TOFo, T0 CAYMAiiio SAAYMANHOE ABYIHAUHOC

HCTO, CyMNa WP KOTOPOr KPATHA 5, OKAKeTCs MPOCTHN?
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PAsmEn T

1673 r. B Cusicie pom (seTMNNA, BMIOINAAA TY WIN WEYIO GyHK-
o). ¥ JleiGuwima momsTie (ywkis cnasaock  rpadukox. C i
naxu J. itzepa (1707-1783) u M. Bepuyxnu (1667-1748) cnsaio mo-
MDMAIDE QYNKIN Kak ANATHTINGCKOO BMPAXCHNS, T.e. BDAFOIns,
COCTAIGHHONO 13 TIepeMEHILIX 1 HHC ¢ NOMOLILIO ANATHTHNECKNX ACi.
cruuit. J1. Bilnep noTLIOBANCH G0nee OB TOAXOION K IONSTHIO (YHK-
L OH PaccMATMBAY QVHKIWIO KAX JABHCHMOCTS, OAOH mopeMHHOH
BeqmMEA 07 Apyroil. DTa TOMKA GpemnA mOITYMIIA AAMHefiuce pasmi-
e » 1pygax H. M. JloGauenckoro (1792 — 1856), uesemkoro mareMariica
IL. Jlupuxcre (1805  1859) u apyricx yueusix. B peaybrate dymkio ua-
AN PACCMATPHBATI KAK COOTACTCTRIE MEAKAY SHCAORLIMI MHOSKCCTRAMIL.
TIpOMCXOHCAoNIe HORSTILS IDEACA, KODHI KOTODOTO YXOSIT B FIYOOKYIO.
Apemioct, cnAgaNo o oNpexCAeHMEN HIOMAKCH KpHBOIMKEHNLX GUIYD 1
O5beMOB 101, OrpANINCHILLX KPHDNM HOBEPXIOCTAMS. Jlpenterpesicekiii
sarexatiak Evgoke (IV 5. 40 H. 9.) HOABHO HONLOBAICA IPOACTLHAIN HOpe-
xogou. Merox Eszokea 61ux nassan » XVII Beke MeToio Houepmauiis
1 HoxbI0BaNHCs Enicing, ApXInMes  APYFHe yueuise Apenocts. C mo-
MOUBIO CBOCFO Meroxa EIOKe AOKA3T, 4TO 00ToM NMPANIIL PABoH Tp
i oBkesn mpianLt o Toll e Biicoroll i et s octonamie. JunocTpar,
conpexemnx u yuem EBAOKca, TPUNCHAE MTOR CHOCTO yunTen, Gak-
‘muteexn uamen epusi aaneunTeaLHIAll NpeAe, KoTOpLI B coBpemenol
sammen weeor mz: limT0E 1.
Bonpocas, CHAJAMMLDS ¢ HODOMCMMMMI M GRCKONCWNO MAXMMM
DeNHANRANH, HOCBACNO MHOTO TPYAOR YHeHSX ADOBHOCTIE i CPEAHITX B
xton. Bo wr0poi nozomume XVI u XVII bexon coumtenuzi Apxisiesa mo-
iy mupokoe pacnpocrpaeniie. B tpyaax I. Taxunes, H. Kemiepa,
B. Kananepi, A. Taxe i Ap. yHeHLIX BrIepRLie GLLLI NPIMCLEIL 1Aei Gec.
KOHOOr0 b TeoneTpii. B TOT 3Ke NePHON NOCACOBAIM PAGOTH Depia,
Mackazs, Baxnuca, Huorona i Jefibuina, Kotopsie npinems  Gopuicposa.
HUIO HOBLEX BOXHX HOHSTHI — NPOUIBOZHOM, WHTErDALA H X COLANIIO M-
sncxenia Geckoneuto Maniix. Tepuu enpeses npex Huorou, Oboaave-
e lim — coxpamentte AaTIHCKoro ctona limes (3 cuiee: Meia, rpaRMTa).

Ay

Vueusmas, nanpuep Ar, s yorpewnson 2. rpamner 1(z,).
pustep verp L erpanmes 1,

Tepai «poNIBOAuANs ABIKETCH GYKBATLHLN HOPEBOTOM GpANLYS-
exoro cona derivee, Kotopoe nnex K. Marpansx (1736-1813) 1 o e saes
conpexeioe oBoaatenie NPOMIBOLIOI ', ['. Ecit HEOTON HpOHIBOMLYD
agsan quuoxenclt, 70 T. JeHGuur (1646-1716) rosopu o audbeperas.-

nox ormomennn 1 oboanasan nponasomuyio xax I . Muppepenumansioe

somcacme cosamo 1. Huoronow u T. JliGmunéu s xone XVIL . e
Hiorost Hexoaua » ocsonios s 383ax exanu, o JoAGML 10 mpeny-
HGOTRY TR 3 POOMOTPINOCRIK 583

Touops o nocexyiowoN paamis iael a2, CAORVET OFNOTAT e
sasant e, a1 Bepuyaim, 1. Bepuyau, A. Monuran. u ap. Pag
TeTeTLAAX pedyraroR Tomy . arpa, 1. iacp, K. Tave, pasorss
OTOpLX CHITpAI MSKIYIO POk B OGMCIGNI ocHOR AL, Porkaouu
LoD K COORAIIO TPOHORO (AANeNTA ATz Gt cae B 20-0 o XIX
ok Dpasuyaciat mareNarinon O, Koust (1789~ 1857, npeaoseuai o
o OBpSREAO TIPSR BV  OTpOGAENE HOTPADHBHORT 13 FSKS
5 . D OnpeeILAN MAI TOLAYENER 20 G 10p.
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2.3, Kaxoe us yxasamusx wices Goabu
1) sinl wru sin1; 2) cos 2 wau cos 2;
3) sind’ wm sin3; 4) cos3,5 writ cos6,57

2.4, Cpasmure wicaa:

1) sinT® 5 sin 27T 2) cos %% 4 cosdE,
i H SRy (085t o8 g
3) tgl5 u tgL6; 4) tg3,14 0 g

23

8n x
ctg o8 i ot ctg u ctgl5.
5) ctg g 6) ctg u ctel

5

2.5, Ssasercs au wncno 31 nepuogon dymiim: 1) y = sin 2x; 2) y =
= tgx; 3) y - cos 4x?
SIBIACTCS A1 OHO HAHMEHLIIIM NOTOAKUTELHEN TOPUOAOM ITHX
ymxnuii? Haiigute namensmii nosomuTe b nepuox yka-
P —

B

26, @yuxmua y - f(x) swasercs mepoxmccxoii. Moxamre, uto
dymcnnn g = |f()] raxxe anaerca nepuoxmaccroit. Haiianze
mamstem.i mozoRTeasIL: mepOR dymKmu: 1) y - [sin xl;
2)y = feosa.

27, Haiizure ofascrs onpeenemns dymm:
1) y = sinx; 2) y = s
3) y = Jeos(-x); 4) y = J-tg(-x).

2.8, TIpu KaKix GHAYEHIAX X HMCOT CMHICT BMpACHIC:

1 1 1
1 2L 3
oy ) Treonr ) Toinx

&

4 eos(xy 5 ECD 6 tg[i]’l

2.9. Ha nposesyrice (0; 7) maiianre oxerpenysst pynxmm: 1) y =

= sindx; 2) y ~ cos2x. HaiizuTe npowewkyTIn BospacTamms 1
L e —

2.10.Vxanure wactn mpomesyrsa (13 3), 5 xoropux ymemms

i 173x
y=sin

& OPHNUMAET HOTOMHTENLHHE N OTPHHATETHLI

0
anavemn, Hyeer it 97a GYRKINS HYIH HA STOM HPOMEAYTHe?

5





OEBPS/image/243.jpg
PAsBER S

rax. Bonu lima,

+ @, aeD(f) u dymxmn y = f(x) nempepuvia,
70 Bepmo pasemcrso {i:t\,‘(nnbrl(lnl_rg nn). B0 cmoiierso creayer ma

cnojicTs mempepmwBOfi (pymKII, KoTOpHe GYAYT paccMOTpems B cre-
Ayiomen naparpade.

Tlpusesen eme onmo cnoficTso orpammentofi mocneAoRaTEBIO-
e {a) (A<a <B), Aoxasarerserso xoToporo BXomT 5a pamiH
mxonsioro kypea Mazemarmicr. Mo nesioff orpamimientiofi nocaeso-
BATETLIOCTH NOKHO BLACTHTS CXOAUIYIOCS NOANOCTEAOBATEBHOCTS.
Toscnme cxsien oToro yraepaacnns na npmwepax. Tax, nanpuuep,
nocaexosateniocts ¥, = 2 + (~1f orpamwuera (1<x,<3). Ona sa-
nncunaeres rax: 1, 3. 1, 3, ... u e mueer npegena. Ho ee noano-
caeposarensioets 1, 1, 1, .., 1, ... apanercs cxopmmeiica, Kax cra-
nnonapnas (nocrosmman) noceAoRaTeTHOCTS, e mpeaen paven 1. Ilo-
encaonaremmoers 1, 1, 213

2'2'3°3' 1

" 1
orpammieniofi, 1 ee moxmocacgosarexsmocrn L, L,
z

3
2 8 4

2. . sBamoTes CxORAMINICS.
3715

T
it it

Opuocep 7. Haises i ({5 =301~V 77 +1)-

A Crawana npeoSpayen supacemme nox anaow mpeca:

(ST V)=

s

(VBT e N e e )

= lim

Bn+levn nel

*—an 1) (o +n+1) an

lim lim

Bneledn enel

“Bn+l+yntin+l

19
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461,

4.62.

4.63.

464,

4.65.

4.66.

4.67.

4.68.

4.69.

470,

471

=X
Jsa_ctpeaxa mpomosenn mo ommowy swcTpery mo mmem.
BepoATHOCTS MOPANCHI MUIIEHI TEPBLIM CTPEAION pasia 0,7,
a bropsu - 0,8. Kaxoba seposTiocts 70r0, wro b smens: 1) mio-
HaeT TOTLKO ORI CTPETOK; 2) HOMATeT 1O Membieit Mepe ot
crpenor; 3) nomaayz oba crperxa? Kaxosa peposmuiocts Toro,
By R e —

B npeauayimeil 2atate HAHANTE BPOATHOCTE TOTO, UTO HepRLLK
CTpeAOK NOPAANT MHIEHE, & BTOPON ~ NpOMAXHETCH.

B cpesuent 13 100 2IeKTPONAMIONEK, HNEIOIIXCH B Marasute,
o Gapaet Gpasonaniofi. B oTon MAragnie G110 KYILICH 2 AaM.
0wk, Kaloma BEPOSITHOCTE TOF, UT0 CPOAH KYNICHULLX JAMIO-
wexc: 1) e oxacetcs Gparosantoi; 2) TOTbK0 0Aa GpaKoamHA;
3) oe Gpaxosamsie?

B

Buuio npROGPETeNO 10 OHOMY GIIETY B ABYX BHAAX OTepe.
Cobuite A 03mataeT BHIAKANIE BUNTPLIIA IO HEPBOMY GHIETY,
a B 110 sropomy Guery. Kaxos cxsics cobwmiii P~ AB + AB
@-AB + A B+AB?

Jlas cayuaiimuex coSumui A, B 1 C onpegenute cxsen pasencta:
DA B-C-A;2)A+B+C=A

Janss cayuaiinste cossmns A, B u C. Buupaaure tepea A, B 1 C co-
Gurie, mupanaiomee, wro; 1) MpoNOILIO TOxDKO coburre A; 2)
‘mpomsonL cobarTis A 1t B, 10 C e mpoma0mio; 8) nee Tpi coBMTI
MpomsomTTI; 4) TPORIOHLIO MO MeHLIIEH MEPe OAHO I3 TANHELX CO-
Guumut; 5) HPONAOILTI O MeRbIICI: Mepe AR H3 RMIALX COBMTIE;
6) e mpoMSOILIO 1k 0RO 3 X COBTIE; T) THCTO BPOHCICA.
mix cobsTiii ne pesmacT ABYX.

Masecrio, uro coburis A 1 B nponsout, 0 C e RpousomLo.
Onpesenmre, npomgomo am cobwrme: 1) A + BC; 2) (A + B)C;
3) AB+ C; 4) ABC.

Kaxosa meposTocts Toro, wro mpm TpexxpaTHom Gpocamm
HIPATLHO KOCTI BIAZACT PASHOE THETO 0TKOB?

B semouxe meioTes: 4 oxpamemsx 1 b HeoKpamEnHN aTbIL-
0B, KaKoBa BepOsTHOCT TOro, “1To HAYRATY BHIVTHC ABA ATHIKA
[t e —
ai)?

Ma orpeaxon xamnoit 2 cax, 5 cax, 6 o 11 10 o cayuaiiio oro6pa-
s Tpu oTpesica. Kaxosa BepOSTHOCTS TOFO, HTO 3 OTOOPARHLX
OTPEAKOR MOKHO COCTARITE TPEYTOTLHIK?

Hrpansuas xocrs Gpomtena Avaxau. Kaxona seposrocts Toro,
r0: 1) X0TA Gut OFI PaS BHIATET OUKO, MembE TPEX; 2) XoTi
611 onmn pas pumazer caumma?

e
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211

212,

2.13.

214,

2.15.

2.16.

217

2.18.

2.19.

2.20.

asmEn2

Vxamure wactu mpowenyrka (0;1), B Kotopux (ymicmus
2x-1

08 7 PHNUMAET NOJOMUTENLHHC N OTPHIATETHE

B R ——,
Crombio Kopueii myeer ypasuenie:

1) sinx = 0,5x; 2)sinx = x; 3) cosx =
Pemre rpairiecir.

4) tgx = kx + b7

c

Hajigure IpoMeXxyTKH BopacTamms, YOIBAHMS M OKCTPEMYMbI
v y - ftgxl,

Dy

1, eomt x - pammouaTLHOE wieTO,
0, ecam x — uppansonamsuoe wuco.

Tloxascure, wro pynscus Jlupuxse nepuomiiecias.

Hueo T anaserca nepuogon dymwii y = £,(x) n y = £,(x). To-
sanue, wto uicio T TaioKe BIETCS HEPROROM GyHKII f,(x) +

+ 100w @) - 1.

Joxamue, smo pymxmas y = sinx + {x) neneprogmuecas. He
‘poTisoperi m oo BumoxaN sazaw 2.157

Tlyers gymicmun /,(x) 1 f,(x), onpexenenmbie ma nceit wiciOROl
‘a0, neponscctone. Mleproast o1utx dymctuis pasusa T, u T,
coorsererento. Jloxanute, uto ecxu ornomenue T, : T, sniser
et panmonATLIL THEROM, TO cyaea £,(x) + 7.(x) - nepHOAwIeCan
dyuruns, a ccxu ornomeite T, : T, SRASETCS HPPAIIONATLIEN
smeo, 7o ey f,(x) + £,(x) - nenepuogweckan Gy

Vnpamne

s g mosTopemst

HaoGpasitTe MHOKECTRO ToUEK KOOPAMHATHOM IOCKOCTH, JaAM-
x+2y <4,

Hoamate, wro supaee (W85 + 245 +\85 245 645

SBIACTCH PALMONATLIIN THCAOM.

Jlobanus meciombico mTpos soxut & 4 a1 10%-ii wicxoTs, moxy-
it 4%-10 xuexory. CKOTEKO THTPOR BOXH A0BaBLII?

50
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011

0.12.

0.13.

0.14.

0.15.

0.16.

017

0.18.

0.19.

TIoBTOPERME.

Haiigure suatenue supaens;

1) 2/Fsin60° + 4cos6 2) JBotgd0’ - 157

x ™ =
Zeos + B sin® 27 cosZ.
8) VZeos 1+ fBtg 4) sing—2JZcos

B

Vnpocture ppamene:
1) cos’a-1; 2) (sine +cosa)’ -~ 2sinccosa.
Onpege:rre amas pupaenns:

3)tg 2005 4) ctg 280",

‘HaiijquTe SHAMCHIA TPTONOMETPICCKIIX (yNKILI yra G, eomr:

Da-3005  2a--690; 3a-2; o=

)a= B ) a= 3 3 a= e ) a= =

Vnpocrure supaene:

1) tga-Bme=1 2 Lrcosa 1-cosa,
cose sina sina

3) tg(3r + )sin(270° - @) + sinos 4y 1zo08’ (90" + o)

Jlana apuueTsiceas mporpecet ¢ mepBLM wrCHOM @, 1 pad-
Toersio d. Hamemmre ofmuit wer 1 nepmue 5 wrenon oroii mpo-
rpeccan. Haitaure cysy neposix 5 waenon np

Da=3d=2 2)a=18d=-03.

Jlaua reoMeTpieckas Nporpecons ¢ MepEMM WieHOM b i ama-
enatexes g. Hamummire obumit wies i mepasie 5 wienon otoit
mporpeccus. Haiizure cysey mepsiix 5 wienos npu:
1b-d,g-2 2)b,~ 16, ¢ = ~0,5.

Oxazaocs, uro 6 yuemtion 13 30 IPHILLN HENOXTOTORICHALIMI
& ypoiy. Hailxure BepoATHOCTS TOTO, UT0 CAYNAINO BLIRAKMLLL
K A0CKe yuemis oxawercs: 1) HOIOTOBIEILM; 2) HEHOAOTO-
emLN K YPOKY.

OnpegeiTe KOOPAUNATS HEHTPA 1t PAKKYC OKPYHOCTIE:
1xttyt - dx b 12y + 4= 0; 2)xt +yt - 9 = 0.
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0.20.

0.21.

0.22.

0.23.

0.24.

0.25.

0.26.

0.27.

0.28.

Toctpoize rpadux ypanmenn;
Dyl 2 -8x-y+13- )y - 2)
Pemnre crereny ypasmemuii:
11 . .
f-1ley =2 1.1 25" - 3xy - 19y
1 fR-tlre 2zt B =
x4y=-3 -6y = 3.

x+y

Bo asope maxosTest rycu 1 xossi. Koiectso ux wor pasio 24,
a xoamuecTs0 ros08 - 9. CrOTEKO rycefi it K03 50 ABOPE?

Pemure cucreny nepasercrs:

B R L A L)
7(3+52) < 8x ~5(x - 2); 20415 0;

5 ar-40<0,
ax' —5x+230.

Vrau Tpeyromsumka otmocses xax 5 : 6 : 7. Haitmure rpagyc-
HHIC I PATNANNLIE MEDH YIIOB 9T0TO TPEYFOTLAIKa.

Hadigrre omanenne pupasenia sino — cos® o + V8 tg @ npn:
4=, 2) a-300 3 =2
3 D

1 o=

Vapocrue mupacene:

1) sia-tg'e

bl LE 2) sin® (1 + ) + si
Cos” a—ctgo”

3 [mqn +a) 7sin[3?n = a)]x + [cns(Zn —a)+ m[’z‘

Onpexenire anai mupaemn:

1) o0 in120 150 2 (5T 9 con 5

Onpegennre wersocTs dymim:
Hy=

~Tx; 2) y=1-cosx;

3) y = cosxsinx; 4) y=tgx-sinx.
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0.32.

0.33.

0.34.

0.35.

0.36.

TIoBTOPERME.
Hoxascire TonaecTao:

1) sin’ o —cos” a+1

S o

3 cEatct
Tgorep

3sinx + cosx

Hajizure auavenue pupaenns ecam tgx ~

Sinx—dcosx’

Jlaia noceaonaTensOCTS:
1)1,4,7,10,13,
149 16
2'5'10'17
3)1,-2,8, 4,5,

Hamumire opay:ry o6Iero wiena mociexoRaTesEocTH, Onpe-
JesiuTe, ABIAETCS M NOCIEAOBATELHOCTS BOSACTAIOIEiH, YOb-
‘Basormefi, orpanMCHIOf CREPXY I CHIY.

Manectro,uro {a,} - apndmermaccras nporpecens, » K0Topoii
Da,+a,-12,0,-a,-4  Da,-+ta,--02a+a,-26
Hajigure nepuuii wien, pagmocts, cywmy nepmx 6 wienon n
obmyuis swren Toit mporpeccu.

JMana reowerpmuccxas nporpeccus {b,}:

11
218

1)8, 8,8, 2) .

Haiigure snawemates, oSmi wWiew  cyabry mepsix 5 wienos
ovoii mporpecci.

Haiizute cywny pcex HarypaTbHLX wicer, KpaTibix 7 i e npe-
Bumazomx 150.

c
Tloctpoiive rpadum ypasmenus:
Ny

Tipn xaxmx omasem p u g sepmma napabon y = x* - px + ¢
pacrosomena b Touxe (15 ~2)?

143 2oy =1 Ba-l-1.
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0.7

0.38.

030,

0.40.

0.41.

0.42.

0.43.

0.44.

Pemure cucreny ypasnemi

xeyeay -1
ER
Dt rma

3x-9y 2w+y
2 { x+y  x-y
v= a8

Bpuraza na 12 pabowix sasepumia Aaunyio pabory aa 6 aned. Ba
Koo Aueii sanepia Gt ory paGory Opuraza i3 18 padowx?

LT S ——

Pemure cucreny nepasercrs:

120485
1] 2 +x-3
[e-3l<5
X7 Bxel o
2) jx-5 2
[e-5<2.

Hajigure nanGonsmee n namenbmIce snAveNs DHpRICMIS:
D1+ 2cosx; 2)2 - 5 sinx; 3)2 - slsin.

Mosker au BHTOTATECS PABEHCTEO:
1) 2sinx + cosx = 3;  2) 5 sinx - 3cosx = 87

Haiigure nanensmuii noxosuTe b MePHOX BymKImI:
1)y = {x} - Bsinax;  2)y = sindx - 2c0s2x.

Vapocrure supacene:

N sint (%” = a)+ 08 (85 )+ conlc ccon(2r )

e P e '
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0.46.

0.47.

0.48.

0.49.

0.50.

TIoBTOPERME.

) 0@+ sin@ - cos® gsing —sin’ geose
Singig o+ cospetgq
Haiigure suatenue crenyiomero supanenis, ecnit tgo = 3:
2eos’ o~ Tsin'a
Bain" o+ dsinocoso

5 sinasBeosa
o~ 3cos’ o

JHoxasscure nepanercrao 1+ + L

NERNCS

fa,n > 2.

CKOTBKO OB WIEHOS UMEIOT ApHMeTIeCK e HpOTpeceHn:
1,4,7,10, @ 3, 7,11, 15, ..., b, ecau a, < 200 1 b <2007

Moryr 111 Gurrs uenas (e OGSIATEALHO COCEAINI) OAHO Te0-
Nerpuueckoit nporpecci wicna 1 57

Wnca a, b, ¢ 0GPASYIOT TEOMETPIHYECKYIO HPOTPECCHI, @ WHCAA 4,
2b, 3¢ - apuueriueckyio nporpecemo. Haiizure snauewaters
reonerpusteckoii mporpeccis, ormmAit o7 1.

Hadizure cywsey paa:
9 27 )
(AR A

% 1% B

2) sinZsin® Sasin T4
3
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Pasnea 8. CIYYAMHBIE BETHYHHBL

8.1, Cayuaiiubie BeITHNEL M WX WHCIORE XAPAKTEPHCTIKIL
8.2, Bujist HKOTOPLIX AHCKPETHAIX CIYIAHLIX BETHIIL

8.1 Caryuaiiubie BeNUMHBE M HX UHEAOBBIE XAPAKTEPHCTHKI

8.1.1. Cayuaitusie e

Tonstie cayuaiinoli sexuis SBIRTCH OTHINM H3 OCHOBHM
nomsTHil Teopun neposTHocTedi. Bo Bcex NpHMepAX TEOHI BEPOST-
HOCTeIH, PACCMOTPENMEIX HAMM B MAIIINX KTACCAX, CAVHARmME CO-
GuTHR TAK WM ERAW CBAIANM C NEKOTOPHIMI SECTOBMMN Jmate-
smsoun. Hanpiuep, mpn Gpocamimn MrpansmOfi KOCTH MORKET DHTACTH
om0 3 wcex 1, 2, 3, 4, 5 1 6, T.c. HACTymEBIICe TPH OTOM C71y-
waiinoe COBITH BMPAAACTC ORI W3 OTHX wCe, NPHTCM HEDO3-
MO0 mpeAyTazaTs TowRO, KaKoE m3 oTX wcen pumazer. Tlozodmue
Cryuaiimbe COBMITIA, DMPAKAOLIECS THCIODMMI SHANCHMTNI, Na-
aupaioTeR CrymafmEME DemrmmANM. ARANOTHSNO, WHCTO BHIONOD,
noCTymEBmIX ma cTammIO CropOi MOMOIE B ompeRexemmI DpeNer
HOit MPOMEZKYTOK CYTOK, TWHCTO YHANXCA, ONOJAABNIX WA JAMATHS
B ompeaenemmuit ACHD, TPONCHT BCXOACCTH CEMSN, MOCCHMHMX HA
AQUEOM YHACTIE JCMAM, W T.mL. ABAOTCS CAYTARMAINI emIIANK'

TiTax, cAnainol 6EAUNUNOG WATDAIOT DETTIIY, KOTOpAT B pe-
ayabTaTe eKOTOPOTO MCMTAMI (SICICPHMENTa) NPHEMMACT OAHO 1
TOMLIO 0RO BONOAHOE SMATCNIIC, HATIEPER e HIBECTHOE 1 JABHCSIICE OT
cysaiimbix npmamm, KoTOpHe Japamee me MOTYT GurTs yuTensr. lpyrinm
cronanm, cyafinofi BemTIMION MATMBAIOT oRANEMIA WHCAOROF (ymK-
i X ~ X(4), i = 1, 2, ..., n, onpexexentiofi n npocTpancTae oneneTap-
max gyt U = {A,, A, ..., A,). Caysaiime sexwnmm: ofosmasaor
aarnanmenen Gyxpamn aTHnCKoro anpasuta: X, ¥, Z, ..., a oauemus
CTYANNBIX BETHAIN — NATHAIK GYKBAMIH OTOTO ATGABITAL ¥, Uy Zpe -

Boobme, p Kypce BHICIICH NATEMATHXI PACCMATPUDAIOTCS ABA BIZA
CTyuafRAIY BeRMIMI: AMCKPETHLe CTIANTMe BCTTAL M HETPEpHD-
nste caysaiiisie enstunt. Mbi ke Sech GYAeM paccMaTpHBaTS TOTb-
Ko AuCKpeTIIe CAYTaiNe BeTINI.

Tiyers caysaiinan emwmmna X NpHIEMACT SRATCHNS X, T, ... 5
%,,.. € BepoSTHOCTSO P, P,y..., P,,... cootnercrnemmo. Torxa X ma-
aiipaetes duexpemnoi ¢AyuainOl derunuNol, T.0. AMCKpETHHE C1Y-
afiLie DEMNL NPRINNAIOT TOTbKO NIOAMPOBAMIbE Sanemns. Co-
crapm Tabmmy

Ee uasssaior 2axonon pacnpedexenus duckpemuoil cayuaiinoi
Geaununm X. Tax Kax cymia BPOSTHOCTEH BCEX DIEMCHTAPHLX CO-
6urruit pasna 1, 70 HeO6X0AMMNO, WTOGH

" TakiE HHCIOBMO JHANEHIS BLPANCONHH HIIBUIOTCA eIy A HIL D
o couriii.
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6.30.

6.31.

6.32.

6.33.

180

1. Uro Taxoe wmcosas mocrerosaremsocTs? Hadowute ciocoGi co
aagamus, Kax oSoauataiones noctesonareasiooru?

2. Kakan 00CI6A0BATETLHOCTS HAALIBACTOS 8) OFPANKEHHON CBEPY;
6) OrpauuseHRO cHiaY; 8) OrpANMUEHHON; I) NOHOTOMIO BOpAC
‘xajoumelt; 2) Morotouto YSimaiome?

3. Copuyupyiite onpesercime nperena YHEIOROM MOCIEAOBATETL-
soeru, Paguciire ero cusica.

4. CKOILKO MPOEAOR MOE? HMOTL CXOMINAACA TOCICAOBATEILIOCTL?

5. Copuyaupyiite Teopesy Beliepupacea o pesete MOHOTOMHOH
HOCICHOBATCILHOCTIE I HOSCHITE Co CuMET.

6. Kakie NOCICIOBATOILHOCTI MAJLBAIOTCH GOCKONOTHO GOTLUNM
(LOOKNTOTLHLINGL 1T OTPHIATENLHLIAK) BOTHMHANH 10 GoCKo-
Heo oL Do mAMH? KAKODS CBALL MEALY HIMH?

7. Chopyupyiite ocuoniie croficTsa NpexENA i AOKANITE IrX.

Vnpamnennn

A

Hamumure nepusie mss wrenon nociexosaTenbocTH {a,}:

2m-1
G

4

Sa, =24 (2% 6)a, = (1y + 1y

Bn-7

Bummmnre nepse naTs uxenon mocaeaonatemsmocts {7}, da-
anmofi pexyppenTiof (opuyoit:

Dr=9 r,=01r+10; 2)r,--3 r
B =5 r =l -8 4r -

Hammimime nepskie mATH ICHOR NOCIEAORATENLROCTH HATYPATD-
e wmcea: 1) wparmbrx 4 2) xparisex 3; 3) npn Aexewn K0TO-
purx na 5 b ocTarke monysaczes 3; 4) kparubix 3 1 5.
‘Hanmure ofmnis wren nocacoparensmocTit:

1)4, 16, 36, 64, 100, 2)1,2,6, 24, 120,

LR CINE T N
65 10 23 715

5)2,-2,2,-2,2 . 6)3,1,3,1,3, ..
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472,

473,

474,

475,

4.76.

477,

478,

479,

4.80.

4817

4.82.

4.83.

484,

B pafiomuoit oxmiage 1o MareMaTKe yuacTsosann 15 yuem-
08 10 xacca, us KOTOpHX § oTMHKH yieOu. Kakosa nepo-
STHOCTE, TOTO, YTO IEPEHE MPHIOBIE MECTA JANSIH OTINHMIH
yuebu? Cumraetes, 4ro see 15 yHacTHMKOD IMEIOT paBmbe BO3-
NOKHOCTH HOGCANTS B FANNOH omMTHAZE.

Beposocrs, Toro, wro imens Gyzer mopaena x0T G oauI
pas npu weTspex putcrpexax, paua 0,9984, Karoa peposrruocts
o ——————————r]

c

lauss cobumis A, B u C. Pag:ionciTe coBLITI A CyMy TONapHo
econnectibix coburuii: 1) A + B; 2) A + B + C.

B e 9-oranoro foMa soman 5 maccamipos. CuuTas, wro
KA 3 WX MOCT BTI © PADHO DOIMOIHOCTLIO 1A M0
Gow orame Aowa, ARANTE BePOSTHOCTS TOF0, T0: 1) Bee BRLAYT
Ha onwow srae; 2) noe muliayT ma 7 orae; 3) nee uliayT HA
pasisx oTaax.

Tlecrs, yuemion cayuaiiso paccencs sa kpyrasn crozon. Kakosa
'BPOSITHOCTS TOTO, IO OnpexeentLe 2 HOXPYFH CSAYT PAOM?

Ha maxaammoii focke cyuaiiio paccrasensi 2 amw PASHLX me-
708, Ka0Ba BeOSITHOCTS TOF0, 10 0TI TaTAt He 4GbIOT» APYT APYTA?

BepOATHOCTS NOPAEHIA MUIICHI NPH OKHOM BHCTPENe PAmEA
0,6. BiicTpe: POM3BOANTES A0 TeX HOP, MOKA MIUIIeHE He BYACT
nopacena. Kaxosa BepofTHOCTS TOTO, UTO KOAMNCCTRO BHCTPE-
7108 T MIIERH He TpeBMICHT TPex?

Jlsoe urpaior, mo ouepems mopGpacuman morery. Ilo_ ycaoniio
ATpL BLINIPLIBACT TOT, YL NONETA ICPBOIE BUTAZCT 1OpGOBOE CTO-
potiofi. ONpEACAIITE BEPOATHOCTS BLTPHINA KAAAOTO HIPOKA.

TIpeasiaymyio sagasy peimure, CauTas, 470 B TP YHACTBYIOT
=pu mrpoxa.

Maucen (1,2, .., n} cayuaiino pubpanu meno m. Kaxona sepost-
‘HOCTS ToT0, WTO NP ZCHCHN M A JAAATOE RATYPATBIOE TCIO
'8 ocrarke ocramerca e 17 HalizuTe o7y BepoTHOCTS TPH n-3%

Bpomesst Tpi urparsibie xoctir. Gepea n 0BOIMANIN CYMMY BEL-
‘napmx oukos. Uro sepostaee: n — 11 waw n — 127

Vupasmuenus s nosropemst

Buruncanre:
1) cos70" - cos50 - cos105  2)sin15 - sin75'.
Harmire opayry 0BIIero wieHa MOCIEAOBATEILHOCTI:

14
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PP APttt

Hanpisep, nps Gpocaii HrpaTbHOfi KOCTH SaKOH PACHpeAeTeI
‘BOML NOABIEHIA KAKIX-TUG0 OVKOR JANHCHEACTCS TAK:

x| 1] 2] 3| 4] 5] 6
B 1‘1 HEERE
sls|a|la|lsls

Tpusiep 1. B xopobxe mueiorea 5 Genux n 10 wpacusix mapos.
Catywaiimas nenmma X pasiia wHCTY GTHIX WAPOB, CCMI M3 KOPOGKI
wayaasy noprerxactos omun wmap, 7.¢. onauenue X pasuo 0, ccmn -
Bacwen Kpacussi wap, panio 1, ecxit ianesen Gensti map. Hamumes
saxon pacnipeaeaemiuz aroft cayaaiinofi semmLL,

A Urofu mammCaTh 3aKOH PACHPeAETEHNS CAVIAIHON BeaHIHHBI,
HEOGXOXINO, BO-EPBALX, SHATL. BCE SHANCHI, KOTOPHE MOAET Iph.
HHMATL AQHHAR CTYUATINAS DO, K, BO-BTOPLIX, ACC BOPOSTIOCTIL,
¢ KOTOpLMI 9T SHANCHIA IPNINAITCA ARNROT Cxyaiimoi nenw.
wofi. B mame cayase X npmmiaer Aa suavemma: 0, ccan HInteten
Kpacuuit map; 1, ecan nannewer Gexaii map. o s

Bepoamnocrs, mneuenna xpacioro mapa P(0) = 12 = 2 a neponr-

P pa pa P(0)= 3= 2. a sep

2 1
nocTs usaeeus Genoro mapa P(1) = 1- P(0)=1-= = . Toraa sa-
pa P(1) @ =1-3= 5. Tor

xon pacnpexenenis cryuaiinoii pemwmmn X samucumaetes Tai:

P
RIEE
3 3

8.1.2. Uncaonute xapaTepucTI caywainOi BeTIIIL

TTa, Mbi ySHATH, STO SAKOH PACHPEETCHII HOTHOCTHIO Xapaii-
Tepuayer cayuaifyio semruuny. OfAKO YACTO SAKoM pacupeeaCHIT
HeHSBECTEN i NPMXOHTCA OTPANNMBATLCH MHBLINMI CBEXCHIAMIL.
Muorsa fake BHTOAICE MOTLSOBATECH YHCAAMH, KOTOPHE ONHCHBAIOT
cayuaiinyio sexuiy cynMapuo. TAKHe THCTA HASHBAIOT HUCIOHMU
xapaxmepuemurkanu caynainoi sexununst. K wucy paxux wmeio-
BAIX XapAKTEPHCTIK OTHOCHTCS MATCMATHUCCKO® OAIAGHIE.

Onpeeacnne. Hyemy cayuainas sexununa X pacnpedexena no
sarony
)
Tocda wueao
MO = xp, + xp, @

nasseaemes mamemamuveckux oxeudanuen (cpeduun snavenu-
ex) cayuaitnoir euvun X.

e 21
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TP OMOMETPYNECKAE GymRLIN

Puc. 2.9

2.2 TIpueps: MOCTPOEHIS TPAGHKOB HEKOTOPBIX
TpuronoMeTpuueCKkuX dyHKIMiL

B 9703 mYHKTe ML PACCMOTPIN HPUMOPH HOCTPOCHI TPAuKOD
HEKOTOpLIX. TPHFONOMETPIECKIY GYMIIIL © NOMOMbIO MpoCTCRMIX
pEOOpaSEANILA CpAKOR YAKAR (TAPRAIETLNAT Tepence, pacrx-

Tpiesiep 1. Toctpowy rpadusk pymsiunn y = 2sinx.

A Tpagus Gymemmn y — 2sinx CTPONTCS © MOMOMLIO YABOEHES
amanemmii pymkmAn y - sinx b KamAOH TouKe x. [pyrmwn cropan,
rpaduic Gy y - 25inx nOTywM myTew pactaemis 5 2 pasa
rpaduica pymKIN y ~ SinX B HANPARACHIN, NEPUENAMIYIAPHONM
ocn Ox (puc. 2.8). W

Tipiesiep 2. Tocrpomy rpadik dymxmn y = sin 2x.

A Tpadpms gy y = sin2¢ nozysaetes nyres cxaTis rpaduKa
dpysiczuns y - sinax » 2 pasa szoms ocn Ox (puc. 2.9). B

Tpiesiep 3. Tocrpom rpadux dymxm

1 ™
cosfax-Z]e1.
ool

A Cnssana wyno mocrpomss spapuc @y y = 2cosx mpeos-
pasosaen rpadica (YK Y = cos.x, a aaTex mocTpoCHHI rpa-

uic caeayer cxats 8 3 pasa omnocmrensmo ocu Ox. Tex cambie Mt

Puc. 2.10 Puc. 2.11

0
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6.35.
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6.37.

6.38.

6.39.

6.40.

6.41.

6.42.

6.43.

PAsBER S

Tocreosarensmocrs {b,) sagana Gopsysioi obmero wiema:
b, = 10n* + 4. Bammurre b, .

Tloxasure, wro neno ~21 ABITETCS WICHOM HOCCAORATETLROCTIE
n* - 10n, u naiizure ero nonep.

. Hamumure dopuyny ofuiero wiema nociesosaresocteil, sa-

pammx B sagate 6.32.

Snasercs T HOCTEAOBATEALHOCTS BOAACTAIONEH (yBABRIONEH):

Da,=-9n +10n+25 2)b,-n'+20-8; Bu -3 -2
3n+4 n _2+9,
R S e

SIBIRETCR M HOCTEAOBATETLHOCTS, MOOTOHO!
i _2e

= 2) b, -
Be VTR 4 x =YY

1) @ =

SIBIRETCR M THOCTEAOBATEILHOCTS OTPANIERHOT:

iz 5 P 3) (Vs
na3nt n+cosn | n
e K= 9 Toons1"

Tpusegure mpusiep nocaeaosareasuocr: 1) orpammientoit
chepxy, Ho e orpammueHOfi cumay; 2) OFARMNCNNON CHIY,
1o ne orpamrennoi cBepXY; 3) HeOrpaNNTeIO 1K CBEPXY, Wik
cumay; 4) orpammuenioit, #o He mueomeit npesena; 5) Boapac-
atomeit; 6) yGunaomeit.

Haiigure orpesox [a; b] Taxoit, wroGu B Hem mexamn Boe wrews:
5+dn
2vn

ocxexosateuocTH g

Tocneronaremmoers {a,}, {b,} 1 {¢,) aanamst pexyppenTmsmn pop-
synawna, = 1,a,, =01 a, + 146, = 5,b,, ~b +d; ¢, —
=5, c,., = ~c,. Kaxas wa omux mocnesonaremsmocteit o6paayer:
1) GpIMETIIECIEyIo TPOTpECCHIO; 2) FeOMETPIFICCKy 0 IPOTpeceitio?

an+2

bn+l

Tlpu waxmx amauenusx a u b NocTeAoRATEALHOCT Y,

181
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4.3. Hoaman seposthocts coomrus. Dopuyaa Baiieca
4.3.1. Toanas seposTnocTs covumun

Teopea. ITycms dans nonapno necoaxecmne codwmua H,, H,,
o Ho (H, H, = @, i # ), maxue, umo H,+ H,t ..t H, = U, PU) = 1,
u coiumiie A'= U moacem nacmynumy coaxecmuo ¢ odnu us coou
muis H,, H,y oooo H,. Tozda seponmuocms cobmmin A onpedeanemen
bopxyaois
P(A) = P(H,) P, (4) + P(H) - P, (A) + ... + PUL) - P, (). (1)
Dopuyna (1) nasssactes Gopryoii noanot sepoammocmu.
ATaxxax A=A-U=A-H +A-H,+..+A-H,ucodurun AH, u
AH - necomecrmate codurmi (i # ), 70

P(A) = PA-H)+ PA-H)+ ... + PA-H).

Temep, yantsman, wro P(A - H) = P(H) - P, (A), noayumy dop-
wyay (1). W ’

Tipunep 1. Vuemux: nogroronmncs no sonpocant 20 oxaaremammon-
mx Guneton wa 25. Kaxmt mo cuery on gomsen gaiitn ma oxoamen,
Tobu caats ero ¢ nanGombmei BepoATHOCTSIO?

A Biise, 10 KOTOPOMY YHeINK NOATOTOBILICH, HASOBEM ¢XOPOIIIRN»,
a Guxer, mo xoTopony om me moATOTOBMACH, — mioxMmM». Chauara
ONpEACTIN BEPOATHOCTS CATUI YHEHMIOM IKIANEHA B CTVHAE, KOTAQ
on Guter Geper mepssit. B 9TON CAyta KOTHYECTBO BCEX BOSMOMHEX
HCX0R0B 1 = 25, & KOMMNCCTRO TATONPHATCTBYIOMYIX HEXOROB m — 20.
20
2

Terteps ompexe BepOTHOCTS CATH M KIAMERA B CTYaE, KoLK
on Guer Geper BTopeM. DTo coBuTIE, PASyMeCTCR, JABMCHT OT TOFo,
Kaxoif GHICT A0CTATCA NEPBONY YEMMKY: «Xopommiis W «IOXOfs.
Hepes H, ofosaun cobriie enepsiii Yueni 5351 X0powuil Gurers,
a wepea H, - cobbmie emeppurit ysemmx nasn noxoi: Suners. Torza co.
GuiTie A — COBITIE ¢HAII YR CAGCT KGAMENbI» — MOACT HACTYIITE
conmectro ¢ ommm 13 codwrmii: H,wm H,. Crenonatensio, 1o (opaey-
e (1)

Toraa .8

PUA) = P(H) - P, (A) + PUH) - P, (4).

2082, (4]

o P(H,
B3

5
= =02, -
e 55 By (4)

Tasc sac P(H,

_20 . P(a)-08 %m,z g 0,8. Orciona cxexyer, wro Bepo-

21
ATHOCTE CAAWHN YHEHHKOM IKIAMEHA He JARNCHT OT TOFO, KAKMM OH 70

cuery saiizer ma oxsanen. |

12
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Taxis 0BpagoM, HPH MHOTOKPATHOM HOBTOPE MCMATAHINS CPANCE
anaveme npEmIACMLIX cryuaiof penrmof X anaueutii, no onpe-
estermo, npuGmusKento pasio M(X).

He ncera MaTeMaTIeCKO® OXHAANNE MOET B IOMNON Mepe omi-
camars, cayuaiinyio sexuiy. Hanpuyep, paceuotpus cryuaiinsie se-
s X 11 Y, COOTROTCTRENINO, PACHPEACICRHAE 0 JAKORY:

v | -40 | 40

Ploslos

Mieaiianacn e $FiE By BAEE e a0
M) =-0,012 40,023 <0 w M) = 4005 + 40 0,5 = 0.

Opaxco X u Y - cosepuentio pasmsisie crysaiismie Bemusu.
Buavennsa X cocpesoroueist oxoo M(X), a anauenis Y xaiexis of cao-
ero marenarmeckoro owupams. TlodroMy, ¥TOGH OUEHHTS, KaK pac-
CesIHL BOSMOKIHbIE SHAEHIS CIYAIHOI BEMTHIL BOKPYT ee MaTeMa-
‘THYECKOTO OMAANNS, BEOANT APYTHE WHCTOBHE XaPAKTEPUCTHIIL.

Cayuaiinyio senmmy X = X — M(X) HASHBaIOT OTIIOHeIEN C1Y-
“aiioii BeMMTHHL OT ee MATEMATH'ECKOTO OiHAANNS. Teneps MO0
[sre—

D00 = maf(x -2 (x)) | M[(;"(ﬂ, @

Kotopoe maaumactes duenepeued cxyuafiuoit emwummn X, T.0. Atc-
HepCIS PABHA MATEMATHYECKOMY OHAQHIIO KBATPATA OTIIONEHI, &

o(X) = yD(X) @

HASHIBACTES CPeANLN KGADPAMUECKILN OMKRONEN NN CAY A0 B
s X. JlGEpCIs 1 CPEAuCe KDATPATITIECKOC OTIIONHHE OUEHIBAIOT
rement, paccesuocTH aRavemIi CHYHANNON BENIINIL OKOTO MATEMATH-
secrkoro oxmaams. Ha HpaKTIIKE MICTEPONIO BAHCATIOR 10 hopiyAC
DOM) = M(X) -

Eeam gana cayuaiinas pexwuna X, pacupeAerentas 1o saKomy

(MY ®)

70 cnpaneziea dopaya

DOM) = xipy + Eopy e+ X~ (BPy + TPy et 2T (6)
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nocrpomyt rpadui dymicmun y = ~cos3x (pic. 2.10). Tocxe wero, aa-

1

Bl
mcas gamuyio GyHKmO B BuAe Y

A El
Tpadc ymRIIE Y = Zc0S3¥ © MOMOMLIO HapanIeALHOTO mepenoca

x a
cos3|x - |1, moctpocnmii
[ el P

HYAHO mepeABMIYTS BUPABO mA - e m mmepx ma 1 emmmmmy
(prc. 2.11). W 12

Tpiseep 4. Tloerpomst rpadpus: e y = rsinx.

A 1) Obaacts onpepenenusa: D(f) = (~o5 +).

2) s wernas: f(-x) - (-Dsin(-x) = ¥sinx = f(x). Py
senepromecras.

3) C ocao Ox mepecercaerca n Touwax x = br, KeZ, a ¢ ocuio Oy - 1
Touke O(0; 0).

4) Ha npomexyrxax (2nk; n+ 2nk), keN u (- n-2nm; -2 m), meN
ymcn npEmGeT TOTORHTETLILIC SHATeRIA, A WA TpOMCRYTIAX
(et2nk; 2x+2mK), keN w (-25-2um; —-2nm), meN - orpmaremie

5) B orom mpumepe ompejesieHie NPOMEXKYTKOR BOIPACTANHS M
OMBAIR TOYEK KCTPONYMA TeMI CHOCOBANI, KOTOPHIMI 70 CHX 0D
TOJIB3IOBAMICE, HEBOIMOKHO (HeobXoauMEil crocod Gyaer paccMoTpen
® pasgene 7).

Tan moctpoem rpada hymny = sinx paccuoTpI mpesest
(rpamites) maweremns ce rpadica. Tar kax: | sin x |< 1, 70 ssmommser-
o nepanencrso | x sinx | <| x| = | x|< |x sin x| <| | Teowerprsecion
10 oamaTACT, TT0 TpAGNK (YRKIR TSINT dATONCR MEAAY TPAIKaNIT
ymscnii y = x| y = ~|x], T.e. Mexay npambiai y = x 11y = ~x. A obme
oK TpAIKA YKL = X SN X TPANLIX = X 1y = ~x ABATIOTCR
XopAII ypaBHEHITR X sin ~ . 70 YPADHENT PABOCIIDIO COBOKYTI-

socrs ypassemt £ = 0w sinx = 1, .e. o x = 0 x = 2+ 7k,
heZ, apamoTen oS TouKaMIE (owKaN Kacamiin) rpapiKa pyIK-
nmm y = xsinx wnpsMex y - x 1y — ~x (prc. 2.12). W

¥

Puc. 212

o
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644,

6.45.

6.46.

6.47

6.48.

6.49.

6.50.

651

smanercn: 1) nospactatomeii; 2) yousaiomeit; 3) neyGunatmeii;
4) nenoapacraiomeii?

-3
pu karux swavenuax 1 xan nocaezomarenioct X, = 2
ssmonnseres nepasencrno: 1) |r, ~2|<0,1; 2) |r, -2/ <0,017
3+
Tpn s amasemnx n 7 moceRoRATeBHOCTH U, =
p s 2 G o sa

sbmomseres nepavercrso: 1)

ju, ~1,5[<0,1:2) &, ~1,5] < 0,017

TIpi KAKIX SHANEHISX 1 WIEHA! HOCICAOBATELROCTIL Y,
yaoBmeTROpAIOT Hepanecray y, < 407

Tlpn KAKEX 3HANCHNAX n WICHM HOCICXOBATELEOCTH u,

2n - 3| yonaeTaopsor nepasetcTay u_ < 27

Jloxasscire panercTso mo onpeseneItIo:

n-3n"
- T
D RE ey ey i
-2 3
. R lim
LR~ reer i Hilmo—

B aaganusx 6.50-6.54 naiizure npeaen.

Ot 2) m 224
e 5o
G TonrL g gt dn g
R 3ran—an T T 1s
1) (12 25) 21 201 0E0),
Y B T
3 tim "L 2 a8
== (3n+1) = (2n-1)
5 i PFDE+2(43) g o (Br-D)(1-20)
e Y e a(n-9)
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SerontrocT.

4.3.2. @opmyaa Bajieca

TIycTs, B YeAOBMSX TOpEMEL NOTHO/ BEPOSTHOCTH HIBECTHO, WTO CO-

Gurue A mactymuo. TOrAa HYAHO OUPEAEHTS BPOATHOCTS TOTO, 4TO
coburie A nactymeio conuectso ¢ coburien H,. Tlo reopene 5epost-
noeTss mpowssexewi coSurii P(A - H) = P, (4) * P(H,) = P,(H,) - P(A).

P(H,YP, (4)

Orcioma p,(H,) - Augg S

P(A)
P(H,)-P, (4)

PE)E, (A PUE)P, (A)+ - P(E)F, (4] @

P (H,)=

opayaa (2) nasumacres dopyaoit Bafieca, i meopenoi zu-

Ipisiep 2. Jlenowss cocranamor 60% yuamuxes mxomst. B te-

a1p wymenn Guners 80% seex fesouex u 75% sex Marbuikos. B
yumTenBCKYI0 HpHHECTH yrepamubii Guer. Kakosa BeposITHOCTS TOr0,
10 oroT GitteT MOTEpALY MATBIHK?

H,

A Hopes A oSosmatm coGTIe eyenIK moTCpA GrtErs, Tepes
~ cobumie «zenowxa mozepana Gwrers, & wepea H, - coswrie

extaasuine norepn Siers. TpeOyerca naikrs seposTuoers P(H,). Tax

wax P(H,) =

.6, P, (4) = 0.8, P(H,) = 0,4, P, (4) = 0,75, 70 10 op-

Myze nodioii nepostuoct P(A) = 0,6 - 0,8 + 6:4 - 0,75 = 0,78

B cuny dopaynst (2)

P(H.)- B, (A) 0,4-0,75
P(A) 0,78 0,78 13

P (H,)

Cpopuyupyiize Teopeny o HOTIOH BEPORTHOCTI W KOKAHHTE e
Hanuire gopuyay Balieca u okasire eo. Kak Bl AyNacte, 1o-
Heuy 9Ty GOpMYAY HATLBAIOT TeopeNOlt rHTOTes?

Vnpamneuns

A

4.85. Hs 10 arsuuos 5 mepson Memouie 8 KpacHoro msera, a us

20 amsunxon mo BTopom Memouke 4 xpacworo usera. Hayrax
3 KAIONO MEMIOUKA MABTEKIH [0 OANOMY ATHUMKY, JATEM U3
oTix AByx amuumios cayuaiino oroSpamu omui. Kaiosa pepost-
HOCTS TOFO, 4TO OTOBPANHEL ALK OKAKETCS KPACHOTO NBETA?
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PasmEns
@opuyza (6) cenyer us popyt (5), KoTopyo mpuMex Ges 1o-

Tpisiep 2. Rana cayuniinan semrtuna X, pacnpexerenias o aa-
xouy
X

2
0,1

0,1
Haiizen: a) MaTexaTiseckoe oxuzanie; 6) AuCHepcuio; 5) cpeatee
KBAZDATINIECKOE OTKIONEHIE OTOH CAYIANKOI BTN

A a) Tlo gopueyae (2)

MX)=(-2):01+(-1):0,2+0-03+1-03+2-0,1=0,1.
6) Cnauana myxuo maiitn snauenne M(X*):
M(X?) =(-2-0,1+(-19-02+0°:03+1:0,3+2-0,1=13.
Teneps 1o dopuye (5) monywm:
D(X) = 1,3 - (0,1)* = 1,29.
8) 6(X) = JD(X) = /1,29 = 1,136 .

Orser: M(X) = 0,1, D(X) = 1,29, o(X) = 1,136. B

JIOROAMITE B HO HTHM THCTORLIN XaPARTCPUCTIHICAN, & HMCHIO Ma-
TeMATICCKOMY OAIIANILIO, ANCHEPCIL 1 CPOANENY KBATPATHTECKONY
OTKAOERIIO CAEAYeT AOGABNT MOZY If MEAUANY, PACCHOTPEIHILE BaM
» aragun xaaceax.

Hanpueep, oot (M,) cayuaiinoit veswums maspaos co oma-
semne ¢ nauGonvmei BepATIOCTSIO, @ NeAMAna M, DECATOTCS 1O
opuye

P(X < M,)= P(X > M,

B

Hanpusep, ans cayuaituoit senmumns X, pacnpesencnoit mo aa-
xouy

x|z |s [s |7 |8 |10
o1 [0 o [0z [0t od
Sl om0 [ 00| 055 | 07 00| 10

Moza M, = 6, u6o suatenue 6 cayuaiinoii penmmis: X mneer nau-
Gommuyio seposiTHoCTS, a Meguana M, ~ 6, T.e. 510 suauenie ciyuai
HOfi DAL, IPH KOTOPO/i CYMNa BePOSTHOCTEli BUEpBLE CTAHOBHT-
cs Gonbime 0,5,

Boodinle, HMEIOTCH I APYTHE WHCIOBME XapAKTEPHCTHKI Ciywaii-
HLIX BeTMTHH, KOTOPHE Ml SACCH He MOEM PACCMATPHBATS, T.K. OHI
BLUXOZAT 52 PANII IIKOTLHOH NPOTPAMMEL

s
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[ ironouErPiEGE ey

[ b e e cion couamaes s cpocranenses spabia
ymscnm.
2. Kax ¢ nowomsio rpainka,dyikm y = () moctpouTs Fpaic
Sy y = iz~ m) + n?

Vnpamueuna

B ynpaenmsx 2.21-2.26 noctpoiire rpaui dysimiii.

A
221, 1) y=3cosx: 2) y=cosdxs 8 y=Fsinz
1 y:sm;; 5) y=2tgx 6) y=tg2x
1 x 1
7 y=—ctgx; 8) y=ctg—;’" 9) y = cos2x.
)y 3 g ) ¥ ga ) v 3
=
222, 1,y:m.[17 z,y:m(ﬂz)u;
= =
—tg[x-Z ) ~actg[x+ X
wreufeifs oreasefeed)
B
2.23. 2) y =cos|;
) ¥ 3
4) y = otgl3r+2|.
c
224, 2) g sinx+ pinxs
4) y = sinx+ cosix.
225 1) y-texctgn 2yl
3) y = ctg xfsinaf; 4) ¥ =tgx-cosx.

226, 1) y=|sinx|+sin] 2) y=x-sinx;

B y=tgrictgs 1 |- sin.

Vupawmuemus s mosropemst

2an. Sopsenisesupaen

62






OEBPS/image/247.jpg
6.53.

654

6.55.

6.56.

6.57.

6.58.

D lim(Va 1)
2) lim(Va® 30 +1- Yo' s 2n-1);
Vo' sns1-\Bntran-1,

3) i

e e e
1 (B2 ).

Haitaure npeaea nocnexonaremnoctst 5 -
<L, > L me =1

Tocaenonarensocrs {a,), {b,} u {c,} yaosaersopawr yeao-
b, u lima, = limb,

s a, <, . Moxasre, wro lime,

D70 npABMIO HAXOH eI TpEAeNa B WYTKY HASHBAIOT «HpABE-
oM Amyx momUmefCKis .

TlocnegonaremsnocTs (x,) sazana pexyppentroii dopwynof ¥, — 1,
x,., = bx, + 1. Tlp Kakmx anasenws b oTa HOCTEAOBATETbHOCTS
cxomes?

Haiizure npezea:

32"

1) lim —_—
=2-37 ST AT

183
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4.86.

4.87.

4.88.

4.89.

4.90.

491,

1.92.

4.93.

PAsgEN 4

U3 Tpex CTpemKos OfuH IPOWIBEN BHICTPEN T MHUISHH H TO-
pasiti ee. BEpOATHOCTS NONATAHIS B MUILICHE NEPBSM CTPETKON
pasia 0,3, nropsii crpemkos - 0,5, a Tpersus cTpenkon — 0,8.
Kaxosa BePOATHOCTS TOTO, §TO NO AUIENH BHCTPEILT BTOPOik
crpesox?

Tipegmonomunn, wro 0,5% seex sy 1 0,25% Boex emmyst —
aansrommcs. Hayrax suGpauiioe IO cTPAIACT ARTSTONMINONM.
Kaxona BepOATHOCTS T0r0, wT0 9TO MysHuHa? (CHUTATE, WTO Ko-
SIUNECTRO MYIHUR 1 AEHINH OZHHAKOR0C.)

B omnoit ype meiores 5 Gexsix 1 10 sepuix mapos, a 5 APYTofi —
10 Gesx 11 5 uepmix mapos. Cayuaiino BLGUPAIOT OTHY H3 YPH,
13 xoTopoit nayrag mamnexaior oxun map. Haitmue BeposTHocTh
7010, wr0: 1) BhryTLi WAp OKaKETCS Gen0T0 mBeTa; 2) BnyTHE
AP OKAKETCS GETOTO UBETa I TO OH BUEYT 13 BTOPOL YPHLL.

B Marasui nOCTYIILII e PABHLIE O KOTIECTSY MapTII 0GyBI
8 ogumaxosux ynaxomkax. Haseerso, uro 40% o6y B mepsoit
maprin 1 70% oGysu B0 Bropoii maprui wepHOro uvera. Kaiosa
BEPOSTHOCTS TOTO, WTO BIATAR HaYTan B Marasume mapa oGysi
6y7e1 wepioro uzera?

CGopuixc noxywILT 3 KOPOGKI A€TATEI, HOTOTOBIEHELX B HEPBON
iexe, n 2 KOPODIKE feTaeil, HOTOTOBICHNLIX BO BTOPON Hexe.
BepoTHOCTL TOTO, UTO ACTATE, MITOTOBTCHNAT B NEPEOM meXe,
cranpapria, pasa 0,8, a 5o sTopox nexe - 0,9. Céopuux ma-
yAauy usniex Aerans us cayuaiino sostoii xopobiu. Haiizure
‘BepOATHOCTS Toro, UTO: 1) HIRACNCHA CTANAADTHAS ACTAE; 2) H3-
BIICEHA CTAHAGPTHAS ACTAIL, UATOTORICHNAS B0 BTODOM HEXe.

B 71eKTPUNECKOli COTH TPH D7EMEHTA COCANHCHE TOCTEAOBAT NS
0. BepOATHOCTH TOTO, STO DI DIEMHTH BT H3 CTOR, Pas-
st 0,13 0,15 11 0,2 coorsercraeno. Kaxosa BeposTHocTs Toro,
to B SreTpHsecKoii ceTh Gyzer ToK?

B Kai0M 13 TPEX MEHIOKOR HMEIOTCS 0 4 KPACHEIX 1 6 Gernix
anuumcon. Ma NEPROTO MEMOWKA HAYTAR BAT ANLMME U mepe-
0k B0 BTOPO MemmoteK., BaTeM U3 RTOPOrO MIIONKA HAYFAX
BosT ansanK u nepenoen 5 TpeTiii Memover. Haxoner, u3 Tpe-
Thero MemouKa nayrax manreKIH Ofun anbuik. Kakosa seposr-
HOCTS TOTO, YTO ITOT AMLNIK OKAETCR KPACHOTO HBETA?

Tlocie 7070 KaK TPOE CTPENIKOB HPOHSBENH HO OAHOMY BHCTPELY
HO MmN, OKASATOCH, NTO B MiIeHH WMeITCS 2 OGO
123
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G ATEIE SER RS,

8.1

82

83.

8.4,

85.

86.

87,

88,

201

. tro raroe cayuafinas senwunia? puseaute npiep.

. Kaie c1yuailusie ne1Hkl HAOHBAIOTC AHCKDETHLIKT

3. Uro Taxoe aaKoN paCHPACICHIS AUCKDETHON Caywalinol Bem-

uia? Kait on cocrapnaerea?

4. Kakowy YeAOMIO AOTKIL YAOMIOTROATS BOPOSTHOCTI B JaKOHe
pacapezeens? Moseny?

5. Uro HAILBACTCS MATOMATIHCCKIM OFKIUEANIEM C1yANNON BoTH-
1147 Kaxion ero casica?

6. Tro Tasoe Auenepews i cpouce KBaAPATICCIoC OTKIONEHHE? Ko-
kom 1rx entaea?

Vnpamneunn
A

Cayuaiiuas BenUNUA PARA WHCTY BHIAZANIA ¢TepSas NP OA-
HoxparHoN Gpocaini Moners:. HamiiiiTe 3aK01 pacniperenenits
or0it cayuaiinoil BexmILL.

B MemouKe MMEI0TCR 4 KPACHMIX i 6 HCOKPAIICHILX ATLHKOR.
Ma memouxa mayaauy masxewts oxums arwuuk. Ilpi oton c1y-
wafinan senrunEa X PABNA UHCTY HORICUOHNLIX AALUMKOR Kpac-
soro uvera. Hamumuure saxon pacnpenesemis X.

Haiizure MaTenaTireooe OxuARNNe CTYHAiON BeTIIILL, Ta-
anoii » sagase 8.1.

Haiigute ucnepcio  cpenmee KBAIPATINECKOe OTKIOHEHIe
cayuaiimoii nexwumm, sazanmofi § sagate 8.

Cayuaiinan sexuuia X PacTpexeiena o JaKomy

X | 1] 1 2
P [ 03] 05| 02
Haitqure M(X), D(X) 1 o(X).

Haiizure cpeiee KBAAPATINECKOE OTKIONERHE CAVUAilNOi Bem-
L, pacnpexerentof 10 saKomy

x 3| 5 7]
P | oa] 0a] 0z o1
Cayuafinas semrunia pacpesenena o saxomy
x| 2|1t |o
P | oz 03] P | o1

Haiigure P, u D(X).
Crysaiinas penwnmma pacnpeaenena no saxomy
X 1] - 5
P 04| 01| 05
Haiigure x,, ecan M(X) = 3,2.






OEBPS/image/99.jpg
=8
2.28. Pemmure cuctemy ypasmemmii rpaduseck:
{ZX +3y-1,

xy =1

2.20.  Haiigure cysory Boex TPEXSHANHLX WHCE, KPATHIX 8.

2.3. O6parusie TpuronoMeTpIIeCKHe DyHKIIH
23.1. ymouus y = aresinx

@ymcunn y = sing onpesiesiena a Boeit THCIOBOH oCH W e ABATCTCR
MomoTomROf Ha oTox Mmoectse. Tlosromy Ha NHOecTSe (~0; +20) He-
BOIMOIHO ONpeAeNHTE 06pATHYI0 YKL 317 pyHKiH siny . B oToit
CBsion cHANATA HYACHO HANTH DPOMENKYTOK MOHOTONHOCTH (yMIKII 1
B HeM onpexeaTh OGpATHYIO (YRKMIO TR yRKmuN sinx. PymKLT
[

| ]
Ta_MOHOTONHO BOIPACTAIOMAT (YNKUIA ABITETCH CYKEHHEM HCXO-
Amoii pymKmun y ~ sinx, xe(-w; +2).

smasetes ospactaiomedi Ha oTpeaxe

Onpexeacune. Pynxyus, obpamnuas gynkuuu y = sinzx,

, obosnanaemes mar: y = aresing, xe[~1; 1]. Tumaem.
ex: cApreunye urey.
Mrar, pasercrno  ~ arcsina oamawaer, wTo BHTOTIAOTCS COOTHO-
memns ~Z<o<l usina-a.
]

O6aacTio OmpeaeseHus BYHKIIE y = ArCSINY ABISETCH MEOHE-
= "]. B os-

B
ZacTi OmpeAeremNA GYKIUS y - arcsinx sRAfeTes Hoapacraiomeil.
Tiasn xamzoro le; 1] sunomnsercs pasercrso sin(arcsinx) = x, a

erso xe[-1; 1], a ofnacTaio swawemmi — moeeTso [,

xx] =
3'p |- pasencrao arcsin(siny) = x. Dru pasencrsa
suTexanor w3 onpexenems oSparuoi pymemma. Tpagus Gymxnmn
y = arcsinx naobpasicer ma puc. 2.13.

s Kangoro X €

2.3.2. Gymags y = arceos ¥

Tax xax orpesox [0; 7] ARAACTCH NPOMEIKYTHOM MOHOTORHOCTIE
(pYHKIUIN y = COSX, TO HA DTOM MHOeCTRE A1 (YHKIIL COSX CyIe-
crayer obparhas pymKims y - arccosx.

obosnauaemes max: y = arccosz, xe[~1; 1]. Guraeres: «Apxiocu.
nyc uxco.

L‘ Oupeneacuse. Pyniyus, obpammuas pywyuu y = cosx, xe[0; 7(],]

&
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PEREN W HERPEPIBHOCTS.

Yupamuenus 11 nosTopes

21 4g[%ﬁ - W]ntg(g

3) 1+tgf-tg2f; 4) ctgo - ctg20.

659, Vupocrire supacenis:

1) 1+ sin(u— w)m(%”

6.60. Pemure nepanencrao:

x-1_2x-3
> .

x+2 4x+3

6.3. Henpepsisuocts dymsmun

6.3.1. Henpepusuocrs, dhyimsiun ® Towie 1 ce cnojicrna

Onpexcaenne. Ecau oan gynryuu y — f(x), onpedeacnnoit &
orpecmiocmu mowku x = x,, ownonsemes pasencmao

tim(x) = (), &

mo Gynwyuio y = [(x) Hassaom wenpepsienol 5 moure ¥ =

Bjtecs, menpepuBHOCTS GYHKIIME B TOUKe X = X, OHpeAeieNa ¢ Ho-
Momio npezea (1). Toraa, ORUPAsich Ha ONPEACTIEHIE Tpeeaa dyHKIIIL,
AGHEOE OUPEACICHIE MO0 MepedhOpSY THPORATE CICAVIOIITN 0BPAION.

“Ecau dan abozo wicaa & > O nalidemes vucio 5 > O makoe, ¥mo npi
acex 1, yloaremaopaougux nepasencmay ¥ - %,) < 5, sepno nepasencmeo

JF(x)=(x) <e. @

mo Gynwyuio y = (x) Haswsaom wenpepsienol & moure ¥

Tirax, eyimecTayer Tecuas CRAsh NENAY HNpEPMBHOCTHIO BRI
B TOWKe ¥ = ¥, i ee npeReAOM B OTOf TOWKe.

Ecn pynsmas y ~ f(x) nenpepunna 5 Touxe X ~ ¥, T0 GynKms
5 oToii Touxe mucer mpeaen (1). A obpaTioe yrvepcienue me ncera
Bepmo. Tax KaK, Mo ONPCRENENMIO MPEACTa, B TOWIKAX CYIIECTROBAMAS
npenena caxa (pymmas MoweT GuTh n we onpexenena. [l Toro wTo-
b1 (ymKS et MEMpEPEDROf B TONKE X,, MEODXOMTHO, TTODH Oma
b1 ompexenena n oTof TouKe.

Temeps, Aamu ompeReTCmME MOMATHIO MEMpEPHBHOCT (BymKIIA ©
necromuko imoit TowH apemts. PaccwoTp pemmIIRY AT - X - X,
Buecs Ax masummaiwor npupawenuen apeysenma b Touxe x,. Toria
supaenue Ay = f(x, + A¥) - f(¥,) HASMBAIOT npupauenuEN PYNK-
yuu y - f(x) B TouKe x,. Temeps pasenctso (1) mowcno samncars
180
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SerontrocTe.

194,

4.95.

4.96.

497,

1.98.

4.99.

BepoATHOCTH NOPAMCHHA MHIICHH KAMAMM CTPEIKOM PABHEL
0,65 0,5 1 0,4 coorsercrentio. Kaxosa BeposTHOCTS TOF0, 41O B
Ainiests, nomax u Tpernii cTpenox?

B niepuoit ypie meercst 1 Gensiii 11 9 KpACHEIX Iapos, a B0 BTOPO
ype ~ 1 xpacuuit 1 5 Gexuex mapos. Hs saiofi ypust mayrax
BBy T0 0AHOMY WAPY 1 OTIONKN X, OCTABIIIECS WIAPH H3
obemx ypu mepexoxme B Tpersio ypuy. Haitpure seposTrocTs
7010, 470 1map, BLIYTI U3 TPeTheil YpHLL, OKAKETCS GexniM.

B warasun noctymems 70% TPHKOTAMHMX HIfeNHil, WIOTOB-
emLx na nepRofi dabpuke, 1 30% TPHKOTAKHAIX MIACNIH, H3-
roTosaenmx na BT0poii Gadpuke. Ussectno, wro 10% uoneuii,
aroroneuLx ua mepaof dabpike, u 20% udemtii, uaroton.
sewix Ha BTOPOii (paGpuice, oxasamcs Opaxosambiu. Haii-
AiTe BEPOSITHOCTE TorO, WTO CAVMARiHO KYMiGHHOR B MAraie
TPHKOTAKHOE HIATHE OKANKETCS GPAKOBAMHELN.

Ha cBopxy noctymaior seranu ¢ Tpex astomaros. Hasectiio, uto
mepsuit asTomar aaer 0,4% Gpaxa, 5TOpoit ~ 0,3%, Tperiii —
0,2%. Haiigure BeposTHoCTS NOMAZAHIS Ha COOPKY Gpaxosa-
Hofi ferau, ecxn ¢ nepsoro apromata nocrymnio 100, co 5T0po-
r0 - 200, a ¢ Tpersero - 250 aeraneii.

c

‘Ha oAuoii 13 10 MOHeT, BHEIINe OUHAKOBLLX, ¢ 0GEHX CTOPOH 130~
Gpasicen rep6, a Apyrie nopmaismie. Haytaty nubpanu oguy i3
orux nomer u moxpocuu 10 pas. Bo scex caysasx, T.e. 10 pas,
Nomera ynana repooBoit c1oponoii. Kaiosa BeposTHOCTS T0r0, 4T0
MoAGpACIBAI MOMETY ¢ ABYMA repGoBLINI cTOpOMANK?

B MemoweK ¢ ABYMS ATLSMKAME TOTOKILN ATLINK KPACHOTO
mmera, a satex 3 mero maygauy mumyms omum ampwk. Kaxona
BePOTHOCTS TOFO, 4TO 9TOT AruMK HMeeT Kpacubii wer? Cun-
TAeTCS, 4TO COBMITI ¢IBET ATBNIKOB, NEPBONAATLHO HAXOMMD-
XA B MEIOUKe, OAUAKOBHIt> PABHOBOIMONHLLE.

Jlsa pABHLIX MO MACTCpETRY MIAXMATHCTA HTDAIOT B WIAXMATH.
Karcoe 3 cobumui Gonee peposTro: 1) nofexa b ABYx HapriX 13
WeTMpex wHM B Tpex MapTIAX A mecTi; 2) Nofesa Ho Kpaieit
Mepe B ABYX mapTHAX M3 NCTMPEX WM o KpaiinCi Mepe B Tpex
naprsx no meern?

4.100. B nexe paboraior 20 cramxon. Ma mix 10 crankon punymeno

savogon Nol, 6 cramkos ~ sanoos Ni2 xt 4 cramica - 3aBOROM
Ni3. BepOATHOCTI! TOTO, TO ATATH OKAAYTCS KAUCCTRCHHLIMI
s omix cramos, pasmst 0,9; 0,8 u 0,7 coorsercraemno. Ka-
Kofi MPONEHT KAUCTRCHHAIX ATA7ell BLIYCKACTCS B AQHHOM
nexe?
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TP OMOMETPYNECKAE GymRLIN

SR

Puc. 213 Puc. 214

Bxech paencTHO - arccosa 03MATACT, TTO BHTOAMIOTES COOTHO-
e 0 < <7 K €08 6= a.

ObnacTsio onpenerenus dyminmn y ~ arccosx smaseTes Mmome-
crmo xe[-1; 1], a obacTsio onasemui - smonceerno [0; 7] . B obaacn
onpeaenens gymxms snaseTes MomoTomno youmaomeii. Kpoxe Toro,
maxce nepmb pavenctaa cos(arccos x) — x, xe[-1; 1] m arccos(cos )  x,
xe[0; r]. Tpadux pymeman y ~ arccos.x naobpaen na pic. 2.14.

Paceaorpun cnoficTso, KoTopoe yeTananunact cosan MewAY dymc-
s aresin u arccosz. Jlns kaxcgoro xe[-1; 1] snenen axue obo-
amasemms: o~ arcsinx u ) - arccos . Toria no oTpexeaCmIIO BHTOM-

sotes coomnomenust % o< X, 0< P, sina = x u cosp = x. Hs nepsoro

- et o s3-0)

3 3
My 5o =arccost =B, m.e. o+ f= X, Hrax, Mu foxasan dopuyay
3 B 5 p:

:
arceins +arceoss = &, s [-11].
- Il

2.3.3. Gymeuua y = arctgx
x

Bl

MOOTOUHOCTH (bYHKII § = LE X, TO B 9TOM MHOAECTRS MOAINO OIPERe-
us opatiyio eif Gymiimo y - arctg x. Wrax, pasencrso o - arctga

x x
oanauaer, wro LMo cooTHomenus — % < <X u tga =
] El

062007810 OUpeACACRIS PYHKLIH Y ~ ATCLE X ABIAOTCS MHOKCCTRO.

e |

R —

o
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TYNKLIAR, EE CBONCTEA N TPAGHE
Paszen 1. ®VHKIHSA, EE CBOICTBA H IPADHK

1.1, Housie dymsaun u cnocoBut ee sazamus.

1.2, Hexotopsie croficTea dymsam.

1.3. pocreiimas cxexa neeaeronamis Gyskm.

1.4, Tpocreinmme npeoSpazonams rpadumon ymxitii.
1.5, Catomnsie u oSpaTiite dymsmn.

1.1. Tonsrue yssmn u enocods ee sazams
1.1.1. Tomsrre dymsmmn

B oxpysmalomeit #ac cpede, B HAYKe I TEXHILKE M YACTO CTATKI-
‘BAEMCSL € TeM, TO OANA M3 BEIIHI MEHSETCS B SABHCHMOCTI OT HoMe-
e Apyroit pemuwsii. Hanpiyep, pacexoTpis npasoi mapanere-
mIe;, OCHOBAMMEN KOTOPOTO ABISETCSH KBAPAT CO CTOPONOH, PaBHOit
¥, a sucora napaniereminexa pansa . TOTAa €ro o6LEM HAXORHTCH
no opuyae
V= hat, )
Ecam 5 gamnoil opuyie x apsiercs: nepesemioii, 0 ero oomen V-
MemseTCs B JaBHCHMOCTH O ¥, T.e. oGmem V sipasercs dymiimed, sa-
sucsmeii ot x (07 croponss: xBazpara). Amarormmo na puc. 1.1. u3o-
Gpasken rpaduic FOXOROTO MOKAJMTENA MAMEHeHS TeMmepaTypst T B
SABHCHMOCTI OT BPEMENI 1O MecsIaN.

Pue. 11

10
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Oupencacune. Eeau raxdony snasenuro x us wuexos0z0 wnoxe
emea D(f) no kaxowy-aubo saxony f cmasumes & coomsememeue
eOunemaernoe wucao y, mo Gydex cuumam, umo sadana wucnosan

dynryus y = [().

Brecs wmomectno D(f) masmmacTes 061aCTHIO OMpeACTHAS, X —
nesapuCHMAs mepemeHman (apryment), y - samMCHMAZ mepeMeHmas
(@ymwns). OGosmasin wepes E(f) snowectso neex snasemeit gyix-
nn (aasucunofi nepemenoil). E(f) asupacrcs o6aactsio suaueuni
ymi y = f(2).

Muomectno Toses miockoers miga (x; f(x)), ¥eD(f) masusaerca
2paguron gynwyuu y ~ f(x). Hanpunep, panencraos (1) onpeaeasier-
51 0o V/ mapaienenuNeRa b JABNCHNOCTH OT CTOPOMSI KBAAPATA X.
Brecs, D(V) = (0; +0°) ~ obnacrs onpeneserts 9Tofi ymkiIK, 2 067a-
cTui0 amasemmit smasercs smomeetso E(V) = (0; +52), 1.x. 0 yenonmo
X He MoAeT PABNATLCS O ILTH He MOAT GHTh OTPHIATCTLHAIM THEON.
Eean npeanonomm, wto h ~ 1, 0 rpadmr morysentofi dymcmma nao-
Gpancen na puc. 1.2.

Mus szt 510 5 oGimiex crysae rpagic ymKII y = X, x6(-00; +00)
smaseres napadomofi (puc. 1.3).

Pudow b pyms

Ornersre na muxecneayiomuii sonpoc n ofocuyiire oTser.

S S ———————
ueit. Byser it wpaxparimoii hymemus y = x*, xe(0; +00)?

Teneps pacemorpi ypasene
=4yt @

Srme ypasenuen ompozeasercs oxpysocts pamuycon R u ¢
1enTpoM B Hauaxe koopammar (puc. 1.4.). Vpasmenne ycranasamsaer
aapicumocTs mencay nepesenmst x 1 y. Hampusiep, eonit x - neaa-
suciman mepesennas, (x[~R; R]), T0 B 3aBHCHMOCTI OT HIMEHCHIS

n
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y=F -

Puc. 15 Pue. 1.6

X Taie MemmoTes amaveHs mepeMeuNOf y. ONpEACIROTC A Pa-
sencTaon (2) Gymmas y, savuesmas or x? Buscmnu 210,

Bamumen: pasencrso (2) 5 puze y* ~ B —

ayune:
WA -7 opy=-JEF-r cy=+F-».

Orciona suamo, ut0 KamAOMY SHauemiio mepenemnofi X,&(~R; R)

1, npeobpacys ero, mo-

Ccrasutes B cooTseTCTBHE ABA SHAMeHIS HepeMERHOF y: ¥,

wy=-JF-x.

Bxecn it pwmn, wTO MApymAIOTCS yeromns ompexenemus dymc-
nm, m.e. xancony amasemmo aprymenta re(-R; R) coornercrsyer e
epumcTnenToe anaente y, T.c. cpasy Ava anasemst y, 1 y,. Morosy
pavencrnon (2) me ompexensiercs pymkmms. A Kamaoe m3 panemcts

=B~ , xe[-R; Rl y= R~ , xe[-R; R] no orgemsmocrn

© yKAGANHADME OBAGCTAMI OUPEACICNIS ONPEAACT BYHKINMIO, U HX

rpadumici usoGpasenss na pucynkax 1.5 1.6 coorsercrsento.
rax, Gymiis cusTaeton sagamuoil, ecu sagansi:
a) ofiracmb onpedexenus GynKyuL, m.e. MHONCCMAO SHANCHuL
nasasucuaoil nepexennoi;
6) npasio, conocmasasiousee KANDoNRY SHAUEHUI HESAOUCHON
nepexennoii 0010 snavenue saGuCUNON nepeMeHHOL.

Toauio mpu BMIOMHEHIN OTIX yerom (pYNKNA cumTacTeR aa-
Aaunofi. EC1it 04O 5 AAMHLX YCAOBHIl HADYIIAETCH, TO (YKL He

cnpepenseren. Haspuep, s 1) 3 - %, ret-e; 4o D y =%,

| u

Pue. 1.7 Puc. 1.8 Pue. 1.9
2
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PAsgEn 1

Puc. 1.10 Puc. 111

Sl 21 8) y= & (-2 15 5 15 2 mmamoren paamanen, e

TP HA TO, WTO B ITHX (PYHKIIAX SAKOWH COOTBETCTBIEE ONHHAKOBHE,
& ofamcti onpesexeunn paamsie. Ix rpadumic uAGpaNeHL ua pic.
1.7-1.9 coornercraemsio.

1.1.2. Criocofu sapamis (ymsin

Baw HaecTist TpH emocoSa saxamR dYNKIN: 2) aNATHTIIECKIT
6) rpadmsecsuit; ) TaGasi.

8) Eorn gysimus 9siana aNQTNTIeCKI CHOCOSOM, TO GapuCi-
MocTD MeAY HesaBCHNOR mepenennofi (apryvenTow) ¥ m sapicu-
Moit nepemenofi (dyuKeii) y OmpeieARETC © MONMOMEIO (opHY,

2

T.e. anamurnseckmn supaenies. Hanpunep, y = Ly=sinz,

OBaacTs onpesenens (ymxmH, saRaNTOf ARATTICCKIN CNOCO-
60w, ofurumo me yxassmactest. Ba o0nacTs ompexexemS (pymKII, 3a-
Aanmoii amamwTecKN crOCOGOM, GepeTes 06racTs AoMyCTIMEIX IHa-
enmii (0/13) neanpemoii mepexenTOf ma MRONCCTRE AeHCTBNTCABIEX

wncen. Hanpiep, obacts onpexexenis gynxmun y = 3x° —

onpegenseres pemennen nepagecrsa x — 1 > 0: D(f) = (1; +).
Mitorza QyRKINIO 3872107 PASTIAHLME BOPNYIAME HA asHLIX
yuacTKax amcionoi ocu:

2, ecnn x <0,
fx)={x, eccn 0<x<1,
Lecm x>1.
Tpagx orofi dymenumn maoSpacen ma prc. 1.10.

6) Ecaut noctpoen rpagiic yRKILIL, TO ToBOPAT, wT0 (GYHKIIUA 3a-
Aaua rpadureciing cocobos. Tpadureciui crocod sagamis dyRKImI

1
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YRR, EE CBONCTEA N TPAGHE

HATAACH. N NPIMENACTCR TAKIKE B TEX CIYNATX, KOTAA e MpOCTan-
AseTes BOTMONIHBIN Ba3ATE YO AmATHTINIGCKINY crocobow. Ha-
npimep, (ywmmo, Tpadim: KoTOpoit MmGPANEn ma prc. 1.11, e
cxomro saxas amammeckin cnocobox. Taicke ma puc. 1.1 wao.
Gpaicen Fpadic HONCHEILA CPEANCiE TeMTEPATYD BOIAYXA B TOPORC
Anwaria 3 2017 roxy.

) Tlpi tcere oA HexoTOpHX ARTCMH (yMKIIID 38AaI0T TpH
osomu Tabsr. Hanpinstep, METeopoTor KawAwii wac damcwBaOT
5 Tabmuny cnegenna o moroe. TaGTEUNOE JaAANIe BYAKIIIT TacTO
npmvenerea 1 5 saresaTie.

Cpednas mesnepamypa o3dyxa nad Eaponoir

S Tesneparypa 8 °C
Terox Bunoit

0 47 LT
1 +11,8 +0,6
2 46,2 -4,1
3 +1,0 9.1
1 1,2 -15,2
5 9.9 22,2
6 -16,2 20,3
7 ~24,2 36,6
8 -30,7 43,6
9 38,2 19,6
10 44,8 54,3
11 50,0 56,8
12 52,8 -57,2
13 -52,7 56,3
14 52,3 56,5
15 51,9 57,1
16 51,5 -57,3
17 51,0 57,6
18 50,1 57,6
19 19,5 -57,6
20 19,8 57,9

https://www.google.k/url?sa~i&ret=j&q-&esre-s&source=ima _gested
~&cad=rjaguact-8&ved-2ahUKEW]{-£TJ0L2ZARW PLVAKHe3bACMQIRX6B
AgAEAY&url-http?% 3A% 2F% 2Fwww.sevparaplan.com% 2Fmeteorology % 28
temperatyra&psig-AOVVaw2VMy0eVA0do3gCrGqsnoSF&ust=151948269284
1570

1
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89.

8.10.

811,

812,
8.13.

814

8.15.

8.16.

8.17.

sumomeno pasewcrso: a) M(X) = 9,8

8.18.

PasmEns
B

Monera moaSpacunacren s, Hammmmure sascon pacrpese-
nemus cily‘lavknuﬁ senmunns X, PaBHOl KOMHYECTBY BHIIAACHHS
repGonof cropoms MomeTss.
Hrpamuman wocr Gpocaerc sangzu. Hummmre saxos pac-
mpenenenus cuyuaiinoit senwunns X, pasuoit uncIy BHMageHHs
“himoropmate.
Huiume warewamiuccroe omnmame cryusinoi senmm @
pt——
SR —— 'Y
rUmsient i S ms—
axocrer, pansas 0,0. Hacos mpa cale § Rarpouce, o Srpeaner
Ko Miiliens 70 TepROFO NONARANA Ik A0 HOAKOTO PACKOAC-
atuma werpomon. Gayuaizan sexwnza pawms wicay SpATES
mosanusx narponos. Haiigure: a) saxon pacupeaenenns X;
6) M(X); ) D(X); 1) o(X).
Hs 25 xonmpomsmex pagor 5 onenenss ma sorwano. s orix
e po s paBOR HRyANSY x0GpaRS TP pabores. Cayvakans
maumn X pasis ity GupesmLie ma 0sEatuos PHOOR CPorE
ecGpamax. Hatamisen sanos pactponsavine X,
B yuasains. spomsymoR sanats madasere Aucsepiis Gayiat-
R0k monma X,
Holinaes g, avontss a5e0s o8 cosasasins, Amdiepisnx opesss
KBaApaTHUeCKOe OTKIOHemme cayuaiinoil semmummm X, pacmpe-
Reacamot o eeuoRs:

x‘z‘—a‘]‘z X‘I‘Z‘S"l

Floile Joaloz’ Flapzloslos

Tipu xaxon amavenus y a1 cayuaitioit semrmist X, pacrpexe-
emsofi 1o aaxony

x o |y |4 |6

P ozl o1 [03] o4
) DEX) = 5,167

c
Hlaua cayuaiinan semmama X, pacnpeseiennan no saxony

X‘o 1 2

Pl T T
e P = Cop" gt m = 002, n g =1-p 0<p<1l
Cayuaiinas semmnia X Haommactes pacnpeAercHioi mo uno-
nunazsnony saxony. Haiizure M(X) 1 D(X).

25
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PAsBER S

Puc. 6.9 Puc. 6.10 Puc. 6.11

e lim [#(x)=f(x,)] = 0. Orciona, ecau yuecrs, w10 npn x>z, me-
ex Ax>0, 0 lim[£(x, + Ax)~7(x,)] = 0 man

limAy =0, @

TlooTony mempepHBHOCTL (BYHKIIN B TOMKe X, AONOTMHTCTLIO
MOHO OUPEACTNTE CIAYIOUIHM 05PAION.

Eeau npedex npupausenus Ay ynruu y = f(x) & moure x, npu Ax—>0

Ppagen Hyio, mo GYRKYUR HASbIEaEMCS NeNpEPMANOl & mOtKe X — X,.

Tipisaep 1. Tlowasken, To (KIS y = ¥ HeHPEPLIBHA B TOKE X = a.
Teitersurensio, socrombayencs pasercrsos (3):

im (2a + AxyAx =0,

lim Ay = lim ((a + Ax)" ~a®)

Caeponarensuo, fannas (ymus nenpepusua b Touke x = a. M3
pic. 6.9 o mowen yGeauTLR B 70N, wTo GymKINS  ~ X° HempepD-
ua B Touxe x - a. A (pymKmm, FPAGEEN KoTOpHX HIOBpANCNS na
puc. 6.10 1 6.1, e amamores nenpepumbI 5 TowKe ¥ - 4. Ecan
s Gy (pic. 6.10) pumouaesca uepasencrso m/ (x)  £(a),
o gns Gyuxmmn (puc. 6.11) npeaen Lim/ (x) sonce me cymecrnyer.
K 7oy e, CymecTsyior (BYEKWi, KOTOPHE He ABATOTCH Hempe-
phuBmNE HE B oauofi TouKe oGACTI OmpeACIEMLL. DTO (ymKHA
Tuprcne:

D(x

1, ecan ¥ ~ pammonamsmoe uuco,
0, ccnn x ~ mppanmomammoe wmeto
97a (pymEms m B OTOR TouKE THCAOBON OCI He MMCCT NPERETA.
K nenpepunmun dyminumsn Morno npmensTh apudeTiieciue Aeii-
crous, aammse muxe.
Teopesa 1. Ecau dhynruuu y = f(x) u y = 8(x) nenpepoierss o mowre
x = x,, mo gy 1(x) *+ €(2), 1(2) * £2) u f(2) : &), (&(x;) # 0) marcace
nenpepwisnn: 6 moure x = x,.
O7a Teopexa AOKAIMBACTCS AATOFIINO COOTHOTCTBYIOmM CHOf-
craan 2-5 mpeaena Gyt (wynxt 6.1, moxnymKr 6.1.2).
185
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PAsmEn 4
Yupamuenus s nosropems

20
4101, Pesume ypamsere: 1) sin2e ~\sin s ) o

4.102. Haitgure nponssoamse Gy
1) sin'x; 2) Jx'rax+ls 3) e -1

4.103. OnpegemiTe TPOMENYTRH MOHOTONIOCTI YHKILIL:

Dysxey 2) y=32° -

4.4, ®opmyaa Bepuyau. Tousrie 3aKoma Gorbummnx wncesn
4.4.1. Dopwyaa Bepnyamn

Tlyers nps mexoropoM momMTAMMI coGbTHE A MOMET HACTYHHTS
BeponTioCTLIO p. ECTH HOBTOPATE 970 HCNMTANHE HECKOTHKO PA3 it pe-
YALTAT KAJOTO MONMTANHS HE GARHCHT OT HCXOAOR APYTHX HCHAITA-
Hitf M e BISACT Ha APYTHe MCMLTAHI, TO OTH HOMLITAILA HAIMBAIOTCR
MesasucuwsIu ucnwmanusuu. Jlannoe HesaBHCHMOC HCTMTANIE HO-
BTODHM 1 Pa3 i HOTYWIM MOCTEAORATETLHO UePEAORANHE COGMTII A 1
A Hanpuyep, et npi 4 NCNLTAmIAX B HepRbii pa3 A He HACTYIILIO
50 2.8 1 3-8 HCmMTAMMSIX A HACTYIIO, 2 B 4-M HCTLITANIN A e nACTY-
10, 70 noyM wepesonanue cobuait A w A muna: A-A-A-A . Baecs
P(A) =1~ P(4) = 1 - p. OBuruno mombsyiores oGosmaseress ¢ = 1 - p.

TIyeTs NpH N HeIABMCHMLIX HCMMTAHISX COBMTHE A HACTYHHO m
pas. Toraa BEPOATHOCTS TOTO, WTO MPH 7 MCmMTARHSX cOBuTHE A HA-
CrynuT 5 onpezerennoM nopsuKe m pas, pasia p - (1 - p) = pr- g
Tax xax NpE N HCNMTAREAX COBMTHE A MOET HACTYMUTE m pad
P, (m, n—m)=C} pagmmumuiMm croCOGAM, TO BEPOSTHOCTS HACTYILIC-
Rits cobTIA A M PA3 NPH N MCOMTANAAX TAKoBa:

B (m) =

AN %)

@opuyay (1) uasssator popayaoil Bepnyanu. Orciofa moyuise
(OpMYY IOACTTA REPOATHOCTIE TOFO, UTO COGLITIE A HACTYNUT B TPO-
MEJYTKe OT m, A0 M, Pas MPH 1 HCHHTANMIX:

P(mmem)=P(m)+ Pm, + 1)+ ...+ P(m). (2)

A neposTHocTs HACTYNAGHIS cobMTIA A N0 Kpafiiieii MEpe OAH pas
npu n HemMTAISX TaKOBa:

Pz =1-g, (-

-p- @

JleficTaurensio, nps n HemMTAAX COGHTHE A HACTYIHT 1O MeHb-
el epe o pas. OHO ABIAETCH HPOTHBONOTOKNHN COBHTHIO, HTO

125
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8.19. Cayuaitnyio senmumny X, pacupesesentyio 1o saxomy

HagMBAIOT pacmpeRereNNOf MO reOMETpITECKONY SaKOMY, ecT
P.=q"'-p,g=1-p,0<p< 1 Haitzure M(X).

8.20. Monera noz6pomena 5 pas. Tlomsaysics ynpamemuen 8,18, maii-
AuTe MaTewaTIICCKOe OMAAMNE B AMCTEPCHO CTYTAANO neTI-
e X, paniofi ey mumaemns repGonoit CTopoms MOHETH.

8.21. Crpenor mpm oAHON BHCTPENe MOPAACT MIICHD ¢ BEPOSTHO-
cTui0, pasmoii 0,6. O cTpensier 7o mepsoro momazamus b -
meny. Cayuaiinas semrumma X papma amcry mapacxoAonammerx
nazporton. Haiiznre M(X)  D(X) (e ynpammemue 8.19).

Vupawmuenus xan mosropemust

8.22. Crompimun cnocobaMu MowHo: 3) PacHpeReTHTS; 6) HOZETHTE
HopoBny 6 yueSHirkon Meacay ABYS yieHHIaNI?

8.23. K 4 1 10%- xucaorss zoasan BogY i monyuA 4% 10 Koo~
2. Cromuio muspon monas AeSamia?
8.24. Hamumure ypasnenne acatenuuolt  puoit y = \Esinz
n

8.2. Bust HeKOTOPBIX AMCKpeTHBIX cnyuaiiubix Bexwuin (CB)

Cayuaiisie seHILL, IPHEHMAONLIE He Goriee, e CHETHO® MO~
IKECTBO (T.e. DKBHBATCHTHOE MHOMECTBY HATYPATLHbIX THCET), JHate-
i, HasMBaIOTCR OuCKpemuBML cayuadNNNY serununamy. Vrax,
AuckperHan cryuafiuas BENNUHEA - 9To CAYUAMHAS BeAUSHEA, TpI-
HEMAIONAN OTAEbHLE, HSOAMPOBAINbIE SHAUEHIA. A CCTI MIOIKECTHO
‘Smasteriti ¢y uAluOi BETHIMILL eCTh HOKOTOPHE WHCIOBOH TPOMERY-
10K, To e nasMBaT Kenpepuonod cayuainod seauvunod. Hanpi-
Mep, HUDHOCTI MOZIOKA KODOR HEKOETO KPECTRAHCKOTO X03AfiCTRA Mo-
JKeT npuHENATS MOG0e SHANeHHe W3 HPOMENYTKA 0T 3% 70 5% .

1. Bunomunansnwi saxon pacnpedenenun ducxpemoi CB.

Eean noawosmmusie anauenna CB X anamores 0, 1, 2, ..., n, a coor-
BETCTBYIOIIHe 1M BEPOSTHOCTH BHHCAIOTCS 10 opuyste Bepuy:uis:

po= B =Clp'g, k=012, -r )
70 roRopat, uto CB X mueer Gunonunansnwil 3axon pacnpedenenus.

CB X, pacenorpeniias s npusiepe 1, meer GunoMmHATLHA 5aK0R pac-
npesesenis, 5 K0TopoM p = 0,8, g = 0,2 w n = 4. Baxon nassan «Gu-

g

26
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asmEn2

Puc. 215 Puc. 216

s pasercTaa tg(arctg x) - x, xe(~n; +) i arctg(tgx) = X €

Tpaduic pymicuun y = arctg x usobpanen ma puc. 2.15.

2.3.4. Gymamun y = areetg

Tax xax pymKIS y = CLEX ABIACTCR MONOTOHOI A MHONCCTRC
(05 ™), T0 AnR Hce wA HTOM MHOWKECTHS NOAIHO ONPEIETUT OGPATIYIO
pymrmo y - arcetgx : - arcetga <0 < o < 71 ctga - a.

Muoicectno (~or; ) ABATCTCS 06TACTEIO ONPCACTOIS, A MHOHKC-
780 (05 7) ~ oBmacrsio suasemuii Gy y - arcotgx. Kpoye roro,
nepmu pavenctna ctg(arcetgx) — x, xe(-%; +) u arcetg(ctgz) - x,
x€(0; 7). Tpadgunc ymicnmn y = arcelg x naobpaxcen ua pic. 2.16.

JLnst OpATHEIX TPHTORONETPIICCKITY (ByHKIIi BOpHEL opYTLL

arctyx + arcetgx = &, ve(-ni o)

aresin(-x) = - aresinx, xe[-1; 1J;
arccos(~x) = - arccosx, xe[-1; 1];
aretg(~x) = - arctgx, xe(-; +2);

arcotg(~x) = - arcetgx, xe(-;

aresina = arceosy1 - @

Tepasie mams pavencrs me c1oxmo AoKasaTS, HpMMENID GOpNMYIH
npumeACHI 1 OmpeRenems oGpaTHNX TpHROMOMETpIICCKIX YK~
unir, Jloxasien cpaBeATEoCTS MocACANEro papercrsa. Ilyers sina —

~au0<a<l Taxxax uslo;gl,'m cosa=Vi-a’, tgo=
ey

w otga =

Yo% o = arcsing, o= arccosyI-a*, a - arctg J‘if

o= arcetg Y120

saute @
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PEREN U HERPEPSIBHOCTS.

6.3.2. Cuoitersa dymecuuii, menpepusuLIx na orpesie

moure xnoxecmea (a3 b). mo ee HaswGaOm Henpepwanol Ha om-

Onpexeacune. Ecau gynkuus y = f(x) nenpepuiana o xaxdoi|
peare [a; b].

@y, wenpepupmse na oTpeaKe, 06-
Aazaior praow sanesatembmb croficTs. Pac-
coTpu mx Gea AoKavaTEmLCTDA, PACKPHIDAN
mx cwbiex na npepax.

Ecau dynruus y = f(x) nenpepuiona na
ompeane [a; b], mo ona ozpanuvena na smox
ompeare.

Becs naxio, Tro6u (pymKLs Guina nenpe-
punoii ma orpeawe [a; b]. Hanpusiep, dymic-

[

1
sy =~ e orpameenn na orpearce [-1; 1]

(puc. 6.12), r.x. Gymenns ne onpexenena »
e, 6.2 ouxe x ~ 0, T.e. B oToji TOUKe oA PaIpHA-
Has. Taixe B0 paccuoTpers orpesox. Ha-

1
mpreep, pyms y = - nenpepuma wa mpoexyrie (0; 1), mo oxna-

0 5 e e e, i L

@ Eeu dypweuns y = fi2) nenpepueria no ompesxe 16 b, mo
ame uniio ma ompeowe (05 B) Bocmusaers cooess nauorsiero s
etz snanens o cusseemaymm mours a Belai Bl 318
gk s ma e paseniaa

flo) w maxf(x)=7(B).

min f(x

Hanpuxep, dyms y ~ x* nenpepusia na mpomesytice (0; 1).
Ofaro hymetis y = x° HE MOET AOCTITD CBOCFO HANGOLILETO 1 HAI-
Mensero anaueHii n oToM HuTepBATe. T.K. OTa bYHKINIA K NPOMEKYTIE
(0 1) smaercs nospacraiomeii 1 yAoReTROpseT HepaneneTay 0 < < 1.
A ypasuemun ¥* = 0 mmn x* ~ 1 He meeior Kopieit Ha mpOMEHEYTIe
(01). Tloorony 5 Teopeme anco, uro muecto mpomencyTia (a; b) pac-

1
esarpupaeres orpesor (a; b]. Teieps pacesiorpist dymsiuno y - - 2

otpeace [~1; 1]. B1a yHKINS TaKiKe He AOCTHTACT CROETO HANGOTLIIE:
ro u mamMensmero anauennii Ha orpeake [~1; 1], Tax Kax aeck HApy-
1eno yenosie nenpepusocTs gy na orpeske [~1; 1]. Dymcms

v

1
< e onpexenena n rowke x = 0 (puc. 6.12).

186
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SerontrocTe.

npu n memmTamusx A e mactymuT mn pagy. Torga mo dopwyae P(A) —
=1 - P(A) nonyumy poparyy (3).

Pacesorpi mocacosarensitocrs wneex P (0), P (1), P(2),
P (n) u nyems P (m,) cors naubomsmee ua mirx. Torxa wcio m, uazsi.
BACTCS HUGEPORMN IR NUCION MACTYIICHIS RAHIOTO COOMTIS.
910 "nero onpenenseres nepanecTaaNI

np - g<m,<np t p. @

Jeficrmensio, ccau m, — HamBeposTHEfiIIGe WHCTO, TO BMTOI-
nemst mepanenctna P (m,-1)<P (m,) n P(m+1)<P (m), n.e. sepua
cuetena nepaseiers

{c_-v‘ P SO g
Gt gt gt < g g g

Oretona
S
Fom m_ fame < mp—(m-Up. _ [m(p+a)<mprp
- -
p g "lpt-m)<alm,+) T |mp-g<m(pea).

m1 n-m,
Vuursisas, wro p + g = 1, noxysm dopueyay (4).

TTpisicp 1. BepoaTHOCTS HOPACIILA MIIICHN CTPEAKOM TP OAHON
sctpene panna 0,8. CTperoK mpom3nen 5 BMCTperon mO Nmmemst.
Oupeeaust neponTiocTs nopakemua sumen: 1) posio 3 pasa; 2) mo
sensneii yepe 3 pasa. CKOILKO BLICTPEAOR HYIKHO TPONIBECTIH, TOGH
Mimeis, 618 TOpAKENA XOTA Ghl ORI PA3 ¢ BEOATHOCTEIO, e MeHL-
meit, west 0,97 Hy:kio naliTh HANDEPORTHCHIICS W10 HOPAACEIIS Mit-
wmemn npn 5 pucrpenax.

A 1) Tlo gopuyae (1) (anecs p = 0.8, ¢ = 0.2, n
P(3)=Cp g :% (0.8) (0,2 =0,2048.

2) P(m>3) = P,(8) + P(4) + P,(5). Tax xax P,(3) - 0,2048, P,(4

=Clptg= 0,409 u P,(5)=C} p g’ = 0,8 = 0,32768, 10 P,(m>3)=

5, m =3

~0,912.

3) Ilo Gopye (3) mmeen P(m>1) = 1 - ¢ = 1 - 0,2°50,9 =
1g0,1 1

0,10,2: = n1g(0,2) <1g(0,1) = n > 0 1,429, Orcrona

=01< #0.2)< 10D = 0> 1 Eo - s 2

CAleAyeT, WTO MO MHIIeI HYJKHO CTPENATS IO Membei Mepe 2 pasa.
4) o Gopaye (4)
5:0.8-0,25m,<5:0,8+40,8¢3,8<m <4,8=m, =4, T.e. mause-
posTHeiiitee N0 HOpAKENI MIIIHH NpU 5 BueTpenax pasio 4. B

126






OEBPS/image/339.jpg
PasmEns

HOMHNATLHLIN® TOTOMY, WTO TPaBYIO wacTh (1) MONIO paccMATPHTATL
Kax obuyuii wien pastonerns Guona Huorona:

(p+a) =Cip" +Cp g4l
P et O

Taxis 05pagoy, GHEOMEHATLHLI JAKOH PACTIPCACTENILS JATIICHEA-
eres 5 Taxox 8 Bue:

[ o T P I P
» ] e

o | | et | -

Tipmaep 1. Tlo smuems TPORBOZNTCH 4 MEIABCHMAX BLICTPeTa Be-
PosITHOCTAIO HOnAaNHS HpH KanA0N BLCTPese p ~ 0,8. Haiizex: a) saxon
pacupegesenns crysaitnoit semrnms ( CB) X, pasnoi uneay nonagami
5 umens; 6) seposTrocts cobumiii: 1 X <3 1 X > 3.

A a) Bosoncute smanenus CB X: 0, 1, 2, 3, 4. Coorsercrayiouue
anaueHIA BepoATHOCTH BAIHCAAEN KO opyyte Bepuyau:

o= P0)=C-0,8 0,2 = 0,0016,
= R1)=C-0,8-0,2" = 0,0256,
= P@=C 0,802 = 0,156,
.= P@=Ci-0,8 0,2 = 0,406,
o= D)= C{-0,8°0,2° = 0,4096.

Urax, saxon pacnpezerenis CB X ueer raxoi suz:

) 1 2 B 1
, | 0,0016 | 0,0256 | 0,1536 | 0,4096 | 0,4096

) P(ISX<8)~ p,+ p, + p, - 0,0256 + 0,1536 + 0,4096 — 0,5855.
P(X>8)~ p, - 0,4096.

2. Tunepzeomempunectuil aaxon pacnpedenenun duckpemnoii CB.

Bazams: narypanuusie wneta m, n, s, k, npuiem k<m<s<n. Born
noamoznLnn snavenis CB X spasiores 0, 1, 2, ..., m, a coorser-
CTBYIOme 1M BEPOTHOCTH OIpeAeTIOTCS 1O (opAryIe

o

P =PX=h) . E=012..m,

[
10 rosopar, uto CB X mueer zunepzeomempunecuil saxon pacnpede-

27
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" 1
Tpovep 1. Hadizen snaemie supasems tg(; arcetgd)

A Baczes ofoananenme arcetg3 = . Moy ctgo =3
Torza sin L L L
e raga Jieg V10'
3 a__sing 1
cosa= ==, tg NTEEN
Troga V10" 2 Treosa  Ji0+3

Orser: J10-3. m
Tpuoep 2. Haiizen smaseme pupaxemns

11,8
sin(2aretg & - Larccos
{ g2 2

Toraa

' s
A Boesem obosmauemms o =arctg- W = arccos
a ey n Bewend

B
Fl

m.[zml]:mzu cos - cos 20 sin B Taxc war 1
3 3

2tga

10 sin2a= -
T teo

11
aenosarexsito, sin| 2arctg -~ Larceos
Caepc 3 [ Ez 3
1

- (aTE-a) ®

Tipusiep 3. Haiijex ofnacts onpeaesemus dymxmums y = arcsin

A Tlo onpexeemmo meo6xommyo, wrobH 71<i‘ <1. Orcioma

1
“lex< 3.
<x< g

6
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(8)Ecau qunwuun y = x) nenpepmena na ompeswe (a3 b] u na
oM@ amoto ompesKa npuNLNGET, SHGtENLA paiE snaKos, e,
7(@) - 16) < 0, mo naidemen no Menvisel sepe odna mouxa ce[a; bl,
& komopois f(0) = 0.

Tlosicmmn cxsica cuoiicrsa ma I
npivepax. Hanpiniep, a puc. 6.13
B0, w10 f(a) > 01 f(b) < 0. Tor-
A4 Ha ocHOBANIH AARNOTO CBO-
crsa rpagmi dymxmm y = f(x)

romxen nepeces. ocs, Ox no sews 1 :
imeii sepe ommn pas. B mames - T
cayac rpaduic dymet y — f(x)

nepecexaet ock Ox Tpi paza. Do
osnauaer, 4ro ypasnenie /(x) = 0
mucer Tpu KopA. Biech BamHO,
PROTP " N — Pic. 6.13

wofi na ompeace [a; b). Hanpineep,
an ymn () =+ wa orpesxe [-1; 1] maeens £(-1) = L (1) =
= 1 (puc. 6.12). Omnaxo ypasmenne f(x) = 0, T.e. ypasnemne 1 _g
e wneer xopieli, 37cCt HAPYIICHA HempEpMEROCTE. DTa (KA He
ompeacnena B Towce x = 0.

Caexcraie. ITyems gyuruusy = f(x) enpepsona na ompeswe [a; b
u fa) = A, {(b) = B. Tozda das awboco wucaa C, pacnoroxcentiozo
exdy wucraxu A u B, naidemes no xpaineis nepe odna mousa
x,¢ela; b], ydosremsopanouaz pasenemoy f(x,) = C.

A @ymenns F(x) = f(x) = C nenpepsmna na [a; b] n anaw -
cen Fla) = A~ C 1t F(b) ~ B ~ C pasmste. Toraa no Aokagamsofi Teo-
peme eymeerayer Tomca x,clas bl, wro F(x,) = 0, 1. e. fx,) - C =
= 0= f(x,) = C, wro u Tpebonanocs AoKadas.

Tipisiep 2. Hokazen, wTo ypasenme cosx ~ x = 0 meer Kopai,
npumagrexame orpesky [0 7).

A Jleiicrnreatno, Tax xax f(0) = cos0 ~ 0 = 1 > 0 f(x) =
~cosz- =~ (1+ 7)< 0,70 no caoiicray 3 nafizeres owxa x,<[0; T,
B KoTOpOi f(x,) ~ 0 wm coS T, - %, - 0, T.e. X, ABATETCS KopHEN Aan-
noro ypasmenns.

B gannoit Teopee yet08ie HempepMBHOCTI (I Y = f(2) HA
orpeae [a; b] oens nazkio. JleficTRNTeLIO, PACCHOTPHN BYHKIIO

ro-f

-1, eemn ~1%x<0,
1L ecm0<x<1,
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4.4.2. BeposrruocTiste MofeN peambuLx Apemil X npoueCCon
owpyaatomeii cpess, wayiu u Texmm

Teopist neposTHOCTeli NOABOAAET HAM CTPONTE REPOATHOCTIHE MO-
Aean peazsmbx ABICHI 1 MPOUCCOD OKPYGIOMEH CPOAM, HayKH K
rexmicH, © ce NOMOIMIO ONCWHDATS 9T IPORECCH  NPHIHNATS DEp-
Nitte pemenits, PaceMOTHA TPIDMCPHL.

Tpicp 2. Uernepo NOPYT SaWLTH b MARSHH KAHKTOBAPOD M K-
man cebe pasiste micsvenmue npuuaAnesuocta. Mockoruicy y ac-
CHpmI e X5ATARO MENOUN 4T3 CRA, ONA BMCCTO CRATI AATA MM ORMH
novepeiinsiik Guaer, obmuii ans seex. TIoRpYTH pemswt pagsirpars 910
Gurer weny coboit ¢ mowomuio epeSvenkn. Kro et Gonvme man-
o mOTysITY 9707 GiTET: TR, 17O BOSLMET HKPEOHiE HEPBOF M KTO-TO
43 moceAYIOmX yuacTHIY HepeSioDKnT

A Cranana nocumraca peposrTmocT, moxyenms MoTepeiinoro G-
et neppoit yuncTmmed xepeSuenii, KOIIECTS0 BCeX DOSMOKILX
HCXOZ0B 7 ~ 4 (4 APEGHS), KOMNIECTEO BATOPHATCTRYIOIIEY HCXOAOR
m 4. Tlosrouy meposTHocTs DMRTpMIA NEPROF yaCTHMILM Hepe-
Greni Taxona:

p=l_025.
i

Teneps, moACHITACM BEPOSTHOCT BMUTPHINA BTOPONl yuaCTHHIE
iKepeGheniis. Bra REPOATHOCT GABMCHT OT TOFO, KAKofi ApeOuil Bad-
1a nepsas yuactimma. Hagones BLNTPMIINLY BAPUANT KPEOHS ¢X0-
pouM», a OCTaTbHLE BapRANTH - ¢mIOXMMM». Urax, ecu mepsas
13 MOAPY MBAeKTA «XOpOMIMILs HKPeHii, TO 3TO CODBITHE 000SHAMI
wepea H,, a ccau ona uamiexia «mioxofis ipeSufi, To 9To cobumhe
ooanauiss wepea H,. Ilyers cobite A BHPAKACT 10, UTO BTOPAS HA
noApyr BuTampA «Xopommits sipeGuil. Tora seposITHOCTS coBBTIS A
BLrHCAseTes 110 GOpNyIIe NOMNOM BepORTHOCTI:

P(A) = P(H,)" B, (A) + P(H,) B, (A) .

Bgecn P(H,) = 0,25 - BeposTHOCT BLIMTPHImA mEpBOfi 13 HORPYT.
1

Toraa B, (4) =0, P(H,) = 0,75, B, (4
Tosrony i
PU)= 0,250 40,75 - 3 = 0,25,

Crexosateio, BeposTHOCTS oMyuemss Giiera, T.e. HIBTEdeHHE
XOpOLIeros KpeGits e SABMCHT OT OuepeAHOCTI HIBTewerts HpeGus. B

Tlo nepe yseistemiss wie.1a HESABHCHMBLX HOMMTANMIL OTHOCHTETD-
nas wacrora 2 macrynuemis Aamnoro cofuTia crauosHTes BCe (G-
ixes % ee neposTaoctu P. Hanpaep, ecain nogGpacusars morery 1000
Pas To KoMMNECTBO m BmAZeHil TepGOBOIi CTOPONM NOHETH GyeT

120
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T

pisiep 2. B ypie 4 Gexsix u 3 xpacux mapa. Ma oroit ypust
nayzauy usprexaior 3 mapa: X - GHCIO MSBICYCHHDIX GeNLX WAPOS.
Hysiio naiima aakon pacnpexenexis Auckpersioii CB X i nepoatiocts,
cobrars X > 2.

A Bossommue swavenus CB X : 0, 1, 2, 3. Coorsercraymoupue us
BEPOATHOCTIE P, P, P, P, NOACTHTABAC KIACCUTECKIM CHOCOBOM

1

18

Torza saxon pacupesesenus CB X meer raxoii sua:

g 3

18/35 | 4/35

PO D= pep - 22

Ouesimo, 7o pamnas CB meer runepreoMeTpuseckoe pacupese-

3. T'eomempuveckuil aaxon pacnpedenenus duckpemnoii CB.

TIyeTs IPON3BOAATES HEAABNCHAMEIE HCHLITAMIS, B KAAAOM 13 KOTO-
PiX cOBMTIE A NOARAAETCS ¢ BEPOATHOCTEIO P, i, CIGAORATEILHO, OHO
He mosBAsETCS © BepoATHOCTHIO ¢ ~ 1 - p. MlcMMTANIA saKamHRAIT-
e, kK ToxbKo mosBuTCs cobutue A. TaxiM o6pazoM, ecii cobuTIC
OABIIOCH HA k-3 HOMMTANMI, TO B NpeAMeCTRYIOMIX k — 1 HemmTa-
misx omo e mosisiiocs. Ofosuauiy wepes X Auckperiyio CB — ancio
emuTANM, KOTOPbE HYKHO TPOMSBECTH A0 HEPBOFO HOSIBICHIS CO-
Gurun A. Tlpu oton noaMoxsie suatenus CB X: 1, 2, 3, .., b, ..
OTE MHOJKECTEO NATYPATLILIX WHCE: Tl COOTROTCTRYIOIINE BepOATHOCTH
OUpeAEAOTES 10 TeOpeMe YMHOEIIS BepORTHOCT:

Py Py Py PPy APy e P 0P
Caeposarensio, saxos pacupexenenis xamuoii CB X uueer maxoii

B

— law

35 35 85
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Tipisiep 4. Haiizes obacts onpegeaenus gysinun

A OBnacrs, onperencris byt onpeenseres cucrenoii nepasencTs

<2

—1<Zen, x| <2,
3 o
reioaa -

z x x 2
x arccos T < X, 7 larccos S < arccos .
R~ darccos >0, Ciar:

Tax Kax GyHKRUS y = arccosx - YOMBAIOMAR YKL, TO

[ <2 o< 2,

= = JEex<n.
5L WEex<z

VZi2m

[ Movesy aas onpeseacuuis oSpumiuix spuosowespicnix dyik
il HCOBXOAMMO GpaTh CYKeHIA TPHTOOMETpICCKIX (bYW
Ha IpOMEHYTIAX X NOHOTOMHOCTH?
2. Hanuuire o6aacrs. onpexeaemes 1t o6aacts, suasensii Kaxaol 1o
OBpaTILIX TPUTONONCTpHCCKIX BYHKIH.
Hanmuuie Qopiy.Tii 20B1CUMOCTH MEAAY OGPATILINI TPUTOHOME-
TpIeCIINIL (YHIIAM 1 AOKIKHTE WX

Vnpammueuns
A
2.30.  Buuncane:

1) sin(2aresin0,75);
2) cos (aresin(-0,5)) ;
3) arcsin(sin2);

2)
0
5) sin(arctg 2 + arctg 3) ;

1 2

) m(mm?mma}

231, Haitqure snaveme supamerin:
1) arcsin(sin257 ) ;.

o
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TPEREN U HERPEPSIBHOCTS.

onpegenexuyio na orpeske [~1; 1]. Ha xomnax sroro orpeska f(-1) =
= ~1<0mf(1) = 1> 0. Onuaxo nu & oxtoii Toke orpeaia [1; 1] ora
(pyuxmus e 06pAmACTER B HOLE, TAK KAK (YHKINA He ABATCTCH He-
npepunnofi na orpeaie [~1; 1]. W

6.61.

6.62.

6.63.

6.64.

188

1. Mlafize onpexererne nenpepssnocrs ywkim » 1ouKe 7, Cdop-
\eyaupyiize bee Tpit pagHOBIAOCTH OTpEACCHS HeTpePLBHOCTI
v 1 noee canal MesAY WL

2. Kaxian coolicraait 00IaAACT (MK, HOIPEPLBLAR 1 OTpea-
P ——————

5. Kasoe na nousmuit swnseren Goee ofuun
28 yHKIII B oM ¥ = X, I HENPEPLIBOCTS (YN B TOUKE
= 2,2 Howeny?

Vnpamneunn
A

Hoxanue nenpepusnocts bynicmn y = f(x) n T0uKe x =

1 f) = 5x -3, %,

2)fx) = 201+ x - B, x,

JroB+2x,x,

3) f(x

4

TlokasiTe RENpePHBHOCTS ()YHKIN, HONOTLAYS BCe TPH OnpE-
esemus:

1) fx) = x4 3, x, 2) f(

Jlokaure, WTo ypamHenie HMEeT KOPeHD B YKAJAHHOM oOT-
peaxe:

2], 2)cosx+ 8 = 0, xe[-x; 0%
2] ) cosx + (x50}

1) sinx + 22 = 0, [,
B

3) cosx—x

zex-too,vefo 2.
Cxel0ial 9 geer-t [a. 4]

Eeau gas ymcisn y = f(x) HAPYWeHS YeAOBiS Hempepun-
HOCTH B TOWKe ¥ = X,, TO Ty TONKY HAIMBAIOT MOWKO pas-
puoa ot dymxum. Buecs (ymsmas y — f(x) ompenene-
ma b oxpecrmocTH TowKN X, (3a meRToNemHeNM, GHTH MOWET,
canoii Towxn x - x,). Eenn x — x, apaserca Towoii pagpe-
B dymenmn y = f(z) n oauocTopommme mpezemut f(x, - 0) n
ftz, + 0) cymecryor u mpmmmMaoT Komewmme Ratemus,
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SerontrocT.

6

yroe

K0 % 500, T.e. OTHOCHTETLRAS HACTOTA . 910 namnoe

000 2
eprcAcHie TPUATO HAIMBATL 3aKouox Goavuwux wucen. Bepos-
Th OTKIONEHHS OTHOCHTENLHON UACTOTS COBMITHS OT €ro BEPOSITHO-
omenimacTes HepaReHCTROM

_ P
;]>1 7, ®)

SAeCH 1 ~ KOMIHECTRO HEmbTANR, M ~ KOTHECTSO BepORTHOCTeI HAC-

ym

Liemit COGBITIER, p ~ BEPOSTHOCTS HACTYTLIOHIS COBMITIS, = 1~ p —

BEPOATHOCTS, HEHACTYIUICHILE COMTHS, ¢~ BIIINA OTICIOHEHIS OT-

rensuoit uactors 22 ot seposrtaocti P. (5) - Hepasencrao Gebi-

~ RoeTatouio Goabioe wHCTo, To - crpesmTes K
mena. Eenn n — & 5 .\ 70 T e o,

1 BeposTHOCTS HepasencTEa
npusep.

o6

2 p|< & crpessres x 1. Paccyorpun

Ipisicp 2. BeposTHOCT: TOF0, X0 HIAETHS TPOHIROCTECHHOTO
eauuenis aBAOTCs crangaprabMm, panua 0,9. CKOLKO eI

HYKHO NPOBEPHTE, YTOBH REPOATHOCTS OTKJIONRIL ACTOTH CTANAGPT-
HOCTH H3el OT BEPOSTHOCTI 1O MOZYMIO He npessimata 0,1, Gsia
ne senmre 0,957

d

™ ~0,9|

A Bocmomsayenes nepanencraon (5) (p

<01)p1-09:0L
0.1 n

0.9,¢=0,1,¢

0,1):
50,95

Orcioza 0,05> 2 = 1> 180 , .. s 0wt mpoepum o e

ueii epe 180 wozenui. W

4.104. Moxera nox6pomesa 5 pas. Haiizr

1. Uro raxoe ueaasienssie uemumamia? Wro B MOMMMGACTe HOA 0THO-
CHTeILION HACFOTON HACTYILIEHILA COBMTIS A TIDH 7l HEIABHCHANLX.
nenuTannx?

2. Hanumre dopyry Bepuy:ui u goaskire co.

3. KAk DLMHCARTCN BOPOATHOCTS HACTYILIONIA COBKITILA TpIL N-He2a-
BUCHMALX HCAITAmIAX X0TA O pas?

4. Kax ompeeiserc HaubeposTHelmee YHCIO HACTYIICHHS COOM-
1ua? Jlorasure cootsercrayiomyio dopyay.

5. Kax 914 NomIMAeTe CMLACH 2AKOHA GOILLILX wicen?

Vpamneuns
A

) eposiTizocrs, Toro, uto
MomeTa BLIAzeT repOOBOil CTOPONOI PoBHO 2 pasa; 2) pepost-
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Mociomuiy mocexosatebiocs (2) cocrananer Gecxomewio yousa-
1010 FEOMETPIIECKYID TPOTPCCCILID, TO TOBOPAT, HTO PACCNOTpCMHAN
CB pacnpexeacia no reomerpieckony arony.

TTpicp 3. Kugaes mrpanbiyio KocTs X0 1epsoro pumazenss: me-
crepicns. Cayuafinan senua X papua KOTeCTSy GPOCAIIE KocTL.
Hajigure saron pacupeaerens semmuust X it BePOSTIOCTS COOBITILL
x<5.

A Bean emectepcas puepoue punazact npn -3 Gpocke Hrpazsoi
KOCT, T0 COOTHCTCTBYIOMAR BEPONTHOCTS O TeOpEME yNIOHCHT Be-

postTiocTedi pasia:

[E] 1
&) £ oran anwon pacnpeseremun xan-

noii CB wueer axoit s

[ 1] 2 B "

P,

ol
aim

1
6

Orciona
P(X<5)= P(X = 1)+ P(X =2)+ P(X = 3)+ P(X = 4)+ P(X =

S1/6(1+(/6)+(5/6)" +(5/6) +(5/6)') = 0,59. o

Uro nassaeres auckpernoli CB? Tpusexure npiep.

Uro st nomeMacTe 10X HempepuHol CB? Toscuire ia npusiepe.

Kaxas auckpernas CB HAIMBICTCS PACTPEACIONNON 10 GHION-

mankiowy aaxouy?

4. Kaxan qucperuas OB nasuuacres pacupeseiesoli o rumepreo-
serpuseckoxy aakouy?

5. Kaxas guexporias CB HAIMBACTCH PACHPOACIEIHON 1O ReOMETD-

eekomy axony?

Ynpamuenua
A

8.25. Kaxmn saxomos pacnpegerena mucpernas CB, sajamsas s
yupanuenax: 1) 8.1; 2) 8.2; 3) 8,97

8.26. Oupepenure saxon pacnpexenenis mucxpernoit CB, sazamoil 5
yupauenmsax: 1) 8.13; 2) 8.14; 3) 8.20; 4) 8.21.

8.27. Jlana gucxpernan CB, sazanman saxomow pampexereni:

X 2 |0 2 1
P

Moser au oa CB Gurrs pacnipeerenioii reoMerpusiecki saxo-
ow? OBocuyiire orser.
20
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2.32.

2.33.

234,

2.35.

6

vl )

9 sin 2t | cos{aretg 28]

V31 ﬁ]

2 tg[Smth ~gresin

2

B

Tiposepure cnpaseammocTs pasencTaa:

V3 VB _m,

1) aresin X2 + arceos
2

2 _ arctg

4
2) arcsin® + aroco
: 5

3) arctg 1+ arctg2 = 7 - arctg3;

o mmalited
3 PN

Jorasure, wro sumomneren pasenctso  + -+ 1 = afr, et

aretga + arctgp + arctgy = .

Tiposepure, wro:

12_x
+aresin 12

3) aresis
3 B2

4 24 arcsin 1L~ arcsin - + arccos| 2 |-
B & Iy B

©

Bepiio 1 pasencrso arccosy +arccos|

i

-y

T
3
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6.65.

6.66.

6.67.

A

Puc. 6.14
npusest f(x, - 0) # f(x, + 0), 1o TowKa x = x, masumacTCH
mouroti paspwea gynxijuu I poda. A ccau xora Gu omun w3
npezenos f(x, - 0) mam f(x, + 0) e onpexeacn wu oGpamaCTCE
B GecxomeunoeTs, 0 T0%KA ¥  , NasumacTCR MouKOll PAIpH-
sa gynwyuu 1T poda. lan dymciuii, saganmsux ua puc. 6.14,
ompexeaite T Touex paspiina.
B

Jlast oro w06 pymsies y = f(x) Guina HenpepuBuOi B TouKE
¥ = x,, HEOGXORMMO 1 AOCTATONNO, WTOGH HMEIIO MECTO PABEHCTSO

1, = 0) = f(x, + 0) = flx,).

Onpenemire T Todex paspiba GYHKIN, eclI TAKOBbE Hye-
ioTes, n mocTpofiTe rpaduk (yuKmA:

x+2, ecnn x <1,

x-1, comix <1,

Y e TR A
1
—, ecn x <0, x-9

3) f(x)=1x < B 1=
x*, ecm x > 0;

SBaAsETCS T BYNKIS HONPEPLBHO/ B YKASANHOM IPOMENYTHE:

1) f(x)

2) £
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4111
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4.113.

4114,
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PAsgEN 4
HOCTD TOTO, WT0 MOHETA BHIAZET 1epGOBOli CTOPOHO 1O Mews-
meli Mepe 2 paaa; 3) REPOATHOCTS TOFO, WTO MOHETA BHAZET
repGoBoii cToponoii e weree, wem 3 pasa; 4) nanseposTHeiiiee
“HCHO BHIANANMS MOHETH TepGOBOii CTOPOHOL.

Memsramis npouwn 15 axexenros yerpoiicrsa. Beposmiocs Toro,
w0 Kanopuit onement mpoiizer ucnsranie, pasia 0,9. Kaioso
‘HauBePOATHETiLIee WHCO ATEMEHTOB, HPOMIEAIN HCTMTAME?

Bexoxects, ceasn namnoro copra pactemii pasia 80% . Kaxo-
BA BEPOATHOCTE TOTO, YT0 U3 MATH NOCSMNLIX COMAH BI0fZET
e menee weTspex?

KalcoBa BepOSTHOCTS TOT0, WTO TP HeTHpEX GPOCANIIIX HTpAT-
Hofi KOCTH emeCTEpKAY BLNAZET 1O Kpaiiteii Mepe omn pas?

Hajijure HauGosiee BEPOSTHOS WHCTO BHIATEHAS ¢UIECTEKH>
npu 50 Gpocanisx HTpaTLEOi Koo,

B smucice-ponpocuice EHT aGurypuent qomesn orsers na
30 BOIPOCOB 110 MaTeMATIII, Tl AT KAIOTO BOIPOCA IPEATA-
TACTCH 5 BApUANTOB OTBETa, 3 KOTOPHX TOXLKO OAUH HPABMIL-
i, CaiTas, 4TO AGHTYDHERT He SHAET NPABILILHOTO OTEETa
H Ha omu Bonpoc u3 30 W OTMENACT OTETH HAYTAZ, HATANTE
HaiRepOSITHEHee WHEIO IPARILIENO YTAZRHHELX UM OTACTOR.

Beposiocrs, Toro, wro noiynatemo norpebyercs ooyss 41-ro
pasuepa, paia 0,2. Haiizute seposiTioCTS TOF0, 470 13 5 ep-
BuX notynareseii o6y oToro payepa nomazoburea: 1) omo-
a1y; 2) o xpaiieii Mepe ofHOMy.

Musmens, mieer Gopaty kBaxpata,  xotopui mican xpyr. Ilo
MR HAyAaty TPONSBOTNTCH 4 HEJABHCHNLIX BCTpeTa.
Kaloma BePOATHOCTS NO7IYUGHNS PORHO 3 NONAAAHII B KPYT?

B xpyr smucan pasHoCTOpORHILi TpeyToTsuIK. B KpYT Hayaaty
Gpomesns 4 Touki. Kakosa BeposTHOCTS TOFo, 4T0 POBHO OHA
TouKa nomazeT B TpeyroMLIII?

Tlponeiero 5 HesaBCIMELX HONBTANHTi, KAI0€ 13 KOTOPLLX SAICTIO-
waercst B ofHoBpenenton oAGpackmain 2 oner. Haiigre bepo-
SITHOCTS TOPO, WTO POBHO B 3 HCLITAMISIX BHIAET 0 2 repba.

B astonapxe umeiores 12 astobycos. Beposrocts Buxofa na
mamio Kaoro w3 miwx pasua 0,8. Haiigute seposocts Hop-
ManLHO PaboTS: aBTOMApKa B GuiDKafimI ACHE, €CTH A5 5TO-
70 1e0BX0AMMO MNETS 1A AuMIIH 8 ABTOBYCO.

BeposTHOCTS TOT0, NTO ACTATH OKAIKETCH HECTANAGPTHON, pavia
0,02. Onexicre 5EPOATHOCTS TOTO, 4T0 OTIIOHEHHE MOAYIIH PAIHO-
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241,

8

-
1 y,am.i,.(gu];

1
2)

arceos (1-3x);

Bl

1
3) y-Larotg(x-2)+3;
) y = garcig(x-2)+

9

S

Tocrpoiire rpadui dymxmni:
1-x°

1) y = faresing

2) y = arcsin x|

3y
4) y = arcetgl-x|,

farctig 2z + 1]

Vnpamuewus s nosTopems

Haiizure suasenie tgx u ctgx, ecxu sin

Pemmre nepasercrso:
1) 2x - 52 +30 < 0;
2 a4 x+1>0.

Tipoxopur ma mpsas 3x + 0,6y = 3,5 uepes Touxy nepecese-
nus npsMsrx y - 2x - 8 1 3y + Tx = 27

0
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PAsgEn T

B paunoii Tabmune yxasano cpeee suauenie reweparypui Espo-
1 10 Mepe e OT HOBEPXHOCTI Sewmi. Beck safaia By,
OmpefeTOMAs TeMIePATYPY BOIAYXA B SABHCHMOCTIE OT BHCOTH YAA-
JIGHIS OT NOBEPXHOCTI GRMTI B BHAE TAGTHIAL.

[ Svepria a0 sssopn

® o Co (O S G T T
) B b e Cn e i i
b Dt e G e
e
e e e e
e e e b Ly
FEmE

e
B. 10 (yHKIMell TOHHMATHCE TOILKO KOHKDETHO 3A7AHHBIC 3ABHCHMOCTH.
R e e
e T e T
B e Bt S
e e e S S R
e e e
e et S
R L e L
R S
B e e
kax Jleonapa Siinep (1707-1783), #an Jlepon JI'Anambep (1717-1783),
e vy oo Sypa (17651530 Hieonah Hosneme Todoronon
(17021550 n Tere Toer e (18051850 v s weropin
Soe e e

“Tpyau Dypee A0KAIATH, 4TO 00A ONPEAEeHHs QYHKIMN He OXBATLIEA-
R
e e e
e et

1. ccau x - pannonamsioe w0,
Y { pam
0, cemn x - uppammoaLOe WEO.

Ouenauo, 40 Ty QYHIINO HeNL3S BMPAHT ANATHTHYCCKH, T.(
pu HoMO KaKOH-mOYAL GopMYILL. TAKA HOBOIMOSKHO Ha KOODAMHAT-
HO ILIOCKOCTH HOCTPONTS, KPUBYIO, ABITIOWYIOCS TPAQHION ITOH (yuK-
wpe. Conpenenioe oBiIiee OUPOIEIENHE HOMATHS GYHKIHH HEPULMI AQTH
H. 1. Jlobasencicui 1 L. JIupiciie. DXo noMsTHe GYHIIM Mt PacCCMATpH-
nau 5 9 kaacce.

1
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YRR, EE CBONCTEA N TPRGHE

Oupescacune. Dynxyuel HaIHAAEMES JaGUCUNOCTE NepeNeH-
Hoit y om nepesennoi x, 20e Kaxdoxy snavenun x (x - nesasucu-
QR MepeMEHHAR UAU GPAYNERM) MO HEKOMOPOAY MpAGUIY nOCMAG-
aeno @ coomeememeue councmaennoe snavenue y (y - aeucunas
nepexennas uau dynryus).

Iepexennbie x u y npunadaesxcam xnoxecmey deiicmeumens:
bt wuces, u @ QaHHOM YueGHUNE UCROXbI0GAN AHAT0? IMOZ0 Onpede-

m 1. Copopmyaupyiite onpesenenue dysxiun. Hoscute emuica onpeae-

e ¢ noomuI0 FpadcoR HaBeCTILEX Bax Gy,

2. o Takoe o AT onpEAGEHIL, 0GACTS aHAEHILA H TPADI Byi-
s ? Koo mx oboanarator?

3. K criocobut aagam ynmcn s anaero? Tosernrre s i mpiepe.

4. Ofnacr, onpexeaenn i, gaIoN anaTIeCKI cnoco-
Gow, e yiaania, Kaoe wosceerao Gepercs » Kateerse ce obracti
onperenenna?

5. Jlaas Qi y = (2) i y = g(2). Karcoo mioskeorso Gapercs  asie-
erne e ompeenemta: 1) oy 2) paamoeri; 3 mpoanees;
) sacmioro aru pyscuh? Osocyiize orner.

TMpasrrpae podor
Mo pammson puc. 1.12 mepaaure o
sepea a, axees r, b - nocrosme Be-

s, Byser ot sasucuwocrs,
@ymkuuel? Kaxosa obxacts, onpese-
senna a0l pymn?

Yapamuenus
A

11, Cropoms MpAMOYTOALHIKA PABHEL 5 M W X M, 8 ero IIOMAAL
paBiia y M°. BATHLINTE COOTECTCTRIE MEAAY X I Y € HOMOIILIO
opuyast. Vicaicite 0bIACT: ONPEACIEHIS 1 06AACTS AHANCHIE

1.2, Ha uuowecrse Aeiicroureabmsix wicen Gopuyzoi sasamst coor-
sererms: 1)y = 8x -4 2y = (@ - 259 Y =X L g pox L

Haitzure o6nacts onpexexems, ofnacts snavemil i noctpoiite
ix rpaduk. Kaxas ua mix onpegenser dyuxumo? Iouexy?

13, Ha muomecrse X = (-2, -1, 0, 1, 2} dymuns f onpeacrena pop-

3
seyaoii Y = . Toerpoiire rpadunk o7oii Gy,

1
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14,

15.

16.

17,

18.

19.

1.10.

111

PAsgEn T

Puc. 113
Kasoue us rosex: A(0; 1), B(1; 0), C(1; 2), K(25 1), M(2; ~1) npu-
(x-1)

magrexar rpapuky dymsmn y = . sagamuoit ua oe-

crse pelicraurensuLx wicen?

Karoe na coommercrmmit, yrasammrx ma prc. 1.13, onperenser
ymemo? Ofocnyire oraer.

Bazaiite dyuxmmo y ~ x° - 6x + 5 Ha MmowecTRe AeficTANTETL-
L icen rpagutecki cnocoGon.

Bagaiime pymemno y ~ - 6x + 5 na MuonecTse HenX uCET

rpadecimnt crocoBos.

Bazaiire dymimo y = x* - 6x + 5 na smomeerse D = (-1, 0, 1,

2,3, 4, 5, 6} raGmamn cnocoGon.

Hanss Gy f(x) = T+ 3 1 g(x) = ¥ - 2 ma uoxcecrse geiic-

Tourenuex wnces. Haiiuire o6acts onpexeens dymictim:

@, g

1) f(x) + 8x); 2) f(x) - 22); 3) fix) - @) 4) S 5) X
) ) + #(03 2) f) — 60 3) )~ &5 ) 25 B) e

Ha wuoxectse geficTsnTensubIx e sazans (ymKima f(x) =
=Vx=2 u g(x)=3x—x-2+2. Haiiaure oSnacts onperere-

Py ae—

1) ) + 22 2) fx) - g(x)-

Haiigute obmacts onpefenemns (pymKmis, saaniofi 50 MHONe-
crse pelicrauTensHLX wiCeT:

x-1 x+1 Jr-1

D @)= I 2 8=
8) o) = Vx 72 ERCENEEEN

n
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TYNKLIAR, EE CBONCTEA N TPAGHE

112,

113

114,

115,

1.16.

117,

118,

1.19.

1.20.

1

Raxue s rovex A(-2; 1), B(-2; 3), C(1; 0), D(4; 3) npumazze-
xat rpamcy dymmumn

T, cemm x <o,
=11 comn x> 07
Haiinze ofmacts onpeaexenna dymim:
Bre1 1
D= 2) f@ = -1+ ]
ez Bx

2 1) Jg‘i 1) £ - T 750
5
5) 1) = s 6) fx)= V-2 +VA-x.

el
Baaiire drymenmo y ~ 2x° - 4x - 6 na snomecrne D~ {x<Z: [x|< 3):
1) rpadmecrm; 2) Tabmrmu cmocobam.

Tocrpofite rpadux dymaum ns aazaun 112 ma Muowectse:
1) neficTsmTennmnx icer; 2) meaAwX wHCen; 3) HATYPATBEBIX
Tlocrpoiire rpadmic by

208, D() = [-1: 2k

X 6x + 5, D(@) - [0; 5

2 D) = [-2; 1) U (1; 3]

Ha uoceerse D = (-2, -1, 0, 1, 2) angana s y = 2¢ —
BammmmTe MmOKeCTIO mAD WHCe, MPEHAICAMIX TpAdEY
atoit ymxrmn. WaoBpasmTe 9707 Tpaditic B MPANOYTOTLHOR cit-
crexe xoopamar.

Tlocrpoiire rpadusc bymcr f(x) = x* ~ 4x + 3 na snowcecTne:
1) neficaumensmux uncen; 2) ACHCTBHTETLEMX neOTPHTATETD-
- smcen; 3) memuix wicen; 4) maTypansmerx mmcen.

Pemure npezssaymyio saxaty xu gy
1)y=3c-4; 2)y = [3x - 4
3)y=- z+% ayy =l - 4x+ 3.
c
Ha suosecrne neasx sncea gaua dynxma:
w1, comn 1 < 2,
feh= {1‘ comn f2] > 2.
Haiizure suasem f(-3), 1(-2), fO), (1), f2), 1(3).
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121

122,
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124,
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PAsgEn T

Pue. 114

Aansores an pasnsnen dymxmnn () =VEET n g(x)=
= J(x 1) » ecnm o aazamst na Mioecrae: 1) eficTBTETLILX
wicen; 2) ACHCTRNTETLHAX HCOTPHIATOTLHA wceT; ) KeTHX
wicen; 4) Harypanensix wcen?

Ha pucysixe 1,14 dysxmun aajaust rpadiseckin cnocobox. Ba-
AaiTe WX AWATHTIECKMN CHOCOGOM..
1, econ x >1,

Jana gymsus f(2) = {—l, g

Bagaiire oty pymicmno oAuoli opuyoit n nocpoiize ce rpaduk.
Hoss ymsesun f(x) = 2+ DVA—x 1 g(@) = VA—x, xe(-e; 4],
Hajiure obmacts onpeaenemns (ymumi:

DA e 0 g s

e} @
) B wew pasmma wescay gy () © 8() 1 h() ~ 4+
+ Tx - x*, xe(-w; +x)? Oocuyite oraer.

5) B uem paommma mex- v
1)

ay ymsm i

Q@) =22+ 1, xe (-3 +)? "

Obocuyiie orser.

Ha smmomecroe memurx -
con pymeun sagana rpa-

[ ———— T 9 i 3
1.15). Banaiire a1y ymi.

e

e — Puc. 1.15

1
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TPEREN U HERPEPSIBHOCTS.

6.68.

6.69.

6.70.

671

672,

100

Haua dymsmus y = x* + 4. Haiiaure:

1) Ax 1 Ay, eexn x = 2,5 1 x, = 2.
2)x n Ay, eomu x, = 31 Ax = 0,1,

Hajigure npupamense dymom:
Dy=5-3x; 2)y=32% B y=2Mx; 4y=-2c-x.

Tloxamure, wro gns Gymsumu f(x) = kx + ¢ sepo pasencrso
Ay = k- Ax.

Mceneayiire Gymimuio ua mempepBHOCTS 1 nOCTPOiiTe ee rpa-

pux:

)=y
2)
3x, comn x 1,
DI een;
1 2

243, comm x <3,
DY ior, com x> a.

c

Eeau sy y = f(x) 8 TOuKe X = X, BHIOTHEHO PaBENCTEO
fx, -~ 0) = f(x, + 0) n dynxmuA HE OMpExETCHA B TOUEE X,, TO
, fimaunactes yempanunoti ocoboii mowroi. Hanpisiep, dyux-

s f(x] . Bra gymenns e onpeacnena 5 Towke x - 0, Ho

F(-0) = (+ 0) = 1 1 Towxa x = 0 smasercs yerpauyofi ocoboit
Touoit. Dry pynKmIo MOKIO onpeReanTS B TOUKE X ~ 0 TaK,
0:

TOb mOM AN (PYNKI GhIa HenpepHBHO B TOuKe X

Herpyauo noxasat, wro gy f,(x) Henpepupia b TowKe ¥ =

sinx ©.

Ut ()
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4.116.

4117,

4118,

4.119.
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4121,

4122,

4.123.

124,

4.125.

130

i oTHOCHTe MO wACTOTH HeCTANAAPTHAIX AeTaeli cpemit 5000
Taxux Aeraseii ot ux peposTHOCTH G110 He Gortee, wen 0,01.

BeposTHoCTs MomARANIA CTPEAKa B e pasia 0,8. CKob-
KO HYJHO CACTATS BHCTPEIOB, HTO0N HauBepOsTHeillee THCI0
nomaamit 6x110 pasko 207

c

BeposriocTs Toro, wro npw HaGope oAHO CTPAMMILA PyKOMHCH
onepatop gonyernt ommiy, pasua 0,3. Haiiure namsepost-
neiliilee WIHCI0 OUIMGOK, KOTOPbE MOKET AOHYCTHTS ONePATOp
npu naGope 200 crpanun pyKomct.

Tipu mposesemun 50 mesapmcmMLX MemMTARII CooTHOMeHHE
=2 mumommnerca o neposiocTiio 0,9. Onemre ot mpi-
[rm—

B marasun nocrymeio 40 x0poGox ¢ dapdoposoii nocyoii. Be-
POSITHOCTS TOTO, 1T B OANON HAyFAUY BoRTOI KOPOGKE HOCYAA
oaneres nexofi, pasua 0,9. Haiiure nauseposrefimee wc-
10 KOPOBOK, B KOTOPELX IOCYAR OKAAETCA HETIORPEHACHHOM.

Jlna pasiuix mo MacTepeTay naprHepa urpaior » maxars. Ka-
kofi cuer uanGomee mepoaren — 1 : 1 mam 2 : 27 Peayautar
enimiLas B cuer me Geperes.

Tlonommurexsme sazawn x paszeay 4

JlowasciTe, 470 CPeAR TIOGHIX 9 HeAOBEK HailyTeR TPOE, IHAKO-
MBX APYF ¢ APYTOM, GO HAHAYTCS 4 HENOBEKa, HE SHAKOMBIX
ApyT © ApyroM.

Bupeaann yIOBMe KIGTKH WAXMATHOM AOCKH, PACHONOWCH-
e 1a ogHOf W3 ee Auaromazeil. MOHO i HOTHOCTHIO TO-
KPAITL OCTARINYIOCR WACTS MAXMATHO AOCKH NPAMOYTOALHOR
purypoit, coctanemnoit 3 oAuoit Gexoii 1 oAl uepHOi e~
Tox maxmariofi focku?

Ha nowre ects, 10 5uaon mapos. CxoxbiI CnOCOGaNI 3 HIX
Moo Bu6paTs: 1) 8 Mapox; 2) 8 pasaUNHALX MApOK?

B kopoBike meioTcs 2 CURIEX, 4 KPACHAIX 1t 5 6eALX ATLTHKOR.
Cronsxusn crocobavn Moo mamieun: 1) 3 axsumsa; 2) 8
ammca pasubix useros; 3) 3 annuma TaK, 4TOGH 2 3 HAX
st a—

B revemne 15 aueii yuauecs fomms cxath 5 oisaMeros,
CPEAU KOTOPAX HMEIOTCH DKIAMEHH 1O A7TEOpE It TOMETPILIL.
CROTBRUMI CTIOCOBAMI MOFKO COCTABNTE, PACTHCANIE JKIAME-
HOB Tax, STODI DKSAMHEL 110 aIreGpe I TEOMCTPIIL He CIeAOR-
1 Apyr sa Apyrom?
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AT OROMET FYNIECKAE S PABHERW 1V CHETENE

Paszex 3. TPATOHOMETPHYECKHE YPABHEHUS

H MX CHCTEMBI

3.1. Tprouomerpiieckie ypanmens.
3.2, Pemmeme cHCTEN TPHTOROMETPHMECKIX YpAREHILiL.
3.3. O6paTuLie TPHOHOMETPIECKHE YpARNOMILIL.

3.4. Tpromomerpiicexne uepanencTsa.

3.1. Tpurouomerpuseckue ypasnens

3.1.1. Pemenite npocTeifunix TPRTONOMETPIECKIX ypaBHeHIil

Oupeseacue. Vpasuenue, codepwausee nepexennyn nod suarox
mpuzonomempuueckoil dynxyuy, HasHGAEMEs MPUZONOMEmMPUTE-

B 0CHOBHOM TPHTOHOMETpH'CCKIE VPABNCHNS EHIAIOTCS MeTo-
0N NPUBEACHIA 11X K TPOCTEFiIIIN TPUTOHOMTPICCKIN YPARHEHI-

s mnza sin x = a, cos.

a, tgr=a, ctgx=

. Teneps noxanes
METOAN pemenIn MpOCTEF X TPTONONMETPIECKNX YpABHEMI.
1. Ypasnenie sinx=a., [a|<1. Eean fa|<1, 1o aammoe ypasenue

mreer sa perter: 0+ 2k 1 B+ 2k, ke Z (puc. 3.1). Tacwax B = % -0t

70 9T pemenms wowHo aamucaTs Tax: @+ 2tk w —U+(2k+1)%. OFn-

epumun wx, oy (~1)'@ + Tk, k€ Z. Yaursmas, wro0 = arcsina,
pemene ypasnems sin x — a Gyner Taxm:

x=(-1'arcsina + th, ke Z. )

Ecmn fa| =1 wan a = 0, 70 ma dopymss (1) monywmse caeayomue

MACTHEC PENICHIS HCXOAHOTO ypARNeLA:

0w ¥

Puc. 3.1 Puc. 3.2
o
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674,

6.75.

6.76.

PAsBER S

OnpegeiTe 10 HENPEPAIBHOCTII CCAVIONIIE (BYNKIIII B yKagas-

7= TR e
3-4x

2) (.

8 Touxe x = 81.

9-Vx

TloGepure napanerp m Tax, wroG (ymKIHA Guia Hempeps-
Hoii B yKasanmoii Touse:

sin2x

, ecan x#0,
Sinax 8 TouKe x =

1 1(;

1-cosx

Leenmx A0, 0.

2) (.

Onpegexire dynicmo y =

rax, wToB oHa 6ita Hempepin-

TloGepure mapaserps a u b Tax, urodst dymeuus f(x) Osina we-
‘npepasoii:

oz +1, e x < £,
Bl

1 1

sinz+ b, comn x> 2;
2

5x+6|, ecmn x>2,

2) f(:

ax b, ecan x < 2.

Tpn xascoss smavtemn napaseerpa p by

47
¥ 5xi6
Py ecu x=3

L ecnnx#3,

()

senpepusna B TowKe ¥ = 37

101
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PAsgEN 4

CKOTUKHMII CTI0COBAMN MOAHO COCTABNT MATHIHAUHOE HCAO
5 wupp 1, 2, 3, 4, 5, 6, 7 ax, 4robHt B cocrase 3Toro mcia
6rn 8 neveTHLe 1 2 eTHie MUPPL?

Ha «Geckonewiyios maXMATIYIO AOCKY, /THIA CTOPONM KA~
it KACTICH KOTOpOI paita 2, YPOUILII MOHETY PARIYCON I < a.
Kaiosa BepoATHOCTS TOTO, 4TO MONETA UETHKOM OKANETCS Ha
oauoii waeTxe?

B ApesuocTs o Xan pemntn KasuuTh BunosHOTo ciyry. Ho
6yAY'1H B XOPOIEM HACTPOGHHH O PELIIL XATh HIANC GHITL To-
MILTOBARHAN 9TOMY CyTe. XaH BEJIEN JATS CAYTe XA MEUIOUK
114 anpwuxa, 2 13 KOTOPAEX B6I0r0 QECTA 1 2 KPACHOTO KBETa.
To yenosumo xana sumosmstii cayra fomen Gsin pasiowuTs 4
arsmia B ABA MemONKa ¥ OTAATS naraty. BaTeM Natau HAVAL-
4y BLGHDACT O N3 MEOUKOR U OTTYAQ HAYAQTY HARICKACT
oaun amsums. Eoau a1uuik okazeres 661070 NBeTa, To cayra
GyAeT mOMILIOBAN, & eCAU ATBINK OKAKETCH KPACHOTO mBeTa,
70 o Gyger xaswem. Kax fomwen G ciyra pacnpefernts
Aamme 4 azbuuka B ABYX MemowKax, wroOM ¢ HamGOALIei
BPOATHOCTLIO BT HOMMTOBANILN?

Toxaure, wro P,(B + C) = P,(B) + P,(C), ecan B n C - neco-
mcernmie cobmrin 1 P(A) # 0.

Jlowasrre, wro P,(B + C) = P,(B) + P(C) ~ P,(BC), ecn P(A4) # 0.

Tpn naope Texedounoro HoMepa aborenT 3aGLLT Ae NocHeAMIE
Pt 1 HAGPA X HAYAAY, HOMIS THILL, YTO ITH WHAPH He-
wernse i pasiste. Hailure BeposTHOCTS TOO, TO HOMEp OyeT
nabpan nepro.

Bpocun 4 nrpamsusie kocrn. Hailre pepostiocts oo, wro
HA WX BHITAET 0 OAUAKOBOMY HHCIY OYKOB.

Bpomens: 7pi sonersi. Hailgire 5eposTiocTs 010, 410 BRna-
AVT ABa erepbar.

esosex mocie PaGOTH MOMET BOIBPAMATLCH JOMOH GO Ha
asrobyce, TGO A MAPIIPYTHON TAKCH. Ol €37HT HO-PASHOMY:

1 2
5 I cayuaes suGupaer asTobyc, a B = - MApWIPYTHOE TaKCH.
3 3

Ecun on exer na mapupyriow Tascu, 10 8 75% cayuaes o
BOIBpAIAETES AOMOIL K IWeCTH dacaM Bewepa, a eciH ma a-
Tobyce, To oK B 70% CIyYaeR O BOIBPAIMAETCA K OTOMY
npevesin. KaxoBa BepoATHOCTS TOro, UT0 B c1yuaiino BIATL
e on BosspamaeTs AoMOf K miecTi wacam?

™ ¢ rownoersio 0 0,05

Kaxosa seposiTiocrs pasencrsa

nps 50 nesamcHMLX HemMTARIIX?
1
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siny=1=x=Z+amh ke Z; @)
sinx=0 =x=nk keZ,
sinx=-1 = x=-Z+2nh keZ
2

Eean [af > 1, 1o panercrno sinx ~ a ne micer cumean, Tax Kax
Jsinxl< 1.
2. Vpanneune cos x = a, |al< 1. Pemenna ororo ypasnemna taxo-
) x = tarccosa+ 2k, ke Z. @)
1y Gopyay MOAHO AOKA3T, ANAAOTIIHO © HOMOMEO pic. 3.2
“acruste must aroit opayma noayuaorea upn |al = 11w a = 0

cosx=1 = x=2mk ke @
cosx=0 = x=Zsnh ke
2
cosr=-1 = x=(2k+1)x, keZ.
5. Ypasnente tgx = a, ac(-; +) (puc. 3.8). Ero pemerue:
x = arctga + rk, heZ. &)
4. Ypasnente ctgx = a, ac(~w; +=) (puc. 3.4). Ero pemere:
x = arcctga + ok, keZ. O]

5. Tlpu 0 < a < 1 yaobmo nomsaosatses Gopynaus
sinx=-a=x=(-1)"arcsina+ mneZu

cos x = —a = x = £(n - arccosa) + 2nk.k < Z.

CrpaneAHBOCTS ITIX (OPMY AOKANHTE CANOCTORTETLIO.
Tpustep 1. Petmnt ypasuense 2sinx = v3

A Paseaits of wacTi AAKHONO YPABHERIET Ha 2, HOTYWIn ypasHe-

B
sme sin.x = 5. Pemenste o10r0 ypasuers naxoaures no dopieye (1):

|

Puc. 3.4

n
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[ eenenn reverwaRocT

677

6.78.

6.79.

6.80.

6.81.

Mlonomuuresusie saxaun x paszeay

o T
2) lim[ Vi (Va+3 -V =75

) lim(Yn - Yo +1);
o
5) li
6) lim:
Tloxasicre, wro mocnesoRaTenLHoCTS (a,) WMeET npeset, 1 HaiiuTe.
ara.
oror npeen, ecnn 4, = @, a, = b, @5 ==, n = 1,2,3,
Joxanure, wro nocaeonaTeasOCTS MMECT HpeE:
Dy leiese
)y =ligig
2z,
1
o 5
73
40, :
n* +1

Haitaure mromans saxpamensoil Guryps
(puc. 6.15).
B aagamnax 6.81-6.86 maiire yasan-
nste mpeges.

Yr-2
1

=
F-2

3 im 3

Y61
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Pasaex 5. MHOTOWJIEHBI

5.1. MHOTOWACHEL ¢ HECKOALKIMI NOPEMEHILINIL
5.2. OGuit B MHOFOwICNA ¢ OXHON NepeMENNOf 1 HaXOAACHHE
ero xopueit.
5.3. Kopun mmorouzena. Teopesa Beay. Cxema Topiepa.
5.4. @opwyaa Buera.
5.5. Pemenite ypanmemiti BLiciero nopaixa.

5.
5.1.1. Cramzapm

MHOFOWICHA! ¢ HECKOMLKHMM NEpEMERHbIMI

BIT MEOTOWICHOB € HECKOTLIHMI HepeMeIL

Bupaskenns, KOTOpHE COCTABTCHS M3 THCET, TEPENCHNEIX M X
Cremenei, coPTMTeMITLC JMAKON YMEOKCHS, NATHBAIOTCS 0INOUTCNA-
. Hanpmeep, 5x, zy - 2x, 20(-3) u' - 2y*, -5y * 2, -4, y'~ ommo-
e, Opmosienst Moo ynpocrats. Hanpwep, 2:(-3)2 * x*+ ' ~

x° 4 2. Taxcoll BHA OAHOwICHA, TAE HA TEPBOM MECTE CTOWT WHCTO-
BOfi MHOPCHTES, @ 58 WM — NEPEMEHNbIC I X TOKAIATENN, MATHBAOT
emandapmusix sudon odnorena.

HTax, eCi  ~ SARANHOS WHCIO, GX,, X, -.vy X, ~ NCPEMEHITIE, TO
cramzapramii bR OEmowrema, SaBMCSTI 0T ST mepeMemmIX, sa-

@ )

anect m,, m., ..., m_ - nesse ueorpunareruie wicaa. Cyssia N
Z'm, 4 m. £ 2% 1 wasumacren cmenensio oguounena (1). Hamp-
sep, 5x'yz} ~ onmoner, samcanutii o nepeMentLIX x, g, 2, Wen0 6 = 2 +
+1 3 smanercn ero crenemsio, a 5 ~ KoApGUYLCHMON FTOTD OTHOLICHS.
Tiyers aano nesoe pupaxemte /(x, §, 2) - TY(x* + 1) + yz(y’ + 2°) +
+ x2(:* + ). PACKPAE CKOGKN B 9TOM BMPAJCHILI, MOANO IPHBECTIE
ero  may
e,y 2) = 2y + 62 4 Py 2 &)

Bpecs ner mogoGHLX wrewos.

Onpeacacuue 1. Bupascenue, cocmosuyee us cynsst oduoue:
1o, Haswaaemes mnozounenox. Cmenchbo NHOZOUACHA cman
Gapmnozo 6uda nasweaemen nauGOABWIAS U3 cmeneneil, GXoIRUE
& nezo odnouenos.

Hanpuep, crenem muorounena f(x,y,2) - 2¢° + g° + 2 + Bxyz
pasma 3 -1+ 1+ 1.

tiTof: mpHpeCTI MEOTOWIEN ¢ 0AROi MepeMeHTOii KX CTamapTHONMY
Bay, myAno samcats ero wiews B mopsAe yOumams: crenencii. Hanpi-
ep, Mmorowren f(x) ~ 2 + x* — 5x + T samcan b cramzaprHON BuAC.

Jn% MIHOFO(LIC A € HECKOABINNH MEPCNEHIBINI SATICY B CTATRAPT-
10N B mmas. Bua%ATe YIOPAAOMDAIOTCS IEPENCIILC X, X,vroes T,
Obbrano_cumractes, 5To Mepememmbie ¢ GombmmM mEACKCON MMCIT
MemsIHil (CTATYC WTH STOT «CTATYCH OTpEZENTCTC 1O AIPABHTY T,
Y, 2, .. m 7. 2. lanee cremems ORNOLICNA OMpEACTACTES CPADMEHHCN
noasatens mepexemmirx.

122






OEBPS/image/111.jpg
AT OROMET FYNIEGKAE S PABHERW 1V CHETENE

x=(-1) nmsing 4k, ke Z. Tax xax arcsin

Hite aamHCMBACTCR B BUAC x =

4;‘§+n, kez.®

piuviep 2. Peunust ypasuese V3 cosx

2
A Vamomms pamsoe ypaswemne ma uncio o :
A P B

B
T

2 4 2nk, ke,

h []

Hpusiep 3. Pemnn ypusmensie Sctg = V.
3

A Jlanoe ypamene samnmen ra: g =5, T, arcctg g

z )z = T ¢k, hez W
3+ 70 10 dopaeye (6) x = 3+, kez.

Ipisicp 4. Pemm ypasnene 2tgx = 1.

1
A Jlarsoe ypasmentie sammens Tas: g x — 3 . Orcioza no popwyaie (5)

1
x = arctg 3 + ok, kez. He Kamauli yroa Momio BHpasHTI Sepes .

TlooToMy B0 MHOTHX CAYSANX OTHOTH SAINCHBAIOTCS B YKASAHHOM
suze. B

3.1.2. Meromus pememus TpuromoMeTpIecI
ypammemuit

B nesion pemieiie TPHIOHOMETPIECKIX YPARKCHILIT CROAUTCS X pe-
HIEHHIO MPOCTOIIINX TPHTOHOMETPHECKIIX YPARHEHI ¢ pHAMeHEHIe
PAGIMHALX CHOCOGOR TPHIOHOMETPIIECKILX Npeobpa0RaNIii. TPHTOHO-
MeTpIIECKIe YPABNCHI HECKOALKINII COCOGAMI MOZHO TPHECCTH K
npocteiimeny Buy. PaccMOTPIM WX Ha TpIMEpaX.

1. Ypaeuenus euda sinf(x) = a, f(sinx) = 0. Baeck paceuarpinaior-
st MeToaus pemenis ypasueniii Buga

sinf (.

a, cosf(x)

a, tgf(x)=a, ctgf(x)=a,

flsinx) =0, f(cosx) = 0, f(tgx) = 0, f(otgx) = 0.

Bee o7 ypannemuz ¢ noMOMbO ooSHANCHIT IPHBORATCR K pO-
crefimesy muxy. Hanpunep, noas ofosmauemi f(x) ~ f, ypasie-
ume sin /(x) = a, | < 1 nosuo mpunecrst x Buay sin = a. Orcioga

~1)aresina + wk, heZ. 1 pemCRIe HCXOAHOFO YPABHCHIIA CROAINT-

]
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6.82.

6.83.

6.84.

Soiin X dxed .
) e e et

T I
Rl ey e Tl

cosx-1
685 1) lim XL
):—n 3y

x-sin2x
Ly XZSIR2T
Ry eyl

6.86. 1) lim 1226057,
i m-sx

o 103






OEBPS/image/183.jpg
PAsgEn'S

Onpeseacune 2. Eciu 6 unozowaene ¢ n nepexennviuu m, > k,
s m, = by, m, > by v m, =k, m, =k, my >k, u md. mo 2060

pam, umo panz uaena a-x,"

na bt ext .zt br0.

x ", a0, se panca vae

Accanm, =k, m, =k, 0 yKA3AIIME OAHOACHE! GYXYT NOROGHSL-
it 1 obLemRsIOTS.

Hanpuxep, panr ofnourena 317} -¥}¥, sume panra ommotnena
Ta{xix,a!, a panr ofnourena 4y'2* mike panra OFHOLICNA XyZ.
JCTH A SLACHOR MAOTOTICHA JANICANE 0 YOLBANIIO, T TAKYID
samucs wmorourena nadLmAI0T cmandapmuod.

‘Hanpixep, aanics soro e (2) SBARCTCS CTANAAPTHON GOpMOf.
Taxoii MOPAAOK AIICH WICHOR MHOTOICA ABARCTCA ACKCUKOZPARU
weckux. Bamuen, wampINCp, MEOFOLICH

fr,,2) = 292 + Xy - 0,5z + gz
» zexcmorpadiecKoN TOpAAKe.

Byfes cumTats, uto x - NepRa, y ~ BTOPAR, 4 Z - TPETHA HEpe-
senas (10 anpaniry). TT0ITOMY CPETH SIEHOB SATANHORO MHOROWIEIA
PANT OAHOUTGHA X'y2' BMINC OCTATMEMX, GATEN HACT PANT OAHOLIC-
s (-0,5x'y°2), Tperine Byner (6x°y'2"), a mocneamm byxer (-24°).
Torga miorowten f(x,y,2) B crammapTioil Gopue oammmercs Tax:
fe,2) = wiyz* - 0,559z + 6x'g'zt - 2y,

Onpercacine 3. Eeau 025 unocousena f(x,, ,, -, X,) 4 4106020
wucaa t owunoansemes pasencmeo

N 2 e (CXE TP @)
mo smom wnoz0waen HaIHGEOM 0IMOPOINLR NHOZOUREKON Ce-
nenu m. Hanpuxep, (2) - 0dnopodsic xnozouaen i emenenu, a
x - 2yt 82 -~ odnopodnmic wnozouaen 1-i cmenenu.

Jpyrmu crosa, wrofu Muorowe /(x,, ¥,, ..., %,) 5T OAHOPOX-
HbIM NHOTORTENOM CTEMEN M, HEODXOAMMO, TTOGH CTEmEND KAKAOTO
ero unena Gena panma m. Tax B (2) cTenems KaA0ro wiena AckcTou-
Texpmo pasia 4.

Mnoraa sanmCHBAIOT NHOTOWICR He B TeKCHIOTPADIIECKON TOPSA-
Ke, a obvemmss ero oARopoRmHe wiems. Hanpnep, mmorowren

1z, y, 2)= ¥ ~ By + 22—y + xy? ~ 2xy - By* + dx + by ~ xyz
yiasamms cnocoSon aammmercst Tas

(x, g, 2) = x4 - By + 2y - By~ xyz + 2c* - - 2y + Az + By,
Pacemorpun Temepn ypasuene

s Ty oo £) = 0, @

e f(x,, %, .., x,) ~ NuorOwTen ¢ meckombRmMH nepenemmn. Eomn

A wucen’c,, c,
=0, 0%,

¢, BYACT BINOTNCHO PARCHCTRO f(c,. C 0 s €,) =
-, %, = ¢, nasuBaOT pemernien ypasuenis (4).
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‘cr‘n 1; Haxoxgenuio Kopueii ypasuenns f(x) = (~1)'arcsina + nk, keZ,
Amnanornumo, BROAs oBosnauenue sinx = t, ypasuenne f(sinx) = 0
;oo mpumec 1 nuay (£) = 0. Hanpuep, cca /(1) anazerca snoros-
eHON -l CTememI 1 £, L, ..., ,. TAC M1, €CTh €r0 AcTiCTRTCALILE
KOpHH, TO ypasHenye f(sin x) = 0 PABHOCHIBHO COBOKYITHOCTH yPaBHEHMIT
Sinx = f,, SINT = L, ..., SINT = L, T.c. PeICNNC KAAAOTO 3 OTHX
YPABHCHII: ABAACTCA TAKAKE PUICHAEN HEXOZHOO YpaBHCHILA.

g
(e-2)- 2
A Kax Gu710 cragsaio muime, 9To ypaBHeHie PABHOCIILEO ypaBie-

§+zn‘ keZ wm x 2£§+th‘ kez.

Tas a2 %4 2k > 0 701810 P k= 0,1,2,., 70 KopH nocaea-

Hero ypasmenis GyayT Takm: x = £,[2+

safra Dok ko012,

Tipisiep 6. Pemmm ypannenne 6c0s” x +cos3x

Orze

A Tipmcensn opsryay cos3x = dcos’ x—eosx, gammoe ypan-
memme Moo sammcars rtax: 4cos’x+6cos’x—4cosx =0

2cos" x+Bcos’ ¥~ 2cosx = 0. Buoxx obosmasemme cost = 1, [ < 1 mo-

ayuin ypasmenne 2t' +3t° —2t = 0, xotopoe myeer Tpu xopas: =0,

L o e
2

2, [-2|> 1, o ypasmesme cosx = -2 ne me-

er cusicna. MTax, HCXOAHO® YPABHEINE 1A MIOIKECTSE AefiCTBRTE LAY
1

‘e PARROCIILHO CoROKYRHOCTH ypammemnii cos¥ =0 m cosx

T T
Orciona x =~ 4k, keZi x=+_+2m, ncz. B
B 3

2. 09nopoduwie ypasuenus. Ypasuenus suza

a,-sin’ x+a,sin" x-cosx +...+a, -cos" x =0
HAGLIBAIOTCS 0OHOPOINULNU YPAGHENIAMY OTHOCHTALHO SINX it €05 X,
Baecs a,, a,, ..., @, - GajaumLIe ReficTRNTeNLHAe T, B OTOM ypan-
eI CYMMa CTeTeHeil SIN X I COS X B KAKAOM CIATACMOM PABNA M.
Pasexun faunoe ypashenue na cos'(x) m yunrmpas, 410 cosx # 0,
caenest ero & Buay 4,t€" X +a,4g" ¥ +...+a, =0 (a, »0). A cemn g, = 0,
a, # 0, To 970 ypasnemne myHO pasaenuTS Ha sinx # 0.

£l
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TPOWSBOMAR 1 EE NPUNENERWE
Paszex 7. IPOU3BOJIHAS U EE IPHMEHEHHE

7.1, Tpowssoanas u xudpipepemuas dymsmuni.

7.2. llpasura andppepenmuponams.

7.3. Tipowanonmste caowmuoii u oGpatioli dymsmaii.

7.4, Tipsencuue npomanozioi » neeaexonam Gy,

7.5. Ynpomenuan cxewa EecreToBAmEA W moCTPOCHNS rpadia
o,

7.6. Toaman exema mecaeropamns n mocTpoemns rpadura dyms-
o

7.1. Hpoussomas u auddepenuuan dymxmun

B oron maparpade Ml PACCMOTPIM OAHO 3 BAAHEFEX HORS-
7wt MaTemaTHiH - nousTHe HpOM3BOXNOf (ymimuN. DT0 moATHC
snepaste mospiiocs 8 XVII BeKe B CRAZN ¢ HOOGXOAMMOCTEIO ONPEAC-
L6 MTHORERHO CKOPOCTH IPAMOAMINEIHORO HEPARHOMEPHOTO ARIL-
JKHNS i NOCTPOGHINS KACATALHOI & NPONIROTLNON TLAOCKOH KPUBOL.
TlooTomy uoysemIe NOWATHS NPONIBOMNOH HATHRAEM C ONpEECHHS
MIHOBeHNOf CKOPOCTH I PeNICHNS 3AAAUN O KACATEABNOM K MAOCKOR
xpuBodi.

7.1.1. Baza:

MPHBOTHMLLE K HOWATINO HPOUSBOOH Py

Ipisiep 1. Tyers nexotopas Marepuaisuas Touxa M cosepimaer
npsonumeiinoe AsuKene. KaxoMy SHATCHII BPEMENH { HOCTABIM
B cooTBeTCTRUE ATHMIY MyTH, KOTOPME MPOMA MaTepHATLHAS TOuKA M
a8 npews: £. TaK KAk 9TO COOTRETCTRIIE ORHOINATHOE, TO OHO ONPEACITCT
HeKOTOPYI0 (GYHKIIO, T.. TPOMAGHALI TYTE § MOAHO PACCMATDHBATE
KAl (YHKIHIO, SABHCALYIO OT BpeNeHH 1

5= 1. W
Orcioaa, snas GymKmONATLEYI dan:. —e—8—8—
cuwocrs f(t), st wowen onpencants ammy 0 M, M,

nyTH s, HpoizeNHOr0 MaTepHATHOf TONKOI Pue. T.1
M aa npews ¢ (puc. 7.1). ®yuxmus /(1) su-

paKaeT 3aKOROMEPHOCTE ABMKERIA MaTepHATHof Touxu M. Eoni Ma-
TePHATBHAN TONKA HAXOAHTCH B COCTOSMNH PABHONEPHOFO ABIDKEILS,
T.e. el OHA TPOXONT PARHE PACCTOSMIS 3 PABNLIC NPOMEHRYTKI
BpeMexL, TO CKOPOCTS DTOTO ABMIKEHIS GYACT HOCTORMNOIL. A ecit Te10
COREPIIACT HEPARHOMEPHOE ABIEHIE, TO €O CKOPOCTS BYACT HENOCTO-
smHO, T.e. ¢ Teuemuen BpeMeni wsMenuusoil. Hampunep, cKopocTs
cnoboanoro mazemn rexa. TlooToMy ATA TAKIX ABIKCHIi BROANTCH
nousTe Mruoeniofi cxopocri. LIpewie weM mepeliTi k ToMY HoHA-
THIO, CHAYATA PACCMOTPHAM HORSTHE CpEANCI CKOPOCTH ABIKENII TeTa
98 OMpeReICHNLI TPOMEIKYTOK BPEMEHIL.
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Boobie ypasente ¢ HeCKOTLKIMR HEpeNCHHMINE HNCET GECKONEHO
sroro pewenni, K npimepy, mumeiinoe ypasiemne ¢ AByMs: mepexe-
s 27 — y + 8 = 0 et Gecxoneuno MuOro pemeuii. Pemernex
97070 ypasems sBAACTCR M0GAK mAPA WHCE (X Y), YAORITROpSTIO-
X ypaBHeNIO y = 2x + 3, T.c. POICHIEN FANNOTO YPABNONIS GYAYT
KoopAmHATL K060 ToMIH MM, GazAMNOf ypaBHeNHeN Y ~ 2% + 3.

Haxoxaemie pemenii YADHCIILS ¢ HECKONbIINI HIEpENCHILINI B
ofmen cayaae aooabmo crommo. HO B HEKOTOSX TACTAX CAyHAnX
yaaeres oTsickats nce pemenns Taxux ypanmenuit. Ipunezes npie-
g ye——"y

Tpuseep 1. Hadizess nce pememua ypasmemua x* - dxy + 3y° = 0.
A Otemnasio, wro ~ 0, - 0 byxyr pememusvs ypasemts, Hai-
est pemernin ypasmema, ormmte or nyas. Pasgeni amioe ypas-

e ey (5] —4Eiam0
v N

Obosmasu .= ¢, nonysus ypanuere £~ 4¢ +3 =0 =
v

Tors petuein BKHOTO ypaBHenA WuxON 13 ypasnoa =1

wan i 3. Tawun oSpasow, pememns Aammoro ypanmemts sammment
maxc: ((C5 €)}U{(3C; ©)), CeR. W

B 570 IpmMEpe AeDas waCTS HCXOANORO YPABHEHIIS ~ OATOPOANHi
smorouzen 2.t cremen.

Boofme, nestnii 0AHOPOAMBIE MHOTORIEN ¢ ABYMS mepeMeHHIIMI
MO0 mpeoBpasoBaTs B MHOTOLICH € 0ANO MepeNemNO. B cavon Ac-
e, myeTs f(X, Y) - ORHOPOAMEI MEOTOICH C ABYMS MepeMEmmLINIL.

Toraa, caenan aameny ¥ ~ ¢ mwmm y = xt, nonysm pasencrso f(x, y) =

(1, 1). Baees f(1, 1) - wmorownen ¢ om0l mepemenTof.

5.1.2. Cuserpuseciie MuorouIeHL

“Ompercaenne. Ecau  npouecce npeodpasoaanis anosouend
F(2,. X1 X,) MymEN npOUSBOTBIHOI mepeCTIanOGKY secmasu nepe-
e 30 Ty o X, MOAGALTICR SHOZOTEN, mONOCCTIGEHNMI UC
odnoxy snoiouaery, mo mon Anososen naswaaemen cuxmem-

puvecwun.

Hanpuxep, Muorowsen 5x'y* + '+ y* + 5x" cmemerpecknii,
Al Kl TPI ACPECTAHOBKE MCCTAMI MEPCMOHUELX X N Y ON Mo MCHS.
eres (r.c. mpu savene GyKast x GysRoil y, a GyKast y GVKROR ¥ on e
Mensiercs), a wmorowe 517+ X*+ y' He ABAACTCA CHMMOTPITCCIIM,
max Kax Mkorouzen 5y°x’ + y° + X* OTIMIACTCR OT HEXORHOTO.

X, F X+ X MK, X, .0 X, - CHMMCTPHNCCKE MEOFOLIC-
sst, Tas KAK yaoMa (TPOHIREACIIIC) HE INEHSCTCS NPH HEPCCTAROBKE
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Tpuseep 7. Pemme ypasnerite
3sin’ x - 5sinxcosx +8cos’x = 2.

A Tpienss zomaecrso sin’ x-+cos x =1, gammoe ypamemie

mpusene x ixy 3sin’x - 5sinxcosx-+Beos’ x = 2(sin’ x + cos” x)

wan x mugy sin’x—5sinx-cosx+6cos’ x =0, Pazeans nocreiee
ypasmenie na c0s° X (agecs cosx # 0, 7.x. KopHU ypasuenis cosx ~ 0
He YAOBIETHOPSIOT MCXOANOMY YpABHeHiIo), HOXYSM ypapmemie
tg°x —Btgx + 6 = 0. Boogs ofosmavemue tgx = 1, HorysmM ypasuemue
. Mmax, naunoe

2utgr=3.

£ -5t+6=0, xopun xoTOpOTO pamm f, =2, 1,

ypABNeRIe PABNOCHTLNO COROKYIHOCTH ypaRNeHIit tg X

Torza o gopyyae (5) x = arctg2+ xk, X = arctg3+xn, n e Z.m
3. Memod asedenun donoanumensnuix y2nos. Oxmse ma odies-
THBHLIX MeTOZOB pemenits ypasnemuit Bza

asinx+beosx = ¢ )
smaseres Merox Bpegemi fonommTe s L yraos. Tai Kak a’ +b° %0,

70, pasaenus ypasuenie (7) na Va* +5° , noayumn:
a b B
o v T T e

T s (2T o ) =10 e sron

o v

sinx+ x

e+

Koii, 4r0 cosg = s sing= Toraa nexommoe ypasie-

a b
Jar v oo

nite Moo GamicaTs B BEAC

cos@sinx +singcosx

sin(x+q) ®
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1.26. Tloctpofize rpadusc dymxrm:

[t ecan x<0, . 1

n "”’{o,m x>0 2 )= [;]‘
Ep—— 1ecn x <L,

3) f(x) =10, ecam x =0, 4) g(x)={xecim -1<x<1,
1occmn x> 0; oo 251,

Yupawmuenus a1 nosropemst

1.27. Kaxonm nanGoibiee i RAUMCHLIICS JHACHAS BEIPAKCNIL:
1) 4 + Beosa; 2)3 - sina?

1.28. oxaure, ro npavas y
Cruio x* + 4 - 36

~ 12 ne nepecexaetes ¢ Oxpyiio-

1.2. Hexoropsie crojictsa dymxmn
1.2.1. Hyam ymswnm n nonsrwe menpepuimmocts by

Onpenenense. Ecau npu x = a suavenue dymwyuu f(x) pasno
hyaio, m.e. aunoansemes pasencmao f(a) = 0, mo MouKa a nasbi
aemes nyzem pynryuu f(x).

1-1

Hanpmep, rax xax f(1
x-1
w1

Boobme, wrobu madita mymn bymmam y = f(x), AocTaTouno naiTH
xopiit ypasnenits /(x) = 0. EC:ut CYIMeCTRYIOT KOPHI 9TOr0 ypapHesns,
70 o smasOTER HyAAMI PymKiK y = f(x). Hanpuuep, wrobu naiiti
nym ymensn y - ¥+ 2x - 8, myzno naiiT xop ypasmems x° + 2x

1. Tora Tomen x, ~ -3 n z, - 1 snamores my-
s ganrof KBaAPaTHNO (.

Temeps pacesoTpuu nonsTHe Rempepwonoemu (bym. HTo mo-
nATHE Aance GYACT PACCMOTPENO mA CTPOTO MATEMATIECKOW ocHOBE.
Brecs e MONATIE HEMPEPHBROCTH (PYNKIITN PACCHOTPHN € NOMOIIDIO
rpaguxa dymenmn. Crawata paccaoTpIM TpIHMEpHL.

0, 70 Touxa x = 1 smasercs my-

e ymcnu f(x) =

L e onpeacnena n rouxe x = 0. Ee

obmacts, ompeaenemma ~ (503 0)U(O; + °9), rpadmoN oToii dymimmr

Tpuep 1. A ®ymxuns f(x)

smaseres rumep6ona, pacmososenas 5 I 1 I KOOPANNATHLIX weTaep-
20
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Puc. 1.16 Puc. 117 Puc. 1.18

rax (puc. 1.16), T.e. rpacymos by /(x) ~ L spaseros xpusas,

cocrosman us Asyx perseii. Mui Buy, 4o rpadui dToit dymiu
«repuur paspuss 5 Touxe x = 0. W

u
[

ancaonofi oci, aa nexmowenses rouk x = 1: D(f) = (-2 UL +99). Tho

ompeeCIIID SMAKa MOAYR AGNAYIO BYRIKIIO MOHO ATHCATS TaL:

Tprep 2. A @ymenns /(2

onpezexena 5o Beex Towax

x -1, comn x>1,
P 1 comm x <1
Tpadpusc axoft (pymicrts cocrou o gayx uactefi (pic. 1.17). Buawrr,
rpadutic a0l dymiHun ¢TepmuT paspsse n Towke x = 1. B
Tipuseep 3. A Xors pymecns

0,5 + 1, ec x < -2,
() = 40,52 +3, conn —2<x<2,
0,52 + Lecmux > 2
ompesenena po Beex TouKax MEOACCTBA (<o0;-+5), ce Fpadu cocTomT
na wacTeit neckorprmx mpawmx (prc. 1.18.). Mat mwmne, wro rpadumc
oToii ymcmM eTepmNT paspmBs B TOWKAX X ~ ~2 11 X = 2.

Towxa, B K0TOPofi TP (YK «TePINT PAIpHDS, HATMIBACTES
moukoi paspwea dyuxmm. Ecnn pymca y ~ f(x) onpeacnea na
orpeace [a; b] u na new oma ne weeT Tower paspHDaA, TO BymKIS Y ~
~ /(x) masunactes nenpepuianoi na otow mpowencyrxe. Hampusep,
ymicum y ~ 2x° = 31wy ~ Bx + 1 menpepsmmH B0 Beex ToKax THCTO-
soit ocs, s ) = L sempepsspa na sazton s mposessyon
(=593.0) 1 (05 + o0). Oamaro no NmoAKECTBE Bee AcHCTBRTE T uCen
(~0o;+00) oma mweer Towxy paspuna (x = 0). TloaTomy ma MmowecTBE
(-0%+9) o7a ymmas me swasercs mempepupnoi. W

E
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1.2.2. TpomemyTin anaxonocTonueTna pynKwm

Onpexeacnie. Ecxu gyniyus y = f(x) onpedeaena 6 npoxexcymre
(a; b) u 60 acex mouKax amoZ0 NPOMEANYMKA EUNOARACMCR MOALKO
00H0 us nepasencma f(x) > 0 uau f(x) < 0, mo npoxescymor (a3 b) na

maaemes npoxescymron maxonocmosnemaa Gy y - f(x).

Hampinep, s dymapnn /(2) = - xaxcassi wo npowescymon (- 0)
1 (0+) asaseron mpowenyTION SwaonogTomOTSA, TaK T2 TPO-
MERYTIC (x5 0) BHTONACTOR HepABERCTIO 1 <0, 8 WA HpoNERYTI
1 i
(0:-+) - nepanencrso 40, Anazoruso, gty 109 - S
Y S ST TEUS S ———
S —— Y Y ——
amasonocromueTns mutmoTen mpoNexcyrian(-; - 2), [ 12 2] 1 (4 +o9).
Hs orux npHMePOR Mt BUAMN, ¥TO TONKE PaspMRA ABIEIOTCH
oz ma xomon mpoMeYTIC aMAKomOCTOMICTI. AaorumD, He-
Tpyauo ybeuuTicn » Tow, Wro mym bymmm Tawe anorcr
oaunse s omon mposexyTKa amaKomoCTOTNCTRA. CHANATA acCNOT-
piue mprxep.

piunep 4. A Gymmn f(x) = +° - 8 - 4 onpeenena no scex 7ot
TR R ————
" Wz = 4. Tpaguxon sroit gynkuus asusercs na-
pabona, npoxonauas sepes Towt (-1 0) 1 (4; 0),
nersi xoropoi nanpastems snepx (puc. 1.19). Mas
T R B P ———
Maer mooMHTeTLHIe IHavewis, & pi -1 < % < 4
orpumatense amnuer, . e. mposexyTI (1),
(13 4) 1 (& + o) anamorea mpoweyTIaMI auao.

Puc. 119 nocronneraa bymaunn.
B ofmess ey mycrs Gyner sapana gy ).
Mepea ..., ofoaHaIIN HY.1I GYNKIIN 1 TONKH PAIpLA (cct Ta-
OB HateiorcA) AL (ML, PACTOTOACHNLLE & HODAAKE oTpaC-

masns. TOrAa HA KAACIOM 13 IPOMENYTIOR (% £,), (2,3 X,), (2,3 ) s
(£, 5 ,) 1 (3,3 +0) (OYRKIIR HETPEPLBA I K KAACION M3 WX OA o
HNGET TOrieK PATPHIRA 1 yefi. CHCIORATETLRO, 1A ITIX NPOMHYTRAX TPa-
e oymczun pacnoocen a0 Bue ocn O, AUGO MEKe OTO oK, T.0.
HA KACAON O VAL MPOMAYTIOR (YNNI COXPANACT CROfi GHAK.

TIpiReAeM AOKAATETLCTAO AGNHOTD VTRCPACAEHIT MOTOTOM FOKATA-

Teaseraa or nporunnoro. IlyeTs Ha mPOMEAYTKe (%, X, ) A k= 1,2, ...,
n - 1, naitayres Touxu u 1 v Takme, wro f(u) < 0 u f(v) > 0. Jan

2
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onpesenentocTi mpeanonosas, wro u < . Tax KAk dyNKIHS Hempe-
pmma na mpoveryTxe (x,; x,,,) 1 Tow (45 f(w) 1 (45 f(v)) pacmono-
emm o pasmue cropommt o1 ocm O, To wacTb rpaguka (ymemmn
y = (x), coenmmmoman a1i TowkH, A0xHHA mepecess et OX 1O Mews-
et yepe ofun pas, T.e. na nposexyTe (45 v) dymsmn f(x) ueer
XOT1 Gut OFH HyAB. DTO HPOTHEOPENNT TOMY, WTO QYKIIA Ha HpO-
memyTRe (z,; %,.,) me meer myneii. Tloryuennoe npoTimopeme A0-
Kagumaet, w70 GymKms /(x) HA IPONERYTIE (x,; X,,,) COXpARSET cHof
amax. OTeioRa CICAVeT, WTO ecaM B KAKOH-THOO TOTRE CE(X,iX,.0), TAE
k=1,2,...,n - 1, smormeno nepasenctno f(c) < 0 (/(¢) > 0), 70 pymx-
WS B0 BeeX TOUKAX OTOTO MPOMEAYTKA MPNEMACT OTPHEATERBEME
(nonomurensmse) anasemms. W

TIpusiep 5. OUPEAEHM HPOMEHRYTICH SHAKOTOCTOHCTSA Gy HKII
X +3x-4
=

)=

A Tax xax KopEm KpagpaTHOro Tpexwiema X' + x - 2 pasmt
~2 w1, a xopum ¥* + 37 - 4 pasmnt ~4 u 1, To gammyio pyHKIHO
-1+
GOy’

Orcioza BaRO, wTO ynKHNA He Onpeenena B ToOUKAX ¥ = 11 x = -2

MOGHO samucaTs TaK: f(x) =

(voux paspssa), a Touxa x ~ ~4 mRAZeTeR Hymewm oToit (ymKIIL.
Torxa towxi —4, ~2 u 1 zeasr wncioRYIo ock Ha 4 wactu: (~0% - 4)
(45 -2), (-2; 1) m (1 +°0). Ha Kason #5 VKASAHHBX TPOMEIKYTEOD
(PYNKIUIS He MEHACT CROEFO GHAKA, T.c. ONH FRAMIOTCS TPOMCRYTIA-
n amaxomocrosuersa (ymxmmt. Tax xax mp -5 € (-5

1
£-5) = 30, 7o 1a 970N HpONEIRYTIE YKL TPHIIIACT HOTONH-
membmnd omasenns, mpm 3 e (~4; - 2) mweent /(-3) = ~1 < 0, u na oTon

4) maeen

pONCRYTIE QYHKIIE IPININACT OTPHIATETLNE SHANEHILA, 8 TP
(-2 1) mavees f(0) = 2 > 0, 70 a orox mpoMesKyTIe dyRKIIA TP
MaeT NOJOKUTENbHbIE IHAUCHIS. AHATOrHYNO, Ha HpoMexyTKe (1; +°0)
(YHKIHS IPHENMAET NONOIKHTENLHLE SHAUCHN, TaK KaK f(2) = 3 > 0.
HITax, IPOMAYTHI SHAKONOCTOTNCTEA AAMHOI (VKN MOXCHO -
ems w3 caeayiomei TaSamms:

x (o0 -4) (4 -2) 1) (13400

) - - T T

=
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1.2.3. Tiposemyri sospacramua i yGumamus dyms.
Drerpesryss by

Onpexcenne. Ecau gynryus y = (x) onpedeacna na npoxe
seymre (a; b) u 0as AWGHE ¥, u ¥, U3 IM00 MPOXENYMKG MAKUX,
wmo a < x, < x, < b, 6epno nepasencmeo

1) < i), [t

mo sma dynwyus nasweaemcs Gospacmaroweil na npoxexcymice
(a3 b). Ecau awnoansemes nepasencmao

1) > 1), @

mo gynrcyus y = f(x) nawiaaemes yGwaaioued na nponexcymie (a; b).

JIpyrisen comass, conm Ans MoGMX ABYX ARG ApryMe-
7a ua (a; b) GoLueNy SHANEHIIO APryMeNTA COOTRETCTRYET Bombice
amaenne dymxim, To oTa dynKmIA HaMBacTCR @0spacmaiouel, 8
o GorbieMY SHANEMIEIO APTYMEHTA COOTHCTCTEYET MeHbICE SHae-
A S — o

‘Hanpustep, by, rpadbus: kotopoi noGpascen ma pucynie 1.20,
ua npoxexyTIe (~2; 2) Bospactaet, a ua nponexyTIe (2; 4) youmact.

Teriept. OnpeACTIA TPONEAYTIH BOSpACTAMIL N yOMBaNI TuHeii-
woit dymcwun y = ax + b (a #0). Tyem. x, < x,, Toraa y, = ax, + bu
u, = ax, + b. Orciona y, - y, = alx, - x,). Bacch, Tax Kak x, - ¥, > 0,
o amaxt pasmocr , - y, coBnazaet co aaxos KoxbpumenTa . Mra,
ccana> 0,70y, -y, > 0, wam y, > y,. Pymauna anazerca sospactai-
weik (puc. 1.21). Eori a <0, 10y, <y, Gynkms asaseres yousaiomeh
(puc. 1.22).

Eean ana dymszms f(x) vecro epanencrsa (1) sumoanserca ne-
pasescrso /() < f(x,), 7o dymxmus nammacres neySwoawued. A
cenn mecto nepanercrsa (2) sunomuseres epaneserso /(x,)  1(x,),
o gymxmun unsumacren mesospacmanouged. Hampusep, by
1) = [x] (neaan wacms x) npanerca neyGumaomeii, Tax Kax x17 i0-

Puc. 1.20 Puc. 1.21 Puc. 1.22

2
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Onpesexenne. ITyems namepua.isnas mowa Jeunemes npanoiu:
heiino no sawony s = f(t). Eeau s = fit,) = s, 1 t,) = s, mo aeipasenue

s=s _f(6)=f(t)
Lttt

@)

Haseiaaom cpedneli ckopocmbio deudceHUA MAMEPUAIbHO MOKU 3
nposerymor apement om t, 00 t,.

OniensuAo, 'To Ha pANTIILX DTATAX ABMRCHILS CKOPOCTS NATCPHATD

Hofi Tormct wosieT 6T paa o, HANDINED, ot PaceMOTpIIN ARLo-

e aBTOMOBILA, T0 M Gepen CPEANIONO CKOPOCTS 30 OUPEACCILi Tpo-

seyToK. Dpement, ONUAKO, ABTONOBILIL i HEKOTOPHIX YUACTEX BYT

MOET YCKOPHTD CBoe AIKEHIE, o 1 APYTHX — JAMEATITS CBOfi XOR.
Taxxe wut omac, wTo mpofRemA mYTH B peRME CBOGOIOT

o B

magemua onpereasercn popuynoii + = £ 3aecs nyru s waepnern »

serpax, spesst ¢ - » coxyngax u € = 9,8 w/c.

21

Torza Temo 3a mepnyio cexymay magemua mpoernt s (1)

2
= 4,9  nyru. A 5 npoesyTKax of £, = 4¢ A0 £, = B¢ Ten0 HPOXOAMT
2:25_g-16
s(t,)-s(t,) = ——-=-—=44,1 n nyru. Hosrouy csoboanoe maze-
z 2
Hile He ABITCTCA PABHOMEPHLIN ABIKCHICN.

Bo MHOTIX 37a4AX TEXHHKN I CCTCTROSHAILA HAM HEODXOAUMO
SHATS He CPEAMIOIO CKOPOCTD ABIUKCHIS TeIa, & ero MPHOBEHIYIO CKO-
pocts. Teneps onpeaey 970 mousTie. B MOMGHT Bpeexi ¢ — I, 3a-
Aazus mpupamenize Af I PACCMOTPIS CPEAMIOIO CKOPOCTS Tena B HPO-

MeskyTIe Bpewemst o7 £, 70 f, + AL :
L, Ilr80-1()

- At N
Tora aenosennoii cropocmoro ui,) Teta  wowenT pevet ¢ = 1,

HASMBACTCS WPCRCA CPOANCE CROPOCTH U, B MPOMCIYTKC BpeNCHI OF
1,70 1+ At npi At 50

)= i L7210, o

mm, ecmit yeeTs, uTO A

Flt +A0)=£(t,), 10
™
b(t,)=lim 22, @)
(t) = lim =5 @)
.0, MrHOBCNEAS CHOPOCTS b({,) B MOMEHT BpeMemII { ~ {, OUpEACIRCTCS
npeseton oTHomen s mpupamenm pyHKIIL 5 ~ f(£) B TouKe f, 1 OpH-
pamernio aprysexta At mpa At 0.
105
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craracusx (uosuTeeii). OB B CHMMETPUNECKOTO MHOTOWTCHA
Moo npeAcTasuTs B Taxow muxe: (¥, + @), + @) ... (x, + a), acR.
Koot MIuenTs: K OAMMAKOBLX CTEENAX @ B ITOM MEOTORTEHE

o, =3t b,
0, = 5,5, F A e R, R b T X, ®)

0y = By BT et X X X

CYTh CHMMETpINIECIIE MHOTOWICHEL DTH MHOFOWIHS HATMRAIOTCS e
MeNTADHAIMI CHMMETpIICCKMMI MitorowneRaMi. Hanpmep, npu n ~
=2, 71~ 3 DICMCHTADHLIE CHMMTPINECKIE MHOFOWIOHE GYAYT TAKUMIL:

A
msib
{ S My

Hapsay ¢ 91eMEHTApHAINII CHMMETPICCKUMI MHOFOWICHAM Pac-

CMATPHBAIOTCA CHMMETPIHYECKHE MEOFOWICHL, NPACTABIIONILE CYM-
pr——

S, =5 tx btz
s,

s, ©
s,

Xt

S, =ttt

Hanpuep, 415 1 = 2 CHMMCTpHSCCICHE NHOFOIEHS! SATHCHBAIT-
enTax: S, = x, + x5 S, 71 85 8= £ 5 n AL
Joxasices cxeayiomymo Teopesy.

Teopema 1. Beawuit cusuempuueckuis snozouen auda S, = &'+
+ y" ;oxem Guimb npedcmacaen @ eude AnozOwACHA, SaGUEAILCZO
om axexenmapHi NHOZOUACHOG G~ X + Y U G, = xY.

AMcnonsayes serox maresamsecxoit muzysm. Tpmn =1 6, x +

ty=S,mpun=2 S,=x+yi-(x+yF- 2xy =0} 20,

Jonyermy, uto oto yrRepACHIe BepHO ATA n = , T.c. HaiizeTn
MOrOuIEn (0, 0,), TaKOli, 4TO BHIOANACTCS PABHCTHO
8= 10, 00, 1= 1,2, s b @
Toraa n n =k + 1
S,.ym X g = g4 ey 4 gy =
= Gy -y
Tlostony s cuny pasercrsa (7) miees
8, =0/, 5,) - o,f, (o, 0). 0

S, 0.8,

135
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Bitecn BatecTo ( BepyT aHAUEHHE TO6OTO 13 BLPAACHI arcsin

Basecro ofoanavemnii cosp =
b

Taoke Momwo Gpats u ApyrHe ofosmauemis:

T

Tpuep 8. Pemminst ypasnene
sin8x - cos6x = V3 (sin 6x + cos8x) .

A Jlanmoe ypasrenie mepenmmen 5 Bize
sin8x - V3 cos8x = VB sin bx + cos6x

©

Jlan xancoit wacu ypasmemwa (9) ompezem cooTsecTRyOImCe
suauenie gomonmHTENLHOTO yraa. JL1s YAOGCTBA PACCMOTPIHM HiKe-

npiesenyI0 TaGILY.
Tonom-
Bupaxene | a | b | J7TE e
yroa
singix ~ B cosdx | 1 -3
B - 3 cost 0--3
sin6ix + cosbx 1 2 -z
6 + cost o2
1o (x
¥ 3

R

Tloatomy ypasuenue (9) sanucksactes
= sin6x-cosZ + cosbx sinT
5 5

sinsicos( - cossr ,;,.(73]

pp— ,m(g,,g):,m(mg

Toraa 1o opseyae (1)
(-1 nrnsin[sm[ﬁx + %J)+ ", keZ.

K]
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Hanpusep, OpeACIN MTHORGHAYIO CKOOCTS TEIA B MOMEHT Bpe-
PR ——

glra) g
1,0+ 2t,At + A
ot)=lim— 2 2 sl
) Py
= lime (1, +0,580) = g1,

Tipusicp 2. Tyers s y = f(x)
ompeaczena  oxpecTocTi TowH X —
-, Ecan » towe x = x, Noxuo
npoRceTn xacaexnuyio 1 Fpaduxy
ymxwimn y = f(x), T myxmo mamu-
cams ypasnemne oroii xacarensmoii.
Jlan sroro onpeaeus nomaTue Kaca:
‘reaunofi, mposexennoit x xamuof Kpi-
Pue. 72 noit. Bossen towsn M,(x; £(x) 1
M(x; f(x)), npumazzencatiue rpadicy
dyucun y = f(x). Tpasan M,M nasusacrca cexymedt, nposexennoii
« anmoit xpuBoit (pnc. 7.2).

‘mowxe M,, mo npedeawnoe noxoscenue cexyugeir M,M naswsaemes xaca-
meavoi'x zpaguiy ¢ynuuu y = f(x), nposedennois & mowse x =

Onponesere. Foau adom dannoi xpusois mowea M crpesumca K’J

B otom onpesenemn miecto TpeSonamis, wro Touxa M crpeit-
en x Touxe M, (M - M,), A0craTouo moTpe6oBaTh, TOGH BMTOTIS-
o > %, Jleficrmmensio, e X - X,, o seno, w0 M (5:1(x)) >
= M, (3£ (x,)) 1, 06patno, ecm M — M, 70 x = , . Teneps nammmens
ypasuenne npsmoii MM, tae M, (x,:f(x,)), M (x:7(x)). Ecan uepes

(X; ¥) oBosmauns, xoopamuaTH HpORSEOTLHOf TowkH npAMOi M,M, T
Ho opary e TpMOf, MPOXOARIEH UEpes ABe GAARHHLIE TOUKIL, HMECN:

X Y-Hx)
X )-1(w)
_ ) -f(x)

wan Y - f(x,) (x-x). @

Ecan necrn ooaavere Ax =

(o= x40 70 12

flw)=

= £, + Ax)~f(x,) = Ay» T.e. momysTT MpUpAmerIe Gy B ToTKe
x = x,. Toraa ypammemme cercymeit M, M (4) sosrio mepemcars » mize
My 5

Yof(n) = 3L (X -x). @)

195
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Teopesa 2. Bearuil cussempuneckuil xnozouzen om dayx ne
pesennbx NOXNO npedcmasumb 6 GuOe NHOZOUACHA, AGUCAULE20

A Ecau smorousen f(x, y) coneprur swnemss suaa ax'y', 1o ax'y’ —
= a(xy) = ac} .

Eean smorowsen coxepaur wnenst mua bx'y” (k > m), 0 on g01-
en conepcary wacwst mAa bx"y" (r.x. f(zy) - cumeTpCCII Mit0-
rounen). Toraa b'y™ + b"y" = bay)" (v " + y'™") = b7 S, .

Ho » cuny reopewst 1 npegcranmn S, uepes o, u . B

B sucmeit maremarnie AokaswpacTes obmuii BuA Teopenst 2 An
B ——

Teopesa 3. Beaxuil cusxempueckuii unozouien om n nepe
Mennwx momem eduncmeennwin o0pazon Gumo npedemacien e
pea aaexenmapnsie MHO0UICHS G, G,y

Ipisiep 3. Tpeacrasun sHorowsen

flx, y) = x4y~ 26~ 24"+ Bxy' + 3’y wepea o, u o,
Azty
Bty

(x + y¥ - 2xy = 0 - 2,

(x + Y- 7y + ) = 0,(0} - 20,~ 0,) = O} - Bo,o.
XY 20y 2 = (e ) (0 - 20—

of - 40} 6, + 24

2y

46} a,+ 20} Orcroma f(x. u)

30,0 + Bay(et + ) = O} - 26! - G, + 60,0, - 401, W

[ 1 oo pmpenne nasmacres MiorowIeHOM ¢ HecKo RN nepe-
senman?
2. Uro uaaumaeres crenensio Miorowiena?
B Kk casuMBAIOTCR AHM iewon MiorowIena?
4. Uro i HADLIBACH CTANAAPTHLIN BAOM MEOTOLIEHA?
5. Kakie MIOTOWICHM HIMBAIOTCS OZHOPOTHLIMI MHOFOLICHANH
erencuit m?
6. Kaxoo ypasiene HAIMBACTCS VPABHOHHON © HECKOTLKIAM Hepe-

senmin?

U0 HYAKHO HONHNATL TIOX POILICHHM TAKOTO YpaBeHIs?

Kaxuie Amorowtens uaausaionca cuspserpisecimn? Tpiusexute

puse

8. Uro raxoe anesentapuste cnsMerpuccse Morowtenu? Kaximu
enoficraan o ofagaor?
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Oreiona mo onpesenemmio npu x = x, (Ax — 0) moxywmn ypasie-

Y- () = B(X - x,). ®)
fe fE)-r(=)

®

Mrax, Kl M YBUACTH B ABYX PACCMOTPCNAIX BLIIIe MPMePaX,

F(x)-f(x)

npesex

HIPAET OIPEACAIONIYIO POITH I B HIX O SAMIMACT BAXHOE MecTo. DToT
npeies HASLBAIOT NPOSBOAHOT (KK (x) B TOuKe X,.

7.1.2. Tpoussoman (ymn

Onpeneacs

Tyems gynicuus y = [(x) onpedeacna @ orpecm:

fx)=1(x)

noemu mouxu x = x,. Tozda, ecau ommowenue

em npedea npu x> %,, mo amom npedes nawsam npoussodNol
dynrguu y - [(x) 6 mowre x —x,.

o df(x)

Mpoussonuyio obosmasaor rax: 1'(x,). s Z0 —5=

Hrax, no onpeenemsio
(x)

f* wactes rax: D mrpuxs.
Eemn x -z, = Az, (x - %, = Az - 0),, T0 onpeaenemne (7) Moo

m

)= o L5221 ), @
A max xax f(x, +Ax)~(x,) = Ay smasercss npupamenues dymx-
i, o onpezeeIte npoRBOANO TaKoR0:

& @)

Eoan yuiun y = f(x) micer KOHEUNYI0 TPOUSEOTIYIO B KaRHOI
ouxe nnepnana (4; b) (seck gomyciaeten, w0 @ = —= 11 b= +), T
romopat, uro by Auddepentupyea a mposecyTe (as b).

B geros, mpomece HaxouACHIS NPORIBOANOH YK HASHDACT-
cn dupepenyuposanuen pynryuu. Hrax, cean x < (a; b), 10 acio,
o pynxnus f'(x) onpesensiercs pasencrsom (7). @ynxmmo f'(x) na-
smator nponsoANOi Aammoli Gy /(x) na npomenyTIe (4; b).

“Terep, ua ABYX NPINEPOR, PACCNOTPORRAIX B 11.7.1.1, MOHO ompe-
AeTE TeoNeTpICCIIi CMLIC T MeXAHINECKHL CMHCH TPOHIBORNOM.
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Haiizure nee pemenns ypasieuns:

8) - 6xy + By = 0 6) - 6xy —
B) £+ 2xy - 247 0; 1) X+ Oxy + 1447

) 8w~ By + by = 0; ©) 22+ Tay + byt = 0.
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B
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) 6x' — 11xty ~ 18xy* - 11ay° + 6y° = 0
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5) 18a*~ 21a% - 9da’h* - 21ab* + 18/
) 10ut - 27wt + 25u0* - 2Tuvt + 100
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W xt g E- o - 20,

6 x4yt 2= 0} - 3a,0,+ 3o,
B) x'+y 2! i - 40} 0, + 263 + do0,

1) # 4 P = 6] - Bo,0y;

2) 2y + Xz x4yt = 0,0, 8oy
20 - 0,0,

© Xyt x '+ Pk s+ geoia,
Bupasie sorotrerss 1 Gazain 5.5 wepes rexenTapIe Cise-
[ea——————

c

Pasnomnre na mmomHTen.
) 20~ 2y + 2yt Ty 2yt
6) 3x' - Bx'y + 14xy’ - 8xy’ + 3y
Bty @y )
Dyt @y ).
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5 e
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ypasmeruii. B rpymme pemre oT YpABReHS, TpoRCPLTE MpABTH-
nocrs omsera. Otner: Zaomk, ke Z; (1) E-Zomk, keZ.m
T 51
acro mpu pemertnt wpiromoNeTpIECIT ypABTeNI HETOTBOVIOT
poparya, mommaome cremer. B Taxmx cytamx mpmemmior a-
weny cos3x na 1.

7

Tipisiep 11. Pemus ypasuenie sin’ x +cos® x = —cos’ 2x .
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1
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Ecan MaTepHaTinas Towka mo 3aKomy s = () CORGpHIAET TPAMO-
umeiinoe ABMKeNHe, TO B CHIY NPHMEPA | ¢ MIHOBONHAN CKOPOCTS
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mam y = f(x) B TouKe x = ¥, sanucusaerea s muze ¥ —(%,) = k(x-x,)
u ce yronoit Koaddument k oTpeReateTes pasecTRON

- “ﬂ% (puc. 7.2).

Toraa mo ompeaeremmo mpomasommoii k= f'(x,), T.e. mpoma-
Bogmas (ynkuun y - f(x) B Touxe x - ¥, paBHa yriomoMy Kood-
uuenty xacaTennioit HpAMO & TpadUKY (yNKINE B Towke X —
= %, FeH KACaTeALHAS COCTABARET YFO, PABHBTL ., ¢ HOTOAKHTETbHAN
nanpanienten oci abemice O, T0 M3 KYPCA FCOMTpII HIBECTIO, X0
k= tga. Cacrosarensno, f(x,)= tg . Hrax, panencraon f*(x,

win f*(x,) = tg o onpexczeTCA TeONETpIYECK CNLICH TPONIBOANOT.
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ey dymcnn y = 7 (x), mposexemoii » Touce M, (,if (x,), mosno
samcars, » creayiomen uge:
y=1(n)-x)+ fx)- )

Tpuiep 3. Hammmess ypasuenie xacarensioit x rpaduxy bymc-
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y-9x-16. W

Terteps, PaceMOTPIN HECKOTEO TPINEPOR N HAXOHACHIE TPOMI-
somoit.
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» nponamonsHOfi TouKe .

A Cnauana onpeseaws npmpamemue oroii dymcwmi, T.e. Ay =

= flx+ax)- = oorouy €' = lim 2~ tim © _ 0, re.
= f(r+4%)= () = €~C = 0. Hosrony € = lim 3V 0,me.
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5. Memod paanoxenun na mnosument.
Ipisiep 12. Permm ypasenie

2sinxcos2x —1+2c0s2x ~sinx =

A Tpinensas MeTox rpYNIUPORKIL, SATIIIEN TO YPABKEHIE B Bie
2c0s 2x(sinx-+1)~(sinz +1
7enuio, AaNHOE YpamHeHHe DABHOCHTLEO COBOKYMHOCTH ypaBemii
Sinx+1=0 n 2eos2r-1

0w (2c0s 2¢-1)(sinz +1)= 0. Caeaona-

6. Memod oyenxu ofeux wacmei ypasnenun. Msoraa, npeasapi-
TeALHO OnEHMB JeBYIO 1 MPABYIO WACTH YPABHEHIL, MOMNO OUpERe-
TS, WMeeT M faiiOe ypaBHeHHe pemenis wiu e wueer. Paccyo-
i —

Tpuosep 13. Pemnnw ypasuenne 2sin’ x +cos' x
A Tax xax [sinz|<1 u feosx| <1, 1o [2sin’ x + cos’ x[<2[sin’ |+

 x + cos®

+fost s, 20 25 3 fin
sin’ x +cos’ x =1, 10 me cymecrsyer sHauenus x, IpE KOTOPOM HMETH
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Hpisiep 14, Tlpi Kakux IuavemMSX UApAMTPA a4 YpamHemue
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sin' x+cos’ x = a me mueer pemenia?
A Tass xax sin’ x > 0 5 cos® x >0, 70 scio, w0 mpn a < 0 ypavmene
e mcer pememtz, upH @ = 0 HE CYMECTRYOT SWANEHILA X, TP KOTO-
pon sin' x+cos’x= 0.
Tlyers Temeps @ > 0. Tax xax sin'x <sin’x u cos’x < cos’x,
70 sin’ x + cos’ x € sin® x + cos’ x = 1. Crenosarensio, mpi a > 1 me-
B L T ——
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Tpuep 5. Haiiaen nponasomyso dymenmn f

AAy=x+Ar-x=Ar.Tora x'=

Tipunep 6. Haiizem nponssommyro dymemmn 7 (x)
A Ay=(x+Ax) ~3(x+ Ax) - (x* - 3z) = 2xAx ~3Ax + (Ax) -
Orcioma

(= -32) - tim 2xAx - BAx +(Ax)

= lim (2 -3+ Ax) = 2x-3.

Hrax, (x* ~3x) =20-3. 8
Tipusep 7. Haitnes npoussommyio dymmun f(x)=
A Tax xax |2 :{

x,ccmmx >0,
o mp x > 0 mueet ¢~ x m
—x,ecanx <0, ) H
() = 1(x > 0). Beam x <0, 70 x| = —x u (i =-1.
Teneps nokae:, UTo 9TA YRS He HMeCT TPONIROAHOFH B ToUKE.
x = 0. Tipupamense Gymeunn » Toue x - 0 weer puz

8y = [0+ Ax|[0] = |ax]- Toraa hmji Iim% 10T mpegen e

epmonmapornsimims, o ol ot 2% i w i i A
e e sl In o ing
6. npesex cesa  mpeses onpasa omsomenis 1| e pasiuss menzy
cobod. 1, ecinx >0, £
Mrax, f'(x) = (jx]) ={-1, ecnux <0,
e cymeerayer, ccnux = 0. g

7.1.3. Jinpipepemuuan dymn u exo reoxeTpuecki exbica

Tyers s y = f(x) Anpdepentupyena 5 Touxe x = x,. Torza

7(z,) = lim % B —
% 1(m) +e(ax). ©

ecn €(Ax) - Geoxonewno sanas serwwmma; lim ¢(Az) = 0. Vamo-
sxn (9) ma Ax, oy panencTso
Ay = '(x,)- Ax + e(Ax)- Ax. 0)
Haxe, i nowcasann, wro eyt y = f(x) anddpepennmpye-
M, To npupamenne Ay sroit ymKIEE B TONKE X X, MOMHO TPEX-
cramnms B muge Ay = A-Ax+£(Ax) Ar, A = £'(x,), lime(ax) = 0.
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5.15. Toxamne, uto smorownen '+ y' + 2+ 20" + 22’2 + 2y'2" +
+ 4x'yz + dryz + dryz' + B2 womao paanoaIs ma MHONHTETI.

5.2. O6muii Bux MHOTOwAEHA ¢ 0AMOI MEPeNeHHO
 HAXOAzeHNE €r0 KOpHEik
5.2.1. OGmwii pua Mmorowena ¢ oxmoi mepemennoi

OBy bz Muoronzena ¢ R0 mepeNenNO samHCMBaCTCN TAK:
Lxta, m

) = 0, b a e

afecn X -~ MepeMERNAS, 7 ~ HATYPATLHOC THCAO, CTCNENY AVHIOTO MIO-
TOUACHA, WHCTA @,y 4, G,y ..y G, ~ KOMPPHIHEHTH, d, - KodppumHEnT
crapmero wrena (crapumii xoogxpumment), a a, - cnobommbii waen. To-
BopsT, w0 MmOrOwIEH ¢ 04O NepeNeNOi aamHCan B emandapmuon
oude, ecan on samncan  suze (1). Hampmep, f(x) — 2x' + x - 3 ~
uorosen 3-it crememu, a, ~ 2 - crapumit KoopuTIEnT, a a, = ~3 -
cnoBonmuit wnen. Kpoxe Toro, a, = 0 (xoodmmuent npu x), a, = 1.
Hrobu mpmsectn morounen f(x) ~ (x* - 2x)° + x* + x - 5 K cram-
AGPTHONY DAY, HEOGXOMMMO PACKPHITE CKOBKY, NPHDECTH MOAOGHE
craracabie n noAyEnmHe CRATAEMNE IAMMCATS O NCpE YOMBATHS CTe-
nemeit nepemenmx:

f@) = (@ - 2P+ P x-Bmx P AP P hx =B =zt
- 42 + 52 + x - 5, T.e. Aammwii NmoTORTEN MNcET BIK

f@) = x - x4 5aF 4 x - 5.

5.2.2. Tlomnrue xopusn Muorowsena

Tiyers nan worowen f(x) = x' - 82° - 2x + 2. Torga ferko npo-
Beputs, 4t f(-1) = 0 : f(-1) = (-1 = 3(-1)' = 2(-1) + 2 = -1 - 3 +
+2 42 = 0. Baecn x = -1 nagumaerca Kopnem unorownena f(x) =
= & - 8- 2x + 2. Hrax, wroGu naiiTi KOpHR MROTOWACHS, HYKHO
waiirur copuu ypanueia £(x) = 0.

Onpeneenne. Kopru ypasnenus
ax tax .. ta, xta, -0 @

Haswieaemen KopnaU MnozoNAENa f(X) = 4K+ a X+ .. ta_xta,

Tipiaep 1. Haizess kopam srorownena f(x) = x* + 2¢° + dx + 8.

A Crpynmuponas wemst worownena, pasowi ero na MuOAITETH:
X2+ dx + 8 = (1 + 8) + (20 + 4x) = (x + D - 2x +AF
+ 2x(x + 2) = (x + 2)(x* + 4). Torza ypasnenme x* + 22 + 4z + 8~ 0
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6ux x,mx, Taimx, wro x, < x,, sumonnsercs uepanescrso [x,]<[x,] .
Ee rpagms waobpasen na puc. 1.23.

Tpuep 1. Onpeaeanss mpoencymstu mospacramen 1 yGusammz
pymrc y = x* - 6x + 5.

A JL51 9700, BLAETHD KBAZPAT ABYICHA, AANHYIO BYNKINIO 5a-
mmmen 8 suze y = (x ~ 3)° - 4. Tpadukon oToit pyuKmi ABITETCS
napa6ona ¢ Bepmunoii B Touxe (3; ~4), BeTEM KOTOPO# HAnpaBIens!
soepx (puc. 1.24). OTCIORa BHANM, 4TO HTA KBAIPATHUMAR DYNKILHS
ua mpoMesyTIE (0% 3) YouBaCT, & Ha IPOMENRYTKe (3; +00) BopAC-
acr. M

Teneps paccMoTpiM noHATHE KcTPeMyMa dynkmmm. [lna aroro Gy-
sens cunrTars, to dymia y - /(x) onpeAenera na otpesse [a; b] 1 ee
TpaduKoN ARATCTCR HEMpCpLBHAR ML

Onpeaecuse. Ecau dyniyus onpedexena o mouxe x, u npu nepe-
xode uepes mouky x, cAeaa HaMpago mowxa ¥, Asazemcs spanutei
Coomaememacnio npoxexymKOG so3pacmanus u yoweanus Gy
y = x). mo mousa x, nasweaemes mowKoii maxcuxyua Imoik ynr
yuu. A ecau mowra %, seisemes cpanuyeis coomsememaento npo-
HexymKos yGaanus U Gospacmanus, mo x, Hasweaemes mouKoi
nununya gyngun. Towsu uaxcuNyNG u WuRUNYNG QYRR Ha
nisames mouKaNu Ixempenyna PYNKYUL.

Eean x, snasercs rowxoii saxcuuysa Gynxmm y = f(x), 0 ona-
werne f(x,) HASHBAIOT MAKCWNYNON D10 YL 1 erO OGOIHATAT
max: max7(x). Ecau x, snanercs Touxofi MummyMa GywKmm y -
= f(x), 0 amavenne f(x.) HAILBAIOT MUK YN0 OTOf BYSKII H orO
oBoanauaor Tai: minf(x). Hanpisep, A1s (pymKmum, rPagHK KoTOpot
waoSpasicen ma picynice 1.20, TouKa ¥ ~ 2 ARIACTCA TOTKON MAKCHAY-
Ma, TaK Kak Ha npoMexyTke (~2; 2) GYHKINS BO3pacTaeT, a Ha mpome-
acyrice (2 4) yOusaer. Wrax, max f(x) = f(2) = 4. A a1 spazparinof
pymicm y - x - 63 + 5 Touka X - 8 ARETR TOMKO NAHINMYMA.
Caegosareasio, min(y) = y(3) = ~4 (puc. 1.24).

Onpezein HAHGOALIICE I HANMCHbIIGS JHANCHIS BYHKIIE KA 3a-
‘AamHoM oTpeake. JUIst 9TOTO ONPEAENAIOT BCE TOUKH MHHHMYMA H MaK-

=
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YRR, EE CBONCTEA N TPAGHE

cueysa pymcts o [a; b]. TIyers X,, X, ..., X, - TONKI dcTpENYMA
dpycan 1ua ozpeasce [a b], pacnosonel e B HopAAKe BospacTaIIA.
Toraa, BKII0MAA TOUCH G H b K OTHM TOMKAN, HAXOIN CICAYIOLIIE
suaseru pymcn: £(a), f(c,), f(x),ewrs G2,), f(B) # cpens mx sis-
Gupacs mauSorbuIce 1 HANMCNLMICE SHAUCHILE, KoTOpE i ABOT-
1 COOTRETCTRENHO HANGOTLIIIN I HAMNCHEMII SHASCHITNR AQHROT:
by ua orpeae [a; b].

‘Hanpuscep, zun dymkniis, rpadux KoTopofi i30GpAAeR 1A pHCYIKE
1.20, nanGomuiiee  namensuce snavemi ua orpeaie [2; 4] panust
coorsercrsenno f(2) = 4 u f(-2) = -3.

Tenepl. onpexen naROTLICE N HANMEHBIES IHANCHI KBAAPA-
st ymctunn y = x* - 6x + 5 na orpeace [0; 5]. Tax xa x - 3 anaa-
eren Touxoit sumnmeysea dymcnn 1 3& [0 5, 7o naxox aavemna
rannoft ynxn 8 Touax 0, 3 u 5: f(0) - 5, /) = 4, () ~ 0. Cacxo-
nareasno, 5 - mauGomumee Sunuenne  (pymKum, 8 ~4 -nanMenLuee
amasenne pynicm (puc. 1.24).

1.2.4. ernan u

ernan ymn

Camraetcs, To 06AACTS OUpERETEII PACCHATPHBAENOI B ITON Ty~
KTe Gy y = (X) CHMMETPINA OTHOCHTENBIO HAYATA KOOPIAHAT.

f-x) = (). &

I’ Onpeseneune 1. Ecau dax gynruuu y = f(x) eepuo pasencmao
mo ama ynryus nasweaemes uemnoil.

e, by = e ————

Ha rpaguse pymxmun y~/(x) pacemorpun roukn M(a; b) 1
N(-a; b).

Ecan touxa M(a; b) npunagescut rpaduxy weroft dymxmimn
/= f(x), 7o bepuo pavencrso b ~ f(a). B cuny pavencrsa (1) meen /(-a) -
= f(a) = b. Caenoarensuo, Touxa N(-a; b) Taxze resur ua rpaduke
910 pymrusn. OTcoRa CACAYET, ST0 Zpagur wemnod GYRIYUL U~
Memputen omiocumeano ocu Oy (puc. 1.25).

" Onpeaeacuie 2. Ecau dan dynwuuu y = f(x) aepno pagencmao |
f-x) = =), @

Mo sma gpyniyus nasweacmes newemnoi.

X (x)' =

Hanpiep, dynsni y - x,
e pymrmm, Tax Kax (-2)' —
Ha rpauce Gymum y = f(x) paceworpise
o Pla; b) 1 Q(-a ).
Eean roua P(a; b) mexut na rpacuie re-
wernofi gymicwui y = {(x), T vepuo pasen-
oo b = f(a). B cuny pasemctsa (2) mieen:

Puc. 1.25
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f(-a) = ~f(@) = -b. Caepovaremuo, roua Q(-a; ~b)
maie newmr A rpague  ovoit dymeL. Or-
cona crenyer, wro epagur nevemnod ynwyuu
cunmempuuen ommuocumensno navara xoop-
unam (puc. 1.26).

OmnBouno Aysars, wro mobas dymemus -
Aseres G0 weTHOf, 160 neseTHOf. CymecTsy-
10T (VKN K ABTMOMIECH ML TETHOIR, i -
wernofi. Hanpuep, aas pymeuun /(x) = x + 2
ue pnomusercs: mt oano us pasencs (1) u (2),
ra wa f(-x) = —% + X

ymcuno, koTopas He sBARETCS ML SCTHO, 1A HENETHOR, NAdMDA-
107 gynKyueil o6wezo auda (POB). Hrax, f(x) - x + 2° ~ OB,

Kpone mozo, 011 nposepru uemnocmu uu neuemnocmu Gynk-

wuu neobxoduso, umobet ce ofizacmy onpedeacnus Goira cussmem-

puHOI omHOCUM e 1610 HA'MARA KOOPOUHAM, Tak KA BOBIRCTIE OTpEAC-
emis oTix ymRI BMECTE ¢ TOUKO @ AORIA AEKATS 1 TOTKR ~ 0.
Toauxo » orom cayuae weToCTS 1M HESCTHOCTS ByHIIIN NPOBEPCT-
e ¢ nowomio pasencrs (1) n (2).

Puc. 1.26

|y L Ko rous aoussaoron mynas gy
Kalute TOMIG HAJLRAIOTCS TOKANH PAIPHLRA (yHKILT
OGuacuuTe nOuATIE HOTpEPLMBHOCTI DyHKILL.

3. Kk OIDEAISIOT HPOMEYTII IHAKONOCTORICTRA BYIICILK?

4. Jlaiize onpesexenie nospacraiomelt i yGsaomel Gy,

5. KaKite ToKi HAZLBAIOTOR TONKANH MAKCUMYMA (MIIINMYMa) YILK-
wa?

6. Kaxt onpeeaior nanboisince i uAMMOHLIICe HANENA dyNKIIE
na npoweskyrice?

7. Kakue Gyt BAgLBa0Tes MeTHNG (HeeTHAN) dyukin e’

8. Kaxyio dymaunio uasssaior ynxuseli obutero iza (POB)?

Toopuens padom

Ksazparss co cropouas 8, 6, 4 1 2 na-
DA TIOCTOOH TaK, Kak BOKAAHO Ha Di-
cymce 1.27. Hallzune xoopauuast nentpon
omux knaxparon, Tokaxue, 410 omu tewTp
tescar na napaGoze, # NamuuTe. ypamere
oroli napaon.

‘Kaxomss Koopaumai uewtpon nap
ApaTon, ecan o YasauONY TpNIMDY Tpo-
Romarts, HocTpoete oTHX KBAAPATOR MK
oo Ox.

%% 0 4
Puc. 1.27
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1.20.

1.30.

131

132,

1.33.

134,

1.35.

2

Vnpamneuns

A
Haiigure nyam pymsmum:

1) ) = 22 - 3 2) o) =3-]
3) h(x) = 2x* + 5x — T; 4) v(x) = 4 - x - 3x%
5 v = e x 6) F@) =x-x +2;
HEEE z+4l 8) f )7X‘+5X*5_
) 80 = g ) f - 20
9) hix)= x+5x-6

) M) 2 +5x+3

JlokazitTe HenpepHBHOCT: GYNKINI, B TPOTHBHON CIyuae Haii-
aure Touki pagpama:

Dy-2eiril o By-

x4l X8 :
Dy Y=g 6) —

_xdxed @ +8E-1
Ry BT s

Haiijure mpoMesyTIH BOSpACTAINS 1 YOMBANIS (pyNKIII:

D) =2 -3 2ex)=-8r+2 3 [

4) u(x)=|x-2[; 5) h(x) = 6) rx) =

HaiijiiTe npoMesKYTICH BOSPACTANIES 1 YOMBARMS (yHKILIE:
1)) = (e 2F5 2)gx) = ~(x - 35 B)u(x) = (x ~ 1) - 3
4 h(x) = 3~ (x - 3); B)x) = ~ x4+ 55 6) hlx) = 24" + 6w~ T.

Kasite nanecrinie nay (pymimmn ma meeil wncnonofi ocu: 1) me
HMEIOT JKCTPEMYNOB; 2) HMEIOT TONEKO ORUH SKCTPEMYM?
Haiijure oxcrpemysst dymnu:

Dy=(x-10+5 2y=120-x-1;
By=3-(x+25 Dy =@ - Dx-3).

Haiigre s pymstms y = (x - 3)x - 5) manGomvmee  namvens-
mee onasemms: ma npowencyrie: 1) [2; 3] 2) [3; 4; 3) [4; 5; 4) [2; 5].
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1.36.

137

1.38.

1.39.

1.40.

141

142,

1.43.

PAsgEn T

Onpereare wermocTs mwan mewerocTs gy (yerio):

Dy-a" y-x% Py-x -2+ Hy-x-br
Haiizure mposesyTxH oAKoRoOCTONNCTR YK
Dy-x-2 Dy-2-8x By-x-8r+2
A)y= -3¢ +5x -2 5)y=(3r- 10)x+6); 6) y= 0%

Omupasics ma onpexeense sospacrawomeii u yousanmei pymx-
i, gowanuTe, wT0 GymKia:

s
1) y= 2 youunaer na mpoxeryrie (-0 0);

4
2) y =~ sospacraer ua npoweyTie (0; +0),

‘HlaiijguTe MPOMEYTIH BOSPACTANNS 1 YOMBAMILS (ByHICHII:
1

1) 86 2) f@=-1 3) ) =V
4) hx) = 5) 80 = el 6) h(x) = Y
Joxamure, wro  pymxmus: 1) ¥ = el yOLIBAET HA TPOMENYT-
Ke (-o03 0,5); 2) ¥ = 5= sospacraer ma mpoweayTce (2+°);

8) y=3VAx+1-1 nospacraer ma mpomencyie [0,25+o0)

4)y = 3¢ - dx + 7 y6usaer ua npomenyTie [,

Haitgure o6aacts, onpeqenenis, 06aacTs suasemiii, nyau, 10%-
Kit paapuBa (ecTH O eeTR) I MPOMEAYTIN HAKOMOCTORCTEA
Qyns:

Dy=xi%n y-d-dr Hy-de-6rt
ok _asnx [
Y= R R s

Pasuss m ymenus /() 1 9()7
1) () = V-1, o) = xtz =1
Nx+1, o) =& .

Onpenenire, spasercs it dymsia pospacraiomeit w yousa-
Tomei:

2) fx)

)
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WHorOmERe

sanmesmaetes » muge (x + 2)(x* + 4) = 0, 1 970 ypaBHeHIe PABHOCHALHO
x+2=0,

Kopexs, neproro ypasmenns a-
oy P ‘pBoro yp

-2, a nTopoe ypameHie He myMeeT AefiCTRHTEALNAX KopHeil

Orner:

B pacemoTpemmon mpmwepe it BocmomsaonatCy hopuyoit @’ +
+b' = (a + ba® - ab + b?). llpn pasnowenmn MmorourenOD BLICHICH
Cremem na MmO TCA YACTO MEMOLIYIOT (GoPMYL

R e s A @)
(x +a)x" - a T o ()
Pdert Blpyns

Hloxasre enpasexmimocts dopsyst (3) npu n = 3, 4, 5, a hop-
syt (4) - npmn = 1, 2.

Tpisiep 2. Haitnen xopin ypasmesms
X4 Bt Ax 1= 0.
A Cuaana passoncss muorowren ma MomuTeTR:
B+ Bt b A x4 L= (1) + @2+ A (x o+ Dt -
Ry R Rt R e R R
+ e (@ 1) = (2 + D+ 22 + 22° - x + 1), Breon o uenombao-

samTo, wrowena ¥ = ~1ux

~ KopuI KBaAPATHOTO TpEXIEa 3 +

+4x+ 1. 13 9T0ro paaosiess BIANO, 470 x = - 1 ARAACTCA KOPHEM AaK-

w0r0 ypasmemus. A sorosen x! + 22+ 23~ x 1= x + 20 + 27+ i
S 1=+ 1 +x-ox+ 1me mweer xopued, 1. ¥'(x +
FIF 3 0 -x 150,

Omser: x = —

5.2.3. fleaense muorowze
‘Haxoazenie ueax Kopueil MOTOLIENa ¢ HeABIMM KoMpHIHeINTANI

Eean s gamisix aworounenos A(x) u B(x) cymectsyior Muoro-
et Q(x) m R(x), e crenens R(x) emsie cremerst Miorotera B(x),
maxcue, wro cnpanexmino paserctso A(x) — B()Q(x) + R(x), 1o rono.
par, wro morounen A(x) Aenures na wmorosnen B(x) ¢ octatkom R(x).
Brecs Q(x) MATMBAIOT HEMOAMLIN SACTHNM TPH CTCHMI MEOTOLICHA
A(x) ma iorowsen B(x). Ecau R(x) = 0, 10 rosopar, wro Mmorowzer
“A(x) nennres na B(x) 6ea octarica. Hampuep, Avyunen x* - 8 xemurcs
na x* + 2x + 4 Gea oCTaTKa, T.K. M0 (OPMY.E COKPAMCHIOrO yNmOME-
1t nepro panencrso x* ~ 8  (x - 2)(x* + 2x + 4). Brecn A(x) = &' - 8,
B(x) = x* + 2 + 4, Q) = x - 2, R(x) = 0. Amazoruuro, T.K. X' —
10
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38, 1) 2sinz+3cosx =0; 2 sintax=t
3) sin® 3x = c x s 4) nn§+cnlx
9. 1) 2eosT = L+conx; 2) 2sin’ 2x = Beos2x;
sindx

3)

3.10. 1) 2sin’ x +sinx =1;
2) tg'x + 2tg’x + Btgx =

3) 4sin' x+ cosdx = 1+12cos' 3
4) cos’

811 L+ costx—Loostx o [ scostx - eostz < 1.
© B © B z

B ynpasennax 3.12-3.14 pemmire ypaRHeHis MeTOKOM CROXCHIS
HX K OAHOPOAHBIM ypaBHeHSM.

inx—1.

8.12. 1) 2sinzcosx +5eos x =

2) sin2z - 3cos’

3) sin’ x - cos*

4) 4cos’ Z+0,5sinx +3sin* > = 3.
H 2

3.13. 1) Beos’ x — Teos® xsinx + 4sin’

1
sin' x —cos' x = sin2x —
2) 3
. . 1

3) cos’ x+sin’ x—cos' 2x = —;
g 16

4) sin’ x +cos' x = cos* 2x .

8.14. 1) 2sin’ x + 2cos vsin’ x - sin vcos’ - cos’ ¥
2) 2sin’ x - sin’ ¥cosx + 2sin xcos® x - cos’ x

3.15. Pommre ypavmense sin® x +cos’ x = afsin’ x + cos* x) mpu seex
R —
B ymparenunx .16, 3.17 pemure ypasmemin werozos mere-
[ ——————

0
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PAsmEn S

= (& + 3% + 1)(x -~ 3) + 8x + 2, 10 Mmorowzen A(x) = x' - 1 gexurcs na
norounen B(x) = x* + 3x + 1 ¢ ocrarxon R(x) ~ 8x + 2. Brecs Q(x) —
~ x - 3 - nenomoe uacTHOE.

Jleeitie MHOTO'ICHA 1 MHOFOWIEH MOAHO IPOHIBOATS OBLIHEIN
Cni0COGON Aenenis «yTOTKOM» . PACCNOTPIM 9TOT CHOCOS Ha HPHMEPAX.

Tipussep 1. Pasgenm orounen 2* - 1 ma smorounen ' + 3z + 1.

PO+ 0r-1 | X +3x+1

A Txrarex -3
B -x-1
~-3x-0x-3

e

Orcioza Q(x) = R(x) = 8x + 2. Tex camsam x* — 1 = (x* + 8x +

-3 +8x 2. W

Tipisiep 2. Pasgenuy aiorowsen 3x% + 2x' + 2x° + x ~ 6 na Mo-
rowsen xt + 2x + 2.

A Carenc -2 ixo6 PRTTRTY
32+ 62 + 6 T

2x - 8r 6t x-6
“ox ot ax 4

crememn, a R(x) = -8z’ - 6x* —

~ 8x - 10 - smorowen 3-ii cremeni. M

Tipisiep 3. Pasgenus suorownen x° — x' + x - 2x + 1 na aoro-

anem 2 - ¥+ 2x - 1.

A Poxtr-221 | P-rr22-1
TH-xtt2t T
@2zt 1
ot w-ar+l
T
Brecn Q(x) = x* ~ 1, R(x) = 0, .e. meposii morownen feaures ma
BTopoii Gea octarxa. M
Temeps pacexoTpi criocofs: maxonsRems HenuX Koprei (ot Ta-
B R R r——

Teopema. Kasduic ueamic ropens (ecau cywecmeyem) nnozo
wrena ¢ easinu KodppuyUCHMaNY S61%CMES Jerumenen €20 oo
G00n020 waena. Ipyeunt CAOBGNL, €CXU @y Gy Gy yeney @, ~ HEAE
WUCAQ U WUCTO X ~ M AEAKOMES. UETHLR KOPHEX NHOZ0UICHT.

) = @ + @z + .. +a,x + a, (a,= 1), (&%)
mo uueao a, deaumes na m Ges ocmamra.

I
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3.16.

317

3.18.

3.19.

3.20.

321,

3.22.

3.23.

324,

aamens
1) 4sin3x + 3cos3:
2) Bsinx—4dcosx =5

3) 2sinTx + B eosax +sindx
4) Bsinx+dcosx +5sindx =

sin® 1.

5,25

1) (sinTx + cosTx)
2) sinx +cosx = 2sinTx

cos3x + cos 5]

3) (sinBx +sinbx)’

4) sin10x + cos10x = VZsin15x .

Haiigure soe xopm ypasuemn 1+sin2x -2 cos3x =0, xe-
S

mame ma npowensyrre 5 3 |

B ynpacrenuax 3.19, 3.20 pemiite YpaBHEHI MTOZOM 3aMeEHEL
epenemofi.

D sineotgd 2) ug[; x):51g2x+1-

3) Bsindx = (cos2r~1)tgx; 4)(1+cosx) Jtg T ~2+sinx = 2cosx.

1) sinx+cosx +sinzeosx =1;

2) sinx +cosx ~ 2sin xcosx
3) 5(sinx + cosx) + sin3x — cos3x = 2y (2 +sin2x) 5
4) sinz + cosx ~ 2T sinxcosx =0.

c

1,1 1

CTRNTEALEAX SUANENAX NApANETDA d.

Pemure ypasuene =, npu ncex gcii-
Tipu xacins snasemnsx b ypasmee
sin2x + 262 (sinx —cosx) +1-4b = 0 mmeer pemenus?
Hajigure ot pemenms.
Tipu xasins snasemnsx a ypassenie
cos® xcos2x +afcos' x ~sin' x) = (24 +1)° mucer pemenia?
Hajigure ot pemenms.
T mppe—
sin2x - 2aV2 (sinx + cos x) +1-6a* = 0
meer pemenmna? Haiimnre omm pemenis.
a
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A Jlonyerm, wro smorounen (1) ¢ nexsim Koappummentass mucer
nemwtii Kopens, papmsii m. Toraa f(m) = 0, T.e. wneao aym’ + a,m*" +
+..+a_m+a, - 0.Otcoma, - m(-am"" - a,m . -a,_),
.e. meno a, geAmTes ma m Gea ocTaTia, TO M TPeGoBATOCH ACKA-
aare. 0

Tpunep 4. Haiize neme xopms smorownena f(x) = x* - 32 + x +
+2

A Eonn aanmsi MHONOWen MMeST Heme KOPHI, TO ITH KODHI
naxoasTes cpean xexurencii mucna 2, T.e. cpemu wcen 1, £2. C nomo-
tmui0 nponepxn yoencraencs, w10 f(1) - 1, /(-1) = -3, f(2) - 0, /(-2]

~20. Caegovatenso, x ~ 2 - eAuncToenmii memsii Kopems AamuOro
morownena. W

piuniep 5. Pasnonus amorowen f(x) = x* - 19% - 30 na Muowu-
A Eean aamuui Mitorowien nsteer §exsie KopiR, To ol HAXOATTCR
cpea wnces £13 £2; £3; £5; £6; +15; £30. Hemocpeacraenan nponepica
TOKo, ABATOTCA T STH HCTA KOPANI HCORTORD MHOOICHE, COTI
oert, TpyRoeN AR paGoTa, KoTopaR SammarT wioro spesse, Tosroxy
HpoRCPKY TPOUSEORST 40 OIpeACAEKHA TEPROTO HeToro Kopia: f(1
= ~48, f(-1) = 30, f(2) = ~60, f(-2) = 0. Toraa gammuii MHOrouIen
seasen ma qwyunen 4 2 Ges ooraria:

& -19x-30 x+2
x 2t F

Crexosarensio, x* ~ 19x — 30 = (x + 2)(x* ~ 2¢ - 15). Temepn
An% onpexenemus APyTHX memux xopmei Mmorouiena x* — 19x - 30
‘AocTaTouo ompenemTy neame Kopmm Mmorouzema x* ~ 2x ~ 15. Ota
Kopmu (ecan cymecrnyior) maxoasTes cpequ wcen +3; £5; +15. Mut
yme onperemwnu, wro 1 me spmmotes xopmam. Tar wax f(-3) =

(-8) - 2-(-3) - 15 = 0, 70 x* - 2x - 15 zemurcs ma goywren x + 3
6ea ocrar

x-26-15 |[x+3

Tx+3x x-5
—5x-15
- -5x-15
s -

Torza x* - 2x - 1
+2)(x + 3)(x - 5). W

= (x + 3)(x - 5). Mooromy x* ~ 19x - 30 = (x +

12





OEBPS/image/121.jpg
[/ TPronoETPEGE YR X CHCTENST

3.25. 1) sin’ 6x + 8sin’ 3x

B ynpasuenuax 3.25, 3.26 pemure ypasnewus.

2) sin® x +cos” 2x = sin 3x + cos” 4x ;
i3
=
4) cos2x +4sin‘ x = 8cos” x .

3) sin® x + cos”

3.26. 1) sin’ 8x + sin’ dx = sin’ 5x + sin” 6x ;

2) cos* £ 4+ cos® 3 _ gin® 2 4 sin® 45
z 2

3) 2+ cosdx = 5eos 2 + 8sin’ x 3
4) 8sin® x + Gcos’ x = 13sin2x .

3.27. Pemmire ypanneiite MeTOROM PAITOKCHILS A MHORMTENI:

3.28. Pemmnre ypaneiite MeTOROM PASIOKCHILS A MHORMTENI:

3.29. Toxamure, uro ypasuenie

1) sin(ax +5)

in(cx +d);
2) sin(ax +b) = cos(cx +d) ;
3) cos B +sinbx =03

4) sinzcosbx = sin9x -cosBx ;

08 2x ;.

5) cos® x +sin’ 5

6) sin ax-sinbx = coscx-cosdx, a—b

1) (cos2x —cosdx)’ = 4 +cos*3x;

2) sin2x+sindx +sindx =3

in'x+cos’ x=a me umeer peme-
s, eonu a > 1.

c

3.30. Toxasure, wro ypasmenie sin5x sin7x = 1 ne mueer pemerus.

8.31. Ilpu xawmx ACCTRNTEILHAIX QHANSHNAX 4 ypaBHeHHE Sin' X+

3.32. 1) Zeos2c = B (cos ¥ —sinx); 2) sin' x +cos’ x

s

+cos’ x =a meer pemennn? Haiizure ux.

Caemamusre sazaun
B
B sanamwsx 3.32-3.36 pemure ypasnemus.

~Leinze;
2

8) tgx+sin2e= ——; 4) 2tgx+tg2r = tgdx.
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5.16.

517

5.18.

5.19.

5.20.

521,

5.22.

5.23.

PAsgEN'S

1. Kak sAmucLBacres crawgapriili By MHOFOWIEHa ¢ OZHOH Hepe-
sennoit?

U0 HASLBACTCS CTAPIIEN KOMMpHIEHTON 1 CBOGOMA weHON?

Tpusepure npinep.

Katoe wne10 uagkBaeres Kopew Miorowiena? TIpHBEITe HpINCD.

FIA IIMopO NOKIDKHFG ACICHIE MHOTOSICHA 1A MHOTOICH +YTOTKOMS.

Uro HAJBACTCR HEHONIM MACTHLIM B 0CTATKOM NP AcieH

sorowiena ua wnorownen? TIpHBCLITe HpUNCD.

Kaxolt fowia Gurs creneus, ocratka?

TIpi KaKIx VeaOWISX OME MHOTOWICH jerwTCs HA BTOPOH Ged

ocranxa? Hpuseare npuseep.

8. Kait Moo onpeseiiiti, nekifi Kopetl, MIOTOWIEHa ¢ HeAMIL Ko-
aunenranu? lpuseaue npiep.

Ynpamuenus
A

Vianute crenems, crapunit xoopunent u croSoxuii wer
1 +rt - dxt b x - 2) 224 - 82 - 8x;

3) (@ + 49~ x - 1 1)@+ R - 8

5) @x + et - v - 1) 6) (x - 1) + 1)dx + 3).

Paggenure ¢ ocratkom:
1) (424 1)z (o +B) 2)(x ~ 620+ 208~ 4) 1 (x ~x + 1)
B E - x e -1 (-3
Bumosmire peiicrnus:

1) (4wt - 5t + x) : (3xF — dx + 1)

2) (9 + 5t + 1) (Bx' - 20+ 1)

3) (20 - 5x' ~ 4x + 1)1 (22" + 2° ~ 1)

4) (3 - 2= Bx 4+ 1)1 (x* - 57+ B2).

Haiigure nemse Kopui Muorowera:

1) 2t - 4x + 3; 2) 2+ 3x - 4 3)x* + 3x - 10;
4) x4 5x - 6; 532t - 20~ 2 6) 20% + x - 21
Pagzoscire Ha MuoTen:

1) x* - 6x - 16 2)xt +12x +20;  3)x'-3x - 103
xhdx 3 5)2x - 9x+10;  6)x*+ 2x - 80.

Pagzosire Ha MuoTenI:

Dx-16 Dr-64  Hrtx- Dy

Jleanres am smorownen =° + 3x* + 4x' ~ 2x* - 5x - 5 ma Tpex-
e x* - 3x + 2 Gea ocrata?

Bunosmire sesere ¢ ocTaTioN:
1)@ x o+ D x 1) - 1)
13
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8.33. 1) sin2x-sinG.
3) sin’ xcos3x + sindxcos’ =

cosx-cosdr;  2) sinrsinTx = sindvsindy;
1) tgx+tgor = tgdx,

334 1) (1-tgx) (L+sin2x) = 1+ tgx s

2) (1+sin2x)(cosx ~sinx) =1~ 2sin’ x ;

1
sin xcos ¥ cos 2x cos 8x = —sin12x ;
3) 3 ;

PTPTRE —
-

3.35. 1) otg'x —tg'x = 32c0s’ 2x5  2) sinxsindx;

cos8x cosx

cosx _cosBx

3) tg2r+otgx=Beos'x; ) 2cos2x .

cosBx cosx

2) cosx = Bsinx+ Zeos3z;

1) sin3x +sinx = dsin’ x .

Jeosx , nescamme

3.37. Haitgure nee xopm

u ypasenns sin(1-7)
xox

33

3.38. Haiigure sce pemems ypasmemus cos'x—cos3x = 3cosx —

- [

. o
[ %]

3.39. Hailgure e pememisi ypasmemus cos5x +cosTx +2cos® 2x—

~2sin’ 3

0. yaonrernopniomue yezono [+ <2.

3.40. Pemure ypasueme:

1y tga* = otghe; 2) sinx = cos&

3 sin(zs—ncnst: m[zﬁlmx], 4) sin(rotg x) = cos(ntg x).

341 Hoxazute, wro ypasuente sin (cos x)

s(sinx) e micer pe-

3.2. Pemenne cHCTeN TPHIOKOMETpIUECKHX ypaBHeHHi

Omupasicn ma WsBeCTIME METONM pellemi CHCTeM ypasemii,
OCTAHOBHMCA Na METORGX POICNIIT HANGOTCC HACTO BCTPCNAIOMIXCH
cueTen TpuromOMeTpIeCIiX ypasueniii.

s
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2) (& - D+ x+ 1) (€ x 1)
3) (x — 1)x - 2)(x - B)x — 4) 1 (& + x4 x4 1)y
4 @@+ Dl + 2)(x + )+ 4) (@ - 2 - D

5.24. Haiiure nessie KOpHI i PASIONHTe Ha MHOHTENH:
1) x* - Tx - 6;
2) '+ 92 + 11z
3) 2’ + 527 4 3x
4) 2 + 92 + 23x + 153
5) xt - 200 - Bt 4 4z + 45
6) xt — 6x* ~ 14wt~ 11x ~

5.25. Onpeaeaure nesie Kop:
1) x* - 20 - B2+ 18x - 10, 2) x° — 4’ + 4a 4 52 ~ 65
3) '+ 327 - 120~ 38x - 24; 4) x' - 62— 1dxi- 1y - 4.

5.26. Pasnomure ua MuowmuTen:
Dxt-xi-x- 2 2) x* - 62% ~ x + 30.

5.27. Pasnomure ua suowmuTen:
1) x° + 9x° + 23x + 15 2)(r -1y +(2x+ 3P + 270 + 8
3) (x4 Dt +2) + (x + 2+ 1) - 234) 2° — 152 - 16.

5.28. Onun w3 xopueit nuorowsema: 1) ¥* + ax? - 5x + 6 paven 3; 2)
2%~ x* + ax + 12 panen - 3. Haiizure ocTarsusie Kopii.
e

5.20. floxanure, wro npn KaAoN SeTHON HATYPATLHON 1 SnatemHE
Seworownena n° — 5n’ + dn Aemwres ua 240.

5.30. Jlokasute, wto Axs KamAOro HeveTHOro X = 4n + 1 suatemue
Mitorounena x' + 3x* - x ~ 8 zeaurcs ua 48.

5.31. Tlpu xaxos anauewmn k muorownes x* + 6x* + kx + 12 geanres
a gsywen x + 4 Ges ocraria?

5.32. Tlpu xawix amatenusx a m b Hepesil MHOFOIeN xemwTes Gea
ocraria na BTOpOi MOTOwReR: 1) x' + 3% — 2x' + ax + b ma
F-Br+ 22 -2 tax+buax-x+1?

5.33%. Onpeaenure ocTarox or fenemns moforo Muorownena f(x) Ha
amyren x -

Yupamuenus s nosropemsst
5.34. Pemure ypasnemne x* - 2x + 3 = 0 rpaguteckiy cnocoox.
5.35. Pemure nepanencraa:

1 fe-8l<4; 2) 20+ 82~ 5> 0.

I






OEBPS/image/123.jpg
[ TPronoRETPEGE YRR X CHCTENST

3.2.1. Cucrevus ypasuenuii susa

)

cosx-cosy = b |cosx-siny

CKIaTMBas YPABHENNS 1 BHINHTAS W3 OAHOTO YPABHEHI APYFoe,
noxywim

cos(x—y)=b+a; " |sin(x-y)=a-b

OueBIIO, 4TO DTH CHCTEMS HMEIOT fefiCTBITe TLIbE PelerIs Tora.

{m‘zry): -a, {u..<x+y.:a+b,

& romxo orza, xoraa [a+5] < 1 i |a - b| < 1. Paccuorpims mpepst.

B
T‘
B
=

sinxsiny
Tpisiep 1. Pemmne cuctesy ypasiemstii

cosxcosy
A Kax 63110 cxasano pile, AANEYIO CHCTEMY SAUMIIEN B BIAe

x
xoy-2Xiomh hez,
cos (x -y} ¥=*%

s
cos ey-Eram, mez.
(5o -t

Orciona, yHHTHBAS SHAKH «+> 1 4+ B UEPEOM YpABHEHIH, NOTY-
I3 COROKYILHOCTE CACAVIOIITX CHOTEM:

x.n
2 Z(2k+m),
§tg(2k+m),

[ ———
sinzx-siny - a, sinx-siny - a,
tgx tgy=b abe0; |ctgroctgy=b a-be0;
sinx-cosy - a,
tg - ctgy = b, a-b# 0 TaxRe cRORRTOR X cncrean mwAa (1).
Paseann nepsoe ypanmente ccrest
{m.x cosy - a,

cosx-cosy =b, b#0 ma sropoe, moryums ypaemse tgX =

sls

s
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1.44. Haitzure Towscn nepecesemua dymeui ¢ ocsio abomee:

1y -3z -x% 2y-8c-6x+1l; ZHy=Vr-2-%

Y y=5-V2rels 5 y=le-d|-2 6) y=3-[2x+3.

22, ccnn x <1,

(=1 ccau %30, =
ny=i1 8y=q 1

Tt - ecan x>1.
1 x

-1, ccn —3<x<0,

1, eomn 1<x<5

1.45. Jlas ymmmn £(x) = lx. eom 0<x<l,

146, Jlas pysmmmn f(x) = {

R 1) (1
nafizure anasenua f(-2), £(0), /(5). /(5), ), ).

% -1, comn [1|<2,
1, ccmn x> 2
naiigure smasemts f(-2), /(0), f(2), [3), f(5).

1.47. Ha pue. 1.28 sapan rpadusc dymum y=o(x). Haiigure:

1.48. Haiigure ofnacts onpeesems dymxi:

)

1) 6(-5), 9-2). 0(3). 95);
2) auavemun x, yromnersopmomie pascxcTaaN o(x) = 2, ¢(x) = 0,
o) =-1.

S HAA -+
\
i

1) fx) 1 2) g0 =Vx+3; 3) b =V -1
4) 1) =V16-2  5) g()=V5-10x;  6) o) = V10x-5;
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1.49.

1.50.

151

152

153,

154,

1.55.

PAsgEn T

20 (= J3ErL
B

1
3 8=

DEE=5
Meeaenyiire dymimo ua uernocts:

D) =9 e =0 3)h(x) - (2 3x) + (2 + Bx);
4) f(x) = (5x - 2)' + (5 + 2)5

5) f(x) = (x = 6)x + 3 + (x + 6)'(x - 3).

Oupezeare wernocrs dymxim:
1) y= G- 1+ @B+

2) y= ()-8~ -5+ 3

Toxanure, uto ann pymewm  y(x) = 3% + 52’ ~2x* mepuo pa-
BemeTno (=) = W(x).

* ~ 22" —3 sepuo pasen-

Toxancre, aro ans dymcmm y(x)
erso W(-x) = y(x).

c

Manectnio, wro ymxmimn f(x) u g(x) Bospactaior wa npoMesyTIe
(a3b). Jloxancire, wro ma srow mposescyTice pymicuus: 1) f(x) + g(x)

1
sospacaaer; 2) () soapacrae; 3) ~f(x) yGuvacr; 4) 7o yGuvaer.

Haiizure nauGoibiee i HANMCHENICE GHAUCHI (YHKMIL:
1) f) = Ja2" —12040-2  2) g) =3+ -Bx+2;
2 X raxed

B M= R rvrTy

Cromexo xopreit Moer mers ypasnemne f(x) = 0, ccnn nssect-
Ho, uro gymxwus f(x) Bospacraet (yGumaet) Ha Beefi uuc70RON
a
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npsofi u ee rpadmi me meer Touex paspsrma? Moser i oT0
ypasuenie e mreTs Kopiei?

1.56%. Hovectio, wro dymiwus f(x) neversas, npusen:
1) 1) = 22, x30; 2) f(x) = x*, x<0

3) f@) = x* - 2x, x30; ) f@) = x, x>0
Bagaiire ory ymkiimo 0RO (opNyII0i 1 moCTpOfiTE ce rpAIK.

1.57. Hasectsio, uto dymsnus y = f(x) wernas, npuuen:
1) f) = x, x50 2) f(x) = #* - 3x, x>

1
() = x ~2x, x30; )= ——, x<0.
3) fx) 2x, ) 1@)= g0 %<0,

Bagaiire oty Qymmmo opuoil popuyioli u mocTpoiiTe ee rpa-

uc.

B ynpaxcuenusnx 1.58% — 1.61% uccaexyiire dymsims i nocTpoii-
me wx rpadmar.

3,com x <-4,

1.58%

x|+ 3] eoan —4<x<4,
3-(x -4 comn x> 4.

8~ (x +6)°, comn x < -6,

150 6]x|+8], e ~6<x <5,

3, ecom x> 5.

| conn f¢] < 2,

160% v
V2, o x>2.
— A=} ccan fe|<4,
1610 v =
E ecn [¢] > 4.

1.3. Hpoereiiman exema uecaenopamus dymsums

Mecaexosanite ymiian YA0GHO HPOBOANTE O OnpeAeneHOil cxe-
e, T0 ofieruaeT NpOIeCe H3YNERI CBOHCTS (YNKIUN 1 NOCTPOCHIS
ce rpaguka. PaceMoTpuM mpOCTEfiIYI0 CXENY HCCTCAOBAHNS (K-
o

a
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1. Haxodsm oSacmy onpedeaenus gyniuu, mouku paspwiea, ecau
2. Onpedeasiom wemnocms u nepuoduunocms Gynryuy.

3. Haxodam movsu nepecetenua spafpina s ¢ ocaxs koop-
4. Haxodam nposexymrcu snaxonocmosncmea gynwiu.

5. Onpedeasiom npoxesxym Gospacmanus u yousanus GyuKYLL
6. Hazodsm mowku skcmpenyia u navenus gyusuuu & smux
7. Ecau amo neoSxoduno, mo donoanumesio naxodam Koopdu-
HAMbL HECKOABIUX mOUCK, npURADACKQUUX TpauKY PYHKUUL, u
exexamuuno cmposm zpagur pynruuL.

Teneps, nosicii npHAMeHeHHe DTO CXeML Ha TpIHMEpE.

Tpusiep. Hecaeayen dymmuto f(x) = x* - 2 nocTpom ee rpad.
A 1. Tax xar sopamense x' — 2x° meer causica npu moBos e~
+), 70 ofaacTLI0 onpexenens Aamnoi pymium awaseres D)) - (~
+2). CreaoBareabho, (GymImIS HE MmCET TONEK PapHBa.
2. a) Chanana BCHOMIINN OUPEACICHIIL UCTHOCTH 1 HEETHOCTH
Gymenn.

Ll 90 s

Onpenesenie. Ecu ofnacms onpedexenus gywesuu y = fix) cus
nempua omocumeso HaNaa KoopOUHGM  GeinOTIEMES pasercmG0
1) = f2), xeD(), o)
mo gyniuus f(x) nasssacmes vemmuoi.
A'ccau axecmo (1) esinoansemes pagencmao
=) = ~1(2), xeD(P), @
mo gyniuus f(x) nassieacmes newemmuot.
Ecau nu 00no u3 pacencma (1) u (2) ne @unoansemcs, mo gyns:

yus y = f(x) nasweaemes pywkyued 06uezo suda (DOB).

Tpadpr wersoit ymirnn cnverpien oTociTexsino ocw 0, &
IPAIK HUCTHO (YNNI - OTHOCHTEALO HAYATA KOOPAMHAT.

B nanten cayune D) = (<=; ) 1 f(-2) = () ~ A-a) = 3t~ 22° =
~f(x), 7.c. hymeua anazerca wernofi n ce paguK cieeTpICR OT-
nocwrenmo ocir Oy. Toras Z0CTATOWHO eCaCAOBATS (YNKIIO TpI
30 u nocrpomTs wacs ce rpaguca, pacnozoxenyio s 1 u IV Koop-
e —

6) Ecan maiigerca uncno T # 0, Takoe, uto ans moGoro xeD(f)
umomnerca pasencrso f(x + T) = f(x), T0 dymemun f(x) nasmsacr-

B namen c1yiac Rannas pyRKIIS HENCPHOMIIECIAS, T.5. HE CYICT-
syer wcaa T # 0, A1 KOTOPOTo BHIIOAHSIOCH G5t YKA3NHOC PABCHCTDO.

2o a
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3. Jlns moro wmobm maiiTn Town mepecesemtn rpadua Gy
= /() c ocw0 abenuce, neobxoamo majiTh Koprn ypanmems f(x)- 0:
-2 VZ =0, x, =2 Torma rpapux ammoii
e nepecoracres ¢ oewto Ox b Towkax 4, (B 0), 00; 0) u
4,4 0).

Wy ¢ ocsio Oy nepecescacres 1 Toue (03 f(0)), T.0. B ToTKE
0(0; 0).

4. Urofu ompenemuTs mpoMeryTIH amaKomoCTORTCTRA (bymKMI,
pacnozoxme mymn ymKIII B nOPAKE BOIpACTANISL (ccT MMEIOTS
oW PAIPLIEA, TO X TAKKE BICTONAIOT B HTOT CTHCOK). DT ToUKH
pasbumaor wc08yI0 och HA MeCKOTBKO MPONEAKYTKOB. ClEAYET ompe-
JTHTL GHAK BYNKINN A KAXAOM H3 NOTYICHNIX NPOMCHKYTKOR (3
KancRo w3 WX (YHKIS He MemSeT cROEro amaxa).

B paccwarpmpacnos MpuNCpe HYATMN (BYKIMN ABASIOTCS TOS-
xn x=-v2, x=0, x= V2. Bru Touxn pasbuawor umcrony™ OCH HA
wermpe mponescymica: (~=i- Z), (~v2:0), (05 42), (VEi+ ). Uro6u
OmpeACANTY SHAKH (YNKIUNI KA KANCION 13 YKASANUELX TPONEAYTKOD,
npeoSpasyen ee  mpomaseaenme: f(x) = x' ~2x* = x* (x+2)(x - )

1 onpeaeay amAK BYRKIUI METOZOM HHTEpRATOR (pitc. 1.20).

. RN

Puc. 1.20

Sx,

Orciona sgmo, wro (pymicnus 50 MuONECTSE

o[V +)

pomser nosoessnse e,  so osccrse (350)0(0:E) -
e ——

5. Urobu onpeneants mpowenymcn pospacamu u  yGmsamns
by, npeoSpasye ce: f(x) = x' - 26 = (¢ - 20+ 1 -1 =
=~ 1)* ~ 1. Orcioga mamuo, wro mpu x* — 1 = 0 sam x ~ 1 pymwcun
pUIEMACT HARMCHLIEE MANENIe, A T NEDE BOIPACTAINA BEITIIIE
lxf ymmus f(x) = x* ~ 2x* neorpammenno sospactaer. ClegoBaTens-
20, ma mpomenyTKe (<5 ~1) dymuns yompact, @ ua mpOMCHYTKe
(15 +20) nospacracr. Ha otpeawe [~1; 1] pymsmns » Toue x ~ 0 npummea-
ex nanGonbmee natemne. Buaunrr, 1a nposexyrrce (~1; 0) ona pospacTac,
2 a npowexyTre (0; 1) youpacr.

6. Ecan npit amwicenn 1o ocit O C1e8a NATDAD TONKIL X,, e AL
tomefica TouIoi PAIpLEA YKL, B KOTOpOIt MPOMEAYTON BOIpACTAIL
YL CNCHACTCA NPOMEIKYTKON YOLIBAILE 1, Ha0GOPOT, TPONCAYTOK
OMBAMIA CNEHACTCR TPOMCHYTIOM BOSACTANILR, X, ALIACTCR TONKoI:
DiCTpeMYMA. A WMCHRO, CCH B TOWK X, TPONCAYTOK YOLBANI TEpeXO-
AT B IPOMEIKYTOK BOIPACTANILA o 9T TOUICA ABIACTCH TONKOI MUHIMY-
a
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5.3. Kopuu muorowsena. Teopexa Beay. Cxema Topuepa

Eean n wnorounene
fx) = ax +axt + b xta, o
BMCCTO X MOACTABITL SHANEIIIE €, TO HOAYWI
MO =ae tae + . ta cta,
xoTopoe nasuBaCCa Savenuen unozourena f(x) upi x = c.

Eeaut f(c) = 0, 70 "neo ¢ nagumactes Kopuex Mnozounena f(x).
Jloxasices: CTEAYIOMYIO Teopexy, KOTOPAs HOCHT MM (BPANIYACKOFO
maremarika 9.Beay (XVIII 5.), sannMaBmIerocs HCCIeAOBAHMEM CHCTE-
Mt aareBpaICCKILY ypABRCNIE BuCHIIY CTeeHeiL.

Teopema Beay. Ocmamor: om dexenus snozouzena f(x) na day.
waen x ~ a pasen f(a).

A Ocrarox r ot gesenns MHOrow1ena f(¥) Ha ABYWIeH X — a ABIseT-
s MHOrOWIeHON Hy7enoi crenem, .e. f(x) = (x - a)g(x) + r. Oreiona
npn x = a mucen: f(a) = (a - a)g(a) + r uau f(a) [ ]

Teopema 2. 11 mozo umod w0 x = a Gbizo KopHes Anozo
waena (x), neosroduo u docmamouno, umotu nosousen f(x) de-
Auaca na dayuren x - a Ges ocmamsa.

A Tiyers wnorownen f(x) aemwres na x ~ a 6ea octarxa. Torga r = 0
# 110 reopun Beay f(a) — r ~ 0, T.e.  ~ @ - Kopems Moronena f(x).

Obpatio, myers x ~ a - Kopems Mmorowzena f(x), .. f(a) - 0. Tor
A 0 Teopente Beay ocrator: ot sexemus f(x) na Avyuten ¥ - a Taxo
7= f(@) = 0, 7.e. suorounen f(x) gemures na x - a Gea ocrarxa. M

Wrax, urobst maittn xopmu Mmorowena f(x), B cury xoKasa:
Hofi TeOpeNEI, BOIMMKACT HEOGXOAMMOCTD HAXONACHI €ro AMHCH-
Hix Aeanteseii. B 9T0i CRAGM CYIECTAYET NPOCTAR CXMA ACTOHHS
Muorounena f(x) wa ABYSACH X - a. DTOT METOA AETCHUA HAIBAIOT
cxemoii Toprepa (5707 cnocod mo cymectsy cosnagact ¢ memodox
manv-w0ans, npumensmmumes b cpeanenexopon Kurae. B mavane
XIX 5. on 6s1 sanoso oTxpwT anramitcimn maremarmxon V. Top-
nepon).

Tiyers s smorosnena f(x) = + @ + ..+ a ¥ + a_ -

nomusieres panencrso
) = (& - gt + 1. @
Brecs q (x) - smorowren (n ~ 1)-i crememu:
Q) = b + b kb

Vamoncun guyten x - ¢ ua Muorowen (x) u cpasn Kodp -
CHTLI DK OAUNAKORLIX CTOMEHAX X B PaBeHCTSE (2), HOAYIRM:

o 15
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s 70ro pasesicrsa onpezemin . BaTen NOACTABHN er0 B T0G0e YPas-
HeHHe CHOTEME! It HAXOIN .

xeosy

Tipisiep 2. Pemy cuctesy ypasiemusii

cosxcosy = &
W

A Kax yae ormewan, us 970 CHCTeMM HOAYTHM ypaBHeHHE
1

=
w=toe-Zimk kez.
L 6

Taxe xax s)nx:nn[§+nk] 1) % 10 3 meproro ypasrernia
oo cucsas e (4 Loy 1 any = 2 1. oo
- :mm((qr %)+2nm, homez.

Eems k=20, neZ, 1o y=to+2mm, mez,

accmm h=2n+1, neZ, o y=s2"

+2mm, meZ.

3

Orze

(L mem], (Brms 22 v2mm) bomez.m
g 3 0 3

3.2.2. Cucrevsr ypasuenuii sua

@)

Fenttondier

PeIIAIOTCs METOROM sanels mepeNentoi: U
u+o
4ot

Pemenite crcrens: aiza

inx, v=siny.
uto

{sm x+sing =a, {nmx +cos

a,  [eosx+cosy=a,
cos® x + cos” y = by

cos” x + cos'y

sin’x+sin'y =b
amazormo pemenuio cucrexs (2).

HETPYAHO MOKA3ATE, UTO CACAVIOIIIE CHCTEME PABNOCITLIEL
sinx +siny = a,

© 8
sinx -siny =—.

{sin xesing

sin’ x —sin’y =
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2= b cb,
=reh,

01088 b, = 4y, b, = €b,, + a,, k= 1,2, ..., n - 1, T.e. Kodpipmms-

ent b, pases cynie IpouIBeReNHA HICTA € Ha KOXpHUIMNT b, , 1 CO-
OTBETCTBYIOMEr0 KOMppUIKCHTA 4, B KOMIE BLNONSETCS PABCHCTSO
ro=cb,, + a,. Wrax, xosppumentss Muorowrena g(x) u 0CTaTON I
MOXHO OUPEACANTE NPOCTEMUMI APHOMETUNECKIMM AefCTRUANIL.
Teneps. paceaopin npunepuL.

Tipiniep 1. Pasesine amororwren f(x) = x* + 194° - 30 ma gmyanen 2 + 1.
A Cocramim creayiomyio Tabaimy, cocTomyio u3 amyx crpor. B

nepuoii cTpoke samucuBaTCs KOXpHUIIENTH MuOTOLIENA (x), A 5O
BTopoii ~ KoapummenT: g(x) 1 OCTATOK I.

Amyen x - 3.

a1 a0 @, -19

b,=1|b, =D 1+0--1]b,- (D (1)+19-20

L0 a, - 30

(-1)-20+ 0= -20 (1) * (-20) - 30 = ~10.

Hrax, q(x) = & - x* + 20x = 20, r = /(-1) = ~10. W
Tpunep 2. Paszenm smorownen f(x) = x' — 82' + x* + 4x - 9 ma

A T8 1 [a [9 |
s[5 [ [ [

Mrax, q(x) = x* - 5x° - 14x - 38, r = /(3) = ~123. W
Cxena TopHepa ACTO HCTIOALGYeTCS! NP HAXOIKACHII HEAOTO KOp-

Bt MEOTOWIEHOB ¢ HenMH KodPUIHenTAMI.

Tpisiep 3. Haitne qexste xoput Muorowiena
1) = = + 2" - 5% - 6.
A Tease xopun aaumoro nmorowsena (comi oms wweworcs) -

matoren aemTenTNR CBOGORNOO wiewa (~6), T.c. HeAME KopuI HAXO-
Ao cpemn witcen +1; £2; £8; 6. SRATOTCS AN ST WICTA KOPHMH
‘ranuoro amorouacna npoepi ¢ Homompio cxexss Copiicpa.

16

1) Tiposepun, sinasercs: mu wicio 1 xopres Muorowiena.
12 ]5]6
113 [2[=®
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atgx+btgy=c,

Obosmarto u = tg.x , v = tgy . Torma cucreny

npuBoN K BAY:

cosx +cosy =

Tpiesiep 3. Pemme cuctexy ypasnenic
sin’ x +sin' y =

A Tpmensin Gopwyny sin’ x =1-cos’ x, gamyio ccreny sam-

mex » mze

1

cos.x + cos,

cos” x + cos’

BRoas 060QHAUGHIA U = COSX, U= COSY, HOAYWIN CHCTEMY Ypan-

1
urv=2,
B
2 ol
ot =1
1
Orciona u, =
cosx =0,
1=
cosy ==
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Orciona r = -8 # 0, T.e. x = 1 e ABIARCTCH KOPHEM MHOTOWIENA.
2) Iponepus, ABaseTcs U MU0 ~1 KopHeN MHOFOUIEHa.

1256
s[1]1]6]0

T.e. r = 0 x sepro paszowenme f(x) = (x + 1)(x* + x - 6). Crenova-
membio, x = -1 - xopems Mmorounema.

Kaxue eme smcra ABAmOTCS KOPHAME KBAXPATHOTO TpexSema
() = x* + x - 67

2w -3 - Kopun gammoro KBAAPATHOTO TPeX-ITCMA.

Orser: ~15 2 -3.

5.4. @opuyaa Buera

Eean siorousen f(x) reanten Ges ocraria na (x - a)', a na (x - a)"
se geaTen, To X - 4 HASMBACTCA KON MMOZOuRENA () Kpam-
noemu k, r.e., ecan f(x) = (x - a)'g(x)  g(x) we gemures Ha % - d, 0
a - xopens pammuocmu .

Eean = 1, 70 % = 4 NASMBACTCA MPOCMIMM KOPNEM MHOTOLIEHA
fx). Hanpusep, ans nmorouaena f(x) - (x + 1)(x - 2)* ameao ~1 -
IpOCTOIf Kopeih, @ ¥ = 2 - Kopems KpaTHoCTH 2.

Ean xoodimstent npu crapmen waene smorowsena f(x) pases 1,
0 ero o0 Samicars, B BHAC

) =2 +aEth o ba x b,

ror smOROIEH HAMBAIOT npUGEdENND N HHOZONACNON.

Jlan a0Goro worounena n-it cremenn ¢ AccTanTeRLNLMN Ko3D-
urenTaN KoMICCTRO CTO ACHCTRUTCALKLX KopHeli He peRIIACT

A JleiicTBuTe 1O, eCIM KOMMYECTRO KOpHel MHOrowena n-it cre-
nern f(x) pasio 1 + k, TO s er0 AeHCTBUTETHEX KOPHEH U, 6y ey
G, .0, @,,, WNCET MeCTO paBCHCTRO

1) = a,(x = )% - @)..(x ~ @)o.(x ~ @) (reopena 2).

B enoii wact oToro panencrsa - wiorowien n-i crememi, a
pasoit - smorouen (n + k)-ii cremems. DTOTO GLIT He MOET, T.1. 9TO
POTHBODENIIT ONPEACCNIIO PARGICTEA MHOTOUCHOB. CIEAOBATEALIO,
KoauECTRO AeiiCTBITETLILIX Kopueil MuOrOuCRa f(x) He MpeBMmACT
wena n. B

Tenepn paceworpis NpHBeACHNLL MHOTOIEH 370 HOPAAKa:

fx) = %+ pxt b gx +r. @

TIyers oroT smorowTer micer 3 REHCTBITEALILLX KOPHS: €, €,y €,
Cpeau omix Kopueit soryT Garmi 1 Kparnse Kopins, TorAa Bepio 1.
acetso

X gr = (- ) - e)E - 6.
Pacicpoess cxofich B paRofi HACTIE ABCHCTE 1 SAMIEN HoAYUEI-
sl MOTOWACH B CTAMAAPTION BIAE:

ur
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3.2.3. Cucrevsr ypasuenuii suza

sinx + siny = a,

@)

xiy=a

PEIIAIOTCS ¢ NONOILIO MpeOGpasoBAILE AeBoil HACTH e TEPBOXO YPaB-

xry x-y

nemus » npouamexemme: 2sin cos
pomanea 3

=a. Toraa ora cucrema

2.
sanucuaeres Tax: 2 2
x+y-o.
Brecs BosMoncHu ABa cayAs.
o

a) Ecan 0, %o o =2nk, ke Z. Torza y = 2rk—x. Orciona

15 mepsoro ypamens cuerenst (3) sinx —sinx = a , T.e. 97a cHCTeNa
sreer pemenue TonsKo upH a = 0. B otow ciyuae cuctena (3) pasio-
b ypasmemsio X +Y =

o
eau sin> £ 0., 1o
6) E 3%0.

:
S A x4y =a.
v
% + 2k,
2sin %
:
F arccos| e —2nk, ke Z.
2sin%
{

OueBiio, A7 TOrO 4TOGH HCXOAHAR CHCTEMA HMEa pemmeHHe, He-

o600 BMTOAHENHE VeTORS

< 1. Ecan 70 yeaonue napy-

meno, To Aaumas cucrema ue umeer pemess. B

o
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(0= e)x = e)x — e) = (¢ = (¢, + ex +ee)x - ¢) =

Mrax,

ey et e)a (e, e, T e - e,

X pxitgr b r =X (e, e, e
Hlee, e, et - e,
Orciona, cpanmuBas KOd(pUIENTS TP OTINAKOBSIX CTEMEMSTS T,
oy

“@)

970 Gopuyna masmpacTes gopmynod Buema Ans MiorowieHon
3-ro nopaaka.

Menonusys opuyast Buera, 10 SaamIsiN KOPISM MOKHO B0CCTa-
HoBUTS cooTBeTCTBYIOMMIE MEOTOWwTCH.

Tpicsiep 4. Bamumiex snoroses, IpocToil KOpers KOTOPOTo paser
2, & AByKpaTHALit Kopeis pasex ~3.

A Tax xaxc ¢, = 2, ¢,
-2-3-8)-4,q
2(-8)(-3) = ~18. Tloaroney f(x]
Tipi naxoncxemun Kopieii MHOFONICHOR BHCHICH CTENENH HOTLAY-
10TCS METOROM MORIKERIS X CTEMeHeI, PAATATAR ITH MHOTOLICHE! 1
soxTens. Jus 9TOfi HeAN HHOTAA MOTLIYIOTC METOZON Heompee-
AeHHLIX Koo HIEHTOR. PACCNOTPIM STOT NETOA Ha IpIMCpE.

-8, 10 110 dhopuyte Bueta
27 (-3) + 2(-3) + (-3)(-3)
4

3x-18.W

Tpuseep 5. Haitnes wncan A 1 B marie, wrobu mieo wecro paser-
etBo x' — 3x" —x + 3= (x" + x + 1)(x* + Ax + B).

A" Pacipoest creoGicn » mpanoii wactir aToro paeroTsa i mpiBeRe
ero x cramzapriony sAy:

(P +x+ 1) +Ax+ B)=x'+ Ax* + BX' + x* + Ax* + Bx + x* +
+AXx+B=x'+(A+ 1 +(A+ B+ 1)x*+ (A +B)x+B.

Cpasmsan oro supaemme ¢ smorowenow x* - 3x* - x + 3, mo-
Ea e e————

A+1=-3,

A+B1-0,
A+B
B-

5)

Orcioma A = -4, B = 8. Orner: A= 4, B- 3.1

Banevanue. B cucreme (5) muewres 4 ypammenns n 2 nemaneet-
HLX, T.e. KOTWECTRO ypaBRCHI: GoMbme, TeM KOMITECTHO HEMIBECT-
max, Tlozobmste cuctesst woryr 1 me wwets pememms. Ecan cucrena
(5) e myexa 6o pemenns, To Mmorouten ¥ - 3x* - x + 3 ne xemmacs
611 ma xvazpaTmurii Tpexen x° + x + 1 6ea ocTara.
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sinx-siny = a, [cosxtcosy=a, [sinxtcosy=a,
xty =05 xty =0 xty =

pemaloTes aRATOrMLHO.

sin® x + cos” y

Ipuep 4. Pemtuy cucteny ypasmenisii

x

xty=

A Tipmwenss dopyaut Asoiinioro aprywenta, moxymu:

cos2y —cos2z =1, [2sin(x+y)sin(x-y)=-1,

o " o

wyE
rg

Eean k=21, ne Z, 10 x=7n, y

3n
aecnn k=241, neZ, 1o x= s qn,
. N v

o o m >
Owser: (w5 gom) (Frwm —Somn)nez g

Cuerenst suga

sinx-siny =a, [cosx-cosy=a, [sinx-cosy
xty =05 xty =0 xty=
PemaoTes € HOMOWbIO NpEOGPAIoBAIILS TPORIBCCHIS B CYNMY.
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Tpisiep 5. Pemm cuctesy ypasiemitii
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PAsgEn'S

1. Hamausere omuit vt ssorowiena n-i erenems. Yiascre ctaj
i wiew 1 caoGoAH nen.
CopayaupyliTe 1 AOKKHKITE TEOPONY O FACACHIN MHOTOICHA Ha.
Cipopawy.upyiize i zoxasize Teopey Beay it ce cueacraits.
. Ha npusepe noncize casie oxexss Topiepa.
Hanuumre Gopyay Buera jis ioroswienon 2-1, 3.1 u 4.1 creoins.
. KAk HCTIONLIYETCA MOTOA HCOUPOACIOHLLX K03PHIMEHTOR? O
Acuure aro 8 npusepe.

Ynpamuenus
A

BumomITe KenCHIE C© OCTATION TEPBOTO MHOTOSIENA 1A BTOPO:
De-prr-rtr-L oozt

P-2tx-L Pox

Hyrtr-z £

Dr-L trr oot Rt

Onpesenmre A, B u C Tar, arods:

1) ¢+ 20 - 162" - 2% + 15 = (x + D' + Ax® + Bx + C);
2)8c — x' ~ 82 + 1= (* + 1)(3x" + Ax* + Bx + ).

Bumonmure gerentte Muorowiena wa Amywien x + 1 mo cxese
Topuepa. Hajiure ocrazor 1 nenoamoe nactuoe:

1) 2+ 92 + 82x + 16; 2) 1z - 4+ 27x' - 92
8)r-Tx-6 4yt 192 30,

Tlo cxene Toprepa moxasciTe, 470 wicaa ~2 u 1 ABAmI0Tes KOP-
1) 220+ Tat - 20t~ 13x + 65 2) (6 + 2 + A+ 2) - 125
B) (@t x I x+2) - 12

Hamuuire auorowien 3 cTenem, KOpHI K0TOpOTo pasis:
D128 20, -LL 3214 41,23

Uuean 1 1 -2 ARAROTO KOPHAMI MHOROWICHS 2 + mar + nx + 12,
Haiizure ero Tperiii Kopens.

Uueaa 1 u 2 ARAOTER KOpHAMI MuOTOLieHa ¥° — 4x° + ax + b,
Haiigure wcaa a, b u Tperuii Kopers.

Uueso -1 smaserca xopex Muorowneia ¥’ ~ 2x* + ax - 2. Hai-
uTe 4Ba APYTIX KOpHS  KOXDGHILHENT a.

‘Hamuurire MHOTOWIeH, KOPIH KOTOPOTO paiii:

1)-1,2,3, 4 2)-1,0,1,2,3.

‘HaiiuTe ne/se KOPHM NHOFOWIEa i PASIONHTE X0 Ha MHONI-
Dr-4r-x+d  2xttr-Tei-x 46l

1o
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A Kax 63110 oTvesteno shime, oTy CHCTeMY SAIHIIEN B BiE

sin (x +) + sin(x -y) = V2, sin(x-y)
31 B
31
x+y = x+y =32
1 V=g
ar
x-y=(-1) Zemk hez,
- 1
P13
1
Oreiona
™ = 3x
Zimm Zonn), (Fvani-tn) nez.m
2 1 1
DoltiiG ORI

Cuerenss muga

tgxttgy=a, [etgxtotg,
xiy= xty=o

{tgx te.

a, [etgx-ctgy=a,
xiy=o

xty=a

TaluKe PEUIAIOTCA YKAJANHAIM CNOCOGON..

3.2.4. Cuezewss ypasmemit swza
{. inx + bsing ~c, abicc R,
peoss +qeosy =, pgur R

rofu pemms cuctesy ypasmenuit otoro suga nps a %0, p#0,
ee aammcumaior 8 BuAe

Barew 06a YpARNCINA BOIROAAT B KBAZDAT I, CKAGAMBAR IX, HO-

TonkKo OT HepeNenHO Y.
Tipisiep 6. Pemmy cuctesy ypasiemsii

Er——— :( Emy) +[L,1my]z SR s
»

5sinx—siny =0,
Bcosx —cosy = 2.

A Hseeon { iny =Ssinx,
cosy = Beosx -2

50
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sa. e B TouKe %, TPOMEAYTOK Bospacramia
nepexonuT B mpOMENYTOK yOuBam, TO ITa
Touka smameres Towkoi Maxemyma. Touwa
MaKeHMyMa 0BOIHAUAIOTC UEPE3 X, & TOU-
Kt nmaseya — wepes ¥, . CooTseTorByonue
anavenis dysig 0BoaRATAIOTCS Wepea y, 1t
Y., cooTReTCTRCHHO.

Bepnenea x mameny npustepy. Pymsmn
@) = x* - 22 = (2% - 1) ~ 1 npmmaer nai-
Memsee aRatenie B TouKax x ~ ~1 1 x = 1,
7(+1) = 1. Buawur, Town ¥ = ~1ux =1 -
T ammmMysa oroit dymxumm. Ha orpea-
xe [-1; 1] bynscuus npummaer nanGomsiree
suasenme B Touxe x = 0, f(0) = 0. Cxexosa- Puc. 1.80
Teasio, x = 0 ecrs TouKa MaKCHMYMA.

7. Wrofut nocrpours rpadumi Aamuoit pymkin (pie. 1.30), yxo6uo
nom3oBaTECS CrEAVIOIe TAGIIICIL, TAC OTMENAIOTCH BCe BHABICHIbE
cnoiitera mconexyemofi (ymmm:

5 |[emi-48) |- & | (i)

1o | o o)

L7 fas [

(¢

/ L]

RN RN

Wy b Do oo opomame aeeaamonenms gymcras? Hopcmnscasin
KAA0TO 1D VKAUNIHIX HYHKTOD.
2. Kakie (yHKINDN HASMBAIOTCR NOTHMMI, KOKHO — HOSOTHMNI, &
Kacie — el obuero muxa?
3. Kakie GMKIH HAIMBAIOTCH HepHOTHCOK MK
1. Kaxaie 70111 4AOLIBAI0TCS TOMIANI MAKCHMYMA 1 MHHUMYMA (oicc-
Tpextya)?
5. Kak uHAUe MOMIO OUPOACTATL TONK OKCTPONYMA (YK, Ho
setomelt Toek: paspinal
6. HackomkKo Baio B IpEANAYIIeN IVKKTe Yeromie «pymKn, He.
nei0mel Touek: pazpuinas? TIpUBOLHTe IPHMED.

Vnpammueuns
A
B sazamusx 1.62 ~ 1.69 moctpoiite rpabuic ykasanmux dynknii:
1.62. 1) f(x) = 2x — 2) f(x) = 8- 0,5x;
3) f(x) = 3x + 43 ) 1)
163 1) f(x) = x* -~ 4x + 3 2) fx) = 2

Zia

Bl

ax -6
a
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1.65.

1.66.

167,

168 1y - |x - 1]
By=lr+3-2x- 1

1.69.

3y = (x+ 1 - 25

1.70. C nomonpsio maGona rpaduka pymicnus y = x* Hoctpoiite rpa-
e oy 1)y = - 8x + 73 2) y = 2 + 4x + 87

Yupawmuemus s nosropemust

1.71. Hammmre qroparysy oBIero wieHa nocieA0BaTe ILHOCTIL:

2)3,6,12, 24,48, ...

1.72. JlokaxuTe TOMKAECTBO:
1) (14 tg°B)(1 - cos” B

173, Pemmte ypasuenie:

sino +cosotga
oo sinG ctga

=tg'h 2) 2tga.

2)2p* + 3l - Tp

1.4. Tpocreiimmue mpeoGpasosamus rpadukon dymkmii

Kax G110 cxasano 5 1. 1.3 ¢ noMomsi0 npocreiimux neeneponaitii
MOHO CXCMATININO HOCTPOHTS rpadik (yHKu. OAHAKO B OTACTH-
HEIX CAYHNX YAOGHO CTPOTS rpaguic (YHKIMI ¢ HOMOIIbIO HPeOGpa-
aomanus rpagika pasce HayueHHOR dyHKIIL

6
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1.4.1. Mapanaeasuii nepenoe

Mst n0ApoBio uayan 970 MeTo B Kypee anre6ps u 8 wracce. Ha-
npvep, ecan moctpoen rpadums dymrmmt y ~ f(x), To rpadmc dym-
wn y = f(x - m) + n noxysa- TR
eres ¢ noMomEI0 HApATICTEHOT
eperoca rpagpca gy y =
= /) ua sexwop a=(min).

Ha puc. 1.31 usoSpaienst rpa-

uxn pymemii y = f(x) u y © iE|
=flx-1)+2

Teneps paccuorpuy npusep Ll
nocTpoemta rpaduxa ApoSio- Puc. 131

nciwoi pymaon ¢ nowomsio
TAPRTOTAISED perocs RS o6pETHD TP
Tipuesiep 1. TocTpow: rpagms pysmxiuims y = =—.
ey s ek dvimssia = ooy
21 xea-
ATk —=2"—— ——, TO JaHEYI0 (QYHKIMIO MOMKHO
x+3 x+3 x+3 e By

’ Taart
L5 x+3 +le
g =

Ho momyuuTs myres mapai- T
Zemmoro nepemoca  rpadpixa ol

1
< e sexnop

ymcna g

a=(-81), r.e. rpagum dyn- P

4
< mywmo momnss

smepx ma 1 emmummy napai-
Zemso ocu Oy . mepemecrn
580 na 3 eaunmp: napanzexsno ocu Ox (puc. 1.32). W

nun y =

Puc. 132

1.4.2. Pacraer

Jhnst seaczoro x cpapmse smavesns ymrui y ~ () 1t y = af(x). Tpi
x =z, i y - f(x) npusmniaer auaverie, pasioe y, - f(x,), @ dyuxs

af(x) - snasenme y, ~ fix,) - ay,, T.e. KAAACE MATCHHC HymCT Y —
= af(x) momenmnocn b a pas ‘o cpamnemm ¢ cooTneTCTBYIOWINI JHAe-
sy y = f(x). Hanpiawiep, ma puc. 1.33 nsoSpasenns rpaguics

a
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LY 44

Puc. 183 Puc. 134

dyucnait y = f(x) uw y = 2/(x). Mu mugus, wro rpagm pynun
/= 2f(x) noayunau nyres pacTaemna n 2 pasa rpaduca y = (x) R0

ocit Oy. A ma puc. 1.34 nsoSpancenss rpaduca dynicm y = f(x) n
1 1

: Eﬂl!. Bpeck rpaduk pynKmuR y = E,‘(z) ToNyumC MyTeM ciKa-

us 5 2 pasa rpaduxa y = f(x) x ocu Ox BrO7E oK OY.

Tpi a < O rpadu dymauun y = af(x) HonyuaeTen cusveTpIIL
orobpanenes rpaguxa y - lalf(x). Hanpuwep, na puc. 1.35 uaobpa-
et rpadi dymii  ~ f(2) 1 y = ~f(2).

Ha puc. 1.36 msoSparens: rpauxi "

- i ) Loa
Gymwni y = X,y = 26,y = gt w

Y i

Puc. 135 Puc. 1.36
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B 1 IO e gk s moerjoms o aokom pes-
eab0ro neperoca? Tpuexte piiep
2. Tipu xaxux auasewax a, (a > 0) rpaduk Qymws y = af(x) no
cpasmernnio ¢ rpadukon y = (x):
a) pacrarusactes b a pag;
6) caunaencs ¢ oci Ox » — paa? lpusesre npuep.

gy Tpussnams podon
1. Banommure rafmumy n mpoBCpLTe FocTonepHOCTS FPADMIOR, Ha0-
Gpancenmax ua puc. 1.36.

=3 1
1 1

1
2. Mo aerolt Gyars maroronste manon rpadc gy =
¢ €50 IONOWIIO HocTOliTe FpAII Gy Y = 3 (x+ 2 =3,
1
Y05,y =405 1Y my = 5 =P 2
3. Maroronure wabiion rpaia YR Y = < 1 ¢ 0FO HONOLI)
1

moerpoitre rpagui Gymzt y = ~

Vnpamueunn
A

174, Onpegeaure (yerso), rpaguic xaxoil dymimmn myiio mepe-
MecTuTh nApaTenLHO oc OX, WTOH MOTYWHTE rpAII cie-
Ayiomeit pymxuums. Tocrpoiite o6a rpaduica B omofi crcteme

xoopmmmar:

Dy=x- 25 y-xtbxt 9 By-(x+ Y
1 1

R L= O.usns g
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= 1=25sin’ x+9cos’ ¥ ~12cosx +4 = dcos’ x + Beosx —7 = 0.

Orciona cosx = 1= x = 2k, k € Z, aypasuemie cosx = — e ue-

1
er pemenius. Torza 13 FTOPOXO YPABHERILS CHOTEMb Oy <IN cosy = 1=
=y=2mn, meZ. Hposepra. Beru x = 2nk u y = 2nm, kym € Z, o

{smzu — sin2m

o, _[5:0-0
o
3cos 207 — cos 2mr = 2

31-1

Orser: (2nk; 2tm), kmeZ. W

Vpamuemun

B ynpasmennax 3.42-3.48 peumure cucresst ypanuenii.

A
aa, 1) [ cosy =05, K
421D Ysing-cosx = 0,5 :
sinxsing - 2,
Sy 4
tgxtgy -3
sinx-sing = 0,5,
3431 2)
T
% {m S— B
cos* x = sinxsin
344, 1) 'g”’"‘y‘ 2
2oty
3 [eosxasing =2eoss,
cosy +3siny = 2cosx;
B
sinxsing - -
345, 4

%0

sinxcosy = 0,36,
cos xsiny = 0,175;
1448
1
cos xsing = -3+ 242.

cosxcosy =

cosx +cosy = 0,5,

in? e
sin’ x +sin’ y = 2

siny =
2c0sx +cosy = 1;

Esinx = siny,

VZcosx = VBoosy.
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cos* rx —sin® 7y = 0,5
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sin(x +y)

~2cosxsiny;

sinxsiny

cos (x + y) + cos (x ~y) = 1,5;

4sin(3x +2¢) + sinz = 0,
4sin (22 +3y) +siny

acos(2x +y) = cosy,

acos(x +2y) = cosx (a>1).

sinx - sing,

cosx ——— = cosys

tgx +otgy =3,
L

fe-vl=

tgx tgz =3,
gy tgz=6,
xeyrz=m

-

0 £
igxigy = L.
gxtgy s
e

2) f
tgx + tgy = 243;
2ete 3
2cosz = Bigy.

2) {2cosy - 3tg 2,
20052 = 3tg .

Vupamuemus an nosropems

PAsmER S

Toxamnre, wro npswas x + Ty = 50 xacaeres oxpymocTs 2* +
+ 4 = 50, maibzure KoopANNATI TOWKN KaCami.

Haitgure cywy nepsux 10 SIenos NOCIAOBATENPROCTH © o6-
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. O6parisie TPUTOHOMETPINECKHE YpaABHCHIS

3.3.1. Pemene npocreitunix opaTHLIX TPHTONOMETPIECH
ypanmeunii

Onpeseerne, Vpaanentn, codepeaue odpame. mpuzonoer”
pistecHue supaeNiLS i SasUCAUUE Om HelLsaeCTINO nepeNENNOI 3, Ha-
O R ———————————

TIpi pemeriz O6PATHLLX TPUTOHOMETPICCKIIX YPABHCHI HOTLY-
foTes cteayiomA popayTaMH:

2) arccosx —a, (0@ <) = x - cosas
3) arctgx =, [\a <§]:z:tgﬂ;

4) arcctgx=0, (0<a<n)=x=ctga

CnpaseniBocTs 9TiX OPMYA BHTEKACT 13 ONPEACICHIS OGPATHAIX
‘TpuroRoMeTpIIeeKiT (K. [IeHCTRNTEILHO, O ONPEACTEHIIO (yHIc-

s y = arcsin x smomsiores coomomenns x = sing, |u|< 2. |+ <1-

Orciona, ecan y=a, Jo| <2, 10 x=sina.
2 veo fof< X «

oIS GLNOCHOREID
Hoxazire dopayss 2, 3, 4.

Ipisiep 1. Pemm ypannenme arctg2x = %
x

ATaxxax ® < & 1o no opuyne 3) 2x =tg—==1=1x=0,5.
4 2 4

Orser: 0,5. W
Tpuep 2. Pemm ypanmenme arcsin (2x~1)=2.

A Tax xax 2> g R T p—
Omser: o.M
33.2. Vpi

(ems, conepmante oGpaTHIIE TPHTONOMCTPICCKIE
bymcn

1) Eem P(t) - pansionamsioe uparemie, o pememie ypastemis siia

Parcsinz) =0 ¢ moMOI®bIO saMeHL ATCSINX = { CROAUTCA K pemCHIO

npocTefimnn opaTibix TpHroMOMeTpHECK X ypapRemIii arcsinx = 1, ,

02
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rxe t, - xopum pammomaioro ypaswemma P(t) = 0. Vpaswemnn
Plarccosx) = 0, P(arctgx) = 0 1 P(arcetgx) = 0 pemaores asatorirao.

Tipuep 3. Pemuy ypasnenie 2arcsin® x —arcsinx —6 =0,

A Benn noecrn oGosmaseme rcsinx =f, o pamoe ypaswemne

npusozuTes x muay 2t —t-6=0. Bro xmaparioe ypasmenue. Ero

wop: 4
BoxyniocTi ypasieuii arcsinz = —1,5 u arcsinx =2,

1,5, t, = 2. Torga HCXOmHOE YpaBHEHIe PABHOCIILHO CO-

Tas xarx 2> 2, & [-1,5]< 2., %0 sropoe ypassene ne mcer peme-
HiLsl, & HEPBOE YPABHEHNe HMeeT eUHCTReHHOE pemenye: X = —sinl,5. W

2) Ecim B coCTaBe yPaBHEHHS COAEPKHTCH HECKOIBKO OGPATHEIX
TpHrOMOMeTpICCKIX YKL, TO HOXOGHSEC YpABNeNHS pemaioTes
BuHCTeRIeN GAMEHIS KaKoil-TH60 TPHIOROMETPITeCKl BYRKIIN B
oBerx uactsx ooro ypasiewis. [Ipk STOM NOTYT HOABTLCS NOCTOPON-
Nime Ko, KOTOpHE BumRAIOTC TyTew mpopepxi. Eeti i Aaumosy
VPABHCHIIG HPUNEHACTCR TANICHC IT KOTANICHC, T MOXT CIYUHT-
A noTeps KopHeit DTOTO YPABNCHIS, KOTOPHC He BXOAST B 06AGCTE
onpeacnenun manrenca nan xoranreuca. TosTowy B TaKuX CryuanX
NPONOROANT NPOABAPHTETLEYIO TPOBEPKY TOUCK, e BXOAMIIX B 06-
JIACTE ONpEAE/eHNs TAHTEHCA (MIH KOTAHTEHCA), I ONPEAENSIOT, SBIS-
[T —

x

Tpuiep 4. Peunn ypammene arcin 6z +arcsin 6x - -Z
A Tlpemmmess o ypumenne 5 wize arcsin6x = -arcsin 6z -
T ——

sin (aresin 6x) = sin| [qmin 687

Torza no popaye mpuseens uneen:

171085 = 144x" =1

6:

~cos(arcsin 6z) = 6x

:x*lx L,

Teneps, myxcuo BumomITL HPOBEPKY:
T

1 1 B 1
x = = arcsin +aresin I, re. mmeno ne
12 B 2 63 2 L
ABARCTCR KOpHeM ZAMHOTO YpaBHemu.

o= v v -
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Tpusiep 5. Pemns ypasuensie Zarctg (2 +1) = arceos -

A B ofemx wactax ypapmemms maiizew smasemwe wocmnyca:
cos(2arctg (2x-+1)) = x . Bestn mpexmonoscs, w70 arctg (25 +1) = @ o
1oy
e

tgoc=2x+1. Torga mo Groparye cos2a.

1-(2x+1) -2 -ax
1+(2x+1) 1+2x+2

cos (2arctg (2 +1)) = cos 2«

TlosToxy HeXoAHOE ypaBHeNIe CHOANTCS K YpABHEHHIO
2x* ~2x
Troxror

Cre 2o 2rorafii o

2" +4x" +8x=0=x=0-

ITposepra. x = 0 = Zarotgl= arccos 0 < E_% = x =
pems ypasuemst. 2 2

Orner: x = 0. W

5) B HeKoTOpLIX YpABEMIIX IPABAR U R YACTI GMBAIOT ToK-
AecTRCINO paBuLIMIN B OGxACTH OUpeAeICHI, OBMei A1 OGCX acTeil
1010 ypannemn. B TAKHX CIYHaIX AOCTATOWIO MAilTI 9TY OBV 0-
AacTs ompexenemIEA OGeX HACTeI: AMMOTO ypaHEHILA.

Upmsep . P ypasnemne 2azecons = aresin( 2241 ).

A Tlo onpenenemmo dymeman y ~ arccosx BumommAITCS CoOT-
nomemns x = cosy, 0<y<, [x|<1. Eean n npanyw wacts moxcra-

e 5m0 w5, o axsin(ai7 ) - rsin2eos T =o'y

= arcsin (2eosysiny) = arcsin (sin2y) = 2y = 2arccos.x. Baeen ~ 2. <2y<

o x_,.x n]
< o Toye® me yeo; Z| trax, aenan n upanan wacrn
2 4 ? 4 [ 4 =

. m,.ﬁ.:} panust npu o6 y :[ z],

2

(9 = arccosx). Orerona x< [

[y 1 Hamwre Qopuyau powenss npoereftun ofpariux puronose-
zpureexinx ypasewntt. Jlokawite 1x.
2. Hanumure obnacri onpeseacius 1 o61acrt auasenuil oSpuTILX
TpHroONeTpIeCknX dyHKILLE.

0
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50 ma 2 exmmums, noAywHN rpaduK (ymKmEN Y
(puc. 1.37).
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1.5. Commsie u o6paTubie dysKii

1.5.1. Caomusie dymems

Tpiep 1. A Bagamw ymcmm: y=u, v 30 mu = 4 - x3,
22 < 2. Eorn » pasencrse y = Ji mecro u noxcrasTs mpKeme
4 - 2, ro monyum dynxnmo y = VA—x*, ~2< x < 2. W91y dymcmmo
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Vnpamneuna

B ynpauennax 3.52-3.58 peummre ypasieis.
A

1) aresin2x =

n
aretgdx =X,
3) areigdr =2

.
b wesn(5-8)-

.
6

3) arcg(2-3x)

arctg® T~ darctg =
1) arete” 3 €3

L
3) 2aresinx = 3 + B Rakecadd 4) Barct

—darctgx + 7 = 0.

B
x Ldx

arceos = 2areg (x-1); arcoosx - = aresin X

1) o tg(x-1); 2

3 antg2e +artgde - 4 arcsin x +arcoos(x —1) = 7.

X

1 arcsin -+ arccos = 2

2) aresin2x = Barcsin;

3) arccosx - aresinx = arccos Bx ;.

4) arccosx - arcsin x = arcsin(2-3) .

5 arccon =artg Y15 4) avcsin (21— ) - axcos 22° 1)

1) arcsinx = arccos1- " ; 2) arccosx =

1 2arscoss = arccos(2x* ~1); 2) 2arig = arsin|.

Tox
1

3) 2arctgx = arccos T i 4) arccosx = arclg.

o
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3.59. Pemure ypasuenue 2arccosx = a+—— npu ai0fom suate-
s napaverpa a. arccosx

3.60. Pemmure ypanneiie npi oS0y GHAYEHIN MAPAMCTDA 4t

1) aresin x = 2aresina s 2) arccosx = arcsinZ2a .

Vupawmuenus s mosropemsst

8,61, Haiie onaces onpeseenns dymerm y = 8- x[¥]

3.62. Tlpn xaxmx smANCHMAX MAPAMETPA G CYNMA KDAZPATOD Kopei
xxsapsTaOro spexuanmn **~(a-2)x-(a-1) npummaer man-

3.63. Cymua Gecxoneno yGusawomeii reomerpiecioii nporpecciit
pasa 32, a cysma ee nepsbix msTi wiewon pasua 31. Haiizure
Hepasit waen nporpeceis.

3.4. Tpuronomerpuueckue nepasencrsa

3.4.1. Pemenie npocTeiluntx TPHTONOMETPINECKIX HePABEHCTE

HepanerioTna, CocTARTCHILE 13 TPHTOHOMETPHNCCIILX. BHPAKCNIi,
HASHBAIOTCS IMPU2OIO MO PUCCK NI HEpaBeNem 6a N Permerric TP
FONOMETPINICCKILY. HOPARGHCTA CHOAWTCS I PEUICHITIO TPOCTEIAIIIEY Ho-
pavencTs Bz Sinx < a, 0SX<d, tgx>a, otgx > 0 1 T.x. Teneps no-
KajieM CUPABOATHROCTS CACAVIOWUL (GOPMY::
1)sinx > a, (a| < 1) = x & (aresina + 2nk; 7 - arcsina + 2nk), keZ;
2)sinx < a, (a] < 1) = x & (-7 - arcsin + 2uk; arcsina + 2k), keZ;
8)cosx > a, (a] < 1) = x ¢ (-arccosa + 2uk; arccosa + 27k), heZ;
4)cosx < a, (a| < 1) = x  (arccosa + 2mk; 2x ~ arccosa + 2rk), keZ;

5 x>0 e (smgas s 5”] ez

6 lgz<a:rxé(fg+ﬂll; mg“u.)‘ kezs
7) cgx>a s e (nks aciga s ok, ke Z
8) cigx<a = xe(uccigath R enk), beZ.

K upuuepy, noxaxes cupasegmusocts popmyx 1) u 5). Jlpyrue
popMy:s AOKAIHBAIOTCS AHATOTHIHO.

Kaxt noasato wa pic. 3.5, A o AmerITR nepaBenCTa SN > d,
(Jf<1) meoBxommuseo mumommeme xofimoro nepanencraa ¢, +2rk <x <9, +

%
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+2mh, k€ Z. Tax xax @, = arcsing, ¢, = K-, = K- arcsina, 7o orcio-
a caeayer cnpasennusocts dopuyant 1), a us puc. 3.6 caeayer cupa-
BextimocTs Gopyya 5) u 6).

B 1e10M TPUTOHOMETPINECKHE HEPABEHCTSA POIIAIOTCS: TaK e, KaK
u TpuronoMeTpHuCoRue ypapmenus (cu. m. 3.1), T.e. npuMeRsioTes
aazormiLIe TpeobpazoRanis. PaceMOTPIN IpUMEDHL.

Tipisicp 1. Pemnnu nepanesierso 2sinx—130.

A Banumen gannoe mepasercrso s suAe sinx> L, u o dopuyze

1) xefarcsin 2 + 27k - aresin & +2nk], kez. T, aresin + =X 10
2 2 275
= 5x
v +omk X vz, hesm

Tpuscep 2. Pemm nepanercrao 3otgx + V3 < 0.
A Bamumex zamoe mepanencTso B iz ot <~ S, 1 mo hopry-

B 2
T

3
e 8) x e (arcety (Ja—; + kw4 k), kez. Tk arcetg (-

Tlpisep 3. Pemuy nepanercrso 2sin’ x—Tsinx+3>0.

A Booaa obosnauenue SinX = !, HOJyWHM KBAZPATHOE HEPABEHCTEO
2 ~7Tt+3> 0, pemens KOTOPOro ONPEAETIOTCA COBOKYIHOCTEIO He-
simgemcers: o iz <1 = sns > . Brogor epessirss
e maseipemensa; u/pemesea-napaur sepmsncens essuns
bopuyze 2):

' '
we(on-arcsind o 2 arcsind e 2m), he 2
( z Yoo rez

e o7
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Tpiesiep 4. Pemmie nepanencrao cos.x +cos 2z +cos3x > 0.
A TIpeoSpaayest cysiy MIEpROro I TPeTHERD CAATACML B TPONIBEACIIC.
Torza cos2x + 2cos2¢ -cosx >0 wmr cos2x(1+2cosx) >0. D10 Hepa-
BEHCTHO PAROCILILHO COROIYTIHOCTI CTEAVIONIEY ABYX. CHOTEN HEPABCICTS:
cos2v<0,  [eos2e>0,

gL
cosx < cos x>~
2

Menonusyst popayaut 3) u 4), moxyumne:

2ok <2 < 2Esomh, ke z,
2 2
2% s onm <z < s oum, me 2
3 3
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2 B
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1 1
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Omner: “(H‘*m Slmn]u 2 om; 22
3 1 1

8
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Tipisiep 5. Pemn nepanencrso sin® x + cos® x >

A Tipeospaayen sesyio waces nepanercraa:

sin® x + cos’ x = (sin” x)' + (cos” ) -

 x-cos® x +cos' x)

* x + cos®x) sin* £ -

=sin' x + 2sin’ xcos® x + cos' x ~3sin’ x - cos’

= (oin’ x-+cos” ' = 3.4’ - cos®

8 intoe_y 8 l-costr 5 eosdx
4 2 8 N
Cacaonareasuo, mexonuoe Hepavencrio sameMbaCTER B BIAe

300542 .5 pium cosdx >0.
8 8

e

Orciona ~2+ 2k < dx < 3+ 20, keZ =

S
ERE

ommer: xe

LA A AR
S ey
Hpue 6. Halizow obnaors onpesenena gymsa y =aroos X

x(2sinx-1).

A Tlo onpexenemnio o6parsx TpHronoNeTpIECKIX by HEOTXO-

usto, wrobst 1< 2 sinx ~ 1< 1, m.e. 0< sinx < 1. Tax xax o7o uepanencr-

50 panocITLO HepaBencTBY siny'> 0, 70 2wk < x< (2 + L, k & Z.
Orer: x < [2kn ; (2 + D). k < Z. B

3.4.2. Jloxasarenserso TpurouONCTPIECKIX HEPABCHCTS

B nenow Heakas mYTATE TAKiHe TOHSATHS, KAK «PONICHIe HEpARCH-
CTRas n «xoKasATEnRCTRO HEpaREHCTRA». [IpH PONICHI HEPARCHCTR HA-
XOAST BCo GHAUCHISA NEPEMONNIIX, BXOATIX B COCTAR HOPABOHCTEA
H YAOBIETBOPAIONNIX DTOMY HEPABEHCTBY. A HPI JOKASATELCTEE He-
PABEHCTD MOKAUMBAIOT, WTO ITO HEPABEHCTHO CHPABEITHEO HPH BCEX
VKAQANILX GANCHUAX TePeMeHLIX (6YKR), BXOASILIX B COCTAR 9TOT0
nepanercTsa. ECAH NPEABAPHTENLNO e YKASANE 00IACTH HIMEHEHIS
HePeNEHILIX, TO HEPABCHCTHO AOKAIMBACTCH HPH BCeX AeHCTENTENS-

a0
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¥ He et caruieaa. DTO ABIACTCS CICACTRIEM TOTO, UTO MHO-

sxecraa D(f) 1 E(u) e nepecexaiotes. Bxecs D(f) = (~o9; 4], Ew) = [6;
+00) (can. pue. 1.44).

o) E()
777777zl
]
Pue. 144

B coatoit e y ~ f(u(x) nasonen w0 u = u(x) -
rperei ymied, a GyRKAIO y - f() - pemnei. Ecai 061acTh -
e BiyTpenmeii (DyBKIIIA COTD HOAMMOKECTS0 0 aCTH OTpEACTCLS
suemmneit gynxnun (E(u) < D(f)), 0 B xavectse obacTi onpejeremua
Gepyr obnacrs, onpereenis puyTpemed gy, Ecai E(u) o D(f,
o 0ACTS OmpeeACHI CIOMHOI (YK PABHA TIEpeCeTemIG 00a-
B e e A ———
ynxmun. Arax:

D(w), conn E() < D(f),

Prf(eE= {mmz(u, conn E(u) ¢ D(T).

ANAIONHUHO ONPEAEIACTC CIOMHAR (BYHKINS, COCTABRICHHAR Ho-
CalepoBaTe LN HpUMEHEHHEM TPEX 1 G0ee (YHKUHORATLIAX COOT-

serormuii. Hanpinep, myers gams: dymm g(x) = 2x°+ 3, g(x) = V&

£(x) (’;Z‘] . Torza sosio samicars creAyIouue caoKILE dyHKL:
2(o(x) = V2x* +3; /(g(,)):(ffz) "
K1
(e s
7le(o(x)) wr,

e a1

Mrax, wroGbi SamucaTh CHOHYIO (BYHKINIO, BMECTO apryMenTa
BRemIHEil (pYHKNHH HYAHO HOCTARNTE BRYTPEHRION (YNKIIO, It eCai
YO, TO YIPOCTHTE NOTYUEHOE RMPAKCHILC.

B xauectse npmepa pacouorpi Tabmmy.

e T
bynxnus bynxnns bynxnus
& 2y W Vi -2
T | £k f(g(ﬂ):(&u)

[
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1.5.2. O6parmite pymmn

Tiyers sagaa dysmsuss y = f(x), x&D(f). Tlo onpexeemimo KaxAoMy
amaenino xcDI(f) coomercTayer eaneTRemoe ouatene ye E(f). Eexn
0wy e kawmAoe anaveune {(x) OTPEACIENO CANNCTACHALN ANAYCHIEH
aprywexra xeD(f), 10 FoRopaT, T hymKs y ~ /(x) OTpeReARCT a3auN-
o 0dnoanaunoe coomsememoue. Tax, nanpmwep, dymcnus y — ',
XE(~; +) ONPEACTACT BIAMMHO ORIOIHANNOS COOTHCTCTBIE, NOTOMY
By R ——

suga x =3y, A dymemun y = %, xe(-; +) ne spasercR BAMNIO
ORHOINANHLIN COOTHOTCTRIEM, TAK KAK KAOMY SHATCNIIO Y (y > 0)
cooTneTeTBYIOT ABA pagNNX amaReHES apryMenTa: X=—yy u X =y
(prc. 1.45, 1.46).

A cemt pacesorpers Gyt y = x°, xc[0; +9), To A yiasamHON
NpOMAYTIE 5T (DVHKIIA MONOTONHO HOGPACTACT W YeTAHARMERACT
BINNTO OZUOIRANHOE COOTROTCTRIE MeACY MioecTRON [0; +0) A
ocu Ox n wmoseetsos [0; +0°) ma oc Oy (rpadumic — nepsas sersn
napaGomsa, pic. 1.46). HTal, Kaicxas MOROTOMIO BOIACTAIOMAS (6L
BAIOMAS) YUKIA YCTARARINBACT BIAMMIO OAHOSMATHOE COOTACTCTRNE
(oBpatmsie dyuxn).

Ecan gymeuns y - f(x), xeD(f) MomoTommas, To KawoMy dma-
wesmio xcE(f) cranutes B cooTseTeTame eAMmICTRCHROE MHC0 XEDI(f),
ABAMOMECCS CAUNCTICILN pemcHHeN YpasReHNs f(x) ~ Y. 70 Co.
ormercTame onpeneseT bymKImO ¢ 0bRACTLIO ompeAcCis E(7) it 06-
aacTuio anaveniii D(f).

Onpeseasenyio Taxim obpaow pymxnimo x = &(y), tae y=D(g) =
~ E(f), naawsaor o6pamnoii Gy f 1t oSosnataior epea £,
Ecxu 5 aamien x - £(y) ~ £ '(4) 9avemnTs X 1A y, 2 y ~ Ha X, T0 oBpAT-
wan dymimus samscumactes Ta: y ~ £ (x), xD(7 ) = E(P).

Hanprep, na puc. 1.47 naobpancen rpagus dpymxnun y = Yz, 06
‘pamiofi x it y — ', Jlan Gymkmmn y - 2, xe(-; +) e cy-
InecTayeT 06pATIHON (BYHKIL, TAK KAK OHA HO ONPEACTACT BIAIMIO
oanosmasnoe coornercrame. Ee cymenne y ~ x*, xe[0; +x) anaseres

i
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BIAMMEO OANOCHANINAIN COOTRTCTRHEN, HOITOMY A7 HEC CYICCTRYCT
obparnas dymxns y = VX, x>0 (puc. 1.48).

‘Baamuno oGpaTHAe (YK OGTAIAIOT HIKCCTEAYIOIN CROTICTRON.

1. Eenn y = f(x), xeD(f) MonoTomso sospactamomas (y6unaomas)
yuxa, 10 ce obpatan dymxmua y = £(x), xeD(F) - E(f) rame
AmaeTCR MOROTORIO BOIpACTAIOMEH (YGMBAIOMEN) ByRKIICH.

A Tlyers qynxcnn y = £(x), x<D(7) sonozonno zospacrawmas. Tor-
8 Aasn m06ux x, < x,, %,,%, D) DepHo nepavencTso y, ~ /(%,) < Y, ~

), me. y, < g, 0, © %, (e, (@) < (1), Toorony dynxrun

= £(x) Taxce MonoTOMIO ROGPACTAIMAN. B CAYIAC MOROTONHO YOu-
I —————

2. Tpadpmics Baaimio oGPATILX YKL CHMNCTPISIS OTHOCHTO 18-
w0 Guccexrpucus 1 111 xoopmmarmuax. yraos (cx. puc. 1.49 1 1.50).

[ o g = (), WeD() 1 = 400, xEDIO).
) Tpi kakiex yeaobwax onpeseeia cowHan QyKILs /(6)?
6) Ceayer am a cymecronauns exoxoft pymctust f(g) cyimeerso-
Bae caoioN pyikin o(f)? TIpuBexTo pINCD.
2. Maobpasie cxesy onpeaereut 10O QyRKILH.
8. Kax onpeseaseres: o6paras (ymkies? Kakoe cooTseTcrame Hazi-
Baeres naao oxoaMAILLN?

L Y|

¥

Puc. 149 Pue. 1.50

a
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Vapasueuns
A

Bamumre crommyio bymcnio y = fu(x)):

1 f) = wy ulx) = 20 - 15 2) flu) = 2u - 1, u(x) =

u, ula 4) fu) = u ~ 4, u(x) = Jx;

~2Jiu(®) =& -1 6) fw) = u* - 1, u(x)=3- 2.

Tiyers R, - MuOwecTso neex NOROMHTENLILIX ACHCTRNTETBNE

“cen n ymKINs f KaKAOMY XER, CTABUT B COOTRTCTRIE tite-
0 y = 5x. Bamumure GyRKnO, 06paTHYI0 dyHKIL f.

@y y ~ * onpenenena na MuoxeeTBE Beex AecTRATEND-
mnx sncen. Haiigure obparnyio dymicamo.

Bagana (ymrcus £ : x - ¥, xe(<0; +2). Onpenemure obparnoe eii
coornercrame. Anseres nu obpatmoe coorneTcrame dymRC?

o ymenmn:
1)y - 25+ 6 2)y=2x
3)y-3-05x 1)y = 0x - 2.8.
Haiigure o6parnyio dymicmo. Tloctpoiite rpadmsn Aammux 1
obpaTimix e pymcti B 0AwOf cHCTNE KOOpMIAT,

¥- 4) Ay =0,4x - 2,8, xe(-o0; +2). Bra

MomoTouso  mospacTaloman  (ymkmus,

nooToMy A mee cymecTsyer ooparman

ymcmns. ns toro wrobu onpencants

ce, n paseuerne y ~ 0,4x - 2,8 mepe-

memityio ¥ Bupasu uepes y: 0,47 = y +

&I IS +2,8 = x = 2,5y + 7. B nocxemues pa-
BeHeTRE mOMEHseM MecTaMi Nepeen-

i Hiie X 1 y # HOTYMM 0BPATHYIO K y —

e = 0,dx - 2,8 dymommo y = 2,5x + T

(cs. puc. 1.51). W
Puc. 151
B
1.93.  Ha MnosecTae feilCTRNTOALHAX Witcen AGH pyHKIm f(x) = X +
1

5 u o) = . Bammmme cxowmie dymmt fp(c)  g(/(x).
194, @ymcuus y ~ f(x) sagana Tabmess crocobon. Banoanite Tag-

n

i Ann oroSpamenuit £(f(x)) 1 £ (f(x)). Cacaaiire namox.

xJo0[1][2 ]34
|3 45 |67
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e s
Bamuire crommie pymem f(60) 1 G

1)) = 5w g = 2 3 20~ ¢ 1 g =R
B - ngw - e+ 1 902 ugg-e-sera
Haiigurre ymicomo, o6pariyio Gy

1) f@ =

2y=x-4,2>0

=1
By=+-dx+dx>2%  Hy-2-x.0<x<5.

43) y= — dx + 3, ¥ > 2. Biccs X HYAHO BEPASHTE wepes
Y- - Ax -1y -2 1o @-2F-y+
F1=lr-2 = Pl T x> 2,700~ JFF1 + 2. Teneps
HOMEHSIEN MECTAMI HEDEMCHIE X I Y I HOYHM 0pATIYIO

gymxmmo: y = VE+l +2,x> LA

Tloctpoiite B opmoit ccreme Koopaumar rpagu (ymimu,
Aaunoii 5 sagate 1.96, u rpagux pymicnu, oGpaTHoil eii.

c
B sagaue 195 naiiure onacti onpeaesems crowmbx (K-

it f(2(x) 1 £(F(x).

Tepuuerp npsnoyrommuia pasex 10 o, fuma ¥ ¢, a wio-
mazs S ex’. Haiinure sapucusocrs S or «  x ot S. Kax orn
saBucHMOCTH CBASANS ¢ MORATHEM 0OpaTHO dymKiyi? Hail-
Te oBACTIE ONpexeACHIS TPAMOf I OBPATHON 3ABUCHMOCTEI.

Banauss orobpanenns {1 x > 2xu g x > x - 2, e xeZ. Ka-
Kofi oopsey10fi aaxaioTes oTopamenia f+ ¢ 1 & - f7 Conmazaior
T 9TH KOMIO3HIIH OTOSpANeIHI?

Hass ymxcuin f(x) = x + 3, g(x) = 2x  o(x) = x*, xeR. Bepio
- paserctso /(2(o(x) = flo(8(x))?

Bupasure ofves wy6a sepes mromazs ero monepxmocra. Kax
epagana oTa szata ¢ HOMATIEN OGPATHO ByMKI 1 CTOKHOR
pys—

Vupasmuenns aan nosropemns

Toxascure, wro npanas 6:x + y + 19 = 0 xacaetes napadost y =
= 82% + 6x - 7. Hailure KoOpMNATE TOMKH Kacamus.

Pemme ypanmene:
1) (6x - 2)' - 6x + 2=

2) (22 - 3)* = 2

1






