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CeoaHas TabiMIA YHCIOBBIX IPOMEKYTKOB
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InHenHaa pyHkuma  y=kx+b
[ToCTpoeHMe C NOMOLLbIO
Tabnuubl

JInHenHasa yHKUMA  y=kx
[TocTpoeHne ¢ NOMOLLbIO
Tabnuubl

JlnHenHaa pyHKumMa  y=b

[padounK ypaBHEHMUA x=a
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Anre6panvyeckoe
YCJIOBHE

leomerpugaeckmit
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y=kyx+m,

1)y = kg, my# m,
2)ky=ky, my=m,

3) k, # k,

1) IIpaMeie y = Ry x+m; u
y = kyx + m, napajienbHbl
2) Ipamule y =k, x + m, u
Yy = kyx + m, coBnajaior
3)lpavmele y =k, x + m, n
y = k,x + m, nepecexaoTca




KBagpaTtuiHas yHKUMSA

axZ+bx+c
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[1naH nocTpoeHna rpaduka
bYHKLUNKN y=ax?+bx+c

1. HanpaBneHue BeTBen napadoribl
(a>0 BeTBU BBEPX, a<0 BETBU BHU3)

2. BeplwumHa napa6onb|xo=;—j

3. Ocb cMmmeTpumM napabonbl X=X

4. [lononHUTEenbHble TOYKUI—
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[TocTpoeHune rpapmka PyHKLUU C MOMOLLbIO
COBUIOB:




[paduk QpyHKuMH y = — f(z) noayueH u3 rpaduka QyHKUHH ¥ = f(z)
OTpaXkeHHeM OTHOCHTeJIbHO ocH O (cM. pHc. 57).
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[paduk dynkunu y = f(—x) nosiyuer u3 rpacpuka pyHkumd y = f(x)
OTpaXeHHeM OTHOCHTeJIbHO ocH Oy (cM. pHc. 58).

y=J-x)




Ipaduk pynkuuu y = |f(x)| nonyuen u3 rpaduka pyukuuu y = f(x)
(cM. pHc. 65) oTpaxkeHHEM OTHOCHTEJIbHO ocH O 4acTH 3Toro rpaduka, Je-
XKauel Hixke ocH Oz (cM. pHc. 66, a).

YA

Y=/
Puc. 65.
Ipaduk pyukumu y = f(|z|) nomyuen u3 rpaduka pynkunu y = f(zx)
(cM. puc. 65) 06 beaHHeHHEM YacTH 3Toro rpaduka, Jexalei npaeee ocH Oy,

C € oTpaKeHHeM OTHOCHTeIbHO ocH Oy H yIaJieHHeM 4aCTH, JieXKallleH JeBee
ocx Oy (cM. pHuc. 66, 6).

A 7
Y y=f(x|)
’ y=lf(x)] ’
a) 6)

Puc. 60.



Iasa qo6biXx a, b BepHbI cieaylole paBeHCTBa:
l.a2 —b® = (a — b)(a + b);

2. (a+b)? = a® + 2ab + b?;

3. (a — b)? = a? — 2ab + b?;

4. (a+b)% = a3 + 3a2%b + 3ab? + b3;
5. (a — b)% = a® — 3a2%b + 3ab? — b3;
6. a3 + 5% = (a + b)(a® — ab + b?);
7.a° —b° = (a — b)(a? + ab + b?);



CnocoObl pa3noXeHnst Ha MHOXXUTESN:
1. BblHeECEHME 0OLWEro MHOXUTENS

2. PopmMynbl COKpaLLEHHOM0 YMHOXEHUS
3. Cnocob rpynnmpoBKK

/. Pa3snoxeHHe KBaAPaTHOro TPEXUJeHa Ha MHOXKHTEJH.
Eciu D > 0, 10 az? + bz + ¢ = a(z — z1)(z — x2) (1, T2 — KOPHH

ypaBHeHusi az? + bz + ¢ = 0).
Eciu D =0, 1o ax? + bx + ¢ = a(z — x1)? (z; — KopeHb ypaBHeHHS

az? +br +c=0).



ApHdMeTHYEeCKHM KBaipaTHHIM KOPHEM H3 YHCJIA @ Ha3biBAE€TCH HEOT-
pHLIaTeIbHOE YHCJI0, KBaJAPAT KOTOPOrO PaBeH a.

[1pu mo6oM a > 0 BeIpaXkeHHe /a HMeeT cMbic. Ecan a < 0, To Bhipa-
XKEeHHE y/a He HMeeT CMBICJIa.

M3 onpenenenns apudMeTHUECKOTO KOPHS CJIEIYET, UTO €CJIH BbipaXKeHHe
2
v/a uMeet cMbica, T0 v/a > 0k |(va)” = a.
CaoicTBa apu(MeTHYECKOro KBaJpaTHOro KOpH9
1) KBagpaTHbiii KOpeHb H3 MPOH3BEAEHHS HEOTPHLIATENbHbIX MHOMHTeJeH

paBeH NMPOH3BEAEHHIO KBAJAPATHLIX KOPHEH H3 3THUX MHOXKHTeJIeH, TO eCThb eC-
ama=20, 6201 \/ab=\/5-\/5.
2) KBagpaTtHbiii KOpeHb M3 JPOGH C HEOTPHLATENbLHBIM YHCJIHTENEM H 10JI0~

KHTECJIbHBIM 3HAMEHATEJIEM paBEH YaCTHOMY OT AE€JIEHHSA KBAAPATHOIO KOPpHS
M3 YHCJIUTEJIA HA KBAAPATHLIH KOpE€Hb H3 3HAMEHATEJIA, TO €CTb €CJIH a P 0,

3) Ilpu mo6oM 3HaUeHHH a H HaTypaJbHOM k BEpHO PaBEHCTBO Vvazk = |ak|.

4) Ecima > b > 0,70 v/a > vb.



ApUdPMEeTNYECKUN KBaapaTHbLIN
KOpeHb U3 HeoTpuuaTenbHOro 4ymcna
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KBagpaTHble ypaBHeHUA
ax’+bx+c=0

HenonHble kBagpaTHble ypaBHEHMS [MonHble KBagpaTHbIE YpaBHEHUS

/ \ D=b?- 4ac
ax? -c=0 bt / \

aX2=C x(ax+b)=0 D>0 D=0 D<0
x’=c/ x=0 ax+b=0 v = ~b++/D _-b  [eiicTBUTENbHDI
a_. ax=-b b2 2a X = 2 X KOpHEeW HeT
X=1 F
a x=-b/a
X +x,==b

Teopema Bueta ans npuBegeHHbIX
KBaZpaTHbIX ypaBHEHUN x*+bx+c=0  x, ex, =c



CraHpapTHbIM BHAOM NOJOXHTEJbHOrO YHMCJAAa a Ha3bIBAIOT €F0 Ipej-
CTaBJieHHe B BHe ag - 10™, rae 1 < ag < 10, a m — LeJ10€ YHCJIO; YHCJIO T
Ha3bIBAIOT NOPAAKOM YHCAA a, YHCJIO ag — MAHTHCCOHM.



CBoucTBa YMCIOBbIX HEPABEHCTB:

eccua>b,b>c¢,m0a>c;
eciia>b,Toa+c>b+c;
ecitua>b, m>0, roam > bm;
ecana>b, m<0,roam < bm;
ecau a > b, To —a < —b;
ecima>b,c>d,a+c>b+d;
ecoiia>b>0,c>d>0,100ac > bd;
ecsima>b >20,ne N,a" > b";

eccma>b>0,170 —<— .
a b



OTHOWEHHe ABYX YHCed — 3TO YACTHOE OT JAEJEHHS OQHOIO M3 HHX
Ha apyroe. OTHOUIEHHe NOKa3biBA€ET, BO CKOJIbKO pa3 MepBoe YHCJ0 60JIbLIe
BTOPOT'O HJIH KaKylo 4acThb [lepBOe YHCJIO COCTaBJISET OT BTOPOTO.

B3auMHo 06paTHBIMH Ha3bIBAIOT YHCJIA, TPOH3BEIeHHE KOTOPBIX PaBHO 1

(%.gzl,mea#o,b#O).

Ortowenne 2 naswsator 06GPaTHBIM OTHOLIEHHIO —

a b’
[lponopuus — 370 paBeHCTBO ABYX OTHOLLIEHHH.
a _
;=
HHMH, a YHCJIa b H ¢ — CpeHHMH YJIEHAMH MPONOPLKH.
OcHoBHOE CBOHCTBO NPONOPLUHH. B BepHO#H NPONOpLHH IPOH3BEAeHHe
KpaiHHX YJIeHOB PaBHO NPOH3BENEHHIO €€ CPeAHUX YJIeHOB.

B nponopuyiu g (W a : b = ¢ : d) uncaa a H d Ha3biBalOT Kpan-

a

_bec ,_aed aed bec
- - C o d =
d C b a
Ecau B BepHO# MponopLMH MOMEHATb MeCTaMH CPEIHHe HJIH KpaHHHe
YJIeHbl, TO MOJYYHBLUIHECS HOBbIE [TPONOPLIMH BEPHBI.




YTOoObI HANTU NPOLIEHTLI OT YUCIa, HAAO NMPOLEHTLI
nepeBecTu B APOOb U YMHOXUTb €e Ha AaHHOoe

H4 0% ot 300.
PelueHne: 20%=0,2 300 0,2=60

YT00bI HAMTK YMCNO NO ero npoueHTam, Hago
NMpPoOLUEeHTbI NepeBecTu B APOObL 1 pa3penuTb AaHHoOe

I:IMQHO Ha ApoOb.
anTn 4ncno, ecnum 20% ot Hero coctasngatoT 300.

PewweHne: 20%=0,2 300:0,2=1500

YT0ObI HANTU CKONMBLKO NPOLLEHTOB NepBoe YMCno
cocTaBnsieT OoT BTOPOro Yucrna, Haao nepsBoe YUCro
pa3genuTb HA BTOPOE U NOoNyYeHHYIo Apo0bL nepeBecTu

BRI HRR0 npoueHTOB 300 cocTasnsieT ot 1500.
PeweHune: 300:1500=0,2 0,2=20%



CBOHCTBA CTENEeHH C LeJIbiM NoKa3aTeJeM.

am - ak — an+k
a":a* =a"* ecina #0.
k
(a") = a™*,
a™ - b" = (ab)™.
a” a\"
= (3) 070
I V=1 6 0
O OMpPeAeNIEHHIO NOJIaraKT, 4yTo a° = 1 gas awboro a # 0.
— 1
Ecima #0,70a™™ = ~n» [l€ 7 — HaTypasbHOE YHCJIO.

CrnipaBe/1iBO PaBEHCTBO (%)_n = (g)n.



OcHoBHOE CBOHCTBO APOOH: ‘—;f = %, b#0,c # 0.

HencrBusa ¢ apob6samu (npeanonaraercs, YTo 3HaMeHaTesiH 1po6eii OT-
JIMYHBI OT HYJIA ):

c c b b -b
a,c_ad+tbc a.c_ad
b ' d bd b d  be
a c_ac a\" _ a®
b d~ bd (b) b"



Pewennem HepaBeHcTBa || < b ABAAIOTCA 3HaUeHHA Z, YAOBJIETBOPS -
[olliHe HepaBeHCTBY —b < z < b.

PeweHnem HepaBeHCTBa x| > b ABAAIOTCA 3HaueHHS z, YAOBJIETBOPSA -

jolMe HepaBeHctBaM T < —b, = > b.



PelwweHue KBaagpaTHOro HepaBeHCTBA:

Pemnth HepaBeHcTBO T2 + 2 —6 < 0

Pewenue. z? + x — 6 < 0. PelunM HepaBeHCTBO METOJIOM HHTEPBAJIOB

r2+z2—-6=0

D=25 z=-3,z=2.

t Werezeee e + 5
=3 2

Omeem: (—3;2).



ApudmeTHueckor mnporpeccuer HasblBaeTCsl MOCJEeJ0BATENLHOCTb,
KaXX[bli YJIeH KOTOpPOH, HaukMHasi o BTOPOr'o, paBeH MpeblayLleMy, CJIOXKEH-
HOMY C OTHHM H TeM Xe YHCJIOM. DTO YHCJIO Ha3blBalOT pa3HOCTbIO apHd-
MeTHYECKOH NpOorpeccHH 1 o6uyHo 0603HayaloT 6yksoit d.

1. Ecau a,, ecTb n-1 wieH, d — pasHOCTb U S, — CYMMa n NepBbIX uje-
HOB apH(PMeTHUYECKOH NPOrpecCHH, TO

d=an+1 — Qn, a, = a1 +d(n— 1),
S = (ay +2an)n

ApHdMeTHueckast nporpeccust Bo3pacrtaer, ecid d > 0, 4 yObiBaer, eCJi
d <0.

2. Ecam ag, a1, @y, @, — UJI€HBI apHPMETHUECKOH NIPOrPECCHH C TAKHMH
HOMepaMH, UTO k + [l = m + n, T0 ar + a; = Ay, + an.

3. Kaxapiil usieH apupMeTHYeCKOH NMPOrpecCHH, OTJIHYHbIH OT MEePBOro U
rocJieHero, paBeH cpeflHeMy apH(PMeTHYECKOMY COCEHHX C HUM YJIEHOB:
Qn—1 t Gn41

5 :

aAnp =



[eomeTpHuecKOH nporpeccHen Ha3bIBaeTCsl M0C/IEA0BATENbHOCTb OT-
JIMUHBIX OT HYJISl YHCEJ, KaXKbli WieH KOTOPOH, HaYHHAas CO BTOPOro, paBeH

peabiaylleMy, YMHOXEHHOMY Ha OJJHO H TO XK€ YHCJIO. DTO YHCJIO Ha3hiBa-
IOT 3HaMEHATEJEM FEOMETPHYECKOH NporpeccHy U o6LIYHO 0603HAYaIOT
6yKBOH q.

1. Ecan b, ectb n~it useH, ¢ — 3HaMeHaTesb H S, — CyMMa n NepBHIX
YJIEHOB r€OMETPHYECKOH NIPOrPeCCHH, TO

q= QZLI’ bn = blqn_l,
n
n
2. Eca by, by, by, by, — usleHbl reOMETPHYECKOH MPOrpecCHH ¢ TaKHMH
HOMepaMH, YTo k + I = m + n, 10 by, - b = by, - by
3. KBaapat Ka)Xoro yjsieHa reoMeTpHYeCKOi NIPOrpecCHH, OTJIHYHOIO OT

MepBOro H MOCJ/IeIHEro, paBeH NMPOU3BEIEHHIO COCEHHX C HHM YJIEHOB:
2 _
by = bpn_1 - bnt1.




