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Tema: Jlorapudm 1 iioro BIacTUBOCTI
Merta:
e Hasuanvna: 3acBOITH O3HAaYEHHS JorapuMa, OCHOBHY Jorapudmiuny
TOTOXHICTh Ta OCHOBH1 BJIaCTUBOCTI JIOrapu(MiB;
e Po3zsusaroua: po3BUBATH BMIHHS PO3B’SI3yBaTH JIOTapuU(pMIUHI PIBHIHHS
Ta OOYMCIIOBAaTA 3HAY€HHS BHUpPA3iB 3a JIOMOMOTOK OCHOBHHUX
BJIACTUBOCTEH Jlorapumis;
e Buxoéna: BUXOBYBATU IHTEPEC IO BUBUECHHS TOYHUX HAYK; BUXOBYBaTH
3BUYKY OXallHO 0()OPMITIOBATH KOHCIIEKT;
Komnerenuii:
o CoyianvHa i 2pOMAOSHCHKA KOMNEMEHMHOCMI.

»  Vminnsa: BUCIOBIIOBATH BIACHY JYMKY, CJyXaTH i UyTH iHIIHX, OLIHIOBATH
APryMCHTHU Ta 3MIHIOBAaTH JYMKY Ha OCHOB1 JJOKa31B; apryMCHTYBAaTH Ta
B1ACTOKOBATU CBOMO IO3UI1I0; YXBAJIKOBATU apT'YMCHTOBAHI PIIICHH B
KUTTEBUX CUTyallsIX; CINIBIIPALIOBATH B KOMaH/1, BUAUIATH Ta BAKOHYBATHU
BJIACHY POJIb B KOMaHHi! poOOTI;

» Cmaenennsn: oNaaIuBiCTb i ITOMIPKOBaHICTh; PIBHE CTaBJICHHS J0 1HITUX
HE3aJIC)KHO B1Jl CTAaTK1B, COIL1aJIBHOI'O IIOXOPKCHHS, B1AIIOB1AAJIBHICTS 3a
CIIUIbHY CIIpAaBY;

Tun ypoxy: 3aCBO€HHSI HOBUX 3HAHb,
OO0Js1agHAHHS: OTIOPHUM KOHCIIEKT, HABYAJIbHA MIPE3EHTAllls, MyJIbTUMEI1HE

oOnaiHaHHS, PE3EHTEP;

Xix ypoky
.  Opranizaniiinuii eran
e [IpuBiTaHHS
e [lepeBipka npucyTHIX Ha ypoIll
e [lepeBipka BUKOHAHHS /3
e HanamryBanus Ha poboOTy

Il. BuBYeHHs1 HOBOIO MaTepianay
e IIpobsiemHe NMTAHHA

» Sxi caMe yycia OyayTh KOPEHSIMU LUX PIBHSIHB?

4_.7(
4* = 64 (2 3)

» Yu Oyne maTu po3B’SI3KH 1€ PIBHIHHS?
4* =5
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*36epuemocs 0o epagiunoi inmepnpemayii, W0O nepeKoOHamucs, wo pl@HﬂHHﬂ
4* = 5 mae eOunuil Kopinw.

y|(!

9

8

>

i \ A (x9;5)

» Illo MoXxeMo cka3aTH Mpo
«Xo»?
(Lle noxasnux cmenems, 00 K020
mpeba nionecmu yucio 4, woob

y = 4% 5/1 . ompumamu uucio 5)
P A0

*Omorce, po3e6’sizkom pisnanns 4* = 5 oyoe noeapugm uucna 5 3a ocnosoio 4
3anucyemvcsa max: 10g, 5

» CupoOyiite chopmynroBaTH 03HAUEHHS JIoTaprupMa
(Ioxasnux cmenens, 0o saxozo mpeba nionecmu wucio a, wob ompumamu 4ucio b)

» Slki oOMexeHHs Ma€ piBHIHHA a* = b?
(a>0,a+1)

» 3a sikoi yMOBH piBHSIHHS a* = b Mae po3B’s30k?
(b > 0)

» Yu moxe ocHoBa jorapudma gopisHtoBatu 0 a6o 1?
(Hi)
» Uu matume 3mict Bupas log, b, sikmo b < 0?

: _ 1
(Hi, mak sixk x™ ™ = x_")
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e Jlorapudwm i ifioro BiaacTuBocTi

PigeHb CTaH,u.apTy ‘\@;

L&

N\aTemaTMKa HOBA
[ TOYATKW AHANT3Y. 11 KNAC

O3HauyeHHA
Jlorapudmom agomaTHOTO urcia b 3 ocHoBoo a, nea > 0ia # 1,
HA3MBAIOTh MOKA3HHUK CTETICHS JI0 SKOTO MOTPIOHO MiTHECTH YHCTIO A,
o0 OTpUMATH YHCIIO b.

§i 3aBxaum nonatHe

a>0
< — =
¥ log

OcHOBa 3aBXXAX ioAaTHa Ta
BiAMiHHa Bia oAMHNL
*Omoice, pozensamysuiu pienicmo 43 = 64, suarouu 6y0b-aKi 06a uucia —
MOJHCEMO 3HAUMU MPEME.

Bigomo 3naiTn Po3B’s130K
413 64 43 = 64 Cremninb
4° = 64 : - :
6413 4 V64 = 4 Kopinb
4164 3 log, 64 =3 Jlorapudm
O0uHCITiTD:
BingnosBinnb Po3B’s130K
log, 8 3 23=8
1 1 1
log1 2 (_) -
g7 49 7 49
1 1 1
log; — 2 72— =
°87%9 72 = 49

IHosicHITH, YOMY He iCHYIOTh:

logz(—9)
JlorapudwM Bix’€MHOTO YHCIIa 1 HYJIS HE
log; 0 ICHYE.
log1 —4
2

https://www.matnova.com.ua
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e JlorapugpmyBaHus
*Onepayilo 3Haxo00x#cenHs 102apu@ma Yucia Hazuearms 102apUPMyeaHHIm

IMigHeceHHsI 10 CTeNEeHsA JlorapudpmyBanus
43 = 64 log, 64 =3
V3" =16 log ;16 = 4
(0,1)* = 0,0001 logy, 0,0001 = 4
e Jlorapu¢gmu 3 BJaCHUMHU HA3BaAMU
logipa=1ga JecsaTkoBuil torapudpm
log.,a=1Ina Harypanbshuii norapugpm

e OcHoBHa JorapugmMiyHa TOTOKHICTb

a*=b
a>0
a+1 = al°8.? = p
b>0
x =log, b
10'8? =7
10'8b = b

log,1 =

?
. Jlorapudgm oauHuIl 3a OY1b-SIKOIO

OCHOBOIO JIOPIBHIOE HYJIIO
log,1=0

log,a =?

Jlorapudwm uucna, sike 306iraerTbes 3
OCHOBOIO, JJOPIBHIOE OJTMHUIII
log,a=1

e (OcHoBHI BJ1acTHBOCTI Jorapudmis

Teopema (nozapughm 00oymxy)
SAxmo x >0, y >0, a> 0ia # 1, To BUKOHY€ETBCS PiBHICTH log, xy =

log, x + log, y

https://www.matnova.com.ua 4



77 MaTemaTvka HOBA S _{k
Vr ¥ IR

Teopema (nozapugm wacmku)
Axmox >0,y >0, a > 01a # 1, TO BUKOHY€ETHCS PIBHICTb logag

log, x —log,y
*«V» - 015 6y0b-aK020
Va>0,a¥1lix>0,y>0:

& log, xy =log, x +log, y
X
. log, 5 log, x —log, y

Jloeapughm 006ymky dooamuux uucen

log, xy =log, x +log,y 0opisHIOE cCyMi 102apughmie
MHOJICHUKIB
Jloeapugm wacmrku dooammuux yucen
loga = log, x —log, y 00pi6HIoE pisHuYi 102apupmie

0i1eH020 i OLIbHUKA
/loBeneMo TeopemMy npo Js102apugpm 000ymky:

qlo8axy =7
»  BuxopucToBYHOUYM OCHOBHY JIOTapU()MIYHY TOTOKHICTB, IO MOKEMO

ckazaru?

aloga Xy — xy

aloga x+logay =?

»  BUKOpPHUCTOBYIOUM BJIIACTHUBOCTI CTEIICHS 1 OCHOBHY JIOTapUPMIUHy

TOTOXKHICTbD, IIIO0 MOXEMO CKa3aTh?
alogax+logay — alogax . alogay = xy

»  Sxuit poOUMO BUCHOBOK?

logg xy —
a Xy = alogaxy — alogax+logay

alogax+logay — alogax . alogay = xy

a'09axy = qlogax+l0gay = log,xy = log, x +log,y

JloBeneno

m TBopue 1/3
w,_#- JloBeniTh TEOpEMY Mpo Jiorapru(m YacTKu

https://www.matnova.com.ua
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Teopema (nozapugpm cmenens)
Axmo x >0, a > 0ia # 1, To g Oynp-saxoro € R BUKOHY€EThCS
piBuicts log, xf = Blog, x

&Q
Jloecapughm cmenens oooamrnozo uucna

log, x# = Blog, x O0pIBHIOE 00OYMKY NOKA3HUKA CMENneHsl Ha
J102apughm 0CHOBU YbO2O CHIENeHs.

3 Pa
@% < MaTtemaTvika HOBA o oy 1 ()

Sgxkmoa >0,a+1ix>0,ToVS €R:
log, x# = Blog, x

1
>  Mu 3Haemo, mo mpu x > 0 Vx = xn
Sk MOXkeMO y3araJbHUTH GOpMyITy JorapudMy cTerneHs?

SAxkmoa >0,a+1ix>0,ToVS €R:

N\ log, x# = Blog, x
v 1

log, [i/_ = Elogax

Teopema (nepexio 6i0 oouiei ochoeu nozapughma 00 inuioi)
Axmoa >0,a# 1, b>0, c>0, c# 1, ToO BUKOHYETbCS PIBHICTh

__log:b
log, b = os. 2
Va>0,b>0,c>01ia#1, c+1
log. b
\ log, b = Be
N log.a
Jozapugm oooammnoeco uucia b 3a
CMaporw 0CHOBOI A OOPIBIOE
lo _log.b noeapudmy yvoeo camoeo uucia b za
Sa log.a HOB0H OCHOBOIO C, NOOIIEHOM) HA
Jo2apughm cmapoi 0CHoBU A 3 HOBOIO
OCHOB010 C
Hacuainok 1

Skmoa>0,a+1,b>0,b#1,Tt0:
‘\; 1
| b=
R 8a log, a

https://www.matnova.com.ua 6
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R
Hacainok 2

Axmoa >0,a# 1, b > 0,10 VB # 0:
1
& log,sb = Elogab

e YiaraJbHEHHHA

log, x™ =nlog, x ‘
O6’eTHYIOYH 111 JIB1 BIIACTUBOCTI, IO

1
log,mb =—log, b MOKEMO CKazaTH mpo: log,m x™ =?
m

log, x™ =nlog, x n
= log,m x™" = Elogax

1
log,m b = Eloga b

> I—IH MOXKEMO 3HalTH Jorapudm 100yTKY, Y BUMAAKY KOJIU X i Y BiJl'€MH1?

y < 0| = xy >0 = log,(xy) — icHye

» Uu MoxeMo cKopucTaThcs (HOpMYyII0r0, 00IPYHTOBAHOKO IS JOJATHUX

3HA4YEHb X 1 Y7
(He moorcna)

*/[ns sunaoky xy > 0:

|x| >0
xy>0 = xy=|x|-|y| = y| >0
» Sk MOXeMo y3araibHUTH GopMyiy Jorapudmy go0yTky, skmo x < 0 i
y < 07?
log,(xy) =log,(|x| - |y]) = log,|x| + log,|y]|
x<0iy<0 logq(xy) = loga(|x] - [y]) = logqa|x| +logq|y|
Takoxk MOKIMBI iHIII y3araJbHeHHS:
Skmo = > 0 x
oy loga 5 = logax| —logaly|
Slkmo x # 0 log, x%* = 2k log,|x|
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PigeHb cTaHpapTy ‘\@;

LELTIN

I1l. 3akpiniieHHs1 HOBUX 3HAHb Ta BMiHb Y4HIB

UM € npaBHIIbHOIO PiBHICTH:
1
1) log, i -2
3) logs 125 = §

5) lOgO,Ol 10 =2

3HaliAiTh Jorapudm 3 OCHOBOIO 2 YHCJIA:

1)1 2) 2
5) 0,5 6) 1
8
Po3B’s130K:
1) log, 1 =0
3) log,32 =5

5) log, 0,5 =-1

1 1
7) 10g25= _E

3HalaITh 1ecATKOBUI JJorapudm umcJa:

1) 1
3) 0,1

Po3B’a30K:

1) Ig1=0
3) 1g0,1=-1

Po3B’s1KiTH pIBHSIHHA:

1) log, x = -1
3) log,9 =2

2)log,s5=2

1
4)logs — = —4
6)1g 0,0001 = —4

3) 32 22

) % 8) 2v2

2) log,2=1

1

4) log, V2 = >
6) logzg =-3

8) log, 2v/2 = log, /8 = %

2) 100
4) 0,00001

2) 1g100 = 2
4) 1g0,00001 = —5

2) log zx =16

Nel

Ne2

https://www.matnova.com.ua
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Po3B’s130K:

X =

x = —3 (He 3aJ0BOJIbHSE, TaK K

x > 0)

Po3B’s1KiTH pIBHSIHHA:

1) 6* =2
1 1-x
) () =2
Po3B’s130K:
1) 6* =2
x = logg 2
n1-x
3 (5) =2
1—x=log12
3
x=1-—1log12
3
O0uHCITiTD:
1) Zlogz 32
3) 7210g72
Po3B’s130Kk:

1) 2'o8232 = 32
3) 72log; 2 — 7log;4 — 4

PigeHb CTaH,u.apTy {@;

Y, 11 KNAC Lé

2) log zx =06
x=(V3) =27

NesS

2) 0,4 =9
2) 0,4% =

x =1ogp49

Ne6

2) 510g5 0,45

2) 5logs 0,45 — 0,45
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Ne7
3HaliiTh 3HAYEeHHA BUPa3y:
1) loge 3 + logg 2 2) logs 100 — logs 4
3) log,y 84 —log,q 12 4) s
logs 4
Po3B’si30Kk:
1) logg 3 +logg 2 =logg3-2=1logg6 =1
2) logs 100 — logs 4 = logs 12—0 = logs 25 =2
84 1
3) 10g49 84‘ - 10g49 12 - 10g49 E - 10g49 7 - E
4) logs 64  logs4®  3logs4
logs 4 o logs 4 o logs 4 o
Ne8
O0uMcaiTh:
1 640,510g2 12 2\ l0ogz2 8-2
: 2 (3)
log1 3 logg 2—-3
T 2 ()"
Po3B’s130Kk:
1) 640,510g2 12
(26)0,510g2 12 _ 2310g2 12 _ (zlogz 12)3 — 123 = 1728
1 -
2 ()
3 3
= =z |z) =8:z=8—=—=18
G -6 G -e5mem3
3) log%3
logs 3 1 —1og%3 1 log%3 1 1 log%3 1
S I S I A
1\ 1089 2-3
Y (E? 2-3 logo 2 3
(0] - (0]
O o) () cotmn Lo L L2
3 3 3 27 27 2 27 2
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Ne9
O64uuciaiTh:
1) log, logs V/5 2) logglog@ 343
3) log, 5 —log, 35 + log, 56 4) 21g5+51g 16
Po3B’s130Kk:

1) log, logs V/5
8 1 1
log, log: V5 = log, log:; 58 = log2§ = -3
2) logzlog,q 343
3

3 3
log2 log,q 343 = logz log,2 73 = logz =log, 7 = logz = = —1
3 3 32 32

3) log, 5 —log, 35 + log, 56
1
log, 5 —log, 35 + log, 56 = logz((S: 35) - 56) = log, ((5 £) ) 56)

= log, =log,8 =3

4) 2lg5+-1g 16

35

21g5+%lg16 =1g52 +1gV16 =1g25-4 =1g100 = 2
Nel0
3HaiiaiTh X, AKINO:
1) logg x = %logg 16 + 2logy 5 2) log; x = 2log; 8 — 4log; 2
Po3B’s130Kk:

1) loggx = %logg 16 + 2logy 5
loge x = loge V16 + logy 5% = loge(2 - 25) = log, 50
x = 919830 = 50
2) log; x = 2log, 8 — 4log-, 2
64
log, x = log, 8% —log, 2* = 10g71—6 = log, 4

x = 719874 = 4

https://www.matnova.com.ua 11
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Nell

3 Pa
@% < MaTtemaTvika HOBA o oy 1 ()

OO04ucIiTH 3HAYEHHS BUPa3y:

) log; 27—-2log; 3
log; 45+log; 0,2

2) log; cos? %-logcos§9

Po3B’s130k:
27
log; 27—-2log; 3 10373—2 log; 3 1 1
= = =logy 3 = = (T 0
) log; 45+log; 0,2 log;(45-0,2) log; 9 89 2 (Tax ax 3a popmynoio nepexody

. . log; 3
00 iHWoi ocHosu logq 3 = L)

log7; 9
2) logs cos? %-logcosg9 = 2log; cos %-logcosg 32 = 2log; cos %-
7 1 .
ZIOgcosg 3 =—2—1-9—g—;696—;' 2 ;: = 2+ 2 = 4 (Buxopucmanu nacnioox 1)
Nel2
3HaliAiTh 3HAYCHHA BUPa3y:
lg sin1°-1g sin2°-1g sin3°- ... -1g sin89°-1g sin 90°
Po3p’s130Kk:
sin90° = .
log,1 =0 , OTXKE:
lg sin1°-1g sin2°-1g sin3°- ... -1g sin89°-1g sin90°
=lg sin1°-1g sin2°-1g sin3°- .. -1g sin89°-Ig1
=lg sin1°-1g sin2°-1lg sin3°- ... -1g sin89°-0 =10
Nel3
IHoOynyiite rpadgik pyHkmii:
— 1
1) y = log, 1 2) y = 10logx10

3) y = 210g2 x?

Po3B’s130K:

https://www.matnova.com.ua 12
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@13 : 1) y =log, 1

y=log,1=0
D(y) = (0; +o0)

1
2) y = 1(Qlogx 10
O3:x>0;x#1
y = 108* = x (Tax s 3a

1
) -8 3] A 3 2 -4 o] 1 2 3 4 5 & 7T &8 @8

log, 10

D(y) = (0;1) U (1; +o0)

Hacniokom 1:1gx =

https://www.matnova.com.ua 13
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VX % ANTEBPA T NOYATKW AHANT3Y, 11 KNAC L-N:’f\ éﬁk

(le.

2
3) y = 21°82%" = x2 ©Ocnosna
J02APUPMIUHA MOMOICHICMD)

D(y) = (—0;0) U (0; +0)
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IV. Iigcymok ypoky

o CdopmymroiiTe 03HaUSHHS JIoTaprdma T0AaTHOTO Yncia b 3a
OCHOBOIO Q.
Yu icHye norapudm Bii’eMHOTO yrcia abo Hys?
Skoro Moxke OyTu ocHOBa Jiorapugma?
CdopmyintoiiTe OCHOBHY JIOTapu(PMIYHY TOTOXKHICTb.
Sxi norapudMu Ha3UBAIOTHCS IECATKOBUMH, a SIKi HATYPaTbHUMU?
CdopmyiroiiTe OCHOBHI BIIaCTUBOCTI JIOTapU(MIB.
3anuunTh GopMyITy IEpexody BiJl OJHIET OCHOBH JIO 1HILIOT Ta
HACJIIIKH 3 HEl.

o) pa
@%% < MaTemaTnka HOBA Piger> crannapry k

V. JlomaniHe 3aBJaHHA

OnparroBatu §1 (cT.20-23)
Bukonatu Ne 4.3; 4.8 (1,3,5); 4.12; 4.14; 4.16 Mepsmsk A.T.
(1,4,5,7); 4.22 (1,4); 4.29 (1,2)

OnpairoBatu §4
Buxonaru Ne 4.3; 4.7, 4.9; 4.11; 4.15; 4.21; 4.23 Ierep O.C.

OmpanroBaru §3
Buxonaru Ne 3.2 (2,6,10); 3.3 (3,4,6); 3.4 (1,3,5); 3.5 | Henin €.I1.
(2,5); 3.8 (3,4); 3.9 (4,5)

OnparrroBatu §3 (22-24)
Buxonaru Ne 106; 109; 110; 122; 125; 127; ber3 I'.11.
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