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Ansi yeeo 6binu npudymMaHbi s102apughMbi?
Ans yckopeHue ebiyucneHudl.

Ans ynpowieHuu ebi4yucrieHuUU.

Ansi peweHue acmpoHoMu4YecKux 3adady.

B coBpeMeHHOM LLIKoSie OCHOBHOW hopMOon 0Bby4yeHUst MaTteMaTuke ,rmaBHbIM
CBSA3YIOLLEM 3BEHOM B MHTErPaLnmn passinyHbiX OpraHn3aumnoHHbIX opmM o0BydeHus no-
NpexxHemy ocTaeTcd Ypok. B npouecce obyyeHna matemaTndeckmin matepuarn
OCO3HaEeTCs U yCBanBaeTCs NpenmMyLLeCcTBEeHHO B NpoLuecce peLleHna 3agad, NoToMy Ha
ypoKkax MmaTeMaTnKn Teopust He n3yyaeTcsl B OTPbIBE OT NpakTukK. [1nga Toro 4tobbl
YCNEeLLHO peLaTh norapumMmnyeckme ypaBHeHu st , Ha KoTopble B y4ebHOM nnaHe
OoTBeOEeHO Bcero 3 yaca, HeobxoaAnMo yBEPEHHOE BrageHne dopmynamm ans
norapugmos 1 cBOMCTBaMu norapummyeckon pyHkumn.  Tema «
INNorapmnmunyeckne ypaBHeHUSA» B y4eOHOM NnaHe naeT 3a forapmpmmiecknmm
JYHKLNAMM U cBOMCTBaAMM JIorapndomosB.

CuTyaums HECKONbKO OCITOXXHSAETCS MO CPaBHEHMIO C NoKasaTeSlbHbIMU YPaBHEHUSAMMN
HanM4Ynem orpaHn4YeHnin Ha obracTb onpeaeneHns norapmPmMmnIecknX PYHKLNN .
cnonb3oBaHna oopmyn norapudoma npon3BeeHunst, HacTHoro n gpyrmux 6es
OOMONHUTENBbHBIX OFOBOPOK MOXET NPUBECTU KaK K NPUOBPETEHNIO MOCTOPOHHUX
KOPHEWN, TaK U K NoTepu KopHen . [1oaTomy HeobxoamMmMo BHAMATENBHO cneanTs 3a
PaBHOCUNbLHOCTbLIO COBEpPLLUAEMbIX NpeobpasoBaHUN.



= “N30bpeTeHne norapmpmoB, cokpaTne paboTy acTpoOHOMA, NPOASINI0 EMY XKU3HbY»

Tema: « Jlocapugpmuvyeckue ypasHeHUs. »

Llenu:
ObpasoBaTerbHbIE:
1.03HaKOMUTb U 3aKPENUTb OCHOBHbIE METOAbLI PELLEHNS
norapmpmMmn4ecknx ypaBHeHUN, npeaynpeanTb NoABIEeHNA TUMTNYHBIX
OLLMBOK.
2.[MpepocTtaBnTb KaXkgoMy oby4yarouemMy BO3MOXHOCTb MPOBEPUTL CBOU
3HaHMA N NOBLICUTb UX YPOBEHD.
3.AKTMBMN3MpoBaTb paboTy Knacca Yepes pasHbie POopMbl paboThl.
PassuBatoLiue:
1.Pa3BnBaTb HaBbIKM CAMOKOHTPOSIA.
BocnutartenbHeble:
1.BocnuTtbiBaTh OTBETCTBEHHOE OTHOLLEHWE K Tpyay.
2.BocnnTbiBaTh BOMO U HACTONMYMBOCTL , ANS OOCTUXEHNE KOHEYHbIX
pe3ynbraToB.



Ypok Ne1l.
oka: «MeToabl pelieHns norapmpmMmmyecknx yp
Tun ypoka: YpOK 03HaKOMMEHUS1 C HOBbIM MaTtepuanom
O6opynoBaHue : Mynstumeana.

Xopg ypoka.

10peaHu3ayUuoHHbIU MOMEHM:
2.AKmyanu3ayusi oropHbIX 3HaHUU;

YnpocTure:
log 55 54 - log s +/6 «.-"?32 1og1_16% 1g18-21gJ5 [2]_1
s 5 é log _2% log, 3'log ;2 log , 27 11>Ogg; 386+_1;)0gg3229
log, 128 | bgyl4-hgyl i? 'Eg log6+log log & 32
-;—h19+h12 log,5+— ]‘fg330+1§—§ - 2mm—m7




OnpeneneHune: YpaBHeHWe, cogepKallee nepeMeHHY0 nog
3HaKoM norapudgma, HasbiBaeTcs riorapmoMmnyecKmm.

[1pocTenwinm npumepom norapudpmMmnyeckoro ypaBHeHUS CIyXUT
ypaBHEHNe
Iogax=6(a>0, az1,6>0)

Cnocobbl pelieHuns

PelueHne ypaBHEHNM HA OCHOBaHUW onpeneneHns
rniorapudma, Hanpmumep, ypaBHeHNe log x=6 (a >0, a# 1, 6>0)
“MeeT pelleHne X = a®.

MeToa noteHuupoBaHug. ['log noTeHUMpoBaHMeM
NOHMUMAETCA Nepexon OT paBeHCTBa, CoAepKalLlero
norapu@mebl, K paBeHCTBY, He coaep KalleMy Ux:

ecnun , log_f(x) =log_g(x), To f(x) = g(x), f(x)>0, g(x)>0 , @ >0, az 1.
MeTopq BBeaeHMe HOBOM NepeMEHHOWN.

MeTog norapupmmpoBaHusa obenx 4actem ypaBHeEHUS.

MeTtoa npuseneHns norapudmMoBs K O4HOMY U TOMY Xe
OCHOBAaHMUIO.

PyHKUMOHANLHO — rpadonUyeckn MeTo.



IMemoo:

Ha ocHoBe onpeneneHnsa norapudpma peLuatoTcd
ypaBHEHUS, B KOTOPbIX NO AaHHbLIM OCHOBaAHUAM U YnuCny
onpegensercd norapudm, no gaHHOMY norapmomy u
OCHOBaHMIO onpenensdeTca Yncno 1 nNo gaHHOMY Ynucny um
norapmgmy onpenenaeTca OCHOBaHuUe.

Log, 4\2= x, log, , X=-2, log 64=3,
2%='4N2, X=3y372 | x3'=64,
X=202 x=37, x}=4,

=512 =127 X =4,



PewunTe ypaBHEHUA:
lg(x%-6x+9) - 2Ig(x - 7) = Ig9.
YcnoBue Ans npoBepKU Bceraa cocraBnaemM no UCXoaHOMY
YPaBHEHUIO.
(x2-6x+9) >0, X# 3,
X-7 >0; N ek
C Hayano Hy>XHO nNpeobpa3soBaTb ypaBHEHNE NMPUBECTU K BUOY
log ((X-3)/(X-7))? = Ig9 npumeHsia dopmyny riorapudm YacTHOrO.
((x-3)/(x-7))> =9,

(x-3)/(x-7) =33, (x-3)/(x-7)=-3,
X-3=3x-21, X -3 =-3X +21,
X =9. X=6. NMOCTOPOHHWUN KOPEHD.

[1IpoBepKa NokasbiBaeT 9 KOPEHb YPaBHEHUS. OtBeT: 9



3 Memoo:

PelunTte ypaBHeHUA:
Iog62 X +log X +14 = (\/16 —x%)% +x?,
e ==
x>0, X >0, O0.[0.3.[0,4).
log* x +log, X +14 =16 — X* +X?,
log,>x +log,x -2=0
3aMeHuM log X =t
t’+t-2=0; 0=9; t=1,t=-2
log, x=1,X=6 NOCTOPOHHWUI KOPEHb .

log x=-2,x = 1/36 , npoBepKa nokasbiBaeT 1/36 ABndeTcd
KOPHEM .

OTtBeT : 1/36.



4Memoa: /
PeLuu BHEHMS B ——
= IO_CI x2 = 3X, BO3bMeEM OT 0beunx Yactel ypaBHeHUs1 norapndm no oCHOBaHMIo 3

X

Bonpoc :
1.9T0 — paBHOCUIbHOE NpeobpasoBaHUA ?
2.Ecnu ga To novemy ?

[Monyymm log X2
3

log, x = log, (3x)

YuntbiBaga Teopemyé,nonyqaeM log, = Iog X = log, 3X,
2log, xlog X Iog 3+ Iog X,
2Iog X Iog x+3_L
2Iog X - Iog X-1= O

3ameHuM log, X =t, x>0 2t%+t 2 =0; ,El, St

log, X =1, X=3,
Iog3X =-1/2 x= 1/73. OteeT: {3; 1/73. }.



5 Memoo :

PelunTb ypaBHEHUA: log,(37-12x ) log, , 3 = 1,

37-12X >0, X< 37/12,
7-2X >0, X< 7/2, X< 7/2,
7-2X# 1; XZ 3; XZ 3;

log,(37-12x) / log, (7-2x) = 1,

72 log,(37-12x ) = log, (7-2x ),

log,(37-12x ) = log, (7-2x )?,

37-12x= 49 -28x +4x? ,

4x%-16X +12 =0,

x?-4x +3 =0, =19, X,=1, X,=3, 3 -MOCTOPOHHV
KOPEHbD .
[TpoBepkon ybexagaemcs , 4To X=1 KOPEHb ypaBHEHUS.



6 Memoo

PelunTe ypaBHeHus: log, X = 12-x.

Tak kak yHKLUS y= log, X Bo3pacTawLas , a PyHKUms y
=12-X ybbiBatoLasa Ha (0; + « ) To 3agaHHoe
ypaBHEHNE Ha 3TOM UHTepBare MMeeT OOUH KOPEHb.
KoTopbin nerko MoXxxHo Hautu. [pn x=10 3agaHHoe

ypaBHEHME obpalllaeTca B BEPHOE YMCINOBOE
paBeHcTBO 1=1. OTBeT X=10.



Vimoe ypoka.
C Kakumm metogamu peLueHus norapudomMmyeckmnx

ypaBHEHWUI Mbl MO3HAKOMUIMUCH Ha YPOKe?

LomauwHue 3adaHue:
Onpenenute metop pelwieHns un pewuunte Ne 1547(a,0) ,

Ne1549(a,0), Ne1554(a,0) .
[IpopaboTatb BECb TEOPETUYECKNIN MaTepman u pasobpartb
npumepbl §52.



2 YPOK.
Tema ypoka: «[1lpumeHeHne pasnnyHbIX METOLOOB MNPU peLleHmne
norapupmmyecknx ypasHeHUn. »

Tun ypoka: YpokK 3akpensieHnsa n3y4yeHHoro

Xopa ypoka.
1.OpeaHuU3ayuUoHHbIU MOMEHM:
2.«[lposepb cebsi»

1)log , ((x-1)/5)="?
2) log, (121—-x3), (121-x3)20,x< —11,x211.
3) 3% =5, log, 3=2x, x = (log, 3)/2.
2log, 5 4log, 5
4) 9 -3 - 45
5) Ig x? = 2Ig x.



3-BbiHonHEHUE YrpaXHeHuU:
Ne1563 (6 )

Kakum crnocobom MOXHO peLUnTb JaHHOE ypaBHEHNE ?
(MeTOO BBEOEHME HOBOW NEPEMEHHON )

log, *x +3 log X +9 = 37/ log, (X/27); x>0
O6osHaumm log x=t; t 2.3t+49=37/(t-3); t#3,
(t-3) (t2-3t+9) =37,
t227=37- =64 t=4
log,x =4 ; x=81.
[TpoBepkon ybexagaemcs , YTo X=81 KOPEHb YPaBHEHMUS.



Ne1564 (a);(MeTog norapupMupoBaHne )

log, X
X = 81, BO3bMeM OT 06eux yacrteun
ypaBHeHuUs norapmgom no ocCHoBaHUIO 3;
log, X
log, X = log,81; log,xlogx =log,81; log,°x =4;
Iog3x === O
log,x=-2, x=1/9.
[TpoBepkon ybexagaemcs , 4To X=9 U X=1/9 KOpPHU
yYpaBHEHUS.



.DPUSKYITIbMMU K mamu-, C e

/

1 ObrnacTbto onpeaeneHns norapmoMmnyeckomn
PYHKLMN Y= log, X SIBNAETCA MHOXECTBO
NONOXUTENbHbIX YNCES .

2PyHKUMA y=log, X MOHOTOHHO BO3pACTAET .

3.06bnacTtb 3Ha4YeHUn norapmdoMmnyeckon PyHKLNK
oT 0 10 OECKOHEYHOCTMN.

4 log_c/B=log_cC- log_B.
5 BepHo ,uTo log, 87 =1.



Ne1704.( a)

1-VX =In X

Tak Kak yHKUMSA y= In X BO3pacTawulada, a
doyHKUMEA

y=1-Vx yBbIBaroLwas Ha (0; + © ) To 3agaHHoe
ypaBHEHME Ha 3TOM UHTepBare MMeeT ogunH
KOpeHb. KoTopbIN Nerko MoXXHo HauTu. lNpun x=1
3aJlaHHOe ypaBHEHMe obpallaeTca B BEpHOE
4MCnoBOe paBeHCTBO 1=1.

OTBeT : x=1.



Ne 1574(6)

log, (x+2y) -2log, 4 =1- log, (x—-2y),  log, (x*-4y?) =log,
48,

Iog1/4 (X -2y) =-1; Iog1/4 (X -2y) =-1;
X?%-4y°—48 =0, X =4 +2y, X =8,
X -2y = 4; 16y = 32; y =2.

[TpoBepkomn ybexxaaemcs, YTo HangeHHoEe 3Ha4YEeHUS
ABNAETCA peLUEeHUS MM CUCTEMDI.



5. Umo 3a npenecms Jlocapugmuyeckass “komedusi 2 > 3”

1/4 > 1/8,
beccnopHoO npaBuUnbLHO.
(1/2)% > (1/2)?, TOXXe He BHyLUatoLLee

COMHeHMe. bornbLliemy Yncny cooTBETCTBYET OOSbLUNN

norapudom,
3HauuT,
Ig(1/2)% > 1g(1/2)3; 2lg(1/2) > 3lg(1/2). Mocne cokpalleHus Ha

1g(1/2) nmeem

2 > 3.

- [ne owmnbka?



6.BbinonnHUmMe mecm:

1HaviguTe obnactbto onpenenexns: y =log, , (6x —X?).

1(-0:0) U(6;+0); 2.(-2;-6) J(0;+>);3.(-6;0). 4.(0; 6).
2.Hangnte obnactb 3Ha4YeHun : y =2,5 + Iogljx.

1(2,5 ; + = ); 2. (-0 ; 2,5); 3(-0 ;+ )4, (0;+ ).
3.CpaBHure : Iogo’5 7 u Iogo’5 5.

1.>. 2.<. 3.=
4. PelunTe ypaBHeHMe : L5 et
1.(3,5). 2. HET peLlueHus. 3.(—3,5). 4.(7).

5. HanTtu 3Ha4eHwne BbipaxeHus : log, (64c) ecnn log, C =
=2E S

1.(-6,5). 2.(-0,5) 3. (-10,5) 4.(-67,5).



OTBeT: 4; 3:2:1:2.

NTor ypoka: YT1o0ObI XOpoLUOo peLiaTb
norapnmuyeckme ypaBHeEHUS , HY>KHO
COBEpPLUEHCTBOBATb HaBbIKN PeLLEHUS
NPaKTUYECKNX 3adaHUKN ,TaK KaK OHU ABNSAOTCS
OCHOBHbIM COAEPKaHNEM 3K3aMEHAa U XXU3HMW.

[lomawHune 3apgaHus : Ne 1563(a,0), Ne1464(6,B),
Ne 1567 (0).



/

YpoK 3. == '
T poka: «PelueHune norapmcbmmquKme

= Tun ypokKa: ypok 0606LeHNs, cuctemaTmnsauusi 3HaHuN,
Xo[ ypoka.
1.AKTyannsauus onopHbIX 3HaHUN:

Ne1l Kakune ns umcen -1; 0; 1; 2; 4; 8 ABNATCA KOPHAMMU
ypaBHeHUs log, X=X-27?

Ne2 PewwinTb ypaBHEHUSA: a) log, X=2; B)log, (2x- X?) -=0;

r) log, (x-1)=log, (2x+1)

Ne3 PelunTb HepaBeHCTBa: a) log, x> log, 5; 0) log, , X< 1;

B) log, (x-4) >0.

Ne4 Hanamnte obnacTb onpeneneHuns yHkummn: y = log, (x+4)

Ne5 CpaBHuTe yncna: log, 6/5 v log, 5/6; Iogo’z 5un.log,, 17.

Nee OnpedenuTb YACMO KOPHEN YpaBHEHWSI: log, X= =-2X+4.



PRELuCHIEYDaBHEHNN:

/
1. pelumte ypaBHeHus: log, * (x-3)* +3 log, (15 -5x ) -10 = 0.
CHE e

Log, * (x-3)* +3 log, (5 (3 -x))-10 =0,
(2 log, (x-3))* +3log, (3-x)+3-10=0, 4 log,* (3-x)* +3 log, (3 -X )

-7=0,

Myctb log (3-x)=t; 4t°-3t-7 =0,

t=-7/4: t=1.

log. (3-x) = -7/4, n log.(3-x) = 1,
3-x =574 3-X =5,
x =3 -1/57/4, X = - 2.

OTBeT: {3 -1/57/4; -2}.



———————— —

/
Pelwunte ypaBHeHus: 3log, (2+ 30/(2x-11)) = 2log, (2 — 15/(x+2)) + 8.

2+ 30/(2x-11)= (4x-22+30)/(2x-11)=(4x+8)/(2x-11)=4(x+2)/(2X-11)
2 — 15/(X+2)=(2x+4-15)/(2+x)=(2x-11)/(x+2)=((x+2)/(2x-11))?,

3 log, (4(x+2)/(2x-11)) = 2log,, (x+2)/(2x-11))1+8,
3+3 log, ((x+2)/(2x-11)) = - 2log, ( (x+2)/(2x-11))+8,

[yctb log, ((x+2)/(2x-11)) =t, 3+3t=-2t+8, t=1.
Iog4 ((x+2)/(2x-11)) =1, (x+2)/(2x-11) =4,

X+2=8x-44, x=46/7. [lpoBepkon ybexgaemcs , 4To xX=46/7
KOPEHb YpPaBHEHMUS.
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3. QU3KYyNnbMMUHYymMKa:

388§
2.1g X=- 2, pewleHnem gaHHoro ypaBHeH1a ABNdaeTcs
100.

3 ®yHKUMA y=log, — X MOHOTOHHO BO3pacTaer .
4. log_ (X+y) = log_ X +log_y.

5. log, (X+y) == log_Xx-log_ .

6. log, (Xy) =log_Xx +log_y.



4.Y4qumcs Ha 4dyxKux owubkax :

Bocnonb3yemcsa popmynoun npeobpasoBaHus
CYMMbIl florapdomMoB norapudm npousseneHus.
[Tony4ynm ypaBHEHUS log, (x-1) (x-3)=1,
oTcloga cnegyer

X*—4x + 3 =3.
KopHsiMn nocnegHero ypaBHeHUs ABNATCA X, =0
nx, =4,
OTBeT: {0, 4}.
PelwinTe ypaBHeHus:: log, (x—1) +log, (x-3) = 1.



PewwnTe ypaBHeHus log, (X +1) - log, (X-2) = 2.
Bocnonb3yemcs doopmyrnon npeobpasoBaHus
pa3HOCTWN norapndpmMoB norapmm 4acTHOro,
nony4aem log, (X +1) /(X- 2) = 2, oTKyOa cneayet (X
+1) /(X- 2) = 2.

PelunB nocnegHee ypaBHEHUA ,HaxoanMm X = 5.
OTBeT: X = 5.



BapuaHTt 1
I

8(3x-8)=lg(x -
2)

Lg 2x+ Igx=8

Log, (x-2) +
log, (x +1) =

BapuaHT 2

log, (5-2x) =

log, °x +3 log,X
+9 =37/ log,

Log, (x+14) + log,
(X +2) =

BapuaHT 3

Log, (4x-5) =

log, (x -14)

Lg?X - 6lgx+5
=0

Log, (X +1) +
log, (X +5) =
2;

1
w

Kop.
HeT.

2;
-18

1 3
100; 10000
0,0001 O;
10
0 2

Kop.
HeT.

25;
0,2



OTBeT : 1BapuaHT (3;2;4.) 2.BapuaHTt —(2;4;3.) 3.BapuaHT
a2
Tor ypoka:

[lpeHebperaTb Teopmen HeMNb3s ,B 3TOM Mbl C BaMM
ybeaunmcb Ha ypoke :

e be3s 3HaHunA TeopeTnyeckoro marepuana
HEBO3MOXXHO YBEPEHHO peLlaTb NpakTuyeckue
3agaHus.

e OnpepgeneHHasa 4YacTb BONPOCOB HarnpasrieHa Ha
NpOBEPKY UMEHHO TEOPETUYECKUX 3HAHUN ,
MCNOSb3yeMbIX NMpaBun , ornpeaeneHnn U TEopPeEM.

JomawHue 3apaHus : Ne1568 (a.6) ,Ne 1562 (a,0) Ne1573
(r).



