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Ans yeeo 6binu NnpudymMaHbi s102apughMbi?
Ans yckopeHue ebiyucrieHudl.

Ans ynpowieHuu ebi4yucrieHUU.

HAnsi peweHue acmpoHoMu4YecKux 3adady.

B coBpemMeHHON LwKorie OCHOBHOW dOpMON 00y4YeHUss MaTeMaTUKe ,rMaBHbIM
CBSA3YIOLLEM 3BEHOM B MHTErpaLnmn passimyHbIX OpraHn3aumnmoHHbIX opm obydeHus no-
NpexHemy ocTaeTcd Ypok. B npouecce obyyeHna matemaTndeckmin matepuarn
OCO3HaEeTCs U yCBanBaeTCs NpenmMyLLeCcTBEHHO B NpoLuecce peLleHna 3agad, NoToMy Ha
ypokax MmaTeMaTunKn Teopust He N3yyYaeTcsl B OTPbIBE OT NpakTuKK. [1nga Toro 4tobbl
YyCNEeLLHO peLlaTh norapumMmnyeckme ypaBHeHus1 , Ha KoTopble B y4ebHOM nnaHe
OoTBeOEHO Bcero 3 yaca, HeobxoaAnMo yBepeHHOe BrageHne dopmynamm ans
norapugmos 1 cBOUCTBaMu norapudmmyeckon pyHkumn.  Tema «
JNNorapnmunyeckne ypaBHeHUSA» B y4eOHOM NnaHe naeT 3a norapmhpmmyecknmm
JYHKLMAMM 1 CBOMCTBaAMM JIorapndomoB.

CuTyaums HECKONbKO OCITOXHSETCS MO CPaBHEHMIO C NoKasaTeNnbHbIMY YPaBHEHNAMMN
HanM4Ynem orpaHn4YeHnin Ha obracTb onpeaeneHnst norapmPmMmnIecknX PYHKLNN .
cnonb3oBaHna oopmyn norapndoma NnponsBeneHunst, HacTHoOro n gpyrmx 6es
OOMONHUTENBbHBIX OFOBOPOK MOXET NPUBECTU KaK K NPUOBPETEHNIO MOCTOPOHHNX
KOPHEWN, TaK 1 K NoTepu KopHeu . [1ToaTomMy HeobxoammMo BHUMATENLHO CNeanTb 3a
PaBHOCUNbLHOCTbLIO COBEpPLLUAeMbIX NpeobpasoBaHui.




“N306peTeHne norapmpmoB, CoKkpaTue paboTy acTpoOHOMa, NPOANNIIO0 EMY XNU3Hb»

® Tema: « Jloeapugpmuyeckue ypasHeHUs.. »

Llenu:
ObpasoBaTerbHbIE:
1.03HaKOMUTb U 3aKPENUTb OCHOBHbIE METOAbLI PELLEHNS
norapnMmnYecKnx ypaBHeHn, NpeaynpeanTb NOSIBAEHUS TUNUYHbIX
OLLNOOK.
2.[MpenoctaBnTb Kaxaomy oby4yatolemy BO3MOXHOCTb MPOBEPUTL CBOU

3HaHMA N NOBLICUTb UX YPOBEHD.
3.AKTMBMN3MpoBaTb paboTy Knacca Yepes pasHbie OopMbl paboThl.
PassuBatoLme:
1.Pa3BuBaTb HaBbIKM CAMOKOHTPOIS.
BocnutarenbHeble:
1.BocnutbiBaTb OTBETCTBEHHOE OTHOLLEHWE K TPpy4Y.
2.BocnnTeiBaTh BOMO U HACTONYMBOCTL , ANS OOCTUXEHNE KOHEYHbIX
pe3ynbraToB.




Tema ypOKa «MeToabl pelueHns norapnpmMnyecknx e
Tun ypoka: Ypok osHakomAeHs-c-HOBbIM MaTeEpPHanom

O o ’___./

PyOoBaHNe Myanmme,qma.

Xop ypoka.

10peaHu3ayUoHHbIU MOMEHM:

2.AKmyarnu3ayusi OropHbIX 3HaHUU;
Ynpocture:

Jog 5 54~ og 8 = . 18- 20g & (2]

162

| log,8+log, 2
log, 3'log, 2 log; 27 log, 36 ~log , 9

54 1g6
1g]g5 -E5 log 6 +log 7 log£32

214107




fieneHve: YpaBHeHue, cogepXallee feper VIEHHY0 NoA
3HaKoM fiorapmdoma, HasblBaeTcs norapmq:)MVNeCKMM

[MpocTenLwInM NPUMEpPOM forapudMUYECKOro YypaBHEHUS CIYXUT
ypaBHeHue
Iogax=6(a>0, arz1,6>0)

Cnocobbl pelwieHns

PelueHne ypaBHEHN Ha OCHOBaHUK onpeaeneHnd
norapumMa, Hanpymep, ypaBHeHue log, x=6 (a>0,a# 1,6>0)
UMEET peleHne X = a’.

MeTtoq noteHumpoBaHug. ['loa noTteHUMpoBaHMEM
NOHMMAETCA Nepexon OT paBeHCTBa, coaepKaLlero
norapumebl, K paBeHCTBY, HE codepKallemMy nx:

ecnu, log, f(x) = log, g(x), To f(x) = g(x), f(x)>0, g(x)>0, @ > 0, az 1.
|\/|eTO,EI, BBEEHVE HOBOW nepemMeHHOW.

MeToq norapupmmpoBaHmna 0benx HacTten ypaBHEHUS.

MeTtog npuseneHua norapmdoMoB K OQHOMY U TOMY Xe
OCHOBAHMIO.

DyHKLUMOHaNbHO — rpadpu4eckn MeTop,




Ha ocHoBe onpeaeneHnsa norapudpma peLiatoTcd
YpaBHEHUS, B KOTOPbIX N0 AaHHLIM OCHOBaHUAM U YUCTY
onpepgensercda norapudgpm, no gaHHOMY norapmomy u
OCHOBaHMIO onpeaensdeTca YnMcno 1 nNo gaHHoOMY Ynucny u
norapmgmy onpenenaeTca OCHOBaHuUe.

Log, 42= X, log
2%= 42, X=3Vy372 X3 =64,
2% =292 x=373, x}=4>,
X=5/2" x=1/27. X =4,

= 2 log 64=3,




PelunTte 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; X >7; X >7.
C Hayano Hy>HO NpeobpasoBaTtb ypaBHEHWNE MPUBECTU K BUOY
log ((X-3)/(X-7))? = 1g9 npuMeHsia opmyny riorapudm YacTHOro.

(x-3)/(x-7))* =9,

(x-3)/(x-7) =3, (x-3)/(x-7)=-3,

X-3=3x-21, X -3 =-3X+21,

X =9. X=6. MOCTOPOHHWUN KOPEHD.
[1IpoBepKa NokasbiBaeT 9 KOPEHb YPaBHEHUS. OtBeT: 9




PelunTte ypaBHeHUA:
Iog62 X +log X +14 = (\/16 — x%)? +X?,
16—-x*20; -4sx<4;
x>0, X >0, O.[1.3.[0,4).
log,* X +log, X +14 =16 — X* +X?,
log > x +log,x -2=0

3aMeHuM log X =t
t’+t-2=0; H-9; t-1 -2
log, Xx=1,X =6 NOCTOPOHHWUI KOPEHb .

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

OTtBeT : 1/36.




—

Bonpoc :
1.9T0 — paBHOCUNbLHOE Npeobpa3oBaHUS ?
2.Ecnn ga 1o noyemy ?

[Monyyum lod x2
log, ¥ 9 = log, (3x)

YyuTtbiBasd Teopelvlyé,nonyqaelvl log, % log, X = log, 3X,
2log, Xlog X = Iog 3+ Iog X,

2Iog K Iog x+3.l
2Iog X - Iog X-1= O
3aMeHuM log, X = X>0 2t2+t 2 =0; ,El, 9; t,=1, t,=-1/2
® log,x =1, X—3
® log x =-1/2,x=1/\3. Otser: {3; 1/N3. }.




PelunTb ypaBHEHUA: log,(37-12x ) log, , 3
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 —-NOCTOPOHHUI
KOPEHD .
[TpoBepkon ybexagaemcs , 4To X=1 KOPEHb YpaBHEHUS.




PelunTe ypaBHeHus: log, X = 12-x.

Tak kak pyHKUMA y= log, X Bo3pacTaroLlasi , a PyHKUUS y
=12-X ybbiBatoLasa Ha (0; + « ) To 3agaHHoe
ypaBHeHMe Ha 3TOM UHTepBane MMeeT O4AUH KOPEHb.
KoTopbin rnerko MoXxHo Hautu. [pn x=10 3agaHHoe

ypaBHEHME obpalllaeTca B BEPHOE YXACNOBOE
paBeHCcTBO 1=1. OTBeT X=10.




.-
~ VMimoe ypoka.
C Kaknmu metogamu peLlieHns norapmdoMmyeckmnx
YPaBHEHUI Mbl MO3HAKOMUITUCb HA YPOKE?
LomawHue 3adaHue:
Onpenenute metof pelwieHns n pewuunte Ne 1547(a,0) ,
Ne1549(a,0), Ne1554(a,0) .

[IpopaboTatb BECb TEOPETUHECKUIN MaTepman n paszobpartb
npumepbl §52.




/_\\——/
~— 2 YPOK.

Tema ypoka: «[lpumeHeHue pasnnyHbiX METOA0B NpPU peLleHune
norapupmMmyecknx ypaBHeHUN. »

Tun ypoka: Ypok 3akpensieHns nsy4eHHoro
Xon ypoka.

1.OpeaHu3ayUuoHHbIU MOMEHM:
2.«[lposepb cebsi»

1)log ((x-1)/5)=>
2) log, (121-x%), (121-x*)20,x< —11,x211.
3) 3% =5, log, 3=2x, x = (log, 3)/2.
2log, 5 4log, 5
4)9 =3 =42
5) Ig x? = 2Ig x.




Kakum crnocobom MOXHO pPeLUnTb JaHHOE YpaBHEHME ?
(MeTOO BBEOEHME HOBOU NEPEMEHHON )

log, ?x +3 log X +9 = 37/ log, (x/27); x>0
O6osHaumm log.x=t; t 2.3t+9=37/(t-3); t#3,

(t-3) (t2-3t+9) =37,
t27=37 t=64 =4
log. X =4 ; x=81.
[TpoBepkon ybexagaemcs , YTo X=81 KOPEHb YPaBHEHMS.




Ne1564 (a);(meTon Nnore

log, X
X = 81, BO3bMeEM OT 06eunx yacteu
ypaBHeHuUs norapmngom no ocCHoBaHUIO 3;

log, X

log, X = log,81; log,xlog.x =log,81; log,°x =4;

Iog3x =2 X=0:
log,x=-2, x=1/9.
[TlpoBepkon ybexagaemcs , YTo X=9 n x=1/9 KOpHU
YpaBHEHUS.




4. QuU3KynbMMUHymkKa(3d e

1 ObnacTbto onpeaeneHns norapmoMmnyeckomn
PYHKLMN Y= log, X SIBNAETCA MHOXECTBO

NONOXUTENbHbIX YNCen .
2PyHKUMA y=log, X MOHOTOHHO BO3pACTAET .

3.06bnacTtb 3Ha4YeHnn norapmdoMmnyeckon PyHKLNK
OoT 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 pyHKUMA Y= In X BO3pacTaroLiagqa, a

doyHKUMA

y=1-Vx yBbIBaroLwwas Ha (0; + © ) To 3agaHHoe
ypaBHEHNE Ha 9TOM MHTEpPBane MMeeT OAuH
KOpeHb. KOTOpbIM Nerko MoXXHo HauTu. [Npun x=1
3aJlaHHOE ypaBHeEHMe obpallaeTca B BEpHOE
4YMCIIOBOE paBEHCTBO 1=1.

OTBeT : X=1.




Ne 1574(06)

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 %2 —48 =0, X =4 +2y, X =8,
X -2y = 4; 16y = 32; y =2.
[TlpoBepkomn ybexxgaemcsa, YTo HangeHHoe 3HaYeHUS
SBMAETCH pEeLUEHNS MU CUCTEMBI.




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

1/4 > 1/8,
beccnopHo NpaBuIbHO.
(1/2)% > (1/2)°, ToXXe He BHyLLaoLLee

COMHeHMe. bornbLuiemy yncny cooTBeTCTBYET OOMbLLNMN
norapudwm,

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

-[ne owmnbka?




6.BbinormHUmMe mecm:

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

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

1(2,5; + « ); 2. (-0; 2,5); 3(-2 ;+ )4, (0;+ ).

3.CpaBHute: log,.7 WU log,. 5.
> = 3 =

4. PelunTe ypaBHEHME : 75 " x71

1.(3,5). 2. HET peLlueHus. 3.(—3,5). 4.(7).

5. HanTu 3Ha4eHwne BbipaxeHus : log, (64c) ecnn log, C =
-3,5.

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




e —
TBET: 4; 3:2:1;2.

NTor ypoka: YTo0Obl XOpoLUo peLliaTb
norapnmuyeckme ypaBHeHUS , HY>KHO
COBEpPLUEHCTBOBATb HaBbIKN peLLIEeHUS
NPaKTUYECKNX 3aJaHUNKN , TaK Kak OHUN ABNSOTCS
OCHOBHbIM CoAlEpPXXaHMEM 3K3aMeHa U XKU3HW.

[omaliHmne 3aganms : Ne 1563(a,6), No1464(06,B),
Ne 1567 (0).




Tema ypOKa «PeLueHme norapmcbmmqecmx ypasHeRY
8 ‘ 1aTU3aLNS 3HAHUMN.

— 1.AKTyanusaumsi OnopHbIX 3HAHWIA:

Nel Kakue us uncen -1; 0; 1; 2; 4; 8 ABNAOTCHA KOPHAMU
ypaBHeHUs log, X=X-27?

Ne2 PelwinTb ypaBHEHUSA: a) log, X=2; B)log, (2x- X2 ) -=0;

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

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

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

Ne4 Hanaute obnactb onpeneneHuns yHkummn: y = log, (x+4)
Ne5 CpaBHuTe yncna: log, 6/5 v log, 5/6; Iogo'2 5un.log,,17.
Nee OnpeennTb YACMO KOPHEN YpaBHEHUS: log, X= =-2X+4.




_————————
eHdite ypaBHEHNIA:

1. pelmte ypaBHeHus: log, * (x-3)* +3 log, (15 -5x ) -10 = 0.
G B e 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, log.(3-x) =1,
3-x=57/4, 3-x =5,
X =3 -1/57/4, X =-2.
OTBeT: {3-1/57/4; -2}




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

2+ 30/(2%-11)= (4x-22+30)/(2Xx-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)/(2%x-11)) = - 2log,, (x+2)/(2x-11))+8,

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

X+2=8x-44, x=46/7. [lpoBepkon ybexgaemcsi, YTo x=46/7
KOPEHb YpaBHEHUS,




g

3. QU3KYynbMMUHymKa:

®1.3%8=38

® 2.lg x=- 2, pelleHneM AaHHOro ypaBHEHUS SABMNSAETCS
100.

® 3 OyHKUMA y= Iog4/3X MOHOTOHHO BO3pacTaer .
©® 4. log, (x+y)=log X +log_y.

® 5. log, (x+y)==log_X-log_Yy.

® 6. log,_ (xy)=log, X +log_y.




4.Y4qumcs Ha 4dyxkux owubkax :

Bocnonb3yemcsa popmynoun npeobpasoBaHus
CYMMbIl NTlorapMdmMoB fnorapudm npousseneHus.
[Tony4ynm ypaBHEHUS log, (x-1) (x-3) =1,

oTcloga cnenyer
X% —4x + 3 =3.

KopHsiMn nocnegHero ypaBHeHUs ABnsaTca X, =0
nx, =4,

OTBeT: {0, 4}.

PelunTe ypaBHeHus:: log, (x—1) +log, (x-3) = 1.




® PewwTe ypaBHeHus log, (x +1) - log, (x-2) = 2.

® Bocnonb3syemcsa popmynon npeodbpasoBaHUs
pa3HOCTU norapudmos rorapnudm 4acTHOro,

nony4aem log, (X +1) /(X-2) = 2, oTKyOa cneayet (X
+1) /(x- 2) = 2.

® PewwuB nocnegHee ypaBHEHUA ,Haxogmm X = 5.

® OTtBeT: X =5.




BapuaHT 1 BapuaHT 2 BapuaHT 3

I

g(3x-8)=Ig(x - log, (5-2x) =1 Log, (4x-5) = Kop.
2) log, (x -14) HET.

Lg 2x+ Igx=8 log, °x +3 log,X Lg?x - 6lgx+5 Kop.  100; 10000
+9=37/log, =0 HeT.  0,0001 O;
10

Log, (x-2) + Log, (x+14) +log, Log. (X+1)+ 2; 2
log, (x+1)=2 (x+2)=6 log. (x+5)=1 -18
2;




OTBeT : 1BapuaHT (3;2;4.) 2.BapuaHTt —(2;4;3.) 3.BapuaHT
=432
Tor ypoka:

[TlpeHebperaTb Teopunen HeMNb3s ,B 3TOM Mbl C BaMy
ybeaunmcbh Ha ypoke :

e be3 3HaHunA TeopeTnyeckoro marepuana
HEBO3MOXHO YBEPEHHO peLlaTh nNpakTnyeckue
3afaHus.

e OnpeageneHHas YacTb BONMPOCOB HanpaeneHa Ha
NPOBEPKY MMEHHO TEOPETUYECKMX 3HAHUN ,
MCMONb3yeMbIX MPaBuI , onpeaeneHnin n TEoPeM.

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




