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OT pegakTopoB cepHUH

I[Ipexze yeM Bbl HauHeTe paboTaTh C HAIIMMH TETPAAAMH, Mbl XOTUM JJaTh BaM HEKOTO-
pble IIOSACHEHHUSA U COBETHI.

Ox3aMeH 110 maTeMmaTHKe B 2012 roly COCTOMT U3 IByX 4acTeil: B IepBOH 4acTH — 14 npo-
CTBIX 33/]a4, B KOTOpHIX TpebyeTcss kpaTkuil otBeT (B1—B14); Bo BTOpO# YacT — 6 Oosee
CJIOXKHBIX 33Zia4, Tpebyromux pa3pepHyToro pemenus (C1—C6). Paboune TeTpagu B1—B14
OpraHHU30BaHbl B COOTBETCTBUHU CO CTPYKTYPOIl ITepBOM 4acTH 3k3aMeHa 2012 roza U no3Bo-
JIIT BaM IOATOTOBUTHCS K BBIIIOTHEHUIO BCEX 3aZjlaHUM 3TOM 4acTH, BHISIBUTh U YCTPAHUTD
npobeJsibl B cBOMX 3HAHUAX. K ycneliHo 3apekoMeH0BaBlIei ce6s cepu paboyux TeTpaaen
2011 roaa B1—B12 fo6aB/ieHb! IBe HOBbIE TETPAAH, COOTBETCTBYIOIIHE HOBHIM 3aZIaHUAM (I10
T€OpPHUU BEPOATHOCTEHN U 0 CTePEOMETPHUH), U U3MeHeHa HyMepallis OCTaJIbHBIX TeTpajeu.

‘Tem u3 Bac, A1 KOTO IJITaBHOE — 3TO HabpaTh MUHHUMAJIbHBIA aTTeCTALMOHHBIA OaJlr,
Mbl PEKOMEH/lyeM OpHEeHTHPOBaThCA Ha ycToHYMBoe, 6e301mnboyHoe peleHUe 8 3agaHUit
13 nepBoi yacTu. (XoTd B pealbHOCTH MUHUMAaJIbHOE YUCJIO 3aJaHUi, KOTOpOe HYXKHO pe-
ILIUTh BEPHO, MOXXET COCTAaBUTh 5 WiIH 6, HO BeAib BaM HY>KHO 3aCTPaxoBaThCA OT CIy4alHOM
omnbku!) 3tH 8 (Wwin 6onblle) 3aZaHUNA HYKHO BHIOPATh UCXOAA U3 TOTO, YTO BBl XOPOILO
IIOHMMaeTe UX YCJIOBHUA, BaM 3HAaKOM MaTepHasl U B LIKOJIE BBl XOPOILUO CIPAaBJSUIACH C aHa-
JIOTUYHBIMU 33JaHUAMM (He 063aTesIbHO B Kypce MaTeMaTHKH 11 ki1acca, a Ha IIPOTsSHKeHUH
Bcero obyuenus ). [Ipy aToM cjieiyeT B IlepByI0O o4epesib YASIAT BHUMaHHUE TeEM 3aJlaHUAM,
KOTOpBIE Y BacC yKe IOy4aloTcs, A0OHMBasCh MaKCHMaJIbHO HaZIe)KHOT'O UX BHINIOHEHHs], He
orpaHuuuBas cebs BpeMeHeM.

Te u3 Bac, KTO OpPUEHTHUPYETCA Ha NOCTYIUIEHUE B BYy3, KOHEYHO, IOHUMAIOT, YTO UM
XKeJIaTeJIbHO C BBICOKOM HAaJeXKHOCTBIO pelllaTh BCe 3aJjayd 4acTH B — Bejb Ha pelieHUe
TaKoM 3aay¥ U BIMCHIBAaHHWE OTBETAa B JUCT Ha JK3aMeHe YWJeT MeHbllle BpeMeHH, 4YeM
Ha 3aja4y yacTy C, U xaJko 6yjeT, ecjiv Bbl olIMOeTeCh W MoTepsieTe Hy>KHbI 6aut. Bam
cienyeT A06UBaTHCS YBEPEHHOTO BHIIIOJHEHUS BCeX 3aJaHUH ITepBOM 4acTH, 6osbliee BHU-
MaHMe yzessid TeM 3ajladaM, KOTopble BbI3bIBAlOT Haubospllike 3aTpyHeHHA. YCTpaHeHue
npobesioB B BalllUX 3HAHUAX IIOMOXET BaM U B pabore ¢ 3aganuamMu 4actu C. Onpenenus
BpeMs, 3a KOTOPOe Bbl MOXXeTe yBepeHHO 6e3 OIIMOOK BHIIOIHUTH BCe 3aJaHUA IepBOM
4acTH, ciaefyeT IUIaHUPOBaTh OCTaBlIeecsd BpeMs Ha dK3aMeHe Ha 33laHUs BTOPOH 4acTH.

PaboTy ¢ TeTpaabio ciieayeT HayaThb C BHIIOJIHEHUSA JUATHOCTUYECKOH paboTHI.

3aTeM peKOMEeHAYyeTCs NPOYUTaTh pelleHUs 3aa4 U CPAaBHUTh CBOM pelleHUs C IIpUBe-
JA€HHBIMM B KHUTe. 1o TeM 3aziayaM, KOTOpEIE BEI3BAIM 3aTPyAHEHUA, CJIeAyeT ITocIe IIOBTO-
PeHHs MaTepuasia o y4e6HHUKY WIH C YIUTENIEeM BHIIIOTHUTh TeMaTHYeCKHe TPEeHUHTH.

Jls 3aBepiaioniero KOHTpoJA FTOTOBHOCTH K BHIIOMIHEHUIO 3aJJaHUI COOTBETCTBYIOLIEH
nosunuu EI'D cayxaT guarHoctudeckyde paboTsl, IpUBeeHHBIE B KOHIIE TeTPajH.

Pabora c cepueit paboumx Terpageit «EI'D 2012. MaTteMaTHKa» ITO3BOJHUT BBIABUTH
¥ B KpaTyaiuilile CPOKH JUKBHUAMPOBAThH Npobesbl B 3HAHUAX, HO HE MOXXET 3aMeHUTD CH-
CTeMaTU4YeCcKOTo MOBTOpeHHUs (U3ydeHHs) Kypca MaTeMaTHUKH!

XKenaem ycriexa!



BBegeHue

910 mocobue nmpejHa3Ha4YeHO Ui MOATOTOBKHM CTapLIEKJIACCHUKOB K pelIeHUIo 3a/at
1o Teme «[IpocTeiie ypaBHeHUA» U, B 4aCTHOCTH, 3a/a4yy B5 EquHOrO rocyjapCcTBeHHOT
3K3aMeHa I10 MaTeMaTHKe.

3agavya B5 mpexcTraBiseT coboil HecloHOe IOKa3aTelbHOe, Jorapudmuyeckoe Wil
VMppalMOHaJIbHOe ypaBHeHUe 6a30BOro YpOBHS, KOTOPOe B OAHO-/IBA JAEMCTBUS CBOAUTCS
K JIMHEHOMY WIU KBaJ[paTHOMY ypaBHEHHUIO. B mociefHeM ciy4yae B YCJIOBUHM 3aJaETCs
JIOTIONIHUTEIbHOE OrpaHHU4YeHUe uia oTbopa KOpHA. B ciryyae sorapu¢Muyeckoro wiv Up
palMOHAJILHOTO YPaBHEHHUS OAUH U3 KOpHEH MOXeT ObITh OTOpOIlIeH KaK IOCTOPOHHUIA be:
ZAOTOJIHUTEIbHOT'O OTpaHUYEHHUA.

Jins Toro 4TtoObl MOATrOoTOBKY K EI'D cenaTe MakcMMasibHO 3¢ ¢$eKTUBHOM, B IOCOOU!
BKJIIOYEHHbl YPaBHEHUsA, COOTBETCTBYIOIINE BCEM IIeCTH PYHKIIMOHAIBHO-YUCIOBBIM JIMHU
M IIKOJIBHOIO Kypca:

— LieJIble pallMOHaJIbHBIE YPaBHEHHA,

— ApOo6HO-palMOHAIbHEIE YPAaBHEHUH,

— UppauUOoHa/IbHbIE YPABHEHHA,

— TPUTOHOMETPHUYECKHE ypPaBHEHH,

— IIOKa3aTejbHbl€ ypaBHEHUA,

— orapu$MUYecKre ypaBHEHHU .

9TO MO3BOJMUT, C OAHON CTOPOHBI, BHIABUTH CyLIECTBYyIOIHe Mpobesnbl U NMpobieMHBl
30HBI B ITOATOTOBKE YYALIUXCS C [[eIbI0 UX YCTPaHEeHUs U BBIPAOOTKU YCTOMYHUBHIX HABBIKO!
pellleHUsA HeCJIOXHBIX yPaBHEHUH, a C pyrod — UCIOIb30BaTh KOMIUIEKCHBIHN ITOAXOZ, IpI
OopraHHu3alyiy U NMpoBeAeHNH 060611aloero MNOBTOPEHH! .

[Tocobue BrIOYaeT 6 AUATHOCTUYECKUX U 12 TPeHHUPOBOUYHBIX paboT, a Takxke pa36o]
3a/iay NepBOi AMAaTHOCTHYECKOH pabOThI C HEOOXOAMMBIMU METOAUYECKUMU PEKOMEH/AIH
amu. Kaxxgaa auarHoctudeckas pabora coaepxur 12 3azanuii (1o ABa Ha KaXAy10 U3 HIECT]
GYHKIIMOHA/IBHO-YUCJIOBHIX JIMHUH LIKOJIBHOTO Kypca B YKa3aHHOM Bbillle nopszke). Kax
Jlas TPeHUPOBOUYHasA paboTa COOTBETCTBYET OAHOMY U3 3aZjlaHU IMarHOCTUYECKOH paboTE
U cofepxuT 10 3agau 1A BEIpAaOOTKU WIH 3aKpeIUIEeHUA HaBBIKOB pelleHUs 10 KaKAOM
TUITy ypPaBHEHU.

B Hayasie paboThl ¢ nocobueM 1enecoo6pasHoO BHIIOTHUTH NEPBYIO AUATHOCTUYECKYE
paboTy, onpeAenuThb, KAKWe ypaBHEHHUA BBI3BIBAIOT 3aTPYAHEHUs, U 06paTUThCA NpU Heof
XOAUMOCTH K pa3bopy 3agau. [Tocsie 3TOro Hy>xHO NOTPEHUPOBATLCA B PellIeHUH YpaBHEHU!
KQXAOTO THIIA, BHIIOJHUB TPEHUPOBOYHBIE paboThl. /sl 3aBeplleHus IOATOTOBKH cielye
o6paTUTBCA K AUarHocTU4YeCcKUM paboram 1—5 M mocrapaThcs pemiMTh UX 6e3 ommbor
XenarenbHo, yTO6B BpeMs pellieHUA 060 U3 AMaTHOCTUYECKUX U TPEHUPOBOYHBIX pabo
He npesBbiano 20—30 MUHYT.

[ToguepkHeM, 4yTO B NMOCOOMM pacCMaTPUBAIOTCA TONBKO YpaBHEHHWA, OTBevalolye II
YPOBHIO CJIOXXHOCTH 3azaHuio BS EI'D mo maTemaTtuke. YMeHHe pellaTh TaKUe YpaBHEHHU



BgedeHue

ApjsieTcst 6a30BbIM: 0e3 Hero HeBO3MOXHO NPOJBUHYTHCA B pellleHHH bosee CIOKHBIX 3a-
Jad.

I[Ipu NOATOTOBKe K pelieHUIo 3aza4 yacTy I EAHOro rocyiapcTBeHHOTo 3K3aMeHa BaX-
HO IOMHUTH ciefyiolee. [IpoBepka OTBETOB OCYLIECTBIAETCA KOMIIBIOTEPOM IOCJIE CKaHU-
poBaHuA 61aHKA OTBETOB M COIOCTABJIEHUA pe3yJbTaTOB CKAHMPOBAHUA C NPAaBWIbLHBIMHU
orBeTamu. [ToaTroMy 1upsl B O1aHKe OTBETOB CjieyeT nucaTh pa3bopYrBO U CTPOTO B CO-
OTBETCTBUH C MHCTPYKIIMEH Mo 3amnonHeHUo 61aHka (¢ TeM 4ToObl, Harpumep, 1 U 7 win
8 u B pacrosHaBajsinch KOPpeKTHO). K coxxajeHuo, omMOKU CKaHMPOBAHUA ITOTHOCTHIO
WCKJIIOYUTD HeJlb3s, TO3TOMY e€CJIU eCTh YBEPeHHOCTD B 33/1a4e, 33 KOTOPYIO ITOy4eH MUHYC,
HY)KHO MJTH Ha aneuanuio. OTBETOM K 3aZiauye MOXeT OBITh TOJMBKO I[eJIoe YHUCIO WIH
KOHe4yHas JecsaTh4Has Apobb. OTBeT, 3apUKCUpOBaHHBINH B HHOH ¢popMe, OyAeT pacro3HaH
KaK HelIpaBWIbHBIN. B 3TOM cMbIc/e 3aaHue BS He ABIgeTca UCKII0YeHUEeM: eCIu pe3ysbTa-

3
TOM pellleHHs ypaBHeHMs ABWIach 0ObIKHOBEHHas Apobb, HanpHuMep 2> TO Tlepe/] 3aNHChio

oTBeTa B OJ1aHK ee HY)XHO 0OpaTUTh B JeCATUYHYIO, T. €. B OTBeTe Hanucarth 0,75. Kaxawiid
CUMBOJI (B TOM 4YHCJIe 3aMATas U 3HaK «MUHYC») 3allMChIBAETCA B OTAEIbHYIO KJIETOUKY, KaK
3TO INOKA3aHO Ha MOJIAX Hocobus.



OTBeTHI:

Obpa3el] HaITHCAHUA:
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AuarHoctudeckas pabora

1. Peuiite ypaBHeHHe

2. Peuiute ypaBHeHUE
2x*—13x -7 =0.

Ecin ypaBHeHHe MMeeT 60siee OZHOTO KOPHA, B OTBETe 3allUIINTe
MEHbBIIMH U3 KOpPHEH.
3. Pemnte ypaBHeHHe

4. PeliiTe ypaBHeHUe

_7x+16
T ox+7

Ecnu ypaBHeHHe uMeeT 6osiee OIHOTO KOPHSA, B OTBETE 3alUILIUTE
MEHbIIHH U3 KOpHEeH.
5. Pemivte ypaBHEeHUe

5—4x =5

6. Pelinte ypaBHeHHE

V3-2x=-x.

Eciu ypaBHeHUe UMeeT 6osee OJHOTO KOPHSA, B OTBETE YKaXKUTe
60/bIINIT U3 HUX.
7. Pemite ypaBHeHHe

0SS — =
CS3

B oTBeTe 3anMuIMTE HAUMEHBIINH TOMOXKUTETbHBIA KOPEHb ypaB-
HEHUs.
8. Pemvte ypaBHeHUe

mx _ /3
)

tg% =-1

B oTBeTe 3anuinTe HaUbGOMBIINIA OTPULIATENHHBIA KOPEHD YPaB-
HeHMSA.



Huaznocmuueckas paboma

9. Peumure ypaBHEeHUE
74 = 49.

10. Haiaure kopeHb ypaBHEeHUA

9+x
(3) " =sr~

11. Pemivte ypaBHeHUe
log,(5+x) = 2.

12. Pemnre ypaBHeHHe

log; (2x — 3) = log4(18 — x).

OTBeTHI:

10

11

12

Obpasel] HaITMCaHUA:

4

3

y

S

6

?

8

9

0




Iesble paliluoOHa/IbHbIE YPAaBHEHHA.
PemieHusn 3aza4 1 1 2 AUarHoCTUYECKOM pabOThI

[lepBble ABa YpaBHEHHA KaXJOH AWArHOCTUYECKON paboTHI
IIpeACTaBIAIT cOO0H COOTBETCTBEHHO JIMHEHHOE U KBaJpaTHOEe
ypaBHeHHUe, TU60 CBOAATCS K HUM IOC/Ie 3JIeMeHTapHbIX IIpeos-
pa3oBaHMii: pacKpHITHA CKOOOK U MpHUBeAeHUA MOAO6GHBIX. s
pellleHus 3TUX 3a/a4 A0CTaTOYHO YMETh pellaTh JIUHeHble ypaB-
HeHUs, IOMHUTb GOPMYJBI COKPAIleHHOTO YMHOXXEHHA, IIpaBU-
JIO TIepeHoca cjlaraeMoro U3 OAHOM 4acCTH YpaBHEHHUS B JPYTYIO
(3HaK 3TOro CJIaraeMoro MeHsieTcs Ha IPOTHUBOIIOIOXHBI#), Pop-
MYJIy KOpHeH KBaZIpaTHOTO ypaBHeHHA, U 00/ajaTh onpejeseH-
HBIMU BBIYUCJIUTETbHBIMHA HaBBIKAMM, CBA3aHHBIMU C apudpMeTH-
YeCKUMH JeMCTBUAMM HaJ LIEJILIMA YUCIaMU U APOOSIMU.

1. PelunTe ypaBHeHUE

2 2
7.x = 67.
Pemenne. CHayasa o6paTuM Jpobb B IpaBOH 4acTH ypaBHe-

HHUA B HENIPABUWJIBHYIO!

2_ 44
67 ==
2
Pa3zienuM o6e 4yacTU ypaBHEHHS Ha YUCIIO 7 [omyuum:
_ 44 2 _ 447 -
=715 X=Z-3 x = 22.

Omeem: 22.
2. PemuuTe ypaBHeHUe
2x?2-13x—7=0.

Ecnu ypaBHeHUe uMeeT 6osiee OJHOTO KOPHS, B OTBETE 3aMUIIUTe
MEHBIINN U3 KOPHEH.
Pemenue. BoIYMCINM JUCKPUMUHAHT YpaBHEHUA

D =(-13)?-4.2-(-7) = 225.

MeHbllleMy KOPHIO COOTBETCTBYeT 3HAaK «MHUHYC» lepell KBagpaT-

HBIM KOpHEM K3 JUCKPHUMHWHAHTA. 3Ha‘IHT, HCKOMBIH KOpPEHb X =

= @, oTkyzaa x =—0,5.

Omegem: —0,5.



TpenupoBoyHas pabora 1

T1.1. Peumite ypaBHEHUe

3. _.3
117~ 117
T1.2. Peuinte ypaBHeHUE
5. _c5
Ix= 5 11

T1.3. Pelinte ypaBHEHHE

(2x —3)% = (2x+5)2.

T1.4. Peminte ypaBHEHHE
(2x+7)% = (2x—5)%

T1.5. Peliute ypaBHeHHE
x*—11 = (x—11)2
T1.6. Pemiute ypaBHEeHUe

x2+10 = (x+10)2.

T1.7. Peuminte ypaBHeHUe

3x+2 _ 2x+3
2 3 -

T1.8. Pemmite ypaBHeHHe

Sx—4 _ 4x-5
6 5 °

T1.9. Pemte ypaBHeHUe

x% = (x-5)%.

T1.10. Peiinte ypaBHeHUE

x? = (x+7)>.

OTBeTHI:

T1.

9

O6pa3ser; HanMCcaHUA:

4

3

y

S

6789

0




T2.1

OTBeTHI:

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

Ob6pasel] HaITMCAHUA:

112

3

y

S

6

?

8

9

0

TpenupoBouHas pabora 2

T2.1. Pelunte ypaBHeHHe
2x2+15x+7 = 0.

Ecnu ypaBHeHHe MMeeT 60jiee OZHOTO KOPHsA, B OTBETE 3alHIINTE
60/BIIMI M3 KOPHEH.

T2.2. Peniure ypaBHeHUE
2x*+17x -9 =0.

Eciu ypaBHeHue uMmeeT 60jiee OJHOTO KOPHA, B OTBETE 3aIMIINTE
60MbILINI U3 KOpDHEH.

T2.3. Pemute ypaBHeHHE
2x*+9x+9=0.

Eciu ypaBHeHHe uMeeT 6osiee OJHOTO KOPHA, B OTBETE 3alIUILIUTE
MEHBIIHH U3 KOpHE.

T2.4. Peminte ypaBHeHue
(x+7)* = 28x.

T2.5. Pemiute ypaBHeHHE
(x—8)% = —32x.

T2.6. Pelite ypaBHeHHe
4x*+7x-2=0.
Ecin ypaBHeHHe uMeeT 6oj1ee OZHOTO KOPHA, B OTBeTe 3alHIIUTE
601N M3 KOpHEH.
T2.7. Peliute ypaBHeHUEe
3x2—-5x—-2=0.

Ecin ypaBHeHHe uMeeT 6ojiee OJHOTO KOPHSA, B OTBETE 3alUILIUTE

60BN U3 KODHEH.

T2.8. Peminte ypaBHeHUEe
1 1
=x?=13.
3 3

Ecin ypaBHeHue uMeeT 6ojiee OAHOTO KOpHs, B OTBETe 3alIULINTE
MEHBIIWI U3 KOpHeM.

10



Tpenuposounas paboma 2

T2.9. Peminte ypaBHeHue
1,
12
Eciu ypaBHeHHe uMeeT 6osee 0AHOTO KOPHA, B OTBeTe 3alulInTe
MEHbILINH U3 KOpHEM.

2 _41
—412.

T2.10. PeuiviTe ypaBHEHHE
1 2_olL
11 =11

Eciu ypaBHeHHe uMeeT 6osiee OJHOTO KOPHS, B OTBETe 3allHIlINUTe
MEHBIIU U3 KOPDHeH.

11

T2.9

OTBeTHI:

T2.10

O6pasel] HaITHCaHUA:
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JIpo6HO-paliiOHA/IbHbIE YPaBHEHHH.
Perienus 3aga4 3 1 4 JHarHOCTHYECKOH paboThI

TpeTbe U 4YeTBepTOE YpaBHEHMS KaXAOH AMArHOCTHUYECKOH
paboTh! ABJAIOTCA APOOHO-pallMOHAIBHBIMU. [ pellIeHUs 3THX
ypaBHEHMH JOCTaTOYHO YMeHHUA BHIONHATD AeiCTBUA C ajirebpa-
M4eCKUMHU pobsamu. OAHO U3 3TUX YPaBHEHUI IIOC/IE HECTOXKHBIX
npeobpa3oBaHuil CBOAUTCA K JMHEHHOMY, Apyroe — K KBaJpar-

HOMy.

3. Pemute ypaBHeHUe

x—4
x+

= 2.
Pemienue. 3aMeTuM, 4TO X # —3. YMHOXUB 00e 4aCTH ypaB-
HEHUA Ha X + 3, IOMy4UM:
x—4=2(x+3), x—4=2x+6,

OTKyZAa x = —10.
Omeem: —10.

4. Pemivte ypaBHeHUE

_ 7x+16
T ox+7

Ecnu ypaBHeHHe UMeeT 6osiee OHOTO KOPHS, B OTBETE 3aMUIIHTe
MEeHBIINH U3 KOPHEH.

PemeHue. 3aMeTHUM, 4TO X # —7. YMHOXHB ob6e 4acTH ypaB-
HEHHA Ha X + 7, MONy4UM:

x(x+7)=7x+16, x*+7x=7x+16, x%*=16,

OTKyZa x ==14.
Omeem: —4.

12



TpeHupoBouHas pabora 3

T3.1. Pemute ypaBHeHUEe

2.1
X
T3.2. Pewinte ypaBHeHHUE
5_ 4
x
T3.3. Peuivrte ypaBHeHUE
2x+5 __ -1
5x+2 7
T3.4. Peuiure ypaBHeHUE
4x+7 __
x+1 .
T3.5. Peluure ypaBHeHUE
1 _2
x+2  x°
T3.6. Pemnre ypaBHeHUE
1 _6
x+6  x°
T3.7. Peminte ypaBHeHUE
1,1 1
2T T 10
T3.8. Pelinre ypaBHeHUe
1 1
x5z = 0,1
T3.9. Pemive ypaBHeHUe
1 _
7x+15 0,02.
T3.10. Pelunre ypaBHeHUE
1 _
3x+5 0,05.
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OTBEeTHI:

TpenupoBouHas pabora 4

T4.1 T4.1. Pemiute ypaBHeHUE

3 _ x+3
x+3 3
Eciu ypaBHeHUe HMeeT 6osiee OAHOTO KOPHS, B OTBETE 3aIHILINTE
MEHBIUIUNA U3 KOPHEH.
T4.2. Peluute ypaBHeHUE

T4.2

S x-S
x—95 S

Eciu ypaBHeHUe umeeT H6osiee OJHOTO KOPHSI, B OTBETE 3aITHLINTE
OOMBIINI U3 KOPHEH.
T4.3. PeminTe ypaBHeHUE

x—3 _ x-—3

S5x+7  7x+5°
Ecnu ypaBHeHUe umeeT 6osiee OJHOTO KOPHS, B OTBETE 3aIlIULINTe
MEHBILINN U3 KOPHEH.
T4.4. Peivte ypaBHeHUE

x+6 _ x+46
5x+9  9x+5°

Eciu ypaBHeHUe uMeeT 6osiee OAHOTO KOPHS, B OTBETE 3alHILKTE
MEHBIINH U3 KOPHEH.
T4.5. Peuivre ypaBHeHUe

T4.3

T4.4

T4.5

__ 4x+9
x+4°
Ecnu ypaBHeHUe uMeeT 6osiee OJHOTO KOPHS, B OTBETE 3aMUIINTe
60mbLINI U3 KOpHEeH.
T4.6. Peuiute ypaBHeHHE

T4.6

16
x:-9

Eciu ypaBHeHUe nMeeT 6osiee OAHOTO KOPHS, B OTBETe 3alUIINTe

MEHBIINN U3 KOPHEH.

T4.7. Pemivte ypaBHeHUE

1.

T4.7

12
x2-13

Ecnu ypaBHeHUe nMeeT 6osiee OJHOTO KOPHS, B OTBETe 3aIlUIINTe
60BN U3 KOPHEHX.

1.

O6paser; HanKMCaHUA:

1]2]3]u]s]6[7[8[9]0]-, ”




Tpenuposounas paboma 4

T4.8. Pemnre ypaBHeHHE

6x
x2+45

1.

Ecnu ypaBHeHUe UMeeT 6osiee OHOTO KOPHA, B OTBETE 3alIUIINTE
60/bIIMI U3 KOPHEH.
T4.9. Pemunte ypaBHeHHe

6
x%+4+5x

Eciu ypaBHeHue uMeeT 60jiee OHOT0 KOPHS, B OTBETE 3aMHIIUTe
MeHbIIMI U3 KOpHEH.
T4.10. Pemnte ypaBHeHUe

=1.

7,
2x2+13x ’

Eciu ypaBHeHHe uMeeT Hoiee OZHOTO KOPHS, B OTBETe 3alHIINUTe
OoMbUINH U3 KOPHEH.
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HppaipoHajibHble YypaBHEHHA.
Penrenus 3aza4 5 1 6 JHarHocTHYECKOH paboThI

[IaToe U 1iecTOe ypaBHEHHS JUArHOCTUYECKUX paboT ABIA-
IOTCS HECJIOXKHBIMHM HPpPallMOHAIbHBIMH YPaBHEHUAMHU BHAA «KO-
PeHb paBeH YUCIy», «<KOPeHb paBeH BhIpaKeHUI0». I UX pellle-
HHUA He HYXXHO 00/1afiaTh HUKAaKMMM CIIelIMaJIbHBIMK 3HAHUAMU,
ZAOCTaTOYHO TIOMHUTH olpejeieHne apuPpMeTHIECKOro KBajpaT-
HOTO KOpHA: apu$MeTHYEeCKHM KBaJApaTHHIM KOPHEM M3 YHcIa d
Ha3bIBAeTCA TaKOe HeoTpUIlaTeJbHOE YUCIO0 b, KBagpaT KOTOPOTO
paBeH a. Takum obpa3oM, /a =b, e BHIIOJHAIOTCA IBa YCJIO-
BUSA:

Db=0,

2) a=b2.
3aMeTHM, YTO B 3TOM OIpeJe/ieHUH HUYero He CKa3aHO O 3Hake
YA a: ero HeOTPUIATENBHOCTD CleflyeT U3 paBeHcTBa a = b2,
[ToaToMy A TOoro 4yTo6hl peuIuTh ypaBHEHUe BHAA

a(x)=b, tme b=0,

AOCTATOYHO BO3BECTH obe yacTH YpaBHEHHUA B KBaaparT, IIOCIE
Yyero OHO CBEJETCA K JIHHGﬁHOMy WIN KBaJpaTHOMY YPaBHCHHIO.

Jna Toro 4yrobbl pelIUTh ypaBHeHHe BHAa 4/ a(x) = b(x), Hyx-
HO BO3BeCTH 06e ero 4acTH B KBaJparT, pellIUTh MOJTy4eHHOoe JIH-
HeifHOe WIM KBaJpaTHOe ypaBHEHHE Y IPOBEPUTH, BHIIIOIHAETCA
JIY U1 HalZeHHBIX KopHe# ycinoBue b(x) = 0. Eciu aTo ycioBue
He BBIIIOJIHAETCA, COOTBETCTBYIOIMI KOPeHb SABJIAETCS IOCTOPOH-
HUM. OOpaTHM BHUMaHHeE Ha TO, YTO ITpoBepKa yciaoBus a(x) =0
ABsgeTcd U36BITOYHOM: TakK Kak b?(x) =0 IpH J060M AOIYCTHU-
MOM 3HaYe€HUH IepeMeHHOH, KOPHAMHU ypaBHeHUs a(x) = b%(x)
MOTYT 6BITh TOJIBKO Te YMCJia, AJIA KOTOPHIX a(x) = 0.

5. PemnTe ypaBHEHHE
v5—4x =5.

Pemenne. Bo3Beass obe yacTH ypaBHEHHA B KBaJpaT, MOTy-
yuM 5 —4x =25, oTKyAa x = —5.
Omeem: —5.

6. Peminte ypaBHeHUe



Peutenus 3adau 5 u 6 duaznHocmuueckoil pabomut

Eciu ypaBHeHUHe nMeeT Goslee OZHOTO KODHS, B OTBETE YKa)XKHTE
OonbUIMA U3 KODHEH.
PemreHne. Bo3BenéM obe yacTH ypaBHEHUS B KBapar:

3-2x = (—x)?,

OTKyZa
x24+2x-3=0.

KopHAMU 10/Ty4eHHOT'O KBaJpaTHOT'O yPaBHEHHUA ABJAIOTCA YUC-
Ja —3 ¥ 1. YcaoBuio —x 2 0 yoBe€TBOpAET TOMBKO X = —3.
Omeem: —3.
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TpenupoBoyHas pabora 5

T5.1. Pemure ypaBHeHHE

7—6x=7.
T5.2. Pemiute ypaBHEHHE

4—-3x =4.
T5.3. Pemute ypaBHeHHe

7+6x=7.
T5.4. Peuinte ypaBHEHHE

9+8x =09.

T5.5. Peminte ypaBHeHUe

V19—6x = V7.

T5.6. Peminte ypaBHeHHe

v/20—3x = V5.

T5.7. Peminte ypaBHeHHE

1 _
3% = 0,5.
TS5.8. Pemute ypaBHeHHe
1 _1
3-4x  3°
T5.9. Pemiute ypaBHeHHE
1 _
T 0,25.
T5.10. Pemute ypaBHeHUe
x —
T = 2.

18



TpenunpoBouHas pabora 6

T6.1. Pelunte ypaBHEHUE

5x+9 = 2x.

Ecnu ypaBHeHUe HMeeT 6ojiee OAHOTO KODHS,
MEHBIIUNA U3 HUX.
T6.2. Pemivte ypaBHeHUE

V7—-6x=—x.

Eciu ypaBHeHMe nMeeT 6osee OHOTO KOPHH,
OOMBIIUY U3 HUX.
T6.3. Pemnte ypaBHEHHE

Vx+12 =x.

Eciu ypaBHeHHe uMeeT 6osiee 0AHOTO KOPHH,
MEHBIINN U3 HUX.
T6.4. Peiunte ypaBHeHHE

Vx+6=-—x.

Eciu ypaBHeHMe uMeeT 6osee OHOTO KOPHH,
OONMBIUIUHA U3 HUX.
T6.5. Pente ypaBHeHHE

x2+9=2x-3.
ECJIPI ypaBHEHI/Ie umMmeeT 60J1ee OAHOTI'O KOpHi{,

MEHBILN U3 HUX.
T6.6. Pemite ypaBHeHUe

x2+16 =2x—1.
Ecnu ypaBHeHHe MMeeT 6ojiee OJHOTO KOPHS,

IIpor3BeZieHre KOpHeH.
T6.7. Pelinte ypaBHeHUE

V10+3x = x+4.

Eciu ypaBHeHHe HMeeT 6osiee OAHOTO KOPHA,
MEHBbIIUH U3 HUX.
T6.8. Peliire ypaBHeHHE

vV 11+5x = x+3.

Eciu ypaBHeHHe HMeeT 6ojiee OAHOTO KOPHA,
OONMBIIVI U3 HUX.
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T6.9

OTBeTHI:

T6.10

O6pasen HanMCaHUA:

Tperuposounas paboma 6

T6.9. Peuivre ypaBHeHHE

2x—5=4-x.

Ecnu ypaBHeHHe uMeeT 6osiee OJHOTO KOPHS, B OTBETE YKKUTE
60bIINI U3 HUX.
T6.10. Pemute ypaBHEeHUE

VS5—2x=x-1.

Ecim ypaBHeHHe uMeeT 6o/iee OMHOTO KOPHS, B OTBETE YKQXKUTE
MEHbIINN U3 HUX.
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TpuroHomeTrpuyeckue ypaBHeHHUS.
PenieHus 3aza4 7 1 8 AUarHoCcTHYECKOH paboOThI

OcHOoBHasi ujes pelleHUss JI0O0ro TPUTOHOMETPHUYECKOTO
ypaBHeHus (B AMAarHOCTHUYECKUX paboTax 3To 3afiaHudA 7 U 8) 3a-
KJIIOYAETCS B €ro CBeleHUM K OJHOMY WIH HECKOJIbKHUM NPOCTeH-
IIMM TPUTOHOMETPUYECKUM ypPaBHEHMAM, TO €CTh K ypaBHEHUAM

BHJA
sinx =a, cosx=a, tgx=a.

@opmybl A1 pellleHUs MPOCTeNIINX TPUTOHOMETPUYECKHX ypaB-
HEHUH NPUBOZAATCA B M0OOM yueOHUKe, AJIA UX NOBTOPEHHUA U
npeAHa3Ha4YeHa 3Ta rpymnmna 3aaad. [TockompKy OTBETOM K 3aja-
HUAM C KPaTKUM OTBETOM MOXXET OBbITh TOJBKO L€JI0€ YUCIO WIN
AecATUYHasA Apobb, B KayecTBe JONOJTHUTENBLHOTO YCJIOBHUA Tpe-
6yerca oTobpaTh MM60 HAaWUMEHbIIMH IOMOXUTENbHBIA KOPEHb
ypaBHeHus, 160 HaubONbIIUN OTpULIATeIbHBIA KOpeHb. [103TO-
MY BMeCTO Iepexo/ia OT ypaBHEHHUSA

cos(f(x))=m (rme|m| < 1)
K ypaBHEHHUIO
f(x) = tarccosm+2nk, ke€Z,
ObIBaeT 11eJ1eco00pa3Ho NepeiTH K COBOKYITHOCTH

[f(x) = arccosm + 27k,

f(x) = —arccosm+ 27n, kez, nez.

AHasorMyHOe 3aMedaHue CIIpaBeAIMBO Il ypaBHEHHA BUAA
sin(f(x)) =m (rae |m| <1).

COOTBETCTBYIOIAsA COBOKYIIHOCTb B 3TOM C/Iy4ae UMeeT BHUJ:

[f(x) = arcsinm + 27k,

k ez, € Z.
f(x) = m—arcsinm+ 27n, "

YpaBHeHUe tg(f (x)) =m paBHOCWIBHO ypaBHEHHUIO

f(x) = arctgm+nn, n€Z.

7. Pelivte ypaBHeHUe

S5

3 —_—
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Pewenus 3adau 7 u 8 duazHocmuueckoti pabomst

B oTBeTe 3anMIINTE HAMMEHBIINH NOMOXKHUTETbHBIH KOPDE€Hb ypaB-

HEeHUS.
x V3

Pelienue. V13 JaHHOTO ypaBHEHHUA COS —— = —5- HAXOAUM, YTO

% = %+27m, n€Z, mmbo

OTKyZa IIoJrydaeMm:

2
T
= —-g+27rm, me?Z,

1
2
HavMeHbpIIUM NOMOXKUTENbHBIM KODHEM B IIEPBOM CJIy4yae SABJA-
etcsa x =0,5 (mpu n =0), a Bo BTopoM cirydae x = 5,5 (mpu m =1).
3Ha4YUT, HAUMEHbIINI TOJIOXKUTENbHBIA KOpeHb JAHHOTO YpaBHe-
HMA paBeH 0,5.

Omesem: 0,5.

x=%+6n, nez mbo x=-5+6m, meEZ.

X
8. Pemvre ypaBHeHHE tg 7 = —1. B orBeTe 3anuummTe Hau-

GOMbIINIA OTpULIATENBHBIA KOPEHb YPaBHEHHA.

X
PelienHe. V13 jaHHOro ypaBHEHUA tg == -1 HaxoauM, 4YTO

X _ T
2 = 4+7rn, neEz,

OTKyZa
x=-144n, n€Z.
Hau6onpblIuM OTpULIaTeIbHBIM KOPDHEM ypaBHEHHUA ABJIAETCA
x=-1 (npu n=0).
Omeem: —1.
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TpeanpoBouHas pabora 7

T7.1. Pemiute ypaBHEeHUE
sin tx = 0.

B oTBeTe 3anuumnTe HAMOOMBLINI OTPULIATENbHBIN KOPEHb ypaB-
HEeHUS.
T7.2. Peminte ypaBHeHHe

sintx = 1.

B oTBeTe 3anuuIMTe HAMMEHBILINH NTOJ0XKUTENbHBIN KOPEeHb ypaB-
HEHMUH.
T7.3. Pemiure ypaBHeHue

sin27tx = —1.

B oTBeTe 3anuiKMTe HAUGOMBIINI OTPULIATENbHBIA KOPEHDb YpaB-
HEHMA.
T7.4. Pemunre ypaBHeHUE

X
cos 2 =0.

B oTBeTe 3anuuIMTEe HAUMEHBIINH MOJIOXKUTEIBbHBINA KOPEHb ypaB-
HEHMA.
T7.5. Pelunte ypaBHEHHE

cosmtx = 1.

B oTBeTe 3anuiuMTe HaMMEHbLINH ITOJIOXKUTENbHBIH KOPEHb ypaB-
HEHHS.
T7.6. Pelliite ypaBHeHUE

X _
cos 7 = 1.

B orBeTe 3anuunTe HaH6GONBIINI OTPULIATEIBHBIA KOpPEHb ypaB-
HeHUs.
T7.7. Peminte ypaBHeHHe

sm? =

B oTBeTe 3anUIIIMTe HAUMEHbIIH ITOJIOXKUTETbHbIH KOPE€Hb ypaB-
HEHHA.

nx _ V3
5
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OTBeTHI;

T7.10

O6pasel; HaKMCaHHUA:
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Tpenuposounasn paboma 7

T7.8. Peuinte ypaBHeHHUE

mx _ 43

COS—(¢ = — .

$18 2

B OTBETE 3aMHUIIHUTE HAUMEHBILIHIA MTOJIOKUTENbHBINA KOPEHb YPaB-
HeHHUsd.

T7.9. Pemunte ypaBHeHUE

. TIX
in—= = -0,5.
S 72 ’
B oTBeTe 3anuinMTe HAMGOMBLINI OTPHULIATENbHBIA KOPEeHb ypaB-
HEHUA.
T7.10. Peminite ypaBHeHUE

cos % = -0,5.

B oTBeTe 3amuiIKMTe HaH6OBIINI OTPHULIATENbHBIH KOPEHb YpaB-
HEeHUA.
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TpenupoBouHas pa6ora 8
T8.1. Peinre ypaBHeHUE
tg % =0.

B oTBeTe 3anMiMTe HAUOOMBLIMI OTPULIATENbHBIN KOPEHD ypaB-
HeHU.
T8.2. Peiute ypaBHeHUEe

X
tgﬁ =1.

B oTBeTe 3anuilyTe HAUMEHBIINI NIOJOXXUTEIbHBIN KOPeHb ypas-
HEeHUA.
T8.3. Pelure ypaBHeHUe

tg% =-1L

B oTBeTe 3anuiuTe HaUOOABLUIMK OTpULIATEIbHBIM KOPEHb ypaB-
HEHMUAL.
T8.4. Pemute ypaBHeHUe

g5 = 3.

B oTBeTe 3anyLIMTe HAUMEHBIIN IOJIOXKUTEIbHBIN KOPEHb ypaB-
HeHU.
T8.5. Pelunte ypaBHeHUE

tg g = —v3.

B oTBeTe 3anMiIMTe HAaUOOJIBLINI OTPULIATENbHBIN KOPEHD ypaB-
HEeHMS.
T8.6. Peliite ypaBHeHUE

X 1

VRS
B oTBeTe 3anuinTe HaUMEHbIINH ITOJIOKUTEIbHBIN KOpPEeHb ypaB-
HEHUH.
T8.7. Pemiute ypaBHEeHUE

B oTBeTe 3anuiuIMTe HAUOOMBIINKA OTPULIATEIBLHBIA KOPEHb ypaB-
HEHUA.
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OTBeTHI: Tpenuposounas paboma 8

T8.8 T8.8. Pemnte ypaBHeHHUe

ctg% = 0.

B oTBeTe 3anuilnTe HAMMEHBIINH ITOOXHUTEIbHBIN KOpPE€Hb ypaB-
HEHHA.

T8.9 T8.9. Peuinre ypaBHeHHE

ctg g =

B oTBeTe 3anuiMTe HaMGOMBUINK OTPULIATENbHBINA KOPEHb YPaB-
HEeHH.

T8.10 T8.10. Pemnte ypaBHeHHE

ctg% =-1.

B oTBeTe 3anuIINTe HAUMEHBIINH I0JI0XKUTEIbHBII KOpeHb YpaB-
HEHMA.

OO6pasell HaITMCaHUA:
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IToka3aTesbHble ypaBHEHHS.
PemieHus 3aza4 9 ¥ 10 zuarHocTHYecko paboThI

PenieHre OONBIIMHCTBA NOKa3aTeJbHBIX ypaBHEHUi mocie
HEKOTOPBIX Npeobpa3oBaHMil CBOAUTCS K pellleHHI0 OAHOTO WIU
HECKOJMIbKUX ITPOCTEHIIMX ITOKa3aTeIbHbIX YPaBHEHHH BUJA

af® =a° (orkyma f(x) = c)
WIN
a’® = at™  (otkyza f(x) = g(x)),
rae a > 0; a # 1. IMeHHO K ITpOCTeHIINM [TOKa3aTeIbHEIM YpaBHe-

HHUAM IOCJI€ OAHOTO-ABYX OYEBUAHBIX ITpeobpa3oBaHUN CBOAATCA
ypaBHeHUA 9 U 10 AMAarHOCTHYECKUX paboT.

9. PemuTe ypaBHeHue 74 =49,

Pemenue. Iepenuiiem ypaBHeHue B Buge 74X =72, otkyza
4 — x =2 U, 3HaYUT, X = 2.

Omeem: 2.

10. Haiigute KopeHb ypaBHEHHUs
9+x
(3) " =s1-

Peirenue. IlepeiiiéM B 06eHX YacTAX ypaBHEHHA K OCHOBaA-
HUIO 9, 3anKcaB ypaBHEHUE B BUJE

9—9—)(‘ — 92x

OTKyZa
-9 —x = 2x,

Y, 3Ha4YUT, X = —3.
Omeem: —3.

27



OTBeTHI:

TpeHupoBouHasa pabora 9

!
1
[}
|
1
[
:
T9.1 ! T9.1. Pemure ypaBHeHUE
i 6’ = 36.
T9.2 i T9.2. Peuivte ypaBHeHUe
: 6l12—x = 4x.
!
T9.3 i T9.3. Pemnte ypaBHeHUE
[
| 16+x _ l
! 6 = 36
T9.4 i T9.4. Pemute ypaBHEHHE
|
' 184x _ 1
E 8 = &4
T9.5 i T9.5. HaiizuTe KOpeHb ypaBHEHHUA
1
! 7+x
' l) —
E (3 49.
T9.6 E T9.6. HaiiauTe kopeHb ypaBHEHHUS
1 1 6+x
' (3) =36
! 6
T9.7 i T9.7. Peuinte ypaBHEeHUE
: 2% . 3% = 36.
|
T9.8 i T9.8. Peminre ypaBHeHue
! 521,551 = 5,
|
T9.9 i  T9.9. HaiiauTe KopeHb ypaBHEHHUSA
5 (5) =14
i o
T9.10 : T9.10. Pemiute ypaBHeHUe
| 5%.27% = 0,4.
1
!
!
|
|
|
!
|
|
|
|
|

Obpasel HaNMCaHUA:
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TpenupoBouyHas pabora 10
T10.1. Pelunte ypaBHeHUE

7)(—3 — 73X+1

T10.2. Peminite ypaBHeHUe
511—x — 5x—9.

T10.3. Peuinte ypaBHeHUe
6x—8 — 36)(-—18'

T10.4. Pemivite ypaBHEeHUe
612—)( = 36%.

T10.5. Pemurte ypaBHeHHEe
l x—7_ x—17
(5) =7

T10.6. Pewivte ypaBHeHHE

4ex l 3x-7
114 = (11)

T10.7. Peuivte ypaBHeHUe
1311—)( — 711—)(.

T10.8. HaliayTe kopeHb ypaBHEHHA
1113-)( — 5X—13.

T10.9. Peumite ypaBHeHUE

277 =100-5*77.

T10.10. HaiauTe KOpeHb YpaBHEHUS

2% .3 = 36",
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JlorapudmHuyeckie ypaBHEHHUS.
PemieHua 3aza4 11 u 12 guarHoctTu4deckoil paboThl

PelieHre o4eHb MHOTUX JJorapruPpMUIYECKHUX YpaBHEHUH 1Tociie
HEKOTOPBIX IpeoO6pa30BaHUi CBOAUTCA K PelIeHHI0 OJHOTO WIH
HECKOJIbKUX YpaBHEHUH BHZA

log, f(x) =b wm log, f(x) =log, g(x),

raea>0,a#1.

Jna pelieHus ypaBHeHMA log, f(x) = b AOCTaTOYHO TONBKO
3HaHWA omnpefieleHUuA Jorapudpma, U3 KOTOPOTO BBITEKAET, YTO
fl)= ab (ycroBue f(x) > 0 npu 3TOM, OYEBHAHO, BHIITONHAETCS,
T.K. a® > 0).

U3 ypaBHenus log, f (x) =log, g(x) cinexyer, 4to f(x) =g(x).
B cwry nociesHero paBeHCcTBa A0CTaTOYHO IPOBEPUTH KOPHHU I10-
JIy4eHHOTO YpaBHEHMA Ha BBIIOJIHEHHE TOJMbKO OAHOTO U3 Hepa-
BeHCTB f(x) >0 smbo g(x) > 0. B camom zene, ecnn g(x,) >0,
TO B CHIy paBeHCTBA f(x;) = g(x,) momyuum, uto U f(xy) > 0.
3aganua 11 u 12 guarHocTudeckux paboT mpeAcTaBAAIOT coboi
ypaBHEHHUs YKa3aHHBIX TUIIOB U CBOAATCS B OOMBIIMHCTBE CTyYa-
€B K IMHEHHbIM YpaBHEHUAM.

11. Pemiute ypaBHeHUe
log,(5+x) = 2.
Peurenue. V13 onpegenenus jorapudma cieayer, YTo
5+x =42

OTKyzZa x=11.
Omeem: 11.
12. Pemiute ypaBHeHuUe

log;(2x — 3) = log;(18 — x).

Pemenne. ITockonbKy OCHOBaHHUSA J1IOTapU(PMOB paBHBI, MOX-
HO NEepPeNTH K CUCTEME

2x—-3=18—-x,
2x—-3>0.

KopHeM ypaBHeHUs cUCTeMBI sBjseTca yucio 7. [1pu x =7 Hepa-
BEHCTBO CHCTEMBI, OUEBH/IHO, BHIIIOJTHEHO.
Omegem: 7.
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Pewenus 3adau 11 u 12 duaeHocmuueckoli pabomst

JlorapudMuyecke ypaBHEHUsA, cofiepalliyie IlepeMeHHYI0 B
OCHOBaHHWU Jorapu¢ma, KOTopble MOTYT BCTPETHUTHCA B YacTH 1
El3, He CIMIIKOM CWIBHO OTJIHYAIOTCA 110 YPOBHIO CJIOXKHOCTH OT
ypaBHEHUH, coiepXalliuX Jorapu$pMsl TOMBKO C ITIOCTOSHHBIM OC-
HOBaHHeM. Hy)KHO JI1IIIb He 3a6bIBaTh 3aMUCHBATH AOMOTHUTEb-
Hble OTPaHUYEeHHA: BRIpaXKeHUe, CTOslIee B OCHOBAaHUU Jiorapud-
Ma U cofiepxaliee rnepeMeHHyI0, A0/DKHO OBITh ITOJIOXKUTENBHO U
OTIMYHO OT €ANHULIBI.

PellliM B KauecTBe NIpUMepa ypaBHEeHHe

logs_, 169 = 2.
[To onpeaenenuio sorapudmMa HaXoAuM, YTO
(5 —x)? = 169,

IpUYEM
5-x>0, 5—-x#1.

13 ypaBHenus (5 — x)% = 169 nony4aeM, 4To
5—-x=13 mubo 5-—x=—-13.

[locnegnee paBeHCTBO NMPOTUBOPEYUT YCJIOBUIO 5 — x > 0. 3Ha-
YUT, S —x =13, oTKyza x = —8.

PaccMOTpUM ellé OAVH NMPOCTOM Ha NEePBBHIA B3MVIAA IIPUMED,
KOTOPBIH IOPOH BBI3bIBAET 3aTPyAHEHHUA, TOCKONbKY OCHOBAHUA Y
sorapudMoOB 371eCh pa3JIUdHbl (IpaBAa, BIpaXeHUA 110 3HaKaMU
norapudMoB OJWHAKOBHl — UMEHHO 3TO U JAaeT K04 K pelle-
HUI0). PeliMm ypaBHeHUe

log,,(19 —x) = log;3(19 — x).

J1s pellieHUs 3TOrO IpUMepa MOXXHO PacCyXJaThb I10-Pa3HoO-
My. BcrtoMHUM, 4TO JIorapu$M — He YTO MHOEe, KaK 0003HaYeHHe
creneHu. VI3 ypaBHeHusa cieflyeT, YTo YUCIO 19 — x JOMKHO of-
HOBPEMEHHO fABJATBHCA U CTENEeHbIO yucaa 11, ¥ cTeneHblo 4yucia
-13. ITocneaHee BO3MOXHO, JIUIIb €CIM KaXXJasA U3 3TUX CTelleHel
paBHa HYJIIO, T. €. eCJIN

19-x=11°=13°=1,

OoTKyAa x =18.
Jpyroii criocob 3akiaroyaeTcs B Iepexoie K HOBOMY OCHOBa-
HHIO, B Ka4eCTBe KOTOPOTo B JAHHOM cCJIy4ae Jydile BelOpaTh 11
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Peutenus 3adau 11 u 12 duaznHocmuueckoii pabomot

win 13. [Nepeiiada, HanpuMep, K OCHOBaHUIO 11, mosy4ynm

log,,(19 —x)

Jlajsiee ocTaeTcs epeHeCTH claraeMsle B JIEBYIO YaCThb U BHIHECTH
00U MHOXXUTEJIB:

log;,(19-x)

logll(lg _X) - logu 13 - 0,
1
[Tockonpky 1 — ] 1 # 0, momy4um, uro log,; (19 — x) =0,
0g,; 13

oTKyZa 19—x=1, x=18.
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TpeHupoBouyHasa pabora 11

T11.1. Peminte ypaBHEeHUE
logs (7 —x) = 2.
T11.2. Peliute ypaBHeHUE
log;(6 —x) = 3.
T11.3. Pemiute ypaBHeHHe
log,(4—x) = 3.
T11.4. HaiiauTe KOpeHb ypaBHEHUA
logse(x—6) =0,5.
T11.5. HaiiguTe kopeHb ypaBHEHUA
log% (6—x) =-2.
T11.6. HatiauTe KOpeHb ypaBHEHHA
log% (7—x) = -2.
T11.7. HaiiauTe KopeHb ypaBHEHUA
log% (9—x) =-2.
T11.8. Pemute ypaBHeHUe

loge_, 81 = 2.

Eciu YPaBHCHHE UMEET 6omee OJHOI'O KOPpHA, B OTBETE YKOXUTE

OOMBIINI U3 HUX.
T11.9. Pemure ypaBHeHUe

logs_, 25 = 2.

Ecin YpaBHEHHE UMEET 6osee OJHOT'O KOpHA, B OTBETC YKOKUTE

GONMBIINI U3 HUX.
T11.10. Pemiute ypaBHeHHe

log,_,64 = 2.

Ecnu YPaBHEHHE UMeEET 6osee OJHOI'0 KOPpH#A, B OTBETE YKAOKUTE

MEHBIIWUNA U3 HUX.
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T12.1
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TpeHupoBouHas pabora 12
T12.1. HaiiguTe KopeHb ypaBHEHUA

logg(x+11) = log,(x+11).

T12.2. Pemte ypaBHeHUE

loge(x+17) = logg(2x+ 7).

T12.3. Peuivte ypaBHeHHe

log;,(4x —9) = log;, x.

T12.4. Pelunte ypaBHeHue

log,3(x? — 2x) = log;3(x* —24).

T12.5. HaiiguTe KOpeHb ypaBHEHUA

log;(7 —x) =log;(1—x) +1.

T12.6. PewuuTe ypaBHeHUE

logs x = —log, ,(14 —x).

T12.7. HaniauTe KOpeHb YpaBHEHUA

logy(2x+5) = 0,5-logz(x+11).

T12.8. HalauTe KopeHb YpaBHEHUA

2-log,(3x —5) = log, (15 —x).

T12.9. Peuiute ypaBHeHUe

log,(3 —x) =logg(3 —x).

T12.10. Peuinre ypaBHeHuUe

10g17(x + 5) == loglg(x + 5).



AuarHocTuyeckas pabora 1

A1.1. Peuiure ypaBHeHUe

ol
=
I
v
ol

[1.2. Pemvre ypaBHeHUe

1 1

3X° = 16 3
Eciu ypaBHeHHe umeeT 6oj1ee OJHOTO KOPHS, B OTBETe 3allHIINUTe
MEHBIINI U3 KOpDHEH.
[1.3. PelunTe ypaBHeHUE

A1.4. Pemiute ypaBHeHUe

x+8 _ x+8
S5x+7  7x+5°

Eciu ypaBHeHHe uMeeT 6osiee OAHOTO KOPHA, B OTBETE 3alHUIINTe
OOMBILINIT U3 KOpHEeH.
A1.5. Pemure ypaBHeHUe

[
T5—4x — 02

J1.6. Pelinte ypaBHeHUE
v5—4x = —x.

Eciu ypaBHeHHe UMeeT 6ojiee OHOTO KOPHSA, B OTBETE YKAXKUTE
OO/MBIINI U3 HUX.
A1.7. Peuinte ypaBHEeHHE

sin tx = —1.

B oTBeTe 3anMILINTE HAMMEHbIIWH MOJIOXXUTEeTbHBIN KOPEeHb ypaB-
HEHUs.
A1.8. Pemure ypaBHeHUe

. TX
sin =0,5.

B oTBeTe 3anMiINTe HAUMEHbIIHUH ITOJOXUTETbHBIN KOpEHb ypaB-
HEHHA.
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OTBeTHI: HAuaznocmuueckas paboma 1

A1.9 A1.9. HaiguTe KOpeHb YpaBHEHUA
1 9+x _
(5) =e
A1.10 [1.10. HaiauTe KopeHb ypaBHEeHUA
1 x+8 ax
(5) =7
/111 A1.11. Peminte ypaBHeHue
log,(8+x) = 2.
1.12 [1.12. Pemure ypaBHeHHE

log,(5+x) = log, (15— x).

Ob6paser HaNMUCaHUA:

1/23]4/5/6/7/8/9,0—, 36




AuarHocTuyeckas pabora 2

A2.1. Pelinte ypaBHeHUE
x2+9 = (x+9)2.
A2.2. PeuivTe ypaBHeHUe
2x*—9x—5=0.

Ecnu ypaBHeHUe uMeeT 6osiee OJHOTO KOPHSA, B OTBETe 3alUIlINUTe
60BN U3 KOPHE.
A2.3. Pemure ypaBHeHUe

x+5 _
X — 5 - 9.
[2.4. Peliurte ypaBHeHUE
x = X
T x+5°

Ecin ypaBHeHHe HMeeT 6ojiee OAHOTO KOPH#A, B OTBETE 3aITUIIIUTE
MEHBIIIUHI U3 KOpHEM.
[2.5. Peuivre ypaBHeHUe

6—-5x = 6.

[2.6. Pelinte ypaBHeHHE

V7+6x =x.

Ecnu ypaBHeHUe uMeeT 60siee OJHOTO KOPHS, B OTBETE YKaXKUTE
MEHBIIIUN U3 HUX.
[2.7. Pemute ypaBHeHUe

costx = 0.

B oTBeTe 3anuiuIMTe HaHOONMBIINKA OTpULIATENbHEIH KOPEHb YpaB-
HeHUA.
A2.8. Pemure ypaBHeHUe

tg%=\/§.

B oTBeTe 3anUIIMTe HAUMEHBIINH TOMOXUTETbHBIM KOpE€Hb ypaB-
HEHHA.
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J12.

9

OTBeTHI;

A2.

10

Jiv3
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Juaznocmuueckan paboma 2

[2.9. Peuinre ypaBHeHUe
8% = 64.
[2.10. Pelinte ypaBHeHUE
8°7* = 64*.
A2.11. HaiiguTe KopeHb ypaBHEHUA
log,s(x—4) = 0,5.
[2.12. Peuiure ypaBHeHHE

logs (x* + 2x) = logs(x*+10).



JlnarHocTudeckas pabora 3

A3.1. Peiinte ypaBHeHHe

(x —6)® = —24x.
[3.2. Pemite ypaBHEeHUE

2x2~15x+7 = 0.

Eciin ypaBHeHUe UMeeT 60jiee OZHOTO KOPHsA, B OTBETE 3aMHILUTE
MEHBIIHI U3 KOPHEH.
[13.3. Pemute ypaBHeHUE

9 —_—
x2-16

Ecin ypaBHeHHe HMeeT 6oj1ee O4HOT'0 KOPHS, B OTBETE 3alIUILIUTE
60/BLIMH U3 KODHEH.
A3.4. Pemiute ypaBHeHHE

1.

13x
> =1
2x< -7
Ecnu ypaBHeHUHe UMeeT 60jiee OAHOTO KOPHS, B OTBeTe 3alUIIuTe
MEHBIIIHA U3 KOpPHEeH.
[3.5. Peunre ypaBHeHUE

8—-7x=8.

[3.6. Pemte ypaBHeHMe

V8—7x = —x.

Ectn ypaBHeHHe MMeeT 6osiee OZHOTO KOPHA, B OTBETE YKaXKUTE
60BN U3 HUX.
A3.7. Pemnre ypaBHeHHE

X V2

sm? = —T'

B oTBeTe 3anuinTe HaUbGOBIINIA OTPHULIATEILHBIA KOPEHb YpaB-
HEHUS.
A3.8. Peiinte ypaBHeHUe

X 1

tg— = ——.
% /3

B oTBeTe 3amHIINTe HAUMEHBIIHI OJIOXKUTENIbHBINA KOpEeHb YpaB-

HEeHUsd.
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3.

9

OTBeTHI:

A3.

10

A3.

1

A3.

12

Obpasew HalTMCaHUA:

Juaznocmuueckas paboma 3

A3.9. Peuinte ypaBHeHHEe
9°™* = 8l.
A3.10. Peminte ypaBHEeHHE
9%* = 817",
[13.11. Haiiaute KopeHb ypaBHEHUSA
logs¢(x —5) = 0,5.
13.12. HatiauTte KopeHb ypaBHeHHA

log;(x —6) = logg(x —6).
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JduarHoctuyeckas pabora 4

[4.1. Pelivte ypaBHeHHe
(2x+7)* = (2x -1
J4.2. Pelinite ypaBHeHUE

1 1

=x? =9z,

7 7
Ecnu ypaBHeHMe UMeeT 6osiee OZHOT'0 KOPHA, B OTBeTe 3alIULINTe
MEHBIINI U3 KOpHEl.
[14.3. Peiinte ypaBHEeHHE

_ 8x+25
- x+8

Ecin ypaBHeHHEe UMeeT 60s1ee OHOTO KOPHs, B OTBeTe 3alUIINTe

MEHBIIUHA U3 KOpHEH.
A4.4. Pemute ypaBHeHUEe

11x
2x%2+5
Ecnu ypaBHeHHe MMeeT 6osiee OZHOTO KOPHS, B OTBETe 3alIULINTE

MEeHbBIINUHA U3 KOPHEH.
[14.5. Peminte ypaBHeHHe

1.

1
5-2x

1
3
[14.6. Pelivte ypaBHeHHE

vV 6+5x = x.

Ecnu ypaBHeHHe nMeeT 60siee OJHOT'O KOPHS, B OTBETE YKAXKUTE
MEHBbUIMHA U3 HUX.
[14.7. Peminre ypaBHEHUE

X V2

COST = —-7.

B oTBeTe 3anuimMTe HAUOGOJBIINKA OTpULIATEIbHBIA KOPEHb YpaB-
HEHMA.
[14.8. Peiiute ypaBHeHHEe

tg% =1.

B oTBeTe 3anMIINTEe HAMMEHBIIWHA ITOIOKUTENbHBIH KOPEHD YpaB-
HeHUA.
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JAuaznocmuueckas paboma 4

A14.9. Haliaute KOpeHb ypaBHEeHUA

1 3+x _
(g) =0.
A4.10. Haiiaute kopeHb ypaBHEHUA
23+x =04- 53+x.
A4.11. Pemurte ypaBHeHUE
log, 549 = 2.

Ecnu ypaBHeHHe nMeeT Gosiee OAHOTO KOPHSA, B OTBETE YKaXKUTE
MEHBIINH U3 HUX.
[4.12. Pelunte ypaBHeHUE

logs (7 — x) =logs(3—x) + 1.
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AuarHoctudyeckas pabora 5

[5.1. Peminte ypaBHeHHE
x?—11=(x-1D2
[15.2. Pelinte ypaBHeHUE
x® = (5x - 4)3.

Eciu ypaBHeHHe uMeeT 6osee OAHOTO KOPHS, B OTBETE YKa)XKUTE
OONBIINH U3 HUX.
[15.3. Pemivre ypaBHeHUe

3 4x+3
Axt o =—F".
A5.4. Peiure ypaBHeHUe
_Xx—5
(x=5)(x+7) = a2

Ecnu ypaBHeHHe uMeeT 6osiee OJHOTO KOPHS, B OTBETE YKAXKHUTE
HaWMEHBUINHN U3 HUX.
A5.5. Pelte ypaBHeHHe

x2—9-4 —0
V=7x

5.6. Peiiite ypaBHeHUe

V-2-xy3-2x=3.

Ecnu ypaBHeHUe umeeT 6osiee OAHOTO KOPHsI, B OTBETE YKaXKHTe
6oMbLIMI U3 HUX.
A5.7. Pelmure ypaBHeHue

. T . T
Sin 7TX COS g = COS7tX SIn 3"

B oTBeTe ykakuTe HaMOONBLINK OTPULIATEIbHEIA KOPEHb.
15.8. Pelliute ypaBHeHUe

cos % = 0,5.

B oTBeTe ykakuTe HaMMEHbIIHHA U3 TeX KOpHEH, KoTopble 60JIb-
e 3.
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Huaznocmuueckas paboma 5

A5.9. Pemute ypaBHeHUe

37 —81 —0
x—-2

A5.10. Pemute ypaBHeHUe
8-16"-6-4+1=0.

Eciu ypaBHeHHe UMeeT 6osiee OJHOTO KOPHS, B OTBETE YKaXKUTe
OOMBIINHA U3 HUX.
A5.11. PemunTte ypaBHeHUEe

logs(x? — 12) = log; (—x).
[15.12. Pelivte ypaBHeHHe
log,(x2—7) = log,,4(x+4).

Ectu ypaBHeHUe uUMeeT Gosiee OAHOTO KOPHSA, B OTBETE YKaXKUTe
MEHBIIUH U3 HUX.
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BBezneHue

JuarHoctuyeckas pabora

[lesple panMoHa/bHBbIE ypaBHeHUs. PellleHus 3aza4 1 ¥ 2 JUarHOCTUYECKOH paboThI .
TpeHupoBoyHas pabora 1

TpeHupoBoyHas paboTa 2

Jlpo6HO-palMoHa/IbHble YpaBHeHHA. PellleHus 3aa4 3 ¥ 4 AMarHOCTHYECKOH paboThI
TpeHupoBouHas pabora 3

TpenupoBoyHas pabora 4

VippanyoHanbHble ypaBHEHUA. PelieHus 3aa4 5 ¥ 6 AMarHoCTHYECKOW paboTHI . . . .
TpeHupoBouHas paboTa 5

TpeHupoBoyHas paboTa 6

TpuroHoMmeTpHUuecKue ypaBHeHHUsA. PelieHus 3aza4 7 ¥ 8 AMarHocTUYeCcKoi paboThl .
TpeHupoBouHas pabora 7

TpeHupoBouHas pabora 8

[TokasarenpHble ypaBHeHUs. Penienus 3aga4 9 ¥ 10 AuarHocTu4eckoi paboTsl
TpenupoBoyHas paboTa 9

TpeHupoBouHas pabora 10

JlorapudpmMuueckue ypaBHeHHA. PemieHua 3aga4 11 u 12 auarHocTudeckoit paboTsl . .
TpeHupoBoyHas pabora 11

TpenupoBouHas pabora 12

JuarHoctuuyeckas pabora 1

JIMarHOCTUYECKAT PABOTA 2 . . . o v v it et e e e e e e et e e e e e et e e e e ee e
JHMarHOCTHYECKAA PA0OTA 3 . . . . . o i it it et e e e e e e e
JUArHOCTUYECKAA PABOTA 4 . . . . . o o ot it et i e e e e et e e e et e e e e e

JuarHoctuyeckas pabora 5

47

O O O W

10

13
14
16
18
19
21
23
25
27
28
29
30
33

35
37
39
41
43



IlIecmaxkoe Cepzell Anexceesuu
EI'D 2012. MATEMATHKA. 3AZAYA BS. [IPOCTEMLIVE YPABHEHUA. PABOYASA TETPAZIb
IMoa pepakumeit A.J1. CemeHoBa u U. B. fluieHkKo
IMoanucaHo B meyath 10.10.2011 r. Popmat 70 x 90 Y46. Bymara odceTHas.
[leyaTb odpceTHas. Ileu. . 3. Tupaxk 7000 3k3. 3aka3 N28576.
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