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OT peAaKTOpOB CepHH

[Ipexae yeM BB HayHeTe paboTaTh C HAIIUMH TETPAZAsMH, MBI XOTHM AaTh BaM HEKOTO-
phble TIOSICHEHHS U COBETHI.

Dk3aMmeH mo MareMaruke B 2010 rogy COCTOMT M3 JBYX 4YacTei: B IePBOH 4acCTH —
12 mpocTHIX 3aa4, B KOTOPhIX TpebyeTcs kpaTkuii oTBer (B1—B12); BO BTOpPOI YacTu —
6 CIOXKHBIX 33ja4, Tpebyomux pasBepHyToro pemeHusa (C1—C6).

Hamu pabouue TeTpaZu OpraHW30BaHEI B COOTBETCTBHM C 33JaHMAMH IIEPBOM 4acTH
Y TMO3BOJIAIOT BaM IOATOTOBUTHCA K BHINOJHEHHMIO BCEX 3afaHMM 3TOH 4acTH, BBIABUTD
U YCTPaHUTh NIPOOEJIE B CBOUX 3HAHUAX.

TeM u3 Bac, A KOro IVIaBHOE — 3TO HabpaTh MUHMMAJIBHBIM aTTECTAllMOHHBIH Oas,
MBI pEKOMEHZlyeM OPHEHTHPOBAThCA Ha yCToiuMBoe, 6e30mmnbo4yHOe pelreHue 8 3afaHuit
Y3 5TOi nepBo yacTy. (XOoTA B peaIbHOCTH MUHUMAJIBHOE YHC/IO 3aJaHUM, KOTOPOe HyXHO
PelIUTh BEPHO, MOXET COCTaBUTh 5, HO Belb BaM HY)KHO 3aCTpaxoBaTbCA OT CIydalHOH
omubku!) dtu 8 (wiu Gonbile) 3afaHUil HyXKHO BBIOPAaTh MCXOAA U3 TOTO, YTO BBl XOPOIIO
IIOHMMaeTe MX YCIOBHsA, BaM 3HAaKOM MaTepyas U B MIKOJIE BBl XOPOIIO CIIPaB/sSUIMCh C aHa-
JIOTHYHBIMHU 3aZIaHUAMH (He 06s3aTeNIbHO B Kypce MaTeMaTHkH 11 kiacca, a Ha POTDKeHUH
Bcero obydeHus). [Ipy 3ToM cileyeT B IEPBYIO oYepelb yAeAATh BHUMaHUE TeM 3alaHUAM,
KOTOpHIE y Bac yKe IoTy4aloTcs, J06MBasiCh MAaKCUMAaTbHO HaZIe)KHOTO UX BBITIOJHEHHA, HE
OrpaHU4YHBas ce6s BpeMeHeM.

Te u3 Bac, KTO OpHEHTHpYeTCA Ha NOCTyIUIEHHE B By3, KOHEYHO, IIOHUMAIOT, YTO UM
JKeJIaTeJIbHO C BBICOKOM HaJeXXHOCTBIO pellaTh Bce 3aZlayd 4acTH B —BeZp Ha pellleHHe
TaKo# 3aZja4y ¥ BIUCHIBaHKUE OTBETA B JIMCT Ha K3aMeHe yizleT BpeMeHU MeHbIlle, 4eM Ha
3azady yactH C, xayko OyZeT, eciv B olIbGeTech U IoTepsieTe HyKHbIN 6asw1. Bam cieayet
J0OUBaTbCA YBEPEHHOrO BHIOJHEHUS BCEX 3aflaHMii MepBoii yacTH, Gosbllee BHUMaHUeE
yaessis TeM 3aadaM, KOTOpBIE BhI3bIBAIOT HaWOO/bIINeE 3aTpyAHEeHUsA. YcTpaHeHue mpobe-
JIOB B BallIUX 3HAHUAX [TOMOXKET BaM U B paboTe ¢ 3afannAMHU yacTu C. OnpeziesuB BpeMs, 3a
KOTOpOE€ BBl MOXKET€ YBEPEHHO 6e3 OIIMOOK BHIIOTHUTh BCE 3aJaHHS NIePBOi YaCTH, CIeXyeT
IUTaHUPOBATh OCTaBIlleecs BpeMA Ha SK3aMeHe Ha 3aJlaHUA BTOPOH 4acTH.

PaboTy c TeTpazbio ClleyeT Ha4aTh C BEIOTHEHHUA JUArHOCTHYECKOH paboTHI.

3aTeM peKOMeHAyeTcs NPOYUTaTh pellleHUA 3aJa4d, CPaBHUTb CBOU PEILIeHHs C NpHBe-
JEeHHBIMHU B kHure. ITo TeM 3alayaM, KOTOpHIE BHI3BAIU 3aTPyAHEHHH, ClefyeT Mocje Io-
BTOPEHHS MaTepHUaja Mo y4e6GHUKY WIH C yYUTeNIeM BHIIONTHUTb TeMaTHYeCKHe TPEHUHTH.

s 3aBepiaoliero KOHTPO/ISI TOTOBHOCTH K BHINTOJMHEHHIO 33JaHU COOTBETCTBYIOLIEH
mo3uuuu EI'D ciyxar guarHocTudeckrue paboTel, IpUBeJeHHEIE B KOHIIE TETPAaJH.

Pa6ora c cepueit pabounx Terpageii «<EI'D 2010. MaTeMaTHKa» MO3BOJIUT BHIABUTH U B
KpaTyaiilie CpoKY TMKBUAUPOBATh NPOOEJIbl B 3HAHUAX, HO HE MOXKET 3aMEHUTh CHCTEMa-
THYECKOTO NMOBTOpeHUA (U3y4eHHs) Kypca MaTeMaTHKu!

XKenaem ycnexa!



BBeaenue

dro nocobue npegHa3HAYEHO I TOATOTOBKYU CTapIIEKIaCCHUKOB K PEeLIeHHIO 3aJa4 110
TeMe «YpaBHeHUA», U, B YaCTHOCTH, 3aZa4yu B3 EauHoro rocyzapcTB€HHOro 3K3aMeHa Io
MareMaTHKe.

3agaya B3 mpeacraBideT co6oil HeCJIOXKHOe IOKa3aTeJlbHOeE, JorapudpMHUYecKoe WIH
HppalKMoHAJIbHOE ypaBHeHHe 6a30BOro ypoBHf, KOTOPOe B OJHO-ABA JeHCTBUA CBOJUTCA
K JIMHEHOMy WIM KBaJpaTHOMY YpaBHEHHIO. B mociegHeM cilydae B YCJIOBUH 33JaeTcs
JOTOMHUTEIbHOE OrpaHUdYeHue A 0T60pa KOopHA. B ciydae siorapu¢pMudecKkoro Wiy up-
PaLHOHAIBHOTO YPaBHEHUS OAIUH U3 KOPHe MoXeT ObITh OTOPOLIEH KaK IIOCTOPOHHMIA 6e3
JOTIOJIHUTEIbHOTO OTpaHUYeHHUA.

Jus Toro 4To6bl moAroToBKy K EI'D czenaTh MakcuMaibHO 3¢¢eKTHBHOM, B mocobue
BKJIIOYEHBI YPaBHEHUS, COOTBETCTBYIOLIME BCEM IIeCTH QYHKIHOHATbHO-YUCIOBBIM JIUHH-
AIM IMIKOJIBHOTO Kypca:

— ILleJible palliOHAJIbHEIE YPaBHEHH,

— Apo6GHO-pallOHANBHbIE YPAaBHEHUA,

— MppalioHaJIbHEIE YPaBHEHMS,

— TPUrOHOMETpHUYECKUE YPaBHEHMS,

— IMoKa3aTeJIbHble YpaBHEHNH,

— sorapupMuYecKie ypaBHEHUA.

DTO, C OAHOM CTOPOHEI, MO3BOJUT BEIIBUTH CYINECTBYyIOIMe Mpobessl U mpobieMHbIe
30HBI B IIOATOTOBKE YYAIUXCS C LIEJIbIO UX YCTPaHEHNA U BHIPAGOTKY YCTONYUBEIX HABBIKOB
pelIeHUsT HeCJIOXKHBIX YPaBHEHHI, a C APYToi — UCIO/Ib30BaTh KOMIUIEKCHBIH TTOAXO0Z IIPH
OpraHM3aLUH ¥ IPoBeJeHnK 0600IaloNero IOBTOPEHMS.

IMoco6ue BKIIOYAET 5 AMAarHOCTUYECKUX M 12 TPEeHHPOBOYHHIX paboT, a Tawke pasbop
3aja4 [epBOi AWarHOCTUYECKOM paboTH ¢ HeO6XOAMMBIMU MeTOANYECKMMH PeKOMeH/aly-
amu. Kaxzaas auarHocTryeckas paboTa cogepuT 12 3afaHuii (110 1Ba Ha KaXAylo U3 IIECTH
GYHKIIMOHATBHO-YHMC/IOBBIX JIMHUI IIKOJIBHOTO Kypca B yKa3aHHOM BBIIIe mopsiake). Kax-
Jas TpeHUPOBOYHasA paboTa COOTBETCTBYET OJHOMY U3 3aJaHHi AMarHOCTHUYECKOH paboTsl
U cofepxuT 10 3a7a4 1A BHIpaGOTKYU WIN 3aKpeIUIEHUS HABHIKOB PelIeHUA N0 KaKAOMY
THUITy ypaBHEHUH.

B Havase paboTHl ¢ mocobueM Ie/1ecoo6pa3HO BHIIOJHUTH NEPBYIO JUAarHOCTUYECKYIO
pabory, onpeAenuTh, Kakie ypaBHeHUs BBHI3BIBAIOT 3aTPYyAHEHUs, M 06paTUThCA NPU HEob-
XOAMMOCTH K pa3bopy 3azad. [Tocie 3TOro Hy»XHO NOTPEHUPOBATHCA B PEllleHUH ypaBHEeHUH
K2)XJOr'o THIA, BHIIOJIHUB TPEHUPOBOYHEIE paboThI. i 3aBepIIeHNsA OATOTOBKHU CIIefyeT
06paTUThCA K JUarHocTdeckuM paboram 1.2—1.4 u mocTaparbcs peluTh Ux 6e3 omm6oxk.
XenarenbHo, 4TOGH! BpeMs pellleHus TI060# U3 JHarHOCTHYECKUX U TPEHUPOBOYHEBIX paboT
He npesbimano 20—30 MHHYT.

[ogyepkHeM, 4TO B IIOCOOMM pacCMaTPUBAIOTCA TOJNBKO YPaBHEHHH, OoTBedaromue IO
YPOBHIO clI0XKHOCTH 3aZaHuio B3 EI'D no MaremaTtuke. YMeHUe pelllaTh Takue YpaBHEHUA



Beedenue

sABIAeTcsa 6a30BLHIM: 6€3 HEro HEBO3MOXXHO MIPOABHHYTHCA B pellleHHH 6osiee CJIOXKHBIX 3a-
Jad.

I[1pu noAroTOBKe K pelleHHIo 3a/a4 yacTy I EAMHOro rocysapcTBeHHOr0 9K3aMeHa BaX-
HO IIOMHUTH ciiegytoiee. [IpoBepka OTBETOB OCYILIECTBIAETCS KOMIIBIOTEPOM ITOCJIE CKaHH-
poBaHus 61aHKAa OTBETOB U COIOCTABJIEHUS Pe3y/bTaTOB CKaHHMPOBAHUA C MPaBWIbHBIMH
orBeTamu. IlosToMy nudprl B 671aHKe OTBETOB ClleAyeT MUCaThb pa3GoOpYMBO M CTPOTO B
COOTBETCTBMM C MHCTPyKLIMeH 1o 3amoiHeHuio 6;1aHka (¢ TeM, 4yTo6bl, Hanpumep, 1 u 7
wiu 8 u B pacrio3HaBaIuCh KOPPEKTHO). K coxxaneHuIo, ouMbKy CKaHUPOBAHUA TIOTHOCTBIO
HCKTIOYUTD HeJIb3fl, IO3TOMY €C/IH eCTh YBEPEHHOCTH B 33/jade, 3a KOTOPYIO IOJIy4eH MUHYC,
HY>XHO WATH Ha aneJUrinuio. OTBETOM K 3a/ja4e MOXKET ObITh TOJNBKO I€JI0€ YHCIO HIH KO-
HeYHasl lecATUYHas Jpobb. OTBeT, 3apMKCUPOBaHHEII B MHOI PopMe, ByZeT pacrio3HaH Kak
HellpaBWIBHHIHA. B 3TOM cMbIcie 3agaHue B3 He ABIAETCA UCKIIOYEHHUEM: €CIH pe3y/IbTaToOM

3
peniennda ypaBHEHNA ABWIACh OOBIKHOBEHHAsA JIpOﬁb, Hanpumep, Z, nepea 3armrucbio OTBETA

B 6JIaHK ee Hy»XHO 0OpaTHUTh B JeCATUYHYIO, T. €. B OTBeTe Hanucarh 0,75. BaKHO MOMHMUTS,
YTO KQX/bIA CUMBOJ (B TOM YKMCJIE 3aMATas M 3HAK «MUHYC») 3alHUCHIBAETCA B OTAEJIBHYIO
KJIETOYKY, KaK 3TO [MOKa3aHO Ha MOJSAX Moco6us.



OTBeTHI:
duarHoctudeckasa pabora

1 1. Pemnre ypaBHeHHE
2 2
2 2. Pemnre ypaBHeHHe
Ecm ypaBHeHHe uMeet 6osiee 0HOTO KOPHsA, B OTBETE 3aIHILIUTE
MeHBIINN U3 KOpHeH.
3 3. Pemure ypaBHeHUE
x—4 _
(IITIIIT] =2
4 4. Pelmite ypaBHeHHe
(IIIII1T] e
T ox+7

Ecym ypaBHeHHe UMeeT 60j1ee OJHOTO KOPHSA, B OTBETE 3alHIIHNTe
MEHBIINH U3 KOpHEH.

S 5. Pemnte ypaBHeHHne

(IIIIIIT] Vimax=s,

6 6. Pemure ypaBHEHHE

(IIIIIIT] V3mam=-x.
Eciu ypaBHeHue uMeeT 6ojiee 0ZHOTO KOPHA, B OTBETE YKaXKUTE
6obIINIA U3 HUX.

7 7. Pemure ypaBHeHUe

V3
2

cos =X =
3

B oTBeTe 3anuiyTe HAMMEHBIIHNH IT0JIOKUTEIbHBIA KOPEHDb YPaB-
HEHUA.
8. Pemure ypaBHeHue

tg%x =-1

B oTBeTe 3amuuIMTe HAUOOJBIIMIA OTpPILIaTeJIbeIﬁ KOp€Hb ypaB-
HEHUSA.

O6paser; HanMCaHUA:

1 2[3]4]516]7[8]9]0]-]. 6



Auazrnocmuueckas paboma

9. Pemiure ypaBHEHHE

747% = 49.
10. HaiifuTe KopeHb ypaBHEHUS
9+x
(3) =sr

11. Pemture ypaBHEeHUE
log,(5+x) =2.

12. Pemre ypaBHEeHHE

logsz(2x — 3) =log;(18 —x).

OTBeTHI:

9
38888088
10
[(IIIIIIT]
1
[(IIITIIT]
12

O6pasel; HaMMCAHUA:

038083u000S



Ilesble palfOHAIbHBIE yPABHEHUA.
Pemenus 3aza4 1 ¥ 2 AHarHoCTHYECKOi pabOThI

IMepBhie JBa ypaBHEHMWS KaXAOW AUArHOCTUYECKOH pabOTHI
NIPeZICTaB/IAIOT COOO0I COOTBETCTBEHHO JIMHEHHOE M KBaJpaTHOE
ypaBHeHHe, 1160 CBOAATCA K HUM IOCJIe /IeMEHTapHBIX Ipeob-
Pa3oBaHUM: pacKpHITUA CKOGOK U IpHUBeJeHUs MoAoOHbIX. Jis
pelIeHus 3THUX 3a/a4 J0CTaTOYHO YMETh PellaTh JIUHEHHbIE ypaB-
HEeHUs, IOMHUTh GOPMYJIEI COKPALEeHHOTO YMHOXeHHUs, IIpaBu-
JIO TIepeHoca CJIaraeMoro U3 OAHOM YacTH ypaBHEHUA B JDYTYIO
(3HaK 3TOro cjaraeMoro MeHsieTCsA Ha MPOTHUBOIIOJIOXKHKIH), dop-
MyJly KOpHeil KBaJ[paTHOTO ypaBHeHUs, U 06yaZjaTh OIpezeseH-
HBIMH BBIYMCJINTEbHBIMU HaBHIKAMH, CBA3aHHBIMU C apudpMeTH-
YEeCKUMH JeHCTBUAMU HaZ IeJIBIMU YUCIaMU U JpobAMH.

1. PemmuTe ypaBHeHUe

2 _e2
7x—67.

Pemenne. CHayasa o6patiuM Apo6b B IPaBOii YacTH ypaBHe-

HUA B HENMPABWIbHYIO:
2 _4
67 ==

ESN

2
Pa3zzgenuM obe YacTu ypaBHEHHA Ha YHUCIIO = Momyunm:

4.2 447 _
xX=713, X=7-3, x =22.
Omeem: 22.
2. Pemure ypaBHeHue
2x2-13x-7=0.

Ecu ypaBHeHUe UMeeT Gojlee OZHOTO KOPHSA, B OTBETE 3alHIINUTe
MEHBIIUN U3 KOpHEH.
Pemenue. BErYMCIMM AVMCKPUMUHAHT ypaBHEHUS

D =(-13)2—4-2-(-7) = 225.

B ¢dopmyne KopHeii KBaJpaTHOro ypaBHEHHA MeHbILEMY KOp-

HIO COOTBETCTBYET 3HAK «MHHYC» II€pe] KBaAPaTHbBIM KOPHEM H3
. 13-15
AUCKPUMHWHAHTA. BHa'-IPIT, HUCKOMBIM KOPEHb X = 7 OTKyzAa

x=-0,5.
Omeem: —0,5.




TpenupoBoyHas pabora 1

T1.1. Peirure ypaBHeHHE

3. _a,3

11° =31
T1.2. Pemte ypaBHeHUe

5 _c5

1% =311

T1.3. PemnTe ypaBHEHHE
(2x—3)*> = (2x+5)

T1.4. Pemute ypaBHeHUE
(2x+7)* = (2x—5)~

T1.5. Pemnte ypaBHeHHe
x2-11= (x-11)%

T1.6. Pemnte ypaBHeHHE
x?+10 = (x+10)2

T1.7. Pemute ypaBHeHHE
3x+2 _ 2x+3

2 3
T1.8. Pemure ypaBHeHHE
5x—4 _ 4x-5
6 ~ 5 °

T1.9. Pemmte ypaBHEHHE

x% = (x-5)2

T1.10. Pemvre ypaBHEHHE
x2=(x+7)>2

OTBeTHI:

O6paser HalTUCAHUA:

1[2[3[u]s[6[3[8]o]0]].



OTBeTHI:

TpenupoBouyHasa pa6ora 2

Ecnu ypaBHeHue uMeeT 6oJiee OAHOTO KOPHS, B OTBETE 3aMHIIHUTE
MeHBIIUI U3 KOpHeH.

]
]
]
]
|
]
i
T2.1 ' T2.1. Pemyite ypaBHeHHe
| Ecnu ypaBHeHHe uMeeT 6o/iee OTHOTO KOPHS, B OTBETE 3alUIIUTe
| GONbIINIt U3 KOPHEIA.
)
T2.2 1 T2.2. Pelnre ypaBHeHHE
]
[}
| Eci ypaBHeHHE MMeeT 601ee OAHOTO KOPHS, B OTBETE 3allUIINTE
| 6OMBIUMI U3 KOPHEH.
]
T2.3 ! T2.3. Pemire ypaBHeHHe
1 Ecu ypaBHeHMe uMeeT Gollee OZHOTO KOPHSA, B OTBETe 3alHIIMTe
i MeHBIIUN U3 KOpHEH.
T2.4 i T2.4. Pemure ypaBHeHUe
]
]
]
T2.5 | T2.5. Pemure ypaBHEHHE
|
|
T2.6 E T2.6. Pemite ypaBHeHHe
]
i Ecu ypaBHeHuUe uMeeT 60/1ee OIHOTO KOPHSA, B OTBETE 3alMIIMTe
| GonbuIMit U3 KOpHEHt.
]
T2.7 i T2.7. PemnTe ypaBHeHUE
]
|
| Ecti ypaBHEHHE UMeeT 6oiee OAHOrO KOPHs, B OTBETE 3allHLINTe
| 6O/bIIMHA U3 KODHEH.
T2.8 E T2.8. Pemure ypaBHeHUE
]
! 12_41
(IIIIIIT] =13
]
[}
]
]
|

O6pa3ser; HAMHUCAHUA:

1 2[3]4]516]7(8]9]0]-]. 10



Tperuposouxas paboma 2 OTBeTH:

T2.9. Pemure ypaBHEHUE T2.9

1, 1
12% =413
Ecin ypaBHeHHe uMeeT GoJiee OZHOTO KODHS, B OTBETE 3alHIIUTE
MEHbIIHH U3 KOpHe.
T2.10. Pemure ypaBHEHHE T2.10
Lx
11
Ecu ypaBHeHHe uMeeT Gosiee OFHOTO KODHS, B OTBETE 3aMHIINTE
MEHBIIHNi{ U3 KOPHEH.

2 _gl
—911.

O6pasel] HanMCaHUA:

n 1 [2[3]4]sl6]7]8]9]0]-].



JpoOHO-paHoHaIbHbIE YPaBHEHUS.
Pemenus 3aza4 3 U 4 AMarHOCTHYECKOH pabOThI

TpeTbe U YeTBepTOE ypaBHEHUS KaXOH AMArHOCTUYECKOM
paboThI ABIAIOTCA APOGHO-PAallMOHAIBHBIMU. /Il peIeHust 3THX
ypaBHEHH# JOCTaTOYHO YMEHHUA BHINIOJHATD AeHCTBHUA C ayirebpa-
HWYeCKUMU Apobsmu. OZHO U3 3TUX YPaBHEHH# ITOCIIE HECIIOKHBIX
npeo6pa3oBaHUil CBOAUTCA K JUHEHHOMY, APYroe — K KBaZApar-

HOMY.

3. Pemnte ypaBHEHHE

x—4
x+3 =2

Penrenune. 3aMeTUM, 4TO X 7# —3. YMHOXHUB 00€e 4acTH ypaB-
HEHMA Ha X + 3, MOTyYHuM:

xX—4=2(x+3), x—4=2x+6,

oTKyAa x =—10.
Omeem: —10.

4. Pemnite ypaBHEHUE

_7x+16
T x+7

Eciu ypaBHeHHe uMeeT Gojiee OAHOTO KOPHS, B OTBETE 3alHIINTe
MeHBIIUH U3 KOpHeii.

PeureHue. 3aMeTHM, 4TO X 7# —7. YMHOXHB 006e JacTH ypas-
HEHHUA Ha X + 7, MOy4YnuM:

x(x+7)=7x+16, x®’+7x=7x+16, x%=16,

OTKyAa x =+4.
Omeem: —4.

12



TpenupoBouHas pabora 3

T3.1. PemuTe ypaBHeHUe

2
= -1
T3.2. Pemure ypaBHeHUE
5__,
X
T3.3. Pemure ypaBHeHUE
2x+5 _ -1
5x+2 ~
T3.4. Pemure ypaBHEHHE
4x+7 _
x+1 ~ 5.
T3.5. Pemurte ypaBHeHue
1 _2
x+2 7 x’
T3.6. Pemure ypaBHeHUE
1 _6
x+6 " x’
T3.7. Pemure ypaBHEHUE
1,1 1
xtm =1
T3.8. PemuTe ypaBHEHUE
1 1
Ix 5x = 0,1.
T3.9. Pemuite ypaBHeHME
1
7x+15 =~ 002
T3.10. PemuTe ypaBHeHUE
1
3x+5 0,05.

13

OTBeTHL:

OG6paser HallMCaHUA:

1 [2[3]u]sl6]7]8]9]0



OTBeTH:

TpenupoBouHas pabora 4

Eciu ypaBHeHUe uMeeT 6osiee OZHOTO KOPHS, B OTBETE 3alHUINTE
MeHbIIUI U3 KOPHEH.

]
[}
[}
[}
[}
]
i
T4.1 ' T4.1. PemuTe ypaBHeHHe
ssssssasl ERI
! x+3~ 3 °
[}
! Eci ypaBHeHue MeeT Goslee OBHOTO KODHS, B OTBETE 3alUIHNUTE
! MEeHBIINN U3 KOpHEeH.
T4.2 ! T4.2. Peumite ypaBHeHHe
ssssssanl s
' x-5_ 5 °
i Ecm ypaBHeHHe uMeeT Golee OJHOTO KOPHS, B OTBETE 3aNMIIHTE
| GOBIIMIA M3 KODHEH.
T4.3 i T4.3. Pemmure ypaBHeHHEe
[}
sassssssl S
! 5x+7 ~ 7x+5
i Ec ypaBHeHMe MMeeT 6oJiee OJHOTO KOPH, B OTBETE 3aIMIIUTE
| MEHbINHi U3 KOpHeif.
T4.4 i T4.4. PemuTe ypaBHeHMe
]
ssasasasll £ o ats
! 5x+9 ~ 9x+5°
i Eciv ypaBHeHMe uMeeT 60JTee O[HOTO KOPHS, B OTBETE 3aIHIINTe
| MEHBIIHiT U3 KOPHE}i.
T4.5 i T4.5. Pemmue ypaBHeHHe
|
(IIIIIII] ¢
x= .
! x+4
i Ecm ypaBHeHVe uMeeT 60/1ee OHOTO KOPHS, B OTBETE 3alMIINTe
| GonbImMit U3 KOpHeii.
T4.6 | T4.6. Pemure ypaBHEHHE
[}
! 16
(LIIIIIT] ¢ 251
)
[}
[}
1
T4.7 | T4.7. PemuTe ypaBHeHHe
[}
! 12
! =1
i Ecmm ypaBHeHHe UMeeT 6o/lee OZHOTO KOPH:A, B OTBETE 3aIUIINTE
| GONBIIMIA M3 KOPHEIA.
O6pa3ser HaMUCAHUA: '

1 2[3]4]516]7(8]9]0]-. 14



Tperuposouxas paboma 4 OTBeTH:

T4.8. Pemure ypaBHeHHe T4.8

6x
x2+5
Ecm ypaBHeHuUe UMeeT Gosiee OZHOTO KOPHSI, B OTBETE 3aNUIIUTE

6obUINf U3 KOPHEIA.
T4.9. Pemute ypaBHeHUE

1.

T4.9

6
Froe b
x“+5x
Ecym ypaBHeHHe uMeeT Gojiee OZHOTO KOPHS, B OTBETE 3aMHUIINTE
MEeHBINUH U3 KOpHEH.

T4.10. Pemite ypaBHeHHE T4.10

_7  _
2x24+13x

Eciin ypaBHeHMe UMeeT 6osiee OZHOTO KOPH#A, B OTBETE 3aNHIIUTeE
6onbIIMiT U3 KOPHEeH.

L

O6pa3sel HAMKUCAHUA:

15 1 [2[3]u]sje[7[8]9l0}-].



HppanuoHajibHbIe ypaBHEHHA.
PemeHus 3aia4 5 ¥ 6 AMarHOCTHYECKO# paGoThI

IlAToe M IIeCTOe ypaBHEHWA AMATHOCTHYECKMX paboT ABJA-
I0TCA HECIOXHBIMY MPPAIOHATLHEIMU YPaBHEHUAMH BU/IA «KO-
PeHb PaBeH YHCITY», <KOPEHb PaBeH BHIPAKEHHIO». [l MX pelme-
HHUA He HyXHO 06/1ajaTh HUKAKUMM CNIeLHIbHEIMY 3HAHMAMH,
Z0CTAaTOYHO TIOMHHTD OTIpeZie/leHHe api(pMeTHIeCKOro KBazpar-
HOTO KODHA: apudMeTHYeCKUM KBAPAaTHHIM KOPHEM M3 4HCiIa d
Ha3BIBAaeTCA TAKOE HEOTPUIIATENILHOE YHCIO b, KBapaT KOTOPOro
paBeH a. TakuM 06pa3oM, /d =b, ec/ii BHIIONHAIOTCA ABA YCIO-
BUSAL:

Db=o,

2) a=b2.
3aMeTHM, YTO B 3TOM OINpeZieleHHH HHYETro He CKA3aHO O 3HaKe
YHC/IA d: ero HeOTPHULATENBHOCTb CIeLyeT U3 PABEHCTBA a = b2,
I103TOMY IS TOTO YTOGHI PEIINTh YpaBHEHHE BHAA

va(x)=b, rmeb=0,

JOCTaTOYHO BO3BeCTH 0be YacTH ypaBHEHHS B KBaJpar, IOCIe
4ero OHO CBEAETCA K IMHEIHOMY WK KBaZpaTHOMY YDaBHEHUAM.
Jis Toro 4To6Bl pemuTh ypaBHeHHe Buza 4/ a(x) = b(x), Hyx-
HO BO3BECTH 00e ero 4acTH B KBaZpaT, PEIIUTh MIOTy4E€HHOE JIH-
HeilHOe WIN KBaZlpaTHOe YpaBHEHHE U IIPOBEPUTH, BHINIOIHAETCA
JM U1 HalileHHBIX KOpHe#t ycioBue b(x) = 0. Eciu 310 ycioBue
He BHINIOJIHAETCSA, COOTBETCTBYIOLIMIA KOPEHb ABJISETCSA IOCTOPOH-
HUM. O6paTHM BHUMaHHE Ha TO, YTO MPOBepKa ycIoBuA a(x) =0
ABIAETC U3GHITOYHOM: Tak Kak bZ(x) = 0 npu 060M AOIMyCTH-
MOM 3HAa4YeHHM NepeMeHHOi, KOpHAMM ypaBHeHMA a(x) = b?(x)
MOTYT OBITH TOMBKO TE YMCJIA, A KOTOPHIX a(x) = 0.

S. Pemute ypaBHeHue
5—-4x=>5.

Pemrenue. Bo3Beas obe yacTH ypaBHEHHA B KBaJpart, IOJIY-
yuM S5 — 4x =25, oTKyzAa x=-5.
Omeem: —5.

6. Pemute ypaBHeHHE

3-2x=—x.
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Pewenus 3adau 5 u 6 duazHocmuueckoii pabomut

Ecn ypaBHeHue uMmeet 6ojiee OZHOTO KODHSA, B OTBETE YKAXKUTE

60s1p1INIT U3 KODHEH.
Pemenue. BozBeziéM obe yacTu ypaBHeHHUS B KBaJpar:

3—-2x = (-x)?,

OTKyZAa
x2+2x-3=0.

KOpHAMM MOMy4eHHOTrO KBaZpaTHOrO YpaBHEHHUA ABJAIOTCSA YHC-
j1a —3 u 1. YesoBuio —x = 0 yAOBJAETBOPSET TOMBKO X = —3.
Omeem: —3.
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OTBeTHI:

T5.1

[(IIIIIIT]

T5.2

[(IIIITIT]

T5.3

(IIITITIT]

T5.4

[IITTITIT]

T5.5

[IIIIIIT]

T5.6

[(IITIIIT]

T5.7

T5.8

T5.9

LIIITITT]

T5.10

[(IIIIITIT]

O6pa3sel HaMKUCAHUA:

1]2[3}4]s[6[3[8[9]0]-].

TpenupoBouHasa pa6ora 5
T5.1. Pemure ypaBHEHUE
7—6x=7.
T5.2. Pemyite ypaBHEHUE
4—-3x =4.
T5.3. Pemnte ypaBHeHUe
7+6x =7.
T5.4. Pemnte ypaBHeHHE
9+8x=09.
T5.5. PemuTe ypaBHeHHe
V19-6x = /7.
T5.6. Pemure ypaBHeHUE
v20-3x = V5.

T5.7. Pemute ypaBHeHHe

[ 1
3ox = 0,5.

TS.8. Pemure ypaBHEHUE
J—L_=1
3-4x ~ 3°

T5.9. Pemvte ypaBHEHHE

1
V T 6x = 0,25.

T5.10. Pemure ypaBHEeHHE
X
,/ 5o =2

18



TpenupoBouHas pabora 6

T6.1. Pemure ypaBHeHUE

5x+9 = 2x.

Ecnu ypaBHeHMe MMeeT 6ojlee OZHOrO KOPHS,
MEHBIINHI U3 HUX.
T6.2. PemurTe ypaBHeHHe

V7—-6x=—x.

Eciu ypaBHeHUe uMeeT 6ojlee OZHOTO KODHS,
60pmuit U3 HUX.
T6.3. Pemure ypaBHeHUE

Vx+12=x.

Eciu ypaBHeHue uMeeT 6oee OAHOrO KODHS,
MEeHbIIUY U3 HUX.
T6.4. Pemute ypaBHeHUe

Vx+6=—x.

Ecnu ypaBHeHHe uMeeT 6ojiee OAHOTO KODHH,
GOJIBIINIf U3 HUX.
T6.5. Pemiite ypaBHeHUE

x24+9=2x-3.
Ecti ypaBHeHHe MMeeT 6oee OJHOrO KOpHH,

MEHBIINI U3 HUX.
T6.6. PemuTe ypaBHEHUE

x2+16 =2x—1.

Ecnu ypaBHeHMe uMeeT Gojlee OQHOrO KODHH,
npousBeZieHNe KOpHeH.
T6.7. Pemnte ypaBHEHME

v104+3x =x+4.

Ectn ypaBHeHMe uMeeT 6ojliee OZHOTO KODHS,
MEHBIINH U3 HUX.
T6.8. Pemute ypaBHeHUE

v114+5x =x+3.

Eciv ypaBHeHHe uMeeT 6ojiee OAHOTO KOpHH,
6ONBIIMIL U3 HUX.
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OTBeTHI: Tpenuposouxas paboma 6
T6.9 T6.9. Pemute ypaBHeHUE
(IIIIIIT] x5 =4-x
Eciiu ypaBHeHMe MMeeT 6ojiee OAHOTO KOPHS, B OTBETE YKXKUTE
6oJIBIINI U3 HUX.
T6.10 T6.10. Pemute ypaBHeHHE

V5-2x=x-1.

Ecnu ypaBHeHUe UMeeT GoJiee OZHOrO KODHS, B OTBETE YKKUTE
MEHBbUINH U3 HUX.

O6pa3sel HaMKUCAHUA:

1 [2[3]4]51617(8]9]0-]. 2



TpuUroHoMmeTpudyeckue ypaBHeHHSs.
Peirenns 3aziay 7 ¥ 8 AMarHOCTHYECKOMH pabOThI

OcHOBHaA uJesl pelleHHsA JI060ro TPHUTOHOMETPHYECKOTO
ypaBHeHMA (B AMarHOCTHYECKUX paboTax 3To 3azaHud 7 u 8) 3a-
KJII0YaeTCA B €ro CBeJIeHUH K OHOMY WIH HECKOJIBKMM IPOCTE-
IIYM TPUTOHOMETPUYECKUM ypaBHEHHSAM, TO €CTh K YpPaBHEHUAM

BHJAA
sinx =a, cosx=a, tgx=a.

dopMysIBI 4171 pellieHHs] IPOCTEHIINX TPUTOHOMETPUYECKUX YpaB-
HeHWi pUBOAATCA B MI060M ydeGHUKe, U1 UX MOBTOPEHUA U
npegHa3sHayeHa 3Ta rpymna 3azayd. [IocKoIbKy OTBETOM K 3aja-
HUAM C KPaTKUM OTBETOM MOXKET OBITh TOJIbKO L[eJI0e YKUCIIO WIH
JecaTUYHas Jpobb, B KayecTBe AONOJHUTEIbHOrO YCIOBUA Tpe-
6yeTcss oToOpaTh JMO0 HaMMEHBIIMH IIOJOXKUTENbHBIH KOpEHb
ypaBHeHU, 1160 HauOONBIIKI OTPHULIAaTeNbHEIH KopeHb. [1oaTo-
My BMECTO Ilepexofia OT ypaBHEHUs

cos(f(x))=m (rme|m|<1)
K ypaBHEHHIO
f(x) =+arccosm+2nk, keZ,
6nIBaeT 1e1ecoo6pasHO MepelTH K COBOKYIIHOCTH

f(x) = arccosm + 27k,
kez, neZ.
f(x) = —arccosm+2nn,

AHayoruyHoe 3aMeyaHue CIIpaBeAJIUBO IS YpaBHEHUA BU/a
sin(f(x)) =m (rme |m| <1).
COOTBETCTBYIOIaA COBOKYITHOCTb B 3TOM CJI[ydae UMeeT BUJ:

[ f(x) = arcsinm + 27k,

keZ, neZ.
f(x) = m—arcsinm+2nn,

YpaBHeHwue tg(f (x)) =m paBHOCWIbHO YpaBHEHHUIO

f(x) =arctgm+nn, nezZ.

7. Peminre ypaBHeHHE

S

(&0

wl|d
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Pewenusn 3adau 7 u 8 duazHocmuueckoil pabomst

B oTBeTe 3anmuIINTe HAUMEHBILIHUE NOJIOXKUTENbHBIH KOPEHb ypaB-

HEHUA.
nx _ V3
Pemenne. VI3 1aHHOrO ypaBHEHHA COS 3 =3 Haxoaum, 4To

X TT X T
T—E+27m, ne€z, aubo T——€+2nm, meZ,
OTKyZa ToTy4aeM:

x=%+6n, ne€z, mubo x=—%+6m, m € Z.

HauMeHbIINM NONOXUTENBHEIM KOPDHEM B IIEPBOM CJIydae SIBJIfA-
erca x =0,5 (npu n =0), a Bo BTopoM ciydae x =5,5 (npu m=1).
3HauuT, HAUMEeHBLINI OMIOKUTENbHBII KOpeHb JaHHOTO YpaBHe-
HuA paseH 0,5.

Omeem: 0,5.

X
8. Pemnte ypaBHeHHe g = —1. B oTBeTe 3anuuIMTe Hau-
60IbLINIT OTPUIATENIBHBIN KOPEHb YpaBHEHHS.
X
Pemenue. V3 faHHOr0o ypaBHeHMA tg 7= —1 HaxoguM, 4TO

X __n
7= 4+'rm, nez,
OTKyZAa

x=-144n, neZ.

HanbonpmuM OoTpHLaTeIbHBIM KOPHEM ypaBHEHHS SBJIETCSA
x=-1 (npun=0).
Omeem: —1.
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TpenupoBouyHas pabora 7

T7.1. Pelunre ypaBHeHHE
sinztx = 0.

B oTBeTe 3anuiunTe HAaMOOMBIIHI OTPUIATENBHEIN KOPEHDb YpaB-
HEeHMs.
T7.2. PemunTe ypaBHeHHe

sintx = 1.

B oTBeTe 3anmuiKTe HaMMEHBIIHH IONOXUTENbHEII KOPEeHb YpaB-
HEHHA.
T7.3. Peite ypaBHeHHe

sin2nx = —1.

B oTBeTe 3anuimuTe HaUOONBIINI OTPUIIATENILHEI KOPEHb ypaB-
HEeHUA.
T7.4. Pewinre ypaBHeHHE

X
cos =0.

B oTBeTe 3anmUIINTe HAUMEHBIIUH MOJOXXUTENbHBIN KOpeHb ypaB-
HEHMA.
T7.5. Peunte ypaBHeHHe

cosmtx = 1.

B oTBeTe 3anuINTe HAUMEHBIINI TOIOXKUTEbHHII KOPEHb YpaB-
HEHMA.
T7.6. Pemute ypaBHeHHE

X _
cos 7 = 1.

B oTBeTe 3anuuKTe HAUGOBLINI OTPULIATEIBHBINA KOPEHD YpaB-
HeHUs.
T7.8. Peminre ypaBHeHHe

X \/§

COSﬁ = ——2-.

B oTBeTe 3anmuIINTe HAUMEHBIIUH MOJOXXUTEIbHBIN KOPEHb ypaB-
HeHUA.

23



OTBeTHI:

T7.10

OO6pasen HalUCaHUA:

112[3Ju]sje[7]8]9l0]-].

Tpenupoeounas paboma 7

T7.7. Pewinte ypaBHEeHUE

sinZX = ¥3
6 2°

B oTBeTe 3anuIINTe HAUMEHBIIUH OJIOXKUTEJIbHBIN KOpeHb ypaB-

HEeHHUA.

T7.9. Peminre ypaBHeHHe

X _ _

12—

B oTBeTe 3anumuTe HauOONBIINI OTPULATENbHBIN KOPEHb ypaB-

HeHU.

T7.10. Peuinte ypaBHeHHE

sin 0,5.

cos %x = -0,5.

B oTBeTe 3anmuimnTe HaNOGONBIINI OTPUIATENIbHEI KODEHb ypaB-
HEHMA.
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TpenupoBouyHasa pabora 8

T8.1. Peminte ypaBHeHUE

B oTBeTe 3anuuINTe HAMGOMBLINI OTPHLIATENBHEIM KOPEHb ypaB-

HEeHHUA.
T8.2. PemiuTe ypaBHeHHE

B oTBeTe 3anMIINTe HAUMEHbBIIHH ITOJIOXKUTEIbHBIH KOp€E€Hb ypaB-

HeHH.
T8.3. Peumite ypaBHeHUe

B oTBeTe 3anuumuTe HaMGONBIINI OTPULIATENBHEIH KOPEHD YpaB-

HEHHA.
T8.4. Pewivte ypaBHEHHE

B oTBeTe 3anummTe HaMMEHBIIHH TOJIOXKUTEIbHBIH KOp€EHb ypaB-

HEeHUA.
T8.5. Peminite ypaBHeHUE

B oTBeTe 3anumuTe HaUOONBIINI OTPULATENBLHBINA KOPEHD YpaB-

HEHHH.
T8.6. Pemnite ypaBHeHUe

B oTBeTe 3anMuINTE HAUMEHBIIHNH ITOIOXKUTEIbHBIH KOp€EHb ypaB-

HeHHA.
T8.7. Pemiute ypaBHeHHE

B oTBeTe 3amuupTe HANGONBIIMIL OTPULATEBHBIN KOPEHD YpaB-

HEHHUA.

tg%x =0.

X
tgﬁ =1.

tg% =-1.

tg%=\/§.

tg%=—\/§.

X L
12 = ;3

g _ L
g6— ‘/§
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OTBeTHI:

T8.1

[IIIIIIT]

T8.2

[IITTIIT]

T8.3

LIITIIIT]

T8.4

(IITIIIT]

T8.5

[IITIIIT]

T8.6

[(IITIIIT]

T8.7

[(IIIIIIT]

O6pasel] HanKCcaHUA:

l1 (A Sl‘i S 6|7|8 9]0!—!,



OTBeTHI:

T8.8
T8.9

T8.10

OG6pa3sel HaNKUCaHUA:

{00209CE086E8

Tpenuposounas paboma 8

T8.8. Pemiure ypaBHeHHe
ctg -ﬁ—x =0.

B oTBeTe 3anmuIIKTE HAUMEHBIIUH TONOXUTENbHBINA KOPEHb ypaB-
HEeHHA. .
T8.9. Pemnte ypaBHEHHE

g =

B oTBeTe 3anumuTe HaMGONBUINIT OTPHULIATENBHBIN KOPEHDb YpaB-
HEHUS.
T8.10. Peuinre ypaBHeHHe

ctg?—’é =-1

B oTBeTe 3anuunTe HAMMEHBIINIA IOJI0XXUTEIbHBIH KOPEHb ypaB-
HEHMA.
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Iloxa3arTeyibHbIE ypaBHEHUA.
Pemienns 3aza4 9 u 10 AuarHocTu4yeckoil paboThl

PemieHre GOMBIIMHCTBA IOKa3aTeJbHBIX YpPaBHEHHIl Iocie
HEKOTOPHIX IIpeo6pa3oBaHMi CBOAUTCA K PELIEHHI0 OZHOTO MM
HeCKOJIbKHMX NPOCTEHIINX ITOKa3aTebHbIX YPaBHEHUI BUAA

af® = g¢ (otkyza f(x) =¢)

af(x) = ag(x) (OTKyAa f(x) = g(x)))

rae a> 0; a # 1. IMeHHO K IPOCTeHIINM ITOKa3aTebHbIM ypaBHe-
HUAM NOCJIe OZHOTO-ABYX OYeBHU/HBIX Ipe0Opa3oBaHUI CBOAATCA
ypaBHeHH 9 1 10 ZUAarHOCTHYECKUX paboT.

9. PemuTe ypaBHeHMe 74X =49,

Pewenmue. [lepenuuiem ypaBHeHHe B Buae 747 =72, oTkysa
4 —x =2 U, 3HauuT, x =2.

Omeem: 2.

10. Haiizute KopeHb ypaBHEHUA

(3" =or

Pemrenue. IlepeiiziémM B 00eMX 4acTAX ypaBHEHHS K OCHOBa-
HHUIO 9, 3amKcaB ero B BUe
9—9—x — 92x
2

OTKyZa
—9—x=2x,

M, 3HaYUT, x = —3.
Omeem: —3.

27



OTBeTH:

T9.1

[(IITIIIT]

T9.2

[(IITIIIT]

T9.3

LLITITTT]

T9.4

LIIITIIT]

T9.5

38888808

T9.6

[(IIITITT]

T9.7

[IITTITT]

T9.8

[(IITIIIT]

T9.9

(IIITIIT]

T9.10

(IITTITT]

O6pasew; HanmUCaHUA:

1 [2[3]4]516[7[8]9]0]-].

TpeHupoBoYHas pabora 9

T9.1. Pemnite ypaBHeHHE

67 = 36.
T9.2. Peminte ypaBHeHUE
6'27* = 36".
T9.3. Pemite ypaBHeHHE
16+x _ i
6 = 36"
T9.4. Pemute ypaBHeHHe
18+x __ i
8 =&

T9.5. Haliaute kopeHb ypaBHEeHHUA

G-
T9.6. Haiiaute xopeHb ypaBHEeHUA
()" =
T9.7. Pemute ypaBHeHUE
2*.3* = 36.
T9.8. Peumite ypaBHeHue
52x-1,5x-1 _ 5

T9.9. Haiiaute KopeHb YpaBHEHHUA

() =1e

T9.10. Peminte ypaBHeHHE
5.2 =04.
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TpenupoBouHas paborta 10
T10.1. Peurnte ypaBHEHHE

7x—3 — 73x+1

T10.2. Pemnte ypaBHeHUe
511—)( — 5)(—9'

T10.3. Peminite ypaBHeHUe
6x—8 = 36"_18.

T10.4. Pemure ypaBHEHHE
6"~ = 36"

T10.5. Pemure ypaBHeHue

DR

T10.6. Pemnte ypaBHEeHHE

114 = (ili)sw.

T10.7. Pemmmre ypaBHeHHE

1311—x — 7ll—x.

T10.8. Haiiaure kopeHb ypaBHEHUA
1113—x - 5x—13.

T10.9. Pemnte ypaBHeHHE
277* =100-5*77.

T10.10. Haiizure kopeHb ypaBHEHUA
2%.3* =36""%
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OTBeTHI:

T10.1

(IITIIIT]

T10.2 .
T10.3

[(IITIIIT]

T10.4

[(IITTIIT]

T10.5
T10.6

T10.7

LIIIITIT]

T10.8

[IIITIIT]

T10.9

[(IIIIIIT]

T10.10

[IITIIIT]

O6pasel; HaKCAHUA:

1 2[3]4]s]6]7(8]9]0]-].



JlorapudmMuyeckme ypaBHeHHUS.
Pemenns 3aza4 11 u 12 guarHocTHYeCcKoi paboThl

PelieHre oueHb MHOTHX JIorapudMHYeCKUX YpaBHEHHUIH ITocIe
HEKOTOPHIX Npeobpa3oBaHUil CBOAUTCA K PELIEHHIO OZHOTO WIH
HECKONbKHX YpaBHEHMI BUAa

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

rmea>0, a#1.

Jlna pemeHus ypaBHeHHA log, f(x) =b HOCTaTOYHO TONBKO
3HaHMA OmpeZeieHUs Jorapudma, U3 KOTOPOTO BHITEKAET, YTO
fx)= ab (ycnoBue f(x) > 0 mpu 3TOM, OYEBUAHO, BHIIIOIHAETCH,
T.k. a’>0).

W3 ypaBHenus log, f (x) =log, g(x) cnenyer, uto f(x)=g(x).
B cuwty nocyieHero paBeHCTBa JOCTaTOYHO IPOBEPUTH KOPHHU I10-
JIy4eHHOTO YpaBHEHHA Ha BbIIIOHEHHE TOJBKO OZHOTO M3 Hepa-
BeHcTB f (x) > 0160 g(x) > 0. B camoMm zene, eciu g(xg) >0, To B
cwiy paBeHCTBa f(xg) = g(xg) momyuum, uro U f (xg) > 0. 3agaHus
11 u 12 aArarHocTHUYECKUX paboT NpeACTaBIsIOT 000l ypaBHEHUA
yKa3aHHBIX TUIIOB M CBOZAATCS B OOJILIIMHCTBE CTy4yaeB K JIMHEH-
HbIM YpaBHEHHAM.

11. Peurute ypaBHEeHHe
log,(5+x) = 2.
Pemenue. U3 onpezenenus norapudma ciefyer, 4To
5+x =42,

oTkyza x =11.
Omeem: 11.
12. PeminTe ypaBHEeHHUE

log; (2x — 3) =log;(18 —x).

Pemrerue. [TocKONbKY OCHOBaHMA JIorapu¢pMOB paBHEI, MOX-
HO TepeiTH K CUCTEME

2x—-3=18-x,
2x—-3>0.

KopHeM ypaBHeHHUA cHCTEMBI ABIAeTCA Yucao 7. [Ipu x =7 Hepa-
BEHCTBO CHCTEMBI, OYEBHHO, BHIIIOIHEHO.
Omeem: 7.
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Pewenus 3adau 11 u 12 duasHocmuueckoli pabomut

Jlorapupmuyieckue ypaBHeHHs, COAePXKalliie IIePEMEHHYIO B
OCHOBaHMH Jiorapu¢Ma, KOTOpble MOI'YT BCTPETUThCA B YacTH 1
EI'3, He CIMIIIKOM CHIBHO OTIMYAIOTCA 110 YPOBHIO CJIOKHOCTH OT
ypaBHEHH, COAepXKalliUX JIOTapHMbI TOJIBKO C IOCTOAHHBIM OC-
HoBaHHeM. HyxHo JiM1b He 3a6HIBaTh 3aHCHBATH AOMOIHUTE/b-
HEle OrPaHHYeHH: BHIPa)KEHMe, CTOsIIee B OCHOBAHHH Jlorapud-
Ma M coiepxalliee TepeMEHHYIO, JIOJDKHO GBITh MOMOXHUTEIbHO U
OTJIMYHO OT €AMHHIIBL.

PemyM B kayecTBe IpYMepa ypaBHEHHe

logs_, 169 = 2.
ITo omnpezenenuo orapudma HaX0AUM, YTO
(5-x)%2 =169,

nmpuYeM
5-x>0, 5-x#1.

W3 ypaBHeHus (5 -x)?=169 Toly4aeM, 4To
5-x=13 mumbo 5-x=-13.

INocneaHee paBeHCTBO MPOTHBOPEYMT YCJIOBHIO 5 — x > 0. 3HAYMT,
5—-x=13, oTkyza x=-8.

PaccMoTpuM emmié ofuH MPOCTOM Ha NepBHIH B3IVIAJ IIPUMEp,
KOTOPBIi IOPO¥i BBI3bIBAET 3aTPyAHEHNUA, TOCKOJIbKY OCHOBAHUA Y
Jorapu$MoB 37ech pa3jU4HH (TIpaBja, BHIpaXEHUs 10/ 3HaKaMHU
Jorapu$MoB OZMHAKOBHI — MMEHHO 3TO M JaeT KoY K pelle-
HUI0). PemnM ypaBHeHHe

10g11(19 -x)= 10213(19 —-Xx).

s pelieHUs 3TOro NpHUMepa MOXXHO PacCyXXAaTh IO-pasHo-
My. BcrioMHUM, 4TO jlorapu$M — He 4TO MHOe, KaKk 0003HaYeHue
cTeneHH. VI3 ypaBHEHUA ClIeAyeT, YTO YMCI0 19 — x AO/DKHO OZHO-
BPEMEHHO SBJIATHCS U CTeleHblo Yncia 11, ¥ cTeneHbIo yucia 13,
YTO BO3MOJKHO, JIUIIb €CJIH 3Ta CTelleHb paBHa HYJIIO, T. €. eCJIH

19-x=11°=13°=1,

oTKyzZa x =18.

Jipyroit cnioco6 3aimodaeTcs B Iepexofie K HOBOMy OCHOBa-
HHIO, B Ka4eCTBe KOTOPOro B JaHHOM CJy4ae Jy4iie Bhi6GpaTh 11
wi 13. Ilepeiigs, HanpuMep, K OCHOBaHHUIO 11, nmomyaum

log,;(19—x)
log;,(19—-x) = —llolng
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Pewenus 3adau 11 u 12 duasHocmuueckoli pabomut

Jlanee ocTaeTcs mepeHECTH cJlaraeMhble B JIEBYIO YaCTb U BHIHECTH
06T MHOXHTEIb:

log;; (19-x)

log;; (19 —x) — log 13— 0,

1 =
log,;(19—x) (1 - 'lm) =0

1
log,, 13
oTkyza 19—x=1, x=18.

IMockonbky 1 — # 0, nomy4um, gro log;;(19 —x) =0,
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TpenupoBouHas pabora 11

T11.1. Pemrre ypaBHeHHe
logs (7 —x) = 2.
T11.2. Pemrure ypaBHeHHe
log;(6—x) = 3.
T11.3. Pemnte ypaBHeHHE
log,(4—x) =3.
T11.4. HaiizuTe KOpeHb ypaBHEHUA
log4e(x—6) =0,5.
T11.5. Haiiaute KopeHb YpaBHeHUA
log% 6—x)=-2.
T11.6. Haiizure KOpeHb ypaBHEHHUA
log% (7—x)=-2.
T11.7. Haiizure kopeHb ypaBHEHUSA
log% 9—x)=-2.
T11.8. Pemure ypaBHeHHE
logg_, 81 =2.

Ecin YPaBHEHHE HUMEET 6onee OAHOI'O KOpHA, B OTBETE YKaOXXKUTE

6ONBIIHNEL U3 HUX.
T11.9. Pemure ypaBHeHUe

log;_, 25 =2.

Ecmm YpaBHEHHE HMEET 6onee OZHOI'0 KOpHA, B OTBETE YKAKUTE

OOJIBIINIL U3 HUX.
T11.10. Pemure ypaBHEHHE

log,_,64 = 2.

Eciu ypaBHeHHe UMeeT 60s1ee OZHOTO KOpHs, B OTBETE YKaOXKUTE

MEHbIINH U3 HUX.
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OTBeTHI:

Ti1.1

[(IITIITT]

T11.2

[IITTIIT]

T11.3

[IITTIITI]

T11.4

[IITITIT]

T11.5

28888888

T11.6

[(IITTIITI]

T11.7

(IITIIIT]

T11.8

[(IIIIIIT]

T11.9

[(IITIIIT]

T11.10

[(IIITITIT]

O6paser] HalKCaHUA:

|1 ZISI'-I 56|7|8!910H.



OTBeTH:
TpenupoBouHas pabora 12

l0g17 (x + 5) = 10319 (x + 5)

[(IIITIIT]

[}
)
[}
)
[}
[}
:
Ti12.1 : T12.1. HatizuTe KOpeHb ypaBHEHHUA
|
Ti12.2 i T12.2. Pemrure ypaBHEHHE
]
T12.3 E T12.3. Pemure ypaBHeHHE
|
T12.4 E T12.4. Pemure ypaBHeHHE
)
T12.5 E T12.5. Haiigure KopeHb ypaBHEHHUA
]
T12.6 i T12.6. Pemute ypaBHEHHE
|
T12.7 i T12.7. HaiiiuTe KOpeHb ypaBHEHHs
[}
]
T12.8 i T12.8. HaiiguTe KOpeHb ypaBHEHHUA
[}
T12.9 i T12.9. PemmTe ypaBHeHHe
[}
[}
T12.10 i T12.10. PemmTe ypaBHeHHe
]
i
]
[}
]
[}
]
[}
[}
1
[}
]

O6paser; HanMCaHUA:

1]2]s}usl6[3[8]9]0l]. 4



JduarHocTuyeckas pa6ora 1

A1.1. Pemvre ypaBHeHHe

ol
ol

[1.2. PemuTe ypaBHeHHE
1
3
Eciu ypaBHeHHe HMeeT Goslee OAHOTO KOPHA, B OTBETeE 3aMHUIINTE
MEHBIIHNHA U3 KOPHEH.
A1.3. Peumite ypaBHeHHe

2 16l
x —163.

x+15 _
x—15 =4

A1.4. PemmiTe ypaBHEHHE
x+8 _ x+8
5x+7 = 7x+5°

Ecin ypaBHeHMe UMeeT 60j1ee OFHOTO KOPHA, B OTBETE 3alMIINTE
60Nt M3 KOPHEH.
J1.5. Pemiute ypaBHeHHe

0,2.

3

15-4x
A1.6. Pemute ypaBHeHNE

V5—4x=—x.

Eciu ypaBHeHHe MMeeT 6ojlee OJHOTO KOPHA, B OTBETE YKOKHUTE
60bIINI U3 HUX.
A1.7. PemyTe ypaBHeHHe

sintx = —1.

B oTBeTe 3anmUIINTe HAUMEHBIIHH 0JIOXKUTEIbHBIA KOPEHb ypaB-
HEHUA.
/I1.8. PemuTe ypaBHeHue

. TTX
sin 3= = 0,5.

B oTBeTe 3anmUIINTe HAUMEHBIINI MTONOKUTETbHBIH KODEHb YpaB-
HEHMA.

OTBeTHI:

ALl

[(IITIITT]

AL2

[IITIIIT]

Al3

(IITITIT]

J1.4

(IIIIIIT]

JL5

[(IIITIIT]

A16

[IIIIIITI]

JL7

38880808

A1.8

(IITIIIT]

OG6pas3er] HalTUCAHHA:

1 [2[3]u[sl6]7]8]9]0]-].



OTBeTHL: Juaznocmuueckas paboma 1
A19 A1.9. HaiiauTte KopeHb ypaBHEHHSA
9+x

5888888 (5)" ==
A1.10 J1.10. Haiizure KOpeHb» ypaBHEHUA

1\x+8 _
(IIIIIIT] ()7 =9
A111 A1.11. Pemure ypaBHEeHHE
112 A1.12. Pemnre ypaBHeHHE

log,(5+x) =log, (15— x).

OG6paz3er; HalMCaHUA:

1 2[3]4]516[7[8]9]0]. 3%



OTBeTHI:
JuarHoctTuyeckas pabora 2

B oTBeTe 3anumnTe HAMMEHBUINIA TOJIOXHUTEIbHBIN KOPEeHb ypaB-
HEHUA.

|
]
]
]
]
]
|
J12.1. Pemvite ypaBHEeHHe V21
]
]
J12.2. PemvTe ypaBHEHHE I 2.2
|
]
Ecm ypaBHeHHe HMeeT Go/lee OAHOTO KOPHs, B OTBETE 3alHuIuTe |
6ospIIMit U3 KOpHEH. !
[12.3. Pemnre ypaBHEHHE ! A2.3
]
=S Hesssssss
x—5 = "7 :
[}
[12.4. Pemvte ypaBHeHHE ' A2.4
- Jasasssss
= x+s5 !
Ecym ypaBHeHuHe uMeeT 6ojiee OZHOrO KOPHSA, B OTBETE 3allUIIUTE E
MeHbIINH U3 KOpHEH. !
J12.5. Pemyte ypaBHEHHE ' A2.5
|
6-5x=6 . LIIIIIIT]
[}
J12.6. Penire ypapHeHHe V12,6
[}
[}
Vivex=x  (IIIIIIT]
[}
Ecnu ypaBHeHHe HMeeT 6Gosiee OQHOTO KOPHs, B OTBETE YKaKHTE |
MEeHbBIINH U3 HUX. !
[2.7. Pemite ypaBHeHHE Vo A27
}
[}
B oTBeTe 3anuiKTe HAUGOMBINME OTPULIATENBHEI KOPEHD ypaB- !
HEHUA. !
/12.8. Pemure ypaBHEHHE ' /2.8
i
[}
]
]
[}
]
[}
[}
|
|
[}
|
|
]

O6paser] HaUCaHUA:

7 1 [2[3]u]s[6[3[8]9]0]].



OTBeTHI: JAuazHocmuueckas paboma 2
A2.9 A2.9. Pemrure ypaBHEHHE
J2.10 A12.10. PemuTe ypaBHEHHE
[(IITIITT] i
a2.11 A12.11. HaiiaguTe KOpeHb YpPaBHEHUA
[IITTIIT] el R oS
1212 [12.12. Pemrure ypaBHEeHHE

logs (x2 +2x) = logg (x2+10).

[(IIITIIT]

O6pas3ern; HalMCAaHUA:

1 2[3]4]56]7(8]9]0]-. %



OTBeTHI:
JAuarHocTuyeckasa pabora 3

8 — 2
B oTBeTe 3anumuTe HauGONBIMKI OTPULIATEIbHBINA KOPEHD YpaB-
HEHUA.
/13.8. Pemure ypaBHeHHe A3.8
o E8sEsEas
%6 =3
B oTBeTe 3anunmMTe HAUMEHBIIUH MTOJIOXKUTEIbHbIH KOPEHb YpaB-

HEHHA.

[}
[}
1
]
]
i
A3.1. Pemre ypaBHEeHUE A3l
]
]
[13.2. Pemvre ypaBHEHHE ! 3.2
[}
Eciu ypaBHeHHe HMeeT 60J1ee OAHOTO KOPHA, B OTBETE 3alHIIHTE E
MEeHbIIUH U3 KOpHEH. '
/13.3. Penmite ypaBHEeHHE ! A3.3
e gesassses
16 !
[}
Ecm ypaBHeHHe uMeeT Golee OAHOTO KOPHs, B OTBETE 3aNuIuuTe !
6GOoNBIINI U3 KOPHEH. !
/13.4. Pemrure ypaBHEHHE 1 134
13x i
=1  [TIIIIIT]
]
Ecu ypaBHeHHe UMeeT Gosiee OZHOTO KOPH#A, B OTBETE 3aHIINTE |
MEHbIUMIA U3 KODHEH. H
[3.5. Pemure ypaBHeHHE i 435
[}
[13.6. PemyTe ypaBHEHHE i A3.6
[}
= - (III1I11]
]
Ectn ypaBHeHHe uMeeT Goee OAHOrO KODHSA, B OTBETE YKKUTE |
GOJIbLIMIA U3 HUX. H
[13.7. PemnTe ypaBHEHHE 1 437
|
[}
|
]
]
[}
]
[}
]
[}
]
[}
[}
]
]
]
]
|
|
]

O6paser] HaNUCaHUA:

39 1 [2[3}]5l6]7]8[9]0]-].



OTBeTHI: Juaznocmuueckas paboma 3
A3.9 [13.9. Pemurre ypaBHEHHE
Z13.10 [13.10. Pemure ypaBHEeHHE
3.1 [3.11. Haiizure KOpeHb ypaBHEHUS
(IIIIIIT] N
1312 [13.12. Halizure KOpeHb ypaBHEHUA

logs(x —6) = logs (x —6).

O6pasel; HalKCaHKA:

1]2]3Ju[s[6]7[8[9[0]-], 40



OTBeTHI:
JduarHoctuyeckas pa6ora 4

B oTBeTe 3anmuIyTe HAUMEHBIINUH ITOJIOXKUTEIbHBIA KOPEHD YPaB-
HEHHA.

]
]
]
]
|
]
1)
J14.1. Pemnte ypaBHeHHe ! J4.1
J14.2. Pemte ypaBHeHHE E 4.2
12_gl i
Ecu ypaBHeHHe nMeeT 60Jiee OZHOTO KOPHS, B OTBETE 3aUIINTE i
MEHBIIIHi1 U3 KOpHEH. i
J14.3. Pemrute ypaBHeHHE i\ J4.3
|
o gasssssss
T x+8 !
Ecii ypaBHeHMe UMeeT 6ojiee OHOTO KOPHS, B OTBETE 3alHIINTE |
MEHBIINHI U3 KOpHeH. i
[14.4. Pemyte ypaBHeHUE \ I4.4
|
- gasssssss
2x2+5 :
Ec/li ypaBHEHHe UMeeT Goltee OJHOTO KOPH#, B OTBETe 3allHIIuTe |
MEeHBIINH U3 KOpHeil. i
J14.5. Pemure ypaBHeHHe \ J45
]
il Hassssass
5-2x 3" ?
[}
[14.6. Pemute ypaBHeHHE ! J4.6
]
(ewEiex - [TIIITIT]
]
Eciiv ypaBHeHHe uMeeT 6ojiee OZHOTO KOPHS, B OTBETE YKAKHTE |
MeHBIIHH U3 HUX. H
14.7. Pemvite ypaBHEHHE . 7 ¥4
]
o 2 Husssanes
cos 5= =——5-. :
B OTBeTe 3anMINMTe HAMGOMBIIMIA OTPUIATETbHBIH KOPEHDb YpaB- |
HEHMS. i
J14.8. PemmuTe ypaBHeHHe E 4.8
X ]
]
]
]
]
]

O6pasel HanUCcaHUA:

o 1 2[3]4]sl6]7]8]9]0]-].



OTBeTH: Juaznocmuyeckan paboma 4

A4.9 [14.9. HaiiguTte KopeHb ypaBHEHHMA
1 3+x _

(IIITTIT] (3)" =9

J4.10 Z14.10. Haiiaure xopeHb YpaBHEHUA

(IITITIT] 2 =045

J4.11 /14.11. Pemure ypaBHeHHE

. Eciu ypaBHeHHe uMeeT 6ojiee OZHOTO KOPHS, B OTBETE YKAXKUTE
MEHBIITHH U3 HUX.
A4.12 Z14.12. Pemnte ypaBHeHHE

logs (7 — x) =logs(3—x)+1.

Ob6paser; HanmMCaHUA:

1 2[3]4]5617(8]9]0]-]. ”



OTBeTHI

JnarsHocruyeckas pabora

1.22. 2.-0,5. 3.-10. 4.-4. 5.-5. 6.-3. 7.0,5. 8.-1. 9.2. 10.-3. 11.1L
12. 7.

TpenupoBoyHas pa6ora 1 (T1)
1.12. 2.12. 3.-0,5. 4.-05. 5.6. 6.—4,5. 7.0. 8.-10. 9.2,5. 10.-3,5.

TpeHnpoBouHas paGora 2 (T2)
1.-0,5. 2.0,5. 3.-3. 4.7. 5.-8. 6.0,25. 7.2. 8. -2. 9.-7. 10.-10.

TpeHupoBo4Has pabora 3 (T3)
1.-2. 2.-25. 3.-1. 4.2. 5.-4. 6.-72. 7.10. 8.05. 9.5 10.5.

TpeHupoBouHas pabora 4 (T4)
1. -6. 2.10. 3.1. 4.-6. 5.3. 6.-5. 7.5. 8.5 9.-6. 10.0,5.

TpeHnpoBo4Has pabora 5 (T5)
1.-7. 2.-4. 3.7. 4.9. 5.2. 6.5. 7.-0,5. 8.-1,5. 9.-1,5. 10.4.

TpenunpoBoyHas pabora 6 (T6)
1.2,25. 2.-7. 3.4. 4.-2. 5.4. 6.3. 7.-3. 8.1 9.3. 10.2.

TpeHupoBouHas pa6ota 7 (T7)
1.-1. 2.05. 3.-0,25. 4.2. 5.2. 6.-7. 8.15. 7.2. 9.-2. 10.—4.

TpenunpoBouHas pabora 8 (T8)
1.-4. 2.3. 3.-15. 4.1. 5.-2. 6.2. 7.-1. 8.2. 9.-6. 10.12.

TpeHupoBo4Has pa6ora 9 (T9)
1.5. 2.4. 3.-18. 4.-20. 5.-9. 6.-8. 7.2. 81 9.-1. 10.-1.
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Omeaembl

TpenupoBouHasa pa6ora 10 (T10)
1.-2. 2.10. 3.28. 4.4. 5.12. 6.1,5. 7.11. 8.13. 9.5. 10.8.

TpeHupoBo4Has pa6ora 11 (T11)
1. -18. 2.-21. 3.—-4. 4.13. 5.-43. 6.-57. 7.—40. 8.-3. 9.-2. 10.15.

TpeHnpoBouHas pa6oTta 12 (T12)
1. -10. 2.10. 3.3. 4.12. 5.-2. 6.7. 7.6. 8.5 9.2. 10. 4.

Anarsoctudeckas pa6ora 1 (A1)

1.10. 2.-7. 3.25. 4.1. 5.-2,5. 6.-5. 7.1,5. 8.0,5. 9.-11. 10.—-4. 11.41
12. 5.

Jduaraoctuueckas padora 2 ([42)
1.-4. 2.5. 3.4. 4.-4. 5.-6. 6.7. 7.-0,5. 81 9.4. 10.3. 11.9. 12.5.

Junarsoctudyeckas pa6ora 3 (3)

1. -6. 2.05. 3.5. 4. -05. 5.-8. 6.-8. 7.-2. 8.5 9.3 10.-9. 11 1L
12. 7.

JnarsHocruyeckas pa6ora 4 ([14)

1. -15. 2. -8. 3. -5. 4.05. 5. -2. 6. 6. 7. -15. 8.05. 9. -5 10. —-2.
11.12. 12.2.



Copepxxanue

OT PEAAKTOPOB CEPHH . « « v v v v v vttt e vt ettt e et ent et e e
BB AEHIE . . . . . i e e e e e e e e e e e e e e e e e e e e e e e
JIMaTHOCTHYECKATA PABOTA . . . o o v v ottt et ettt ettt et ee e eeaeee
Llesnsle palyioHaNbHbIe ypaBHeHHs. PelreHus 3aza4 1 ¥ 2 ;uarHoCTU4YecKoi paboThHI . .
TPeHHUPOBOUHAA PAGOTAL . . . . . oottt it ettt et et e
TPEHHMPOBOYHAA PABOTA 2 . . . o v vttt et ettt et e ettt e e ene
JpobHO-panlioHaIbHbIe YpaBHEHUsA. PelleHus 3aa4 3 U 4 JUarHOCTUYECKOH paboTHI .
TPEHHPOBOYHAA PABOTA 3 . . . o ot ittt ittt et ettt et et e ne
TPEHHUPOBOUHAA PAGOTA 4 . . o o v vttt ettt e et e e e et e et e e e ee
VippaunoHanbHble ypaBHeHUs. PemeHus 3azad 5 1 6 AMarHOCTHYECKOi paboThI

TPEHHUPOBOUHAA PA0OTA 5 . . o v vttt it ettt e ettt et e e
TPEeHHUPOBOUHAA PAGOTA O . . . . v ottt ittt et e ettt et
TpuroHoMeTpHyeckye ypaBHeHusA. Pemenns 3aaa4 7 1 8 AMarHoCTHYECKOi paboTHI . .
TPEHUPOBOUHAA PAOOTA 7 . . o v vttt et et e et e et et e e et et
TPEeHHPOBOUHAA PAOOTA 8 . . . . ittt it ittt ettt ettt e et
[NToka3aTesnbHble ypaBHeHuA. Pemenus 3aga4 9 u 10 AgnarHocTH4eckoit paboTsl . . . . .
TPEeHUPOBOUHAA PABOTA D . . . . ottt it ittt e ittt
TpeHHPOBOUHAA PABOTA 10 . . . . . vttt ettt et e ettt e e
Jlorapupmudeckue ypaBHeHus. PenreHus 3agay 11 u 12 AuarHocTHYECKOi paGoTHI . . .
TPeHHPOBOUHAA PABOTA Il . . . . . vttt ettt et e et e e et e
TpeHMPOBOUHAA PABOTA L2 . . . . . .. ittt ittt e
JHarHOCTHYECKaa PaBOTAl . . . . . . ottt e e
JMarHOCTHYECKATI PABOTA 2 . . . . o o vt it et e e ettt et e e
JHMarHOCTHYECKAI PABOTA 3 . .« o o o ot i ittt ettt e et ettt e e neenes
JMarHOCTHYECKAm PAB0TA 4 . . . . o o o ottt it it e e e

[0 273 2
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