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1. MOSACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma QUCHMIUIMHBI COCTaBJIEHa Ha OCHOBE yueOHoro muaHa 44.03.05
[lenaroruueckoe oOpazoBanue (¢ 1ByMs IpoMIIMU MOATOTOBKHM) 1Mo mpodmisiM MaremaTuka,
WNudopmaruka 2023 rosa Havana moAroTOBKY.

2.IIEPEYHEHb IIVIAHUPYEMBbBIX PE3YJbBTATOB OBYYEHHUSA 110
AACHUIIJIMHE, COOTHECEHHBIX C INUVIAHUPYEMBIMHU PE3YJbTATAMHA
OCBOEHMHSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

ey qTUCHUNIAHBI
Lenbro ocBOEHUS MUCHUILINHBI «JJ€MEHTapHasi MaTeMaTUKa ¢ MPAKTUKYMOM IO PEIICHUIO
3a1au» sBJsieTCss GOPMUPOBAHUE Y CTYIEHTOB HEOOXOAMMBIX KOMITETCHIIUH, TO3BOJISIOIIHX:
1. IIPUBECTHU B OMIPCACICHHYIO CUCTEMY 3HAHUS IKOJIBHOI'O KypCa MaTCMAaTUKH,
2. IIOIIOJIHUTB 3HAHUSA HIKOJIBHOTO KypCa MAaTEMAaTUK HOBBIMU MHTCPECHBIMU q)aKTaMI/I.

3agauy AMCHMIINHBI

1. CopneiicTBOBaTh CpeACTBAMU JUCIUILIMHBI « DJIeMEHTapHas MaTeMaThKa ¢ MPaKTUKYMOM IO
peIHeHI/IIO 3aga4u» pa3BI/ITI/IIO y CTYHGHTOB MOTHUBAIIUHN K HeHaFOFquCKOﬁ JCATCIIBHOCTH,
po(ecCHOHATIBHOTO MBIIUIEHUS, KOMMYHUKAaTUBHON TOTOBHOCTH, 001N KyIbTYpHI;

2. chopMUpOBaTh HaBBIKH PEIICHHUS 33]1a4 IIKOJIBHOTO Kypca MaTeMaTHKH Pa3IMYHOTO YPOBHSI.

3HaHus M yMeHHus 00y4yawuierocs, popmupyemsie B pe3yabTaTe 0CBOCHHUS AU CHUIIIMHbI

B pesyabTare uzyuyeHus AMCHMILIMHBI CTY/IEHT I0JLKeH 00J1a1aTh CJ1eTyHOIIUMHU Kone1
KOMITeTeHUSIMM: q)opMupyeMmux
KOMIIeTeHIIUI
IMpodeccuonanbubie komnerenuun (I1K):
CrmocobeH ocBaWBaTh H  HCIOJIB30BaTh TEOPETUUYECKHE 3HAHUSA U IK-1
MPaKTUYECKUE YMEHMSI M HaBBIKM B MPEAMETHOI 00JIacTH IpU pelleHUu
npodeccrnoHabHBIX 3a7a4
NuaukaTopsl 10CTHAKEHUS] KOMIIETEHIHHU
Konu
HauMEHOBaHUE HaumenoBanue nHaukaTopa J0CTHKEHUS KOMIETEHIIMH
KOMIIETEHIIUU
ITK-1. Cnocoben IK-1.1
OCBaMBaTh U 3HaeT CTPYKTYpPY, COCTaB W JUJAKTHUYECKHE EIUHULbI MPEeAMETHOU
UCII0JIb30BATh obnactu (IIpernoaaBaeMoro npeamMeTa).
TEOPETUUECKUE MK-1.2
3HaHUA U YMeer ocCyIecTBIATh OTOOp Y4eOHOTO COZEpXKaHWS UIsl €r0 peal3alid B
MIPaKTUYECKHE pa3muHBIX opmax oO0ydeHus B cootBerctBur ¢ TpedboBanusiMu GI'OC OO.
ymenus 1 HaBblkd B | TTK-1.3
MpeAMETHON JleMoHCTpHpYyeT yMeHHE pa3padaThiBaTh pazMu4Hble (OPMBI y4eOHBIX
obnactu nmpu 3aHSTHUIA, MPUMEHSATh METO/IbI, IPUEMbI U TEXHOJOTHH O0OyYeHUS, B TOM
perneHuu yrciie nHHOPMaIMOHHBIE.
npodeccrnoHaIbHBIX
3a/1a4

3. MecTo TMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hucuumunaa b1.0.07.03 DnemeHTapHass MaTeMaTHKa C NPAKTUKyMOM IO PEIICHUIO

3a/1a4 OTHOCUTCS K Moaynto «[IpenMeTHo-MeToqnueckuii mo MaTreMaTukey» 00s3aTeNbHOM YacTu
omoxka 1 {uctmmnuHs! (MOIYH).



[Iporpamma kypca mpearnojiaraeT HaJdu4ue y CTYIAEHTOB 3HAHUW MO JUCUUILUIMHAM

IOKOJIBHOI'O KypCa MaTCMAaTHUKHU.

J_—[I/ICHI/IHJ’II/IHBI, AJI1 U3Y4YCHHUA KOTOPBIX HGO6XOI[I/IMLI 3HAaHUA JaHHOT'O Kypca:

«"eometpus», «Anredpa», «MaTeMaTHYECKHI aHAIIN3Y.

4. CTpyKTYpa M cofiep:KaHHue QHCIUILTHHBI

Buabl yueOHbIX 3aHATHH IMpomeskyTou
Ne Pazgen/Tema = Bcero Has
1w/ = KonTakTHasi padota aTTecTAIHS
0 2 JIK 3 CPC
H (nexuum) | (MpakTHY.
© 3aHATHS)
1 | Tema 1. ToxxnecTBEeHHBIE
npeoOpa3oBaHMs 1 24 12 12
BBIPAKEHUI
2 | Tema 2. YpaBHCHHUS U L 24 12 12
HEpPaBEHCTBA
3 | Tema 3. TpuroHomeTpus 24 12 12
Tema 4. Tlnaanmerpus 36 18 18
5 | Tema 5. Crepeomerpus 36 18 18
[IpomexxyTouHas
aTTecTanus — 3a4eT
Hroro 144 72 72

Conep:xanue TUCHUILVIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3ejiam)

IIpakTnyeckune 3aHATHS

IIpakTHyeckoe 3ansTHE 1,2

Tema: Toocoecmeennvle npeoodpa308anus eblpayceHuil

YuyeOHBIE HEJIN:

— HAy4YWTCS  BBINOJHATH  TOXJIECTBEHHbIE  IpeoOpazoBaHUs
BBIPAXKECHUMH;

— OBJAJETh HABBIKOM HAXOXICHHS 00JacTh  OMpeleeHUs
BBIPAKEHUSL.

OcHOBHbBIE TEPMHUHBbI U IOHATHS:

a. ToxnaecTBo

6. ToxnecTBeHHBIE MpeoOpa3zoBaHUs
B. PannonanbHbIE BEIpaXKEHUS

r. OO6nacts onpeaeneHus

IIpakTnyeckoe 3ausiTue 3,4

Tema: Toscoecmeennsle npeodpazosanus evlparceHui

Y4eOHble nean:
Hay4uTCs
BBIPAKEHUN;

BBIIIOJIHATH TOXACCTBCHHLBIC

npeoOpazoBaHus

PalrOHAJIbHBIX

PalHuOHAJIBHOT'O

HppalluOHAJILHBIX



— OBJIAJETh HABBIKOM HAXOXJEHUS OOJacTH OIpPENENEHUs HPPaLUOHAIBHOIO
BBIPAKCHUS;
— Hay4uTbCS OCBOOOXAATHCS OT UPPALIMOHAILHOCTH B 3HAMEHATETIE.
OcHOBHbIE TEPMUHBI U TOHATHUS:
a. ToxnectBo
0. ToxnecTBeHHble IpeoOpa3oBaHUs
B. HppanunoHnanbHble BbIpa)KeHUs
r. Apudmernyeckuii KOpeHb

IIpakTnuyeckoe 3ausiTue 5,6
Tema: Ypasnenus u nepasencmea
Yu4eOHble nean:
— Hay4MTCS BBIIOJIHATH PAaBHOCUIIbHBIE IPEOOPA30BaHUS YPABHEHUI.
OcHOBHbIE TEPMUHBI U TOHATHUS:
YpaBHeHue
Ob6nacTb onpeaeneHus: ypaBHEHUs
Pemrenne ypaBHeHuUs
KopeHnp ypaBHeHUs
[TocTopoHHNI KOpEHB
PaBHOCHIIBHBIE YpaBHEHHS
. COBOKYITHOCTh ypaBHEHUI

¥ 0 3w e

IIpakTnuyeckoe 3ansitue 7,8
Tema: Ypasnenus u nepasencmea
Y4eOHble nesan:
— HAY4YHUThCS HAXOJIUTh 00JIACTh ONpeeNIeHUs] HEPaBEHCTBA;
— OBJIaJIETh OCHOBHBIMU METOJIaMU PELICHUS] HEPABEHCTB.
OcHOBHbIE TePMUHBI U NIOHATHS:
a. HepaBeHnctBo
6. OO6nacTh onpezaeneHUs HEPAaBEHCTBA
B. Pemenue nepaBeHcTBa
r. PaBHOCHIBbHBIEC HEpaBEHCTBA

IIpakTuyeckoe 3ansTue 9,10
Tema: Tpuzonomempus
YyeOHble HeJIn:
— OBJIAJIETh OCHOBHBIMU METOJAMH PEIICHUS] TPUTOHOMETPUUYECKUX YPABHEHHUIA;
— HAy4HTCS peliaTh OJHOPOIHbIC TPUTOHOMETPUUYECKIE YPABHEHHUS.
OcHoOBHbIE TEPMUHBI U NOHATHS:
YpaBHeHue
Pemenue ypaBHeHus
Kopenb ypaBHeHUs
ITocTopoHHMI KOPEHB
PaBHOCHIIbHBIE YpaBHEHHUS
COBOKYITHOCTh YpaBHEHUI

oRE oW

IIpakTnyeckoe 3ansitue 11,12
Tema: Tpuzonomempusn
YueOHbIe mean:

— OBJIaZACTb OCHOBHBIMU METOJaMU PCUICHUSA TPUTOHOMCTPUUCCKUX HECPABCHCTB.



OcHOBHbIE TEPMUHBI U TOHSATHSI:
a. HepaseHncTtBo

0. Pemenne HepaBeHCTBA

B. PaBHOCHIBHBIC HCPaBCHCTBA

IpakTnuyeckoe 3ansitue 13,14
Tema: Ilnanumempusn

YueOHble neau:
— HAY4YMUTbHCS IPUMEHSATH IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB IIPH PEIICHUU 3a]1a4.
OcHOBHbIE TePMHUHBI U NIOHATHS:
TpeyronpHuk
BepmuHb! TpeyroapsHuka
CTopoHBI TpeyroiabHHUKA
[IpsAMOYTOIBHBIN TPEYTrOJIBHUK
PaBHOOEIpeHHBIN TPEYTONBHUK
PaBHOCTOpOHHMII TPEYTrOIBHUK

OF3IE O

IMpakTnuyeckoe 3ansitue 15,16
Tema: Ilhanumempusn
YyeOHble neau:
— Hay4HThCS PeIIaTh 3a7a4u, UCTIOJIb3ysI OCHOBHBIE CBOMCTBA TUHUHN B TPEYTOJIbHUKE.
OCHOBHBIE TEPMUHBI U TIOHATHS:
a. BeicoTa TpeyronbHHKa
0. MenauaHna TpeyroJibHIKa
B. buccekrpuca TpeyroibHHUKa
r. CpenaHsist TMHUS TPEYTrOJIbHHUKA

IIpakTHyeckoe 3ansaTHe 17,18
Tema: Ilnanumempusn
YyeOHuble meu:
— OBJIAJIETh METOJAMHU PEILICHHUA 3a]]a4, OCHOBaHHBIMU Ha Teopeme [Iudaropa, Teopeme
CHUHYCOB U TEOPEME KOCHHYCOB;
— HAy4YUTbCS MPUMEHATh TeopeMbl [Iudaropa, cMHYCOB W KOCHMHYCOB IpPH pEIICHUU
TPEYroJIbHUKOB.
OcHOBHbBIE TEPMHUHBbI U IOHATHS:
Teopema [Iudaropa
Teopema cuHycoOB
Teopema KOCHYCOB
Karer
['unorenysa
[Ipoexuus
Ilepnenpukynsp

X0k Hw o

IIpakTnueckoe 3ansitue 19,20
Tema: Ilnanumempusn
YuelOHble nesm:
— HAY4YHThCS pelaTh 3aqadd, WCIONB3ysS CBOWMCTBA 3aMeYaTelbHBIX TOYEK B
TpPEeYroJbHUKE.
OcHOBHbIE TEPMHUHBI U MOHATHS:
a. OpTolEeHTp TPEeyroabHHUKA
6. LlenTp Macc TpeyroJibHUKA



IIpakTuyeckoe 3ansitue 21,22
Tema: Ilnanumempusn

YyeOHbIe HeJIn:

— Hay4HTbCs  HAXOAWTh  pElIeHWs  3aJa4, OCHOBAaHHbIE Ha  IPU3HAKax
YETBIPEXYTOJIbHUKOB.

OcHoBHbBIE TCPMHUHBLI U TIOHATHSA:

a.

0
B.
r

pi

[TapamtenorpamMmm
[IpssMOyronpHuK
Pom6

KBanpar
Tpaneuus

IMpakTnueckoe 3ausitue 23,24
Tema: Ilnanumempusn

YyeOuble Hean:

— Hay4uTbhCS PeIIaTh 3a/1a4d Ha B3aUMHOE PACIIOJIOKEHNE MIPSMOI i OKPYKHOCTH,
— Hay4duTCs peniaTh 3a/1a4u Ha B3aMMHOE PACIIOJIOKEHUE JIBYX OKPYKHOCTEH.

OcHOBHBIE TCPMUHBI M TIOHATHSA:

ORI ®E O

OKpyXHOCTB

Pamnyc okpyxHOCTH
JlnameTp OKpyKHOCTH
LleHTp OKpYX)HOCTH
Xopna

Jlyra OKpy>KHOCTH

IIpakTHyeckoe 3aHsTHE 25.26
Tema: Cmepeomempus

OcHoBHbBIE TEPMHUHDbI U IOHATHSA
HapaJ'IJ'IeJ'IBHOCTB IIpsAMBIX B IIPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTB HpHMOﬁ H IINIOCKOCTH.

[TapannenbHOCTh MIOCKOCTEN.

IIpakTHyeckoe 3ansTHE 27,28
Tema: Cmepeomempus

YyeOHble HeIn:

— HAYYUTCA HCIHOJIB30BATH IMPU3HAK IMAPAJUICIIBHOCTU IIPSAMBIX U MJIOCKOCTEMN IIpH
PCUICHHH 3a1a4.

OcHoBHbBIE TCPMHUHBI 1 IOHATHSA:

a.

0.
B.
r

A

IIpsmas

[limockocTh

IIpoexuus
CkpemuBaromyecs npsiMole
[TapamiensHOCTD

IIpakTnueckoe 3ausirue 29,30
Tema: Cmepeomempus

YyeOHubIe HeJan:

— HAY4YUTCA HUCIOJIb30BATH MPU3HAK NEPIICHAUKYIAPHOCTH HpHMOﬁ " MJIOCKOCTU IIPpU
PCIICHNHU 3a1a4.

OcHOBHbIC TEPMHUHBI U NIOHATHS:
a. Ilpsamas



IInockocte

[Iepnenquxyssp
OproroHanbHas IPOEKIU
OcHoBaHMe NEePIEHANKYIIApa

HO3E O

IIpakTnyeckoe 3ansiTue 31,32
Tema: Cmepeomempusn
YueOHble nean:
— Hay4yuTcs ~ pemarbh  33Jadyd  CTEPEOMETPHUM,  CBsSI3aHHbIE C  [PU3MOH,
napajuleJIenune oM U KyOoM.
OcHOBHbIE TePMHUHBI U NIOHATHS:
MHororpaHHuk
I'panbp MHOTOTpaHHKKA
Pebpo MHOTOrpaHHMKa
BepmunHa MHOrOrpaHHuka
boxoBas MOBEpXHOCTH
JlnaronanpHO€ CeUEHHE

OF3IE O

IMpakTnueckoe 3ansitue 33,34
Tema: Cmepeomempus
YueOHble Heau:
— HAYYWTCS peliaTh 3a7a4d CTEPCOMETPHH, CBS3aHHBIC C MHPAMUION U C YCCUCHHOM
MMAPaMHUJIOMN.
OcHoOBHbIE TEPMUHbI U IOHSATHS:
a. OcHoBaHHME MUPAMHUIbI
0. BricoTa mupamusl
B. boxoBbIie peOpa mupaMu bl
r. Bepmmab upamMusn
. Anodema

IpakTHyeckoe 3ansTue 35,36
Tema: Cmepeomempus
YyeOHuble meu:
— Hay4yuTCcs peuaTh 3aJauyd CTEPEOMETPUHU, CBS3aHHBIE C IMJIMHIPOM. KOHYCOM H
cdepoii.
OcHoOBHbIE TEPMUHBI U NOHATHS:
a. OcHoBanue HWIMHApa (KOHYyCa)
6. bokoBas MOBEpXHOCTh
B. OO6pasyromas
r. OceBoe ceueHue

5. HEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHUA J1JIsA
CAMOCTOSTEJABHON PABOTHI OB YUAIOIIUXCS MO JUCHUIIJIMHE

Ilepedyens JuTepaTypbl AJ1si OPraHU3aALMH CAMOCTOATEIBLHOM padoThI

1. Mamunrep, B. A. MatemaTtuka: jorapudMUUEcKHe ypaBHEHUS M HEPaBEHCTBA: ydeOHOE
nocobue i cpenHero npodeccuoHaabHoro obpasosanusi / B. A. [lanunrep. — 2-e usn.,
ucnp. u jgon. — Mocksa : M3narensctBo HOpaiit, 2022. — 176 c¢. — (IIpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-05316-6. — Texct: anekrpoHHslii // OOpa3oBarenbHas



mwiardopma KOpaiit [caiit]. — URL: https://www.urait.ru/bcode/492730 (nara oOparieHus:
22.05.2022).

2. Jlamunarep, B. A. Maremaruka: TPUTOHOMETPUYECKHE YpPaBHEHHS U HEpPaBEHCTBA: ydeOHOE
mocobue s cpenHero mnpodeccuonansHoro obpasosanus / B. A. Jlanuarep. — 2-e u3n.,
ucrp. u jomn. — Mocksa : UsnatenscrBo FOpaiit, 2022. — 136 c. — (IIpodeccuonanbroe
oOpazoBanue). — ISBN 978-5-534-08453-5. — Texct: snekrponnsid // OOpa3oBarenbHas
mwiardopma KOpaiit [caiit]. — URL: https://www.urait.ru/bcode/492901 (mara oOpamieHus:
22.05.2022).

3. Jamunarep, B. A. Maremaruka: 3amadud ¢ MOIyJIeM: y4eOHOE MmocoOWe ISl CPeIHETO
npodeccrnoHaibHOTO 00paszoBanust / B. A. Jlanmurep. — 2-¢ u3f., ucnp. u gon. — MoCKBa :
WznarensctBo  FOpaiir, 2022. — 364 c.— (IIpodeccnonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-04793-6. — Texcrt: anextponHsIii // O6pazoBaTenbHas miardopma KOpaiit
[caiiT]. — URL: https://www.urait.ru/bcode/492899 (nata oOpamenus: 22.05.2022).

4. T'yceB, B.A. Teomerpus: ydeOHOEe mocoOMe I CpEeAHETO MPOPECCHOHAIBHOTO
oOpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodseB. — 2-¢ u31., HCIIp. U JOM. —
Mocksa : U3natensctBo FOpaiit, 2022. — 280 ¢. — (IlpodeccronansHoe oOpa3oBaHue). —
ISBN 978-5-534-08897-7. — Texcr: anextponHsIii // O6pazoBaTenbHas miatdopma KOpaiit
[caiit]. — URL.: https://www.urait.ru/bcode/494638 (nata oopamienus: 22.05.2022).

3agaHust 1J151 CAMOCTOATEIbHOM padoThlI.

PanuonanbHble ypaBHEHUsI
JIuHeliHbIe ypaBHEHU S
[Tpumep 1. Pemnth ypaBHEHUE
2X—3+4(x—1) =5.
Pemenne. [locnenoBarensHO packpoeM CKOOKH, MPUBEIEM MOAOO0HBIC YJICHBI U HAWIEM X:
2X—3+4x—-4 =5, 2Xx+4x=5+4+ 3,
6x =12, x=2.

Otser: 2.
[Tpumep 2. Pemnth ypaBHEHUE

2X—3+2(x—-1)=4(x-1)-17.
Pemenue. 2X+2X—4x= 3+2-4-7, 0Ox= —6.
OtBeT: .
[Ipumep 3. Pemnth ypaBHEHUE.

2X+3-6(x—1)=4(x—-1) +5.
Pemtenue. 2X —6X+ 3+ 6 =4 —4x + 5,

—4x+9=9-4x,
-4X+4x=9-9,
Ox=0.

Ortser: JIro00€ uncio.

Cucrembl THHEHHBIX YPABHCHUH

[Ipumep 1. peminTe cCUCTEMY YpaBHEHMM

2X + 3y =8,
3X+2y=17.

Pemenue. Pemute cucreMy JTMHEHHBIX ypaBHEHUH MOKHO CIOCOOOM MOJICTAHOBKH,
KOTOPBIH COCTOUT B TOM, UYTO KaKOTO-JINOO YpaBHEHUS CUCTEMBI BBIPAXKAIOT OJHO HEU3BECTHOE
yepes3 ApYyrue HEU3BECTHBIE, a 3aTEM IOICTABIIAIOT 3HAYEHHUE DTOT0 HEU3BECTHOTO B OCTAJIbHBIC
YpaBHEHHUS.

U3 nepBoro ypaBHeHus Boipaxkaem: X= (8 — 3y) / 2. [ToxcrasisieM 3T0 BEIpaKEHUE BO
BTOPO€ YpPaBHEHHE U IOJIy4aeM CUCTEMY YpaBHEHUH

8



3(8-3y)/2+2y=T.
U3 BTOporo ypaBuenus nosydaem y = 2. C yu€ToM 3TOT0 U3 MEPBOTO ypaBHeHUs X = 1.
Ortsert: (1; 2).
[Ipumep 2. Pemmmts cucreMy ypaBHEHUI

X+y=3,
2X+2y=1.
Pemenne. Cucrema He UMEET pELIEHUN, TaK KaK JBa YPAaBHEHUS CUCTEMbl HE MOTYT

YIOBJIETBOPSATHCS OJHOBPEMEHHO (M3 IEPBOT0 ypaBHEHUs X + Y = 3, a u3 BToporo X +y = 3,5).
OrtBert: Pemrenmnii ger.

{x:(8—3y)/2,

[Ipumep 3. pemiuTh CUCTEMY YpaBHEHHI
X+y=5
2x + 2y = 10.

Pemenue. CucreMa nmeeT OECKOHEYHO MHOTO PELIEHUH, TaK KaK BTOPOE ypaBHEHHUE
MIOJIy4aeTCsl U3 IEPBOTO MyTEM YMHOXEHUS Ha 2 (T.€. PaKTUYECKU €CTh BCETO OJTHO YPaBHEHUE C
JBYMsI HEU3BECTHBIMU).

OtBeT: beckOHEYHO MHOTO pelIeHUN.

[Ipumep 4. pemuTh cCUCTEMY YpaBHEHUI

X+y—-2=2,
2X—-y+4z=1,
-X+ 6y +2z=5.

Pemenne. [Ipu pemennn crucreM JTMHEHHBIX YpPaBHEHHUH YI0OHO MOJIb30BATHCS METOJAOM
["aycca, KOTOpBII COCTOUT B TPEOOPa30BaHUU CUCTEMBI K TPEYrOJIbHOMY BUTY.

YMHOKaeM MepBoe ypaBHEHHUE CUCTEMBI HA — 2 W, CKJIa/IbIBas MMOJIyYE€HHBIN pe3ylbTaT co
BTOPBIM ypaBHEHHEM, notydaeM — 3Y + 6Z = — 3. D10 ypaBHEHHE MOKHO Tepenucarb B BUie Y
— 2z = 1. CxnaapiBasi IepBOE YPAaBHEHHE C TPETHUM, TTOJTydaeM 7y=T,umy = 1.

Takum oOpazom, cuctema npuoOpesna TpPeyroJbHbIN BU

X+y—-2=2,
y—-2z=1,
y=1.
[ToncraBnsia y = 1 Bo BTopoe ypaBHeHue, HaxoauMm Z = 0. [ToactaBnas y=1 u z=0B8B
nepBoe ypaBHEHUE, HaxoauM X = 1.
Otgert: (1; 1; 0).
[Ipumep 5. mpu KaKuxX 3HAYEHUSAX MTapaMeTpa a CUcTeMa ypaBHEHUI
2X+ay=a+2,
(a+1)x+2ay=2a+4
nMeeT 6ECKOHEYHO MHOTO PEIIeHUH?
Pemrenne. U3 nepBoro ypaBHeHUs1 BbIpakaem X:
=—(al/2y+al2+l
[ToncraBnsisi 3TO BeIpaXK€HUE BO BTOPOE YpaBHEHUE, MOJIydaeM
@+1)(-(a/2y+al/2+1)+2ay=2a+4.

Jlanee yMHOXHUM 00€ 4YacCTH YpaBHEHUS Ha 2 U YIIPOCTUM €ro:

(@+1(a+2-ay) +4ay=4a+8,

dJay—a(@a+ly=4(a+2)-(a+1)(a+2),
va(d-a-1)=(@+2)(4-a-1),
ya(3-a) =(a+2)(3-a).
AHanu3upys nocieaHee ypaBHEHUE, OTMETUM, 4To Tipu a = 3 oHo umeeT Bua 0y = 0, T.e.
OHO YJIOBJIETBOPSIETCS MPH JIFOOBIX 3HAUCHUSX Y.
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Ortser: 3.
Mertoa BBe/leHHSI HOBBIX HEU3BECTHBIX
NPH pelieHn YPaBHEHUI M CHCTeM ypaBHeHUId

[pumep 1. Pemmum ypasnenne 12/ (x® +2x) — 3/ (x> +2x — 2) = 1.

Pemenne. Ecnu mompoGoBarh mnpuBecTd ApoOb B JIEBOM YacCTU YpaBHEHUS K OJIHOMY
3HaMEHATEJI0, TO TOJYYUM YpaBHEHHE YETBEPTOU CTETIEHH, KOTOPOE MBI yMeeM pemars. YToOs
PeIINTh 3aJaHHOE YPABHEHHE, 3aMETHM, Y4TO B 00€ IPOOH BXOAMT OJHO H TO K€ BBIPAKEHHE X +
2x. [losToMy BBeIEM HOBOE HEH3BECTHOE Y, TOJIOKHUB, 4To y = X + 2x. Torja ypaBHeHue
MPUMET BHU]L

12/y-3/(y=2)=1 wm (y*— 11y +24)/(y(y - 2)) =0,
oTKynma Y1 = 3; Y2 = 8. OcTanoch pemmTh ypaBHEHHS X>+ 2x =3 (ero kopHu X1 =1, X2 = —3)
1 X%+ 2x = 8 (ero KOpHHU X3 = 2, X4 = —4).

[TpuMeHEHHBIIT METOJ HA3bIBA€TCS METOJIOM BBEJCHUS HOBBIX HEM3BECTHBIX, W €Tr0
MIOJIE3HO TPUMEHSTh, KOT/Ia HEM3BECTHOE BXOJMT B YpaBHEHHUE BCIOIY B BHUJE OJHOW M TOM ke
KOMOMHaAIM1 (0COOEHHO €clii 3Ta KOMOMHALMSA COJAEPKUT CTENEHH HEHW3BECTHOTO BBILIE
epBoOH).

[Ipumep 2. PemnMm cucteMy ypaBHEHHI
{2 /x+3/y=38,

S5/x-2/y=1.

Pemenne. O6o3HaunM 1/x yepe3 U,a 1/yuepe3 V. Torna cucrema npumeT BT

2U + 3V =38,

SU -2V =1,
T.€. TIOJYYHUTCS CHCTEMA JIBYX JIMHEHHBIX ypaBHEHUH ¢ nByMs Hen3BecTHbIME U 1 V. U3 epBoro
ypaBuenus Beipaxkaem U yepe3 V: U =4 — 3V/2, u noacrasisist Bo BTopoe: 5(4 — 3V/2) -2V =1,
orkyna V = 2. Teneps Haxoaum U = | u pemraem ypaBuenust 1/x=1, 1/y=2.

Oteer: X =1,y =0,5.

[Tpumep 3.

(x—4)(x - 5)(x - 6)(x — 7) = 1680.

Pemenne. (X —4)(X —7)-(X —5)(X — 6) = 1680, T.e.

(X% — 11x + 28)(x® — 11x + 30) = 1680.

O6o3HaunM X% — 11X + 28 =t, Torma t(t + 2) = 1680, t2 + 2t — 1680 = 0, t1 = — 42; t, = 40.
[Toaromy

X2 —11x+28=—-42; x¥*-11x+70=0; D=121-280<0 = Xx12 € &.

X2 —11x+28=40; x> —11x—-12=0;x1 =12; x =— 1.

OtBer: X1 =12; X2 =—1.

[Tpumep 4.

2x4+ 33— 16x2 +3x+ 2 =0.

Pemenne. DT0 BO3BpaTHOE ypaBHeHMe. Pasfenum obe uyacT ypaBHeHuss Ha X2 # 0,
MOJTyYUM

2x2+3x—16+3/x+2/x*=0, T.e.

203+ 1/x5)+3(x+1/x)—16 =0,

o6o3HaumM X + 1 /X =t, Torma X>+2+1/x*=t’, 1e. X* + 1/ x> =12 -2,

oJryqacm

2(2-2)+3t—16=0,Te. 2t2+3t-20=0,t1=-4;t,=5/2=2,5.

CJ'IC,Z[OB&TCJ'ILHO, NMEEM

X+1/X=—4;x2+4x+1=0; x12=-2+3,

X+1/x=252x>-5x+2=0;x3=2;%=1/2.

OtBeT: X12=-2+V3; x3=2; xa=1/2.
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IIpumep 3.

(x+3)*+ (x + 5)* = 16.

Pemrenne. Cnenaem noactaHoBky X = t — 4. Torma momydaem (t —1)*+ (t + 1)*= 16, T.e.

148 +6t2 -4t + 1 +t4+ 483+ 6° + 4t + 1 = 16,

T.e. 2t* + 12t> — 14 =0, wmm t* + 6t — 7 = 0. IMonosxum t> = z > 0, Toraa

722 462-7=0,21=-T7; 2= 1.

C yuétom t2 = z > 0 orGpaceiBaeM z1. Utak, z = 1, T.e. t2 = 1, oTcioma t1 = —1; to = 1.
CnegoBarenpHo, X1 = —1-4=-5 u Xp=1-4=-3.

OrBer: X1=—5 ®u X2 =-3.

[Ipumep 6.

13x / (2x2 + x +3) + 2x / (2x* —5x + 3) = 6.

Pemenne. Pa3nenum uncnutens 1 3HaMeHaTeNb 1pooeii Ha X # O:
13/(2x+1+3/x)+2/(2x-5+3/x) =6,

o6o3naunm 2X + 3 /X = t. [Tonyyaem 13/ (t+1)+2/(t—5)=6, 1.c.
13t — 65 + 2t + 2 = 6t — 24t — 30, T.e.

6t>— 39t +33 =0, .e. 2t?—13t+11 =0,

t1=1;t,=55.

CrenoBaTenLHO:

2X+3/x=1; 2x* - x+3=0;D=1-24<0 = xe .
2X+3/x=55; 4x*— 11X+ 6 =0; X1 = 2; X2 = 0,75.

OtBeT: X1 = 2; X2 =0,75.

[Tpumep 7.

x*—2x3+x-0,75=0.

Pemrenne. BoiieniM HONHEI KBaJpaT, IPHOABUB 1 BBIUTS B JICBOH YaCTH YPABHEHUS X
X =23+ x2—x2+x-0,75=0, T.e.

(x> -x)?—(x*-x)-0,75=0.

[TycTh x> —x=t, torrat?—t—0,75=0, x1 =—0,5; X = 1,5.

Bo3Bpaiasce k ctapoil nepeMeHHOM, MOTy4aeMm:

X?-x=-05; x*-x+05=0; D=1-2<0 = xe@.

X*-x=15 x*-x-15=0;x2=(1£~7)/2.

Ortser: 12 = (1 £7)/ 2.

[Tpumep 8.

X% + 81x% / (9 + x)? = 40.

Pemenne. Bocnonbsyemes popmymnoii: a2 + b? = (a — b)? + 2ab ((a — b)? = a®> — 2ab + b=
= a’+b? = (a—b)? + 2ab). [Tomyuaem:

(X—9x/ (9 + X))? + 2x-9x / (9 + X) = 40, nnn

(X% /(9 + X))? + 18x2/ (9 + X) = 40.

Mycts: (X2 / (9 + X)) = t. Torma t? + 18t — 40 = 0, t; = — 20; t, = 2. INonyuaem naBa
ypaBHEHUS:

(P1(9+x)=2; x*-2x—18=0; x12=1+19,

(x*/(9+x))=-20; x*+20x+180=0;D=400-720<0, = X € <.

OtBeT: X12=1% V19.

YpaBHeHHUS H CHCTEMBbI YPABHEHHUH ¢ MapaMeTpamMu
IIpumep 1. Pemnm ypaBHEHne pX = 6 ¢ HEM3BECTHBIM X M napamerpom P. Eciu p # 0, To
MOKHO pa3JenuTh 00€ 4YacTH YpaBHEHHUs Ha P, M TOTJa Mbl HaXOJUM KOPEHb ypaBHEHHUS
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X =6/p. Eciu p = 0, To ypaBHEeHHE KOpHEW HE UMeeT, noToMy uTo 0-X = 0 1y1s 100010 X.
OtBer: npu P # 0 ypaBHCHHE UMEET SIUHCTBEHHBIH KOpeHb X = 6 / p; mpu p = 0
YpaBHEHHUE KOPHEH HE UMeeT.

[Ipumep 2. CpaBHuUTH: —a U 3a.

Pemenue. EcrecTBEHHO paccMOTpETh TpU Cydast:
Ecmma <0, o —a> 3a;

Ecmma=0, o —a = 3a;

Ecmm a> 0, To —a < 3a.

[Ipumep 3. Pemmts ypaBHeHus ax = 1.

Pemrenne. Ha nepBblii B3TIIA1 IPEACTABIISIETCS BOBMOXKHBIM Cpa3y aTh OTBET: x=1/
a. Onnako npu a = 0 JaHHOE ypaBHEHHE PEIICHUN HE UMEET, U BEPHBII OTBET BBIMJISIUT TaK:

Otser: Ecin @ = 0, To HeT pemenwii; ecmu a# 0, toXx=1/a.

[Mpumep 4. Pernth ypaBaenue (a2 — 1)x = a + 1.

Pemenune. HerpynHo coobOpa3uTh, YTO MOpU pPEUIEHUH OSTOTO YypaBHEHUS JIOCTaqyHO
paccMOTpeTh TaKHe CIydau:

1) a=1; roraa ypaBHeHue npuHUMAaeT BHI OX = 2 U HE UMEET PEIICHHIA;

2) a=-1; noxyuaem 0X = 0, 1 0UeBUIHO X — JrO0OE.

3) az#zxl;umeemx=1/(a-1).

Cnenaem onHo 3amedanue. CyIIECTBEHHBIM JTallOM pEHIEHMs 3a/Jad C MapaMeTpamu
SBIISETCA 3amuch oTBeTa. OCOOEHHO 3TO OTHOCUTCS K TE€M IMpHUMEpaM, I/ie pelleHHe Kak Obl
“BETBHUTCS’’ B 3aBUCHUMOCTH OT 3HAYEHUU mapaMeTpa. B moo0HBIX ciiydasx COCTaBJIEeHHE OTBETA
— 9T0 cOOp paHee MOJYyYEHHBIX pe3ynbTaToB. M 37ech o4eHb BaKHO HE 3a0BITh OTPA3UTh B
OTBETE BCE ATAlbl PELICHUS.

Otser: Ecntm a = —1, To X — moboe uncio; a = 1, To HET pemieHui; ecnu a # *1,
Ttox=1/(a-1).

IIpumep 5. Ilpu kakux a ypaBHeHHE ax? — X + 3 = 0 UMeeT eIMHCTBEHHOE peleHue?

Pemenue. Ilpexxne Bcero oOpaTM BHHUMAaHHME Ha PacCIpOCTPaHEHHYIO OLIMOKY: CUMTATh
HCXOJHOE ypaBHEHHE KBaJpaTHhIM. Ha camMoM liene 3To ypaBHEHHE CTEINEHH, HE BBIIIE BTOPO.
[Tonb3ysck 3TUM cooOpa’keHHnEeM, eCTECTBEHHO HauaTh PEIIeHHEe, PACCMOTPEB Cllydyail, Korjaa a =
=0, To 0O4eBUIHO JAaHHOE YpaBHEHHE UMeeT eIUHCTBeHHOe peuieHue. Ecnu xe a # 0, To umMeeM
JIeNI0 ¢ KBaJpaTHBIM ypaBHeHueM. Ero auckpumuuanT 1 — 12a mpuHHMaeT 3Hau€HUE, PaBHOE
Hymto, ipu a=1/12.

OtBer: a=0wmwm a=1/12.

ITpumep 6. npu kakux a ypaBHeHue (a — 2)X2 + (4 — 2a)X + 3 = 0 ¥MeeT eAMHCTBEHHOE
peuenue?

Pemenne. IloHsATHO, YyTO HagO0 HauWHATh co ciydas a = 2. Ho mpu a = 2 ucxonHoe
ypaBHeHHUE BooOIIe He uMeeT pemeHuil. Eciu a # 2, To JaHHOe ypaBHEHHE — KBaJpaTHoOE, U,
Ka3aJloch Obl, MCKOMBIE 3HA4YEHHUS IMapamMeTpa — O5TO KOpPHU JIuCKpuMHHaHTa. OmHaKo
JTUCKPUMHHAHT 00pariaercs B Hy/b npu a = 2 unu a = 5. [locKoabKy MBI YCTaHOBUJIHM, UTO & =
=2 He IOJIXOJHNT, TO

OrBer: a =5.

BeposTHO, B ABYX MOCIEIHUX MPUMEPaX HUYErO CIOXKHOTO HeT (TeM OoJjiee, ey OHU YKe
pemiensl). OJHAaKO, Ha Hall B3IV, MapaMeTp B OTHX 3a/adax MPOSBISET CBOE “KOBapCTBO”,
0c0o0eHHO Ay HauuHaromuX. [loaToMy Mmosne3Ho paccMOTpeTh emé HEeCKOJbKO MPUMEpPOB, I'lie
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napameTp “paccTaBiiseT JOBYLIKU .

[pumep 7. [pu kakux 3HAUEHHAX A ypaBHeHHE ax> + 4X + a + 3 = 0 umeeT Golee 0HOTO
KOpHS?

Pemenue. [lpu a = 0 ypaBHEHUE MMEET €AMHCTBEHHBIN KOpPEHb, YTO HE YAOBIETBOPSET
ycnoButo. [lpu a#0 ucxonHoe ypaBHeHHe, Oylydd KBaJpaTHBIM, UMEET JIBa KOPHS, €CIH €ro

JTUCKPUMHUHAHT 16 — 4a% — 12a — monoxuTenpHbii. OTCIONa MoJTy4aem -4 <a<1. Og"ako
B MOJY4YEHHBIN mpoMexyTok (—4; 1) Bxoaut umucio 0, KOTOpoe, KaKk MbI YK€ MPOBEPHUIIH,
HETIPUEMIIEMO.

OtBer: 4<a<Owumm 0<a<l.

Ipumep 8. Ipu kakux a ypasHenue a(a + 3)x° + (2a + 6)X — 3a — 9 = 0 umeer Goyee
OJTHOTO KOpHs?

Pemenne. CtangapTHbeid mar — Havath co ciaydaeB @ = 0 u a = —3. [Ipu a = 0 ypaBHeHHe
UMeEeT €IMHCTBEHHOE peuieHue. JII00OmbITHO, YTO MpU & = —3 pElIeHUEM YpaBHEHUS CIYKUT
mo0oe aelcTBUTENbHOE uucio. Ilpy a = -3 pemieHueM ypaBHEHUSI CIYKHUT Jr000€
nevicreutensHoe uncio. [Ipu a # —3 u a # 0, pa3aenus 00e 4acTH TAaHHOTO YpaBHEHHS Ha a + 3,
IOTydMM KBajpaTHOE ypaBHeHHe ax’> + 2X — 3 = 0, auckpuMuHAHT KoToporo 4(1 + 3a)
noyiokureneH npu a > —1 / 3. OneIT npeaplAylIUX TNPUMEPOB IMOJCKA3bIBACT, YTO U3
npoMexyTtka (—1 / 3; 00) Hao UCKITIOYHUTH TOUKY & = 0, a B OTBET HE 3a0bITh BKJIIOYHUTH a = —3.

OtBer:a=-3umm -1/3<a<0,wmma>0.

Ipumep 9. Ipn kakux 3HaueHHsx a ypasHeHme (X2 — ax + 1) / (X + 3) = 0 umeer
€IMHCTBEHHOE pelIeHuEe?

Pemenue. JlanHO€ ypaBHEHHE PABHOCUIIBHO CUCTEME

{ x2—ax+1=0,

X #—3.

Hannume xBampaTHOTO ypaBHEHHUS W YCIOBHE C€IMHCTBEHHOCTH PEIICHHS, €CTECTBEHHO
MPUBEIYT K MOUCKY KOPHEHW TUCKpUMHHAHTAa. BMecTe ¢ Tem yciioBue X # —3 MOJKHO MPHUBJIEYH
BHUMaHue. M “TOHKMIA MOMEHT’ 3aKJIOYaeTcsi B TOM, YTO KBaJpaTHOE ypaBHEHHUE CHUCTEMBI
MOXET UMETh JiBa KopHs! Ho 00s13aTeIbHO TOJIBKO OAWH M3 HUX JIOJDKEH paBHATHCS —3. MMmeem
D =a? - 4, orciona D = 0, ecrm a = +2; X = —3 — KOpeHb ypaBHeHHs X° —ax + 1 =0 mpu a =
—10 / 3, mpuyém mIpu TaKOM 3HAYECHUU a BTOPOW KOPEHb KBAJAPATHOTO YPAaBHEHHS OTIMYECH OT
-3.

OrBer: a=+2mma=-10/3.

Ipumep 10. ITpu kakux a ypaBHeHHe aX> = a2 PABHOCUIILHO HEPABEHCTBY

X —3| >a?

Pemienue. Ilpu a # 0 ypaBHeHHME WMeEET €IMHCTBEHHOE DEIICHHE, a HEPABCHCTBO —
0eckoneuHno mHoro. Ecim a = 0, To penieHneM Kak ypaBHEHHUsI, TaK ¥ HEPABEHCTBA SIBJISICTCS BCE
MHOKECTBO JIeHCTBUTENbHBIX uucenl. ClieoBaTeabHO, TPEOOBAHUIO 3aJaud YAOBIETBOPSET
Tonsko a = 0.

Orser: a =0.

IIpumep 11. Pemnte ypaBHEHUE C MapameTpaMu

(- 9)x =a%+2a-3.

Pemenne. YpaBHeHHe HUMeeT CMBICH MNpH JIOOBIX 3HAYEHUSAX MapameTpa. 3aluileM
YPaBHEHUE B BUJIE:

@-3)(a+3)x=(a+3)(a-1).

Ecnmu a = -3, To ypaBHeHue npunumaet Bua: 0X = 0. Orcroga cnenyer, 4yTo npu X e
R, T.e. pemieHneM ypaBHEHHs sIBiISETCs Jt00oe neiicTBUTeNbHOE uyucno. Ecom a # -3, 10
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ypaBHeHue npuHuMaet BuI: (& —3)X = a —1.Ilpu a = 3 umeem O0X = 2. YpaBHEHUE pPEUICHUS HE
umeer. [Ipu a # —3 umeem X = (@ — 1) / (a — 3). YpaBHEHHE UMEET CIUHCTBEHHOE PEIICHUC
(mammpumep, X = 3 ipu a = 4, x=3/5mpua=-2wurt.nm)

OmBer:a=-3,xe R;a=3,xeJ;a=+3, x=(a-1)/(a-3).

[pumep 12.

x-4)/(x+1)-1/a(x+1)=-2/a

Pemenne. OueBuano, (X + 1)a # 0, T.e. X # —1, a # 0. [IpeoOpa3yeM HAaHHOE ypaBHCHUE,
YMHOXHB 00€ ero yactu Ha a(X + 1) = 0:

x-4a-1= -2(x+1), e (a+2)x=4a-1

Ecmu a = -2, To umeem 0x = —9. CnenoBarensHo, Xe . Eciu a # —2, 10 X =
(4a +1) / (a + 2). Ho, xak mbI y’xe oTMeTiiH, X # —1. [loaTomy Hafo mpoBEpUTH, HET JIU TAKUX
3HAYEHUH a MPU KOTOPbIX HallJICHHOE 3HaUeHHe X paBHO —1.

(4a-1)/(a+2)=-1,1e.da—1=-a—-2,te.5a=-1,a=-1/5.

3naunt, pu a# 0, a # —2, a # —1 / 5 ypaBHEHHE UMEET €TUHCTBEHHOE PELICHHE (4a
-1)/(a+2).

OtBer: X € Jnpua € {-2,0,-1/5};x=(4a-1)/(a+2)mpuag {-2,0, -1/5}.

[Tpumep 13.

(a—5)x*+3ax - (a—5) =0.

Pemenwue. [Ipu (a— 5)=0, T.e. a=5umeem 15x—0=0,T.e. Xx=0.[I[ppua—-5#0, T.c. a #
5 ypaBHEHHE UMeET KOpPHU

X12 = (-3a £ V(9% + 4(a — 5)?)) / (2(a - 5)).

Oreer: x=0mpua=5; x=(-3a+(9a%+4(a—5)?))/ (2(a—5)) mpu a # 5.

[Tpumep 14.

1/(x-1)+1/(x-a)=(a+1)/a.

Pemrenne. Otmeuaem, uro a(X — 1)(x —a) # 0, .e. X # 1, X # a, a# 0. [Ipx 3TUX yCIOBHIX
JTAaHHOE YpaBHEHHE MOCJIC YIIPOUICHUI TPUHUMAET BUJI

(a+ 1)x>— (a® + 4a+ 1)x + (2% + 2a) = 0.

Ecma+1 =0, t.e.a=-1, umeem, 2X=0, .. X =0.

Ecmma+1#0,T.e.a#—1, ToO HaX0QUM, YTO

xi2= (@ +4a+1+V@* +2a2+1)/(2a+l)=@>+4a+1+@2+1))/(2(a+1))

T.e. X1 =a+1, X2 =2a/(a+ 1). Haiiném 3HadeHus a, npu KOTOPBIX X = 1 1 X = &, 4T00BI
UCKITFOUUThH HX.

a+1=1= a=0—HegomycTumo o yCcIOBHIO;

a+l=a=1=0— HEBO3MOXKHO;

2/(a+l)=1=>2a=a+1l1e.a=1

2/(a+1)=a=>2a=a’+a a=1ua=0— HeIomycTUMO.

Hrak, ecim a#-1,a=0,a=1, tox1=a+1,x2=2a/(a+1).

Tenepp paccMOTpuM, 4YTO MNPOUCXOOUT C ypaBHeHuWeM npu a = 1. Haipém kopHu
yYpaBHEHUS: X1 =1u X2 =2, npuuém X1 = 1 He MOAXOAUT MO ycIOBUIO. Tenepr BHIMUCHIBAEM

OmBer: X1 =a+luxe=2mnpua=0,a=xl;x=0npua=-1;x=2npua=1.

ITpumep 15. IIpu kakux 3HaYEHUAX & CUCTEMA YPABHEHUI
axy+x—-y+15=0,
i);+2y+xy+1:0.
MEET €IMHCTBEHHOE peIlIeHHE?

Pemenne. YMHOXHUM BTOpPOC YPAaBHCHHEC HA d M BBIYTEM €ro M3 IICPBOTO YPABHCHHUA.
HOJIy‘IElCM PaBHOCHUJIBHYIO CUCTCMY
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axy +x—-y+15—-ax—2ay-axy—-a=0,

x+2y+xy+1=0,T.e.

(1-ax—-(2a+1l)y+15-a=0,

X+2y+xy+1

a) Ecmma=1,1o-3y+05=0,t1e y=1/6. [logctaBuB 3T0 3HaYCHHE BO BTOPOEC
ypaBHEHHUE, HAXOUM CANHCTBEHHOE 3HaueHUe X. CHcTeMa HMEEeT €IMHCTBCHHOS PEIICHHUE.

b) Ecama=-0,5, To cucreMa UMeeT SAMHCTBEHHOE PEIICHHE.

c) Ilpu ocranpHBIX 3HAYCHHAX A CBEAEM CHCTEMY K KBaJpaTHOMY YpPaBHCHHUIO; U3
IEPBOT0 YPaBHCHUA CUCTECMbI HAXO UM

y=((1-ax+15-a)/(2a+1),

MOJICTABIISIEM BO BTOPOE ypaBHEHHUE:

x+((2-2a)x+3-2a)/(2a+1)+ (1 -a)x*+15x—ax)/(2a+ 1) +1=0, Te.

2ax + 3x —2ax + 3 -2a+ x?—ax* +1,5x —ax+2a+ 1 =0,

(1-ax*+(@45-ax+4=0.

YPaBHCHI/IC HUMECT CAWMHCTBCHHOC PCIICHHUEC B TOM Cliy4dac, KOorjga JUCKPUMHUHAHT PABCH
HYJTIO:

(9/2-a)?-4-41-a)=0,T.e. +7a+17/4=0,1c. a=(-7+4\2) /2.

Oreer:a=1,a=-1/2,a=(-7+42)/2.

[Tpumep 16.

x3—(a+b+c)x?+ (ab + ac + bc)x — abc =0.

Pemenne. X — ax? — bx? — cx? + abx + acx +bex — abc = 0,
rpymmapyeM:  X2(X — @) — bx(X — a) — cx(X — a) — cx(X — &) + bc(x — a),
(x —a)(x? — bc — cx + bc).

(x-a) =0,

X1=a.

x? —bc —cx +bc =0,

X(X—b)—c(x—b)=0,

(x=b)(x-c) =0,

X—b=0,%x2=b

X—-c=0,X3=¢C.

OtBer: X1 = a; X2 = b; X3 =C.

3amMmeuanue: KOPpHU YpaBHCHHA MOKHO OBLIO JIETKO HaﬁTPI, IOJIb3YACh TeOpCMOﬁ Bueta JJIA
KY6I/ILICCKOFO YpaBHCHUS:

ecmn X2+ px2+gx+r=0, 0

X1+X2+X3=-,

X1X2 + X1X3 + X2X3 = (,

X1XoX3 = -T.

B namewm ciyuae:

X1+X2+Xs=a+b+c,

X1X2 + X1X3 + X2X3 = ab + bc +cd,

X1X2X3 = abc.

Ortcroa cieyet, 94to X1 = a; X2 = b; X3 = C.

YpaBHeHus1, coepKalie 3HAK MOy IS
IIpumep 1. Pemum ypaBHeHME.
IX| =13 —2x| —x— 1.
Pemenne. Bripaxkenue X oOpariaercs B Hyb pu X = 0, a BeIpakeHne 3 — 2X — npu X = 3
/2. Touku 0 1 3 / 2 pa30uBarOT YUCIOBYIO O0Ch Ha poMexyTku (—oo; 0),[0; 3 /2], (3/2; ). IIpu
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—0 < X<0wumeem X <0u 3 —2x> 0. [Toaromy Ha 3TOM poMexyTKe [X| =—X, |3 —2X| =3 —
2X ¥ ypaBHEHHE MPUHUMaET B —X = 3 — 2X — X — 1. Pemas ero, noxydaem, uro X = 1. Ho ato
3Ha4YE€HHE X HE JSKUT Ha (—o0; 0), ¥ TOTOMY Ha 3TOM MPOMEXKYTKE ypaBHEHHE KOPHEH HE UMEET.
ITpu 0 < X < 3/ 2 umeem x>0, 3 -2x2> 0, mosromy |X| = X, 3-2xX=3-2x. "1
ypaBHEHHE NMPUHUMAET BUI X = 3 — 2X — X — 1. Pemas ero, Haxoaum X =0,5. Tak kak 310
3HaYeHHE X MPUHALISKUT mpoMexytky [0; 3 / 2], To 1 / 2 sBusercs KOpHEM 3alaHHOTO
ypaBHeHus. Hakoner, Ha mpomexyTke (3 / 2; +oo) mmeem X > 0, 3 — 2X <0, a motomy [X| = X, |3 —
2X| = —(3 — 2xX) u ypaBHeHue npuHumaer Bug X = —(3 — 2xX) — X — 1, T.e. 0 = — 4. 3Hauwur, Ha
ATOM MPOMEKYTKE HET KOPHEH 3aJaHHOTO YpaBHEHHUSI.

MBpI nostydmiii, TakuM o0pa3oM, YTO ypaBHEHHE UMEET JIMIIb OJJMH KOPEHb, @ IMEHHO X =
0,5.

Ortser: X =0,5.

B HekoTOphIX ciydasxX ypaBHEHHME CO 3HAKOM  MOJYJIsl HMMeeT OECKOHEYHO MHOTO
penIeHui.

IMpumep 2. |8 —5x| = |3 + X| + |5 —6X].

Beipakenus (8 — 5x), (3 + X) u (5 — 6X) oOpamarorcsi B HyJib COOTBETCTBEHHO B TOYKAx 8
/5, =3, 5/ 6. Oth TOUKHM pa3OMBAIOT YKHCIOBYIO OCh Ha 4 mpoMmexyTrka. [Ipu 3Tom, B X0j€
pelIeH s, YyCTaHABIMBAEM, 4TO Ha mpoMexyTkax (—o; —3), (5/6; 8 /5], (8 / 5; +w0) ypaBHeHUE
KOpHEH He UMeeT, a Ha IpoMexyTke [—3; 5 / 6] oHo oOpamaercs B TOXAECTBO 8§ —S5X =3+ X +5
— 6x. [Toaromy otBer umeer Bux [—3; 5/ 6].

Ortser: [-3; 5/ 6].

Heckonbko crojkHee pelaloTcs ypaBHEHHUS, B KOTOPBIX BCTpEUYaeTcsl 3HAK MOIYINS O]
3HakoM Monayis. OJHako W B 3TOM CiIydae MeETOJ pa3OuMeHusi OCH Ha MPOMEXYTKH
3HAKOIMOCTOSIHCTBA MO3BOJISIET PELIUTh YpaBHEHHUE.

[Tpumep 3. Pemum ypaBHeHUE [2X — 3 — [X + 2|| = 8X + 12.
Pemrenue. Beipaskenre (X + 2) obpamaeres B Hyab mpu X = —2. Eciau X < =2, 10 (X + 2) <

0 u motomy |X + 2| = —(X + 2). 3HauynT, HAa MPOMEKYTKE (—o0; — 2) 3aJaHHOE ypaBHEHHE
MPUHAMACT BH/T 2x =3+ (X+2)|=8x+ 12, r.e. |3x — 1| = 8x + 12. Ho npu X < —2 umeem
3X — 1 <0 u motomy [3x — 1| = — (3x — 1). [Tonygaem ypaBuenne —(3X —1) =8x + 12,

nMerorniee KopeHb X = —1. Tak kKak 3TO 4HCII0 HE JISKHUT Ha MPOMEXYTKE (—o0; — 2), TO 3aJJaHHOE
ypaBHEHHE HE UMEET Ha 3TO MIPOMEXKYTKE KOPHEH.

IIycte Temepp X > — 2. Torma X + 2| = X + 2, u Mbl MOJIydaeM ypaBHEHHUE
|2X —3 — (X + 2)| =8x + 12, T.e. [X — 5] = 8x + 12. 3nech Ham0 paccMOTPETh JBa ciydas: X <5 u X
> 5. B mepBoM ciydae |x — 5| = —(x —5), ¥ mOTOMY MOJy4aeM ypaBHEHHE —(x

—5) = 8x + 12. Ero kopenb paBen —7 / 9. Ilockonbky —2 < (=7 /9) <5, t0o =7 / 9 siBusiercst
KOPHEM 3aJlaHHOro ypaBHeHus. Eciam ke X > 5, To [X — 5| = X — 5 ¥ ypaBHEeHUE IPUHUMAET BUJ
X — 5 =8x + 12. KopaeMm nonyyeHHOTO ypaBHeHus sBnsercd yuciao —17 /7. [lockosbky OHO He
JISKUT Ha JIy4e [5; +00), OHO He SIBJIIETCS] KOPHEM 3a/laHHOTO ypaBHeHHM. MTak, perienue numeer
BUOIX=-71/9.

Otser: X =—71/9.

[Tpumep 4.

|1 —2x| + [3x + 2| + |x| = 5.

Pemenue. [IpupaBHMBaEeM K HYIIO BBIPQXKEHHs, CTOSIIIUE MOJI 3HAKOM MOJYJIsl, OTMEYaeM
Ha YHCJIOBOM OCH IMOJYYECHHBbIE 3HAYCHMS, UCCIENyeM YpPaBHEHHsS B KaKJIOM U3 MOJYYEHHBIX

HWHTCPBAJIOB:
AV X




® ® ®
-2/3 0 0,5

v

A)ecru X<—-2/3,101-2Xx>0, 3x+2 <0, X <0 u ypaBHCHHE TIEPETIHCHIBACTCS TAK:
1-2x—-3x—-2-x=5,1.e. —6Xx=6, XxX=—1 €(-0;—-2/3).

B)ecim —2/3 <x<0,701-2X>0,3Xx+22>0, X <0 1 103TOMY UMEEM:
1-2X+3x+2-x=5,uT1K. 3#5, 10 BHupomexyTke [— 2/ 3; 0) KopHEH HET.

B) ecmu 0 <x<0,5, To monmydaem: 1 —2x+3x+2+x=5,T1.e. 2Xx=2; x=1 ¢[0; 0,5).
IMNecmn0,5<X,T0 —1+2x+3x+2+x=56x=4, x=2/3 €(0,5; ).
OtmBer: X1 =—1;X2=2/3.

[Ipumep 3.
|X|+|x-1|=1
Pemrenne. (X — 1) =0, X = 1; = moyiyyaeM WHTEPBAJIbI:

VeV e—

A) X e(—o; 0), Torma —X—na +2=1; —2X=u, A=0 ¢(-o0; 0).

b) x €[0; 1), Torma Xx—Xx+1=1;1=1 = X— moboe yucino u3 [0; 1).
B) X €[1; ©), Torna X +x—1=1;2x=2; x=1 €[1; ).

Ortser: X €[0; 1].

PanyonaabHble HEpaBCHCTBA

Memoo unmepesanos
[Tpumep 1: Pemnth HEpaBEHCTBO
x4+ 3x3 - 4x > 0. *)
Pemenne. PasnokumM Ha MHOXHUTENIM MHOTOWIEH Pa(X), cTosmmii B JIEBOM 4YacTH
HepaBeHCTBa (*). BRIHOCS MHOKUTENB X 32 CKOOKY, MOJTy4aeM
Pu(x) = x(x® + 3x% — 4).
BTopoit cOMHOKHUTEb, TPEICTABISIONINN CO00M KyOMYECKU MHOTOYJIEH, UMEET KOPEHb
x = 1. CnenoBaTenbHO, OH MOXKET OBITH MIPE/ICTABJICH B BUJIE
X +3x%—4=x-1)(x%+4x+4)=(x-1)(x+2)2
Takum o6pazom, Pa(x) = x(x - 1)(x + 2) 2 u HepaBeHCTBO (*) MOXKET OBITH 3aIMCAHO B
BUJIE
x(x-1)(x +2)* >0. (**)
Pemum nepaBenctBo (**) metogom untepsainoB. [Ipu x > 1 Bce COMHOXKUTENH, CTOSIIINE
B JIEBOI YaCTH HEPABEHCTBA, MMOJIOKUTEIIbHBI.
bynem nBuratbes mo ocu Ox cmpaBa HaneBo. [Ipu mepexone dyepes Touky X = 1
MHOTOWIEH Ps(X) MeHseT 3HaK M NMPUHMMAaeT OTpHIlATeIbHbIE 3HAUYECHUS, TaKk Kak X = | —
MPOCTOil KopeHb (KOpeHb KpaTHOCTU 1); mpu mepexojie uepe3 TOuky X = 0 MHOTOYIIEH TakkKe
MEHSET 3HaK ¥ MPUHUMAET MOJIOKHUTENbHbIC 3HAUEHH S, TaK Kak X = () — TaKke MpoCTOil KOPEHB;
MpHU Mepexoe 4Yepe3 TOUKY X = -2 MHOTOWIEH 3HaKa He MEHSET, TaK Kak X = -2 — KOPEHb
KkpaTHOCTH 2. [IpoMeXyTKH 3HaKOMIOCTOSIHCTBA MHOTOWIEHa P4 (X) cxemaTHuecku MpeacTaBIeHbI
Ha puc 1. Mcmonp3ys 5TOT PHUCYHOK, JETKO BBIMUCATh MHOXECTBO PEUICHH HCXOJIHOTO
HEPaBEHCTBA.
Otgert. x € (-; -2) U (-2; 0) U (1; ).
[Tpumep 2: Pemruth HEpaBEHCTBO
(x> -3x-2)(x*-3x+ 1)< 10.
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Pemenue: Ilycts x? — 3x — 2 = y. Torna HepaBenctso npumet suj Y(y +3) < 10, wm y? +
3y — 10 < 0, orkynma (y + 5)(y — 2) < 0. PemieHrieM 3TOT0 HEpaBEHCTBA CIIY)KHUT WHTEPBAI —
5<y<2. Takum 00pa3oM, OTydaeM CUCTEMY HEPABEHCTB

X2 —3x—-2<2, X2 —3x—4<0,
HNIN

X2 —3x-2> -5, X2 —3x+3>0,
OTKy/a

(x—4)(x+1)<0,
(X + Error!)? + Error! > 0.

[MTockoJibKy BTOpOE HEPABEHCTBO BBITIOJHACTCS MPU BCEX X, PEIICHHE ITON CHCTEMBI €CTh
unrepsai (-1; 4).
Ortger: (-1; 4).

[Tpumep 3: Pemuth HEpaBEHCTBO

x*—34x% + 225 < 0.

Pemrenne. CHauana pennM OMKBaJpaTHOE ypaBHeHHeE X* — 34x2 + 225 < 0. INonaras  x° =
Z, IoJTydaeM KBajpaTHOe ypaBHeHHe Z° — 34z + 225 = 0, U3 KOTOPOTO HAXOMUM: Z1=9 1 Zo = 25.
Pemas ypaBHEeHUS x2 =9 u x% =125, rmoJrydaeM 4 KOpHsl OMKBaJIpaTHOTO ypaBHeHus: -3, 3, -5, 5.
3maunT, x* — 34x% + 225 = (x + 5)(x + 3)(x — 3)(x — 5), ¥ HO3TOMY 3aJaHHOE HEPABEHCTBO HMMET
BH/I:

x+5)x+3)(x—-3)(x-5)<0.

N3obpaxaeM Ha KOOpAUHATHOM MPSAMOM TOUKHU —5, -3, 3, 5 ¥ IPOBOJAMM KPHBYIO 3HAKOB.

Pemenne HepaBeHCTBa sABJsIETCS 0ObeIMHEHUE UHTEPBaAIOB (-5; -3) u (3; 5).

Ortser: (-5; -3)uU(3; 5).

[Tpumep 4: Pemnth HEpaBEHCTBO

x* -3 <2x(2x? —x - 2).

Pemenue. [lano nenoe pannoHaibHOE HepaBeHCTBO. [lepeHeceM Bce ciaraeMbie B JIEBYIO
YacTh U MPUBEJIEM MHOTOYJIEH K CTaHIapTHOMY BuAy. [lomyuynm paBHOCHIBHOE HEPABEHCTBO

x*—4x3+2x2+4x -3 <0.

Pemas ypasHenue x* — 4x> + 2x% + 4x — 3 = 0, HAXOAMM KOPHHU X1 = -1, X23= 1, X4 = 3.
Toraa HepaBEeHCTBO MOXKHO MepenucaTh B BUJIE

(x-1)24x+1)(x-3)<0.

Haiinennble KOpHU pa30HBAIOT YUCIOBYIO OCh HA YETHIPE MPOMEKYTKA, Ha KaXIOM M3
KOTOpBIX JieBas 4acTh HEPABEHCTBA, a 3HAYUT, U HCXOJHOTO HEPABEHCTBA COXpAaHSET 3HAK.
Bribupasi mpoOHbIE TOYKH B KaXKJIOM U3 MPOMEXKYTKOB (JIOCTATOYHO 3HAUEHUS X IMOJACTaBIATH
TOJIBKO B TIOCTICAHUMN JIBA COMHOXKHTEIS ), MOJTy4aeM 3HAKU, yKa3aHHbIe Ha pUCyHKe. Bugum, uro
HEPaBEHCTBO BBINONHsETCS HA mpoMexyTkax (-1; 1) u (1; 3).

Tak xak HepaBEHCTBO cTporoe, To yrcia —1, 1, 3 He BXOAST B pelieHne HEPaBeHCTRA.

Ortset: (-1; 1)U(1; 3).

JApoOHo-pannoHaIbHbIEe HEPABEHCTBA

ITpumep 1: Pemuth HEpaBEHCTBO
Error!< -1.
Pemenue: [IpubaBnss k 06enM 4acTsIM HEpaBEHCTBA 1, MOJIydrMM HEpaBEHCTBO Buaa (5).
Error!< 0, KOTOpOE SKBUBAJIEHTHO HEPaBEHCTBY X*(x% — x — 2) < 0,
MHOX€ECTBO pelIeHH MocaeIHEro HepaBeHCTBA HaX0UTCS METOJI0M HHTEPBAJIOB:
xe( -1;0)u(0;2).
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Otsert: xe(-1;0)U(0;2).

[Tpumep 2: Pemuth HEPaBEHCTBO

Error! <Error!.

Pewenne: Ilepenecs Bce 4eHbl HEPABEHCTBA B JIEBYIO YaCTh, ITOJIYYUM

Error!- Error! <0, umu Error! <0, otkyma Error! <0.

[Tomp3ysch METOJOM HMHTEPBAJIOB M YYHUTHIBAS 3HAK HEPABEHCTBA, 3aKJIIOYaeM, 4YTO
pCILICHUEM HEPaBeHCTBA SBJISIETCSl 00beAMHEHUE MONyUHTEpBaioB: [-4; -3)U(-1; 1].

Ortgert: [-4; -3)u(-1; 1].

[Tpumep 3: Pemuth HEpaBEHCTBO:

Error!< 0.

Pemenue: [omaras x # 0 u X # 3, paznenum 00€ 4YacTH HEPABEHCTBA HA TOJIOKHUTEIBHYIO
IpoOb W MOJYYUM H Cpasy 3aMeTuM, 9To X = 0 yZOBIETBOPSET 3aJJaHHOMY HEPABEHCTBY, a X =
3 He yzmoBieTBopseT. Kpome TOro, MHOKHTENN C HEYETHBIMHU TIOKA3aTENSIMUA CTETIEHH 3aMEHUM
COOTBETCTBYIOITUMH MHOXXHTEISIMU TEPBOM CTETEHH (SICHO, YTO MPH 3TOM 3HAK BBIPAKEHUS B
JIEBOW YacTH HEPAaBEHCTBA HE M3MEHUTCS). B pe3yinbrare moisydnM 0oJiee MpOCTOE HEPABEHCTBO,
PaBHOCHIILHOE 3aJJaHHOMY JIIS BeeX X0 1 x#3:

Error! <O0.

HauepTuB KpWBYIO 3HAKOB, 3alITPUXyeM TPOMEXKYTKH YIOBIETBOPSIOMIAE JTOMY
HEPABEHCTBY, U OTMETHM Ha TOM k€ ocu TOUKH X = 0 u X = 3. YuuTsiBas, 4ro 3HayeHue X = 0
SBIISICTCSI PEIICHWEM 33JaHHOTO HEPaBEHCTBA, HO HE TMPHHAUICKHUT 3aMTPUXOBAHHOMY
MIPOMEXYTKY, €r0 CIIEAyeT NOTOJHUTENbHO BKJIIOYaTh B OTBET. 3HaU€HUE X = 3 He sABIAETCS
pelIeHreM HEpPaBEHCTBA, HO MPHHAJUICKUT 3aIITPUXOBAHHOMY IMPOMEXKYTKY; CIEA0BATEIbHO,
3TO 3HAYCHHUE HY)KHO MCKIIOUKTh. MTak, momydaem oteer: (-o; -4)U[1; 3)u (3; 4,5] L{0}.

Ortser: (-o0; -4)U[1; 3)u(3; 4,5] w{0}.

[Tpumep 4: Pemnth HEpaBEHCTBO

Error! < 0.

Pemenue. Pa3naras yucnurenb M 3HaMEHATellb Ha MHOXXHTENH, MEPENUCHIBAEM JIaHHOE
HEPaBEHCTBO B BUJIE

Error! < 0.

Toukamu, B KOTOPBIX MHOXUTENIN MEHSIOT 3HaKH, sABIsA0TCA —9, 1, 2, 6. OHM pazOuBaioT
YHCIIOBYIO OCh HE MHTEpBaIbI (-00; -5), (-5; 1), (1; 2), (2; 6),(6; +o0).

C moMOIIbIO KPUBOW 3HAKOB HAXOJAWM HHTEPBAIIbI, IJI€ BHIMOJHIETCS HepaBeHCTBO: (-5; 1)
u (2; 6). IIpu stom u3 (-5; 1) Hago ynmanute Touky 0, Tak Kak B 3TOH TOYKE BBIPAKEHUE
obpainaercs B HyJb. UTak, noydaem otset B Buje (-5; 0)U(0; 1)U(2; 6).

Ortsert: (-5; 0)U(0; 1)U(2; 6).

[Tpumep 5: Pemiuth HEpaBEeHCTBO

Error! <O0.

Pemenne. Pasznaras yucnaurens W 3HAMEHATeNb HAa MHOXKUTENH, TMEPENUIIeM TaHHOE
HEpaBEHCTBO B BUJIE

Error! <O0.

Hanecem uucna 0, 1, 2, 5, npu KOTOPBIX YMCIUTENb U 3HAMEHATEIh 0OpaIlaloTCs B HYIIb,
Ha YUCIIOBYIO 0cb. OHM pa30MBaIOT YHUCIOBYIO OCh Ha MATh IPOMEXYTKOB.

C nomo1pko “nipoOHBIX” TOUEK HalIeM 3HAK BBHIPOKEHUS B KaXIOM ITPOMEXYTKE.

BeIinuiiem WHTEpBabl, Ie BBIMOJHAETCS HepaBeHCTBO: (-o0; 0), (0; 1), (2; 5).

Otgert: (-o0; 0)u(0; 1)u(2; 5).
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Hepasencmaa, codeporcawjue neuszgecmuoe noo 3HaKOM a6CONOMHOU GENUUUHDI.
[Ipumep 1: Peminte HEPaBEHCTBO
[x2-2| +x<0. *)
Pemenne: PaccMOTpUM NPOMEKYTKH 3HAKOMOCTOSHCTBA BBIPAKEHUS X> — 2, CTOSIIETO
10/1 3HAKOM a0COJIFOTHOM BEJTUYEHBI.
1) Ipeanonoxmum, uto x> — 2 > 0, Toraa HepaBeHCTBO (*) IpuHUMaeT BUA X° + x —2 < 0.
Ilepeceuenne MHOMKECTBA pPELICHHH 3TOTO HEPABEHCTBA M HepaBeHCTBA X° —2 > 0
NPEICTABISET COOOM MEePBOE MHOKECTBO PEIICHUI HCXOIHOTO HepaBeHCTBa: X €(-2; -\/E ]
2) Tpexmnonoxum, uto x> — 2 < 0, TOTJa COTJIACHO ONPEIEIEHNI0 a0COMIOTHON BEITHUEHEI
umeem |x2-2|=2- X2, ¥ HepaBeHCTBO (*) mpuobpeTaer BUA 2 — X% + x < 0.
Ilepecedyenre MHOKECTBA PEIICHHH 3TOTO HEPABEHCTBA M HEpaBeHCTBA X2 — 2 < 0 maer
BTOPOE MHOXECTBO PEIICHUI HCXOIHOTO HEPABEHCTBA! xe(-\/§ ; -1).
OObeuHss HalZICHHbIE MHOXECTBA PELICHUH, OKOHYATENbHO nojydaeM x € (-2; -1)
OtBer: xe(-2; -1).

[Tpumep 2: PemuTh HEPaBEHCTBO
|Errort | > 1. *)

Pemenwue: McxomHoe HEPAaBEHCTBO MPH BCEX X # -2 SKBUBAJIICHTHO HEPABCHCTBY

Ix-1]> |x+2]. (**)

Bo3BenAa obe yactn HepaseHcTBa (**) B KBagpaT, nocne npuseaeHUs NOAOOHbIX YNEHOB
nosly4aem HepaBEHCTBO

6x < -3,

T.€. X <-1/2.

YYHUTBIBas MHOKECTBO JIOMYCTUMBIX 3HAYCHHUI MCXOTHOTO HEPABCHCTBA, ONPEICIIIEMOT0
YCIOBHEM X # -2, OKOHYATEIILHO [MOJTy4aeM, YTO HEPABEHCTBO (*) BBIMOJIHACTCS MIPH BCEX X € (-00;
-2)u(-2; -1/2).

Otser: (-o0; -2)U(-2; -1/2).

[Tpumep 3: HaiiTi HamMeHbIIIee 1IeT10€ X, YIOBIECTBOPSIOIIEE HEPABEHCTBY:

Error! > 1,

Pemenne: Tak kak |x +1 | > 0 u, mo yclJoBHIO, |x +1 | # (0, TO JaHHOE HEPaBEHCTBO
PaBHOCHUJILHO cieayromeMy: 2x + 5 > [x +1 | [Tocnennee B CBOKO odepeilb, SKBUBAJICHTHO
CHUCTEME HEepaBEeHCTB —(2X + 5) <x+ 1 <2x + 5,

OTKy,[[a{X > -4, “(2x+5)<x+1
X > -4/3, . . 2x +65 >x +1,
HauMeHnpIiuM HEnbIM YUCIOM X YOBJIETBOPSIONIEH ITON CUCTEME OYAET HEPaBCHCTB,

sBasercs 0. 3ametum, 4To X # -1, MHA4Ye BBIpA)KEHHUE B JIEBOUM YacCTH JIAaHHOTO HEPABEHCTBA HE
UMEET CMBICIIA.
Ortsert: 0.

[Tpumep 4: Pemuth HEpaBEHCTBO:

Error! > |X -2.

Pewenne: Ilycts | x| = y. 3aMeruMm janee, 4TO |X| + 1 > 0. Iloaromy naHHOE
HEpPaBEHCTBO HKBUBAIEHTHO cleaytomeMy: -2 > (Y —2)(y + 1), wmu y? — y < 0, unu 0 <y< 1, um
0£|x|£ 1. Orcroma -1< x < 1.

Ortser: [-1; 1].

[Tpumep 5: Pemuth HEpaBEHCTBO
|x2—3x+2]+ |2x+1] <5.
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Pemenue. x? — 3x + 2 orpunarenes npu 1 < X < 2 U HEOTPULATENEH MIPH OCTAIBHBIX X, 2X
+ 1 MeHsieT 3Hak pu X = -%2. Clle10BaTENIbHO, HAM HAJl0 PACCMOTPETh YETHIPE CIydas.

1. x <-%. B atom ciayuae x* —3x +2 >0, 2x +1 <0.

[Monydaem HepaBeHCTBO X2 —3X+2-2x—1<5,x*-5x—-4<0.

C yuetom ycnoBus x < -%2 Haxonum Error! <x < -1

2. — % < x < 1. Umeem nepasenctBo x> — x — 2 < 0. Ero pemenne -1 < x < 2,
CnenoBarenbHO, BeCh OTPE30K —72 < X < 1y/10BIETBOPSET HEPABEHCTBY .

3. 1<x<2.Ionygaem x* — 5x + 6 > 0; x < 2 unu X > 3. BHOBb II0IXOJUT BECh HHTEPBAIL.

4. x>2. HepaBeHCTBO TO %€, uTO U B citydae 2. [logxoaut numib X = 2.

Otser: Error! <x < 2.

HTI/IMep 6: Peminth HEpaBEHCTBO
| x3+x-3|-5|£x3—x+8.
Pemenue. PemuM 510 HEpaBEHCTBO HE CTaHIAPTHBIM 0OPa30M.

ﬂx3+x-3|-5£x3—x+8, |x3+x-3|£x3—x+13
X3+X-3|-53-X3+X78<:> |X3+X-3|Z-X3+X73<:>
(_x3+xf3éngx+13 ( X <8,
xX+x-3>-x>+x-13, x3 > -5,
<2:I>< L < ) <
xX+x-3>-x*+x-3, x3 >0,
P+ x-3<x]-x+3 x<3

3
OrtBer: -\/5<x<8.
HepaBencrTBa ¢c mapamerpamMu

[Tpumep 1: Pemnth HEpaBEHCTBO:

Error! — Error! < Error!.

Pemenue: [Ipeo6pasyeM JaHHOE HEPABEHCTBO: 3MX + 3 — 2mx? — 6 < m + 9X; mx? —
9x <m+ 3; (m-3)(Mm+ 3)x < m + 3. Jlajiee HAXOIUM PEILICHHE HEPABECHCTBA MPH Pa3IMIHBIX
3Ha4YCHUs apamerpa m:

1) IMycte (M — 3)(m + 3) > 0, T.e. M < -3 wau M > 3. Torma HEPaBEHCTBO MMeEET
pemenne x < 1/(m— 3).

2) ITycts (M — 3)(M + 3) <0, T.e. -3 < m < 3. Toraa HEpaBEeHCTBO UMEET PEIICHUE
x> 1/(m-3).

3) IMycte (M — 3)(m + 3) =0, T.e. m =3 wiu m = -3. Toraa eciu M = 3, 10

HEPAaBCHCTBO IIPUMET BUJL 0x<6 H, 3HAYUT BBIIIOJIHACTCS IIPU mobom xeR. Eciau xe m= -3,
TO HCPABCHCTBO ITPUMCT BHU 0x<0 ", CJICA0BATCIIbHO, HC UMECT PCIICHUH.

[Ipumep 2: JIns Kaxk0r0 HEOTPULIATEIHLHOTO 3HAYEHHS TAPAMETPA 4 PEIIUTH HEPABEHCTBO

4a3x* + 42°x> + 32x +a+ 8 > 0.

Pemenue. Jlepast 4acTh HEPABEHCTBA MPEICTABISAET COOOM MHOTOUYNEH KaK OTHOCHTEIBHO
X, TaK ¥ OTHOCHTENbHO mapamerpa a. CTeleHM COOTBETCTBEHHO paBHBI 4 u 3. OJHAKO eclu
YMHOXMTh MHOTOYIEH Ha a, a 3aTeM CJelarTh 3aMeHy Y = aX, TO B HOBOM MHOTOYIIEHE
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MaKCHUMaJlbHasi CTeleHb napamerpa a OyxeT paBHa 2. Ciydail a = 0 maer HaM OTBET X > - Y.
Bynem teneps cunrtaTh, uTo a > 0. YMHOKHB 00€ 4acTH HEpaBEHCTBA HA a U CIETaB 3aMeHy Y =
ax, moJIy4um

4y* + 4ay? + 32y + a% + 8a > 0.

JleBas yacTp MpeACTaBISIET COOOM KBAaAPATHBIM TPEXUWICH OTHOCUTEIBHO a:

a’ + (4y? + 8)a + 4y* + 32y > 0,

viD = (2y? + 4)2 — 4y* - 32y = 16(y — 1) %

PackmanpiBas 1€ByI0 4acTh HEPABEHCTBA HA MHOXKUTEIH, TOTYyIHM

(a+2y*+4y)(a+2y> -4y +8) >0,

WA

(2y* + 4y + a)(2y> — 4y + 8 + a) > 0.

BTopoi MHOXKHTENb MOJIOXKHUTENEH IPH Beex Y, ecnu a > 0. TIpixoauM K HepaBeHCTBY 2Y?
+4y+a>0, orkyma, ecmn 0 <a<2,y<%(-2-4—-2a)wmy>%(-2+[4-2a);ecnua >2, y
— mo0oe. Bo3Bpaiasce K X, HOJTy4YUM OTBET.

Otet: Ecim a =0, 10 X > - Y4; ecin 0 <a < 2, 1o x < 1/2a*(-2 - /4 — 2a ) win

x > 1/2a(-2 ++/4 — 2a); ecnm a > 2, T0 X — JHOOOE.

[Tpumep 3: PemuTh cucreMy HEpaBEHCTB

x2—-3x+2<0,

ax?—2(a+ 1)x+a—-12>0.

Pemrenne: Ilockonbky pemieHremM nepBoro HepaBeHcTBa siBigercs | < x < 2, To 3amaya
cBouTcs (mpu a # 0) K BBICHEHHIO PACIIONOKEHHs KOPHei KBaapaTHOTo Tpexunena f(X) = ax? —
2(a+ 1)x +a—1 otHOcuTensHO oTpe3ka [1; 2]. Umeem

vD=(@+1)2-a(a—1)=3a+1,f(1)=-3,f(2)=a—5.

OO6macTh WM3MEHEHHUs TapaMeTpa a OKa3aJloch pa3ielieHHOW Ha 4 vacTu (HE cuMTas
TPAaHUYHBIX TOYEK).

1) Ecmm a < - 1/3, BTopoe HEpaBEHCTBO, a CIIEIOBATEIIFHO U JaHHAS CHCTEMa HE MMEIOT
pemenus. To ke umeer Mecto u nipu a = -1/3.

2) Ecm -1/3 <a <0, 1o f(1) <0, f(2) < 0. lna BepmnHbl mapadoJibl BHITOIHACTCS
HepaBeHCTBO Xp = Error! < 0 (puc. l,a ). CnemoBaTelibHO, MHOKECTBO pPEIIEHUU BTOPOIO
HEpaBCHCTBA HE COAEPXKHUT Touek orpeska [1; 2]. Cucrema He mMeeT pemeHus. To ke UMeeT
MecTo U npu a = ().

3) Ecm0<a<5,70f(1) <0, f(2) <0 (puc. 1, 6). 3uauut, Ha Bcem otpeske [1; 2] f(x) <

A

y yA

/\ 19 ‘ s

\ X 5 >

Puc.1,6
0. CucteMa BHOBb HE UMEET PEIICHUSI.
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4) Ecma>5,70f(1) <0, f(2) > 0 (puc. 1,
B). Pemienuem cucremnl Oynetr x2 < x < 2 rae X2 — Yy
Ooubimii kopens ypasaenus f(X) = 0.
OtBet: Ecnm a < 5, cucrema He MMEET pELICHUS;

ecmma> 35,10 l/a(a+1+3a +1)<x<2.

v

[Ipumep 4: Pemints HEPaBEHCTBO 0 P X

|2x2+x—a-8|éx2+2x—2a—4. '

Pemuts: HanmomHuMm, 4TO HEPaBEHCTBO | a |
< b skBUBasIEHTHO NBOWHOMY HepaBeHCTBY —b < a <
b. B mHamem cnydae mocie TmpeoOpa3oBaHUs
MIPUXQIUM K CHCTEME HEPABEHCTB

a<-x>+x+4,

a<x’+x—4.

N300pa3um Ha TNIOCKOCTH (X; @) MHOKECTBO TOYEK, KOOPAMHATHI KOTOPBIX YIOBIIETBOPSIOT
nmoJrydeHHo# cucteme. [Ipn KOHKpETHOM 3HAYEHHWHW TapameTpa a = ol pelIeHUeM HaIlero
HEpaBEHCTBa OYAyT aOIHCCHI TEX TOYEK TOPU30HTAIBHON MPSIMOM a = oL, KOTOPbIE HAXOMSATCS B
3amTpUXoBaHHOW oOmactu. Haiimem Toukm mepecedenuss A(2; 2), B(-2; -2) Hammx Todek
mapa6oun u Bepmmny C(-0,5; -4,25) mapabois! a = x? +x — 4.

Jlanee mosyyaem: ecid a > 2, TO COOTBETCTBYIOIIAs TMpsiMas IE€peceKaercs C
3alITPUXOBAHHON 00J1aCThIO.
Ecim —2 < a < 2, To CcOOTBETCTBYIOMIas MpsiMas MepeceKaeTcsl ¢ 3allTPUXOBAHHON

o6macTeio 1o oTpe3Ky. Konmamu storo orpeska Oyayt Touku ¢ abuuccamm Ya(-1 + /17 +4a)
(GoJBIIHIT KOPEHb YPaBHEHHS a = X° + X — 4 WM X° — X — 4 + a= 0).

Ecrm 4% < a < -2, TO ropu3OHTaJbHas TpsMas, COOTBETCTBYIOIIAs TaKHM a,
MepeceKaeTcs ¢ 3allTPUXOBAHHOW 00JIACTHIO TI0 IByM OTpe3KaM. PemreHrem HepaBeHCTBa OyieT

Yo(1-17-4a) <x<-%(1++/17 +4a),
Yo(-1+/17 - 4a) <x <-Yo(1 ++/17 + 4a).

Ecmu a < -4%, 1o Y4(1 - 17 - 4a) <X <Y(1 ++/17 - 4a).

CucreMbl PAIHOHAJbHBIX HEPABEHCTB
[IycTh HAanO HAWTHM YKCIIOBBIC 3HAUCHHS X, TMPH KOTOPBIX NPEBPAIIAIOTCS B BEPHBIC
YHCIIOBbIC HEPABEHCTBA OJHOBPEMEHHO HECKOJBKO pallMOHAIBHBIX HEpPaBEHCTB. B  Takux
ClIydasiX TOBOPST, YTO HAJIO PEIIUTh CUCTEMY PAllMOHAIBLHBIX HEPABEHCTB C OJTHUM HEU3BECTHBIM
X.

YToOBI pelIuTh CUCTEMY PALIMOHAIILHBIX HEPABEHCTB, HAJI0 HAWTH BCE PEIICHHUS KAKIOTO
HEPaBEHCTBA CUCTEMBL. Toraa o0Ias 4acTh BCEX HAMJICHHBIX PEIICHUH W OyneT penieHuemM
CUCTEMBI.

[Ipumep 1: Pemuts cuctemMy HEpaBEHCTB

x-1)(x-5)(x-7)<0,

rror! > 0.

Hayala peniaeM HepaBeHCTBO

x-DExE-5)Ex-7)<0.

[Tpumensist MeTO MHTEpBalia, HAXOAUM, YTO MHOKECTBO BCEX PEIICHHH HepaBeHCTBA (2)
COCTOUT M3 JIBYX UHTEepBaJoB: (-o0, 1) u (5, 7).
Teneps pemrum HEpaBEHCTBO
Error! > 0.
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[IpuMeHsist MeTO] UHTEPBAJIOB, HAXOAUM, YTO MHOKECTBO BCEX PEIICHUH HEpaBeHCTBA (3)
TaKK€ COCTOMUT UX JIBYX UHTEPBAJIOB: (2, 3) 1 (4, +o0).

Tenepb Hago HaWTM OOLIYHO 4YacTb pelweHun HepaBeHcTB (2) u (3). Hapucyem
KOOPAMHATHYIO OCb X M OTMETMM Ha Hel HalgeHHble peleHua. Tenepb ACHO, YTO 06LIEN
YacTblo peweHnn HepaBeHcTB (2) n (3) asnaetca nHtepsan (5, 7).

CnepoBaTte/ibHO, MHOMECTBO BCEX peleHUn cuctembl HepaBeHCTB (1) cocrasnser
nHtepsan (5, 7).

[Tpumep 2: Pemuth cucreMy HEpaBEeHCTB
x?2—6x+10<0,
Error! > 0.
Pemmm cHavana HepaBEeHCTBO
x?—6x + 10 <0.
[Ipumensist MeTO/| BbIICNIEHUS IOJTHOTO KBaJpaTa, MOXKHO HAalUCaTh, YTO
X2 —6x+10=x2-2x3+32-32+10=(x-3)2 +1.
[ToaToMy HepaBeHCTBO (2) MOYKHO 3amKcaTh B BUJE
(x-3)%+1<0,
OTKYJla BUJHO, YTO OHO HE UMEET PEIlECHUU.
Tenepb MOKHO HE pelIaTh HEPABEHCTBO
Error! > 0,
TaK Kak OTBET YK€ CeH: cucTema (1) He MMeeT peleHuN.

[Tpumep 3: Pemmth cructemMy HEpaBEHCTB
Error! <1,
X2 < 64,
PaccmoTpuM cHavana nepBoe HEPABEHCTBO; UMEEM
Error! - 1 <0, Error!< 0.
C nmomo11p0 KPUBOl 3HAKOB HAXOIUM PELIECHUS 3TOTO HEpPaBEHCTBA: X < -2;
0<x<2.
PemuM Temeph BTOpPOE HEPABEHCTBO 3aJaHHON cucTeMbl. Mmeem X? - 64 < 0, wmm (X —
8)(x + 8) < 0. C moMouIpI0 KPUBOM 3HAKOB HaXOIUM pPEIIeHUs HepaBeHCTBA: -8 < X < 8.
OTMeTHB HaiiJleHHbIE pEIlIeHUs] MEPBOrO U BTOPOrO0 HEpPaBEHCTBA Ha OOLIEH YUCIOBOM
npsMoil (puc. 6), HaiiieM Takue MPOMEXKYTKH, TJle ATH pPELIeHUS COBMANaAOT (IIpeceyeHue
pemeHun): -8 < X < -2; 0 < X < 2. DTO U eCTh PEIICHUE CUCTEMBI.

[Ipumep 4: Pemiuts cucteMy HEpaBEHCTB

x? > 100x3;
Error! > 0.
[Ipeobpa3yem nepBoe HEPABEHCTBO CUCTEMBI:
x}(x — 10)(x + 10) > 0, wmm x(x — 10)(x + 10) >0
(T.K. MHOXHTETM B HEUETHBIX CTENEHSIX MOXKHO 3aMEHATh COOTBETCTBYIOIIMMHU
MHOKUTENISIMM TEpBOM CTENEeHu); C MOMOINBI0O METOJa HMHTEPBAJIOB HaiJeM pelieHus
nocnenHero Hepasencerna: -10 <x <0, x > 10.
PaccMoTpuM BTOpO€ HEPaBEHCTBO CUCTEMBI; UMEEM
Error! <0.
Haxomnm x <-9; 3 < x < 15.
OObenMHUB HalIeHHbIE peleH s, ToayduM X < 0; x > 3.

[Tpumep 5: HaiiT 11e71049HUCICHHBIC PEIICHUS CUCTEMbI HEPABEHCTB:
x+ty<25
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X—y>-3,
y-1>0.

emienue: [IpuBenem cucremy K BULy
X+y<25,
y—X<3,
y>1.
KJIaJblBas IE€PBOE W BTOPOE HEpPaBEHCTBA, MMeeM Y < 2, 75, a yuuThiBas TpeThe
HEpaBEHCTBO, HailneM 1 <y <2,75. B 3TOM uHTEpBaje COAEPKUTCS TOIBKO OJHO LIEJI0E YUCIIO 2.
[Ipu y = 2 13 1aHHOW CUCTEMBI HEPABEHCTB MOJIy4YUM

x<0,5,
x> -1,

oTkyna —1 < X < 0,5. B aTrom uHTEpBaje coAepKUTCS TOIBKO OJHO 1enoe yucio 0.
OtBer: x =0,y =2.

6. @DoHA OLEHOYHBIX CPEACTB /JIsl INPOBEJACHHMS TEeKYLIero KOHTPOJIA 3HAHHIA,
NPOMEKYTOYHOM aTTecTALMH 00y4YaIOLIMXCH M0 JMCUHUILIHHE

@OH/I OLEHOYHBIX CPEACTB I NMPOBEJIEHUS TEKYHIEro KOHTPOJS 3HAHUM, NPOMEKYTOUYHOH
aTTECTaluy IIPUBEJEH B IPUIIOKEHUN

7. IlepeyeHb OCHOBHOI M [ONOJHUTEJbHOH Y4eOHOU JHUTEPATYPbI, HEOOXOAUMOM s
OCBOEHHS THCIUIIIHHBI

IlepeyeHb OCHOBHOM JIUTEPATYPHI

1.T'yceB, B.A. T'eomerpus: yueOHOe mocoOue miia cpemHero Mpo¢ecCHOHATBHOTO
ob6pazoBanus / B. A. I'yces, U. b. KoxyxoB, A. A. IIpokodreB. — 2-¢ u31., UCIIp. U JOI. —
Mocksa: UznarensctBo FOpaiit, 2022. — 280 c. — (IIpodeccnonanpHoe 00pa3oBaHue). —
ISBN 978-5-534-08897-7. — Texkcr: anexrponHsiii // O6pa3oBatenbHas miaTdopma FOpait
[caiit]. — URL.: https://www.urait.ru/bcode/494638

2. JlutBunenko, B.H., [Ilpaktukym 10 »3JeMeHTapHOW  MaTemaTuke. Anredpa.
Tpuronomerpus / B.H. JIutBunenko, A.I'. MopakoBud. — Mocksa: [Ipocemienue, 1995. -
352 ¢. — ISBN 5-87484-023-0; To xe [Daekrponnsiii pecypc]. - URL: https://uch-
lit.ru/matematika-2/dlya-studentov/litvinenko-v-n-mordkovich-a-g-praktiku

IlepeyeHb 1ONOJHUTEIBHOM JUTEPATYPHI

1. Mamuurep, B. A. Maremaruka: norapudMu4ecKie ypaBHEHHsS U HEPaBEHCTBA: y4eOHOE
nocobue s cpenHero mpodeccruoHanpHOro obpazopanus / B. A. Jlanmuarep. — 2-¢ u3m.,
ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2022. — 176 c. — (IIpodeccronansHoe
oOpazoBanue). — ISBN 978-5-534-05316-6. — TekcTt: anexTpoHHbIN // OOpa3oBaTenbHas
mwiaropma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/492730

2. Hamunrep, B. A. MaremaTnka: TpPUTOHOMETPUYECKHE YpPABHEHHMs U HEPaBEHCTBA:
yuebHoe mocobue ist cpeqHero mpodeccuonansHoro oopasosanus / B. A. Jlanunrep. — 2-

€ wu3l., ucnp. u  jgom. — MockBa: MszgarensctBo HOpaiit, 2022. — 136c.—
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-08453-5. — TekcT: 3MeKTPOHHBIHA
// Ob6pasoBarenbHas iatdopma IOpaiit [caiT]. — URL:

https://www.urait.ru/bcode/492901
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3. Jamunrep, B. A. MaremaTtuka: 3amauu ¢ MoJayaeM: yueOHOe mocoOue At CpeIHero
npodeccroHabHOTO oOpa3oBanus / B. A. [lanunrep. — 2-e u3a., ucnp. u qom. — MocCKkBa :
WznarensctBo  FOpaiit, 2022. — 364 c.— (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-04793-6. — Texkcr: anektponHslii // ObpazoBarenbHas miatdopma FOpaiit
[caiiT]. — URL.: https://www.urait.ru/bcode/492899

8.Ilepeyenbr coBpeMeHHBIX NPO(ECCHOHAIBHBIX 0a3 [TaHHBIX, HH(POPMALMOHHBIX
CIPABOYHBIX CHCTEM

Bce oOywarommecst yHuUBepcuTeTa OOECHEUEHBI JOCTYIOM K  COBPEMEHHBIM
npodeccruoHalIbHBIM 0a3aM JaHHBIX U MH(QOPMAIMOHHBIM CIIPAaBOYHBIM cHUCTeMaM. EjxkeromHoe
OOHOBJIEHHE COBPEMEHHBIX NMPO(PECCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM OTPa)KEHO B JIMCTE aKTyaJu3aluu padodell IporpaMMBl.

CoBpeMeHnHble npodeccuoHATbHbIE 0a3bl JAHHBIX:

1. Tlopran ®@egepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB  BBICIIETO
obpazoBanus: http://fgosvo.ru

2. ®enepanbublil mopran "Poccuiickoe oOpazoBanue: Www.edu.ru

3. Undopmammonnas  cucrema  "ExmHoe  OKHO  gmocTtyma K 00pa3oBaTeIbHBIM
pecypcam": window.edu.ru

4. ®enepanbHbIi HIEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos: fcior.edu.ru

5. Enaunas xoyuteknus nHGOPMaIHOHHO-00pa3oBarTeIbHbIX pecypcoB: school-collection.edu.ru

6. JlexTopwmii MunoOpHayKH/MUHIIPOCBEIIEHUS Poccun: https://vk.com/videos-
30558759?section=album_3

7. DBC "YuuBepcurerckas oubmuoreka onnain": http://biblioclub.ru

8. DBC «Jlauby: https://e.lanbook.com

HNudopmanmoHHbie ClIPaBOYHbIE CHCTEMbI:

1. TlouckoBas cuctema Suaekc https://yandex.ru/

2. TlouckoBas cucrema Pam6iep https://www.rambler.ru/
3. Tlowmckosas cucrema Google https://www.google.ru/

4. TlouckoBas cucrema Mail.ru https://mail.ru/

9. OnucaHue MaTepuaJIbHO-TEXHHMYECKOH 0a3bl, He00X0AMMOH UI1  OCYLUEeCTBJICHUS
o0pa3oBaTeIbHOI0 MpoLecca N0 AUCHUIIMHE

HJ'ISI OCYIICCTBJICHHUA O6pa30BaTeJ'IBHOFO mnmponoecca 110 AUCHUIUIMHEC HMCCTCA B HAJIW4YHUH
cJIcayronias MaTepruajibHO-TCXHUYCCKAA Oa3a:

Ayauropun IIporpammMuoe obecnieuenmne
- ydeOHas ayIuTOpuUs JUIS IPOBEICHUST yIeOHBIX OnepannoHHas cucTeMa
3aHIATHUI MO JUCIUIIINHE, OCHAIIICHHAS [lakeT OpUCHBIX IPUIOKEHUH

KOMIIBIOTEPOM C BBIXOJIOM B HHTEPHET, Bpaysep Firefox, Snnexe

MYJIBTUMEHNA TIPOEKTOPOM;

- MOMELIEHHE JJISl CAMOCTOSITEIbHOM paboThI
oOyyaromuxcs, OCHaIlleHHOE KOMITbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJKIFOUYEHUS K CETU
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WuTtepHeT u 00ecrieyeHneM JOCTYIIA B 3JICKTPOHHYIO
nHpopMannoHHO-00pa3oBaTenbuyo cpeny [ TTY;

- CIICUAJIM3UPOBAHHAA ayAUTOPHA 1JIS TPOBCACHUA
1a00paTOPHBIX PadOT MO AUCHIHUTUIHHE,
OCHallleHHasi HA0OpOM pEaKTUBOB U JIaDOPaTOPHOIO
000pyI0BaHMUS;

10. Oﬁyqelme HHBAJIHUAOB U JUII C OTPAHUYCHHBLIMHA BO3MOKHOCTSAIMHU 3I0POBbS.

[Ipu HeoOxomuMocTu pabodasi mporpamMma JUCHMIUIMHBI MOJKET OBITh aJanTUpoBaHA s
obecrieueHruss 00pa30BATENBPHOTO  MpoIlecCa HWHBAIMIOB MW JIMIl C  OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 370poBbs. Jlyis 3TOrO TpedyeTcst 3asBi€HHE CTyIEHTa (ero 3aKOHHOTO
MPEACTaBUTENS) U 3aKIIF0UEHUE TICUX0JIOTO-MeIuKo-Tieaarorundeckoit komuccuu (ITMIIK).

ABTOp (coctaButens): cr.mp. Connmatora H.I'.

[Tporpamma onoOpeHa Ha 3acegaHuy Kadeapsl MaTeMaTHKA U SKOHOMUKHU
ot 26.06.2023r, npotokon Ne 8

3aB. kadeapoit Kamenckux H.A.

Ilpunoscenue

MunucrepcTBo 00pazoBanusi MoCKOBCKOi# 001acTH
I'ocynapcrBenHoe o0pa3oBare/ibHOE YUpeKIeHUue
BbICHIero o0pa3oBaHusi MOCKOBCKOM 00J1acTH
«['ocymapcTBeHHbII T'YMAHUTAPHO-TEXHOJOTMYECKUA YHUBEPCUTET

®OH/] OLEHOYHBIX CPEJCTB }
JUISI IPOBEJEHUS TEKYIIETO KOHTPOJISI 3HAHMIA, IPOMEKYTOUYHOM
ATTECTAIIMHU MO JUCLHMIIINHE

b1.0.07.03
DJIeMeHTapHAsi MATEMATHKA C IPAKTHKYMOM M0 PeLIeHHIO0 3a/1a4

HanpasJienue noaroroBKu 44.03.05 Ileparoruyeckoe o0pazoBaHue

(c aBymst npoHJIsIMH MOATOTOBKH)

Hanpasaennocts (mpogpuiin) Maremaruka, MHpopmaTnka
NPOrpaMMblI
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Kpammpukanus BEINYCKHUKA bakanasp

dopma o0yueHust Ounas

OpexoBo-3yeBo
2023 1.

1. UnaukaTopbl JOCTHKEHUST KOMIIeTeHIHii

Konu
HaMMEHOBaHUE
KOMIIETEHIINHU

HanmenoBanue HHAUWKAaTOpa JOCTUKCHHUA KOMIICTCHI NN

[IK-1. Cnocoben
OCBaMBaTh U
HCII0JIL30BaTh
TEOPETUUCCKUE
3HAHUA U
MPaKTUYECKUE
YMEHHUSI U HaBBIKU B
MpeAMETHON
o0JyacTu mpu
perieHun
poheCcCHOHATBHBIX
3a7a4

MK-1.1

3HaeT CTIPYKTypy, COCTaB W JHJIAKTHYECKUE EIAWHUIBI IPEIMETHOM
obnactu (TIperno1aBaeMoro npeamMeTa).

MK-1.2

YMeeT OCyIIeCTBISTh OTOOp YYEOHOTO CONCpKaHWS Uil €ro peam3aliid B
pa3muHBIX opmax oO0ydeHus B cootBerctBu ¢ TpedoBanusiMu GI'OC OO.
MK-1.3

JleMOHCTpHpYeT yMeHHe pa3paldaThiBaTh pa3iuvHbie (HOPMBI yudeOHBIX
3aHATUH, PUMEHSITh METOJIbI, IPHEMbI M TEXHOJOTHH OOYUYCHHsI, B TOM
qrcie HHQOPMaIOHHbIE.

2. Onucanue moka3zarejeili H KpUTepHEeB OLCHHBAHMSA KOMIETEHLUHMH HAa Pa3IMYHBIX
3Tanax ux (popMHUpPoOBaHUsl, ONMCAHHE KA OLlEHMBAHUA

OneHka ypOBHS OCBOGHHMS KOMIIETEHLMH Ha pa3HbBIX JTamax uX (OPMUPOBAHUS
MIPOBOJIUTCS HA OCHOBE JU(PPEepeHIIMPOBAHHOTO KOHTPOJIS KaXI0TO TIOKa3aTesi KOMIETEHIIUU B
paMKax OLIEHOUYHBIX CPEACTB, NpuBeaeHHBIX B DOC.

OneHka «OTJIIMYHO», «XOPOLIO», «3a4TE€HO» COOTBETCTBYET HNMOBBIIIEHHOMY YPOBHIO
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OCBOCHHMSI KOMIIETEHIIMM COTJIACHO KPUTEPUSIM OIICHUBAHUS, NPUBEACHHBIX B TaOJHUIE K
COOTBETCTBYIOILIEMY OLIEHOUYHOMY CPE/ICTBY.
OrneHka «yJIOBIETBOPUTENIBHO», «3aU4TEHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOCHHS

KOMIETECHIIMM  COTJIaCHO  KPUTEPHSIM  OLEHHMBAHWSA, NPUBEIACHHBIX B  Tabmuie K
COOTBETCTBYIOIIEMY OLIEHOYHOMY CPEICTBY.

OneHka «HEYIOBJIETBOPUTEIBHO», «HE 3aYTEHO» COOTBETCTBYET IIOKA3aTEINI0
KKOMIIETEHIMS He OCBOEHAY.

[IpencraBnenue
Ne |HammeHoBanue Kparkas pedl
OLIEHOYHOI'O
1/ | OIIEHOYHOTO XapaKTepUCTUKa CpENCTBA B Kputepuu onieHuBanus
Il cpencraa OLIEHOYHOTI'O CpPEeACTBa p
donme
2 3 4 5

Oyenounsvie cpedcmaa 0 NPOBedeHUs. MeKyUWe20 KOHMpOis

1) Tecr Cucrema TectoBbIC Onenka «Omauyno»: B TECTE
CTaHIAPTU3UPOBAHHBIX 3a/1aHus BhINONTHEHO Oonee 90% 3amaHuid.
3a/IaHUM, TIO3BOJIAIONIAS

(okazaTens W3MEPHTh YPOBEHb 3HAHHIL. Ornenka «Xopouioy»: B TeCTE }
BBITIONTHEHO Oonee 75 % 3a1aHui.

KOMIICTCHIINH

«3HaHue») OreHka « YoosnemeopumenvHo»: B
TecTe BhIMOIHEHO Oosee 60 %
3aJlaHUM.
Orenka «HeydosiemeopumenbHo.
B TeCTe BBIOJHEHO MeHee 60 %
3aJJaHUN.

2) IIpe3enTanus Pa6ora, HanpaBieHHas Ha TemaTtuka Orenka «Omauuro»: IOKa3aHo
BBITIOJIHCHHAE KOMILJICKCA Mpe3CHTAMHA YMEHHE KPUTHYCCKOr'0 aHAIM3a
y4eOHBIX nnpopmanmn. Copepxanue

(mokasatens HCCIIEIOBATEIbCKUX MPE3EHTALNH ITOJIHOCTHIO }
KOMIICTEHIIIH sanas, COOTBETCTBYET 3asBJICHHOHN TEME,
«YMenHe») PaccMOTpEHBI TUCKYCCHOHHBIE

BOIIPOCHI 110 TIpobiieMe, claiabl
PacIONOKeHbI JJOTUYHO,
MOCIIEI0BATENBHO, 3aBEPIIACTCS
MPEe3eHTAIINS YeTKUMH BBIBOJIAMH.
[TpuCyTCTBYIOT MILTFOCTPATHBHO-
AHAJMTUYECKHE MaTepHAaIIbI
(TabMHIIEI, AUATPAMMEL, CXEMBI U T.
).

Orenka «Xopouto»: IOKa3aHO
YMEHHE KPUTHYECKOTO aHaJH3a
napopmanmn. ConepxaHue
MPE3EHTAIMH TTOJTHOCTHIO
COOTBETCTBYET 3asIBJICHHOI TeMe, HO
TEMa PACKPhITA HEJOCTATOIHO
TIOJTHO, TIPH 0POPMIICHUN
MPE3CHTAINN UMEIOTCS HETOUYETHI.
IIpUCyTCTBYIOT HILTIOCTPATHBHO-
AHATMTUYECKAE MATEPUATIBI
(TaOMHIIBI, AUATPAMMEIL, CXEMBI U T.
o).

OreHka «YoosnemsopumenvHo»: He
MOKa3aHO YMECHHE KPUTHIECKOTO
aHam3a nHdopmanun. Comepxanue
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MpE3CeHTalli HE B TIOTHOM MEpe
COOTBETCTBYCT 3asBJICHHOMN TEMC,
TEMa pacKpbITa HEAOCTATOYHO
IMOJIHO, HapyHi€Ha JIOTUYHOCTb U
MMOCJICA0OBATCIIbBHOCTE B
PpacnoIoKCHUN CHaﬁHOB.
I/IJ'IJ'IIOCTpaTI/IBHO-aHaJ'II/ITI/IquKI/Ie
MaTcpuraJibl HE NMPCACTABJICHBI.

Onenka «HeydosniemeopumenbHo.
MPE3CHTAINS HE COOTBETCTBYET
3asIBIICHHOI TeMe, MaTepHal
M3JIOKEH HETIOCIIEA0BaTENbHO, SI3BIK
MPE3CHTAINN HE OTPaKaeT
HAyYHOTO CTHIIS.

3)

PacueTnas
padora
(pemenne
3aja4)

(moka3zatens
KOMIICTCHIINH
«Bnanenuey)

CpencTBo npoBepKu
BJIA/ICHHUS] HAaBBIKAMU
MPYMEHEHHUS TOJTy4YeHHBIX
3HaHUU M0 3apaHee
ONpeIeJIEHHON METO/INKE
JUIA pelIeHus 3a1ay.

3agaun

Onenka «Omauyno».
MIPOJEMOHCTPUPOBAHO MOHUMAHKE
METOJIMKU PEIlICHUs 3aJIa4uM U ee
npuMeHeHue. Pemienne
KayeCTBEHHO 0(hOpMIICHO
(aKKypaTHOCTb, JOTUYHOCTB).
Hcnonbs30BaH HETpaIMIIMOHHBIHN
MOJIXOJT K PEIICHUIO 3a/1auH.

Ornenka «Xopouio»:
MIPOIEMOHCTPUPOBAHO TIOHIMAaHHE
METO/IMKH PELICHUE U ee
npuMeHeHue. Pemenue 3anaun
othopmiieHo.

Ouenka «YooeremgopumensHo.
MPOJEMOHCTPUPOBAHO TIOHUMAaHNE
METOJUKH PEIICHUs U YaCTUYHOE €€
MPUMEHEHHE.

Onenka «HeydosnemeopumenbHo.
3aJa4ya He pelIeHa.

Ouyenou

Hble cpedcmaa OJisl NPOBeOeHUs. NPOMENCYMOUYHOU ammecmayuu

4)

3auer

KontponsHoe Meponpusitue,
KOTOpOE IPOBOAUTCS 110
OKOHYaHUH U3yYCHHS
JHCLUTITHHBL.

Bompocsr k
3a49eTy

«3aumeno».

3HAHHUe TEOPUH BOTIPOCa,
MOHATHHHO-TEPMHUHOJIOT TIECKOTO
ammapaTa JUCIUILTHHEI (COCTaB U
COJIep’KaHue TIOHSATUH, UX CBA3EH

MEXITy COOOH, X CHCTEMY);

YMeHHe aHAIN3UPOBATh MPoOIeMy,
COZIEPKATEIbHO M CTHIIMCTHIECKI
TPaMOTHO M3J1arath CyTh BOIIPOCA;

BJAaJ¢eHHUE aHATUTUYCCKUM
CII0CO0OM H3JI0KEHUS BOIIpOCa,
HaBbIKaMH1 apryMEHTaIlNH.

«He zaumeno»:

3HaHUE BOIIPpOCa HAa YPOBHE
OCHOBHBIX HOH?ITHI}’I;

YMeHue BbIICIIUTE I'TITaBHOE,
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copMyIHpOBaTh BBIBOJbI HE
MIPOIEMOHCTPUPOBAHO;

BJIajJIeHHe HABBIKAMU apTyMEHTALIUH
HE TIPOJIEMOHCTPUPOBAHO.

3. TumoBble KOHTPOJIbHBIE 3aJaHUS W/MJIH HHbIE MaTepUAIbl IS NPOBeIeHHSA
TeKYILIero KOHTPOJIsl 3HAHUI, MPOMEXKYTOYHOM aTTeCcTAlMU, HE0OX0AMMBbIEe VISl OLlEHKHU
3HAHMA, YMEeHHUIi, HABHIKOB W/WJIM ONbITA [1eSITeJLHOCTH, XapPaAKTEePU3YIOUIUX 3TalbI
(opMupoBaHNs KOMIIETEHIIUI B MpoLiecce 0OCBOeHUs 00pa3oBaTeIbHOM MPOrpaMMBbl.

33}13]—[“5] IJIS IPOBEACHUA TCKYHIETr0 KOHTPOJIA 3HAHUI
TecroBble 3a1aHUA
1) Pemmuts ypaBHenue: Error! = 1.
A) 0,
b) 1,
B) Her pemennit,
I') xe (—o0; 1)U(1; o).

2) Penmuts ypaBHenwue: Error! = 0.

A') Her pemienutf,

b) -1,

B) -5,

I -1;-5.

3) Pemuth ypaBHeHue: Error! + Error! — Error! = 0.
A) —2; Error!; 5,

b) Her pemennit,

B) xe (—o0; 3)U(3; ),

I xeR.

4) Pemmuth ypaBHeHue: ax = 1.

A) Ecm a # 0, To XeR; ecmu @ = 0, To HET peneHu,

b) Ecnu a = 0, To Het pemenuii; ecau a = 0, To X = Error!,
B) Ecmua =0, 1o XeR; ecniu a # 0, T0 X = Error!.

I') Her pemenwuii.

5) Ilpu kakux a ypaBHeHue ax>—4X +a+ 3 =0 umeer 6olee 0JHOTO KOPHs?
A)-4<a<0,

b)0<a<1],

B) ae(—o0; 0)U(0; ),

IN-4<a<0;0<a<l.

6) Ilpu kakux a ypaBHeHue (a — 2)X? + (4 — 2a)X + 3 = 0 uMeeT eIMHCTBEHHOE pelieHue?
A) 2,

B) ae(—w; 2)U(2; ),

B) 5,

I -4

7) Pemmts ypaBuenue: [X> — 1| + [a(x — 1)] = 0.

A)Ecmma#0, 10 Xx=1;ecma=0, To X = %1,

b) Ecnu a # 0, To HeT pemenuii; ecnu a =0, To X = 1.
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B) x =41,
I') Her pemenuii.

8) Pemuthb cucremy:
Error! — Error! = Error!,

y?-x-5=0.

A) (45 3), (4, - 3),
b) (1; 2),

B) Her pemenuit,
I') xeR, y=43.

) Pemuth cuctemy:
X2 +y2-2x=0,
X2 —2xy +1=0.

A) (1;,-1), (5;5)
b) Het pemenuii,
B) (1;1),

D) (=2;3), (3;-2).

10) Tlpu xkakux a HepaBEeHCTBO 2X + @ > 0 SIBJIIETCS CICACTBHEM HEPABEHCTBA

3a>07?

A) Error!,

b) a > Error!,

B) npu n106mIx 3,
I') a <Error!.

11) Haiitn HanGoJbiiee 1enoe X, yAOBJICTBOPSIOIINE HEPABCHCTBY:
Error! - Error!> 1.

a) xe(-o; -3,5),

0) -3,

B) 4,

') HET pelIeHuH.

12) Haiitu HanboIbIIIEE LIETOE X, YIOBICTBOPSIOIINE HEPABEHCTBY:
Error!- Error! > -Errorl.

a)s,

0) -3,

B) 4,

T')HET pellieHuil.

13) Haiitu 11e0YUCIICHHBIC PEIICHHSI HEPABCHCTB!
Error!< 0.

a)0, 1,2,

0) 4,5,

B) 7,
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I')HET pELCHUM.
14) HaiiTi 1eJI04YHCICHHBIC PEIICHHUS HEPABEHCTB:

17 - 4x <0,
10x — 67 < 0.

a)s,
0) -3, -4, -5,
B) 5,6,

I')HET peleHui.

15) Pemuth HepaBEHCTBO:
Error! - Error! <O0.

a) (-0; -3)u(0; 3,

6) (=3, 0)(0; =),

B) (5:7),

T') HET peuIeHHil.
16) Pemmth HEpaBeHCTBO:

Error!< -Error!.

a) (-00; -3/25)U(0; =),
6) (-12, 0)u(7:9),

B) (-o0;)U ( Error!; 5),
T') HET peIIcHUH.

17) PemuTh HEPABEHCTBO:
Error!< -1.

a) (-9; -5)u(0; 8),

6) (-8, -7)(1;3),

B) (-o0; -7)U(1; 3),

') HET pEeIICHUH.

18) Pemmth HEpaBEHCTBO:
Error!< Errorl!.

a) [-4; -2)u(0;5],

6) (-1, 0]w[1;7),

B) (-4; -3)uI[5; 7],

') HET pelIeHuH.

19) Pemnth HEpPaBEHCTBO
|1,5-3x| <3

a) (-2151 'Z)U(01 315]1

6) (_0151 115)1

B) (-4151 '315)1

T') HET PELICHUH.

20) Pemmth HEPABEHCTBO:
Error! > |X+2|.
a) (-3; -1),
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6) (0; 1),
B) (-7, -10),

I') HET peUICHUII.

OmBerel: 1 -1;2-B;3-B;4-5;5-1;6-B;7-A;8—A;9-B;10-b;
11-B;12—-A;13-A;14-B;15-A;16-B; 17 -5; 18 —=B; 19 - b; 20 — A.

RBooo~NoO WD E

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

TemaTnka npe3eHTanui
ToxnecTBeHHbIE TPeoOpa30BaHUs PALlMOHAIBHBIX BbIPAXKEHUN
ToxnecTBenHble MpeoOpa3zoBaHus IPOOHO-PAIMOHAIBHBIX BBIPAXKEHUIN
ToxnecTBeHHble MpeoOpa30BaHUs UPPALIMOHAIBHBIX BbIPaXKEHUM.
ToxnecTBeHHbIe TpeoOpa30BaHuUs MOKA3aTENbHbBIX BBIPAKEHUM
ToxnecTBeHHbIe MpeoOpa3zoBaHUs JOTaPUPMUUECKUX BbIPAKEHUN
Pemenue anreOpanueckux ypaBHEHUN U HEPABEHCTB
Pemrenne panmoHabHBIX YPABHEHUN U HEPABEHCTB
Pemrenne nppanoHaIbHbIE YpaBHEHU U HEPABEHCTB
Pemenune HepaBeHCTB, coAepKallUX IEPEMEHHYIO 10| 3HAKOM MOAYJIS
Pemenue ypaBHeHUH, coliepKaliuX NEPEMEHHYIO 110 3HAKOM MOYJIst
Pemenue norapugmMuueckux ypaBHEHH U HEPaBEHCTB
Pemrenne nokasaTenbHbIX YPaBHEHU Y HEPABEHCTB
Pemrenne ypaBHeHUI 1 HEPABEHCTB € ITapaMeTpamMu
[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN
Jloka3aTenbCcTBO TOXKIAECTB U HEPABEHCTB
Pemrenne TpuroHOMETpUYECKUX YPABHEHUI U HEPABEHCTB
[IpeobpazoBanue BeIpaKeHUN ¢ 0OpAaTHBIMH TPUTOHOMETPHUUYECKUMH (PYHKITUSIMU

Tpeyronpauku. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB
Menuana, buccekTpuca, BbICOTa, CPeIHsS JTUHUS TPEYroJbHUKA

TPEeYroJbHUKa
buccekrpuca yrna, cepeMHHBINA TEPIEHIUKYISP K OTPE3KY

OIIpeNENeHNs1, CBOMCTBA U TPU3HAKU

[Inomanpe TpeyroyibHUKA, HapAJIEIOrpaMma, Tparneuuu

Teopema IIudaropa. Teopemsr cuHycoB 1 KocunycoB. Teopema Ctroapta
[Togo6ue TpeyroabHUKOB

OxkpyxHOCTb. B3anMHO€ pacnoioxkeHue npsiMoi U OKPYKHOCTH, IBYX OKPYKHOCTEH
LlenTpanbHble ¥ BIUCAHHBIE YIJIbI

VYribl MeXy XOpAamu, CEKYILIMMU U KacaTeIbHbIMU

CBoiicTBa X0OpA, CEKyIIuX U KacaTenbHbIX. Teopema [Itonemes

Bnucanubie 1 onMcaHHbIe TPEYTOJbHUKU. BHEBNMCAHHBIE OKPYKHOCTH
Bnucanubie 1 onMcaHHbIE YETHIPEXYTOJIbHUKY. [[paBuiibHbIE MHOTOYT OJIBHUKHU
JlnrHa OKpY>KHOCTH U IJIOIIA]Ib Kpyra

[TapannenpsHOCTH NPSIMBIX B IPOCTPAHCTBE

[TapannensHOCTH NPSIMOM U IIIOCKOCTH. [lapajuienbHOCTB NIIIOCKOCTEN

Yron mexay NpsMbIMU B IPOCTPAHCTBE

[lepnienaukynsapHOCTh NpsMbIX. [lepreHAMKYISAPHOCTS IPSAMOM U INIOCKOCTH
Teopema o Tpex nepneHauKynsapax. Paccrossaue Mex 1y IpsAMbIMHU U IUI0CKOCTSIMU
MHororpansuku. Terpadap, nupamMuaa U UX CBOMCTBA

[Tapannenenunen, mpu3sMa U UX CBOMCTBA

VYceuennas nupamuga. CeyeHus BBITYKJIBIX MHOTOTPAaHHUKOB

Brmcannbie u onrcaHHbIe cepsl

. Hununnap. Konyc. Yceuennsrii konyc. Ilap
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Pemenue ypaBHeHU U HEPABEHCTB ¢ OOPATHBIMU TPUTOHOMETPUUECKUMH (QPYHKIIUSIMU

N3mepenue otpe3koB u  yriaoB. COOTHOHIEHHS MeEXAY CTOPOHAMU U yIJIaMH

Mpuoroyronsuuku. [lapamienorpamm, NOpsAMOYroJbHUK, poMO, KBaapaT, Tpamenus:



44. KoMOMHALIMU MHOTOTPAHHUKOB M KPYTJIBIX T

45. O0beM mapajuleNienuIeaa, MPU3Mbl, MUPAMUIBI, YCEYEHHOW NHpaMH[bI, LWIMHIPA,
KOHYCa, yCEYEHHOI0 KOHYyCa, 11apa

46. Inomaap NOBEPXHOCTH IIWIMHPA, KOHYCa, YCEUEHHOTO KOHYCa, chepsl U ee yacTei

3anaun
Pacuernas padora 1

Bapuanr 1
1.Peminte ypaBHEeHHUS.
|x|-2|x+1]+3]x+2|=0
Ux+7+3Y28-x=5
2.Y1poCTUTh BbIpaXKEHHE
JVE-2*49+4y5 +3a® -3/a

\/x/§+2*4\/9—4\/§ +a

X'+ x? +1

3. Pemute HepaBencTBa: @) ———— < 0;
X®—4Xx-5

6) [x—1+[2x+1 > 3+Xx;
B) 57" >5% +4;
r) Iog7x—logX%22;

m A3x—2>1.

Bapuant 2
1.Pemuth ypaBHEHUS
| x2-9|+[x-2|=5

Ix2 —1+¥Yx?+18 =5
2.YTIIPOCTUTH BBIPKCHHE
a+1

2§/J§—\/_*6\/5+2Jé+i+a

3.Pemuth HEpaBEeHCTBA:
x*—2x? -8

X% +x-1
X+2 <3
2Xx-3

<0;

6)

3+4x
B) 4> —15-[%) +8>0;

r) log,(2—-3x) > 4x+1;

n) Vx* —2x2 +1>1-xX.

Pacuernas padora 2
1. PemuTh HepaBeHCTBA:

a) log,’x* >1
6) log, (a®*+1)<0
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Ly Ltlog X o1
1+log, x
r) (log, x—1)log, x+a)>0
1) log,(x+1)>2log, a
e) lgx+Ig(x—2a)—Ig(3x—4a)>1lga
2. Ilpu kakux @ HEpaBEHCTBA BBHITIOJIHAIOTCS PH JIFOOBIX 3HAYCHUAX X € R
a) 1+log, (x*+1) > log, (ax* +4x+a)
6) 109 0,2 ( X[+3)>1

3. Ilpum kakux a cpeau peleHui HEpPaBEHCTBA CONEPKHUTCS €ANHCTBEHHOE LIEJI0€ YUCII0?

x—=17] x—5|(x—3)
a) log,(8-x)—-log,—+log,———<a
3 (x=3) 1 3(8-x)
|x—5] x=7(9-X)
0) | —4)+log,—+log,————
) log,(x—4)+ 093(9_X)+ 005 (x—4) >a

4. Pemuthb cucremy:
log,x+log, y= S
a) Y 2
x+y=a’+a
X
5 log . (1+ y) 2-log,y
log, x+log,y=4
5. Ilpm kakux @ cucTeMa UMeeT pelieHue?
log, y+log,(x+1) =2
2) {y =a—4x

log X(L+Iog y) =log, x
6)¢ ° ‘bg,3 ° :

log, x-log,(x+y)=2log, x
6. HpI/I Kakux d CHuCTeMa UMEET €AMHCTBEHHOEC pCIHCHI/Ie?
y=x>—2x
{Iogz(4x+ y+3a)—log,(x+y)=2
7. HpI/I Kakpx a cucreMma
{sin( 3(a—-y))+3sinx=0

2log,(a— y)+2log4(2\/§)= Iogzﬁ+3log8(2x)

MMEET YETHOE YHCIIO PEIICHUIN?
8. Ilpmkakmx a>0 Touka X=3 sBIAETCSA TOUKOH MHHUMYMa (QyHKIUH

f(x)=2x>-6a’x+3
9. Ilpm KaKkuWxX 3HAYEHUSX MapamMeTpa M TOYKU 3KCTPEMYMOB (DYHKITHH
f(x)=x>=3mx* +3(m* -1)x—4
Jexar B npoMexyrke (—2; 4)
10. HaiiTu Bce 3HA4YE€HUSA 6, IPU KOTOPBIX PYHKIIUS
f(X) =6x® —20x> +5(6 +9)x—7
MOHOTOHHA ITpH Bcex X € R

11. Haiitu Bce 3HaueHHs napameTpa a, Ipu KOTOPBIX (PyHKIMS
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y=(a+2)x® —3ax*+9ax—2

MOHOTOHHO yOBIBAaeT Ha BCEH YMCIOBOM OCH.
12. Ilpu KakuX 3HAYCHUAX a8 (QYHKIHS

f(x)=2ax®+3(a+1)x*+6x—2

o1

yObIBaeT Ha oTpe3ke | —1; — §

13. Haiitu Bce @, pM KOTOPBIX KacaTeIbHbIE, IIPOBEJCHHBIE K IpaduKy QyHKIMH
f(x)=x®—ax® BToukax mepeceueHns rpaduKa ¢ 0Chio abcuece,

v/
MEPECCKAIOTCA IO YIJIOM Z

14. Cxonpko KOpHEH B 3aBUCUMOCTH OT TlapameTpa a HMEeT ypaBHEHUE
x° +x=a+2x°
15. CkonpKO penieHnit IMeeT ypaBHEHNE
X’ —2ax—1=0
Ha TIPOMEXYTKE | X| <27?
16. HaiiTu Bce 3HAaUeHHUS @, IPU KOTOPBIX YPABHCHHE
x|x+2a+1-a=0
MMEET €TMHCTBEHHOE PEIIICHHE.
17. Tlpu kakux a ypaBHEHHUE

x*+ax+2=0
UMEET TPU KOPHS?
18. OnpenenuTh KaKk pacrooKeHbl KOPHU YPaBHEHUS

ax’ —3(a+1)x+2a+7=0
OTHOCHTEJIBHO OTpe3Ka [—L‘ 4]

Pacuernasi padora 3

BapuanT 1

1. Haiinure COS X, eciu SiN X = %,O < X< %

2. HccnenoBath GyHKITUIO Ha YETHOCTb.
cos x*
W) 10)=3"5
6) f(x)=x"-cos3x.
3. [TocTpouTh U MPOUYUTATH TPAPHUK PYHKIIHH.
y =2sin X.
4.BbIYMCIIUTD:

. T T . T
a) sin —-cos—-sin = ;
6 6 3

T T T
6) tg—-Ccos—-ctg— .
) 96 3 96

5. Pemuts ypaBHEeHHME:!

2c0sX++/3=0.
6.Y1pocTuTh:
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cos(z —t) + cos(% —-1)

sin( 2z —t) —sin(séZ —1) |

1-cos’ o
7. Nokasatb ToxaectBo: ——— +1iga -Clga = ———.
1-sin“ o Cos” a

Bapuanr 2
. . 5 3z
1. Haiigure Sih X, ecii COSX =——, 1 < X < —.
13 2
2. UccrnenoBath GyHKIIMIO HA YETHOCTb.
cos x*
a) f(X) = ————;
) T X(25 - x?)
6) f(x)=x"-cos2x.

3. [loctpouts 1 mpouynTaTh rpaduk QyHKIUY.
y =3C0SX.

4 BBIYUCIUTE:
T

a) sin Ztgfcos—'
474 6’
T . T T
0) tg—sin —ctg—.
) 93 3 93

5. Pemuth ypaBHEHHE:

2c0sXx—+/2 =0.
6.YTIpOCTUTB:
sin( 7 +t)-sin( 27 +1t)

tg(zr +1)- cos(szZ +1)

tA 2

t .
7. Jloka3aTbh TOXKIECTBO: " +sint-ctgt =1
S

Pacuernasi pa6ora 4

BapuanT 1

1. Pemmwmth ypaBHCHHE COS(% + X) = sin( —%) :
2. Pemwutb ypaBHEHUE 2 COS% +1=0.

T
3. Pemuth ypaBHEHHE COS X — Sin( 3 X)+cos(z +x)=0.

Bapuanr 2
1. Pemmts ypaBHenue SiN(—X) =sin 2.

2. Pemuth ypaBHeHue COS(37 + X) — Sin( % -X) = V2.

3. Pemmwuth ypaBHEeHUE 2 COS(% +X) = V2
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Pacuernas padora 5

Bapuanr 1

1. VYnopoctuth BelpakeHHE:

c0s 24° + cos 48° —cos84° —cos12°.

2. Beruuciauts:

sin 2x,c0s 2x,tg 2x, ctg 2x, sin X, tgx, ctgx
Va 5

0<Xx<—,Cc08X=—.
2 13

3.Pemuth ypaBHeHuUE:

1-cos6x =tg3x.

4. Pemuth ypaBHEHHE:

sinz+sin2z+sin3z =cos z +C€0S 2z +c0S 3z .

5. Pemnth ypaBHEHHME:

tgx + Ctgx =

cos4x
Bapwnanr 2
1. VYnopocTuTh BelpaxkeHHE:
sin84°sin 24°sin48°sin12°.
2. Brerancnunts:

. 1 .
cos(a + f), ecu Sina = E,sm p
3. Pemuts ypaBHEHHE:!

sin9x = 2sin 3x.

4. Pemuth ypaBHEHHE:

c0s? 3x +cos® 4x+c0s’5x =1,5.
5. Pemuth ypaBHEHHE:!

tgx + Ctgx =

COoS4x

Pacuernasi pa6ora 6

Bapuanr 1

1. Touka, B35Tasi Ha TUIIOTEHY3€ MPAMOYTOJILHOTO TPEYroJIbHUKA M OJIMHAKOBO yAaJIEHHAs OT
€ro KaTeToB, IEIUT runoteny3y Ha otpe3ku 30 u 40 cm. HaliTu karetsl.

2. Jlokasatb, YTO €CJIM B TPEYroJIbHUKE OTHOLIEHHE TAHI'€HCOB JBYX YIJIOB PaBHO OTHOILEHUIO
KBaJpaTOB CHHYCOB JTHUX YIJIOB, TO TpPEYroJbHUK JHUOO paBHOOEApPEHHbIH, JHOO
MIPSAMOYTOJIbHBIN.

3. Jlokasatb, 4TO €CiM JIBE€ CTOPOHBI M BBICOTA OJTHOI'O TPEYroJbHHKA COOTBETCTBEHHO PAaBHBI
JBYM CTOPOHAaM M BBICOTE APYrOT0 TPEYroJbHUKA, TO TAKUE TPEYTOJIbHUKHU PABHBI.

4. TlepneHauKynsp, ONYLIEHHBIH W3 BEpIIMHBI MapajuielorpaMma Ha JWaroHajib, JEJIUT
JUaroHanb Ha oTpe3kn 6 m 15 cm. Halitu CTOpOHBI M JuaroHanu mnapauieIorpaMma, €cliv
U3BECTHO, YTO PA3HOCTb CTOPOH paBHA 7 CM.

5. OmuH u3 yriaoB Tpanemuu paBeH 30°, OOKOBbIE CTOPOHBI NEpPHEHAUKYISApHBL. Haiitu
MEHBIIYI0O OOKOBYIO CTOPOHY TpareluH, eciiu e€ cpedHsas JuHusg paBHa 10 cM., a 0JHO u3
OCHOBaHUH 8 cM.

Bapuanr 2
1. HaiiTi OHCCEKTPHCHI OCTPBIX YIIIOB MPSMOYTOJILHOTO TPEYTOJIbHUKA C KaTeTaMu a u b.
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2. Jloxa3zarb, 4TO €CJIH B TPEYTOJLHHUKE BBIIIOJIHSIETCS COOTHOLIICHUE a/cosA = b/cosB,
TO TPEYrOJIbHUK PaBHOOEAPEHHBIN.

3. OmpenenuTh BUA TPEYroJbHUKA, €CIM HW3BECTHO, YTO €r0 MEIAMaHBI CBS3aHbI PAaBEHCTBOM
Ma? + My? = 5m¢?,

4. JluaroHanp NpsSMOYTOJbHHKA JEIMT €r0 yroJ B OTHOWIEHMHM M : N. Halitu oTHOmeHue
IepuUMeTpa NpsMOYTroJIbHUKA K €r0 JUaroHalu.

5. buccekTpuchl TymbIX YrjioB INpU OCHOBAaHMM TpaIlELUU IIEPECEKAIOTCS Ha JpYroM eé
OCHOBaHUU M UMEIOT JiauHbl 13 u 15 cm. Haiitu cropons! Tpamnenuu, eciau €€ BeicoTa paBHa 12
CM.

Pacuernas padora 7

Bapuanr 1

1. /IBe oxpyXHOCTM BHemIHE KacaioTcs B Touke A, BC — ux oOmas BHEIIHsISI KacaTeiaHas.
Jlokasath, uto £ BAC =90°.

2. B npsMoyrosbHOM TpEYroibHHKE C KaretamMu 18 u 24 cM. HalTH pPacCTOSHHE MEXIY
LIEHTPAMU BIMCAHHOW U OMUCAHHON OKPYKHOCTSIMH.

3. OcnoBanus Tpanenuu 30 u 12 cm., muaronanu 20 u 34 cm. Haiitu rutomaap Tparmerum.

4. B uersipéxyronpauke ABCD Ttoukm M u N - cooTrBercTBeHHO cepenuHbl cTopoH AD 1
BC. Jlokazats, uto 2MN < AB + CD.

5. B tpeyrompauke ABC turomane paBHa S um £ B = (. Haiitu HamMeHbIlee 3HaYCHHE
cymmsl ctopon AB u BC.

Bapwuant 2

1. AB u CD - B3auMHO NepHEHANKYIAPHBIE TIEPECEKAIOIINECST XOPAbl OKPYKHOCTH paguyca
R. Jlokasats, uto AC 2+ BD ?2=4R?

2. B 1psAMOYyroinbHOM TpEYrojJbHHKE TOYKA KAacaHWs BIIMCAHHOW OKPYKHOCTH JEITUT
TUIIOTEHY3Y Ha oTpe3ku 24 u 36 cm. HaliTu KaTeTsl.

3. OcHoBanus tpaneruu 62 u 20 cM., 6okoBbie cTopoHbl 45 m 39 cM. Haittm mmomans
Tpareum.

4. B tpeyronbanke ABC mposenena memnuana CCi. Jlokasats, uto CCyi < (CA + CB)/2.

5. B tpeyronmpauke ABC momans paBma S u £ B = . Hailtu HauMeHblllee 3HaYeHUE
NepUMETPa TPEYT OJIbHUKA.

Pacuernasi pa6ora 8

BapuanT 1

1. Touxka P, Q u R B3saThl Ha noBepxHocTH mapamienenuneaa ABCDA1B1C1D1 crenyromum
o0Opazom: Touka P nexxut B rpanu CC1D1D, touka Q — B rpanu AALD1D, Touka R — Ha npsmoii
BB1. [TocTpouts ceueHne napajienenuneaa miockoctoio POR.

2. Touka K — cepenuna pedpa CC1 kyoa ABCDA1B1C1D1. Haiinure yron Mexay npsMbIMU
Al1D u D1K.

3. OcHoBaHueMm mnupamubl siBisercss mnpaBuiabHbli AABC. Ee OokoBoe pebpo SB
NEePIEHANKYIISPHO MIOCKOCTH ocHoBaHusA, 1 SB=AB. Ha pebpe SA B3sara Touka D Takas, 4ro
SD:SA=1:3. Haiiaure yroa mexay npsamoit BD u mockocteio SAC.

Bapuanr 2

1. Touxka P, Q u R B3sThl Ha oBepxHOCTH mapamnenenuneaa ABCDA1B1C1D1 crenyromum
oOpa3zom: Touka P nexut Ha nuaronamu ALC1, touka R Ha pebpe BB1, a Touka Q — Ha pebpe
DD1. loctpouTs ceyenune napauienenumnesaa miockoctsio PQR.

2. Bce miockue yribel Opu BeplInHEe S NMpaBUIIbHON TpeyronbHol nupamuasl SABC npsmeie.
Haitnure yron mexay npsmeimu SC u AD, rie D — cepenuna pebpa BC.
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3. OcnoBanuem mpsmoro mnapamienenunenqa ABCDALB1C1DI1, sBusercs mapamienorpamMm

ABCD c¢ yriom npu Bepummae A, paBubiM 60°. Touka O — Touka nepecedyeHHs qUaroHajieit
ocHoBanus. Haittu yron mexay npsimoit B10 u mnockocteio CC1D1, ecnmu AB:AD:AA1=1:2:1.

NGk wWNE

10.

11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

321)1211{]/151 AJIsl MPOBEACHUSA l'[pOMC)KyTO‘-IHOﬁ aTrecraummu

Bonpocs k 3auerty
PannonanbHble U APOOHO-PALIMOHANIBHBIE BHIPAYKEHUSI.
WppatmonaibHble BbIpayKEHUS.
[lokazarenbHble U JIOrapU(PMUUECKHE BHIPAKEHUS.
AnreOpandeckre, palliOHAIbHBIE U UPPALMOHATILHBIC YPAaBHEHHS U HEPAaBEHCTBA.
VYpaBHEHMS U HEPABEHCTBA, COJIEPKAIME IEPEMEHHYIO 1101 3HAKOM MOTYJISL.
Jlorapudmuueckre u nokasaTesbHble YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHs 1 HEPABEHCTBA C MapaMETPAMU.
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN, JI0KAa3aTEIbCTBO TOXJECTB U
HEpaBEHCTB.
TpuronomeTrpruyeckue ypaBHEHHsI U HEPaBEHCTBA.
[IpeoOpa3oBanue BbIpaXeHH C OOpPATHBIMH TPUTOHOMETPUYECKUMHU  (DPYHKIUSAMHU,
JI0Ka3aTeNIbCTBO TOXKIECTB U HEPABEHCTB.
YpaBHEeHMS 1 HEPABEHCTBA C 0OPATHBIMU TPUTOHOMETPUUYECKUMHU QYHKLIHUSIMH.
Tpeyrosnbpauku. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.
Menuana, 6uccekTpuca, BbICOTa, CPEIHSS JTUHUS TPEYrOJIbHUKA.
N3mepenue otpe3koB U yriaoB. COOTHOLIEHUS MEXYy CTOPOHAMH U YIilaMU TPEYroJbHHUKA.
buccekrpuca yria, cepeIMHHBIN NEPHEHIUKYISP K OTPE3KY.
MuoroyronpHuku. [lapannenorpamMM, nOpsMOYrojJbHHK, poMO, KBajpaT, Tpamerus:
OTIPEJCIICHNUs, CBOMCTBA U IIPU3HAKH.
[Inomans TpeyroapHuKa, MapauieIorpaMMa, TpParenuy.
Teopema ITudaropa. Teopemsr cuHycoB 1 KOcuHycOB. Teopema Ctroapra.
[Togo6ue TpeyroJbHUKOB.
OkpyxHOCTh. B3auMHO€ pacnosioxkeHrue NpMoil U1 OKPY>KHOCTH, IBYX OKPYKHOCTEH.
IlenTpanpHble U BOIMCAaHHBIC YIIIBI.
VYTribl MEXIY XOpaMH, CEKYILUMU U KacaTeJIbHBIMH.
CBolicTBa XOp/J, CEKYIIUX U KacaTeabHbIX. Teopema IITonemes.
BrnrcaHHBIE M OIIMCAHHBIE TPEYTOJbHUKNA. BHEBIIMCAaHHBIE OKPYKHOCTH.
BrnrcaHHBIE ¥ OIIMCAHHBIE YETBIPEXYTOIbHUKU. [IpaBUIbHBIE MHOTOYT OJIBHUKHY.
JUIMHa OKPY>KHOCTH M ILIOLIAAb KPYTa.
[TapannenbHOCTB NPSMBIX B IIPOCTPAHCTBE.
[TapannenbHOCTB NPAMOM U INIOCKOCTH. [lapaiienbHOCTh MIIOCKOCTEN.
Yroa Mex Iy IpsIMbIMU B IIPOCTPAHCTBE.
[lepnenaukynsspHOCTS NpsAMBIX. [lepneHaAuKyYISIPHOCTD IPSIMOM U INIOCKOCTH.
Teopema o Tpex nepnenaukyiapax. Pacctossaue Mexay nIpsMbIMU U TUIOCKOCTSIMHU.
MHororpansuku. Terpasap, nMpaMuIa U UX CBOMCTBA.
[Tapannenenunen, mpu3mMa U UX CBOKWCTBA.
VYceuenHas nupamua. CedeHns BBITYKIBIX MHOTOIPaHHUKOB.
Brincannsle u onucaHHble chepsl.
Hununanp. Konyc. ¥Yceuennsrii konyc. Ilap.
KomOuHaImm MHOTOIpaHHUKOB U KPYTJIBIX TEl.
Ob0bvemM mapajuienenuiena, MNPU3MbL, NHUPAMHUJIBI, YCEUEHHOW NUpaMUAbl, LWIMHApA,
KOHYCa, yCEYEHHOT0 KOHYyCa, 11apa.
[Tnommaas MOBEPXHOCTH HMIMHAPA, KOHYCA, YCEYEHHOTO KOHYCa, c(pephbl U ee YacTei.
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CxeMa COOTBETCTBHA THIIOBBIX KOHTPOJIbHBIX 3aJaHUH W OIleHHBaeMbIX 3HaHHﬁ, yMeHHﬁ,
HABbIKOB U (I/I.TII/I) onbITa J€ATECJIBHOCTH, XaPAKTECPUIYOIIUX ITAllbI q)OpMI/IPOBaHI/Iﬂ

KOMIIeTEeHLM i

Dopmupyemas KomnemeHyus Toxazamenu Tunosoe  KoumpovbHOE
cghopmuposanHocmu | 3a0anue
KOMnemeHyuu

HK'l . CHOCO6€H OCBauBaTh U HK'll BOHpOCBI K 3aquy

MCII0JIb30BaTh TEOPETUICCKHUE 3HAHUS U T Tect

MIPAKTUYECCKUE YMCHHSI M HABBIKU B o 3anaun

MIPEIMETHOM 00JIACTH TPU PEIICHUH K13 Mpesentars

npodeccroHalbHBIX 3a7a4
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	Рациональные уравнения
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	Пример 1. Решить уравнение
	Ответ: 2.
	Пример 2. Решить уравнение
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	Ответ: 3.
	Пример 2. Решим систему уравнений
	Решение. Обозначим  1 / х  через U, а  1 / у через  V. Тогда система примет вид
	2U + 3V = 8,
	Ответ: x = 1, y = 0,5.
	Пример 3.
	Решение.  (x – 4)(x – 7)((x – 5)(x – 6) = 1680, т.е.
	Ответ:  x1 = 12; x2 = – 1.
	Пример 4.
	Ответ: x1,2 = –2 ( (3; x3 = 2; x4 = 1 / 2.
	Пример 5.
	Решение. Сделаем подстановку x = t – 4. Тогда получаем  (t – 1)4 + (t + 1)4 = 16, т.е.
	Пример 6.
	Решение. Разделим числитель и знаменатель дробей на x ( 0:
	Следовательно:
	Ответ: x1 = 2; x2 = 0,75.
	Пример 7.
	Пусть  x2 – x = t, тогда t2 – t – 0,75 = 0, x1 = – 0,5; x2 = 1,5.
	Возвращаясь к старой переменной, получаем:
	Ответ: x1,2 = (1 ( (7) / 2.
	Пример 8.
	Ответ:  x1,2 = 1 ( (19.
	Уравнения и системы уравнений с параметрами
	Пример 2. Сравнить: (a и 3a.
	Решение. Естественно рассмотреть три случая:
	Если a < 0, то (a > 3a;
	Если a = 0, то (a = 3a;
	Если a > 0, то (a < 3a.
	Пример 3. Решить уравнения ax = 1.
	Ответ: Если a = 0, то нет решений; если a ( 0, то x = 1 / a.
	Пример 4. Решить уравнение (a2 ( 1)x = a + 1.
	Пример 5. При каких a уравнение ax2 ( x + 3 = 0 имеет единственное решение?
	Ответ: a = 0 или  a = 1 / 12.
	Ответ: a = 5.
	Ответ: (4 < a < 0 или  0 < a < 1.
	Ответ: a = (3 или  (1 / 3 < a < 0, или a > 0.
	Решение. Данное уравнение равносильно системе
	Ответ: a = (2 или a = ( 10 / 3.
	Пример 10. При каких a уравнение ax2 = a2 равносильно неравенству
	Ответ: a = 0.
	Пример 11. Решить уравнение с параметрами
	Ответ: a = (3, x ( R; a = 3, x ( (; a ( (3, x = (a ( 1) / (a ( 3).
	Пример 12.
	Ответ: x ( ( при a ( {(2, 0, (1 / 5}; x = (4a ( 1) / (a + 2) при a( {(2, 0, (1 / 5}.
	Пример 13.
	X1,2 = ((3a ( ((9a2 + 4(a ( 5)2)) / (2(a ( 5)).
	Ответ: x = 0 при a = 5;  x = ((3a ( ((9a2 + 4(a ( 5)2)) / (2(a ( 5)) при a ( 5.
	Пример 14.
	Если a +1 = 0, т.е. a = (1, имеем, 2x = 0, т.е. x = 0.
	Если a + 1 ( 0, т.е. a ( (1, то находим, что
	Итак, если  a ( (1, a ( 0, a ( 1, то x1 = a + 1, x2 = 2a / (a + 1).
	Ответ: x1 = a + 1 и x2 = 2 при a ( 0, a ( (1; x = 0 при a = (1; x = 2 при a = 1.
	Пример 15. При каких значениях a система уравнений
	Имеет единственное решение?
	Ответ: a = 1, a = (1 / 2, a = ((7 ( 4(2) / 2.
	Пример 16.
	Решение. x3 – ax2 – bx2 – cx2 + abx + acx +bcx – abc = 0,
	Ответ: x1 = a; x2 = b; x3 = c.
	В нашем случае:
	Отсюда следует, что  x1 = a; x2 = b; x3 = c.
	Уравнения, содержащие знак модуля
	Пример 1. Решим уравнение.
	Ответ: x = 0,5.
	Пример 2.   (8 ( 5x( = (3 + x( + (5 (6x(.
	Ответ: [(3; 5/ 6].
	Пример 3. Решим уравнение  (2x ( 3 ( (x + 2(( = 8x + 12.
	Ответ: x = (7 / 9.
	Пример 4. (1)
	А) если x < – 2 / 3, то 1 – 2x > 0,  3x + 2 < 0, x < 0 и уравнение переписывается так:
	В) если  0 ( x < 0,5, то получаем: 1 – 2x + 3x + 2 + x = 5, т.е.  2x = 2;  x = 1 ([0; 0,5).
	Ответ: x1 = – 1; x2 = 2 / 3.
	Пример 5. (1)
	Решение. (x – 1) = 0, x = 1;  ( получаем интервалы:
	Ответ: x ([0; 1].
	Рациональные неравенства
	Метод интервалов

	Пример 1: Решить неравенство
	Р4(х) = х(х3 + 3х2 – 4).
	Ответ. х ( (-(; -2) ( (-2; 0) ( (1; ().
	Пример 2: Решить неравенство
	Ответ: (-1; 4).
	Пример 3: Решить неравенство
	Ответ: (-5; -3)((3; 5).
	Пример 4: Решить неравенство
	Так как неравенство строгое, то числа –1, 1, 3 не входят в решение неравенства.
	Ответ: (-1; 1)((1; 3).
	Дробно-рациональные неравенства

	Пример 1: Решить неравенство (1)
	Ответ: х((-1;0)((0;2).
	Пример 2: Решить неравенство (1)
	Ответ: [-4; -3)((-1; 1].
	Пример 3: Решить неравенство:
	Ответ: (-5; 0)((0; 1)((2; 6).
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