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MNpegucnosue

NPEANCNOBUE

B HacToswee Bpems NpenofaBaHME MATEMATMKM BEAETCA MO PA3NMYHBIM
yuebHukam. OHM pasnnuaiotes cnocobom M NocneaoBaTensHOCTBIO U3N0Xe-
Hua matepuana. OgHAKO NO OKOHYaHMM 9 KNACCa BCe yyalyuecs CTPaHb
COQIOT 3K3OMEHbI MO OAHUM M TEM XE KOHTPOMNbHBIM U3MEPUTENbHBIM MATE-
puanam (KUM), copepxanue kotophix onpepensercs PeaepanbHeim rocy-
AapcTeeHHbIM obpasoeartenbHbim ctaHaaptom (PFOC).

MNoatoMy npu noaroToeke AQHHOrO NOCOBUS OBTOPbLI OPMEHTUPOBANMCH
Ha PrOC, v 8 yactTHocTM Ha PyHAGMEHTANBbHOE AAPO COREPMAHUR
obuwero o6paszoeanuna. Uz OynaamentansHoro sapa 6binu oTobpaHsl
BONPOCHI, KoTopkle usyuarotcs B 8 knacce. Monyuunoce 6 pasgenos (napa-
rpados). Mx HassaHMsa B3aThl 3 PyHAAMEHTANEHOTO AAPA COAEPXAHMSA 06-
wero o6pa3osaHus.

Naparpadsl B nocobuu pacnonoxeHs B Tom NOPSAKe, B KOTOPOM COOT-
BETCTBYIOLME TeMbl M3YHaloTca No yueBHuky anrebpbl 8 knacca (Anre6pa:
Yueb. ansa 8 kn. obweobpasoear. yupexaenui / 0. H. Makapsbiues,
H.T. Mungrok, K. M. Hewxos, C. b. Cyesoposag; noa. pea. C. A. Tenskosckoro.
— M.: Npoceewenne, 2013). Kaxapii naparpad, kpome nocnegHero, co-
ctouT U3 1—4 tectos n 1-2 koHTponbHeix pabor. Konuyecteo pabot onpe-
DENAETCH MECTOM KOHKPETHOM TeMbl B KYPCE MATEMATHKM M, COOTBETCTBEHHO,
KOMMAYECTBOM 4OCOB, TPAAMUMOHHO BLIGENSiEMBIX HO ee m3yyenue. MNocnen-
HMIA naparpad M3-3a HeBONLIOro KONMYECTBA YOCOB, BbIAENSEMBIX HA WU3Y-
YeHMe COOTBETCTBYIOLLErO PA3AENT, COAEPXKMT TONLKO OAMH TecT.

B nocobue skntoueHa Takxe UTorosas KoHTponsHas pabora.

Bcero nocobue copepxmt 15 tectos u 10 koHTponeHeix pabor (sce B ye-
ThIpeX BAPMAHTAX) AN TEKYLLEro M TEMATMYECKOro KOHTPONs Mo Kypcy an-
rebpbi 8 Knacca, OTBETbI KO BCEM TECTAM M KOHTPONbHLIM paboTam.

Kaxppi# Tect coctout U3 geyx yactei. B nepsoi yactn cobpaxb saganus
6a3080ro yposHa Asyx $opm: ¢ BLIBOPOM OTBETA M C KPATKMM oTBeToM. Bo
BTOPOW 4aCTW npepcTasneHsl 6onee cnoxHele 3040HUA, Tpebylowme pas-
BepHyTOro oteetd. Takum oBpasom, OpOpMNEHWE TECTOB HANOMMHAET
odopmneHue KOHTPONbHbIX M3mepuTenbHbix matepuanos FMA. CooTtserct-
BEHHO, MHCTPYKUMM ANS YHOWMXCS MO BbINOAHEHWUIO paboTbhl GHANOTUYHBI
uHCTpyKumam KM,

MHCTPYKUMS NO BbINOAHEHUIO 3aaaHKUiA vacTu 1

an BbINONHEHWNH 30AGHM;1 C Bb160p0M oTBeTa B 'ra6nuu.e OoTBETOB NoOAg
HOMEpPOM BbINONHAEMOro 3aaaHWA NOCTAaBbTE HOMEP Bbl6p0HHOI’O BAMM OTBE-
Ta.



KoHTponeHbie M3mepuTenbHble MaTepuans no anrebpe. 8 knacc

Mpw BuINonHeHuM 3apaHuit 6es seibopa oteeTa B Tabnuue oTeeTos nog

HOMEPOM BBINOMHAEMOrO 3aAAHUS 3ANMLIMTE NONYYEeHHLIN OTBET.
MHCTPYKLMA NO BLINOMIHEHUIO 3AAAHUIA YaCcTH 2

lMpu BLINOAHEHMM KAXAOTO 3GAAHMA HACTM 2 3ANUIIMTE €ro pelueHHe U
oTBer.

ITH MHCTPYKLMM COOBIAIOTCS M HANOMWUHAIOTCH YHAWMMCS, NOKA OHU He
NPMBBLIKHYT K MX BLINONHEHMIO,

Bpems BbinonHeHMs TECTA YCTOHABAMBAETCA M3 CNEAYIOWEro PACHeTa: Ha
pelieHne ogHoro 3aaaHus Yacti 1 B cpegHem TpebyeTcs 3 MUHYTHI, 30aQHMA
yactu 2—5 muuyt. Takum 06pasom, Ha BoiNonHeHWe TecTa noTpebyeTca Npu-
6nm3ntensHo 25—30 muHyT (Bonee TOYHO MOXHO PACCHUTATD, 3HAS 0COBEH-
HocTn knacca). Bpems eeinonHenus pabotel coobwaercs yuawmmes nepep,
ee HOYanom (3anucbiBaetcs Ha gocke). Pekomengyem TwartensHo cobnioaath
€ro, 4Tobbl NPUY4QTh WKONBHUKOB K AUCLUMIIMHE BbINONHEHWS paBoTel M Bbi-
pabarTbiBaTh Y HUX yMEHME NNAHMPOBATL BPEMS BLINONHEHMS PaboTsl.

[lna 3anMcH OTBETOB YHAWMXCA PEKOMEHAYEM MCNONBL3OBATL 30paHee 3a-
rOTOBNEHHbIE TABAMLbI, HANPUMEP TAKHe:

Bapuant Aara Damunus, nma Knace
3ananue Oteer Bann

1

2

3

4

5

6

7

8

Cymma 6annos
OTtmertka

Mpuknogpieas k Tabnuue yyeHuka ceolo Tabnuuy OTBETOB, yuYMTENb MO-
xeT nposeputb 25 pabot yuawmxcs B tevenre 15—20 munyr.

CnoxXHOCTb 30aQHMIM CYLLECTBEHHO PA3IMYAETCS OT KPAMHE npocTbix, 6a-
30BOFO YPOBHSl, B HQYANE TECTA A0 NOBbILWEHHOTO YPOBHA CAOXHOCTM — NO-
cnegHee 3agaHWe. B 30BMCMMOCTM OT cTeneHn NOATOTOBKM KNACCA Y4MTENb
MOXeT CYMTaThb nocnegHee 3aaaHve nmbo obssatenbHbiM, TMBO AONONHM-
TENbHBIM, 30 HETO YYEHWMK MOXET NONYYMTb OTAENbHYIO OTMeTKY. [lockonbky
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Mpegncnosune

pelweHue 3TOro 30AaHMs He TpebyeT 3HAHMM, BbIXOASIWMX 3a PAMKM LWKONb-
HOM NPOTPaMMBbI, PEKOMEHAYEM €10 NO3MUMOHMPOBATL KaK 06s3aTenbHoe.

Konuuecteo 6annos, BbiCTABASEMBIX 3a NPABMABHOE peLUEHME 3AAAHMSA
{nepBuuHbIM 6ann), onpepensietca yuutenem. Hanpumep, BoamoxeH TakoM
noaxoAa. 3a KAXAOe BEPHO BbINONHEHHoE 3apanue nepsod vactn (N2 1 —
N2 6) craeutca 1 6ann, 30 BepHO BLINONHEHHOE CO BCEMM HEOBXOAMMBIMM
noscHeHWsMH, 060CHOBAHWAMM 1 BbiuMcnennamu 3agarme N2 7 — 2 6anna,
3 6annammn oueHusaeTcs BepHoe peweHue 3apanms N2 8. Ecam nocnegHue
ABA 30AaHMS BbLINONHEHbI C OWKMOKAMM MM HEAOYETAMM, 3a HMX CTABMTCA
MeHbluee KonM4yecTso 6annos, B Tom umcne u Hons Gannos.

Wikana nepeBoAa Cymmbl NEPBUYHLIX 6ANNIOB B OTMETKY 30BM-
CUT OT YPOBHS KNACCA, KONMYECTBA YACOB HA M3yYeHUe TeMbl M ONpeAens-
€TCH TONbKO YYMUTENIEM, NpenoadiowmmM MATeMATMKY B AIAHHOM Knacce.
OHa moxeT 6bITb PA3NMYHON KAK AN PO3HBIX TECTOB B OAHOM KNACCE, TAK M
AN OQHOTO TeCTa B PA3HBIX KNACCAX WKonbHoW napannenu. Mpu sbibope
WKANB HEOBXOAUMO YUMTBIBATL NPUHLMN Negarorm4eckon uenecoobpasHo-
cTH.

MpuBeaem npumep O0QHOW M3 BO3MOXHBIX WKAN (NPH YCNOBUM, 4TO fO-
cnepHee 3aAaHWE cuMTaeTcs obasaTensHeim).

Cymma nepeuyHbIX 6annos
Ormerka Tectn 1-16 M 18 recr 17
«5» 9-11 8-10
«4» 7-8 6-7
«3» 4-6 3-5

Kaxpas KOHTpOnbHASA paboTa coctout M3 natu 3aaaHui 6es npeg-
NOXEHHbIX BAPMOHTOB OTBETOB (B MTOrOBOM KOHTPONbHOW paboTe Bocemb
3a80HKKH). YpOBEHb MX CNOXHOCTM BO3PACTAET OT NEPBOrO K NOCNEAHEeMy.
OdopmneHre paboTsl yHaUMMCA TPAAMUMOHHOE — CO BCEMM Heobxoamnmbl-
MU NPpeoBpa30BAHMAMM, BbIYMCIEHUSIMMU, NOSCHEHUSIMM M OBOCHOBAHUSMM.
B koHTponbHeIX pabotax 1—9 mul npeanaraem cTasuTh oueHky «S» 3a Bep-
HO BbINOMHEHHble 5 30AAaHMH, OUEHKY «4» 30 BEPHO BbINOMHEHHbIE 4 30AQ-
HMS, OUEHKY «3» 3a BepHO BbiNONHeHHblEe 3 3aaaHms. B ntorosoi KoHTponsb-
HOM paboTe MOXHO CTABMTL OUEHKY «5» 3a BEPHO BbINOAHEHHbIe 8 3a/aHUMH,
oueHKy «4» 3a BepHO BbiNoNHeHHble 6—7 3a4aHUM, OUEHKY «3» 30 BEPHO

BbinonHeHHble 4—5 3apaHui. Ho pewseHue npMHUMaeT TONbKO yuu-
Tenb, npenonolou.wﬁ AOHHbIﬁ npeaMeT B LAHHOM Knqacce.



KoHTponbHbie MamepuTensHbie maTepuans no anrebpe. 8 knacc

§1. ANTEBPAUMECKVE APOBU U AAENCTBUSA HAR HUMW.

YUCNOBOE 3HAYEHUE BYKBEHHOTIO BbIPAXKEHUA.
TOXAECTBEHHDbIE NPEOBPA30BAHUSA. AONYCTUMBIE
3HAYEHMSA NEPEMEHHbLIX. JIEMEHTAPHBIE ®YHKLIUMA:
APOBHO-JIMHEUHAS. OBNIACTb ONPERENIEHUSA ®YHKLIAN

m PauuoHanbHbie ApOo6U U UX CBOUCTBA

1.

2,

Bapuanr 1

Yacrb 1

Hanaunrte sHauenne apobu npu x=-6, y=-0,5.

2

—x" =12y
YkaxuTe BCe 3HOYEHMS NepeMeHHbIX, NPM KOTOPLIX 3HaveHue Apobu
9x(x—3)

0.
5(x+4) pasHo
o 7+x
Hamnaure obnacts onpepenenms GyHkumm y = —————.
x(8—x)
1) x#0 3) x#-8, x#0
2) x#0, x28 4) xz-7, x#0, x=8

Buipasute nepemenHyto t yepes nepemeHHble X, Y, s .

M3 nyHkTa A B NPOTMBONOMOXHLIX HAMPABAEHMAX BLIEXANM BENOCHNE-
AMCT CO CKOPOCTBIO X KM/ 4 M MOTOLIMKIIMCT CO CKOPOCTbIO y KM/ 4. HYepes
t yacoB OHM OKG3GAMCL HO PACCTOSIHMM S KM APYT OT APYTa.

1) t=s(x+y) 3) t=—2

x+y
s
x-y

2) t=s(x-y) 4) t=

0,7 xy’z

21x°y®
Kakune 13 paseHcTs sBnsioTcs ToXAaecTBaMU? YKAXHTE MX HOMEPQ.
1) (4x—y)(x+3y)=4x*+11xy+3y’

2) (5x-2y)" =25x* ~20xy + 4y>

Cokparure apobs

3) xX*+y° :(ery)(x2 —xy+y2)
4) 4x?-9y? =(3y+2x)(2x-3y)



§1. Anrebpauseckune gpobu 1 pencTBrA Hap HHMM

Yactb 2
b? —36a’ .
Ynpoctute suipaxerue 5 5 W HauauTe ero 3Hauexnue npu
36a’+12ab+b
a=-7,5 b=20.
-l 25n+l _ 5n+3
Hokaxute, uto 3Hauenme BLIPOXEHUS ————— — He 3ABMCHT OT

81.5"-(25"-1)
3HA4YEHUS NEPEMEHHON.

BapuaHr 2

Yacte 1

Hanamre 3Havenne apobu

npH x:—oléi :—3.
5x+y’ P 4

YKaXuTe BCEe 3HAYEHWS NEPEMEHHbIX, NPH KOTOPLIX 3Ha4YeHWe Apobu
8(x-3)
. 9—x
Hampawnre obnacte onpepenerns byHKUMM y = ————.
x(x+6)
1} x#-6, x#0, x#9 3) x#0, x#6
2) x=0 4) x#-6, x#0

Buipasute nepementyto t yepes nepemenHsie X, y, s .

M3 nyHkToB A 1 B, pacctosHue mexay KOTOPLIMM S KM, BBIEXTW HABCTpE-
4y Apyr apyry astobyc co cKopocTbio X KM/4 M nerkoson asTomobuns co
CKOPOCTLIO y KM/ 4. Yepes f 4acoB OHM BCTPETHMAMCE.

1) t=s(x+y) 3) t=s(y—x)

2) f= s s

4) t=
Xty x—y

0,7x%yz .

0,15x%y?

Kakue n3 paseHcTs sensiotcs Toxpecteamm? YKaxuTe ux Homepa.
1} (x-2y)(3x+y)=3x*-5xy -2y’

2) X*+y° =(x+y)(x2 —2xy +y?)

3) (3x-4y)’ =3x* —24xy + 4y*

4) 25x* -9y?=(3y +5x)(5x-3y)

Cokpature apobsb
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Yactb 2
a’ +8ab +16b? .
Ynpoctute BhipaxeHue T M HOWAWUTE €ro 3HAYeHWe npu
16b* —a
a=-55b=-7,5.
-l n+l+ n-4
D.on(axme, YTO 3HAYeHMe BbIPAXEHMUS ——L— He 3daBUCUT OT
15.2"-(8"+1)

3HOYEeHMA NePEMEHHOM.
Bapmanr 3

Yacrb 1

Haipure sHavenmne apobn — npn x=-8, y=-2,4.
x‘ =10y
Ykaxute BCe 3HAYEHWS NEPEMEHHbIX, NPW KOTOPLIX 3HAueHWe APobu

8x(x - 5)

pasHo O.
9(x+6)
. 7 +x
HaWaute obnacts onpeaenenus GyHKumn y = ———— .
x(x-3)
1) x#£0, x=3 3} x#-3, x=0
2} x#0 4) x#-7, x#0, x#3

. Buipasure nepemetHyto t yepes nepemeHHsie X, Y, s.

M3 nyHkta A B nyHKT B Bblexanu ogHOBpemMeHHO rpy30BMK CO CKOPOCTbIO
X KM/ 4 M MOTOLMKAMCT CO CKOPOCTLIO ¥ KM/ 4. Hepes t 4acos MoToumknmcT
6bin BNepeau rpy30BMKQ HQ PACCTOSHWM S KM.

s

1) t=s(x+y) 3) t=
Xy
2) t=s(x-y) 4) t= S
y — X
3,2
Cokpartute apobb 0.6x7y" .
0,25x°yz

Kakue M3 paBeHCTB 9BnaIOTCS TOXAECTBAMME YKAXMUTE UX HOMEPA.
1) (2x—y)(x+3y)=2x*+5xy —3y*

2) (3x+4y)" =9x% +24xy +16y>
3) xa—yaz(x—y)(x2+2xy+y2)
4) 9x* -4y’ =(2y +3x)(3x—2y)



§1. Anrebpanueckue apobm 1 BeNCTBUS HOR HHMM

7.

8.

2,

5.

Yactp 2
b? —64a? .
Ynpoctute sbipaxenue 5 5 W HaWAMTe ero 3HayeHue npu
64a° -16ab+b
a=-4,5 b=-6.
2] 6n+1 _6n+3
HokaxuTe, 4TO 3HAQYEHME BLIPAKEHUA ———————— HE 3ABUCHT OT

25-6"-(36"-1)

3HQYeHns nepeMeHHoﬁ,

Bapuanr 4

. Haligure sHaueHne ppobu

Yacrb 1

npu x=-0,8, y=-2.

Ox—y’

YkaxuTe BCe 3HAYEHWS NEpPeMeHHbIX, NPM KOTOPLIX 3Ha4eHue papobu

3x(x+3)

paeHo O.
7(x~4)
- 7—x
Haigure obnacts onpegenexms GyHkumm y=————— .
x(x+5)
1) x#0, x#5 3) x#-5, x#0
2) x=#0 4) x#-5 x=0, x#7

. Boipasute nepemenHyio t yepes nepemeHHbie X, Y, s .

M3 nyHkTta A B nyHKT B Boiexan rpysoemk co ckopoctbio x km/ 4. Korga oH
OTbEXAN OT MYHKTA A HO PACCTOAHMUE § KM, M3 MYHKTA A B TOM Xe Hanpae-
NEHWM BbIEXAN MOTOUMKAMCT CO CKOPOCTBbIO ¥y KM/ 4 1 yepes f Yyacos aor-
Han rpy3oBuK.

1) t=s(x+y) 3) ':xiy

2) t=s(x—y) 4) t=

Cokparture apobb



KOHTpOﬂbele N3MepUHTENIbHbIE MATEPHANDbI NO onre6pe. 8 xnacc

6. Kakune na pasencrs sansorca Toxaectsamm? YkaxuTe nx Homepa.

1) (x=3y)(2x+y)=2x" -3y’

2) (4x+3y)2='|6x2+24xy+9y2
3) x3-y3:(x—y)(x2+xy+y2)
4) 4x* -9y’ =(4x+9y)(9y — 4x)

Yacrb 2
a? —10ab + 25b? .
7. Ynpoctute BoipaxeHue — M HOMAUTE ero 3HavYeHue npu
25b* ~a
a=-22, b=8,4.
8 ~|n+l _3n+d
8. [okaxurte, 4TO 3HAYEHWE BLIPAXEHMS — — —  — He 3UBMCHT OT

16-3"-(27" 1)

3HAYEHMS NEPEMEHHOM.

m Cymma v pasHocTb apobeit

BapuaHnr 1

Yacrs 1

1. NpepcrasbTe B 81AE apobu: x+7y + 3x-12y .

x 9x
1) Ax+19y 3) Ax=5y
9x 18x
2) 4x +1%y 4) 4x -5y
18x 9x

7x—1 1y__x+9y

2. MpepacTasbTe B BUAE HECOKPATUMOM ApObM:

X 4x
1) 6x—2y 3) 3x-10y
4x 2x
2) 6x—-20y 4) 3x-y

4x 2x
a®—3ab B 7ab—25b?
a—-5b a-5b

4. NpepcrasbTe B BUAe APOOU C HAMMEHBLMM 3HOMEHATENEM:

3. YnpocTtute BoipaxeHue

x—3y 6x+5y
+——"—x
6 8
12



§1. Anrebpanyeckre apobu u gencTeua HaQ HUMK

a+5 5a°+1
09 012

MpeactaesTe B BUAE HECOKPATUMOM APOEHM:

S5y 5x

Ynpoctute BoipaxeHue ; - -
X"+ Xy Xy + V4
Yacrs 2
a°-3a 3 a

YnpocTtute BoipaxeHue

2_9 a+3 3-a

Haligurte 3HaueHHe BoipaxeHms
1 N 1 N 1 3 4
x(x=1) (x-1)(x=2) (x-2)(x-3) x(x-3)
Bapuanr 2
Yactb 1
MNpeacrassTe B BHAE apobu: T4x+y + 4x-2y .
7 x 7 x
1) 18x—y 3) 18x + 3y
7 x 14x
2) 18x+3y 4) 18x—y
7 x 14x
MpeacrasbTe B BUAE HECOKPATUMOM APOEM: 14x+y — 4x-Sy .
4x 4x
1 10x + 6y 3) 5x—2y
4x 2x
2) 10x -4y 4) 5x+3y
4x 2x
a’+4ab 10ab-9b?
Ynpoctute BoipaxeHue - .

a-3b a-3b
MpeacrasbTe B BUAE APO6H C HOMMEHLLUMM 3HOMEHATENEM:
3x—-y N 7x+4y
6 10

a+3 3a®+1
07 012

MpeacrasbTe B BUAE HecokpaTMmon apobu:

5a 5b

YnpocTute Boipaxenme — - -
b°+ab ab+a

13



KoHnTtponeHbie nameputensHble matepuansl no anrebpe. 8 knacc

Yacrb 2

03—150_ 5 a

7. Ynpoctute Boipaxexue —; + -a-15.
a*-25 a+5 5-a
8. HaWamte 3HaueHue BbipaxeHns
1 . 1 . 1 B 3 46
(x—5)(x-4) (x-4)(x=3) (x=3)(x-2) (x=5)(x~-2)

BapuaHT 3

Yacrs 1

1. MpeacraseTe B BMAe Apobu: 17x+y + 3x-8y

béx 6x
1) 20x-7y 3) 20x-7y
12x éx
2) 20x+9y 4 20x+9%y
12x 6x
2, MNpepacrassTe B BuAE HECOKPATUMOMN ppobu: x-Sy 3Sx+7y .
8x 8x
1) 6x—-12y 3) 6x+2y
8x 8x
2) 3x—6y 4 3x+y
4x 4x
a’+2ab 10ab-16b’
3. Ynpoctute BhipaxeHmne - .
a—4b a-4b

4. lMpepacraesTe B BMAe APOOM C HAMMEHBLIMM 3HOMEHATENEM!
4x + b6x-5
Ax+y 6x-5y
10 4

a+4 4a* +1
07 O”

5. MpepacrasbTe B BUAE HECOKPATUMOM Apobu:

6. Ynpoctute BoipaxeHnue 2x_ 22y .
y’+xy x°+xy

Yacrb 2

3
- o 2 -a+4.

7. Ynpoctute BeipaxeHue +
a’~4 2-a a+2

14



§1. Anrebpanyeckue apobu 1 AEHCTBUS HOQ HUMK

6.

YnpocTure BoipaxeHnue

. HolauTte anauenme Boipaxenms
1 1 1 3
+ + - -3.
x(x+1) (x+1)(x+2) (x+2)(x+3) x(x+3)
Bapuanr 4
Yacrs 1
MpencrossTe B BUAE apobu: 16x+y+3x—5y.
X 8x
1 19x—4y 3) 19x+ 6y
16x 16x
2) 19x—4y 4) 19x+ 6y
8x 8x
. MpeacrasbTe B BMAE HecoKpaTMMoM Apobu: 15x—y_3x8+ 5y.
b's X
1) 6x -3y 3) 3x+y
4x 2x
2) 12x+ 4y 4) 12x -6y
8x 8x

2 +3ab B 7ab— 4b?

a-2b a—-2b

MNpeacrasbTe B BMAE APOEMU € HOMMEHBLIMM 3HOMEHATENEM:!

4x—y+6x+5y_x

6 4

. MNpepcraebTe B BUAE HecokpaTMmon apobu:

a+2 2a’+1

8 11
a

a
YnpocTute BoipaxeHue - 3a .
a’+ab b’+ab
Yacrs 2
_8a 4 a
. Ynpocrtute BbipaxeHue - + —-a+7.
a’-16 a+4 4-a
. Hapure sHavenue sbipaxerus
1 . 1 N 1 B 3 43
(x—4)(x=3) (x=3)(x=2) (x=2)(x=1) (x—4)(x=1)

15



KoHTponbHbie MaMeputenbHbie matepuans no anrebpe. 8 knacc

KOHTPOJNbHAS PABOTA 1.
PALUMOHAJIbHLIE APOEU U UX CBOMACTBA.
CYMMA U PA3SHOCTb AIPOBENA

Bapuanr 1

1. Ynpocture Boipaxenus:

7x-3y 2y-3x,

a) ;
2x-y 2x-y
Ax—3y+ 2x-y |
éx-3y 2x+5y’
8) x2_ox X(x=3)(x+3)
x+7
(a—3b) (a+3b 14ab — 4b* .
2. Ynpoctute sbipaxenue + M HaHAWTE
2(6a b) 3(b-6a) 3(6a-b)
1 4
ero aHaYeHme npu a=—, b=——.
5 5

3(x-5) x+2
(x=5)(x+4) x(x+4) '
4. Us nynktos A u B, paccrosiHue mexay KOTOpbIMM 5 KM, OJHOBPEMEHHO

BbIE3XAIOT B NYHKT C MOTOLMKAMCT CO CKOPOCTBIO V| KM/ 4 1 Benlocuneanct

co ckopocTbio v, km/u (nyHkT B pacnonoxen mexgy nywkramu A u C).

Yepes 3 uaca moToumknmcr gorHan senocvnepucra. Beipasure v, uepes

SHUV,.

5. Haipnte 3Ha4eHMe BbIpaXeHUs Np1 BCex AOMYCTMMBIX 3HOYEHWAX Nepe-

a-— 2b 2a- b+80b ’IBb2
a- 3b a+3b 9b?-q?

3. Haipaure obnacts onpeaenerms GyHKUMK y =

MEHHbIX

BapuaHr 2

1. Ynpocrture BbipaxeHus:
a) 8x—3y_y—4x;

3x-y 3x-y

6) 4x—3y+ 3x-y ,_
6x—2y 2x+5y

x(x—4)(x+4)

x+6

B) x?-16x—



§1. Anrebpanueckme Apobu U AEMCTBUA HGA HUMM

(a-2b)’ N (a+2b)’ , bab—b’
2(a-6b) 3(6b-a) 2(a-6b)
1

YnpocTtute Bbipaxerue W HOMAMTE ero

4
3HQ4eHHne npu q:_g, b=

3(X+3) 3 xX—2 .
(x+3)(x-6) x(x-6)

HakaunTe obnacts onpepenetuns GyHKUMH y =

M3 nynkra A B nyskt B 8 10 yacos yTpa sbiexan osm6yc CO CKOPOCTbIO
vi km/ 4. Yepes t yacos u3 nyHkta A 8 nyHKT B Bbiexan nerkosomn asTomo-
6unbL co ckopocTLIO v, km/ 4. Yepes 5 uacos nocne sbie3na nerkoBoro ae-
TOMO6MNS MOWKHLI ogHOBpemeHHO Npubsinu B NyHKT B. Buipaaurte tyepes
Vinvy

HanauTe 3HaueHMe BbIPAXEHMS NPU BCEX OONYCTUMBIX 3HAYEHUSX nepe-
2a-b c1—2b+6<:|b—211a2
3a-b 3a+b b? —9q?

BapuaHnr 3

MEHHbIX

Ynpoctute soipaxeHus:
7x-5y x+7y

x—2y x—2yl

Ax—-3y+ 2x-y |

6x+3y 2x—5y'
x(x-5)(x+5)

B) x?-25x—— 1"/
x+2
y (a+3b)" (a-3b)" 14ab+ 4b’ .
NPOCTUTE BbIPAXEHWE + - M HaupuTe
2(4a-b) 3(b-4a) 3(4a-b)
1 7
ero 3Ha4eHne npM g=—, b=—-—.
6 6
3(x-4) x+2

Haiamure obnacte onpepenexmns GyHkumum y - 4)(x+5) x(x+5) .
M3 nynkros A u B, pacctosnue mexay kotopsimmu 120 km, ogHOBpeMEHHO
Bbie3xatoT B NYHKT C aBTOMOBMNL CO CKOPOCTBIO V| KM/ 4 U MEXAYropoa-
HUH aBTOBYC cO cKOpOCThIO Vo KM/ 4 (NyHKT B pacnonoxeHn mexay nyHk-
Tamn A u C). Yepes t yacos asBTomobuns AOrHAN MeXAYropoOAHUM QBTO-
6yc. Boipasure t yepes vy 1 v,

17



KOHTPOﬂbeIe UimepuTenbHble MmaTepuanst no anre6pe. 8 knacc

5. Haillpute 3HaYeHMe BLIPAXEHMS NPM BCEX AOMYCTMMBIX 3HAYEHUAX Nepe-
a-3b B 3a-b N éab —16b?
a-2b a+2b 4b*-d?

Bapuanr 4

MEHHbIX

1. Ynpocrtute sbipaxeHus:
4x-5y x+4y

a) ;
x-3y x-3y
4x—3y+ 3x-y .
6x+ 2y 2x—5y'
6) x2—8x—x(x_4)(x+4).
x+6
(a+2b)" (a-2b)" 6ab+b? y
2, YnpocTtute BbipaxeHue + - M HaUpuTe
2(a—-4b) 3(4b-a) 2(a-4b)
7 1
ero 3Ha4yeHne Npu g=——, b:Z 4
3(x—3) x+2

3. Hangure obnactb onpeaenenmns pyHKUMM y = - .
(x=3)(x+6) x(x+6)
4. U3 nyHkta A 8 nyHkt B 8 12 yacos Bblexan rpy3oBuK CO CKOPOCTbIO
vi km/4. B 14 yacos n3 nyHkta A B nyHkT B Bpiexan moTtoumknmcr co cko-
POCTbIO V7 KM/ 4. HYepes t 4aCOB MOTOLUMKIMCT BOTHAN TPY30BMK. Boipasu-
Te t yepe3 vy U vy,
5. Halpute 3HaueHne BbipaxeHus NMpu BCeX AONYCTUMbIX 3HAYEHMAX Nepe-

3c1—b_o—3b+8c:i:>—4c12—2b2
2a-b 2a+b b? - 44d° ’

MEHHbIX

YmHoXeHue apo6ei. BozsegeHue apobu B cteneHs.

AeneHune gpobei
Bapuanr 1
Yactb 1
2 2
V. MpepcrasbTe B BUAE HecokpaTumon apobu: 20y _9x6 .
3x 4y

ab
" -5a%c.
c

2. Ynpocrtute BolpaxeHue

18



§1. Anrebpanueckue apobu 1 RercTns HOA HAMKU

. Ynpocrtute BhipaxeHue [

5ab®
3¢’
1250°p°
27¢¢

1)

2)

. MNpepcrassbte B BUAE gpobu:  — . ——

5¢
84abd
15¢d —28ab
2lad

1)

2)

. MpeacTaseTe B BUAE HecokpaTMMOWH apobu:

5ab? Y’
3¢ )
125a°b®
3
) 27cY
3.6
4) 125a°b
27¢°
5c 4b
70 3d
3) 15¢cd
28ab
4) 20bc
2lad
ab—ac bx-cx

6k = 4k?

2 3
. Ynpocrture sbipaxeHue S6a b( ]_5&};]00_

. Ynpocrture sbipaxenue

a

3¢ | 21

Yacrs 2

3—250'02—50' 6a+18

. YHpOCTHTe BblIpaXxexHue (

a+3  5+a a’+10a+25°

15ob3J5( 3c? ]3 [ 81azb“cJ2 .
. . U HanguTe

5b 8

2c

ero 3Havenne npu a=0,09, b=0,7, c=14.

Bapuanr 2

Yacte 1

12y 15x°

. MpepcrasbTe B BMAE HecokpaTumoit apobu: ——Z

. Ynpocture sbipaxeHue

5x° 8y? '
2

—bac.

C

19



KoHTponbHeie MamepuTensHbie matepuanst no anrebpe. 8 knacc

2 5
3. Ynpoctute BeipaxeHue ('30 3b] .
2c
1015 321 5
1) 243a"b 3) 243a°°b
32c" 3224
215 715
2) 3a‘b 4) 243a’b
2¢° 328
5¢ 4b
4. Mpepacrasste B BUge apobu: — ; —— .
P AP 3a 7d
1) 5¢ 3) 20bc
84abd 2lad
2) 35¢d -12ab 4) 35cd
2lad 12ab

am-~bm ak - bk

c? 9c

5. MpeacraesTe B BUAE HecokpaTMmon gpobu:

232
6. Ynpoctute BhipaxeHnue 16ac —]50? :7a.
3b 24c

Yacrs 2

03—90. 40+28 a’-3a
a+7 a*+6a+9 3+a

76 (21 (33 .
8. Ynpocture eoipaxenue Joc : “20b* | | 727 M HOWAMTE ero
ac a

3Hayewne npn a=0,7, b=2,3, c=14.

7. YnpocTuTe BoipaxeHue

Bapuant 3

Yacte 1

. 9x’ 20y°
1. MNpeacrassTe B BUAE HECOKPATUMON APOBU: ——— . ——"—.
4y®  3x

2

2. YnpocTtute BeipaxeHmne -Qac .

3
C

20



§1. Anre6paunueckine apobu U AEMCTBUA HOA HAMM

y ab’ \3
. Ynpoctute BbipaxeHue .
5¢? J
31.6 39
1) 8a’b 3) 8a’b
125¢6° 125¢°
2a°b? 8ab’
2 4
) 5c8 ) 125¢¢
n 7b 5a
. NpepactassTe B BURE Apobu: — : ~—— .
3c 4d
1) 28bd —15ac 3) 35ab
12c¢d 12cd
2) 28bd 4) 7b
15ac 40acd
ax—ay bx-—by

. MpeacTaesTte B BUAE HecokpaTMMOM apobu:

10c = 15¢?

y 21a?c? ( l5ab)
. YnpocTute shipaxenue —| - :7a.
b 14c

Yactb 2

03—40. 5a+15 ‘02—20
a+3 o’+4ag+4 2+a

( 5a ]3 [ 15a¢® ]2 [3c2j5 .
. YnpocTute BbipaxeHue : . M HakguTe ero

. Yn poCTUTE BbipaXeHue

2bc 8b° 2b
1 1 4
3HayeHMe Nnpu a=—, b=—, c=—.
9 10 5
Bapuaur 4
Yacte 1
- 16y 9x°
. MpeacraesTe B BUAE HecoKpaTMMON apobMU: Rt
3x* 4y’

2

. Ynpoctute Boipaxexune -5ac .

4
C

21



KoHTponbHbie u3mepuTensHbie matepuansi no anrebpe. 8 knacc

2 4
3. Ynpocrure BbipaxeHue [20 bJ .

3¢t
8a'b* 8a°b*
1 3) ——
) 3c? ) 12¢7
8y 4 6.4
2) 16a°b 4) 16a°b
81c'? 81c’
4a 5b
4. MNpeacrasbre B BUAE Apobu: — ; —. .
P P 3¢ 7d
1) 28ad 3) 20ab
15bc 21cd
4a 4) 28ad —15bc
105bcd 2lcd
mx—my ax-—ay

5. MpepcraebTe 8 BHAE HECOKPATHUMOK ApobU: n oo
c c

2 3
6. Ynpoctute Boipaxexue l4ac. —]—83—b;— :10a .
9%b 21c

Yactb 2

a3—4cr’ 3a+9 '02—20
a+3 a’+4a+4 2+a

( ."Sab)3 [ 15ac® jz [3c2 js .
8. Ynpoctute BbipaxeHue : . M HAWBMTE €ro

7. Ynpoctute BhipaxeHue

3¢ ) | 4p 2b?

3Havyenne npu 0=0,9, b=0,2, ¢=0,3.

MNpeo6pasoBaHue pALUOHANBHLIX BLIPGKEHWA.
DyHkuua y = k U ee rpaduk
X

Bapwanr 1
Yacrp 1
2a-1 3a*+2a
1. Ynpocture soipaxenue . .
30+2 4a-2

22



§1. Anrebpanyeckue ApobH M AEHCTBMA HOA HUMM

1.

x° x| x-y
YnpocTuTte shipaxeHue ——— i

Yy Yy Yy
2
)X 3) o)
Y y
2) —]— 4) xy?
Yy
2 5 4
YnpoctuTe BhipaxeHue (x _25). _ _18.
x-5 x+5
3
YnpoctuTe BhipaxeHue a+f>j4‘ 9a’ =~ .
3a a’-b
3anaiite dopmynoit obpaTHylo NMPONOPUHUOHANBHOCTE, €CAM M3IBECTHO,

4TO ee rpaduk copepxmt Touky A(-0,25;16).

4 2
1) y=-2 3) y=-=
X X

2 4
2) y=— 4) )’:;

X

x—3 x+2
YxaxuTe Bce 3HAYEHMsI X , NPU KOTOPLIX BbIPAXEHWE

He

Ix-9 x+1
MMmeeT cMbIcna.

Yacrs 2

Typucr npoexan 630 km Ha noespe co ckopocTbio 90 KM/ 4, noTom npo-
wen newkom 25 KM co ckopocTbio 5 KM/ 4, @ 3aTeM nponnbia HA Tenno-
xope 644 xm co ckopoctbio 23 km/ 4. Hapute cpeprioo ckopocTs neu-
XEeHWA Typucra.

HokaxuTe Toxgecrso

a3—40‘[3a—9_202+30—27]_a2—6a+9‘03—402+40

a-3 2+a a’+4a+4 a’*-4 a-3
Bapuanr 2
Yacrb 1
y 3a-2 3a’-4a
NpPOCTUTE BLIPAXEHUE .
3a—-4 9a-6

23



KoHtposnbHbie uameputentHeie matepuans no anrebpe. 8 knace

2
2. YnpocTuTte BbipaxeHue y—2+Z ¥
x" x) x
3 Y
1) X’y 3) =
2 2
2) (x+y) 4) (x+y)
x’ x°
2 5 4
3. YnpoctuTe BeipaxeHue (x —4). - -9.
x-2 x+2
2 \4 2 2\
4. Ynpocrtute BbipaxeHue 20 [a=b .
a-b 4d°

5. 3aparite dopmynon obpaTHyio NPONOPUMOHANBHOCTE, €CNIU U3BECTHO,
uTo ee rpaduk copepxmt Touky A(0,5; 4).

4 2

x x
2 4
2) y== 4) y==2
x x

x—2 X
6. Ykaxute BCE 3HQUEHMS X , NPU KOTOPBIX BEIPQXEHWE + He
5x-10 x+3

MMEEeT CMmbicna.

Yacrs 2

7. Typuct npoexan 640 km Ha noesge co ckopocTsio 80 km/4, notom npo-
wesn newkom 28 kM co ckopocTbio 4 KM/4, a 3aTEM NPONLIT HA Tensio-
xone 575 km co ckopoctbio 23 km/ 4. Hangure cpegHioo ckopocts aBu-
XEHMA TYPUCTa.

8. [okaxure Toxaecrso
a’-9a (3a+15 2a”+14a+20) o’ +10a+25 a’-6a’ +9a
a+5 3+a o’ +6a+9 a’-9 5+a '

Bapuanr 3

Yacrs 1
20-3 6a-12
1. Ynpocrure suipaxenue —.
2a0-4 2d*-3a
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§1. Anrebpanueckue apobu 1 ferCTBUS HOA HUMK

1.

2
X

Ynpocturte sbipaxenue [5——2) : y—_;
y vy y
2

-x
y 3) %

y y

2

2) xy 4)£LliL

y5
Ynpoctute BoipaxeHue (x2 —]6){ 74 - 64j_27,
X - X+

2 12\’ 2 \8
Ynpocture sbipaxeHue o —b 20
4d’ a-b)’

3agante bopmynon obpatHylo NPONOPLMOHANLHOCTL, E€CIM M3BECTHO,
4To ee rpadmk copepxut Touxky A(-0,25;-16).

4 2
1) y=-2 3) y=-=
X X

2 4
X X

7x+14 X

x+2 x-3

YKaXuTe BCE 3HQUEHMS X ; TP KOTOPBLIX BbipaXxeHue He

HMEET CMmbICA.

Yacre 2

Typmer npoexan 560 xm Ha noesae co ckopoctbio 80 km/4, notom npo-
wen newkom 32 KM cO CKOpOCTbio 4 Km/4, @ 3aTem NPONNbIN HA TENNO-
xope 650 km co ckopoctbio 26 km/u. Halaute cpeaHioo ckopocTb ABu-
KEHWA TYpMCTa.

Hokaxure Toxaectso

03—90.[30+6 202+l9a+14J_02—40+4'03—602+9a

a—-2 3+a a’+6a+9 a?-9 a-2
Bapnanr 4
Yacre 1
y 50-3 10a-8
NPOCTHTE BLIPAXEHUE —_—,
5a-4 5a%>-3a
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Koquonhthe nM3amepmresibHbie MmaTepuarnsl No anre6pe. 8 knacc

2
2, YnpoctuTe BripaxeHHe Z+y—2 :x+4y.
x X x
2
1) X 3) x%
y
2 2
2) (X;Y) 4) (X+7>')
x

3. Ynpocrure BhipaxeHue (x2 _9).( 53_ 43j_9
x-3 x+

4 3 3
4, Ynpoctute BhipaxeHHe [ a-b) [ 4o .
20’ a’-b’

5. 3aponte popmynoit obpaTHylo NPONOPLUOHANBHOCTE, €CNHU M3BECTHO,
4To ee rpacmk copepxut Touky A(-0,25;8).

4 2
X X
2 4
X X
6- YKO)KHTe BCe€ 3HAMEeHHUa X , npv KOTOPbIX BblpqerHe X — 5X _] 5 He

x+4 x-3
MMeeT CMbICNa.

Yacrs 2

7. Typucr npoexan 630 km Ha noesge co ckopoctbio 20 km/ 4, noTom npo-
wen newkom 30 kM co ckopocTsio 5 kM/4, O 30Tem NponAbIN HA Tenno-
xopne 594 km co ckopoctbio 22 km/ 4. Hanante cpeaHiolo ckopocts ABK-
XEHWUA TypHUCTa.

8. Hokaxute Toxpecrso

03—40>£3a+9 202+9a+9j_02+6a+9_03—402+40

a+3 2+°_02+4°+4 o’ -4 3+a

26



§1. Anrebpamuueckue apobu 1 fEHCTBUA HOZ HUMM

3.

4. Ynpoctute BhIpaxeHue [

KOHTPOJIbHA{ PABOTA 2.
NPOU3BEAEHUE U YACTHOE APOBEMN.
NPEOEPA3OBAHUE PALLUOHAJbHbIX BbIPAXKEHUA

Bapuant 1

. Ynpocrture BbipaxeHus:

9
a) 0—34. x ; 6) 6a—8b.30—4b.

x® 2a-8 a’x a’x*

. 3apamte popmynol obpaTHylo NPONOPUHOHANBHOCTL, ecnu ee rpaduk

npoxopuT Yepes Touky M(-3;6).

5 3 4
. U3 popmynbl —="—_ Buipaaute z uyepes x u y . OteeT ynpocrure.

y x z
y (a-3b)* 3a+18b  a’-36b
NpoCTUTE BLIpaXeHMe |~/ _ Aq |: .
a-6b) 56a-48 5a’ -30ab-3b*
- 1 6
M HOWAKUTE ero 3HaYeHHe Npu g=—, b=——.
7 7
. Pewmwure rpaduyeckm ypasHenmne g=3x .
x
BapwaHT 2
. Ynpocture svipaxeHus:
a+té x* 6a-10b 3a-5b
a) 4 A .1qa’ 6) 2 : 5
x* 3a+18 a’x ax

. 3apante dbopmynon obpartHyio NPONOPUMOHANLHOCTb, eCnK ee rpaduk

npoxoauT Yepes Touky M(3; _9) .

5 3 4
U3 dopmynbl = ==__" suipasute x vepes y u z . Otser ynpocture.
zZ Xy

(a+3b)’ _40} 30+9b  a?-9b’

4(a-3b) | 24a-16 5a’—18ab-3b
. 2 7
M HOUAUTE €ro 3HaYeHHe Npu 02_3' b =5 .

4
. Pewwure rpaduuecku ypasHenrme — = x .

x
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KoHTponbHbie MameputensHelie matepuans no anrebpe. 8 knacc

Bapuanr 3

1. Ynpoctute BoipaxeHus:

a) a-3 x? 6) 6o+8b'3a+4b-

3 4 : 4
x> 5a-15 ax? a‘x

2. 3apante dopmynoit 0bpaTHYIO NPONOPLUUOHANBHOCTL, €Cnu ee rpaduk
NPOXOAMT Yepes TOUKY M(2; _8) .

3. M3 dopmyns -2—:3—5 Bbipa3uTe y vepes x u z . OTteer ynpoctute.
zZ x Yy

—2h)? 2 2
4. YnpoctuTe BhipaxeHue [M_30] g —16b"  4a+16b

3(a—4b) | 2a’-8ab—b’ 27a-18
. 2 7
M HOMAgUTE ero 3Ha4YeHue npu g = __3:' b :_5.
3
5. Pewwure rpaduueckn ypasHeHne —=x—2.
x
Bapuanr 4
1. YnpocTure BbipaxeHus:
a+5 x° 6a+15b 2a+5b
a) 2 : 6) 7 5 :
x° 3a+15 ax a’x

2, 3apante popmynoi oBpaTtHylo NPONOPLUOHANBHOCTL, €Cnu ee rpaduk
npoxoamT yepes Touky M(-2; 4) .

3. Us dpopmynbi z=3--i BblpasnTe X 4Yepes y u z . OrtseT ynpoctute.
y x z

(a+2b)° o’ -16b7  4a+16b
4. YnpoctuTe Boipaxenne | — 2 _3q | :
a—4b) 20’ -10ab-b? 27a-21
- 1 7
W HOMAWTE ero 3Ha4YeHue Npu 0:51 b= -3
4
5. Pewwrte rpaduyeckm ypasHeHne —=x—3.

28



§2. Pacwmpenue noHsTus Yucna

§2. PACLUUPEHME NOHATUA YUCSIA: UPPALIUOHAJbHbIE ‘-IMCﬂA.

KBAAPAJHbIV'I KOPEHb U3 YUCJIA. CEOMCTBA KBAAPATHbIX
KOPHEU U UX NPUMEHEHMUE B BbIYMUCNEHUAX

m HdencrBurenbHble uyucna.

L

ApundpmeTnuecknin KBAApPATHbIN KOPEHb

Bapuanrt 1

Yacte 1

. Cpaehute uicna 7,523...n 7,532....

1) 7,523...<7,532...

2) 7,523...=7,532...

3) 7,523...>7,532...

Hanaute 3HaueHne kopHa /2500 .

1) 50 3) 500
2) +500 4) 50

. Hanpure 3Havenue eoipaxenmns 11,/0,0036 - 45,/0,01++/1600 .
. Hanaunre keappar umcna /49 .

Ckonbko KopHei MmeeT ypasHenne x? =3,9 2

Touka A npuHAANeXuT rpaduxy ¢yHKLMM y:\/;. Hanaunre abcumcey

9
TOYKM A, eCniv ee OPAMHATA PABHA — .
2

Yacrs 2

Pewwnte ypasrenne 0,27 + x> =0,63 .
21 2 119
8. Pewwure ypasHenne ——+(x—4,4) =——.
" 5044 =50
Bapuant 2
Yacrs 1
. Cpashure uncna 3,534...1 3,543... .
1) 3,534...=3,543...
2) 3,534...<3,543...
3) 3,534...>3,543...
. Hanpure 3nauenme Buipaxenus /900 .
1) +30 3) 30
2) £300 4) 300
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KOHTpOﬂbeIe HM3MepHTenbHbie maTepmranbt No anre6pe. 8 knacc

Hangute 3HaveHme Boipaxerus 1 ]\/0,0064 - 27\/0,0] ++/400 .

Havngure ksappar umcna /64 .
Ckonbko KOpHel MMeeT ypaBHeHHe x2 =5,6 2

L U

Touka A npuHapnexut rpadmky GyHkuMM y =x . Haigure abcumccy
16

TOYKM A, ecniu ee OpAMHATA PABHA I

Yacrb 2

7. Pewwre ypasHenne 0,12+ x*=0,61.

37 109
8. Pewwte ypasHenne — +6,2
Yp " 50 +xr ) 50
Bapuant 3
Yacre 1
1. Cpaenute uncna 5,324...1 5,342....
1) 5,324...=5,342...
2) 5,324...<5,342...
3) 5,324..>5,342...
2. Hanpmre 3Havenne kopHs 1600
1) +40 3) 40
2) +400 4) 400

3. Haitgure 3Hauenme suipaxenua 11,/0,49 —37./0,0001+ V6400 .
4, Hanpure kBapgpar uncna /25 .
5. Ckonbko kopHei umeet ypaeHenne x’ =-7,82

6. Touka A npuHapnexuTt rpaduky GyHKLMK y=\/;. Hanpgure abcupmccy

9
TOYKH A, ecnu1 ee OpaMHATA paBHAQ — .

16

Yacrtb 2

7. Pewwute ypasHenue 0,17 +x2=0,81.
21

19
8. Pewwure ypasHeHne — +(x+5,5
Yp 2 x5 =57
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§2. Pacwwuperre noHsTHA uucna

o 0 A W

20

Bapuaut 4

Yacte 1

. CpasHute uncna 2,786... u 2,768... .

1) 2,786...=2,768...
2) 2,786...<2,768...
3) 2,786...>2,768...

. Haligure 3sHaueHue Boipaxenmns /400 .

1) +200 3) 200
2) +20 4) 20

. Hanaute 3nauenue soipaxenus 11,/0,25 — 45,/0,0001++/900 .

. Havipgure xeappar umcna /16 .
. Ckonbko kopHel umeet ypasHenue x’ =—§6,2 2

. Touxa A npuHaanexur rpaduxy byHkumK y =x . Haitaure abcumcey

25
Touku A, ecnu ee opaMHATA paBHA —3—

Yacts 2

. Pewwure ypasHenne 0,13+ x2=0,94.

. Pewwure ypasHeHrue %+ (x— 3,5)2 = —581 .
KOHTPOJNbHAS PABOTA 3.

DEUCTBUTEJIbHBLIE YACNA.
APUOMETUYECKUA KBAAPATHbIWA KOPEHb

Bapuanr 1

. Harpure sHayeHuns seipaxermn:

a) /3600 ; 6) 2J§—E—\/?; 8) 3(«/3—7)2.

Pacnonoxwute B nopsigxe so3pacranus ymcna 6, /35, /% .
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KoHtponeHele MameputensHbie matepuans no anrebpe. 8 knacc

3. Halpute Bce 3HaueHMs NepemMeHHOM, NPU KOTOPbLIX MMEET CMbIC BbIPA-

XeHune

Jiéx

4. Pewwure ypasHeHus:

a) 55-6y*=31;
6) 31-6y’=55;
8) 5-y*=3.
5. Pewwure rpaduueckn ypasHenme \/_:g——;—.

BapuaHT 2

1. HavauTte 3HQueHUA BbIpAXEHMM:

, 16 [81. \ 2
a) /6400 ; 6) 3,{?:)3-\/;;, ) 3(v39) .

2. Pacnonoxmre 8 nopsiake y6uiBaHus umcna /83, 9, 165 .

2

3. Hanaute Bce 3HAYEHUS MEPEMEHHOM, NMpPHU KOTOPbIX MMEET CMbICT BbipPa-

1

N

4, Pewwure ypaeHeHus:
a) 25-6y?=57;
6) 57 -2y*=25;
8) 10-y*=3.

XeHne

5. Pewwre rpaduueckm ypasHeHue /x =6 X

3

Bapumaut 3

1. Halaute sHaueHus sbipaxemmis:

a) V8100 ; 6) 3\/‘3—?‘]—\/“7; 8) 2(Jﬁ)2.

2. Pacnonoxure B nopsAake BO3PACTAHMA YMcna /65, 8, 1%2 .
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§2. Pacwmpenue noHaTHa uMcna

3. Hanpgure Bce 3HaueHWn nepeMeHHOM, MPU KOTOPLIX MMEET CMbICN BbIpa-

XeHue \—49x .

4. Pewmnte ypasHeHus:

a) 69-4y’=33;
6) 33-4y?=69;
B) 7-y’=4.

5. Pewwre rpaduuecku ypasHermne x =3 X,

Bapuanr 4

1. Hangure 3HaueHns Boipaxerui:

a) /4900;
Jg-f
8) 2(

2. Pacnonoxure 8 nopsiake y6uisanus wuena 51, 7, /1701 .

3. Havignrte BCce 3HOYEHUS NepeMEHHOMN, NPM KOTOPLIX MMEET CMbICH BbIPA-

XeHne /-16x .

4. Pewmnre ypasHeHus:

a) 21-6y’=93;
6) 93-2y?=21;
8) 9-y’=3.

5. Pewwure rpadmueckn ypasHenme /x = 4 X,

CBoiicTBa apudmeTHHECKOro KBaapPaTHOro KOpHs
Bapuanr 1

Yacrb 1

1. Halpure 3HaueHue Bbipaxenuns /25-64 .
2. Haipure sHauenue soipaxenus /2,5 /490 .

. 50
3. Hanaure 3HayeHHe BbipaxXeHUs 65 .
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KoHTponkHbie uameputentHsie maTepuans no anrebpe. 8 knacc

4, Haompure 3HaveHue BepaxeHus 5,/4,97 .

2 4
5. YnpocTute BeipaxeHue — —_ npu a>0.
P goct o0 @
b? ab?
)2 3) =2
) 13¢® ) 13c¢*
b? ab?
2) -2 4) _
13¢® ) 13c¢*
8
6. YnpoctuTte BripaxeHme 252b npu c<0.
c
4 6
1) 5 3) b
c c
4 [}
2) 5b 4) 5b
c c
Yacrb 2

J1470-,/0,361
V48
8. Ynpocture BeipaxeHue \/]69+26\/;+x M HOMAMTE €ro 3Ha4YeHue nNpm

7. Hongute 3Ha4yeHue BLIPAXEHUS

324
X=—:.

25
Bapuanr 2

Yacms 1

. Hanpure 3Havenme Boipaxenns /3649 .
. Halaure sHavenme Boipaxenms /4,9 -+/810 .

1
2

. 80
3. Hangure 3HaveHune BbipaxeHus 5
4

. Halgure 3nauenmne Boipaxenns 44/3,97 .

2 8
5. Ynpocrture BbipaxeHme — |— —— npn a>0.
P P 2256 ¢

4 ]

T 3) _¢
15b2 15b2

4 é

) ac : 4 o€ :

15b 15b
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8§2. Pacwuperue nonatis umcna

—ld

. Halaure sHavenme Boipaxerus

12

. YnpocTture BbipaxeHue npu ¢<0.
c

10 6

1) _9b 3) 9b

c c
10 6
2) 9b 4) _9b
c c

Yacrs 2

J147000-./0,256

V0,75

. Ynpocture BbipaxeHue \/289+34\/;+x M HOWAUTE ero 3HA4YeHWe npu

361
X=—.

25
Bapuant 3

Yacrs 1

. Haonpure snauenme soipaxenmns /81-25.

2, Hanaute 3HaueHWe Boipaxenus /6, 4 -/360 .

- ’ 45
. HalauTe sHaueHue Boipaxenus | ——.
125

. Hamnpure sHauenme sripaxenmns 6./3,87% .
4
. Ynpocture sbipaxeHue — > npn c20.
c
2 2
1) ]240 3) _12a
b*c bc
2 2
2) 12a 4) 12a
bc béc
2
. Ynpocture BbipaxeHue —— Npn a<0.
c
7a 7a
N -z
7a 7a
2) -— 4) —
) C]O ) Cb
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KOHTpOJ‘IbeIe M3amepMTenbHbie MmaTepnansl no anre6pe. 8 knacc

Yacrb 2

J9.8-28,9
V50
8. Ynpoctute Boipaxenne 324 +36+/x +x M HaiguTe ero 3HaueHue npu

7. Hangure 3HaveHue sbipaxermns

196
X=—:.

9
Bapuanr 4

Yacro 1
1. Harpure 3HaueHue soipaxerus +/81- 49 .

2. Haunpute 3HaueHune sbipaxenmns (/3,6 -4/250 .
108

3. Hanpure sHaueHue BoipaxeHms 75

4. Hailpute 3Havenue Boipaxenns 3./5,87 .

4 2
5. Ynpocture BbipaxerHue — : — Npu b>0.
c
2
1) _ab_ 3)_£L§
11 11c*
2
2) _ 96 4 b
11! 11c*
2
6. Ynpoctute BoipaxeHue 365 npu b<O0.
c
6b 36b
1) — 3) - 4
c c
éb 36b
2) — 4) =
Yacrb 2

108000 -,/0,169
Jo,48

8. Ynpocrtute Bhipaxenue \/256+32\/;+x M HaOMAUTE ero 3Ha4YeHue Npu
289

X =—-.
16
36

7. Hangure 3nayeHue BbipaXeHus



§2. Pacwmpenmne nonsTHs uucna

NpumeneHue cBolcTB apudmernueckoro
KBAAPATHOIO KOPHS

Bapuanr 1

Yacts 1
1. BuiHecHTe MHOXMTENb U3 NOA 3HAKA KOPHS /162 .
2, BobiHecUTe MHOXMTESNb M3 NOA 3HAKA KOPHSA W.
1} 0,7ava 3) 0,07aVa
2} 0,70*a 4) 0,490°Ja
BHecuTe MHOXMTENL NOA 3HAK KOPHS 36 .

Ynpoctute eoipaxenue 0,3/216 —0,8v150 +0, 9J6 .

Pasnoxurte HO MHOXMUTENH 3\/;:_—c\/§ .

o 0 ko

Ocsoboautech OT UPPALMOHANLHOCTH B 3HOMEHATENE

N
1) 3_?9 3) 1510
2) 3\/3 4) @

V2 15

Yacrs 2

7. CpaBHUTE 3HOYEHUS BLIPAXEHUM %\/204 7 %«/495 .

33 28
4-\/3_3\/_—2_\/5(\/1_5_2\/3)'

8. Hamngute sHayeHue BoipaxeHus

BapuanT 2

Yacrb 1

1. BbiHecuTe MHOXMTESNb M3 NOA 3HAKA KOPHS 175 .
2. BuiHecuTe MHOXMTENb M3 NOA 3HAKA KOPHS /0,81a” .
1) 0,9a%Va 3) 0,8lava

2) 0,09ava 4) 0,9aVa
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KonTtponbHbie M3amepurensHoie mateprans no anrebpe. 8 knacc

BHecHTe MHOXMTENL NOA 3HAK KOPHS 34/5 .
Ynpocture seipaxenme 0,2y/27 —1,5147 +0,8V3 .
Pasnoxute Ha mHoxuTenu 7/b —b/7 .

o nhw

OcsoSonmecs OT UPPAUHOHANBHOCTH B 3HOMeHaTeENe

8

Nerh
22

1) N1l 3) 8V22

) 472 g V2

11 8
Yacrb 2

7. CpaBHuTe 3HQYEHUA BLIPAXEHMH %\/]68 H %\/315 .

. 46 12
8. Hamngure 3HaueHue BolpaxeHuna - ~J2(2-3V6).
5-V2 4-23 ( )

Bapuanr 3

Yacrb 1

1. BbiHecuTe MHOXMUTENb M3 NoA 3HAKa KOpHSA /108 .

2. BbiHecHTe MHOXMTENb M3 NOA 3HAKA KOPHA /0,64b° .
1) 0,8b*vb 3) 0,64b*\b
2) 0,8bvb 4) 0,08bb

BHecute MHOXMUTENL NOA 3HAK KOPHA | 1\/5 .
Ynpocturte seipaxenue 0,7+/125 —],2\/8—0 +O,9\/3_ .

. Paznoxute Ha mHoxmutenm 13va —av13 .
6

o wpw

. OCBOBOAHTer OT UPPALMOHANBHOCTH B 3HAOMEHATENE

&

1) 615 3) _‘/_Js_i

25 4 25
5

2)\5

Yacrs 2
7. CpaBHMTe 3HAUEHUSA BbIPAXEHWUH %\/387 " %\/975-
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§2. PacwmpeHune noHaTHs umecna

28 13
4+\E—5—2\/5+ﬁ(2+\/z)'

. Haﬁp,wre 3HAYEeHUE BbIPAXEHUA

Bapuaur 4

Yacrs 1

. BuiHecHTe MHOXMTEND M3-NOA 3HOKA KOPHS 147 .

. BbiHecuTe MHOXMTENL M3-NOA 3HAKA KOPHSA \/6,37b3 .
1) 0,6b*Jb 3) 0,6bvb

2) 0,36b*Vb 4) 0,06b\b

. BHecute MHOXMTENL NOpA 3HAK KOPHS 7/5 .

. Ynpocrute BblpaxeHue 0,3\/§—0,5\/]_@§ +0,6\/§.

. Pasnoxure Ha MHOXMUTENM 5\/5—0\/3 .

é
. OcsoboaMTech OT UPPALMOHANBHOCTY B 3HOMEHATENE ——— .

J14
0 @ 3) 6\Ta

2) 32 4 Y14

J7 6

Yacts 2
. CpaBHMTE 3HAYEHWS BBIPAXEHWH %\{1025 " %\/5]3 .

26 5
]

. Hanaure 3Hauenne sbipaxenms

39



KoHTponeHbie n3amepurensHeie matepranst no anrebpe. 8 knacc

KOHTPOJIbHAS PABOTA 4.
CBOWUCTBA APUGMETHUHECKOTO KBAJIPATHOIO KOPHSA.
MPUMEHEHME CBOACTB APUPMETUHECKOTIO

KBAAPATHOIO KOPHS
Bapuant 1

1. Halaure 3Ha4eHus BbIpaxeHmit:
a) 32.42;
6) 4,(-3)"-2;

) 75
) V493 N

2. Hongute 3HOYEHME QpryMeHTa, NpU KOTOPOM 3HAueHWe YHKLMM
y =+/x pasHo 9.

(V13+4) -13

—*\/_T.

4. Cpepy uncen 3.7 —8, —3.7 -8,
e

13 11
\/_+2 4+J_ 1—2\/5

3. Ynpocrure sbipaxenue

HaMamMTe napy MpOTUBONO-

NOXHbIX YHUcen.

5. Ynpocture sbipaxenue

Bapunanur 2

1. Hangure sHaueHus BipaXeHMi:

a) V8-v2;
6) 2.J(-5)-3;
B) v81.25-—"—

2. Hangute 3HOYEHME OPTyMEHTA, MNPWM KOTOPOM 3HAYEHWe PYHKUMM
yz\/; pasHo 25,
2
(Vi3-4) 13
N3-2

4. Cpeau uucen 4/3-7, 4J3+7, 1
4/3+7

3. Ynpocture seipaxenue

HaWgMTE Napy NpOTMBOMNO-

NOXHbIX Ynucen.
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§2. Pacwmpenme nonstus wmcna

2 18 27
V743 5447 1-247

. Ynpoctute BoipaxeHue

Bapuant 3

. Hangure sHaveHns BeipaxeHmi:

a) V12545
6) 3(-2)°-11;
B) V491 \/—

. Hallaute 3maueHne aprymeHta, npuM KoTOpom 3HaYeHMe YHKLMM

y =+/x pasHo 16.

(VIT+2) -1
V1141

. Cpeau umcen 37 -8, 37 -8,

. Ynpocrtute BoipaxeHune

HalauTe napy B3aMMHo o6-

1
37 +8

4 1 n
J5+3 4+J5 3-2J5

PQTHbLIX Yucen.

. Ynpocrture Boipaxenue

Bapuanr 4

. Ha#ignte 3HaYeHMs BoipaxeHmi:

a) V27-43;
6) 2,/(-3)*-7;
B) V811 ﬁ

. Haliaure 3naueHne aprymeHTa, npu KOTOPOM 3HQueHMe YHKUMM
y =vx paBHo 4.

(Vin-2)" -1
Jqi-1
. Cpeau umcen 4\/5—7, —4\/5—7,

. anocrme BblpaXeHne

HaMpuTe NApPY B3AMMHO

1
4J3+7

14 7

7
+ - .
J2+3 4+V2 1-242

oBpartHeIx uncen.

. Ynpocmure Bhipaxenue
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KoHTponbHbie u3mepuTensHbie matepuans no anrebpe. 8 knacc

§3.

YPABHEHUA U UX CUCTEMbI. PELLUEHUE KBAAPATHbIX
YPABHEHUW. PELUEHUE PALUMOHAJIbHbIX YPABHEHUM.
PABHOCUSIbHOCTb YPABHEHMA U UX CUCTEM.
COCTABJSIEHVUE YPABHEHUIMA 1 UX CUCTEM NO YCIOBUAM
3AAAY. PELUEHUE TEKCTOBbIX 3AAAY ANITEBPAUYECKUM
METOAOM. UHTEPNPETALIUA PE3YJILTATA, OTEOP PELLEHUNA

m KsapparHoe ypasHeHMe M ero kopHu. Pewenne

L oh

42

KBOQAPATHbIX YPABHEHMH NO dopMmynam

Bapuant 1

Yacto 1

Pewure ypasHeHue 4x2 —28=0.

YKaxuTe ypaBHeHWe, KOTOPOE HE UMEET KOpHEeH.

1) 9,1x* +4,5=0 3) 9,1x*-4,5=0
2) 9,1x*+4,5x=0 4) 9,1x* -4,5x=0
Pewurte ypasuenme (3x —1)(x+4)=x*-3x—4.

Boiuncnute guckpumMHaHT kBagpatHoro ypasHenus éx’ +7x—3=0.
Pewure ypasHeHne x> —5x+4=0.

Pewwure ypasHenue (3x 7)) (x+1)=(x+ 3)2 -19.
Yacmb 2

Mpy kakux 3HaueHusx ypasHenne x” —(2a+4)x+(a’ +49)=0 umeet

He MeHee OOQHOTO KOPHH?

. Npy kakux 3naueHmsx a ypasHeHne (a—5)x’ —(<7+2)x+(c72 —25)=0

ABNAETCA HENONHbIM KBOAPOTHHM?

Bapuaur 2

Yacm 1

. Pewwure ypasrenne 7x*-35=0.
. YKaXuTe ypasHeHWE, KOTOPOE HE MMEET KOPHENH.

1) 6,9x%+3,4x=0 3) 6,9x2-3,4x=0

2) 6,9x°+3,4=0 4) 6,9x*-3,4=0

Pewnre ypasnenne (4x —1)(x+3)=x*—-4x-3.

BbIYMCIMTE AUCKPUMMHOHT KBOAPATHOTO ypaBHeHus 2x° +7x+5=0.
Pewwute ypasnenne x° —-7x+10=0.



§3. YpaBHeHms n nx cuctem

N -

3.

4.
5.

. Pewwute ypasHenue (3x—4)(x+2)=(x—3)2 -20.

Yacrtb 2

Mpu KakMX 3HAYEHUSX ypaBHeHWe x> —(2c,1—6)x+(a2 —36):0 nmeet

He bonee ogHoro kopHs?

Mpy kakux 3Havenmsx a ypaeHenwe (a+3)x’—(a—6)x +(a2 —9) =0
ABNSETCH HENONHbLIM KBAAPATHBIM?
Bapuant 3
Yacts 1
Pewwure ypasHenne 3x*-9=0.
YKaxunTe ypaeHeHue, KOTOpOe He MMEET KOPHEH.
1) 5,9x?-2,3x=0 3) 5,9x*+2,3=0
2) 59x>+2,3x=0 4) 5,9x*-2,3=0

Pewute ypasHenue (4x+1)(x—3)=x"+4x-3.

BoiumcnuTe AMCKPUMHMHAHT KBQAPATHOTO YPABHEHMA 6x2-11x+3=0.
Pewwure ypasHenne x> +7x+10=0.

Pewute ypasHenue (3x—2)(x+4)=(x- ])2 ~20.
Yacrb 2

MNpw KGKMX 3HAYEHMSX O ypaBHEHHE x> —(20—8)x +(a2 —36) =0 umeer

He MeHee OHOro KOpHA$
Mpy Kakux 3Hauenusx a ypasHeHne (a+ 4)x’ —(a—5)x+(a2 -1 6) =0

ABJIRETCA HENONHbIM KBAAPATH bIME

Bapuanr 4

Yactb 1

. Pewmure ypasHenue 5x2 -10=0.
. YkaxuTe ypaBHeHHe, KOTOPOE He MMEET KOPHEMN.

1) 2,7x*-1,5x=0 3) 2,7x*-1,5=0

2) 2,7x*>+1,5x=0 4) 2,7x*+1,5=0

Pewure ypasHenue (3x+1)(x—4)=x"+3x-4.

BbiYMCAMTE AMCKPMMMHQHT KBAAPATHOTO ypasHeHus 2x% —7x+3=0.

PewwTe ypasrenmne x°> +3x—4=0.
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KoHTponbHbie MamepuTenbHbie maTepuane no anrebpe. 8 knacc

6. Pewwure ypasHeHue (3x—5)(x+3)=(x+4)2 -28.

Yacts 2

7. lNpu KaKMX 3HQYEHMAX O YPOABHEHHE x? —(20—4)x+(02 —25):0 ume-

eT He MEeHee OJHOTO KOpPHsIg
8. MNpu kakux 3HaueHmnsx a ypasHenue (a+5)x? —(o—2)x+(o2 —25) =0

ABNAETCA HENONHLIM KBGﬂpGTHbIMg

PeweHune 30404 ¢ NOMOLLBIO KBAAPATHbIX YPAOBHEHHUH.
Teopema Buerta

Bapuanr 1

Yactp 1

1. CocTaebTe ypasHeHue K 3a404e, NPUHAB 3 X MEHbLLIEE U3 YUCen.

OpHo w3 umcen Ha 18 Bonbwe apyroro, a ux nponssegeHue pasHo 527,
Hangure 3t umucna.

1) x(x-18)=527 3) x(x+18)=527
2) 2x-18=527 4) 2x+18=527

2, OpuH 13 KATETOB NPSAMOYrONLHOTO TPEYronbHMKA HA 5 cM meHble runo-
TeHy3bl, a apyrom Ha 5 cm menbwe nepsoro. Hanpure runotenysy.

3. Haraute cymmy KopHeit keappatHoro ypasHenus x° +12,8x +6,1=0.

4. HanpnTe npon3seseHne KOpHeH KBAAPATHOrO yPABHEHKS
x?+0,9x-7,6=0.

5. Hangute npounsseneHmne kopHen KBAAPATHOTO yPABHEHMS
,7x*-0,9x+3,4=0.

1) Het kopHen 3) -2
2) 2 4 2
17
6. OpuH u3 kopHen ypasHenns 4x’+bx—~15=0 pasen 5. Hanaute 3na-
yeHue b.
Yacrtb 2

7. PasHocTs kBOApaTOB KOpHeH ypasHenns x?—16x+c=0 pasHa 128.
HakpuTe 3navenme c.
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§3. YpasHeHus 1 nx cuctembl

B waweyHOM TypHHpE KaxAbld YHOCTHMK CbIrpan ¢ KAXAbIM NO OAHOM
naptun. Ckonbko 4enoBex y4acTBOBAno B TYpHMpE, €CnM Bcero Gbio
coirparo 15 naptune

BapuaHT 2

Yacrp 1

CocTaBbTe ypaBHeHMe K 30AQYE, NPMHSB 3a X MEHbLUEE M3 uYMcen.
Oawo m3 uucen Ha 11 meHbwe apyroro, a ux npon3sseaeHue pasHo 534.
Hamngmre 371 uncna.

1) 2x+11=534 3) 2x-11=534

2) x(x-11)=534 4) x(x+11)=534

OaunH M3 KATETOB NPSMOYTONEHOrO TPEYFoNbHMKA HA 1 ¢M MeHbLue rMno-
TeHy3bl, a apyrod Ha 7 cm MeHble nepsoro. Haaute rnotenyay.
Haiaunte cymmy kopHei keappatHoro ypaeHenus x> +7,7x+4,2=0.
Hanpure npom3seaeHme KopHe KBAAPATHORO YPABHEHMS
x2+5,6x+2,1=0.

Harante npon3seneHue KopHen KBAAPATHOTO YPAUBHEHMS
1,7x*-0,7x+5,1=0.

1) -3 3) 3

2) 5,1 4) HeT KOpHEH

Opuh 13 kopHei ypaeHenns 3x? +bx—16=0 pasen —4. Hargure 3na-
ueHue b.

Yactb 2

PasHocts keappatos kopHei ypasHewna x’—-30x+c=0 paena 720.
Hawnpaunrte 3navenme c.

B xoKkeWHOM TypHMpe KaxAas KOMAHAQ ChIrPana ¢ KAXAoW N0 OAHOMY
matyy. Ckonbko KOMAHA y4ACTBOBANO B TYPHMPE, €CNM BCEro 6bino Chbir-
paHo 28 maruen?

Bapuanr 3

Yactp 1

CocraBbTe ypaBHeHWe K 304Q4e, NPMHSB 30 X MEHbLUEE M3 uMCEN.
OaHo m3 uncen Ha 17 Gonblwe apyroro, a Mx npousseaeHne pasHo 468.
HarignTe ath umcna.

1) x(x+17)=468 3) 2x-17 = 468
2) x(x-17)=468 4) 2x+17 =468

45



KoHTponbHeie smepuTentHbie maTepuansi o anrebpe. 8 knacc

2. OpuH M3 KATETOB NPSMOYrONLHOTO TPEYTONLHUKA HA 9 CM MEHbLIE FUNO-
TeHy3bl, a apyrov Ha 7 cm Bonbwe nepsoro. HalanTe runoteHyay.

3. Harpure cymmy KopHei kBappaTHoro ypasHenns x* —11,8x+5,2=0.

4. Hanpure nponaseneHme KOpHEH KBOAPATHOTO YPABHEHMS
x’+5,8x-2,3=0.

5. Hanpute npoussegeHne kopHeit KBOAPATHOrO YPABHEHMSA
0,8x*-0,5x+3,2=0.

1) 5,2 3) 200
13
2) Hert kopHen 4) 4
6. Opun u3 kopHeir ypasHenus 2x? +bx—18=0 paeen 9. Haligute 3Ha-
yeHue b.

Yacrs 2

7. Pasnocts kBaApaTos kopHei ypasHenms x” —40x+c=0 pasna 1200.
Hanaute 3HayeHme c.

8. B WOXMATHOM TYpHMPE KAXAbIM YYACTHMK CLIrpan C KAXAbiM NO OAHOM
naptun. CKonbKO 4ENOBEK Y4ACTBOBANO B TypHMpe, ecnn Bcero Bbino
coirpano 36 naptmi?

Bapuanr 4

Yacrs 1

1. CoctaBbTe ypaBHEHMe K 30A0YE, MPMHNB 30 X MEHbILEE M3 Yucen.
OpHo u3 uncen Ha 12 Bonslwe gpyroro, a ux npoussegenne pasio 315.
Hangurte 31 umcna.

1) x(x-12)=315 3) 2x+12=315
2) x(x+12)=315 4) 2x-12=315
2. OauH 13 KATETOB NPSMOYTrONBHOrO TPEYronbHMKA HA & CM MEHbLUE rMno-
TeHy3bl, a gpyrom Ha 3 cm Bonblie nepeoro. Haaunre runoteHysy.
3. Haigute cymmy KopHei kBaapaTHoro ypasHeHus x° —16,3x+2,1=0.
4. HanpuTe nponaseaeHue KOpHEN KBAAPATHONO YPABHEHMA
x*-7,2x-6,8=0.
5. Hanpute npom3asegeHMe KOpHeH KBAAPATHOTO YPABHEHMS
1,7x*-0,7x+3,4=0.
17 3) Het kopHe#
2) 2 4) -2
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§3. YpaeHreHrus u ux cuctemsl

6.

4.

OpwmH U3 kopHen ypasHenms 3x2+bx—-14=0 paseH 7. Hangure 3na-
yeHue b.

Yacre 2

PasHocTs kBappaToB kopHei ypasHeHus x?—30x+c=0 pasna 600.
Hanpmte 3Havenne c.

B pyT6onbHOM TYpHMPE KAXAGS KOMOHAA ChIPANA C KAXAOM MO O[HOMY
maryy. CKONbkO KOMaHA yHaCTBOBANO 8 TYPHMPE, ecny Bcero Bbin ceirpaH
21 mary?

KOHTPOJIbHAS PABOTA 5.
KBAAPATHOE YPABHEHME U ETO KOPHMU.
®OPMYJIA KOPHEW KBAZIPATHOTO YPABHEHUS

Bapuanr 1

Pewute ypasHeHus:

a) 2x*-162=0;

6) 7x*+15x=0;

B) 5x°+12x+16=0.

He pewas ypasHeHus 81x? —38x +4 =0, HaOWAKTE KONHYECTBO €O Pa3-
NUYHBIX KOPHEWN.

He pewas ypaeHeHus x?+11x+17 =0, HaolanTe Cymmy M npomssege-
HME ero KOpHeM.

Pewnte ypasHenne (6x + 2)2 =(6x-1)(5x+1).

Ounaronane npamoyronenka pasna 39 cm. Harigute nepumetp npsmo-

12 -
YronabHMKa, ecnm ogHQa U3 ero CTOpoOH COCTaBnAeT —5— APYrou.

Bapuanr 2

Pewmure ypasHeHus:

a) 4x?-144=0;

6) 6x?+13x=0;

B) 3x*+10x+12=0.

He pewas ypasHenus 81x? —~36x + 4 =0, HaAAUTE KOAMYECTBO €50 pa3-
NUMHBIX KOPHEN.

He pewas ypaeHenms x? —15x+9 =0, HaManTe CyMMY W Npon3eeaeHHe
€ro KopHe#.

Pewwnrte ypasnenme (3x + A.)2 =(3x—-2)(2x+3).
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KoHTponeHeie M3meputensHbie matepuans no anrebpe. 8 knacc

5. [unaronane npsmoyrosbHuka pasHa 35 cm. Havigute nepumetp npsmo-

3 -
YronbHMUKQ, ecnuM oaHa 13 ero CTOpoH COCTaBnNaeT — ApYyrou.
4

Bapuant 3

1. Pewwnre ypasHeHus:
a) 3x2-192=0;
6) 15x*+7x=0;
B) 5x?+22x+8=0.

2. He pewas ypaeHeHus 36x?-22x+4=0, HaWguTe KOAMYECTBO €ro

PA3NMYHBIX KOPHEMN.

3. He pewas ypaenenus x? +13x+15=0, Halg1Te CymMmy M npouseene-
HWUE ero KOpHeM.

4. Pewute ypasHeHne (5x+2)2 =(5x+6)(4x-1).

5. Huaronans npamoyronsHuka paeHa 25 cm. Hangute nepumetp npsmo-

4 .
YronbHMUKQ, €ecnr oqHa U3 ero CTOpoH cocrtasnseT 5 ApPYyTom.

BapuaHr 4

1. PewwuTe ypasHeHus:
a) 3x*-147=0;
6) 13x*+6x=0;
B) 3x?+22x+24=0.
2. He pewas ypaenenmns 81x? —32x+ 4 =0, Hala1Te KONMHECTBO €ro pas-
NMYHBIX KOPHEHN.

3. He peiwas ypasHenns x2—17x+11=0, HalauTe CyMmmy M npouseepe-
P Y

HWE ero KOpHeH.
4. Pewwnte ypaBHeHue (4x + 3)2 =(3x+5)(4x-1).
48



§3. YpaBHeHus m mx cucTembl

5.

Auaronans npsmoyronsknka pasHa 26 cm. Hakgure nepumeTp npsamo-

5 .
YronsHMKQ, €ecnmM ogHa M3 ero CTOpoH cocTtaenseTt ﬁ APYrou.

Apo6Hbie pauuoHanbHbie YPABHEHUS

2.

3.

4.

5.

6.

Bapuanr 1
Yacerp 1
3x-2 3-5x
PewuTe ypasHeHune = .
x—-4 x—4
-7 bx-—

PewwuTe ypaBHeHHe

x—1 x+1

3_ 2

Pewwure ypasHeHne y -y —20y _
(y=3)(r+4)

PewmTe ypasHeHue 7 - ! + lé =0.

2+x x+1 x*—x

CocTasbTe ypaBHeHWE AN peLieHWs 30Aa4YM, NPHMHSB 30 X CKOPOCTL Be-
nocvneamncta (B KM/ u).

M3 nocenka B ropog Bblexan BenocunegucT. Yepes 2 waca HascTpedy
€My M3 ropoAd B NOCENOK BLIEXAN MOTOLMKIMCT, CKOPOCTb KOTOPOro Ha
15 km/4 6onbwe ckopoctn senocunegucra. OHW BCTPETMANCHL Ha cepe-
AvHE QOPOrH, coeprHsoWwen nocenok 1 ropoa. Halgure ckopocrts seno-
CUNeaMcTa, eCIM PACcCTosiHME OT nocenka go ropoaa 120 km.

) L2-90 3) 8990
x x-15 x x+15
120 120

2) 60(x+15)—60x=2x 4)

x x+15

~10-3y

MNpn kakmx 3HaYeHMsX nepemeHHOM pasHocTs apobent 7913
y+

7y-6
4y -5

pPaBHQ MX NPOM3BEAEHHIO?
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KoHTponeHbie M3mepuTensHeie matepuans no anrebpe. 8 knace

50

Yactb 2

Pewwute ypasnenne ———1—=10 .

x—4
leo nepesogumxka nepesopst kuury 3a 18 gHen. Ckonbko Bpemenu no-
TpeboBanock Bbl BTOPOMY M3 HMX HQ NEPEBOA KHMIM, ECNIM OH MOXET Bbl-
nonHuTb 3Ty paboty Ha 15 aHei BbicTpee nepsoro?

. Mpu kaxux 3nauennax nepemeHHoM cymma apobei

BapuaHr 2
Yacms 1
P 2x-5 7x+1
elumMTe YpaBHEHHE = .
x-3 x-3
P 2x-7 3x-2
elumMTe ypaBHeHHE = .
x—4 x+4
3 2
Pewute ypasHenue w: 0
(y-3)(y+2)
24 4 1
Pewwure ypaBHeHne +

x" —4x x2+2x—x+2=

CocraBbTe ypaBHeHME Ans peweHns 304a4M, NPMHSIB 30 X CKOPOCTL OB-
To6yca (B kM/u).

M3 nocenka B ropog sbiexan astobyc. Yepes 1 yac Bcnea 30 HUM M3 no-
CenKka Bblexan Nnerkosoi asTomobuns, ckopocTb koToporo Ha 20 km/4
6onbwe ckopoctn aetobyca. B ropoa oHu npubbinu 0AHOBpEMEHHO.

Haraute ckopocts asTobyca, ecnu paccrosHue oT nocenka Ao ropoad
240 xkm.

1) 240 240 _, g 240, 240
x+20  x x x+20

2) 240(x+20)—240x = x 4 240240 _
x x+20

14-2y " by -2
2y+5 2y -3

PABHA MX NPOM3BEAEHUIO?



§3. YpaeHeHus 1 ux cuctemol

7.

Yacts 2

Pewwure ypaBHenne — =4 .

x—3
Ise mawuHucTkM nepeneyaranu pykonucs 3a 12 yacos. Ckonbko Bpe-
meHn notpebosanock Gbi BTOPOH MALMHWCTKE HA NEpeneyarTky 3To1 py-
KOMUCH, ECNIM OHA MOXET BbINOMHWTL 3Ty paboty Ha 7 yacos Buictpee
nepsom?

. Mpn kaknx 3Ha4eHUax nepemeHHoON cymma apobei

Bapuant 3
Yacrmb 1
3x+7 6—4x
Pewwure ypasHeHune = .
x—1 x—1
p 5x—-12 4x+3
ewnTe ypaBHeHHe = ¢
x—2 x+2
3 2
. Pewwure ypasHeHue w=0
(y+2)(y-35)
48 5 1
. Pewwre ypaBHeHune + -

x*-9x x*+3x x+3

. Cocraeste YPABHEHHE ANA peleHHUa 3a4a4M, NMPHUHAB 3a X CKOPOCTbL aB-

Tobyca (B km/ ).

M3 nocenka B ropog suiexan astobyc. Yepes 1 yac Haectpeywy emy m3
rOpoAd B NOCENOK BbIEXAN NErKOBOW ABTOMOBMAb, CKOPOCTb KOTOPOro HA
20 km/y bonbwe ckopoct astobyca. OHM BCTPETMNMCL HA cepeanHe
AoporM, coeamHalowen nocenok u ropoa. Haraure ckopocrte nerkosoro
aBTomobuns, ecnu paccroaHre ot nocenka Ao ropoaa 480 km.

1) 240__240 _, 3) 480_ 480
X x+20 X <—20
2) 240(x+20)—240x:x 4) 240 _211O='|

x+20 X

10-2y | 3y+16
4y-5  Ady+3

PABHA UX MPOM3BEAEHHIO?
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KonTponbHbie mameputensHsie matepuane no anrebpe. 8 knacc

Yactp 2

7. Pewmute ypasHeHme — =4,

x-5
8. Yepes nse Tpybwi 6acceitH HanonHsetca Boaon 3a 5 uacoe. Ckonkko
BpemeHu notpeboeanock 6bl gna Hanonwenus BacceiHa ToNbko 4Yepes
nepeyto Tpyby, ecnu yepes Hee Baccern 3anonHaeTcs Ha 24 yaca BeicT-
pee, 4eM yepes BTopyio?

Bapuanr 4
Yacrs 1
3x-5 7-4x
1. Pewmre ypasHeHue = .
x-2 x-2

3x—-5 20+4x
x—3 x+3

2, Peuiute ypasHeHue

y® —12y2+32y_
(y-4)(y+5)

1 16
X —4x—x—4:x3—|6x.

5. CocraBeTe ypasHeHne Ans pelueHns 3aAayM, NPMHAB 30 X CKOPOCTb Be-
nocunegmcTa (B km/ ).

3. Pewmurte ypasHeHue

4. PewmTe ypasHeHue

M3 nocenka B ropop seiexan senocuneguct. Yepes 2 uaca scneg 3a HUM
M3 NOCENKA BbIEXAN MOTOUMKIICT, CKOPOCTb KOTOPOro Ha 15 km/y4 6osb-
e CKOPOCTM Benocuneamcta. B ropoa oHu npubbinn ogHOoBpemeHHo.
Hamnaute ckopoctb Benocuneancra, ecnm paccrosH1e oT nocenka Ao ro-
poaa 60 km.

1) 60(x+15)—60x = 2x 3) 60 ¢80 _,
x+15 x
2) 6060 _ 4 8960 _
x x-15 x x+15
6. Npu KAKMX 3HAYEHWAX NEPEMEHHOM PA3HOCTL apoben — 2 3y 7 _7y+9
2y-5 4y +3

pAaBHA MX MPOM3BEAEHMIO?

52



§3. YpasHeHMs M Mx cUCTeMbI

7.

Yacrs 2

Pewwrte ypaBHene — =9 .

x—2
Iea cekpeTtaps nogrotoBunn naket aokymeHtoB 3a 12 vacose. Ckoneko
BpemeHu notpeboBanock Bbi nePBOMY M3 HUX HO NOATOTOBKY 3TOTO NAKE-
TA, €CAM OH MOXET BhINONHMTL 3Ty paboty na 10 uacos 6bictpee BTOpO-
ro?

KOHTPOJIbHAS PABOTA 6.
APOBHbLIE PALUOHAJNBbHLIE YPABHEHNA

Bapuanr 1

Pewwre ypaBHeHms:

a) x*-3  2x | 6) x=5 x-6_
x-1 x-1' x+3 x+5
2
Pewmnre ypaeHeHne ()(4—())# =0.
o_

. Havigute 3HaueHue aprymeHTta, npu KoTOopom 3HaueHWe GYHKUMM

y= _18 pasHo 6.
x

2x 16

Pewmre ypaBHeHne - = .
x+2 x-2 4-x°

5. B cnnase meam 1 onoea copepxutcs 5 kr onosa. Korga k cnnasy ao6a-

Bunu 10 kr onoBa, ero npoueHTHoe cogepXaHue yBenuuunocb Ha 25%.
HanguTe nepsorauansHyio maccy cnnaeq, ecnn oHa 6onswe 15 kr.

Bapuanr 2

. Pewwre ypasHeHus:

a) x2_5= 4x 6) x-2 x-5_
x-3 x-3° x+1 x+2
2
Pewwre ypasHenune %ﬁ =0.
X —

3. Hanante 3HauYeHWe aprymeHTa, Mpu KOTOPOM 3HAYeHWE YHKLMM

y= 14 pasHo 2.
x
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2x 30
x+5 x-5 25-x?
5. B cnnase meau n umHka copepxmtcs 20 kr umHka. Koraa k cnnasy aoba-
eunm 10 kr umHka, ero npoueHTHoe coaepxaHue ysenuuunocs Ha 10%.
Havgurte nepsoHayansHyto maccy cnnaea, ecnu oHa meHbwe 50 kr.

4. Pewwute ypasHeHUe

Bapuanr 3

1. Pewmre ypasHeHus:

a) x2_2: x 6) x—3_x—5:
x-5 x-5 x+2 x+3
2
2, Pewwurte ypasHeHune wzo_

x—-3
3. Haligute 3HaueHue aprymeHTa, NpM KOTOPOM 3HAYeHMe YHKUMK

y:_ﬁ paeHo —2.
x

2x 36
x+3 x-3 9-x*’
5. B cnnase meau 1 onosa copepxutcs 15 kr megn. Koraa k cnnasy aoba-
eunm 20 kr meam, ee npoueHTHoe cogepxaHue yeenuuunocs Ha 20%.
HanauTe nepeoHayanbHyio maccy cnnaeaq, ecnu oHa meHble 40 kr.

4. Pewwure ypasHeHue

Bapuanrt 4

1. Pewmnre ypaBHeHus:

x*-4 3x x—-3 x—4
a) = ; 6) — =
x-6 x-6 x+1 x+3
2
- 2
2, Pewmute ypaBHeHue w;‘ilzo.
x—

3. Halpute 3HayeHue aprymeHTa, nNpu KOTOPOM 3HAYeHME yHKUUM

),:_E pasHo -3.
x

_ 2x _ 40
x+4 x—4 16—x2

5. B cnnase meam 1 umHka copepxutca 20 kr mean. Koraa k cnnasy pgoba-

4. Pewwnre ypasHeHue

Bunm 25 Kr meam, ee npoueHTHoe cogepxanue yeenuyunocs Ha 20%.
Haiaunte nepsoHauansHyio maccy cnnasa.
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§4. NMHENHbIE HEPABEHCTBA U UX CUCTEMBI. PABHOCUNBHOCTb

HEPABEHCTB U UX CUCTEM

m Yucnosbie HEPABEHCTBA U UX CBONCTBA

Bapuanr 1
Yacrs 1
UsBsecTHo, uto ¢ >d . Kakomy umcny MoxeT pasHATbCA pasHocTs d —c¢ @
1) 2,5 3) 0
2) 2 4) -2,5
YKkaxuTe HEpaBeHCTBO, BepHOe NpM NI0BbIX 3HAYEHUSAX NEPEMEHHON.
1) p°+p+6<p 3) (5r—1)(5r+1)< 25"
2) 6q(q+0,5)>6q’ 4) (+-3)° +6t>10

. Pacnonoxute B nopspke ybeBawMa uwvcna a, b M ¢, ecu

b-a>0, b-c<0.

MasectHo, yto p<q. Pacnonoxute B nopsgke BO3pACTAHMA 4Mcna
q+1, p-2mugq.

1) q,q+1, p-2 3) 9. p-2, g+1

2) p-2, q,q+l 4) q,q+l, p-2

M3sectHo, yTo 3<t < 4, OuenuTe 3HayveHUe BoipaxeHus 3f+1,

1) 10<3t+1<13 3) 6<3t+1<9

2) 12<3t+1<15 4) 6<3t+1<13

M3secTHbl rpaHuLbl AnMHBI ¢ W WKMPUHB d  KOMHQTBI NPSMOYrONbHOM

¢dopmei (B metpax): 6,5<c<6,6, 3,4<d<3,5. Hanpgure Hanbonswee
3HAYEHWE NePUMETPa KOMHATBI.

Yacrb 2

. UNaBectHo, uto 4,5<t<5,5. Kakoe HaumeHblee Lenoe 3Ha4eHMe Mo-

XeT NPUHMMATh BbipaxeHue 17 —3t ¢
M3BectHo, uto 25<m< 26, 4<n<5. OueHute 3Ha4YeHME BbIPAXEHMS

m-—n

n
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2.

56

Bapuanr 2
Yacrs 1
W3secTHo, uto p >q. Kakomy uMcny MOXeT pasHSTbCS Pa3HOCTL p—q ¢
1) -5,2 3) 52
2) -2 4) 0
YKaXuTe HEpaBEHCTBO, BEPHOE NPH MIOBbIX 3HAYEHMSIX NEPEMEHHOM
1) 42t +1<2t 3) (3y-1)(3y+1)>9y?
2) 4x(2x-0,5)<8x’ 4) (z—4)2+82>4

Pacnonoxmtre B nopsake y6wBaHus umucna a, b wu ¢, ecnm

a-b>0, c-b<0.
MasectHo, uto a<b. Pacnonoxute B nopsake BO3pACTaHWUS umcna
a-2,b+3ub.

1) b, b+3, a-2 3) a-2, b, b+3

2) b, a-2,b+3 4) a-2,b+3,b
M3asectHo, uto 3< b < 4. OueHure 3HaYeHHe BuipaxeHns 2b+1.
1) 5<2b+1<7 3) 4<2b+1<6

2) 8<2b+1<10 4) 7<2b+1<9

. Nasecthul TPAHMLUbBI OJIMHBI M W WKWMPKWHBI N KOMHQTLI ﬂpﬂMO)’rOJ’IbHO;i

dopmbl (B MeTpax): 8,5<m<8,6, 6,4<n<6,5. Hananre Hambonbiee
3HQYEHWE NEPHUMETPA KOMHATbI.

Yacrs 2

M3sectHo, uto 3,5< y<4,5. Kakoe HaMmeHsluee uenoe 3HavYeHue Mo-

XeT NPUHUMATL BeipaxeHne 23— 5y 2

M3sectHo, 4To 4<a<5, 13<b<14. OueHnte 3HAQYEHHE BLIPAXEHUA
b-a

a
Bapuant 3

Yacrb 1

MasectHo, uto x <y . KakoMy uncny MOxeT paBHATbCS PA3HOCTL y — X &
1) 6,3 3) -6,3
2) -2 4) 0



§4. JluHeHAHble HEPABEHCTBA M MX CUCTEMBI

2.

5.

YKaXuTe HEpQBEHCTBO, BepHOE NpH MoBbIX 3HAYEHHUAX NEPEMEHHOM.
1) k*+5k-1<5k 3) (1-2n)(1+2n)< 4n
2) 8m(m+0,5)>4m—1 4) (h=1)"+2h>1

Pacnonoxure B nopsgke Bo3pactaMus uucna a, b u ¢, ecnu
b-a<0, a-c<0.

. UaeectHo, uto m>n. Pacnonoxure B nopsgke YybbiBaHus uMcna

n-1, m+2um.

1) m, m+2, n-1 3) m,n-1, m+2

2) m+2, m, n=1 4) n-1, m, m+2

MasectHo, uto 3<b < 4. Ouenute 3nauenune soipaxenns 3b—1.

1) 10<3b-1<13 3) 6<3b-1<9

2) 5<3b-1<8 4) 8<3b-1<11

M3secTHbl rpaHMUBI AIMHBL X W LWMPWHBI y KOMHATBI NPSMOYFONbHOM

bopmbl (B MeTpax): 7,5<x<7,6, 4,4<y<4,5. Haitgute HaumeHblIEE

3HQ4eHUEe NepHUMETPA KOMHQATLI.
Yactb 2

Masectho, uto 6,5<z<7,5. Kakoe Hanbonslee Lenoe 3HavyeHne mo-
XET NPUHUMATD BoIpaxeHne 19 -3z ¢

MasectHo, uto 7 <c<8, 20<d<21. OueHnte 3HAYEHUE BLIPAXKEHMS
d-c

c
Bapuanrt 4

Yacrb 1

MasectHo, uTo m < n. Kakomy YMcny MOXET POBHATLCS PA3HOCTL m—n €
1) -3,25 3)3
2) 0 4) 3,25
Ykaxure HepaseHCTBO, BepHoe Npu oBbix 3HAUEHHUAX NEPEMEHHOM.
1) o’ +5a-1>5a 3) (2c-3)(2c+3)<4c?
2) 2d(d-0,5)<2d’ 4) (b-2)'+4b>8

Pacnonoxure B nopsgke Bospactauus uucna a, b u ¢, ecu
a-c>0, ¢c-b>0.
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4. NasectHo, 4t0 c>d. Pacnonoxute B nopsake Yybuisanus uucna

c+l, d-3 ud.

1) d-3, d, c+1 3) d, c+1,d-3
2) ¢c+1, d,d-3 4) c+1,d-3,d
5. UssectHo, yto 4 <a < 5. Ouenute 3HaveHHe BoipaxeHus 2a—1.
1) 7<2a-1<9 3) 6<2a-1<8
2) 9<2a-1<11 4) 10<2a-1<12

6. M3BeCTHbI rpaHMUbl ANMHBI @ M LWUMPMHLI b KOMHQTBI MPSMOYTONLHOM
dopmbi (8 meTpax): 8,5<a<8,6, 5,4<b<5,5. Hangute HaumeHblueEe
3HA4YeHWe NepUMeTPa KOMHQTBI.

Yactb 2

7. UNaeectHo, yto 2,5< x<3,5. Kakoe Hanbonbwee uenoe sHaueHne mo-
XeT NPUHMMATb BbipaxeHue 25— 7 x ¢
8. MseectHo, yto 15<x<16, 4 <y<5. OueHnte 3HAYEHHUE BBIPOXKEHMS
X-y
4

KOHTPOJIbHAS PABOTA 7.
YUCNOBbIE HEPABEHCTBA U UX CBOACTBA

Bapuant 1

1. Cnoxwute nouneHHo Hepasewctsa 3,4a>4,5b u -2,7a>-2,8b v 3a-
MULIKMTE NONYYEHHOE HEPABEHCTBO.

2. UasecTHo, uto S5a< 3b. YMHOXbTe 0be YacTu HepaseHcTBa HA —2 M 3a-
MULIMTE NONYHEHHOE HEPABEHCTBO.

3. OueHure:
a) 3Ha4eHue BoipaxeHns 4 —-3a, ecnm ~3<a<?2;
6) cropoHy kBagpara a, ecnu ero nepumetp 7,2<P<7,6.

4. UssectHo, uto 2,4<+/6<2,5 n 2,8<+/8<2,9.Ouennte /6 -28 .
5. Dokaxure HepaeeHctso (2a-5)(2a+5)<(2a+ 5)2 —20a.

BapuaHT 2

1. Cnoxute nouneHHo HepaseHctsa 4,4a<3,3b u —1,5a<—1,4b v 3a-
MULWMKTE NOMYYEHHOEe HEPOBEHCTBO.
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UaeecTtHo, uto 2a > 5b. YmHoxbTe 06e wacTi HepaseHcTea Ha —3 1 3a-
MULWKTE NONYYEHHOE HEPABEHCTBO.

OueHure:
a) 3HaveHHe BoipaxeHns 3—2q, ecnu —2<a<4;
6) ctopoHy kBappara a, ecnm ero nepumetp 6,4<P<4,8.

WasectHo, uto 2,4<+/6<2,5 1 2,6 <7 <2,7 . Ouenute /6 -3/7 .
Hoxaxure nepasenctso (5a-3)(5a+3)-30a<(5a- 3)".

Bapuanr 3

Cnoxure nounenHo Hepaeenctea 3,6a>4,7b v —1,8a>-1,9b 1 3amu-
WMTe NONYHEHHOE HEPABEHCTRO.

MasecTHo, 4TOo 40 < 3b. YMHOXbTE 0Be YacTH HepaseHcTBa HA -5 U 3a-
MMWMTE NONYYEHHOE HEPABEHCTBO.

OueHure:
a) 3Ha4eHHe BoipaxeHns 3—4qg, ecnn —2<ag<3;
6) cropoHy kBagpara g, ecnu ero nepumetp 5,2<P<5,6.

WssectHo, uto 2,2<+/5<2,3 u 2,8<+/8<2,9. Ouenute \/5-38 .
Rokaxute Hepasenctso (3a—4)(3a+4)<(3a+ 4)2 —24a.

BapuaHnr 4

Cnoxurte nounenHo HepaseHctea 4,3a<3,2b v -2,4a<-2,3b u 3a-
MUWKUTE NONYHEHHOE HEPABEHCTBO.

UasectHo, 4to 20> 3b . YMHOXBTE 0Be 4acTn HepaseHcTBa Ha —4 u 3a-
MULIMTE NONY4YEHHOE HEPABEHCTBO.

Ouenurte:
a) 3HaueHue BoipaxeHns 2 —3q, ecnm —4<a<?2;

6) cropoHy kBappara q, ecnum ero nepumetp 4,4<P<4,8.

MasecTHo, uTo 2,2<\/3<2,3 %) 2,6<ﬁ<2,7 . OueHure \/5—2\/7.
2

Hoxaxure Hepasencteo (3a-2)(3a+2)-12a<(3a-2)
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Yucnosble npomexyTku. PelneHue HepaBeHcTs
C ORHOMU NEpPEeMEHHON

Bapuanr 1

Yactb 1

1. YkaxuTe pHUCYHOK, HO KOTOPOM M3OBPAXEHO MHOXECTBO peLleHMiM
ABOMHOro HepaseHctea —1,5<x<2.

N o
2 SR
2. YkaxuTe NPOMEXYTOK, U306paxeHHbIM HO PUCYHKeE,
.__W_:
1) (-1; 2,5] 3) [-1; 2,5]
2) [-1; 2,5) 4) (-1; 2,5)

3. YkaxuTe pUCYHOK, HO KOTOPOM M30BPAXEHO MHOXECTBO peleHUi He-
pasenctea x—0,5>0.

]) 0,5 X 3) 0.5 X
2) 0.5 X 4 0,5 x

4. Haiipure nepeceyenmne npomexyTkoe [—1; 7) m (5; +eo).

5. Pewwure HepaseHcTBO —4d > 8.

8+2x

6. Pewwure HepaseHcTBO >1.

Yactb 2

7. Haraute Hanbonswee uenoe 4Mcno, KOTopoe SBNSETCA PeleHUem Hepa-
4a-3 a-3
- <0.
2

BE€HCTBA

2
8. Pewwute HepaBeHCTBO i,z _]_73(_34_]) +]_£'- .
16 4 4
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-l
.

BapuaHnT 2

. Pewwnre HepaseHcTBO 215)(2 _E>(E _]j[ixﬂ)_ix .

Yacte 1

YKaxuTe PMCYHOK, HO KOTOPOM M30BPAXEHO MHOXECTBO pPeLUeHUH
BBOMHOrO HepaBeHcTBa —2< x< 1,5 .

1) _&m&\\b._, 3) —ONNININNNY
1,5 -2 1,5 «x

2) —&k\h\\\\\\\\\b—a» 4) — NNy,

2 1,5 x -2 1,5 x
Ykaxute npomeXyToK, M306paXeHHbIX Ha PUCYHKE.

-1,5 2 X

1) [-1.5 2) 3) [-1,5; 2]
2) (-1,5; 2) 4) (-1,5; 2]
YKQaXHTE PUCYHOK, HO KOTOPOM 1306PaXEHO MHOXECTBO PELIEHUN He-
paeeHctea x-0,5<0.
1) ———§N§§S§&N§§L— 3) &RNNNQSSSS;Q,
2) —W 4) W&\b_)

,

Haunwre nepeceyeHne NPOMEXYTKOB [~2; 9) u (—oo; 7].
Pewmre HepaBeHcTBO —2b < 6 .
3+5z2
Pewmre HepaBeHcTBO <2.
Yacrs 2
Haipnte Hanbonswee uenoe 41cno, KOTopoe RBNSETCS pELIEHUEM Hepa-
3b-1 b-2
BEHCTBQ —T <0.

5 \5 5 25

BapuaHT 3

Yacmp 1

YKaXute PMCYHOK, HO KOTOPOM H30OpPAXEHO MHOXECTBO PELLEHMH
ABOMHOro HepaseHcTBa —2,5< x <1.
1) —— OSSN 3) —ONNNNNNNNYy
-2,5 1,5 «x -2,5 1,5 «x
2) —— @SN, 4) P \NANNNNNNNNNN N G
-2,5 1,5 x -2,5 1,5 «x
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2, Ykaxure npoMexXyToK, M306paXeHHbIN HO PUCYHKE.,

-1,5 2 x
1} (-1,5; 2) 3) [1,5; 2)
2) (1,5 2] 4) [-1,5; 2]

3. YKaxuTe pUCYHOK, HQ KOTOPOM M30BPAXEHO MHOXECTBO peLleHHI He-
paseHctBa x—3>0.

1) W_,. 3) &\x\x\;\m\\;\é\x_?
2) —O\W 4) —Ows x\

4, Ham;me nepeceyeHme npomexyTkos (—5; 8] u (3; +co).

5. Pewwute HepaBeHcTBO —3¢> 6.
3+ 4y

>3.

6. Pewwute HepaBeHcTBO

Yacrb 2

7. Halpgute HauMeHbWwee LENoOe YUCNOo, KOTOPOE SBNSETCS pelleHneM Hepa-

2c—l_c—2

BEHCTBQ >0.
3
2
8. Pewmure HepaseHcTBO Zézz ——l—lz(éz +1J —Ez
16 4 16
Bapuant 4
Yacrp 1

1. Ykaxute PHUCYHOK, HQ KOTOPOM M30BPAXEHO MHOXECTBO peleHHH
AsomHoro HepaseHctea —1<x<2,5.

1) ~——emORSNNNNNONNNNS 3 _om\\\\\\._,
) -1 23 «x )

2) @SN, 4 __.m\._,
) -1 2,5 x ) 2.5

2. YxaxuTe NpoMexyToK, M306paxeHHbId Ha pUCYHKe.
-2 1,5 x
1) (-2;1,5) 3) (-2;1,5]
2) [-2;1,5) 4) [-2; 1,5]
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. Pewmure HepaBeHcTBO

YKaxuTe pUCYHOK, HO KOTOPOM M30BPAXEHO MHOXECTBO pelieHui He-
paseHctBa x—-5<0.
1) ——COSNNNNNNNNNNNNGY 3 W—»
) — . )
2) SN - 4 ___annnnmssss>
) o )
Haiaunre nepeceuerne npomexyTkos (—oo; 5] (-3; 6)-

Pewwrte HepasencTso —2g<8.
4+ 2t
<3.

Yacrb 2

Hainme HaMMeHbLEee uenoe YHNCno, KoTopoe ABNAeTCA pelueHHneM Hepa-

2d-1_4d-4
5

BEeHCTBA

PewnTe HepaBeHcTBO iy2 —ég (.2.), +£j2 _Zy .
9 3 (3" 3 9

m Pewserune cuctem HepaBeHCTB C OQHOMW NEepeMeHHON

Bapuanr 1

Yacte 1

Kakoe n3 cneayowmx yucen fABnseTcs peweHnem CHUCTEMDI

3x-6>0
HEepaBEHCTB 2
5-x<0
)5 3) 3
2) 2 4) 4
{y>—l,5
Pewwure cuctemy HepaBeHcTs .
y<3
1) peweHuit HeT 3) [-1,5; 3)
2) (~o0; 3] 4) (-1,5; 3]

Ix<x—4
4x+3>1"
Pewwurte psorHoe HepaseHctBo —0,4 <1-2x<6.

PewwmnTe cucremy HepaBeHCTs {

Hakgute BCe pAoOnycTUMble 3HAYEHMS NEPEeMEHHOW B  BbIPAXEHWM
Vé6+5x—-+2-x.
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2x+7<4
6. Pewwure cuctemy HepaeeHcTe < 5x <10
8-x>5
Yacts 2
. 8c—24<0
7. Hanpure Bce uensie peleHns cucrembl HEPABEHCTB 2659 .
C Pt

25y2 —11<(5y +1)° —13y

Zy__]_y__2>o
4 3

8. Pewwure cucremy HepaseHCTs

BapuaHr 2

Yacrp 1

1. Kakoe n3 cnegyrowmx ymncen aABnaeTcs peweHnem CUCTEeMbI

2x-320
HEepaBEHCTB 2
{5—x>0
1)1 3) 5
2) 2 4} 0
x<-1,5
2. Pewmte cucteMy HepaBEHCTB
x>3
1} pewenmit Het 3) (-1,5; 3]
2) (—eo; 3] 4) [-1,5; 3)

2x—4<1

3. Pewmre cucremy HepaseHcTs .
5x>x+4
4. Pewure pBoiHoe HepaseHcTBo —1,5<1-5¢<2.

5. Hanaure Bce pONyCTMMbIE 3HAYEHMS MEPEMEHHOW B  BLIPAXEHWMM
VI+x +/3-2x.
7 -x<1
6. Pewmre cuctemy HepaBeHCTB < 2x —9>2.
3x<6
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Yactb 2
. 9d+36>0
Hainpure Bce uenslie pewerns CMCTEMbI HEPUBEHCTB .
2d<15
2t-1 4t-6 <0
Pewwure cuctemy HepaBeHcTs . 2 5 .
417 +30>(2t+5)" ~15¢
Bapuaut 3
Yactb 1
Kakoe wm3 crnepylowmx uucen SBASETCS  pPELIEHWEM  CUCTEMbI
4x-14<0
HEepPAaBEHCTB 2
3-x<0
1) 5 3) 3
2) 2 4) 4
{x <-0,5
Pewnte cucremy HepaseHcTs .
x<3
1) pewenni ner 3) (—ee; 3)
2) (~e=; -0,5] 4) [-0,5; 3)

2x—2>1
bx<x-5

PewnTe peoiHoe HepasencTeo —0,6<1-4y <7 .

Pewmurte cucremy HepaseHncrs {

Halpute BCe AonycTMMble 3HAYEHMS MNEPEMEHHOW B  BbIPAXEHMH
VI+2x —/3-x .
2x+5>2
Pewwure cucremy HepaseHets {5x <15
7-x>2
Yacrs 2
. 9c-36<0
. Hanpure Bce uensie pewenns cuctembl HepaseHcTs ) _
c>—

9x2-17 <(3x-2)" +15x
Pewmre cuctemy HepaseHcts { 4 3 x-3
>0

3 2
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Bapuant 4

Yacte 1

1. Kakoe K13 cnepylowmx uMcen SBASETCA  pelleHMeM  CMCTEMb

2x+1<0
HepaBeHCTB 2
2-x20
1)1 3) 3
2)0 4) -1
x>-0,5
2. Pewwure cucTeMy HepaBeHCTB .
x<2
1) pewenun Het 3) [-0,5; 2)
2) (~; -0,5] 4) (—; 2)

2x2x+2
4x-5<9
4. Pewwre pBoiHoe HepaBeHcTBO —2<1-52<1,5.

3. Pewwure cuctemy HepaeeHcTs {

5. Hanioure Bce ponycTMMbie 3HQYEHWS NEPEMEHHOM B  BLIPAXEHWUM

V3+2x +vx-1.

1-x>3
6. Pewmte cucTemy HepaBeHCTB < x — 4> 2.
2x<7
Yacre 2
- 12d+392>0
7. Hanaute Bce uensie pelieHMs CUCTEMBI HEPABEHCTB
3d<21

922—16<(3z—])(3z+1)—3z
8. Pewwnre cucTeMy HepaBeHCTB {3, 2 5 _2 .

5 3

KOHTPOJZIbHASI PABOTA 8.
PELLEHWE HEPABEHCTB C OQHOW NEPEMEHHON U X CUCTEM

Bapuanr 1

>0

1. Pewmre HepaBEHCTBO, M306PA3NTE MHOXECTBO €r0 PEWEHUI HA KOOPAU-
HOTHOM NPSMOM U 3ANULLIMTE OTBET B BUAE NPOMEXYTKA:
18+7x 2x-5 2x-3
a) —=<2; 6) -
5 8 5

<1.
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§4. IlnHesiHEIe HEPABEHCTBA U MX CHUCTEMBI

5.

Harnpute MHOXECTBO 3HOYEHWH Q, NTPYU KOTOPbIX HMEET CMBIC BbIPaXeHHe

J-5.25(4,2a+16,8) .

5x-15>x
. Pewmwute cuctemy HepaeeHcTs
8x+15<11
Qa+5

Pewnte ppoHOe HepaBeHCTBO —4 < < 3, yKaxuTe ero HanMeHsb-

wee 1 Haubonbluee Lienbie peweHus.
~-0,4x<2,5

. Pewmnte cucremy Hepasercts {—0,5x > 3,1

0,92x<-5,75

Bapwuanr 2

Pewnre HepaseHcTBO, M306pasnTe MHOXECTBO €ro peleHni Ha KoopaU-

HATHOM NPAMOM M 3ANMULIMTE OTBET B BUAE NPOMEXYTKA:
17 + 3x—4 4x-
a) 8x 52 6) x—4 4x-1
5 7 4

Hoﬁp,me MHOXECTBO 3HAQYEeHMH a, NpHA KOTOPbIX UMEET CMBICN BbipAXXeHHe

J-0.85(4,2a-12,6) .

>2.

5x—-25>x
Ax+13<11

8a+3

Pewwure CUCTeMy HepaBeHCTB {

Pewunte nporHoe HepaseHcTBO —4 < <2, YKaXuTe €ro HauMMeHb-

wee HOH6OJ’|I:I.IJee Lensie peweHUs.
-0,3x<1,6

Pewwute cucremy HepaseHcts { —0,4x > 1,7
0,72x<-3,84

BapuaHnr 3

Pewure HepaseHcTBO, M306pa3nTE MHOXECTBO €r0 PEWEHUH HO KOOPAU-
HOATHOM NPSIMOM M 3AMNMIIMTE OTBET B BUAE NPOMEXYTKA:

LAZLINY 6)
5 8 7

2x-5 4x-3

a)

>1.
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KOHTpOﬂhHhIe M3MepHTenbHbieé maTepuansl No onre6pe. 8 knacc

2.

68

Halante MHOXECTBO 3HAYEHMI G, NPU KOTOPBIX MMEET CMbICA BLIPAXEHHWE

J-3.75(3,3a+9,9) -

3x-21<x

Pewwure cucremy HepaeeHcTs .
8x+13>11

. ba-5
Pewwute apomnnoe HepaBeHCTBO —7 < <3, yKaxure ero HanmmeHo-
wee 1 Hanbornblee Lenble peleHus.
-0,4x<2,9
Pewmute cucremy HepaseHcTs { —0,5x > 3,1
1,05x>-6,51
Bapuaur 4
PewuTe HepaseHcTBO, M306pa3MTE MHOXECTBO €ro PEWEHMN HO KOOPAU-
HOTHOM NPSIMOM M 3QMMILMTE OTBET B BUAE NPOMEXYTKA: :
18+7x 3x-5 4x-1
a) —>2<3; 6) 3 <1.
5 7 4

Haﬁnme MHOXECTBO 3HAQ4YEeHMH a, NPy KOTOPbIX UMEET CMbICN BbipaXXeHne

J-0.53(6,2a-24,8).

3x-15<x
Ax+13212
7a-3

Pewmure CUCTEMY HEPABEHCTB {

Pewmute asonHoe HepaseHcTBO —4 < <2, ykaxuTe ero HaMmeHb-

wee v Hanbonbliee LENbIE PEWEHMS.
-0,3x<1,6

Pewmre cucremy Hepasencts { —0,4x > 2,1
0,92x >-4,83



§5. Crenenn uncna

§5. CTENEHU YUCNA. CBOUCTBA CTENEHEN C LIEENbIM

MOKAS3ATEJIEM

L[4 LN CreneHb € uenbiMm NoKasarenem u ee CBOMCTBA

Bapuanr 1
Yacrb 1
1
1. MNpepacTtaesTe yucno v B BMAE CTENEHMU.
1) (-4)
2) 47°
3)
(—4)
1
4) g
2. Havigute 3Hauenue eoipaxeHna 574 .57 .
3. Mpencrasbre Boipaxenme a° :a’ B BUAE CTENEHM C OCHOBAHWEM d .
97.(-10)”
4. Boiymcnure —%—-.
81°.27
(zﬂ,x’zy)i3 16x7
5. Ynpoctute Boipaxenne ———————.
Xy
6. Macca CnyTHWUKA lOnurepa Kannucro pasHa
107660000000000000000 toHH. 3anmwmMTe MacCy CNyTHUKA B CTAH-
AAPTHOM BMAE.
1) 10766-10"7 3) 0,10766-10%'
2) 1,0766-10"r 4) 1,0766-10°
Yacrb 2
2n+5
7. Honpute 3HauyeHue BbipaXeHUs —, €CNIM U3BECTHO, YTO 4MCNo n —
uenoe.
(c:v’2 ~lr40b)2
8. Ynpoctute BoipaxeHue —4a7'b%.
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KontponeHele MamepurensHbie matepuans no anrebpe. 8 knace

1.

Bapuanr 2

Yacts 1

I'lpep.cranbTe Yynucno % B BUAE CTEeNeHN.
1

>

2) 2°

3) (-2
1

(-2)°

Hangure 3HaveHne seipaxenns 6~ 6.

ﬂpe.qcmeTe BblpaXeHne Oks ZOB B BMge creneHn C OCHOBaAHMem Q.

81*.9*
277 .(-10)"

Boiumcnure —

(5)('3y)_3 -25x?

-4

xy

Ynpoctute BuipaxeHue

Macca cnythuka KOnurepa Espona pasia 48000000000000000000
TOHH. 3aNUWKTE MACCY CYTHUKA B CTAHAGPTHOM BUAE.

1) 4810+ 3) 0,48-10° r
2) 4,810" 1 4) 4,810° T
Yacrs 2

n+2

7. Harigute 3Hauenue seipaxeHus ezl €CNM WM3IBECTHO, YTO YMCNO N —
uenoe.
2
-2
(a +2ab2) w7
8. Ynpoctute BhipaxeHne -2a b’
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§5. Crenenm umucna

6.

. Ynpocrture BbipaxeHue

Bapuant 3
Yacre 1
. MNpencrasbTe Yncno % B BUAE CTEMEHM.
1} 3
1
1
3) Y
4) (-3)*
. Horpute 3HauyeHme BoipaxeHus 23.28.
. Npeacrasste Bbipaxenre a° :a’ B BUAE CTENEHM C OCHOBOHMEM Q.
62573.125°
. Boumcomre ———.
257 -(—l O)

(6X)f3 )_3 -36x*
.
xy
Macca CNyTHMKA Onutepa FaHmumep pasHa

148230000000000000000 ToHH. 3anuiumnte Maccy CyTHMKA B CTOH-
AGPTHOM BMOE.

1) 1,4823-10%° 1 3) 1,4823-10"% 1
2) 14823-10'° T 4) 0,14823.10%" 1
Yacrb 2

n+1

7. Holpure 3HaueHue BbipaxeHMs = €CfIM M3BECTHO, 4YTO YMCNOo N —
uenoe.
_a\2
(5ob+a 3) -
8. Ynpocture Buipaxenme — ————5a7b*.
5a0°b +b”
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72

Bapuaur 4

. anocrm'e BbipaXeHHE

Yacrb 1

1
. MNpencraebre uucno —— B BUge cTeneHm.
25

3) (-5

4) 573

Haiaure 3Hauenme soipaxenms 374 -3°%

Mpeacrasste BeipaxeHme a > :a’ B BUQE CTENEHMU C OCHOBAHWEM Q.

162.(-10)"
1287.32¢

Boiumcnure —

(3xy‘2 )-4 9x°

x’5y

. Macca cnytHuka KOnurepa Mo pasra 89400000000000000000 ToHH.

3anuwmte MAcCCy CNYTHUKA B CTAHOQAPTHOM BHUAE.

1) 894107+ 3) 8,94-10"r
2) 0,894-10%°+ 4) 8,94-10"
Yacrb 2

n+1

Hcﬁp,me 3Ha4YeHue BblipaXeHus €Cnn U3BECTHO, YTO 4Ymucno n —

3n-2 7

uenoe.

(0’2 +30b)2

b7 T3abT

anocnﬂ'e BbIpAXEHME



§5. Crenenn umcna

KOHTPOJIbHAS PABOTA 9.
CTENEHbDb C LIEJIbIM MOKA3ATEJIEM U EE CBOMCTBA

Bapuanr 1

. YnpocTture BoipaxeHue

-l
. Ynpocture BoipaxeHue {x( 4 )

. Boiumcnure:

a) 47'-37%;

(349"

B) (5) (-25)°:1257%;

r) [(12%)3—(72)2}(1—3,7")-13.

(x?y) 'y

. Pewmnre ypaeHenme 5x 2 +7x ' +2=0.

-1
Pewmure HepaBeHCTBO (— 2 ) >3.
4x-3

2N\
_y[L] ] U 3anuuinTe oTeeT

x—2y x—y

6es3 creneHen ¢ OoTpMUATENIbHbIMM NOKA3ATENAMM.

Bapuanr 2

Buiuncnure:
a) 5'-47;

o ('3

8) (47)"-(-16)°:256;
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KoHTponeHbie 3mepHTensHble MaTeprant no anrebpe. 8 knacc

o) "
2

y

2. YnpocTuTte BbipaxeHue

3. Pewwure ypasHenune 5x2+8x'+3=0.

-1
4. PewunTe HepaBeHCTBO [— 3 ) >2.
3x-5

-5

2\
5. Ynpoctute BhipaxeHue [ﬂ(y_} —(x2+xy—y2)y‘3] M 3a-
y xX=y

nuwuTe oteer Be3s creneHew ¢ oTpMUATEeNIbHbIMK NOKA3ATENAMMU.

Bapuanr 3

1. Beiumcnure:

0) 5—1 _3—2[.

o ('3

o) (67) (-36)°:216%;

r) [(9%)4—[122)2}(13,7%1)—15.

(x?y) 'y
x* ’

2, YnpocTtuTe BbipaxeHue

3. Pewwure ypasHenne 4x 2 +9x'+5=0.

-1
4. PewuTte HEepABEHCTBO [— 4 ) >3.
5x-3

-1 2 \-2Y7°
5. Ynpocrture BeipaxeHmne La 14 | X W 3anMlIKTe OTBET
y (x—-2y x-y

6e3 cTenenen ¢ oTPUUATENbHBIMKA NOKA3ATENAMMH.
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§5. Crenenu umcna

BapuaHnr 4

. Buiuucaure:

a) 22-77;

a5 423

B) (3°) (-27)°:97;

) (4] (142 Y

(o)
—4

y
. Pewure ypasHenne 2x 2 +9x'+7=0.

-1
5 } >2.
5x-2

. anocwn'e BbipaxeHue

. Pewmnre HEepPaBeHCTBO [—

-1 -5
. Ynpoctute BhipaxeHue {(x+2y)( Y ) —(X2+Xy—y2)y_]J u 3a-

X=-y

nuwure oTeeT 6€3 cTeneHen c OTPHLATENbHBIMU MOKA3ATENAMM.
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KoHTponsHbie nameputensHsie matepuansl no anrebpe. 8 knacc

§6. NPEACTABJIEHMUE AAHHbIX, UX YACNTOBLIE XAPAKTEPUCTUKM.
TABJIUUbI U AUATPAMMbI. CNTYSAAHDLINA BbIBOP,
BbIBOPOYHbLIE UCCNIEAOBAHUSA. UHTEPMNPETALIUSA
CTATUCTUMECKUX AAHHDbIX U UX XAPAKTEPUCTUK

Crumcmuecxue MccnenoBaHMs

Bapuant 1

Yacrb 1

1. [Ins aaMUHUCTPATMBHOMW KOHTPONLHOM paboTsl Bbin co3paH TecT U3 8 3a-
Aanui. Konuuectso sepHbix oTBETOB, Nony4yeHHbix Kaxpasim U3 50 yya-
wmxcs, Boino npeacraeneHo B Bupe Tabnuusl dactor. Havigute npony-
weHHOe 3HAQYeHue HacToThl.

Yucno sepHbix
oTBEeTOB

Yacrora 1 2 4 5 12 8 6 3

2. [ns onpegeneHus ONTMMANILHOTO MAAHA BLINYCKA MYXCKOW 06yeu ¢uk-
CMPOBANACE OTHOCKUTENBHAS 4ACTOTA (B NpoueHTax) pa3mMepoB NPOAQH-
HOM B TeueHne mecsaua obyeu. Hallgure nponylweHHoe 3HaYeHMe OTHOCH-
TeNbHOM HACTOThI.

0 1 2 3 4 5 6 7 8

Pasmep obysn | 38 | 39 | 40 | 41 42 | A3 | 44 | 45

OtHocuTenbHas
yacrora, %
3. Haianre moay uncnosoro psaaa, npeacrasneHHoro Tabnmuei 4acror.

Bapuanra| 0O 1 2 3 4 5 6 7 8 9

Yacrota 1 2 3 6 12 | 11 8 5 4 2
4. Halpure cpepHee apudmeTHeckoe YMCIOBOrO PSAd, NPeacTasneHHoro
Tabnuuen yacror.

3 5 12 | 19 | 20 13 7

BapnanTa 1 2 3 4 5 6
Yacrota 2 5 10 15 15 3

5. Halante meamany 4nMcnosoro psaq, NPeacTasneHHoro Tabnmuei 4acTor.
BapuanTa 0 1 2 3 4 5 6
Yacrora 1 2 5 12 10 6 4
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§6. NMpeacrasnerHne aaHHLIX, MX YUCNOBLIE XAPAKTEPUCTHUKM

6. Ha anarpamme npenctasneHbl AaHHblE 0 pacnpeaeneHnn pabounx uexa
no sospactHeim rpynnam. Halgure oTHocutenbHyio wactoTy (B npoueH-
Tax) BospactHot kateropun pabounx monoxe 38 ner.

4acTtoTa
50

PR & S

40
307
204
104
ok

18-28 28-38 3848 4858 58-68
BO3pacT, fer

Yactb 2

7. Nmeiotca cnepyiowme AaHHbIE O pacnpeAeneHlH No BO3pacTy YYacTHU-
kos 3abera Ha 10 km copesHoBarmi «Jlbixua Poccum»:

Bospacr, ner 18-22(22-26126-30[30-34|34-38

Yucno y4actHukos 15 25 10 5 5
3aMeHMB KaXAbld MHTEPBAN €ro CepeauHoM, BbIYMCIMTE CPEAHMM BO3-
PACT YHACTHMKOB {pe3ynbTaT OKpYraMTe A0 UENOro Y1ucna nert).

8. Mpu nsmepeHun amametpa eBanukos nocne WAMGOBKM NONyYEHbl Cre-
AYyKOWMe pe3ynbTaTsl (B MUAMMeTPaXx):

6,9; 6,7; 6,6, 6,9, 7,0; 7,1; 6,7; 6,9; 6,9;7,2; 7,1; 6,9; 6,8; 7,0; 6,5;
7.3,6,9,7,0,7,1,6,8;6,8,7,3,6,9; 6,7, 6,6;7,0;,6,8; 7,1, 7,0; 6,8.
MpencrasLte NonyveHHble 4aHHbIE B BUAE MHTEPBANLHOIO PAAA € MHTEP-
sanamn anmHor 0,2 MM M NOCTPONTE COOTBETCTBYIOWMIA MONMIOH, 3aMe-
HUB KQX/bIM MHTEPBAN €ro CepeamnHOM.

Dunametp
BANMKA, MM

6,5~.. ..=73

Yucno sanmkos 3
Bapuanr 2

Yacrb 1

1. [lna aamuHUCTpaTMBHOW KOHTPONbHOM paboTsl Bbin co3naH TecT u3 9 3a-
AaHuH. KonmuyecTBO BepHbIX OTBETOB, MONYHEHHBIX KAXAblM M3 52
ysawmxcs, 6uino npeactaeneHo B Buae Tabnuupl Yactor. Halgute npo-
NyUweHHOe 3HaYEHME HYACTOTbI.
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KoHTponbHbie M3mMepuTenbHbie MmaTepuansl no anrebpe. 8 knacc

Yucno sepHbIx 0 2 3 4 5 6 7 8 9
OTBETOB
Yacrora 1 2 |3 10[{11| 8| 5| 4| 2

2, [ina onpepaeneHus ONTMMANBHOFO NAAHA BbINYCKA XEHCKoW 06yBu duk-
CMPOBANACH OTHOCWUTENBHAS 4ACTOTA (B NPOLEHTAX) PA3MEPOB NPOACH-
HOW B TeueHue mecaua obysu. Hallgure nponyLeHHoe 3HaveHue OTHOCU-
TENBHOM YACTOTHI.

78

Pasmep obyeu 35 36 37 38 39 40 41
OtHocuTenbHas
o 5 18 25 12 6 2
yacrora, %
Hakgute mogy umcnosoro pspq, npeacraenesHoro tabnumuein 4acror.
Bapuanral O 1 2 3 4 5 6 7
Yacrora 1 3 5 12 10 9 6 2

Harnpute cpeaHee apridmeTHyeckoe YMCNOBOrO PAAQA, NPEACTABAEHHOrO
Tabnuuen yacror.

BapuanTta

Yacrora

10

15

10

HaipuTe MeanaHy YMcnoBoro psaa, NnpeacrasneHHoro Tabnuuen yacror.

BapuanTa

2

3

4

5

6

Yacrora

3

2

12

19

4

2

Ha amnarpamme npeacraeneHsl gaHHblE O pacnpeaeneHun COTPYAHHUKOB
6aHka no BO3pacTHeiM rpynnam. Hanaute otHocuTensHylo 4actoTy (B
NPOLEHTAX) BO3PACTHOM KATEropymn coTpyaHnkos 6aHka He monoxe 40

net.



§6. MpeacTaBneHme AAHHBIX, MX YUCNOBBIE XAPAKTEPUCTHKM

7.

HacToTa
50

20-25 25-30 30-35 3540 4045 45-50
BO3pacT, ner

Yactb 2

UmeloTca cnegytowme AaHHbIE O pACNPEAENeHNM MO BO3PACTY YHACTHM-
ko 3a6era Ha 50 km coperHoBarmit «JTbxHa Poccum»:

Bospacr, net 18-22 | 22-26 | 26-30 | 30-34

Yucno yyactHukos 5 15 10 5

3aMeHMB KAXABIX MHTEPBAN €ro CEePEeAMHOM, BbIYMCIUTE CPEAHMM BO3-
pPacT YMOCTHUKOB (pe3ynbTaT okpyriMTe A0 Lenoro Yucna ner).

Mpu M3mepeHHUU TONWUHBI GUCKA-BKNAABILA NOCcNe WMGOBKM NOMyYeHb
cnepytlowme pesynsTarsl (B MmunaMmeTpax):

4,9; 4,7; 4,6; 4,9; 5,0; 5,1; 4,7; 4,9; 4,9; 5,2; 5,1; 4,9; 4,8; 5,0; 4,5;
5,3;4,9;5,0;5,1;4,8;4,8; 5,3, 4,6; 4,7; 4,6; 5,0; 4,8; 5,1; 5,0; 4,8.
MNpepcrasste nonyyeHHble AAHHbBIE B BUAE MHTEPBANBHOIO PAAa C UHTep-
Banamu pniuHor 0,2 MM M NOCTPOITE COOTBETCTBYIOWMM NOSMIOH, 3aME-
HMB KQXZAbIM MHTEPBAN ero CepeaAMHOM.

TonwmHa
ANMCKQ, MM

45— .. =53

Yucno amckos 1

Bapuanr 3

Yactb 1

[lns aAMUHUCTPATHBHOM KOHTPONBHOM paboTel Hbin co3aaH TecT u3 7 3a-
AaHWUK. KonuyecTBo BepHbIX OTBETOB, MONAYHYEHHBIX KAXAbIM U3 45 yua-
wmxcs, 6vino npeactaeneHo B Buae Tabnuubl wactoT. Halgute npony-
U\eHHOE 3HOYEHMWE HaCTOTbI.
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KoHTtponbHbie MamepuTensHbie Matepuans no anrebpe. 8 knacc

Yucno BepHbix 0 1 2 3 4 5 6 7
oTBETOB
Yacrora 1 3 5 7 11 6 2

2. [Ins onpepenexuns ONTUMANBHOrO NIIAHA BBIMYCKA MYXCKOW 0ByBM ¢uk-
CMPOBANACL OTHOCHTENBHAS 4ACTOTA (B NPOLEHTAX) pa3MepoB NPOATH-
HOM B TeyeHune mecsua obysu. Haltamte nponyweHHoe 3HaveHHe OTHOCH-

80

TENbHOM YaCTOTHI.

Paamep 06ysu 38 | 39 | 40 | 41 | 42 | 43 | 44

45

OtHocuTensHas
vacrorq, %

2 6 13 | 17 21 | 12

7

Hanaure Moy umcnosoro paga, npeacrasnenHoro Tabnanuen vacror.

Bapuanra| O 1 2 |1 3| 4(5|6 |7 |8]|F9

10

Yacrora 0 1 4 7 ? |10 8 6 5 3

1

Tabnuuein yacror.

HOEAMTE cpeaHee cpudme*rmecxoe YMCNOBOro psgaq, NpeacTaBieHHOoro

Bapuanra 3 4 5 6 7 8
Yacrora 1 22 29 12 6 5
Halaute meguaHy YMcnoBoro paaa, NpeacTaeneHHoro Tabnmueis 4acTor.
BapuanTa 2 3 4 5 6 7 8
Yacrorta 3 6 11 9 7 4 1

Ha auarpamme npeacraeneHsl gaHHble 0 pacnpegeneHu npenoaasare-
ne# ¢akynbTeTa yHMBEpPCUTETA NO BO3PACTHLIM rpynnam. Halamte oTtHO-
CHUTENbHYIO 4aCTOTY (B NPOUEHTAX) BO3PACTHOM KATEropuu npernoaasa-

TeneM He monoxe 55 ner.

4acToOTa |
50-#i

40
30
20
10

25-35 3545 4555 55-65 65-75

BO3pacT, ner




§6. Npenctasnexme aaHHBIX, UX YUCNOBLIE XAPAKTEPUCTHKM

7.

Yacre 2

MmeioTca cnegytowme aaHHble © pacnpefeneHmMm No BO3pacTy yY4acTHM-
koB 3abera Ha 10 km copeBHoBanmi «JTbixHa Poccum»:

Bospacr, ner 18-22|22-26|26-30{30-34|34-38
Yucno yyactumkos 10 25 15 10 5
3aMeHHB KAXApIM MHTEPBAN ero CEPeOuHOM, BbLIMUCAMTE CPEAHMM BO3-
PacT y4acTHUKOB {pe3ynbTaT OKpYriMTe A0 UEeNoro YMcna ner).

Mpu nsmepeHun auameTpa BanMKOB nocne WAMEGOBKM MONy4eHb cne-
Aylolme pesynsTathl (B MUnnMMeTpax):

8,8; 8,7; 8,6; 8,9; 9,0; 9,1; 8,7; 8,9; 8,9; 9,2; 9,1; 8,9; 8,8; 9,1; 9,3;
8,5;8,9;9,0;9,1; 8,8; 8,8; 9,3;8,9;8,7;8,7; 9,0; 8,8, 9,1; 9,0; 8,8.
Mpepcrasste nonyyeHHsle AQHHBIE B BUAE MHTEPBANBHOrO PAAA C MHTEP-
sanamu anmHor 0,2 MM M NOCTPONTE COOTBETCTBYIOLWIMM NOSUIOH, 3aMe-
HUB KOXABIM MHTEPBAS €ro CepeanHOMN.

Ouamerp
BANMKA, MM

8,5-.. =93

Yucno sannkos 10

Bapuant 4

Yactb 1

Ona apMUHUCTPATMBHOM KOHTponbHOM pabotel 6ein cospaH Tect M3 10
3opanui. Konnyectso BepHbix OTBETOB, MONyYeHHbix KAXAbIM M3 48
yuawmxcs, 6uino npegcrasnero 8 Buge Tabnuupl yacror. Haiaure npo-
nyLIeHHOE 3Ha4YEeHME YACTOThI.

Yucno BepHeix
OTBETOB

Yacrora 0|1 11 2| 6| 8 215|131

Ojl1(2(3|4]|5]67|8]|9]|10

na onpepeneHns ONTUMANLHOrO MNAHA BbIMYCKA XEHCKOU O6YBU UK~
CMPOBANACh OTHOCHMTENBHAS YACTOTA (B NPOLEHTAX) PA3MEpPOB NPOAAH-
HOM B TeyeHUe Mecsaua obysu. Halaure nponyweHHoe 3HaYEHHUE OTHOCH-
TeNbHOMW YACTOThI.

Pazmep obysu 35 36 37 38 39 40 4]

OtHocuTensHan
20

wacrota, % 4 6 17 12 8
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KoHTponbHbie 3mepuTensHbie mateprans no anrebpe. 8 knacc

3.

6.

82

Haligute moay uncnosoro psaga, npeacragnenHoro Tabnuuen 4acror.
0 1 2 3 4 5 6 7 8

2 4 5 Q 10 13 11 3
Haligute cpeaHee apupmetnyeckoe YMcnosoro paga, NPeacTaBieHHoOro
Tabnuuek yacror.

BapuaxTa

Yacrota 1

BapuanTa 4 5 6 7 8 9
Yacrorta 6 10 27 17 10 5
Havigure meanany umcnosoro psga, npeacraeneHHoro Tabnuues 4acror.
Bapuanta 3 4 5 6 7 8
Yacrora 1 3 4 6 9 5

Ha anarpamme npeacraeneHsl AaHHble © pacnpeaeneHnn COTPYAHWKOB
TOProBoM ¢MpMbl NO BO3PACTHbIM rpynnam. Hakaure oTHOCMTENbHYIO
4acToTy (B NPoOLEHTAX) BO3PACTHOM KATEropuM COTPYAHUKOB monoxe 30
ner.

4yacrora
50-

40+

30+

20-

10

0 -Ria= - - Y F
20-25 3540 4045
803pacT, ner

25-30 30-35

Yacrs 2

MmeloTca cnepyrowme AaHHbIE O pacnpefeneHnu no BO3PacTy yHACTHM-
koB 3abera Ha 50 km copesHosanui «JlbixHs Poccunn»:

Bospacr, ner 18 - 22

22-26

26-30

30-34

Yucno yuactHnkos 15

30

15

5

3ameHHMB KaXabIM MHTEPBAN €ro CepeavHOM, BbINMCAMTE CPeAHHH BO3-
POCT yYQCTHMKOB (pe3ynbTaT OKPYraMTe AO LLENOro Y1cna ner).

Mpu mamepeHUM TONWMHBI AUCKA-BKAAALILA NOCNE WHGDOBKM NONy4EHb
Cnegylowme pesynsTatsl (B MMAAMMETPaOX):

3.,8; 3,7; 3,6; 3,9; 4,0; 4,1; 3,7; 3,9; 3,9; 4,2; 4,1; 3,9; 3,8; 4,0; 4,3;
3,5;3,9;4,0,4,2;3,8; 3,8, 4,3;3,6; 3,7;3,6; 4,2; 3,8, 4,1, 4,0; 3,9.



§6. MNpepcTasnenne AAHHBIX, X YNCROBLIE XAPAKTEPHCTMKM

MNpepcTraBbTe NnonyyYeHHble AQHHLIE B BMAE MHTEPBANLHOIO PAAA € MHTEP-
anamm anuHon 0,2 mm M NOCTPOMTE COOTBETCTBYIOWMM NOMUIOH, 3aMe-
HMB KAX/bIM MHTEPBAN €ro cepeanHOMN.

Tonuua 3,5-.. .. —4,3
AMCKQ, MM
Yucno puckos 8
KOHTPONBbHASA PABOTA 10.
UTOrOBAA
Bapuasr 1

1. Pewwnte ypaeHenme 2x(x—3)=2-3x.-
2. Pewwnre HepaseHcTBo 1-x<3(x—~5)+10<7.
3. Mpaduk dyHkumm y:\/; NPOXOAMT Yepes Touky A ¢ opamHaTton 4.

Hamante abcupmccy Toukn A.

4. 3anvwute HaumeHsLee 13 Yyucen 8, 3\/7, 6\/5, \/E .

5. [lns aAMUHUCTPATMBHON KOHTPONbHOM paboTsl Bbin NOAFOTOBNEH TECT U3
9 3apanui. OTHOCHTenbHBIE YacToThl (B NMPOUEHTax) BEepHbIX OTBETOB,
MOMYYEHHbIX KAXABIM M3 ydaumxcs, npeactasneHsl B Tabnuue. Hagure
NponyuleHHOE 3HAYEHUE OTHOCUTENLHOM YACTOThI.

Yucno sBepHbIx 0 1 2 3 4 5 6 7 8 9
OTBETOB
Ornocutensnas | 5 | 4 | g | 92 21/20(10] 6 | 4
yacrotq, %
6. Hanpure 3HaveHne BolpaxeHus a-2 ~(°+2+q_2) npn a=-2,5.
a’+4 \a-2 a+2
-2 3,3
7. Cokpatute apobsb x__yﬂ
3x7° -9y’

8. Macrep u yuennk ponxtb obpaboratb Ha TOKApHOM cTaxke no 48 peta-
nen kaxpabii. Macrep obpabarsisaer B yac Ha 2 petanu 6onblue, Yem
YYEHMK, NO3TOMY BbINONHMT 3aAaHKe Ha 2 yaca paHbwe. Ckonbko peTa-
nem B yac obpabarbiBaeT yueHunk?

Bapuanr 2

-t

. Pewwure ypasHenmne 4x(x+3)=4-3x.
2, PewmTe HepaBEHCTBO 3x<5(x+1)-10<8.
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KOHTpoanble n3MepuTenbHble MmaTepuans! no onre6pe. 8 xnacc

3

4
5

. Tpaduk dyHkumm y:\/; npoxoguT Yepes Touky A c opauHaron 9.
Haraute abecumccy Toukm A.

. 3anuwure Haumensluee u3 unucen 8, 2./6, 42, 33 .

. dns agMUHUCTPATMBHOM KOHTPONBHOM paboTsl Bbin NOArOTOBNEH TECT M3
8 3apanmn. OTHOCHTENbHBIE Y4ACTOTHI (B NPOLEHTAX) BEPHLIX OTBETOB,
NONYYEHHBIX KAXABLIM M3 Y4aWMXCS, npeacTasnexsl B Tabnuue. Hagure
NPONYLWEHHOE 3HAYEHUE OTHOCUTENBHOM HYACTOTHI.

Yucno sepHbix 0 1 2 3 4 5 6 7 8

OTBETOB
OtHocutenbHas BB
yacrota, % 4 0 8 12 |24 | 2016 | 4
. Halgure sHaueHue Boipaxenms b!:+f6 (z+j + z_jj npu b=3,75.
+ - +
-3 2.3
. Cokparnre ppobs X y=2xy"
4x7° —8y?

. Ckopbiit noespn npoxogut B yac Ha 20 km 6onbwe noutosoro. M3sectHo,
YTo cKopbin noesg npoipaet 280 km Ha 2 yaca 6bicTpee, Yem NOYTOBLIN
300 km. Hargmure cxopocts noutoBoro noesaa.

Bapuant 3

. Pewmnte ypasHerne 4x’ =4(4x+1)-x.

. Pewnre HepasenctBo —10<10-5(x—1)<5x -
. Mpaduk byHkumm y:-Z npoxogMT Yepes Touky A ¢ opauHaToM 5.
X

Hamnante abcumccy Toukn A.

4. 3anmwmute Haubonbwee u3s uncen 6, 211, 35, 47 .

6

8

. [ns aaMMHMCTPATMBHOM KOHTPONLHOM PaboTbi BN NOAFOTOBNEH TECT M3
8 sapoHui. OTHOCHTENbHBIE 4ACTOTHI (B NPOLEHTAX) BEPHBIX OTBETOB,
NOMYyYeHHbIX KOXAbIM U3 yHawmxcs, npeacrasneHs 8 Tabnvue. Hanaure
nponyuieHHoe 3Ha4YeHUe OTHOCUTENIbHOM YaCTOTbI.

Yucno BepHbix 0 1 2 3 4 5 6 7 8
oTBeTOB
zTC”TZCT:T?;“““" 2 | 4| 8 [10]24]16 11| 6
. Halaute sHa4enme Beipaxenus y+5 . y+5+ y=-s npn y=4,8.
2 y
y°+25 {y-5 y+5

4




86. MNpepcTasnexme aaHHbIX, UX YMCNOBLIE XAPAKTEPUCTHKM

Cokparurte gpobb M .

3y -12x°
Mpu aBuxeHMM no wocce ckopocTb nerkosoro astomobuns Ha 20 km/4
6onblue cKOpPOCTH rpy3oBuKa. M3BeCTHO, YTO MO LWOCCE NErkKOBOM QBTO-
mobunb nporaet 240 km Ha 2 yaca Bbictpee, Yem rpysosuk 300 km.

HaraunTe ckopocts rpysosuka.

Bapuant 4

Pewwure ypasenue 2x* =2(1-2x)+x .
Pewure HepasencTeo 2<20-3(x+5)<7x .

lpaduk byHKkuMM y:—é nNpoxoamT 4epes TOYKy A C opauHarton 7.
x

Harigute abcumccy Toukm A.

3anuwure Haubonbwee u3 yucen 5, 24/7 , 3\/5, \/ﬁ .

Ans aAMMHKUCTPATUBHOM KOHTPONbHOW PaboTsl HbIN NOArOTOBNEH TECT U3
9 sapanuid. OTHOCMTENbHbIE 4ACTOTH (B MPOUEHTaX) BEPHLIX OTBETOB,
NONYYEHHBIX KAXAbIM M3 Y4auwmxcs, npeactasneHsl B Tabnuue. Hargure
NPONYLEHHOE 3HAYEHWE OTHOCUTENBHOM HaCcTOThI.

Yucno sepHbix ol 112131 4/5|6l7 819
OTBETOB
OTHOCHTeOJ'IbHaﬂ 21 21 6 114116 22110 | 8 | 2
yacrota, %
3 x-3 (x+3 x-3
Habiaute 3nauenve seipaxenms ———. + npv x=-3,4.
x+9 \x-3 x+3

Cokpature apobb M

2y~° —6x*
fsa Typucra oTNPABNAIOTCS OAHOBPEMEHHO B FOPOA, PACCTOSHME AO KO-
Toporo pasHo 30 km. [epBbii TYPUCT NPOXOAMUT B 4AC HA OAMH KMNOMETP
6onsiue BToporo. Moatomy on npuxoaur B ropog Ha 1 uyac pavswe. Hais-

AMTE CKOPOCTb BTOPOro TypMcTa.
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KoHTponbHbie n3amepuTenbHble MaTepuansl no anrebpe. 8 knacc

OTBETbHI
Tecr 1
1 BapuanT 2 sapuanT 3 BapuaHT 4 BapuaHT
1 1 1 1
! 6 3 8 4
2 0;3 -7;0 0;5 -3;0
3 2 4 1 3
4 3 2 4 4
5 z 14x%z 12y 20x*
30x%y* 3y 5x°z 7y’z
6 2,3,4 1,4 1,2,4 2,3
7 -2,6 -3,4 -1,4 3,2
Tecr 2
1 Bapuanr 2 BapuaHTt 3 sapuanr 4 BapuaHT
1 4 1 3 2
2 3 4 2 1
3 a-5b a-3b a-4b a-2b
a —2x+3y 6x+7y 18x—-23y 14x+13y
24 30 20 12
s | oo o1 = @1
al? 012 all a]l
) 5(a=b) 2(x—y) 3(b—a)
xy ab xy ab
7 -1 -16 3 6
8 -4 6 -3 3
KountponbHas pa6ota 1
1 BapuaHT 2 BapuaHT 3 Bapuant 4 BapuaHT
1. a) 5 4 6 3
6) 20x” +2xy -12y° 26x% +2xy —13y” 20x* -26xy +12y° 26x’ - 26xy +13y°
(6x-3y)(2x+ 5y) (6x-2y)(2x+5y) (6x+3y)(2x~5y) | (6x+2y)(2x-5y)
a) _2x2+54x _10x2+80x _23x2+25x _2x2+32x
x+7 x+6 x+2 x+6
2 (@-b 1 | (a=b) 1 | (a*+B)’ 1 | (o+b)’ 1
6(6a—b) 12 | 6(a=6b)" 12 | 6(4a-b) 1 6(a-ab) 11
3 BCE YMCNA, KPOME| BCE YMCNIA, KPOME | BCE YMCNA, KPOME | BCE YMCNA, KpoMe
-4,0;5 -3;,0;6 -5;0; 4 -6;0;3
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Oreerni

1 Bapuanr 2 sapuanT 3 BapuaHr 4 BapuaHT
3v,—s 5v,-5v, 120 2v,
V,=—— f=—— t= t=——
3 v, v,—V, v, -V,
-1 3 -2
Tecr 3
1 BapuanT 2 BapMaHT 3 BApUaHT 4 Bapnaur
15x ox° 15y° 12x*
1 T4 Ao I 2
y 2y x y
9a’b 7 a’b? 7a’b 8a’b
2 3 3 2 3
5¢ 8c 2c 7c
3 4 1 3 2
4 3 4 2 1
5 2ak 3m - 3em
3x 4ck 2b 2a
6 4%’ _10a%b _9d’c _2a°b?
3b 21c? 14b7 15¢
6 4 5 3
g | _309b._ 505 | _7bc. 44 |_1350b'c. g5 _500bc. 35
c 2a 4
Tect 4
1 BapMaHT 2 sapuanr 3 BapuaHT 4 BapuaHt
I a a 3 2
2 3 a a
2 4 1 2 3
3 x+27 x+9 x+25 x+18
a 9a(a+b) (o+b)3 az(a+b)5 4a(a-b)
(a-b) 4a(a-b) 16(a—b) (a+b)’
5 1 2 4 3
6 -1;3 =-3;2 -2;3 -4; 3
7 32,475 31,075 31,05 31,35
Konrponshas pa6ora 2
1 BapuanT 2 BAPHAHT 3 BapMaHT 4 BapnaHT
. a) "_6 5: "_9 "_A
2 3 5 3
6) 23 2x! 2 3a’
a a X X
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KoHTtponeHbie 3mepuTentHblie matepumanst no anrebpe. 8 knacc

1 Bapuanr 2 papuaHTt 3 Bapuat 4 BapuaHt
18 27 16 8
2 y=—— y=— y=— y=——
X X X X
4 4
3 __A4xy _ 3yz y= Xz . 3yz
3y —5x S5y +4z 3z-2x 4y +2z
4 12-14a; 10 4-6a;8 6—-9a;12 7-%a; 4
5 -1;1 -2,2 -1,3 -1;4
Tecr 5
1 Bapuanr 2 sapuaHT 3 BapuaHT 4 BapuaHT
1 1 2 2 3
2 4 3 3 4
3 36,16 18,18 87,33 35,05
4 49 64 25 16
5 2 2 0 0
6 81 256 81 625
625 81 256 81
7 -0,6; 0,6 -0,7;, 0,7 -0,8; 0,8 -0,9;0,9
8 3;5,8 -7.4;,-5 -7;-4 1;6
KoHtponbHas pa6ora 3
1 Bapuant 2 sapuaHT 3 Bapuanr 4 sapuant
1. a) 60 80 90 70
6) -2 -1 2 1
B) 111 117 94 98
2| 256 | VB, 1220 |8, VBB, [0 | A, (17
3 x>0 x>0 x<0 x<0
4. a) -2;2 HeT KOpHeX -3;3 HeT KOpHeH
6) HEeT KOpHeWH —-4; 4 HeT KOpHewH -6, 6
o | V22 | 7.7 | B s, 46
5 1 9 4 4
Tecr 6
1 Bapuanr 2 papuaHT 3 BapuaHT 4 BapHaHT
1 40 42 45 63
2 35 63 48 30
5 4 3 6
’ 7 3 5 5
4 24,5 15,6 22,8 17,4
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Orsetbi

1 BapuanHT 2 sapuaHT 3 BapuaHT 4 BapuaHr
5 4 1 2 3
6 1 4 3 2
7 3E 224 2,38 195
40 !
2
8 | 13+Vx;16,6 | 17+J/x;20,8 18+«/§;22§ 16++/x ;20,25
Tecr 7
1 Bapuanr 2 sapuanTt 3 BapuaHT 4 Bapuany
1 92 57 63 73
2 1 4 2 3
3 J54 J45 J363 J245
4 -1,3J6 -9,1V3 -0,4/5 -3,3\2
5 | J3c(Va-e) | \7b(N7 —b) [Ni3a(v13-va) | V5a(<5-Va)
6 1 2 4 1
% 204 < %\/168 > %\/387 > %\/1025 <
7
1 1 1 1
<—/495 >—4/315 >—/975 <=4/513
3 3 5 3
8 8 -2 3 -7
KoHtponbHas pabora 4
1 BapuaHTt 2 BapuaHT 3 Bapuanr 4 BapuaHT
1. a) 8 4 25 9
6) 12,2 10J3 611 6\7
B) 37 42 24 31
2 81 625 256 16
8 -8 4 -4
37 -8, 4J3-7, 37 -8 4J3-7
a 1 1 -3J7-8 -4J3-7
3J7 +8 4J3+7
5 7 9 10 8
Tecr 8
1 BapuaHT 2 sapuanr 3 Bapuanr 4 BApuUaHT
1 —ﬁ; J7 —\/3; J5 —\/5; J3 —\/E; 2
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KOHTpOﬂbeIe U3MEPpHUTENbHBIE MATEPHANBI NO cu1re6pe. 8 knacc

1 Bapuanr 2 BapuaHT 3 rapuanr 4 BapuaHT
2 1 2 3 4
3 -7;0 -5,0 0;5 0,7
4 121 9 49 25
5 1,4 2;5 -5; -2 -4;1
5£\V19 +
6 ;/]— ~2+4/3 5+47 2 ;/ﬁ
7 | az1125 :‘1?2_‘/]__9 1234;56 | 1,234;567
8 -5-2 3;6 4,5 2;5
Tecr 9
1 Bapuanr 2 BapuaHT 3 BapuanT 4 BapuaHT
1 3 4 1 2
2 25 13 17 15
3 -12,8 -7.7 11,8 16,3
4 -7,6 2,1 -2,3 -6,8
5 1 4 2 3
6 -17 8 -16 -19
7 48 81 175 125
8 6 8 9 7
KoxnrponbHas pabora 5
1 Bapuanrt 2 papuanTt 3 BapuaHr 4 BapuaHT
1. a) -9;9 -6;6 -8;8 -7;7
5 7 6
6) —]—;0 —E;O - -—0
7 6 15 13
. 2 4
B) HeT KopHeW HeT KopHei -4; % -6; -3
2 2 1 0 0
3 -11;17 15;9 -13;15 17; 1
4 ~23+7409 —19£V97 HeT KOopHewn HeT KopHeH
12 6
5 102 cm 98 cm 70 cm 68 cm
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OrseTnl

Tecr 10
1 BapuaHT 2 BapuaHT 3 BaApMaHT 4 BapuaHT
3 8 A 12
! 8 5 7 7
2 2;5 3;12 -6;3 -9:5
3 0;5 -4;0 0; 4 0; 8
q 9 8 11 -2
5 3 4 1 4
6 -0,4; 4 -0,6; 2 -10,5; 2 -0,2; 3
7 -5 -3 Y. -6
8 30 21 6 20
KontponbHas pabora 6
1 Bapuanr 2 BapuaHT 3 Bapuanr 4 BapuanT
1. a) -1;3 -1;5 -1;2 -1;4
7 1 1 5
6 Z _— _ hd
) 3 4 3 3
2 -6 -5 -4 -2
3 -3 -7 8 4
4 -2,5 1,5 -3,5 2,5
5 20 kr 40 xr 30 kr 50 kr
Tecr 11
1 Bapuanr 2 BapuaHT 3 BapuanT 4 sapuaHT
1 4 3 1 1
2 3 4 2 3
3 ¢, b a q, b, c b, q ¢ b, ¢ a
4 2 3 2 2
5 1 4 4 1
) 20,2 30,2 23,8 27,8
7 1 1 -1 7
m-n b-a d-c -y
8 4< <5,5 1,6< <2,5 1,5< <2 2< <3
n a [+ y
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KoHTponbHbie n3mepuTensHbie matepuans no anrebpe. 8 knacc

KonrponsHas pa6ota 7

1 Bapuanr 2 BapuasT
1 0,7a21,7b 2,9a<1,9b
2 -10a>-6b —-6a<-15b
3. a) —-2<4-3a<13 -5<3-2a<7
6) 1,8<a<]1,9 1,6<a<1,7
4 -3,4<J6-2J8<-3,1 —5,7 <J6 =37 <-5,3
3 BapuaHT 4 sapnanr
1 1,8a>2,8b 1,90<0,%9b
2 -200>-15b —8a<-12b
3. a) -9<3-4a<11 -4<2-3a<14
6) 1,3<a<,4 1,1€a<],2
4 -6,5</5-3J8<-6,1 -3,2</5-27 <-2,9
Tecr 12
1 BapuaHT 2 sapuaHTt 3 BUpUAHT 4 papuaHt
1 1 2 4 3
2 3 4 3 1
3 4 3 4 2
4 (5;7) [-2; 7] (3; 8] (-3; 5]
5 (i =2) (=3 +) (s 2] (~4; +eo)
6 [-1,5; +e0) (—=; 0,2] (0,5; +o0) (—eo; 2,5)
7 -1 -2 -2 -1
1 1 2 1
~o0; 9— 18—; +e —o0; —2— ~3—; +o
o | (=g | eypee] | (=) | o)
Tect 13
1 BapuaHT 2 BapuaHT 3 BaOpUMaHT 4 BapuaHT
1 1 2 3 4
2 4 1 2 3
3 pelweHui HeT (% 2,5] pelueHuit HeT [2,’ 3,5)
4 [-2,5; 0,7) [-0,2; 0,5) (-1,5; 0,4] [-0,1; 0,6)
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Oreetni

1 BapuaHT 2 BApUaHT 3 BapuaHT 4 Bapuant
5 [-1,2; 2] -1, 1,5] [-0,5; 3] [1; +e0)
6 (o -1,5] peLleHni HeT [-1.5; 3) peleHnn Het
7 | —4-3-2-1 -3,-2;-1,0; -3;-2,-1,0; -3,-2;-1,0;
0;1;2 1,2;3,4;5,6,7 1;2;3;4 1,2;3;4;5;6
8 (-2,5; 4] (~o0; —3,5] (-0,6; +<o) [-1; 5)
KouTtponbHas pa6ora 8
1 BapuanT 2 BapuaHT 3 BapMaHT 4 BapuaHT
1. 0) —o00; _E _Z; + 00 _2; +°¢,j [—oo; _Ej
7 8 7 7
o[ ] | ] | o) [ [
6 16 18 16
2 (=i -4] (—=; 3] (== -3 (=== 4]
HeT peweHnn HeT peLweHnn (-0,25; ]0,5] [—0125,’ 7,5)
4 [—2; Ej;—&l (—ﬂ; l—‘j =31 —E; 732 —2; 19142
9 9 8 8 6 6 77
5 —<5l —5l HeT peLLeHnn HeT peLleHui
4 3
Tecr 14
1 BapuaHT 2 BApUAHT 3 BapUaHT 4 BapuaHr
1 2 2 1 4
2 125 36 32 81
3 0412 0—13 0—12 aAIO
4 - 0,03 - 300 5000 0,001
5 leyZ x]Oy x5y8 x6y7
4 5 6 9
6 4 2 1 3
7 216 256 343 243
b b® b b®
s o o & o
Kontponbhas pa6ora 9
1 BapuaHTt 2 BapMaHT 3 BapuaHT 4 BapuaHT
5 11 4 3
1. a) — — — —
36 80 45 28
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KoHTpontHbie n3mepuTensHbie matepuansl no anrebpe. 8 knacc

1 sBapuanT 2 sapuanTr 3 Bapuant 4 sapmanT
o 2 n “20 7
25 9 9 25
1
B) -5 =16 - .
6 3
r) -13 -11 -15 -17
2 x—Ay—Z x-zy-4 x-ey-z x-zy-s
3 —é}-'l —2,-—1 -1,—ﬁ -1; _2
2 3 5 7
A [ [ )
4 3 5 5
1 1
5 . RV _y'0 I
)’7 Yy 4 )’5
Tecr 15
1 BapuaHT 2 BapmaHT 3 BaOpuaHT 4 BapuvaHT
1 9 6 10 12
2 21 32 22 33
3 4 3 5 6
4 3,9 4,6 5,2 6,4
5 3,5 4 5 6,5
6 28 40 60 32
7 25 26 26 25
Tecr 15. 3apanua 8
Bapuanr 1
Duamerp Bannka, mm 6,5-6,7 6,7 - 6,9 6,9 -7,1 71-73
Yucno sanmkos 3 8 2 7
Bapuasr 2
TonwpmHa gucka, mm 45— 4,7 4,7 - 4,9 4,9 -5,1 51-5,3
Yucno auckos 4 8 11 7
Bapuanr 3
Duamerp Banmka, mm 8,5-8,7 8,7 -89 8,9-91 9,1-93
Yucno sanmkos 2 10 10 8
Bapuanrt 4
TonwmHa amcka, mm 3,5-3,7 3,7-3,9 3,9 - 4,1 4,1 - 4,3
Yucno amckos 4 8 10 8
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Oreetsl

KontponbHas pa6ora 10
1 Bapuanr 2 sapuauT 3 Bapuanr 4 Bapuaur
1 -0,5; 2 —4,0,25 -0,25; 4 -2;0,5
2 (1,5; 4) (2,5; 2,6) (1,5; 5) (0,5; 1)
7 5
3 16 - -=
81 5 7
4 3V7 2/6 V47 27
5 13 12 19 18
] -4 -8 -10 -5
7 <y Xy »° xv?
3 4 3 2
8 6 per./y 50 km/u 60 km/u 5 km/u
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I'naBusiit pepaxrop JI. J. Jlanno
Penaxrop 4. M. bokosa
Koppekrop 7. H. lumuxosa
Jlu3aitn obnoxku A. A. Kosiosa
KomnblotepHas Bepctka K. A. Peymosa
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