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NPEAUCNOBUE

B HacToswee Bpems pns npenogaeanus anrebpbi B 9 knacce pekomeHao-
8aHBI Y4e6HMKM HECKONbKMX aBTOpckMX KonnekTveos. OHu pasnuuatotcs
cnocobom M NocnefoBATENbHOCTBIO M3noxeHus marepwana. Oguako no
OKOH4OHMM ? KlaCcCa BCe YYaWMEecs CTPAHbI CAQIOT 3K3AMEHBI MO OAHMM Y
TeM Xe KOHTPONbHbIM M3mepuTenbHbiM matepuanam (KMM), cogepxanme
KOTOpbix onpeaensercs dbeaepanbHbiM roCyAAPCTBEHHbIM 06Pa30BATENbHBIM
cranpaptom (Proc).

Moatomy npu noaroToBke AAHHOTO NOCOBMS ABTOPLI OPUEHTUPOBANMCE HA
®DrocC. B yactHocti, M3 DyHAAMEHTANBHOTIO SAPA coAepXaHUn 06-
uiero o6pa3oBaHUA 6binn 0TOEpPaHBI BONPOCH, KOTOpbIE M3y4aloTcs B
9 knacce. Monyunnoce 4 paspena (naparpada), HA3BAHWA KOTOPLIX B3SATHI
u3 «PyHgameHTanbHOro agpax.

Maparpadu B nocobum pacnonoxeHs: B TOM MOPSAKE, B KOTOPOM COOTBETCT-
BYIOLME TeMbl M3yualoTca no yuebHuky anrebpel 9 knacca (Anrebpa: Yueb. ans
9 «kn. obweobpasoear. yupexgennit / O.H. Makapbives, H.I. Munatok,
K.A. Hewkos, C.b. Cysoposq; Mog. pea. C.A. Tenskosckoro. — M.: Mpoceewenue,
2013). Kaxaeit naparpad cocront u3 1-4 tectos 1 1-2 koHTpOnbHBIX pabor.
Konuuectso pabot onpepensercs MeCTom KOHKPETHOM TeMbl B KyPCE MATEMATHKM
M, COOTBETCTBEHHO, KONMHECTBOM HOCOB, TPOAUUMOHHO BLIABNAEMLIX HO ee U3yye-
HMe. B nocobue BrNtOUEHBI TOKXE ABQ MTOTOBbIX TECTA (OAMH M3 HMX — B opmaTe
MA) v utoroeas xoHrponsHas pabora.

Bcero nocobue copepxut 14 tectos u 6 koHTponbHeix pabort (Bce B YeTsipex
BAPMOHTOX) ANS TEKYLLEro M TeMATHMHECKOro KOHTpons no Kypcy anrebpel 9 knac-
€0, OTBETLI KO BCEM TECTAM U KOHTPONbHBIM PaboTam.

Kaxgpiii Tect cocTout M3 gpyx uacrei. B nepeoit yactm cobpanel sapaxms 6a-
30BOro YpOBHS Tpex HopM: € BLIBOPOM OTBETA, C KPATKMM OTBETOM M HO YCTOHOB-
nexmne cooteercteus. Bo BTopoi yactn npeacrasneHsl Gonee cnoxwbie sapaHms,
Tpebylolpe passepHyToro oteera. Takum obpasom, odopmnenme TecTos Hano-
MMHaeT odopmieHre KOHTPONbHLIX M3mepuTensHbix matepnanos MMA. Coorser-
CTBEHHO, MHCTPYKUMM ANA YHALUMXCS MO BLINONHEHMIO PaBOThI GHANOTMUYHBI MHCT-
pyxusm KUM.

Ecm B aapanmm TpebyeTtcs ycTaHOBMTL COOTBETCTBME MEXAY OBBLEKTAMM, BNK-
luMTEe B NPMBEAEHHYIO B OTBETe Tabnuuy Nop KaXaok ByKBOM COOTBETCTBYIOLLYIO
unbpy.

MHCTPp YKL MS NO BLINOHEHUIO 3a8aHUiA uactu 1

Mpu BoinonHeHnn 3apaHmid ¢ BbIGopom oTBeTa B TabNMLEe OTBETOB NOA HO-

MepPOM BLINONHAEMOTO 30AAHMS NOCTABLTE HOMEP BLIBPAHHOrO BAMM OTBETA.
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KOHTpOHbeIe U3imMepuTenbHeie Marepmuans No anreSpe. 9 knacc

MNpu ebinonHeHun 3apavuin 6e3 Beibopa oTeeta B Tabnuue oTeeToB NOA
HOMEPOM BLINONHAGMOrO 30AAHMS 3ANMLIMTE NONYYEHHbIM oTBeT 6e3 HaMme-
HOBAHMM.

MHCTPYKLMA NO BLINONIHEHKIO 304AHUIK HaCTK 2

Mpu BbINONHEHMM 3QAAHMIA YACTM 2 3QNULLMTE €ro PeLLEHUE M OTBET.

3TH MHCTPYKUMM COOBLLAIOTCA M HONOMMHOIOTCA YYALUMMCS, NOKA OHM He
NPMBBLIKHYT K MX BLINONHEHMIO.

Bpema BLINONHEHMA TECTO YCTAHABAMBAETCA M3 CNEAYIOWIEro PacyeTa: Ha pe-
weHWe OpHOro 3apaHMa ™A Yactk 1 B cpeaHem Tpebyertca 3 MMHYTHI, 30ACHMS
yact 2 — 5 muuyT. Takum 06paszom, Ha BeiNoNHeHKMe Tecta notpebyertcs npubnu-
3utensHo 25 — 30 MuHYT {6onee TOYHO MOXHO PACCYMTATH, 3HAS OCOBEHHOCTH
knacca), Ha sbinonHexne Tecta 14 s dopmare TMA paetca 120 muHyT. Bpems
BLINONHEHMA PABoTLl COOBLLABTCA yHAWMMEA Nepes ee HaYANoM {3anucsiBaeTcs
Ha pocke). PexomeHayem TuwarensHo cobnioaaTs ero, YTobbi NPUyHAaTh LUIKONBHM-
KOB K AMCLMNNMHE BLINONHEHMs paBoThl M BLIPAGATHBATE Y HMX YMEHWE MIAaHMPO-
BATb BPEMS BbINONHeHUs paboTel.

[ns 3anMc OTBETOB YHOLWMXCA PEKOMEHAYEM MCNONbL3OBATL 3apaHee 3d-
rotoeneHHblie Ta6nMLB, HONPUMED, TAKKe:

Bapuanr Hucnoi Pamunua, ums Knacc
3apanne Orser Bann

W (N[ P W N =

Cymma 6annos
Otmertka

Mpuknapwisas k TabnMue y4eHMKa cBOIO TABAMLY OTBETOB, YYMTENb MOXET
nposeputb 30 pabot yuauwpmxcs B TeueHne 15 — 20 muHyT.

CnoXHocTe 30A0HMH CyLECTBEHHO PA3NMYABTCS OT KpaMHe npocTbix, 6a3oso-
ro ypoBH$, B HOYane TecTd A0 MOBBILIEHHOrO YPOBHA CNOXHOCTM — nocneaHee
3apanme. B 3aBMCUMOCTM OT cTeneHn NOAroTOBKM KNACCA Y4MUTENb MOXET CYATATL
nocnepHee 3apaxne nnbo o6s3aTenbHbiM, NMEO AONONHMTENbHBIM, 30 KOTOpPOE
Y4EHUK MOXET NONYYMTL OTAENLHYI0 OTMeTKY. Ho nockonbky peiueHne atoro 3a-
ACGHMA He TpeByeT 3HOHWMA, BbIXOAALWMX 3Q PAMKM LWKONLHOM NPOrPaMMbl, PeKo-
MEeHAyeM ero NpeaIaraTb He TOMbKO CMITbHBIM YHEHWKOM, HO M TeMm, KTo xoTten 6bl
NOBbLICMTL CBOM YPOBEHb.
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Mpeamcnosme

Konuuecteo 6annos, sbicTaBASieMBIX 3a NPABMABHOE PelleHWe 30AAHMA
(nepsuunbiii 6ann), onpepenserca yumtenem. Hanpumep, Bo3MOXeH TakoM
nopxoa. B rectrax 1 — 13 3a kaxpoe sepHO BbiNONHEHHOE 30AAHME NepBOM
uactn (N21 — N26) crasurcs 1 6ann, 30 BepHO BbINONHEHHOE CO BCEMM Heob-
XOAMMBIMM MOSCHEHMAMM, OBOCHOBOHMAMM M BbluMCieHMaMM 3apanne N27
BTOpPOM YacT — 2 6anna, M 3 Bannamu oUeHMBAETCA BEPHOE peLueHue 3aaa-
Hus N28 (8 Tecre 8 srictasnsiorcs 2 u 3 6anna 3a BepHbie pelueHMs 30aaHuH 6
u 7 cooteeTcteeHHo). Ecnu nocneanve aga 30aaHMA BbINOAHEHB! ¢ OWMEKOMM
MNM HEJOYETAMM, 30 HUX CTABUTCS MeHbluee KonuyecTso 6annos, B Tom umcne
1 Honb 6annos. B Tecte 14 3a kaxpoe BepHO BbINONHEHHOE 3aaaHMe YacTH |
{N21 — N214) crasurca 1 6ann, 30 BepHO BbINONHEHHbIE ¢ HEOBXOAUMBIMU
NoscHeHNAMH, OBOCHOBAHWAMM M BLIYMCIIEHUAMM 3OAAHWUA BTOPOH 4ACTM CTa-
satca: N215 - 2 6anna, N216 — 3 6anna, N217 — 4 6anna.

LWixana nepesofa cymmbl NEPBUYHBIX 6ANNOB B OTMETKY 30BMCMT
OT YPOBHA KNACCA, KOMMYECTBA YOCOB HA M3yYeHWe Tembl M Onpepensercs
TONLKO YHYMTESIEM, NPENOACIOMM MATEMATHKY B AGHHOM Knacce. OHa mo-
XeT BbiTb PA3AMYHOMN KAK ANA PO3HbIX TECTOB B ORHOM KNACCE, TAK M A OAHO-
ro TecTa B PA3HbIX KNAccax wkonbHoi napannenu. Mpu sbibope wkanbl Heob-
XOAMMO Y4MTBLIBATL MPHHLMN NEAArorMYeckor uenecoobpasHocTu.

Mpueepem nprmep OAHOM M3 BO3MOXHBIX WKAN Afis TECTOB (NP ycnosuM,
YTO BCE 30/IHMA TECTOB CYUTAIOTCS 063aTeNbHBIMK).

Cymma nepBuuHsix 6annos
Ormertka
Toctel 1-7n 9-13 Tecr 8 tecr 14
«5» 9-11 8-10 19-23
«4» 7-8 6-7 16-18
«3» 4-6 3-5 7-15

Kaxpas KOHTpOnbHas paboTta coctout us natu (B urorosoi pabore —
BOCbMM) 30iGHWM OTKPLITON Popmbl, TpeByloWmMx 3anmcK pewenuns ¢ Heobxo-
BMMBIMM BbIMMCTIEHMAMM, NPeobpa3oBAHMAMM U 06OCHOBAHMAMM. YpOBEHD MX
COXHOCTM BO3PACTAET OT NepBoro K nochepHemy. [lo pe3ynbtatam KoH-
TponbHeIX pabot 1 — 5 npegnaraem CTaBUTbL OTMETKY

«5» 30 BepHO BbINOAHEHHbIE 5 30AAHWHK,

«4» 30 BEePHO BbINONHEHHbIe 4 3aAaHKA,

«3» 30 BepHO BbiNONHeHHble 3 3a4aHMS.

B utorosoi koHTponbHOM paboTte pekoMeHAyem CTABUTL OTMETKY

«5» 30 BepHO BbinonHeHHbie 8 3aaaHMH,

«4» 3a BepHO BbiNoNHeHHble 6 — 7 3aAaHMM,

«3» 3a BepHO BbINOAHEHHble 4 — 5 3aaaHUN.

Ho pelweHne NpMHUMAET TONBKO yunTeNb, NPENOAAIOWMMA AAHHBIM NPeaMeT
B AGHHOM Knacce.
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KoHTponbHbie namepurensHble matepuans no anrebpe. 9 knacc

§1.®OYHKUHUA U CNOCOBL! EE SARAHUA.

YTEHUE U NOCTPOEHUE FPAGUKOB ®YHKUUNA. OCHOBHBIE
CBOWCTBA ®YHKLWN: MOHOTOHHOCTb, MPOMEXYTKU
BO3PACTAHMA U YEBLIBAHUA, MAKCUMYMbBI U MUHUMYMBI,
OrPAHUMEHHOCTb ®YHKUWHA, YETHOCTb U HEMETHOCTD,
NEPUOAUYHOCTD. KBAAPATHBIA TPEXUNIEH. SNIEMEHTAPHBIE
OYHKUMN: KBAAPATUYHAS, CTEMEHHASA

DyHKUMNM U UX CBOMCTBG

1.
2.

Bapuanr 1

. Haitaure obnacts onpepenexms ¢yHKumm f(x) =

. ®yukumns y =f(x) 3apaHa rpadukom Ha ottt

. Harnaure nynm dynkupmm y =

Yacrb 1

Pynkums 3apaHa popmynoi f(x) =-x2 +3x—-2 . Haitgure f(-4).
M3pecTHo, uTO f(x)=4x—2. HaWpute 3HaueHne x, npu koTopom
f(x)=3.

x
(x-1)*
1) (-1;7) 3) (—oo; =N U(-1;+)
2) (—oo; =) U(1;+) 4) (—o0; N)U(); +o0)

. Haklpure Bce 3Hauenun x , Npu KoTopbix GyHKUMS y = 4x — 4 npuHMMmaeT

oTpHUUuaTenbHbie 3HQYeHUA.
1) (=0 +o0) 3) (1; +0)
2) (—00,‘ ]) 4) (—oo; —])

npomexyTtke |—4;4|. Halgure npomexy- ymgi
p

TOK, HO KOTOPOM YyHKLMA yBuiBaET.

(x+6)(x-8) .
x2+25



§ 1. DyHkuma u cnocobbl ee 3aaaHms

Yacrb 2
MNaobpaaute rpaduk ¢yHKumMm y=lx!. Haigure Bce uenouncneHHbie

3HAYEeHHUA X Takme, y1o 0 < |x| <5.

®ynkuma f(x)=1-4x 3apaHa Ha nNpomexyTke [-2;0]. Halaure 06-
NAcTb 3HA4EHHUM ITONH GYHKUMM.

Bapuanr 2

Yacte 1
PyHkuma 3aaaHa dopmynoi f(x)=23x’—2x—1. Hadigure f(-2).

MasectHo, uto f(x)=-3x+1. Hapure 3uavenue x, npu kotopom

f(x)=5.

Haiaure obnacts onpenenexms pyHkumm f(x) = x2+ 1] .
X"+
1) (L+ee) 3) (o= (li+e0)

2) (—oo=NU(=1)U(+e)  4) (—oo;+00)

Haligure BCe 3HaueHMa X, npM KOTOpbIX GyHKUMS y =—2X—4 npuHu-
MOeT OTPMUATENbHBIE 3HAYEHMS.

1) (2;+0) 3) (-2+)

2) (—-2) 4 (-=2)

®yukuma y =f(x) 3apaHa rpadmukom Ha

npomexytke [—3;6]. Haiaure npomexy-

TOK, HQ KOTOpOM yHKUMS BO3paCTAeT. \ 1 / N
EASD /l x
“1)(x+3 \
Haiaure Hynu byHkummn y = -(x—z)(i—)— . 30
x“+4 il
Yacrs 2

MNaobpaaute rpapuk dyHKumm y =|x| . Hagure Bce uenoumcneHHble
3HQYeHMa X Takue, uto 0 < |x| <5.
®ynkuma f(x)=-3x—2 3apaHa Ha npomexyTke [—1;1]. Haiigure o6-

nacTb 3HAYEHWH 3TOM GYHKLMM.



KoHTponebHbie MamepuTentHbie Matepuanst no anrebpe. 9 knacc

Bapuaur 3

Yacrs 1
1. ®Pynkums 3apana bopmynont f(x)= 2x? —3x +1. Hamgure f(3).

2. Uasectno, uyto f(x)=-2x+2. Halipure 3uauewme x, npu koTopom

f(x)=-5.

3. Haiipure obnacts onpepenenms dpyrruum f(x) =x—_;.
X+
1) (—o0; —2) U(—2; + o) 3) (-2;0)
2) (o) u(li+e) 4) (= -2)U(li+)

4. Halipure Bce 3HaueHMa X, npu KOTOPbIX YHKUMS y =—-3x+9 npuHu-

MaeT NONOXKHUTENbHbIe 3HAQYeHMS.

1) (=3i+) 3} (3;+e0)
2) (—o0;-3) 4) (—=;3)

5. Qyukums y =f(x) 3oaana rpadukom Ha yh T
npomexytke [-4; 5|. Haiigure npome- A
XYTOK, HG KOTOPOM PyHKLMA BO3PACTaeT. \ /’ \

4 71 5
o 1 x

6. Haiigure nynu byHkumn y =(x* +9)(x-5)(x+3).

Yacmn 2

7. Usobpasute rpaduk yHKumM y=|x|- Hanpure Bce uenouncneHHsle

3HaYeHus X Takue, uto 0 <|xi <4.

8. ®ynkuns f(x)=3-3x 30paHa HA npomexyTke [0; 3]. Haipure o6-
NAacte 3HAYeHUM 3TOM GYHKLMM.

10



§1. PyHkuus u cnocobu ee 3aaanus

Bapuant 4

Yacrs 1

PyHkums soaana Gopmynoi f(x)=—x’+2x+1. Halaute f(-3).

UssectHo, uto f(x)=3x+2. Haipure 3nauenme x, npu KkoTopom

Hakamnre obnact onpeaenenuns GpyHKuMU f(x) = x_+: .
X—
1) (—o0; =) U(=1; +00) 3) (-1,
2} (=N U(i+) 4) (—eo; =) U (1 +)

Havipure Bce 3aHaveHns x , npu koTopbix pyHKUMA y =2x+6 npuHUMMaeT
NONOXMTENbHBIE 3HAYEHMS.

1} (=3;+0) 3) (3;+e0)
2) (—o;-3) 4) (—=;3)
Dynkuma y =f(x) 3apaHa rpadukom HA it bf

[

npomexyTke [~5; 3|. Haitpure npomexy- y-g@

TOK, HO KOTOPOM pYHKUMS YBbIBGET. NI

Hainaure Hynm dyHkumm y = (x2 + 4)(x+ N(x-3).

Yacts 2

U3obpaaute rpaduk yHKumm y=|x|. Havpure Bce uenouncneHHsie

3HaveHus x Takne, yto 0 < lx| <4.

®yukuma f(x)=-2x -3 3apaHa Ha npomexytke [-1;1]. Hanaurte o6-

nactb 3HQYEHUM 3TOM PYHKUMM.

11



KoHTponbHbie M3mepHTensHbie maTepransl no anrebpe. 9 knacc

m KesapparHbif Tpex4nen

12

Bapuanr 1

Yacte 1
CKonbKO PA3NMuHLIX KOPHEH MMEeT KBAAPATHbIM TpexuneH x? —8x+142

KGKOG ni CHBAYIOLU.MX Ypcen asnaerca KOpHeM KBGAPGTHOI‘O Tpex‘meua
x2-2x-52
1) 1-Jé 3) 1+43

2) 2 4) -5

Paanoxure HQ MHOXWUTENM KBOAPATHBIN TpexuneH 2x° +3x—2.

« Ykaxure TpeX4neH, KOTOprﬁ NPUHHUMAET TONLKO HENOOXKTeNbHbI€ 3Ha-

YeHms.
1} x?-6x+5 3) 12x-4x*-9
2) x2—16x+64 4) 12x—x?-34

Haigure 3Hauenne x , npu koTopom TpexuneH 4x° +4x—7 npuHumaer
HaUMEHbLUee 3HaYeHMe.

Halpure Hanbonbwee aHaueHne KBARPATHOTO Tpex4neHa —x?+6x-1.

Yacre 2
p’ -9

2

Cokpatmte apobs .
p -p—6

. Haiigute Hynu dyHkupm y = x? —3'x| -18.

Bapuanr 2

Yacrms 1
CKonbKO Pa3AMYHBIX KOPHEN MMEET KBOAPATHbIN TpexuneH x2 +6x —12
Kakoe n3 cnepyrowpmx uncen ssnsetcs KOPHEM KBAAPATHOTO TPex4neHa
x?-4x-1%
1) -1 3) 2-5
2) 2++3 4) 4

Pa3noXkute HA MHOXMTENH KBARPATHLIM TpexuneH 4x> —7x—2.

Ykaxure TPEeXUneH, KOTOprﬁ NPHUHAMQET TONLKO HENONOXUTeNbHbIE 3HQ-
HYeHMA.

1) x*+8x+16 3) 3x*-10x+9
2) 12x-x*-34 4) 8x-x*-18



§1. DyuHkums 1 cnocobe ee 3aaaHus

-
.

Hawnpgure sHauyeHne x, npu kotopom TpexuneH 25x2—10x+7 nNpuHuU-
MAaeT HOMMEHbLLeE 3HaYeHHe.

Halpgure Hanbonblwee 3HaYeHHe KBOAPATHOTO TpexyneHa —x? + 4x + 5.

Yacre 2
y'-4
y?+3y+2 )
Haitgpre Hynu byHkupm y = x* —|x|—l 2.

Cokparure apobs

Bapuanr 3

Yacre 1
CKONBLKO Pa3NMUHBIX KOPHE MMEET KBAAPATHBIA TpexuneH —x’ + 6x —92
Kakoe u3s cnegytowmx yncen sBnsetcs KOPHEM KBAAPATHOTO TPeX4neHa
x?—4x+1%
11 3) 2+/5
2) 2+43 4) 4
Pasnoxute Ha MHOXHTENW KBAAPATHBIN TPEeXUneH 4x2+7x—2.

Ykaxure TPexuyneH, KOTOprﬁ NPUHHUMAET TONBKO NONOXHTENbHbIE 3HAYEe-
HHA.

1) 6x-x*-9 3) 12x-x*-34
2) x*-16x+66 4) 9x2-12x-1

Haigure 3HaueHHe X, NpM KOTOPOM Tpex4neH 30x-25x2-4 NPUHM-
maeT Hanbonbluee 3HaueHHe.

Haitgure HaMMeHbLeE 3HAYEHWE KBAAPATHOTO TPexyneHa x° +4x—6.
Yacrs 2
z2-z-12
z’-16
Haitaure Hynu dyHkumm y =x* +2|x|-15..

Cokparture apobs

Bapuant 4

Yactb 1

Ckoneko  pasnMyHbIX  KOPHeHM  MMeeT  KBAAPATHBIA  TPexuneH
-x*+6x-122

13



KoHTponbHbie uamepuTencHble MaTepuansl no anrebpe. 9 knacc

2

Kakoe M3 cnepytolmx Yucen ssnseTcs KOPHEM KBAAPATHOTO TpexuneHa
x2-2x-2%

1) 1-42 3) 1443

2) 2 4) -2

Pasnoxwure Ha MHOXMTENnM KBGAPATHLIK TpexuneH 2x? —3x—2.

Ykaxure TpexuneH, KOTOprﬁ NPpUHUMAET TOJIbKO NONOXKUTENIbHbIE 3HaYe-
HHA.

1) x*+8x+17 3) x2-10x+24

2) 12x-x2-34 4) 8x-x*-16

Halpaure 3HaueHue x, npu KoTopom TpexuneH 10x — 4x2 —8 npuHMMa-
eT Hanbonbluee 3HaYEHHe.

Halgute HaMMeHbLIEe 3HQYEHME KBAAPATHOrO TpexuneHa x> + 4x—9 .

Yacrs 2

2
Cokpatute gpobe 2__27_0_4-_6_ .

Havipure Hynu dyHkumm y = x? —2|x‘ -15.

m Ksapparnunaa ¢ynkuna n eé rpadpuk

1.

2,

3.

14

Bapuanrt 1

Yacrb 1

Haiamnte koopamHatsl Touek nepeceueHus rpadpmKos GyHKUMIA y = —3x?

my=-27.

B kakMx koopaMHATHBIX YeTeepTax pacnonoxeH rpaduk GyHKuMM
2
y=(x+4)2

Ipaduk kakoi yHkumm usobpaxeH Ha y'= gl(x) 2 |
pHcyHke? | /

1) y=(x-3) REARRRN

2) y= X2 - 3 \ o 1/ 3 X
3) y=(x+3)

4) y= x*+3




§1. Pynkums u cnocobu ee 3apanms

4. Ha opHom 13 pucyHkos M3obpaxeH rpaduk dyHkumm y =(x—1)(x+3).

Ykaxure HOMep 3TOro pUCYHKA.
0z N ¥
\ .v=g(X)l |
\ / VAT
\ d
\ / 3 OWE x
_ \ /
of & 3 X y/
1) | 3)
_‘_\I iy o 1]
y=glx | L
\ 7 \ y=gx)
\ [ \ |
vvvvv L, /
\ A -no| 1 3 X
) \ /
-3 of| 1 x
2) 4)

5. Ykaxure nNpoMexyToKk, HG KOTOPOM  KBQAPATMYHAN  PYHKUMSA
y =x>—x+12 y6uisaer.

6. Haiigure koopanHaTel BepiumMHel napabonsl y = x> —2x—4 .

Yacrs 2

7. Tpaduk dbyHkumn y =3x>—5x—c npoxoput uepes TouKy (-3; -5).
Hawaure koopanHaTsl TOUKM NnepeceyeHmns rpadmrka C OCbIo OPAMHAT.

8. Masy, nopbpoLueHHbIN CO AHA OBPAra C NOMOLLBIO NPYXMHHOTO MEXAHW3-
MO BEPTHMKANLHO BBEPX, ABMXETCA NO 3aKoHy y(t)=-2+ (l Ox/§)t -5
(m}). Ckonbko MeTpoB NPONETHT MAY BBEPX AO HAYANA NAAEHWA?
Bapuanr 2

Yacre 1
1. HaliauTte koOpAMHATLI TOueKk NepeceyeHns rpadukos GyHKUMH y = —2x>

my=-8.

2. B KaGKMX KOOPAMHGTHLIX HETBEPTAX PACNONOXEH rpadMK GyHKUMM
y=2x*+52

15



KoHTponsHbie HameputensHbie marepuans no anrebpe. 9 knacc

3. Ykaxure dyHkumio, rpaduk KoTopom \ y=gx) IAy
1306paxeH HO pUCyHKe. \ ]
1) y=(x-3)’
2) y=x*-3 \ /
3) y=(x+3) :
-3 of i E3
4) y=x*+3

4. Ha ogHom u3 pucyHkos uzo6paxeH rpaduk dyHkummn y =(x—1)(x-3).
YKQXMT@ HOMEP 3TOro pUCYHKA.

y N N y
\ y=g(x)l {
\ | VAT
\ Al
\"Tf = WYL X
i \ /
of ¢ 3 X
1) 3)
Py i
o TR | b
\ I/ \ y=g() J
\ I \ |
VT
\ / -1\o] I 3 x
/ \ /
3 o] ¢ X /
2) 4)

5. Ykaxure npomexytok, HO KOTOpPOM KBOAPATMYHAA  YHKUMA
y =—x? + x—2 y6uieaer.

6. Haigure koopamHaTel BepwmHel napabonsl y = x* —4x —1.

Yacmn 2

7. Tpaduk dyHkumm y =3x*—4x—C NPOXoAMT Yepes TOUKY (-3; -7).
Haitgute koopanHaTH TOUKM NepecedeHns rpaduKa ¢ OChIO OPAMHAT,

16



§1. Pynkums u cnocobsl ee 3aaaHMs

8. Msy, nop6poweHHLIH CO AHA OBPAra C NOMOWLIO NPYXMHHOTO MEXAHM3-
MO BEpPTMKANbLHO BBEPX, ABUXETC NO 3AKOHY y(r)=-7+(10\f2_)t—5t2
(m). Ckonbko MeTpOB NPONETUT MSY BBEPX A0 HOYANA NAAEHHA?
Bapuanr 3

Yacmb 1

1. HaiiauTe KoopaMHAaTH TOueK NepeceyeHHs rpaduKos GyHKUMH y = —3x°
My= -3x.

2. B KaKMx KOOPAMHATHLIX 4EeTBepTsX pacnonoxeH rpapmk GyHKUMM
y=—(x- l)2 ?

3. Ykaxure ¢yHkumio, rpaduk KOTOPOH M3o- % LA v
6paxeH Ha pucyHke. y=lg(;)\ /

1) y=(x-1)
2 \ /
2) y=Xx -1
3) y=(x+1) Y
4) y=x*+1 v -
4. Ha opHom 13 pucyHkos usobpaxeH rpaduk pyrkumn y =(x+1)(x-3).
YKaxuTe Homep 3TOro pUCyHKa.
T [¥
=glx)
\ / VL
\ ..
\ / =3 of f! x
\ /
o] 1 3 x y
1) 3) '
_______ Ty y i
\y=p(x ]
\ / \ W EoA
\ / \ |
\ /
\ / -INO[ 1P E3 G ix
i \ /
-3 o| & X
2) 4)

17



KoHTtponbHbie namepHTenbHbie matepuant no anrebpe. 9 knacc

5.

7.

3‘

18

YKkaxute NpOMeXYTOK, HO KOTOPOM  KBAAPATMYHAS  DYHKUMA
y = x> =3x+6 so3pacraer.

Haigure xoopanHaTe BepwmHb napabonsl y = x* + 4x — 4 .
Yacrs 2

Fpapuk dyHkumm y=4x’—5x+c npoxoaur yepes Touky (-2; —9).

Haipure koopanHaTL TOYKM NepeceveHus rpadmrKa ¢ OCbio OPAMHAT.

Msy, nopbpowerHbIM CO QHO OBPAra ¢ MOMOLWBIO NPYXWHHOTO ME@XAHK3-
MQ BEPTMKANbHO BBEPX, ABMXETCA NO 3AKOHY y(t)=—3+(10\/3)r—5f2

{m). Ckonbko meTpOB NPONETUT MY BBEPX RO HAYANG NAAEHWS?

Bapuaur 4

Yacre 1

.

Haiaure koopauHaThi Touek nepeceyerus rpadukos GyHKUMM y = —2x°

Hy=x.

B KakMX KOOPAMHATHBIX 4ETBEPTAX PACNONOXeH rpaduk GyHKUMM
—_9,2_52
y=-2x"-5¢

Mpadmx kakok ¢yHKUMM H3oBpaxeH Ha Al U
prcyHke? \‘ y=ex)
1) y=(x-3)
2) y= x2-3 \ /

2 1
3) y=(x+3) T At
4) y=x*+3

Ha opHom 13  pucyukos  u3obpaxeH rpadpuk  pyHKuWM
g(x)=(x+1)(x+3).

Ykaxute HOMep 3TOro pUCyHKa.



§1. Dynkuus u cnocobel ee 3aaaHms

i Y 1 Y
\\ y=g(x)l /
\ f Vo
\ 1
J\ / 3 o J1 >
i \ /
0| & 3 X (
1) 3)
YTy ' A
| -\y=r(x) | T
\ [ 1 r=ew |
\ / \ I
\L, {
\ / ol 1B x
i \ /
=3 o| % X
2} 4)

L L

5. Ykaxute nNpOMeXyTOoK, HA KOTOPOM  KBOAPATHYHAS  yHKUMSA
y =-x* +3x+1 so3spacraer.

6. Haipure koopamHaTel sepwmHbl napabonsl y = x* +2x+6.
Yacrs 2
7. Tpaduk dyHkuun y=4x>—6x+c npoxoput yepes Touky (—2; —8).

Haitamte koopAMHATE TOYKM NepeceyeHns rpadmKa C OCbio OPAMHAT.
8. Msvy, noabpoLueHHbIH CO AHA OBPArd C MOMOLLBIO MPYXUHHOIO MEXAHWU3-

MO BEPTMKANLHO BBEPX, ABMXETCA MO 30KOHY y(t)=—4+(10\/3)f—5f2

(m). Ckonbko MeTpOoB NPONETUT MY BBEPX A0 HAYANA NAAEGHMA?

CrenenHas pyHkuus

Bapuant 1

Yacro 1

1. Kakas M3 yKa3aHHbIX TO4EK NPUHAQNIeXHT rpaduKy GyHKUMM y =—x &

1) [l__l_J 3) (__]__l]
3'243 243" 3

o (L)
3" 243

19



KoHtponsHsie MamepuTensHbie Mmateprans no anrebpe. 9 knacc

2, B KOKMX KOOPAMHATHLIX YeTBEPTAX PaCnoNoXeH rpaduK GyHKLUM

y=-x"%
3. Kakas 13 gaHHsIX GYyHKUMHA ABNAETCA HEYETHON?
1) y=(x+3)’ 3) y=x*-x°
2) y=2x-3x° 4) y=3x"-2x-3

4, Ha opHom M3 pucyHKos n3obpaxeH rpaduk 48THOH byHKUMK. YKaxuTe
3TOT PUCYHOK.

VA YA
\ /
. \
o] 1 X ol 1 x
1) 3)
i) y
\
1
1 \ 1
0 X
\ o [ X,
\
2) 4)

5. Pewwure ypaeHenue x° +0,027 =0 .

6. Ckonbko kopHel UMeeT ypasHeHne x'¢ =—5,22

Yacre 2

7. Rana ymkums f(x)=x> -1. Pacnonoxure B nopsaxe yGuisaHms
8
f(—;), F(-443), f(-5v2).

8. UNasectHo, uto byHkuns h HeweTHas u ee 3HaveHus npu x <0 Moryr
6wt HalaeHs no Gopmyne h(x)= x? +2x . Moctpoiite rpaduk GyHKLMM

Hu HG;!AHTG_ NMPOMEXYTKHM, B KOTOPbIX OHG NMPUHUMAET TONbKO OTPpHULaTEeNb-
Hble 3HaQYeHHA.

20



§1. PyHkumusa u cnocobsl ee 30aaHMS

1)

2)
5.

60

Bapuanr 2

Yacrs 1

Kakas u3 ykaaaHHsIX To4eK NpUHAanexuT rpaduxy gyHkummu y = x° ¢

| o
(b3 2(-Y

B kakmx KoOpAMHATHBIX ueTBepTAX pacnonoxeH rpaduk GyHKUMM
y=_x34g

Kakas M3 aaHHbIX PyHKUMM ABASETCS HEYETHOMS
1) y=(x—2)3 3) y=3x"-2x+1
2) y=x*-x* 4) y=3x"+2x

Ha opHom 13 prucyHkoe usobpaxeH rpapuk 48THOM PpyHKUMM. YKaxmuTe
3TOT PUCYHOK.
Jy JA
\
1
\ 1 i .
0 X
o] J1 X \
\
3)
Y 2
\
\ / VALVAAN
1 4 1
/ / \ /A,
o/ |1 X o] |1 X
4)
8

Pewmre ypasHerme x> —— =0
YP DY

Ckonbko KopHei umeeT ypaeHenue x'® =12 2
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Kou'rponhuue nimepuTenbHbie MaTepuansl No anre6pe. 9 knacc

Yacre 2
7. Dawa dywkuma f(x)=x®+1. Pacnonoxmute B nopspke BO3PaCTAHMA

f(-43), f(-62), 1(-3).

8. UasectHo, 4To dyHKuMa g HeueTHAR M ee 3HaveHus npu x <0 moryr
6biTe HaMAeH no opmyne g(x)z—Ax—xz. Nocrpointe rpadmk yHk-

umm 1 HGﬁAHTe NPOMEXYTKH, B KOTOPbIX OHO NPUHMMAET TONLKO NONOXH-
TeNbHbIe 3HAYEeHHA.

Bapuant 3
Yacrp 1
1. Kakas 13 yKa3aHHbIX To4eK NpuHaanexuT rpadmky GyHKuMK y = -x*2
0 (L-g) ) (1oL
4 256 4 256
2 (L) 0 ()
4 256 256 4

2, B KakMX KOOPAWHATHBIX 46TBEPTAX pacnonoxeH rpaduk GyHKUMM
y= x45 a

3. Kakan 13 aanHBIX GYHKUMI ABNAGTCS YETHOME
1) y=(x+1)° 3) y=3x‘-2x-1
2) y=3x>+2x 4) y=(x—3)4

4. Ha opHom 13 pucyHKOB M306paxeH rpadmk HeweTHON GyHKUMM. YKaXK-

Te 3TOT PUCYHOK.
A

1

™ 0f 1 T Ji

1) 3)

st
—

2) 4)
22




§1. @yukuma n cnocobel ee 3aaaHMs

. Pewmnre ypasHenme x* -0,0016=0.

CKonbko KOpHei MMeeT ypasHeHHe x2° =-2,6 2

Yacrs 2

. Aana dyHkuus f('x)= x2° —3. Pacnonoxute B nopsake yGbiBaHMs

F(-6v2), £(-53), f(—;).

. U3sectHo, uto dpyHKuMs p yeTHas M ee 3HaueHus npu x 20 moryT 6wtk

HaitaeHb no dopmyne p(x)=4x-x*. Moctpoiite rpaduk yHkuumu 1

HO“AHTQ NPOMOXYTKHM, B KOTOPbLIX OHO NPHUHMMAET TOMbKO NMONOXMTEeNb-
Hble 3HQYeHMUS.

Bapuaur 4
Yacm 1
Kakas U3 yKa3aHHbIX TOYeK NPUHAANeXHT rpaduky GyHKuMmM y = x* 2
) (L) 0 (4oL
5 625 5 625
2 (L) 0 (gt
5 625 625 5

. B kakux xoopaMHQTHBIX 4eTsepTAX pacrnonoxeH rpadpmk GyHKUMM

yzxn?

. Kakas 13 ganHbix dyHKUMH sBnseTcs 4eTHOW?

1) y=3x*+2x*-2 3) y=(x—'|)z

2) y=x*-x° 4) y=3x>+2x-1

23



KoHTponbHbie M3mepuTenbHbie maTepuansl no anrebpe. 9 knacce

4.

Ha opHOM 13 pucyHKoB naobpaxeH rpaduk HeweTHOM GyHKUMH. YKAXM-
Te 3TOT PUCYHOK.

1)

2)

24

v hZ)
1
\ ] 1
0 X
0 1 X \
\
3)
Yy A
\ /
1 1
\\ \
0] 1 X 0] 1 X
4)

Pewwure ypasHenue x* —0,0625=0.
CKONbKO KOpHeW UMeeT ypaeHeHHe x'° =2,4 2

Yactp 2

17

Rana dywkums f(x)=x'"" —1. Pacnonoxure B nopsake Bo3pacTtaHus

F(35), f(—;), F(5V3)

M3asectHo, uto yHKuma f veTHas U ee 3Hauenus npu x >0 moryT Bbite
HaMpeHsl No ¢opmyne f(x)=x2 ~2x . MoctponTte rpadpuk byHKUMM M

HAMAUTE NPOMEXYTKM, B KOTOPbIX OHA NPUHUMAET TONLKO OTpHUATEb-
Hble 3HOYeHMA.

KOHTPOJIbHAS PABOTA 1.
®YHKLUMUMU Y UX CBOUCTBA. KBAAPATHbIN TPEX4JIEH.
KBAAPATUYHAS ®YHKLMSA U EE TPA®UK. CTENEHHAS

DYHKLNA
Bapuanr 1
Hoﬁp.me KOPHH KBAAPATHbLIX TPEX4WI1eHOB U PA3JIOXATE UX HO MHOXHUTE-
nwn:
a) x*-13x+40 B) 12x*-15x+17
6) 4x*>-20x+25 r) 6x’+24x+18



§1. ®yHKuma 1 cnocobu ee 3apaHMs

2.

x*+6x+8
x?-4
Ons pyrkumm y = x° Halpue:

a) 3HavewMe y npu x=-3;

Coxparure apobb

6) sHaveHne apryMeHTa, Npu KOTOPOM 3Ha4eHWe GyHKUMM paBHO —32.

Oaxa pyHkuma y =%x2 +2x-6.

a) NMocrpoiite eé rpaduk.

6) Haitgure Bce 3HAY@HMS X, NPY KOTOPBIX GYHKUMUS NPUHUMAET OTPULA-
TENbHBLIE 3HAYEHMS.

8) Haigure npomexyTok Bospactanms dbyHKumM.

Hatigpute Bce 3Hawewus k, npu  kotopuix rpaduk  yHKUMM
y =—-3x? + 6x + k He nmeer obLumx Touek ¢ ockio abeumcc.

Bapuanr 2
Hainpure KopHM KBAAPATHLIX TPEXHYNEHOB W PA3NOXKMUTE MX HA MHOXMTE-
nm:
a) x*-2x-15 B) 5x?+19x+21
6) 2x*—14x+12 r) 4x?+12x+9
2
Coxparure ppobb x+5x+6

x2-9
Dna dyHkumn y = x° Haiigure:
a) aHavenne y npn x=-1;

6) 3HaueHns apryMeHTa, Npu KOTOPbIX 3Ha4eHne GpyHKLUMM pasHO 64,
Oana dyHkuma y = %xz -2x-6.

a) Mocrponre eé rpaduk.

6) Haigure Bce 3Hauenns x, npu KOTOPbIX GyHKUMS NPHUHAMAET NONOXM-
TenbHble 3HAYeHHS.

8) HarauTte npomexyTok ybeisaHus GyHKLMK.

Hatigute BCe 3HayeHus n, npu  KoTopbix rpaduk  byHKUMH
y =3x* —6x+n umeer 2 obme TouKM ¢ ockio abeumcc.
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KoHtponbHbie uamepuTentHeie maTepuanst no anrebpe. 9 knacc

Bapuanrt 3
1. Haiigure KOpHM KBOAPATHBIX TPEXYNEHOB M PASNOXMTE MX HA MHOXMTE-
nm:
a) x*+12x+27 B) 9x*-12x+4
6) 3x>+15x-18 r) 15x>+13x+3
2
2, Cokparture gpobs %":8
X2 —

7 Hangure:

3. Mna dyHkummn y = x
a) sHaveHne y npu x=-2;

6) sHaueHHe apryMeHTa, NPu KOTOPOM 3HaYeHue GyHKUMM paBHO —1.
4. [lana pyHkums y =—%x2 -2x+6.

a) Nocrpoitre eé rpadu.
6) Halipure Bce 3HaueHMs X, Npu KOTOPbIX GYHKUMS NPHHMMAET OTPHLA-
TeNbHLIE 3HAYEHHS.
8) HalanTte npomexyTok BO3pacTanmus GyHKUMM.

5. Haltgure Bce 3Havewns m, npu  kotopbix rpaduk  YHKUMM
y=—2x?-8x+m HE MMEEeT obLmx ToueK ¢ ockio abcumce.

BapuanTt 4
l- HQﬁAHTe KOPHH KBAAPATHBIX Tpex‘meHOB 2] pasnoque X HAQ MHOXMTE~
.
a) x2+11x+30 B) 25x?+20x+4
6) 3x?+12x-15 r) 13x*+11x+5
2
2. Cokparure apobsb x_—2£9+_6
X2

3. Ona dyrkummn y = x° Haigure:
Q) 3HaYeHWe y npM x=-2;
6) 3HaYeHMs apryMeHTa, NpM KOTOPbIX 3HA4EHWe PyHKUMK paBHO 1.

4. [laHa yHKumMs y = ——;-xz +2x+6.

a) Nocrpoitre eé rpadmk.

6) Hampgure Bce 3HaveHus x, npu koTOopbIX GYHKUMA NPUHUMAET MONOXM-
TeNbHbIE 3HAYEHUS.

8) Harpgure npomexyTok ybuisanmus ¢yHKumMM.

5. Haligure Bce 3Havenms h, npu  Kkotopbix rpaduk  dyHKUMH
y =-2x? +2x +h nmeer ronbko oaHy obiwyto TouKy ¢ ocbio abcumcc.
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§2. YpaeHeHUs, HEPOBEHCTBA MU UX CUCTEMBI

§2. YPABHEHMSA, HEPABEHCTBA U UX CUCTEMbI. PELLEHME

NUHEAHDbIX U KBAAPATHbIX YPABHEHUA. COCTABJIEHUE
YPABHEHMMA, HEPABEHCTB U UX CUCTEM NO YCNIOBUSM
3AAAM. PELUEHME TEKCTOBbIX 3ALAY AJITEBPAMYECKUM
METOAJOM. MHTEPINPETALIUS PE3YJILTATA, OTEOP PELLEHMA

YpasHeHus ¢ O/HOMN NEPEMEHHONH

Bapuanr 1

Yacrs 1
Kaxoe 13 aaHHbIX ypaBHEHUH HO ABASOTCH LenbiM YPABHEHHEM?S
4 _ 2
1) 1-7(x-1)(6x* +1)=2x 3) 2l Iox

3 6
2x+3 1+6x°
TR PR 4) 8(x*+1)+3(x*-1)=

KakoBa cTeneHs ypasHeHus (3x3 —1)2 +4x2=9x* —4x ¢

2) 5-2x

HaiiauTe BCe 3HQuYeHWs f, Npu KoTOPLIX ypaeHewne 5x’ —6x+t=0 we
MMeeT KOPHeH.

8x—(2-3x%)(3x*+2)
Pewwurte ypasHeHue =x? +3x*.

3
Pewunte ypasHenme (x* +4)2 -4(x*+4)-32=0.

Pewnre ypasrenue x* +8—5x° —40x=0.
Yacrb 2
Pewwte rpadmyeckn ypasrenne x° +x=10.

Haiiaute Bce aHauenus d, npu kotopeix ypaeHenne x* —14x*+d>=0
MMeeT POBHO ABA PA3NMYHBIX KOPHS.

Bapuanr 2
Yacre 1
Kakoe 13 paHHbIX ypaBHeHUH HE ABNKETCH LenbiM YPaBHeHHeM?
2x+3 1+x?
1 - =2 3) 4(x-6)(x*+2)=3
) 4x 3 ) 4lx )(x )
4 _ —y?
9) X =5 _6-x s, 4) 7(2x —1)+9(2x7 +1)= 12X
2 5 2
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KoHTponkHble M3amepuTensHeie MmaTepuans no anrebpe. 9 knacc

2. KakoBa cTeneHs ypaBHeHuUs (2 -3x* )2 +5x2=x*+9x%2

3. Haiaure Bce 3HaueHus t, npu koTopbix ypasHenwe 2x° —10x+t=0 e
UMeeT KOpHeH.
5x*+(2-3x%)(3x* +2)
4. Pewwute ypasHeHue 5 =x—-x*.

5. Pewure ypasHeHue (x2 +4)2 —7()(2 +4)+]0 =0.
6. Pewwure ypasHenne 2x° —x? +2x—-1=0.
Yactb 2

7. Pewwure rpadmnueckn ypasHeHue x—-x+6=0.

8. Haipute Bce 3HaueHws ¢, Npu koTopeix ypasHeHme x* —4x?+c?=0
MMEET POBHO AiBA PA3SIM4HBIX KOPHS.

Bapuanr 3
Yacre 1
1. Kakoe 13 aaHHbIX ypaBHEHMW HE ABNAETCH LenbiM YPABHEHUEME
0 (x*=1)(x*+1)-5=8x 3] 3(3x2—10)—6(7x2+1)="8“"
4 _ 2 _ _ 2
2) 3x +1_'| 5x —6x 4) 4x 7_1 3x 8x_1
4 8 9x 3

2. Kakosa crenens ypaerernus (2x° +'I)2 —5x?-2=x"+4x%2

3. Hajiigure Bce 3Hauenus f, npu koTopeix ypasHeHue 4x’ —6x+t=0 nme-
€T [BA PA3MMYHBIX KOPHA.

1 A2 2
4, Pewwre ypasHeHue 3x (1 Ax )(4x +]):4x"—x2-

4
5. Pewnre ypasHenme (x’ —10)2 +12(x? -10)+11=0.

6. Pewmnre ypasHenne x> +4—4x> —16x=0.

Yacrb 2

7. Pewnwre rpaduyeckn ypasrenne x° +2x+12=0.

8. Haipute Bce 3Hadyenns n, npu kotopeix ypasHenue x‘ —12x*+n?=0
MMEeT POBHO ABA PA3NIMYHBIX KOPHS.
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§2. YpasHeHns, HepABEHCTBA M MX CUCTEMBI

Bapuant 4
Yacts 1
1. Kakoe 13 aaHHbIX ypaBHeHH HE SBNAETCS Lenbim YPOBHEHHEMS
1 1-x?
1) 3(x-1)(x2+1)=5 3) X1 =5
) 3(x )(x ) x ) 5 . x
4 2
2) "3”_1 5" =2x 4) 3(x2-1)+2(x2+1)=17"

2
2. Kakoea crenens ypasHenms (x° —1)" +5x” = x* — 4x° 2

3. Haiaute Bce 3Hauenwus f, npu KkoTopbix ypaeHenwe 4x’ —10x+t=0

MMeeT NBA PAa3MYHBIX KOPHS.
4x+(1-2x7)(2x* +1)
4. Pewwure ypasHeHue =8x%-x*.

4
5. Pewwute ypaexenme (x’ +3)2 —20(x2 +3)+l9 =0.

6. Peiuunte ypasHeHne 8x? + 48— x* —6x=0.

Yacrs 2

7. Pewwure rpadmueckm ypasHeHne x° —2x =4 .

8. Halaure Bce 3HaueHus m, npu KoTopbix ypasHenue x* —8x”+m?=0

MMEET POBHO ABA PA3JIMHHBIX KOPHA.

m HepaseHcrea ¢ oAHOW NnepemMeHHON

Bapuanr 1
Yacrb 1
1. Pewmure HepaseHcTBO x? —2x—8>0.
1) (mooi-2]0]4;+ ) 3) (-2:4)
2) (—o=i=2)U(4i+) 4) [-2;4]

2. Hanpure MHOXECTBO peLLEHUH HEPABEHCTBA 2x*< 1,28.

3. Mpu kakux 3HaueHuax t ypasHeHue 9x? — 2tx +t=0 umeeT KOpHH?

4. Harpure obnacte onpepenenms dynkumm f(x)= !

“x-x?
7
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KontponsHbie uameputensHbie matepuans no anrebpe. 9 knacc

S. Pewwnte HepasenctBo (x+1)(2—x)(5x—16)<0.

x+3
6. Pewure HepaseHcTBO ] >2.
X —

Yacrs 2
7. Hangnte HOMMeHblEE HAOTYPANBHOE 3HAYEHME X , NPU KOTOPOM BbIPQ-
x2+16
XxeHune TS MONOXUTENBHO.
x —10x+9

8. Pewmute HepaBeHcTBO x2+2x+2<0.

BapuaHTt 2

Yacre 1
1. Pewwure HepaseHcTBo x° —2x—-8>0 .
1) (—o0;=2]U[4;+ ) 3) (-2;4)
2) (—o0;—2)U(4;+0) 4) [-2;4]
2. Haitpgure MHOXeCTBO peluenuii Hepasenctea 2x° <0,5.

3. Mpu kakux 3Hauennax f ypasHeHne 7x’—2ix+t=0 umeer gsa pas-
NIMYHBIX KOPHA2

4. Havipute obnacte onpepenenms pyHkumm f(x)= %x—x2 .
5. Pewwute HepaseHcTBo (x+2)(1-x)(4x—10)<0.

6. Pewwure HepaseHcTBO f+ X<1.
-x

Yacrms 2
7. Hapmre Haubonblee uenoe oTpuuaTeNbHOE 3HAQYEHUE X , PU KOTOPOM
x2+25
x?+9x+8

8. Pewmre HepaseHcTBO x? —3x+5<0.

BbipAXeHHe NONOXHUTENbHO.

Bapuanr 3
Yacrs 1
1. Pewmute HepaseHcTBo x2 —2x—-15<0.
1) (=o0i=3][5i+) 3) (-3 9)
2) (—e0i=3)U(5;+ ) 4) [-3; 5]
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§2. YpasHeHHs, HEPABEHCTBA M MX CHUCTEMbI

Hamnpure mHOXeCTBO pelwenmit HepaseHcTBa 3x” >0, 48 .

3. Mpu xakux 3Ha4YeHuax t ypasHeHue Ax? +2ix+1=0 He mmeer kop-
Hen?
4. Haiipute obnacts onpepeneHus GyHkumm f(x)= !
x? —ﬁx
3
S. Pewnre HepaseHcTBO (1—x)(2x+5)(x+1)20.
x~1
6. Pewwure HepaBeHCTBO >2.
x+1
Yacre 2
7. Hanpure Hambonswee uenoe 3HaYeHME X, NPU KOTOPOM BbIPAXEHME
5x?+80
————— oTp1uarentHo.
x“-11x+10
8. Pewmure HepaeeHcTBO 2x —x2 —5<0.
Bapunaut 4
Yacre 1
1. Pewwure HepaseHcTBO X% —2Xx—-15<0.
1) (oei=3]L[5;+) 3) (-3 %)
2) (oim3)0(5;+) 4 -3 5]
. Haligure MHOXecTBO peluenuii HepaseHcTea 2x” >1,62.
. Npu kaknx 3HaveHmsax t ypasHeHne 5x? —2ix+t=0 HE MMeeT kop-
Hen?
4. Hanpure obnacts onpeaenelns GyHKuUMU f(x)=,/x —7x .
5. Pewwure nepasencrso (2x—3)(3-x)(x+1)20.
2—-x >1
6. Pewwute HepaseHcTBo Xt 1
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KoHTponbHLie MamepuTentsHble marepuans no anrebpe. 9 knacc

Yacrs 2
7. Hanpute HaumeHbluee uenoe 3HAYEHME X, NPU KOTOPOM BbipaXeHWe
5x* +80
— _ —— _ oTpMuaTensHo.
x> +10x+9
8. Pewwurte HepaeeHcTBO 2x — x? —3<0.
KOHTPONBbHASA PABOTA 2.

YPABHEHUA U HEPABEHCTBA C OfAHO NEPEMEHHOWN

Bapunant 1

1. Pewure ypasneHue:
a) x*+5x*-x-5=0; 6) x*+5x*-36=0.
2. Pewwute HepaseHcTBo 2x% —x—1<0.

+4
2x—-6

3. Pewmnte HepaseHcTBO >1.

2 1 x?+4x-1
4. Pewwute ypasHeHHe + = .
x-3 x+2 x"-x-6

+3Y 1Y
5. Pewwute ypasHeHue [x ] +]2=64[x j .

x—1 x+3

Bapuanr 2
1. Pewmure ypaBHeHue:

a) x*+x7-9x-9=0; 6) x*-2x?-8=0.
2, Pewwure HepaseHcTBO 2x% +x—1>0 .
3. Pewmnre HepaBeHcTBO Sx +]3 <4.

x——
3 x*-2x-21

4. Pewwute ypasHeHHe

x-5 x+1 x'—-4x-5

x-1Y x+2Y
5. Pewwute ypasHeuue -36 =5,
x+2 x-1

Bapunanr 3

1. Pewwure ypasHeHue:
a) x*-5x*-x+5=0; 6) x*-24x*-25=0.

2. Pewmure HepasencTso 2x% —5x—3<0.
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§2. YpoBHeHHs, HEPABEHCTBA M MX CHCTEMB!

4x -5

x—2

3. Pewwure HepaBeHcTBO

>3.

3 2 x*+3x-7
4, Pewwure ypaeHeHue + = .
x—4 x+3 x*-x-12

5. p (x+2)2 [x—l)z
. Pewmure ypasHeHne -9 =8.

x—1 x+2
Bapuant 4
1. Pewwure ypasHeHue:
a) xX*-7x?-4x+28=0; 6) x*-7x2-18=0.
2. Pewmnre HepaseHcTBO 2x%—7x+3 >0.
3x-3

3. Pewwure HepaseHcTBO <2.

x+1
3 _x2+5x+2
x+3 x-1 x2+2x-3

2 2
5. Pewmure yposHeHue [X—ZJ —]5=]6(x+§) .

4. Pewwure ypasHeHHe

X+

YpasHeHMe ¢ AByMS NMEepemMeHHbiMU M ero rpadpu.
Fpadpuueckuit cnocob pelwseHus cucrem ypasHEHUH

Bapuant 1

Yacms 1

1. Kakas M3 AaHHBIX Nap  4Mcen SNBNSETCS pPELUEHMEeM YPOBHEHMS
x2+(y-1)"=1002

1) (-6; 8) 3) (-8;5)
2) (6;-8) 4) (8;-5)
2. Kakas M3 BAOHHBIX NP YKCEN SBNISETCS PELIEHUEM CHCTEMbI YPOBHEHMM
2

x*=(y-1) =—-8g

xy =—2
1) (-1;2) 3) (-2;1)
2) (1;-2) 4) (2;-1)
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KoHTponbHbie M3MepUTenbHbie Matepuans no anrebpe. 9 knace

3. Ha kakom u3 pucyHkos maobpaxeH rpaduk ypaBHeHus y —|x| =02

Y.

4
AR
o X
| \
| \
1)l \ 3)
E A
= 5 -
PRI 4
4. Ha pucyHke nsobpaxeHb rpagukm ypasHe-
HWI, COCTOBNSAIOWMX OAHY M3 AAHHBIX CUC-
Tem. YKaXuTe 3Ty cucTeMmy.
1) y+(x-1"+3=0
y-x=0
2) x*+(y+1)-3=0
y—-x—-2=0
3) (x+1)' -y +3=0
y—-x+2=0
4) (x-1)’+y-3=0
y-x=0
5. Ha pucyHke naobpaxeHbl rpaduku ypas-

34

HeHuin. Hanpaute Bce peweHus cucTemsl 3Tnx
YPOBHEHHH.
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§2. YpaBHeHus, HEpaOBEHCTBO U MX CUCTEMbI

=-1
6. CkonbKo pewieHMit MMeeT cucrema X 2
x2+y?=4
Yacrs 2
2 2
7. Pewwnte rpacdbHuecKm cUCTEMY YPQBHEHMIA (x=2) +(y-1) =25
x+y—-2=0.
. |x*-y-3=0
8. lNpu KaKMX 3HAYEHWMAX O CUCTEMa YPABHEHHMH Hmeet
x’+y=a
TONLKO ORHO peleHne?
Bapuanr 2
Yacrb 1
1. Kokas M3 AOHHBIX NAP 4MCen SBASETCS pPelleHWeM YPAaBHEHMs
x*+(y-2)"=1002
1) (6; 8) 3) (-8;-4)
2) (8;-6) 4) (-6; - 4)
2. Kakas M3 BOHHBIX NAP YMCEN SBASETCH PEIIEHUEM CUCTEMDBI YPABHEHUH
2
x—(y-2) =5 2
xy =6
1) (2;3) 3) (6;3)
2) (1;6) 4) (6;1)
3. Ha xakom u3 pucyHKos n3obpaxeH rpaduk ypasHenus x° +y =3 2
¥ LAy
1 I 1
1 E3 o x
] A\
1) 3)r. A
Y. Y.
AT
of i x o 1 X
N~
2) 4)
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KontponsHbie amepuTensHeie matepuans no anrebpe. 9 knacc

4,

Ha pucynke naobpaxeHsl rpagpukm ypoaHeHuu, cocmsnmon.u,ux onny u3

naHHblx cucteM. YKOXHTE 3Ty cuCTeMY. 7.
e N ;
1) ( - ) -4=0 /N ‘\
y—x-+-l=0 . :] ; ] .
2 i "
2) [¥+(y=1-16=0 N
y+x—1=0
3) x2+(y+])2—16=0
y+x-1=0

2
4) x*+(y+1)" -4=0
y+x—-1=0

5. Ha pucyHke wu3obpaxeHb rpadukm ¢
ypaeHeHuH. HalpuTte sce peuwerns cuc-
TEeMbl 3THX YPABHEHMM. 1
—— [ X
. Xy =
6. CKonbko peLueHnit UMEEeT cucTeMa ) 2
y=x"-3
Yacrs 2
2
X — ) +(y+2) =25
7. Pewmre rpaduyecku cuctemy ypaBHeHUH
x—y—4=0.
. [xP+y?=9
8. lpu kaKMx 3HQYEHUIX M CUCTEMA YPABHEHHMH MMeET TONLKO
y=x"+m
OAHO pelueHMe?
Bapuanr 3
Yacms 1
1. Kakas M3 paHHBIX Map  4YMCen ABNRETCA PEWEeHMEM YPABHEHMS

36
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1} (5;3) 3) (-3; 4)
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§2. YpaBHeHMs, HepaBEHCTEA M MX CUCTEMBI

2. Kakas 13 AaHHBIX NAP YMCEN SABASETCA PeLUEHMEM CUCTEMbI YPOBHEHMI
(x-1)-y=5 2
xy=-3
1) {-1;3)
2) (-3; 1)
3) (-3;-1)
4) {3;-1)
3. Ha kakom u3 pucyHkos uzobpaxeH rpapuk ypaeHeuus xy =—12
. v
I B DU WO SRS W S O S A A 1
[i ]\
P X NN X
R S
/
1)L 3)
E Vobohodbdod e N y
1 : 1
0 X o it X
T T 4
4. Ha pucyHke u3obpaxeHsl rpadpmkn ypaBHEHWH, COCTABASIOWMX OAHY M3
AAHHBIX CUCTEM. YKAXMUTE 3TY CUCTEMY.
1) y+(x 3) +1=0 N\ ¥
Y 2_0 NG
X + 3 =0 V 1
\
y-x~2=0 o] & x
+(x=1) ?-3=0 / N
3) {7 f \
y+x—-2=0 / \
4) x-1) ’-3=0
y+x—-2=0
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KoutponbHbie MamepuUTensHbie matepuansi no anrebpe. 9 knacc

5. Ha pucytrke usobpaxensl rpadukn ypas- § v

Heuwii. Hallaute Bce pelenus cuctemst .\ /

3TMX yPaBHEHMHA. \ /

~ 1
A \/P x
- xy =-2
6. CkonbKo peweHUH UMeeT cucTema [
x+2y=0
Yacrs 2

(x+1)’ +(y+2)" =25

7. Pewmnre rpadmrueckn cucteMy ypaBHEeHUM
x+y+2=0.

. [xX*+y=5
8. Mpu KAKMX 3HAYEHMUSX N CUCTEMA YPABHEHWUH \ MMeEeT TONLKO
y=x"+n

OfHO pelueHune?

Bapuanr 4

Yacre 1

1. Kakas M3 paHHbBIX nNap  uucen SABNSETCS pPeWeHUEM YPABHEHMUs

(x=2)"+y?=25?¢
1) (5;3) 3) (-3; 4)
2) (5; - 4) 4) (-3; - 4)
2. Kakas M3 aaHHLIX NAP YMCen ABASETCS PELIEHUEM CUCTEMbI YPOABHEHWUH
2
(x-2) -y=5 2
xy =—4
1) (=1;-4) 3) (1;-4)
2) (3; 4) 4) (-4;1)
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§2. YpaeHeHMs, HepaBeHCTBA U MX CUCTEMbI

3. Ha kakom M3 pucyHKoB M306paxeH rpadmk ypasHenus x’ +y? =92

A

1)t

3)

4)

Y.

¥

4. Ha pucyHke usobpaxeHsbl rpaduku ypaBHeHWH, COCTABNSIOWMX OAHY U3
DOHHBIX CUCTEM. YKAXUTE 3Ty CUCTEMY.

1) {y+(x+1)2+|=0

y—-x—-2=0

2) {y—(x+])2+]=0
y—-x—-2=0

3) {y+(x—])2+|=0
y+x+2=0

4 {y—(x—l)z—l=0
y+x-2=0

5. Ha pucyrke n3obpaxets

ypasHenunn. Halaute Bce peweHus cuc-

TeMbl 3TUX YPOBHeHMn.

\ i
\ /
\. 4/
L2
3
rpadurku y
>
<< X
)
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KoHTponbHbie H3mepuTenbHbie MaTepransl no anrebpe. 9 knacc

xy =2 2

6. Ckonbko pelueHui MmeeT cuctema ) 2
y=x"+1
Yacts 2

2 2
7. Pewwurte rpaduuecku cucremy ypasHeHHH {(x ) +(y-2) =25

x-y+2=0.
. [xP+y?=16
8. MNpu kaKMx 3HQUEHMAX N CMCTEMA YPABHEHMH , uMeeT TonNb-
y=—x’+n

KO OAHO pelueHue?

PeweHue cucteMm YpPOBHEHMHA BTOPOW CTEMNEHM,
PeweHne 30804 € NOMOLULIO CUCTEM YPUBHEHMUM
BTOPO# CTENEHMU

Bapuant 1
Yactos 1
x*-y=0
1. CxonbKo pelueHuii umeeT cucTema , ¢
y=(3x-2)
2, PewmTe cuctemy ypaBHEHHH x~3y=0
2x-y-3=0
2 _
3. Pewmnre cuctemy ypasHeHuH 3x+y =19
Ix-y*=11.

4. CocraebTe cUCTeMY YPOBHEHMM NO YCNOBMIO 3a4a4M, 0603Haumus Byksoi
X KONMYecTBo psaos, a BYKBOW Yy — KONMYECTBO MECT B psAy.

B 3purensHom 3ane 6bino 500 mecr, npuyem B kaxaom pspy ux 6eino
OfAMHAKOBOE KONMYECTBO. YUCNO PsAos YMEHBIIMAM HA 2, a B KAXALIN PSA
Aobaennu 5 mecr. B pesynetate B 3ane crano 575 mect. Ckonbko 6bino
psfos BHa4yane?

I {xy=500 3) {xy =575
(x=2)(y+5)=75 (x—2)(y +5)=500

xy =500 ) xy =500
{(x+2)()’—5)=575 {(X—Z)(y+5)=575
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§2. YpasHeHMs, HOPABEHCTBA M MX CUCTEMBI

5. MNpou3eeaenre apyx MONOXMUTENLHLIX YMCEN PABHO 9, a PA3HOCTL PABHA
2,5. Hangure cymmy atmx umcen.

Yacrb 2

6. [lsa 3kckaeaTopa BuipbinM KoTnosBaH 3a 24 uaca. [lepeeit 3kckasatop
MOXET BbINOAHMTL 3Ty paborty B 1,5 pasa 6bictpee, yem BTOpoM. 3a
CKOMNbKO 4ACOB NEpPBbIH 3KCKABATOP MOXET BbIPbITb KOTNOBAH?

1 1

+ =6
7. Pewmure cucTeMy ypaBHeHHH X z y x ; Y
- =1.
xX+y x-y
Bapuanr 2
Yacrs 1
. x*~y=0
1. Ckonbko pelweHui MmMeeT cucTema , ¥
y =(x+4)
_ly-2x+6=0
2. Pewmre cucTemy ypaBHeHHM
by =x>.
—_ 2 —_
3. Pewwure cucteMy ypoBHEHUH Zy-—x =1
2y +x*=19.

4, CocraBbTe CMCTeMy YPABHEHMIA NO ycnosuio 3aaaym, obosHauue 6ykson
X KONM4ecTBO PsfaoB, a BykBOM y — KONM4ECTBO AepeBLEB B PAAY.
B cany 312 gepesber 6biAM NOCAXEHB! PAAGMU, MTOPOBHY B KOXAOM. Yuc-
NO pAROB CAGNANU HA 2 MeHblUe, G KONMYECTBO AePEeBbEB B KOXAOM psay
yeenuuunu Ha 4. B peaynstate crano 384 pepeea. Ckonbko pagos pe-
pesbes bbino B cany BHauane?
) xy =312 3) xy =312
(x—4)(y+2)=72 (x—2)(y+4)=384
) xy =312 4 xy =384
(x—4)(y+2)=384 (x—2)(y+4)=312

5. PasHocts AByx nonoxuTenbHbix yucen pasra 1,5, a Mx nponsseneHne
pasHo 7. Hanpute nx cymmy.
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5.
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Yacmb 2

Bak HanonHsetca yepea asa kpaHa: A u B. Ecnm otkpeiTe 06a xpaxa, 6ak
aanonuutca 3a 10 mun. Ecnu otkpeiTh Tonbko xpaH A, 6ak 3anonHuTes Ha
15 mMun 6eicTpee, Yem 4epes kpaH B. 3a kakoe Bpems 6ak sanonuutcs
yepe3 KpaH A?

1 1

+ =3
PewmTte cuctemy ypasHeHmniH x ; y X _] y
= +1
x+y x-y
Bapmanr 3
Yacres 1
y+2x*=0
CKonbKO peweHuin MMeeT cuctema 3 (3
y=—-2x
2
. |x*+5y=0
PewmnTe cuctemy ypaBHeHMH
2x+y-5=0.
_ [ xP+4y=16
Pewmte cuctemy ypasHeHmi
x?—4y=-8.

Cocrasbte cucTeMy ypaBHEHMH O ycnoBuio 3aaauu, obo3naume Byksomn
X KOMMYECTBO NONOK, d BYKBOW Yy — KONMYECTBO KHUF HA NOnKe.

B kHmxHOM wkady croano 120 kHUr, npuyem HA KAXAOM NONKe OAWHA-
KoBoe konuu4ecTso. Yucno nonok ysenmumnu Ha 1, pobasmnn 15 KHMr u
NOCTABMAK BCe KHUMM HO KAXAYIO NOAKY NOpPOBHY. B pesynbrarte Ha kax-
OOM nonke cTano Ha 3 KHMrK meHslue, Yem 6eino. Ckoneko nonok 6eisio 8
wkady sHayane?

) xy =120 3 xy =120

{(x—3)(y+])=l5 {(x—l)(y+3):l35
{xy=120 4 {xy=l35
(x+1)(y-3)=135 (x+1)(y-3)=120

MNpoun3eeneHne aByx nonoxutensHbix yucen pasHo 10, a pasHocTs pas-
Ha 1,5. Hangure cymmy atux umcen.



§2. YpasHeHMs, HEpUBEHCTBA M MX CUCTEMb!

6.

. Pewmute cuctemy ypasnenun

Yactb 2

Osa noabemHbIX KpaHa, paboTas BMecte, pasrpy3unu 6apxy 3a 3 yaca.
Mepeuiit kpan Moxet pasrpysuts 6apxy Ha 8 wyacos BeicTpee BTOpPOTO.
Ckonbko uacos notpebyercs Ha pasrpysky 6apxmu oaHOMy BTOpOMY
KpaHy?

Bapunaur 4

x2—4y:0

Pewwure cucremy ypasnenum
2x+y=—4.

x?-3y=-3

Pewmre cnucremy ypaenerun
x*+3y=21.

CocrasbTe cHCTEMy ypasHeHMI no ycnosmio 3aaaym, obosnaume Gyksom
X KOMWYECTBO PRAOB, G ¥ — KONWYECTBO MECT B Pay.

B spurenbHom 3ane 6bino 352 mectq, B kKaxaom psay noposHy. Yucno
PAROB YMEHBLUMAM HA 2, 1 B KaXAOM psay pobasnnu 4 mecra. B pesyns-
TaTe YMCNOo MecT B 3ane yeennuunocs Ha 48. Ckonbko 6bino pspos B 3ane
sBHa4ane?

xy = 400 3 xy =352

(x-2)(y+4)=352 (x+4)(y—2)=400

xy =352 4 xy =352

(x+2)(y—4)=48 (x—2)(y+4)=400
Npoussenenve apyx nonoxmrenvubix yvcen pasvo 12,5. Mx pasHocts

pasexa 2,5. Hanpure cymmy a3tmx umcen.
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Yacrb 2

Bacceitn 3anonusetcs uepes ase Tpy6ol. Ecnu oTkpbiTe MX 0aHOBpEMEH-
Ho, BaccelH 3anonHuTea 3a 6 4. Yepes nepsyio Tpy6y MOXHO 3aNONHWTL
6acceiin Ha 5 u BbicTpee, yem Yepes BTOpylo. 3a Kakoe Bpems BaccenH
3anonHKUTCS Yepes nepeyio Tpy6y?

1 1

—+ =5
Pewwure cuctemy ypasHeHmi x ; y x ; Y
- =1.
X—y Xx+y
KOHTPOJIbHAS PABOTA 3.

YPABHEHUA U HEPABEHCTBA C ABYMA NEPEMEHHLIMU

Bapuant 1

xy+5=0
5x-y+10=0.
6x+3y=15
x=9y=12.

2
OuaroHans npsmoyronsHuka pasHa 15 m, a nnowape pasHa 108 m°.
Hanaure nepumeTp npsamoyronsHuka.

Pewwure cucremy ypasHeHmM {

Pewwre cuctemy ypasHeHun {

Yepes gee Tpybbi, oTKphITHiE OAHOBPEMEHHO, BACCeMH 3anonHseTca Bo-
now 3a 4 vyaca. Ecnu tpy6sI oTKpbIBATL NO OTAENBHOCTH, TO Yepe3 OaHY U3
Hux BaccenH sanonHutcs Ha 6 yacos Buictpee, yem uepes apyryio. 3a
CKONBKO 4aCOB 3anonHsetcs bacceiH yepes kaxayto M3 Tpyd, oTKpbITbIX
no OTAENBHOCTHUS

BoiaenuTe WTPUXOBKOM MHOXECTBO TOYEK KOOPAMHATHOW NNOCKOCTH, 3a-
x*-y-1<0

ACQHHOE CUCTEMOMW HEPUBEHCTR
xy—-220.

Bapuanr 2

. [xy=3
Pewnte cuctemy ypasHeHui
3x+y=6.
S5x—4y=14

Pewure cucremy ypasHenum
x+8y=-6.



§2. YpasHeHUs, HEPABEHCTBG M UX CUCTEMDI

bokosas cropoHa pasHob6eapeHHoro Tpeyronshmka paeHa 20 M, a nno-
2 -

waas pasHa 192 m°. Havgute BbicoTy TpeyronbHMKQ, NpoBeAeHHYIO K

OCHOBQHMIO.

[Ba Benocunepncra sbiexanu oaHoBpeMeHHO W3 nyHktoB M u N Ha-
BCTpeYy APYr ApPYry, BCTpeTunnch yepes 2,4 Yaca u 6e3 ocTtaHoBkM Npo-
ponmxunu pemxeHne. OamH u3 HuX npeoaonen paccrosie MN Ha 2 ya-
ca 6uictpee, 4Yem Apyrod. 3a kakoe Bpems Npoexan NyTh KAXAbIM
senocuneamcr?

BbIAeJ’IHTe l.IJTpHXOBKOﬁ MHOXeCTBO TOYeK KOOpAHHOTHOﬁ NAOCKOCTH, 3a-

2
>(x—
BAHHOE CUCTEMOM HEpPaBEHCTB [y - (x ])
2x-y+520.

Bapuant 3

xy+2=0
2x—y+4=0.
7x-3y=27
x+9y=-15.

Pewwmre cuctemy ypasHerui {

Pewwmure cucremy ypasHeHmin {

bokoBas cropoHa pasHobeppeHHoro TpeyronbHuka pasHa 5 m, a nno-
2 .
wags pasHa 12 m°. Hariaure ocHoBaHKWe TpeyronbHuka.

OnmH kombaitHep moxeT yBpars ypoxai nuweHuups ¢ nons Ha 4 uaca
6bicTpee, yem apyroin. Paboras smecte, oHm 3akonuar y6opky 3a 4,8 ua-
ca. Ckonbko BpemeHn notpebyetca HO yBopKy ypoXas KAXAOMY KOM-
6aitHepy B oTaENBHOCTH?

Bbigenure LITPMXOBKOM MHOXECTBO TOHEK KOOPAMHATHOM MAOCKOCTH, 3a-
xy—420

AQHHOE CUCTEMOM HepPaBEHCTB {
x‘+y—-2<0.

Bapuanr 4

. [2x-y-4=0
Pewwute cuctremy ypasHeHuH
xy+2=0.
. |4x+5y=-3
PewmuTte cuctemy ypasHenun
x—10y=-12.

funoteHysa npsmoyronsHoro tpeyronsHuka pasHa 13 M, a naowapb
2 -
paexa 30 m°. Havngute nepumetp TpeyronbHuka.
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W3 nynkros M u N HaecTpeuy apyr ApYry Ha4anu ABMXeHHe fetexon 1

senocunepmct. Yepes 14 20 muH oHn BCcTpeTHnmce M 6e3 OCTAHOBKM

npoaonxunu asmxenne. Benocuneguct npeogonen paccrosume MN Ha

2 yaca 6eictpee, yem newexon. Ckonbko BpemeHH Bbin B NYTH KaXAbIA U3

HUX?

Boigenumre WTPUXOBKONM MHOXECTBO TOYEK KOOPAMHATHOM NNOCKOCTH, 3a-
2

y2(x+2)

2x-y+720.

ACQHHOE CUCTEMOM HEPABEHCTB



§3. Yncnosbie nocnegoBsaTensHOCTH

§3. YACNOBLIE NOCJNEAOBATENILHOCTUA. APUDPMETUHECKAS

U TEOMETPUMECKAS NPOITPECCUN

ApudpmetTnueckan nporpeccus, n-m UneH

apudme™MHECKONK Nporpeccumn

Bapuant 1

Yactb 1

MNocneposarenshocts (a,) 3amaHa dopmynor a, = 2—n?+n. Halgure
4eTBEPTbIM YNEH 3TOM NOCNeQOBATENLHOCTM,

OpHa M3 aaHHBIX NOCNEeAoBATENbLHOCTEN aBNAeTcs apMemMeTHIeckon Npo-
rpeccuen. YKaxuTe 3Ty NOCNefoBaTensHOCTb.

1} =3,8;4,1; 4,4, 4,7; ... 3) l;g;z;g;-
38388

2) =3,8; —4,1; ~4,4; <47 ... 4 8888
3'5'7'9

Mepebiit uneH u pasHocTe apudmeTHyeckon nporpeccun (a,) pasHbi -1
1 -2 cootBeTcTBeHHO. HalauTe BOCbMOM UneH 3ToM nporpeccum.

Bropo# unen apudmetnieckon nporpeccun (a,) paseh 4, a eé pessTii
uneH paseH 13. Halpgure pasHocTs 3TOM nporpeccum.

Ona kaxpon apudmeTHueckor nporpeccuM, 3afaHHOM GOPMYnon n—ro
YneHq, yKaxuTe 3HaueHue eé pasvoctn d.

Dopmynbi

A) a,=3n+9 B) a,=9n-1 B) a,=3-n

3Hauenue pasHOCTH

1) d=1 2) d=9 3)d=3 4) d=-1
A B B

B nepeyio cekyHay TOPMOXEHMR HO CNOXHOM Y4ACTKE B KOHLE TPACCHi
roHwmk npowen 18 M, B Kaxaylo cnepylouwlyio CeKyHay OH NPOXOAMA HA
1,3 M meHbe, vem B npeabiayLlyio. Ckonbko nonHbIx cekyHa notpebyert-
€S FOHWMKY ANA OCTAHOBKM?
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. B apudmemmueckoit nporpecomm (a,) a, = 37%

Yacts 2

7

ag =52%. Haipure a; .

flenserca nu apudmeTHueckoir Nporpeccueli nocneposarensHocts (a, ),

3apaHHas opmynon a, =%('| 5n—3)—%(6n—3) 2

BapuanT 2

Yacts 1
NocnenosarensHocts (a,) 3apaxa dopmynoit a, = 2n” —3n. Haipure
4YeTBEPTbIM Y1eH 3TOW NOCNEAOBATENLHOCTH.

OpHa U3 AaHHLIX NOCNeROBATENLHOCTEN ABNAETCH apruPMeTHYECKOH Npo-
rpeccuer. YKaxuTe 3Ty NocneAcBaTenbHOCTb.

1) =-5,7; -6,1; -6,5; -6,9; ... 3) 5,7;-6,1; 6,5; -6,9; ...
2) 131517 19, AL L L
11"13"15"17° 13'15717°19""

Mepsuii unen 1 pasHocTs apupmeTHieckon nporpeccum (a,) pasHsl 5 u
-2 cootseTcrBeHHO. HalpuTte cenbmoi uneH aTol nporpeccum.

Tpetuit unen apudmetnyeckon nporpeccun (a,)pasen 8, a eé aecatoii
unen pasen 16. Halpute pasHocTs 3TOM Nporpeccuu.

Ona kaxpgo#n apmbmeTMueckon nporpeccuu, 3aaaHHON GOPMYNoM n—ro
YNeHa, YKaXMKTE 3Ha4YeHne eé pasHocTy d.

Popmynsl

A) a,=2n-1 B) a, =8n+2 B) a,=8-n

3uauenune pasHocTu

1)d=1 2)d=2 3) d=8 4) d=-1
A B B

B nepByilo cekyHAy TOPMOXEHHSI HO CNOXHOM Y4OCTKE B KOHUE TPacChbl
roHWwmk npowen 17 M, B KaXAYIO CNeAyiouLyio CEKyHAY OH NMPOXOAMN HA
1,9 M MeHbLue, yem B npeasiayuyto. Ckonbko nonkbix cekyHg notpebyer-
CA FOHWMKY AN OCTAHOBKM?



§3. Yucnossie nocneaoeaTensHOCTH

Yacrtb 2
3

B apudmemueckoi nporpecam (a,) a, = 427, a,, = 57; . Haingure a, .

fensetca nu apumeTHueckoil nporpeccuen nocneposarensHocte (4, ),

3aaaHHas GopMynoi a_ =§(l2n—9) (16n-9)2

_n
4
Bapuanr 3

Yacre 1
MocnenosarensHocte (a,) 3aaaxa Gopmynoi a, =2n* —n-1. Hapure
TPETHH YNleH 3TOM NOCNeAOoBATENbHOCTH.

OAaHa 13 AAHHBIX NOCNEA0BATENLHOCTEN ABNSETCS APHPMETHHECKOH Npo-
rpeccren. Ykaxure 3Ty NOCSIEA0BATENLHOCT.

1) 4,7;-4,3;3,9; -3,5; .. 3 2.5.8.11
7777
2) Z;Z;Z;l;... 4) -4,7;-4,3; -3,8; -3,2; ...
2'5'8' 11

Mepsoit uneH u pasHocTs apudmeTHueckom nporpeccun (a,) pasHbl —2

u ~3 cooteeTcTtBeHHO. HanaunTe wecToi uneH aton nporpecchm.
Matei unen apudmetmueckoi nporpeccum (a, ) pase 14, a eé oankna-
AuaTbii YneH paseH 27. Halpute pasHocTs 3ToM nporpeccy.

Ons kaxpoH aprdmeTMHeckon Nporpeccum, 3aaaHHOM GOpMynon n—ro
YNeHa, ykaxure sHaveHue eé pasHoctu d.

Dopmysnbl
A) a,=2n-5 B) a, =-5n-1 B) a,=2-n

3HayeHue pasHOCTH
1) d=-2 2)d=2 3)d=-1 4) d=-5
A B B

B nepsyto cekyHay TOPMOXEHWSi HO CNIOXHOM Y4OCTKE B KOHUE Tpacchl
roHWMK npowen 19 M, B KaxAyIo CeayiolLyio CEKYHAY OH NPOXOAMA Ha
1,7 M MeHblue, Yem B npeabiayyio. CKonbko nNonHeiX cexyHg notpebyer-
CHi FTOHLMKY ANS OCTAHOBKME
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Yactp 2

B apudmemueckoi nporpecem (a,) a, = 78%, a,=12 1%. Haitgure o .

SfiBnsetca nu apudMmeTMUECKON NpOrpeccueil nocneaoBaTentHocTe (a, ),

3opauHas GopMynon a_ = %(BOn -2) —%(50n -2)%

Bapuaur 4

Yactb 1

NocnenosarensHocts (a,) 3apaHa dopmynont a, =2n-n’. Hampure
NATLIM YNEH 3TOM NOCNeAoBATENIbHOCTH.

OpHa 13 paHHBIX NOCNEAOBATENBHOCTEN ABNAETCA ApMPMETUUECKON NPO-
rpeccuen. Ykaxure 3Ty nocnegosaTensHOCTb.

1) -6,8;-6,5,-6,1;-5,6;...  3) 14141414
371115

2) 6,8; -6,3: 5,8; =5,3; .. 4 1. 5.9 13
14'14'14' 14

Mepsoiit uneH M pasHocTs apudmeTHUecKoi nporpeccnn (a, ) pashel 2 u

-3 cootBeTcTBEHHO. HaMauTe WeCTOM uneH 3TOM Nporpeccum.

Bropoit unen apudmeTnueckoi nporpeccum (a,) paseH 4, a e€ oauHHa-
auateiM uneH pasen 14, Hanpgute pasHocts aton nporpeccum.
Ons kaxpon aprdmeTHueckoi NPorpeccMu, 3aaaHHOM Gopmynoit n—ro

YNEHQ, YKOXMTE 3Ha4EHWe eé pa3HocTH d.

Dopmynbi
A)a,=7n-8 B) a, =-8n-1 B)g,=7-n

3HaueHUe pasHOCTH
1) d=-8 2)d=-7 3} d=-1 4)d=7
A B B

B nepsyio cekyHay TOpMOXeHMS HO CNOXHOM Y4dCTKe B KOHLE TPACChl
roHwmk npowen 16 M, B KOXAYIO CNEAYIOLLYIO CEKYHAY OH NPOXOoaMN Ha
1,1 M MeHbwe, yem B npeapinyilyio. Ckonbko NonHbix cekyHa notpebyert-
CSl FOHWWMKY 15 OCTAHOBKM®



8§3. Yucnossie nocnepoearenbHoOCTH

Yacrb 2

1

7. B apudmemueckoii nporpecam (a,) a, = 23-6-, a, = 26—2 . Halpure a; .

8. fensetca nu apudmeTHHecKoM nporpeccueit nocneposaTtensHocts (a, ),

3apanHas Gopmynon a, :g(] 8n—7)——%(]2n -7)2

CyMmma n nepBbiX 41SHOB GpUdMeTHUYECKONA
nporpeccuvn

BapuanTt 1

Yacers 1

1. Mepebtt uneH apubmeTMHECKON NpOrPeccH pasek 3, U 1iSThAECT Cefb-
Mmo# paseH —8. HalpguTe cyMmy €€ ndaTMRECHTH CeMM NepPBbIX YfieHOB.

2, Hanpute cyMMmy AecsTM MepebiX YNEHOB aPMQMETHHYECKOH NPOrPeccHH,
€CJIM NepBbIi ee WieH paBeH 2, a PA3HOCTb Porpecckin pasHa —3.

3. Haipure cymmy aBeHapUaTH Nepeoix YneHos GpudmeTHeckon nporpec-
cum (a,), ecm a, =203, a, =200.

4. KameHb 6pocatot ¢ Boicotsl 200 m BepTHKanbHO BHM3. B nepsyto cekyHay
OH CHMXAETC Ha 12 M, a B KOXAYIO CNEAyIOLLYIO CEKYHAY NMPOXOAUT Ha
9,8 m 6onbwe, yem B npeauigyyto. Ha kako# BeicoTe OKaXeTCs KAMEHb
yepes nepesie 5 ¢ nageHuna?

1) 158 m 2)42 m 3)91,25m 4) 108,75 m

5. B apudmeTtnueckon nporpeceun (a,) a, +a, +a, =40 . Hangure ay.

6. Cymma nepssix n 4neHoe apudMeTUHECKON NPOrpeccun BbiYMCNIeTcs No
dopmyne S, =4n” +3n . Halgure cymmy uneros apudmeTrieckoin npo-
rPeccMM C BOCbMOTO MO AEBATHAALATBIM BKIIOYMTENBHO.

Yacte 2

7. 3a Tp1 mecaua — aHBapb, Gespans M MapT — GUPMa NoNyuMsa npubeins B
cymme 159 000 py6bnent, a 3a anpens, mait, uioHs — 168 000 pybnen,
fpyv 3TOM B Te4YeHMEe KANeHAAPHOTrO roaa Mnpubbiib KUXABIM MECAL, YBEnM-
YUMBQIACH HO OPHY M Ty Xe BenuuiHy. Onpegesnisie npudsiib 3G UBFYCT.

8. Hangure cymmy Bcex yeTHbix HatypanbHbix yucen ot 10 go 100 sxmoun-
TenbHo.
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Bapuanr 2

Yacrb 1

Mepebid YneH apremeTUHECKON NPOrpeccur paseH 2, a NATbAECAT Aess-
TbiM paseH —5. Hangure cymmy e€ natmgecsti geBsTHM NEPBLIX YNEHOB.

Hargure cymmy peeatm nepBbiX YneHOB APUPMETHHECKOW MPOrpeccyM,
ecnv nepsbii €€ uneH paseH 4, a pa3HOCTb NPOrpeccM pasHa —2.
Harpurte cymmy 4eTbIpHQAUATM NepebiX 4NEHOB aApUPMETUHECKOH npo-
rpeccum (a,), ecnm a, =155, a,=150.

Msu Bpocatot ¢ ebicotsl 300 M BepTHMKanbHO BHM3. B nepeyio cekyHay oH
cHmxaercs Ha 11 M, @ B KaXAylo cnepyowlyto CeKyHgy APOXOAMT HA
9,8 m Bonblwe, yem B npeasiaywyto. Ha kakoi BbicoTe oKaXeTcs MaY ve-
pes nepesie 7 c nageHuns?

1)21,4m  2)282,8m 3)172m 4)278,6 m

B apumetnueckon nporpecenn (a,) a, +a, +a, =50 . Hanaute a, .

CyMMa nepsebixX N 4neHoB aprpMeTHHECKON NPOrPeccHM BbiHMCASETCS MO
¢dopmyne S, =3n’ + 4n . Halgute cymmy uneHoB apumeTHHecKoin npo-
rPeccMm C LEeCTOro NO BOCEMHAAUATLIN BKNIOYUTENBHO.

Yactb 2

3a Tpu Mecaua — anpenb, MaW, MIOHL ~ GUPMA Nonyuuna Npubuins B
cymme 129 000 pybnen, a 3a uons, asryct, ceHtabpe — 138 000 py6-
Ned, NpU 3TOM B TeYeHWe KANeHOApHOro roaa nNpubbinb KAXABIM Mecsl,
yBENM4MBANACh HQ OFHY M Ty Xe BennumHy. Onpeaenute npubeinb 3a Ho-
26pb.

Hargure cymmy Bcex HeveTHoix HaTypansHbix umMcen ot 11 go 101 skiio-
YMTENLHO.

Bapuanr 3

Yacrb 1

MepBbii uYneH apudpmeTHyeckon nporpeccum paseH —3, a LWECTbAECAT
nepsbii paseH 8. Halaure cymmy eé wectmaecatm oaHOro nepBoro une-
Ha.

Hangure cymmy BOCbMM Nepebix YneHOB ApMMETUHECKOM NPOrpPeccum,
ecnv nepebid eé uneH paseH 2, d pasHOCTb Nporpeccuu pasHa 6.



§3. Yucnosste nocnegoeaTenbHOCTH

Holgure cymmy wecTHOQUOTM MepBbiX 4i€HOB ApUMETHYECKOM Mpo-
rpeccun (a, ), ecnm a, =203,5, a, =206,5.

Msu 6pocatot ¢ BeicoTsl 250 m BepTHkanbHO BHM3. B nepeyio cekyHay oH
cHMxaeTca HA 13 M, a B KOXAYIO CNeAylowWwyI0 CeKyHAY MPOXOAMT Ha
9,8 M 6Bonbuwe, yem B Npedpiayuyto. Ha Kakol BbicoTe okaxeTtcs may ye-
pe3 nepesie 6 ¢ nageHnn?

1)25m 2)2154m 3)225m 4) 34,6 m

B apudmernyeckon nporpeceunt (a,) a; +a, +a, =70 . Hanaute a,.
Cymma nepebix n 4NeHOB APUBMETUHECKON NPOrPECCHM BbIYUCNAETCS NO
dopmyne S_=2n’ +5n . Hailtpute cymmy uneHos apumetmueckon npo-

rpeccum C NATOoro no CeMHOALI.OTbIﬁ BKAKOYUTENIbHO,
Yacts 2

3a Tpu Mecsua — aHBapb, bespans U MapT — Gupma nonyurna npubeinb B
cymme 156 000 py6nen, a 3a anpens, mai, uioHs — 165 000 pybnei,
an 3TOM B TeNEHUE KaneHaapHOoro roga ansblﬂb KO)KAI:I“ mecay yBenn-
YMBANACH HO OAHY M Ty Xe BennunHy. Onpeaenute npubbinb 3a asrycr.

Halgure cymmy Bcex veTHbix HaTypanbHbix wucen ot 20 go 200 eknioum-
TensHo.
Bapunanr 4
Yacte 1
MNepebit uneH apudmeTHyeckon nporpeccun paseH —2, a NATLAECAT Ns-

Tbii paseH 5. Hangute cymmy e€ natMaecsaTi NSTH NepBbiX YNEHOB.

Hanpure cymmy opMHHaAUATM nepBbIX YNEHOB APUEPMETUHECKOM Npo-
rpeccuM, ecnn NepBbIk €€ YneH paeeH —2, G PA3HOCTb NPOTPECCHU PABHA
4.

Halpute cymmy BocemHaguatH nepsbiX 4neHOB apUbMETHYECKOH NPOo-
rpeccm (a,), ecm a, =153,5, a,=158,5 .

KameHb 6pocaioT ¢ sbicotsl 280 M BepTHKanbHO BHM3. B nepeyio cekyHgy
OH cHuxaeTcs Ha 14 M, a B KAXAYIO Ceayiowylo CeKyHay NPOXOAUT Ha
9,8 M bonbwe, yem B npepbigywyto. Ha kakoi BbicoTe okaxeTcs KameHb
yepes nepesie 6 ¢ napeHUn?

1)61,6m  2)218,4wm 3)231m  4) 49 m
B apudmetmyeckoit nporpeceun (a,) a, +a, +a, =80. Haitaute a, .
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6.

Cymma nepsbix n 4neHOB apndMETHUHECKON NPOrPeccu BLIYMCASETCS NO
dopmyne S_=5n’ +2n . Haiipute cymmy uneHos apudMeTM4eckoin npo-

rpeccum C wecTtoro no CeMHOAuOTblﬁ BKNIOYHUTENBHO.

Yactb 2

3a Tpu mecsiua — anpenb, Mai, WIOHb — GUpMa nonyumna npubbib B
cymme 153 000 py6nen, a 3a mions, aeryct, ceHtabpr — 162 000 py6-
nel, NpU 3TOM B TEYEHWE KANEHAAPHOro roAa Npubbine Kaxabii Mecsy,
yBENM4YMBONACE HO OAHY M Ty Xe sennumHy. Onpeaenute npubbins 3a HO-
A6pb.

Hanaute cymmy Bcex HeyeTHbIX HATYpPanbHLIX YMucen oT 9 po 99 eknioun-
TeNbHO.

m FeomeTpuueckas nporpeccus

1.

54

Bapuant 1

Yacre 1

ﬂ,Be M3 AAHHbIX nOCﬂeAOBOTeﬂbHOCTeﬁ ABNAIOTCA reoMeTpuYeCKUMHU Npo-

rpeccuamm. YKaXHTEMX HOMEPQ.
1) =5; -15;-45;-135; ... 3) -5,4;-5,8;-6,2; -6,6; ...
3 JLLENL I 4) -2;10;-18; 26;...

7 14 28 56
Mepsobiit uneH U 3HaMeHaTENL reOMETPUYECKOM Nporpeccum (a,) paeHsl
1 u —-5 coorteercreenHo. HananTte naTeii YneH 3ToM nporpeccum.

Bce unenb reomeTpmyeckoil Nporpeccun NONOXMTENLHBIE, WECTOW YNEH

pasen 250, a Bocbmon uneH paeer 10. Hanpaure anamenartens 3toi npo-
rpeccum.

Hanpgure cymmy nsTv nepebiX YNEHOB reOMETPHUYECKOW NPOrPECCHM, ECIIU
nepsbii €€ uneH paBeH 2,  3HAMEHATeNb NPOrpeccum paseH 3.

Bce uneHbl reometpuueckoi nporpeccun (b, ) nonoxutensteie. Haiaure

1

. 1
CYMMY NEpBbIX WeCTH e€ YNEHOB, CIM M3BECTHO, YTO b, =— M b, =—.
1 4
WectHapuaTeii M AEBATHOQUOTBIM YNEHBI FEOMETPUYECKOW NPOrpeccum
pasHbl 11 u 297 cootsercteenHo. Hanpure unensl nporpeccuu, 3aknio-
YEHHbIE MEXOY HUMM.



§3. Yucnosuie nocnepoeatensHocTH

7.

1.

Yacrb 2

Hatpgute 3HameHaTens reoMeTpHMUECKOH NPOrPECcCHM, ECIU U3BBCTHO, YTO
PO3HOCTL MeX@y ee LWECTbiM U YETBEPTLIM YNEHOMM pasHa 72, a pas-
HOCTb MEXAY YeTBEPTLIM M BTOPbIM YneHamM pasHa 36.

CyMMa n nepBbiIX YNEHOB HEKOTOPOM NOCNEAOBATENBHOCTH HOXOAMTCS
no ¢dopmyne S, =3-3"-3. [okaxute, 4To 3T NOCNEAOBATENLHOCTD AB-

NAETCA reoMEeTPHYECKOH NPOrpeccHen.

Bapuanr 2

Yacrb 1

Be 13 AaHHLIX NOCNEAOBATENLHOCTEH ABASKIOTCR FEOMETPHUYECKMMM NPO-
rpeccuamu. YKQXHTE MX HOMepa.

1) =3; 4 =5; 6; ... LIPS B E B
510 20 40

2) -2;10; -50; 250;... 4) -3,4;-3,8;-4,2; -4,6; ...
Mepsbiit YneH M 3HAMEHATENb FEOMETPHYECcKON nporpeccuu (a,) PasHbl
2 u 3 cootsetcTeenHo. Haitaure yeTBepThIM YneH 3TOM Nporpeccun.

Bce uneHbl reoMeTpu4eCKOW NPOrpeccHM NONOXMTENbHbIE, TPETUM “neH
pasen 3, a naTbi paseH 75. Haiaute 3HameHaTens 3ToM Nporpeccun.

Havaute cyMmy natv nepBbiX YNeHOB reOMETPUYECKOM NPOrPeccHu, ecim

T 1
nepsbin €€ YNeH paBeH 1 8, a 3HaMeHarTenb Nporpeccrmn paseH 5 .

Bce unensl reomeTpuueckoi nporpeccun (b ) nonoxmtensteie. Havipure
CYMMY NepBbiX BOCbMM €€ Y1EHOB, €CNM M3BECTHO, YTo b, =64 U b, =4.
MNatHaaLATBIM M BOCEMHOAUATBIM 4YNEHBI TEOMETPUYECKOM NPOrpeccun

pasHbl 25 u 675 cooteetcteenHo. Hanpure unensl nporpeccuu, 3axnio-
YeHHble MeXAY HUMM.

Yacrs 2

Haraute 3HameHaTens reoMeTPHYECKOM NPOrPeCCHM, €CNM M3BECTHO, YTO
PA3HOCTb M@XAY ee YETBEPTbIM W BTOPLIM YNEHOMM pasHa 36, a pasHOCTb
MexXpy LIecTbiM U YeTBEepPTLIM YNeHaMH pasHa 18.

CyMMa n nepebiX YNEHOB HEKOTOPOW MNOCNEAOBATENLHOCTH HAXOAMTCA
no dopmyne S, =2-3" — 2. [lokaxure, 4TO 3TQ NOCNEAOBATENLHOCTb AB-
NSETCH reOMEeTPHMYECKOM Nporpeccuen.
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Bapuanr 3

Yacrb 1

1. Ose 13 aaHHbIX NOCNEAOBATENLHOCTEN ABNAIOTCA FEOMETPHHECKMMM NPO-
rpeccuamn. YKaxuTtemx Homepa.

1) =2;-4;-8;-16; .. 3) -3,4;-3,8;,-4,2; -4,6; ..
2) -2; 10; -18; 26; ... g 2111
2'6' 1854

2. Mepebiii YneH U 3HOMEHATENb FEOMETPHUYECKOM NPOrPeccHn (a,) PABHEI
1 n —4 cooteetcteeHHo. Harigure yeTBepTbii YneH 3TOM Nporpeccmu.

3. Bce uneHu reomeTpHUECKOM NporpeccuM NonoxurensHole. E€ natui unen
paeeH 112, a cepbmont paseH 7. Haigure aHameHatens 3ToM nporpec-
cHM.

4. Halpgure cyMmy cemu nepBbiX YNeHOB reoMeTpU4eCcKoN NPOTPeccHM, ecnm
nepBbii €€ yneH PaBeH 2, a 3HaMeHaTesNb NPOrpeccm paBeH —2.

5. Bce uneHbl reomeTpuieckoi nporpeccuu (b ) nonoxmurensHbie. Haliamure
CYMMY NEpBbIX LWECTH €& 4NeHOB, ecnu u3eectHo, yto b, =1u b, =9.

6. CemHaauaTtbiM M ABOALATHIA YNEHbl FEOMETPHUYECKOW NPOTPEeCcCHM PABHbI
12 u 1500 cooTeetcteeHHo. HaipgmTe YneHbt NporpeccuM, 3aKnOueHHbIe
MeXAY HUMM:

Yacrb 2

7. Haitpmre 3HameHaTesnb reOMETPHHECKON NPOrPECCHM, €CIIH M3BECTHO, YTO
PO3HOCTL MEXAY €6 CeAbMbIM M NATbIM YneHamu pasHa 144, a pasHocTs
MeXAy NATbIM M TPETbMM YneHamu paeHa 48.

8. Cymma n nepBbiX 4NE€HOB HEKOTOPOM NOCIEAOBATENbHOCTH HAXOAMTCS
no ¢opmyne S =4-2"— 4. [lokaxmte, 4TO 3TQ NOCNEAOBATENLHOCTb AB-

nseTcs reoMeTpMUYEeCKOM NPOrpeccHen.

Bapuanr 4

Yacrp 1

1. [Ose 13 aaHHbIX NOCNEAOBATENLHOCTEH ABNAIOTCA rEOMETPHUYECKMMM NPO-
rpeccuamu. YKaXuTenx Homepa.

1) -3;4,-5;6; ... 3) -3;9,-27;81; ...

2) -3,8;-4,1;,-4,4,-4,7; ... 4) l;—]—;—]—;—]—;...
6 12 24 48
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§3. Yucnoseie nocneaosarensHoCTH

MepBbi uneH U 3HaMeHaTeNb reoMeTPUYECKOW Nporpeccuu (g, ) PaBHbI
1 1 -2 cootsetcrBeHHo. HalauTe wecTom YneH 3ToM Nporpeccum.

Bce uneHbl reomeTpmuyeckon nporpeccun nonoxutensHbie. E€ sropo#r
uneH paseH 5, a eé vyetseptuii uneHn paseH 20. Hanaure sHameHaTens
3TOM NpOrpeccuM.

Halpute cymmy natv nepBbiX YNEHOB rEOMETPUYECKON NPOrPECCHM, eCNU

T 1
nepBbiM €e YleH paseH 6, a 3HamMeHaTenb Nporpeccun paseH — .

Bce unenbi reometpuueckoit nporpeccun (b, ) nonoxurenssie. Haipure
CYMMY NepBbIX WeCTH eé YNeHOB, 8CNIM M3BECTHO, YTO b,=48 u b, =12.
UlectHoaLQTBIM M AEBATHOAUATBLIM YNEHBI FE@OMETPMYECKON MPOrpeccun
pasubl 44 u 5,5 cooteerctBeHHo. Halaute uneHbl nporpeccum, 3akio-
YEHHbIE MEXAY HUMM,

Yacrs 2

Halpure sHameHaTens reoMeTpUYECKON NPOrPECCHM, ECIM U3IBECTHO, YTO
PA3HOCTb MEXAY €€ CeAbMbiM M NATbLIM Y1EHAMM PABHA 9, @ PA3HOCTb Me-
XAy NATHIM M TPETbUM YneHamu pasHa 27.

CymMma n nepsbiX Y4NEHOB HEKOTOPOW MOCNEAOBATENbHOCTH HAXOAUTCA
no dopmyne S, =3-2" -3 . [lokaxure, 4TO 3Ta NOCNEAOBATENLHOCTD AB-
NAeTcA reoMeTPMYECKON NPOrpeccuen.

KOHTPOJIbHAS PAGOTA 4.
APUOMETUYECKAA U TEOMETPUUYECKAS NPOrPECCUMMN

Bapuanr 1

HaMpute wectoM uneH nocnepoBaTenbHOCTH (qn), eUm q, = 4;
a,,,=a,-3.
WecToi 1 aesaTbiit uneHbl apudmeTHyeckon nporpeccun pasHel 6 u 15

cooTBeTcTBeHHO. Halaute e€ nepBbid YneH M CyMMy MepBbiX YeTbipHO-
ALATH YNEHOB.

B reomeTpuueckoi nporpeccun (b, ), ecnu b =1 u b, =8. Hanpure eé
AEBATLIM YNEH U CYMMY LIECTH NEPBbIX YNEHOB.

Tpu uncna obpasylor apudmernueckyro nporpeccuio. Cymma nepsbix
ABYX uncen paeHa 25, a cymma BTOporo 1 Tpeteero pasxa 39. Halgure
6onbluee M3 3THX umcen.
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5.

5'

58

HaligMte nepBbii 4neH M 3HAMEHATENb FEOMETPHYECKOW NPOrpeccHH,
ecnu ee yeTBepTbIH YneH 6onble BToporo Ha 36, a TpeTUit MeHbue NATO-
ro Ha 18.

BapnaHr 2

Halgute wectoM uyneH nocnenosatensHOCTM (an), ecnm g, =-3;

7

a,.,=a,+2.

Bocbmom M pecatbii YneHb apudmeTnyeckon nporpeccuu pasHel 5 u 13
cootseTcTBeHHO. HalpguTe €€ nepsbiit UneH M CyMMy NnepsbiX OAMHHA[L A~
TH YUNeHOB.

B reometpuueckoi nporpeccun (b ), ecnm b =1 n b, =%. Hawnpure eé

AeBﬂTblﬁ YNeH U CyMMY LWeCTHU NepBbiX YI1eHOB.

Tpu umcna obpasyior apudmertrueckyio nporpeccuio. Cymma nepsbix
ABYX yncen pasHa 132, a oTHOWeEHHE TPETbEro HYMCNA K NEPBOMY PABHO
3. Hakpure meHbee M3 3Tux yucen.

Halaute nepsbii uneH WM 3HAMEHATENb FEOMETPMYECKOM MPOrpPeccum,
ecnu ee wectoi uneH 6onblue yetseptoro Ha 144, a Tpetuit meHbwe nsa-
Toro Ha 48.

Bapuanr 3

Haonaute nateid 4neH nocnenoBaTesnibHOCTH (Qn)' ecm q,=3;
a,=a,-2.
TpeTuit u ceppMOM uneHsl apubMETHUECKOM NPOTrpeccuu pasHel 2 U 14

cooTtBetcTBeHHO. HananTe e€ nepsbiii 4NeH M CYMMY NepBbiIX ABEHAALATH
uneHos.

B reomerpuueckon nporpeccum (b ) b, =1 u b, 22—13—' Harnpure eé

4eTBEPTLIA YNIEH U CYMMY NATH NEPBLIX YNEHOB.

Cymma Tpex uucen, o6pasyiowmx apudMeTMUECcKyt0 NPOrPECCHIO, PABHA
87, a TpeTbe 4MCNo MeHblLe Cymmbl NepBbiX ABYX Ha 5. Halpgure 6onbwee
M3 3TMX uMcen.

Hapute nepebid 4neH M 3HaMeHaTenb reoMeTPUHECKOW MPOrpeccum,
ecnM ee veTBepTbLIM 4YneH MeHbwe wectoro HA 64, a natbid Gonbwe
Tpetbero Ha 192.



§3. Yucnossie nocnegosarensHocTH

Bapuanr 4

7

Halpmure nsateii uned nocnenosaTenbHOCTH (an), ecnm  q,=-4;
a,=a, +3.
MaTteit M cenbmon uneHsl apudmeTuyeckon nporpeccum pasHet 5 u 11

cooTeetcTBeHHO. Hamnpure €€ nepeuiit YneH u Cymmy nepsbixX AECATH une-
HOB.

B reomeTpuueckon nporpeccum (b ) b,=1 u b, =243. Hangure eé
TPEeTHI YNeH M CYMMY MSTH NEPBLIX YNEHOB.

Cymma Tpex umncen, obpasyiowmx apubmeTMieckyio NPOrpeccmio, PaBHa
114, a nepsoe uncno 8 3 pasa 6onbwe Tpersero. Halgure menbwee us
3TMX Ymcen.

Halpmre nepBbid 4neH M 3HAMEHATENb reOMETPUYECKOM MPOrpeccum,
ecnu ee naTbii uneH Gonbiue Tpetbero Ha 72, a BTOPOM MeHbLUE YETBEPTO-
ro Ha 36.
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§4. CNYYAWHBIE COBbITUA U BEPOATHOCTb. BLIMUCNEHUE
BEPOSAATHOCTEW. NEPEBOP BAPUAHTOB U DNIEMEHTbI
KOMBUHATOPUKWU. UCNbITAHUSA BEPHYJIIN. CNTYYAWHDIE
BENUYNHDbI U UX XAPAKTEPUCTUKU. HACTOTA U
BEPORTHOCTb. 3AKOH BOJILLUUX YACEN. OLIEHKA
BEPOSTHOCTEA HACTYMNEHUSR COBbITUIA B MPOCTEMLLUX
MPAKTUYECKUX CUTYALIURX

3nemeHTb| kombuHaropuku. HauanbHbie cBegeHus
M3 TEOPUM BEPOATHOCTEN

Bapuanr 1

Yacrs 1

1. U3 yeTbipex Npn3epoB onMMNMaabl NO QHFAMIHCKOMY A3bIKY M TPEX Npu-
3epOB ONUMNMAAb NO PPAHLLY 3CKOMY S13biKY HOAO BbIBpaTh ABYX Yenosek
AN NPOBEAEHHMA IKCKYPCHMMU MO LIKONE AENErauMsM WKONbHMKOB M3 AHr-
nmn u Dpanumn. CkonbkMMKU cnocoBamm 3To MOXHO caenaTs?

2. MapmHa pewuna Nocnate NSTb PA3HBIX CMAMIMKOB MSATM NOAPYraM.
Ckonbkumm cnocobammn oHa MoOXeT 3To caenaTs?

3. Matb oHOWeEN M TPpW peBywku kynunu 8 Gunetos B kuHoTeatp (Mecta B
onHoMm psay, uayT noapsa). Ckonbkumn cnocobamm oHW MoryT pasmec-
TUTLCS, ECNM [EBYLKM XOTAT cuAeTs obsasatensHo BmecTe?

4. Kaxpos KOMQHAQ HO perate AOMXKHA MMEeTb ABYXLBETHbIM dnar — kpyr
OAHOrO LiBETA Ha nonoTHuwe apyroro usetd. Ckonbko pasnnuHbix ¢na-
rOB MOXHO COCTABMTb, MCMOJb3y MATEPUIO CEMM LiBETOBE

5. Ckonbko Tpex3HauHbIX 4eTHbix uucen (6e3 nosTopeHus uudp B umcne)
MOXHO cocTasnTb M3 uudp 1, 2, 3, 4, 5, 62

6. Ha kypcax cekpetapen-pedepeHTOB M3yualoTcs creHorpadus, MawMHO-
MUCb, PYCCKMIA M AHIMHACKMIA a3bikK. Kaxabii aeHb u3yvaloTes 2 pasnmu-
Hbix npeameTa. CKoMbKO gHEM B PACMMCAHMM 3aHITHIM MOTYT BbITh pa3Hble
Habopbl npeameTos?

Yacrs 2

7. H3patenbctso yuebHOM nuTepaTypbl BbINYCTMNO K HOBOMY Y4ebHOMY ro-
ay 6 yuebrukos 6uonormm m 5 — xummn. Ckonbko Habopos n3 Tpex
y4e6HUKOB BMONOrMU U ABYX — XMMHUM MOXHO COCTOBMTb ANA BLICTABKME
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§4. CnyuaitHbie cobbITUS M BEPOSTHOCTb

80

B kopobke nexar 6 cuHmx kapaHpawen u 4 kpacHuix. Kakosa sepost-
HOCTb TOrO, YTO M3 TPex Hayraa BbibpaHHLIX KapaHaawen 2 6yayT cuHu-
MU M 1 — kpacHbIME

BapuaHr 2

Yacrb 1

M3 yeTbipex l0HOWEN 1 ABYX AeBYlLIEK — GPTHCTOB LWKOJILHOTO TeaTpa —
Hapo ebIbpaTh IOHOWY M AEBYIWKY — Bepylmx KoHuepta. Ckonbxumu
cnocobamu 3To MOXHO caenaTb?

Llect urpokam komaHasl HOAQO Pa3aaTh MaMKM C Homepamu ot 1 ao 6.
Ckonbkumm cnocobamm 310 MOXHO caenaTb?

Ha KHMKHYIO NONKY HOQO NOCTABUTL 7 KHHMT, M3 KOTOPbIX 33— OAHOro aB-
Topa. CKonbkMMM crnocobamm 3To MOXHO caenartb, eCnit KHUr OgHOro
QABTOPA AOJKHbI CTOATH BMecTe?

Ckonbko PA3NMHMYHBLIX TPeXLUBEeTHbIX ¢J1CH'OB U3 Tpex BepTUKAJIbHbIX MONOC
MOXHO COCTaBUTb, MCNONb3YA NONOCHI NATH U,BeTOB?

CKOMBbKO He4YeTHbIX TPeX3HauHbIx Yucen (Bes nosropenuns umdp 8 uyucne)
MOXHO cocTasuTtb U3 umdp 1, 2, 3, 4, 52

M3 natu uneHoe npasneHMs KoonepaTMea HyXHO BuGpaTh ABYX Yenosek
AN NeperoBopoB €O cnoHcopom. CKoNbKO NAp NepPeroBopLLMKOB MOXHO
COCTABMUTLE

Yacrb 2

B wikonsHoM cTonosomn umeetcs 5 8uaoB nMpoxkos U 3 Hanutka. Ckonbxo
HABOPOB M3 TPeX PA3HBIX MMPOXKOB M ABYX HAMUTKOB MOXHO KYNWTh?

B xopobke nexar 7 KoH}eT ¢ NMMOHHOM HAOYUHKOW M 3 — C ANeNbCHHO-
soi. KakoBa BeposaTHOCTb TOFO, YTO M3 NATM HAYrap BLIBPAHHLIX KOHdeT
3 ByayT ¢ "MMOHHOM HauMHKOM M 2 — ¢ anenbcuHoBoi? OTseT okpyramnTe
RO COThIX.

BapuaHT 3

Yactb 1

U3 natn otmunmnkos 1«A» knacca v vetsipex otimunmnkos 1«b» knacca
Hapo eeibpath ABYX yenosek (M3 KAXAOro KAacca no ogHomy) ans no-
e3aKM Ha HoBorogHiolo enky 8 Kpemnb. Ckonbkummu cnocobamu 310 Mox-
HO caenaTb?

Erop pewwn nocnarb wectb pasHbiX NO3APABHTENbHbIX OTKPBITOK LIECTH
Apy3bam. CkonbkMMM CnOCcoBamMmn OH MOXeET 3TO CAenaThb?
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3.

62

CeMb OQHOKNACCHUL, KYNMAK BuneThl B TEaTp (MECTa B OAHOM pagy, MayT
noapsa). CkonbkuMM cnocobamn OHWM MOryT PA3MECTUTHCH, €cnu Ape
NoApyru XoTaT cupeTs obsizatensHo BmecTe?

Ckonbko PA3NHUYHBIX TPEXUBETHDBIX ¢HGI'OB M3 TpexX NOpU3OHTANbHbLIX NO-
J1OC MOXHO COCTABUTbL, UCNONb3YA NONOCHI LWECTH U.BeTOB?

CKOnbKO Tpex3HauHbIX 4eTHbIX uYnucen (H6es nosTopeHus undp B uncne)
MOXHO cocTaemTb U3 umudp 3, 4, 5, 4, 72

Ona nposepenus cepun dyTbonbHBIX MATYER HAAO co3aaTh Gpuraast U3
Tpex cymen (niobuie ase Gpurapbl AONKHBI PA3NUYATLCS XOTS Ebl OAHUM
cyaben). Ckonbko BpUrap MOXHO COCTABMUTB, ECIM MMEETCS LECTb Cyem-
KQHOUMAATOBS

Yacrs 2

B xonputepckon npopaerca 5 BHUpoB BUCKBUTHLIX M 4 BMAA NECOYHBIX
NMPOXHbIX. CKONLKO Pa3nuuHbiX HABOPOB M3 ABYX BUCKBUTHBIX U ABYX
NECOYHBIX MUPOXHBLIX MOXHO COCTABUTBL?S

B kopobke nexar 7 cuHux kapaHaawen u 3 xpacHeix. Kakosa sepost-
HOCTb TOrO, YTO M3 4eTbipex Hayraa BuIbpaHHbIX KapaHpawen 2 Eyayr
CUHUMU U 2 — KPUCHBIMMKE

Bapuaur 4

Yacrn 1

M3 natu cnecapeit 1 ABYX 3NeKTPUKOB HAAO COCTABUTL PEMOHTHYIO Bpu-
ragy M3 Asyx yenosek — apegacrasurenei kaxaon npodeccun. Ckonskum-
MM CNoCcoBamm 3T0 MOXHO caenaTs?

MNate NnoBLOB HOAO pacrpeennTs Ac NATH OpoXKam baccerHa. Cxonb-
KMMM CROocoBamm 370 MOXHO caenaTh?

MNatb yuebHUKOB U TPM CNPABOYHMKA HOAO NOCTABMUTL HA OAHY NONKY TAK,
4yTobbl CNPaBoYHUKK cTosnu Bmecte. CKONbKMMM CNOCO6amMMU 3TO MOXHO
caenartb?

Ckonbko PA3NHUYHLIX HETbIPEXLBETHbIX d)noros U3 HeTbipex BEPTUKANbHbIX
NONOC MOXHO COCTUBUTL, CNONb3YA NMONOCHI WECTH U,BeTOB?

CKONbKO HEYeTHbIX TPEeX3HAYHbIX Ymcen (6e3 nosTopeHus uudp B umcne)
MOXHO cocTaBUTb M3 umdp 4, 5, 6,7, 82

M3 cemu uneHoB NDOBNEHMS KOONEPATUBA HYXHO BbIBPATL TpEx Yenosex
Ans neperoBopos co cnoHcopom. CKONbKO TPOEK NEPErOBOPLUMKOB MOX-
HO COCTaBUTHS



§4. CnyuaiiHsie cobbiTus U BEpOSTHOCTL

7.

8.

Yactb 2

B wkonsHoM cTonoBomn MmeeTcs 5 BUAOB NMPOXKOB € Pa3HON HQYUHKOMN U
4 supa nupoxHbix. CKoNbKO HOBOPOB U3 TPEX PA3HBIX MUPOXKOB M ABYX
NUPOXHBIX MOXHO KYNUTbE

B «kopobke nexar 6 «koHdeT ¢ OpeExXOBOA HAYUHKOW W 4 —
c mapmenaaHoi. Kakosa BeposTHOCTL TOro, 4TO U3 4eTbipex Hayrap, Bbi-
6paHHbiX KoHpeT 2 ByneT c OpexoBOK HAYMHKOM U 2 — C MOPMENAAHON?
OTseT oKpyrnuTe Ao COThIX.

KOHTPOJIbHAA PABOTA 5.
3NEMEHTbI KOMBMHATOPUKU U TEOPUU BEPOSITHOCTEW

Bapuanr 1

10491
Bbiuncnmre T .

B knacce us 15 yenosek Hapo BbIBpaTh Tpex generatos HA KoHpepeH-
umio. Ckonbko cywectsyeTt sap1aHToB Boibopa?

Hayrag Haswieaetcs yucno or 11 go 40. Kakoea BepostHOCTb TOrO, 4TO
370 Yncno kparHo 52

M3 konopwt kapt (36 nuctos) spiHMMaloT Hayrapn ase kaptsl. Kakosa se-
POSAITHOCTb TOTO, YTO 3TO KAPTbI YEPHON MACTH?

BpoweHsbl aBe urpanbHble KOCTU (KyBUKM, HO FPAHSIX KOTOPBIX HAMMUCAHbI
wicna 1, 2, 3, 4, 5 u 6). Kakosa BepoaTHOCTb TOro, 4To xoTs 6bl HO OAHOM
KOCTHM BbINAAET 2 ouka?

Bapuanr 2

91-81
Buiuucnure .

B typuctuueckoi rpynne us 15 yenosek Hapgo Bbibpars aByx Tonorpa-
¢os. Ckonbko cyuectsyer sBapuaHTos Bbibopa?

Hayrap Hasbisaercs uucno ot 11 go 30. Kakosa sepostHocTs TOrO, 4to
3TO 4Mcno KpaTHo 42

M3 konoaw kapt {36 nucros) BeiHumaloT Hayrap ase kapTel. Kakosa se-
POATHOCTb TOTO, YTO 3TO KAPTbI MACTH NUK?E

Bpowenbl aBe urpanbHblie KocTH (KyBUKY, HQ FPAHAX KOTOPbIX HAMWUCAHDI
umcna 1, 2, 3, 4, 5 u 6). Kakosa BeposaTHocTb Toro, 4ro xoTs 6bl HO OAHOM
KOCTM BbINGAET YOTHOE YACNO O4KOB?
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64

Bapuanrt 3

+ 41

5]
Buiuncnure .
3!

B typuctiueckon rpynne w3 10 yenosek Hapo BLIGPATL ABYX AEXYPHbIX.
Ckonbko cyulecteyeT BQpMaHTOR Bbibopa?

Hayraa Hasbieaetcs ymcno ot 11 po 40. Kakosa BeposTHOCTb TOro, 4TO
37O YMcno He 182

M3 konoabl kapt (36 nuctos) sbiHMMmaloT Hayrapa ase kapTe.. Kakosa se-
POSTHOCTb TOTO, YTO 3TO ABA KOPONA?

bpouwenb aee UrpansHbie KOCTH (KYBUKM, HO TPAHAX KOTOPLIX HANMCAHBI
umcna 1, 2, 3, 4, 5 u 6). KakoBa BeposTHOCTb TOro, Y4TO XOTA Hbl HO ORHOM
KocTH sbinapeT 4 ouka?

BapuaHnr 4

61-51
Boiumcnure .
4!

B Typuctckoi rpynne ua 12 yenosexk HORO BbIGPATL Tpex AeXypHbIX.
CKonbKo cylecTsyer BApUAHTOB Bbibopa?

Hayrap Hasbisaetcs umcno ot 11 po 40. Kakosa BepostHocTb TOrO, 4TO
3TO Yucno kpatHo 82

M3 konoabl kapt (36 nucroe) sbiHMmaloT Hayrap ase kapTel. Kakosa se-
POSATHOCTb TOTO, YTO 3TW ABE KAPThl — KAPTUHKM?S

bpoweHbl ase urpansbHbie KOCTH (KyEMKM, HO rPAHSX KOTOPbIX HAMMCAHBI
uucna 1, 2, 3, 4, 5 u 6). Kakoea BeposTHOCTb TOTO, 4TO XOTA 661 HO ORHOK
KOCTH BbINQAET HEYETHOE YUCIIO OYKOB?



MNosTopeHnne

NOBTOPEHME

O6o06uaouiee NOBTOpeHUe Kypca anre6pbl
OCHOBHOM LUKO bl

Bapwuanr 1
Yacws 1
3 4\?
18
1. Ynpocture sbipaxenme p—(—f—-)—
p
2. Ons xkaxaon GyHKUMM, 30AGHHOM GOPMYNOM, yKOXMTe HA3BOHME ee
rpaduxa.
Dopmynbi
A) y=-3 '5))'=—E B) y=5x—-4x"+8
x
Haasanune rpadmka
1) napabona 2) runepbona  3) npamas 4) Touka
A B B
3. Pewmure HepaBeHCTBO 3x-3 <?
x+2
4. YkaxuTe TpexXuneH, KOTopbii NPUHMMAET TONLKO HEMONOXMTENbHBIE 3HO-
YeHus.
1) x?+8x+14 3) x2-10x+24
2) 12x-x*-34 4) 8x-x?-16
5. Hanpure cymmy nepBbix ueTbipex uYNEHOB NOCNEAOBATENLHOCTH
a,=2-3".
6. Pewwurte ypasHenve x° +26x°~27 =0.
Yacrb 2
13X Yo
7. Pewwnte cucTemy ypaBHeHUH y X
xZ - yZ - _8
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5‘
6.

7.

66

5
Typucr npeoponen 160 km, npuuem s 3TOro NyTM OH npoexan

HA MALWKMHE, A OCTANbHYIO 4acTb — Ha KaTtepe. Ha mawuHe Typucr exan
Ha 15 MMH ponbwe, Yem Ha karepe, A ckopocTb Katepa Ha 20 km/4
MeHble CKOPOCTM MawMHbl. Hakigute ckopocte MawmHbl, ecam oHa
menbie 90 km/u.

Bapuanr 2
Yacm 1
b*-(7b)°
Ynpocture BoipaxeHue — g

Ona kaxaon ¢yHKuMM, 3aRAHHOM (POPMYNOM, YKAXMTE HA3BAHME ee
rpagumka.

Dopmynbi
A)y=—é B) y=5-4x*-3x B)y=—i
x 6
Hassanue rpadpuka
1) napabona 2) rmnepbona  3) okpyxHocts 4] npamas
A [ B
2x—4

Pewmnre HepaseHcTBO <1.

x+2

Ykaxwure TpexineH, KOTOprﬁ NPUHUMAET TONIbKO HeoTpMLUaTesibHbie 3Ha-
HYEHMA.

1) 6x—x*-9 3) 12x-x*-34
2) x?-16x+64 4) 9x?—12x-1

Hakaute cymmy nepBuixX NaTH YneHos nocneposarensHoct a, =3-2" .
Pewmre ypasHenne x° +7x°-8=0.

Yacrs 2
x y_ 5

Pewmnre cuctemy ypasHenmnt {y x 6

x> —y? =5,



NosTopexue

1.

2,

6.

7.

Typucr ponxeH 6uin npoit 28 KM € onpeaeneHHOM ckopocThio. B nep-
BbIM AeHb OH nNpotwen 12 kM co ckopocTbio, Ha 1 kM/4 Bonbluer, yem 3a-
nnaHMpoBaHHas. Bo BTopoit AeHb OH Npolen ocTaBILYIOCS YACTb NYTH CO
CKOPOCTbIO, HO 2 KM/ 4 MeHbiUeH, Yem B nepsbiii. Ha Becb NyTb Typucr 3a-
TpaTMn 6 4. 3a KAKOE BPEMs Ty PHCT MNAHMPOBAN NPOHTH BECh NYTb?

Bapuant 3

Yactp 1

- (6c‘5 )2
—

Ynpoctute Beipaxexue

Ona kaxpod $yHkuMM, 30AaHHOH HOPMYNOW, YKAXMTE HA3BAHME ee
rpaduka.

Dopmynbi
A y=-2 B) y—-24 B) y =8-2x +3x
X 5
Hassauue rpaduxa
1) runepbona  2) napabona  3) Touka 4} npsamas
A B B
Pewwre HepaseHcTBO 2x+3 >1.
x+2

Ykaxute TPEexuYneH, KOTOpblﬁ APHUHUMAET TONbKO NONOXMUTENbHLIE 3HAYEe-
HHSA,

1) 3x2-10x+9 3) x*+8x+16
2} 12x-x*-34 4) 8x-x>-18

Haliaute cymmy nepebix  f1€BATM  4NEHOB  MOCNEAOBATENLHOCTM
a,=4n-2.

Pewwure ypasHeHne x° —26x>-27=0.

Yactb 2

X Y
. |—4-==3
Pewmre cucremy ypasHeHui < y x

xy = 4.
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8. MNapoxon aonxen 6bin npoittn 72 kM ¢ onpeaenexHon ckopocteio. Mep-
BY!O NONOBMHY NYTM OH NPOLUEN CO CKOPOCTbIO, HO 3 KM/Y MeHbLUeH, a
BTOpylo ~ Ha 3 kM/4 6onblel, yem 3annannposano. Ha secs nyTs napo-
xopa 3arparun 5 4. Ha ckonbko muHyT onosaan napoxoa?

Bapuanr 4

Yacrs 1

a® -(50“‘5 )2

1. Ynpocrture sbipaxeHue -

a

2, na kaxpoH ¢yHKUMM, 30AAHHOM POPMYNON, YKAXMTe HA3BAHWE ee
rpaduka.

Dopmynbi
A) y = 4x—-3x7 +9 B) y=—_ B) y=-X
x 7
Haasanue rpaduka
1) runep6ona 2) okpyxHocts  3) npamas 4) napabona
A B B
3. PelunTe HepaBEHCTBO -3 >1.
x+2
4. Ykaxute TpexuneH, KOTopbii NPUMHMMAET TONLKO OTPMUATENbHbIE 3HAYe-
HUS.
1) x?-6x+5 3) 12x-4x*-13
2) x2-16x+64 4) 12x—-x*-34

5. Hanaunte cymmy nepsbix aecatv uneHoe nocnegosarensHoctu a, =3n+1.
6. Pewwute ypaerenne x° —7x° -8=0,

‘Yacrs 2

7. Peiunre cuctemy ypaBHeHMm { y x 12

8. Noesg ponxen 6bin nponTn 54 kM. Mpoips 14 km, on 3apepxancs Ha 10
MMH y cetodopa. Yeennuus nepsoHavansHyto ckopocts Ha 10 km/w, oH
npubbin HO MECTO Ha3HaYeHMs ¢ ono3aaHuem Ha 2 mMuH. Haaute nepso-
HO4ANbLHYI0 CKOPOCTL NOE3aa.
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MosTopenue

KOHTPOJIbHASA PABOTA 6.
UTOrOBAq

Bapuanr 1

1. Ha pucyHke nocrpoen rpadmk dyHkumm y =f(x) c obnacteio onpeae-

neuus [—3; 5] . Hatiaure obnactb 3HaveHmit 3TOH pyHKUMM.

2. Tpadukm dyHkumit y =1-x? u y =—x—1 nepecekatorcs & Toukax A u B,
Buiumcnure koopamMHaThl TOukH B.

Y
=-x—1
\/ N
] X

. [x+y=2

3. PewwTe cucTeMy ypaBHeHHI R
y?-x'=12.

4, Pewwute HepaBeHCTBO 3-2x +1<0.

x+2
5. Dana reomeTtpuyeckas nporpeccus —24;-12;—6;.... Hangure cymmy
nepBbIX NATH €6 YIEHOB.
6. B copeBHOBAHMM NO METAHMIO KONbS y4acTeyloT 4 cnopTcmeHa m3 Ppan-
umm, 7 cnoptcmeroe m3 LLeeuun u 9 cnopremeros us Utanuu. Mopsgok, B
KOTGPOM BBICTYNQIOT CNOPTCMEHBI, onpeaenseTcs xpebuem. Hangure sepo-

STHOCTb TOTO, YTO CMOPTCMEH, BLICTYNOIOWMIA MOCNEAHMM, OKAXETCS M3
PpanHumm.
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7. PaccrosHue mexay ABYMS MYHKTAMM ABTOMOOMAL AonxeH Gbin NPOMTH 3a
3 4. MNepsbie 2 4 OH exan ¢ HaOMeYEeHHON CKOPOCTbLIO, O 3ATEM YBEnMuYMA
ee Ha 10 kM/4, NO3TOMY B KOHEUHbIM NYHKT Npuexasn Ha 12 MMH paHsue,
yem npeanonaran. Haligute paccrosHme mexay 3sTUMM NYHKTAMM.

1 1) m?-n? .
8. Ynpoctute BbipaxeHue | ——— :-3— M HaMguTe ero 3Ha4eHue npu
n m mn

m=\[7_—4 7] n=2—\/-7_.

Bapuanr 2

1. Ha pucynke noctpoeH rpadmk dyrkumm y =f(x) c obnacteio onpege-
nexms [—4; 5]. Haiante obnacts 3HaueHmit 3Toi byHKUMM.

b

2. Tpaduxn byHkumin y=x> -3 u y=—x—1 nepecekatorcs 8 Toukax A u

B. Boiumcnure koopanHatel Touku B.

My=x3

\

. [x+y=
3. Pewwure cucremy ypasHeHui .
x -y

y=—x—1

6

X1120.

4. Pewurte HepaBeHCTBO
X —
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MoeTopeHune

7.

1.

2,

daHa reomeTtprueckas nporpeccna —0,25;—1; — 4;.... Haraute cymmy
nepBbiX NATH €€ YNEHOB.

B cpeptem n3a 1000 astopyuek, noctynuswmx B npoaaxy, 15 nuwyt
nnoxo mnn He nuwyT. HanpanTe BEPOATHOCTb TOFO, YTO OAHA CNYYAMHO
BbIGPAQHHAA ABTOPYYKA NMLWET XOpOoLWo.

Jloaka nponnbina 3a 3 Yaca No Te4eHHIO TAKOe Xe PacCTosHWE, KaKOoe 3a
4 yaca oHa nponnbina NpoTns TeyeHus. Hanaure paccrosHue, kotopoe

NPONAbING NOAKA BHU3 NO TEYEHWIO, eCnr COBCTBEHHAsS CKOPOCTb IOAKM
paeHa 14 km/u.

2xy
Xyt

x=v5+3mn y:]—Jg.

11 .
Ynpoctute BuipaxeHne -[——— M HaMAMTE ero 3HaYeHWe Npu

Yy X

Bapuanr 3

Ha pucynke noctpoen rpaduk dynkumm y =f(x) c obnacteio onpege-
nenms [—5; 3]. Hanaure obnacts 3HaueHuM 310M GyHKUMM.

V.

Fpadmkn dyHkumMi y =2—x* M y =2x—1 nepecekaioTcs B Toukax A u
B. Beiuncnmre koopauHaThl Touky A.

y=2x 1
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3.

72

. [x-y=2
Pewwmre cuctemy ypasHeHWH
x?-y?=8.

2x
Pewmre HepaseHcTBO ——— >1.
x+1
Hana apudmetnyeckas nporpeccns —7;—5; —3;.... Hanpure cymmy
nepBbIX WeCTH e€ YIEeHOB.

B copesHoBaHMM No NpbiXKam B BoAy ydacTsyloT 9 cnoprcmenos u3 Ku-
Tas, 7 n3 BeetHama, 8 u3 Anonmu, 6 us Tannanaa. Mopsaok, B koTopom
BLICTYNAIOT CNOPTCMEHBI, onpegenseTca xpebuem. Halpure BeposTHocTb
TOTO, YTO CNOPTCMEH, BbICTYNAIOWMI BTOPLIM, OkaxeTcs M3 Kutas.

PaccrosHue mexay ABYMA NYHKTAMM aBTOMOGMAL gonxeH 6bin npoexats
3a 4 . [epBbie 2 4 OH exan ¢ HOMEYEHHOW CKOPOCTbIO, A 3aTeM CHU3MA
ee Ha 10 km/4, NO3ITOMY B KOHEUHbIH NYHKT Nnpuexan Ha 20 MWH no3sxe,
yem npeanonaran. Hanaure nepsoHaYanbHy0 ckOpocTs aBTomMobmns.

1
p-qa p+q) p+q
npu p=\/§—5 71 q=\/§—].

anoc*rme BblpaXxeHue 4] HOﬁAHTe ero 3HavyeHue

Bapuant 4

Ha pucyrke nocrpoen rpadmk ¢pyHkummn y =f(x) c obnactsio onpege-

neHms [—5; 4] . Halignte obnactb 3naueHMi 310 GyHKumMM.

o
—




NosTtopetue

2.

3.

7.

Fpadukn byHkumit y =x> —1 M y =—2x + 2 NepecexaioTcs B TOUKax A u
B. Beiuncnure koopauHaTsl Touku A,

y

B

Q/\ x
—2x+2

y=

x—y=6

Pewure cuctremy ypasHeHun
y?-x*=12.

x+1

Pewwure HepaseHcTBO <1.

x-3

Hana apudmetnyeckas nporpeccus 5; 2; —1..... Hariaure cymmy nepsbix
EeCTH €€ YNIEeHOB.

B cpegHem u3 1500 akkymynatopos, nocTynuelUMX B NPOAAXY, 6 HEUC-
npasHsl. Hatigute BeposTHOCTL TOrO, 4TO OAMH Cy4YaMHO BEIBPAHHBIA NpuU
NOKYNKe AKKYMYNATOP OKQXETCS UCNPABHbBIM.

CamoxopHas 6apxa, cobcreenHas ckopoctb kotopor pasHa 20 km/ v,
NpowWna nNo peke oT O[AHOM NPUCTAHK AO APYroM 96 Km M BepHynack ob-
paTtHo. 3a 310 xe Bpems nnot nponnbin 40 km. Hargure Bpems aeuxeHus
6apxu BBEpX No peke.

1
a-b a+b

a+b (
Ynpocrute BoipaxeHue .

a=v2-7ub=+2+3.

j U HaMaMTe ero 3HaYenve Npu
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111 B'X UTtoroBoe noBTOpeHMe Kypca anre6pbl OCHOBHOM
wxonw (Tect B popmare NTUA)

Kaxppi BOPMAHT KOHTPONbHBIX M3mepuTenbHbix matepranos TUA cocrout m3a
TPéx mopyneii: «Anrebpa», «leometpua», «PeansHas maremamika». Beero s
pabore 26 3apanui, M3 kotopbix 20 3apanmi 6asosoro ypoBus (4acts 1) u
6 300MMIA NOBbILLEHHOTO YpoBHS (yacTs Hl).

Mpuseaem 4HaCTb PaGOTbl, KOTOPAs COCTOUT TONMBKO M3 MNEpPBOro M
TPETbLero MoOAynemn.

VIHCcTpyKuMA NO BbINONHEHUIO Ppa6oTsi

O6wee spems pabotbt — 120 MuHyT.

Moaynb «Anrebpa» copepxmt 11 3apanmin: B yactn | — 8 3anaHuit ¢ kpatkum
OTBETOM, BLIGOPOM OTBETA M YCTOHOBNEHMEM COOTBETCTBMS; B YacTH Il — 3 3aaaHus,
Tpebylolume NONHOro pa3BepHyTOro pelLeHHs.

Mogaynb «PeanbHas matematvka» coaepXMT 6 30AaHMA: BCe 30A0HMA — B
yacm |, ¢ kpaTkum oTBeToM M BLIBOPOM OTBETA.

CHayana sbinonHsidre 3apams dactv |. Cosetyem Hauyate ¢ Toro moayns,
30A0HMA KOTOpPOro Bb3biBaOT y Bac menbwe 3atpyaHenmit. [ns skoHOmMM
BpeMEHM NpONYCKaWTe 3aadHME, KOTOPOE He YAGETCA BLINOAHMTL Cpasy, M
nepexogmte k cneaylowwemy. Ecm ocranetcs spems, Bbi amoxerte BepHyTbes k
NPOMYLUEHHBIM 3QAAHMAM.

Bce Heobxopmmbie BoMMCNEHMR, NPeoBpa3OBAHUS M T.A. BLINONHSMTE B
yepHoBMKe. 3aNMCM B YepHOBMKE He OyayT yuwThiBATbCA NPU OUEHWMBAHMM
pabotki. Ecnu 3apaHue copepXuT pUCYHOK, TO HO HEM MOXHO BbINOAHSTH
HeobX0AMMbIE NOCTPOEHMA.

Mpu BoinonHeHMu 3apaHmit ¢ Bbibopom otBeta obseaute Homep
sbibpanHoro oteera B pabore. Ecnu Bel ofsenu He TOT HOmep, TO
3auepkHMTe O6BeAEHHBIM HOMEpP KpPecTMKOM M 3atem obsepute HOmep
HOBOrO OTBETA.

Ecm BOpMaHTLI OTBETA K 30ACHMIO HE NPUBOASTCS, MOMYHYEHHBIM OTBET
3anucbiBaeTcs B OTBEABHHOM Ana atoro mecte. Ecm B oteere nonyuaertcs
obbikHoBeHHAS ppobb, ee Heobxoaumo npeobpa30BATL B AECSTUUHYIO.
Hanumenosanus B otser 3anuceiBate He cnepyer. Ecnn 8 30p0HMM Heckonbko
OTBETOB, UX HYXHO 3anMcaTe B NloBoM Nopsake, pasaenss TOYKOM € 3ansToH (;).
B cnyuae 3anMcu HEBEPHOTO OTBETA 304EPKHUTE ErO M 3ANMLIMTE PSAOM HOBbIM.

Ecowm B 3apanmn Tpebyetcs YCTOHOBWUTb COOTBETCTBUE MeXAy OBbeKTamm,
BAMWMTE B npuBeaéHHylo B oTeete Tabnuuy nop  kaxgod  Byksoi
cooTBeTCTBYIOWYIO LUbPY.

PetweHns 30aaHMI YaCTH 2 M OTBETBI K HUM 30RAMCHLIBAIOTCS HA OTAENHOM JIUCTE.
TeKkcT 30aGHWS MOXHO He NepenUChIBaTb, HEOBXOAUMO UL YKA3ATb €70 HOMEP.

Bannbi, nonyuexHbie Bamu 3a BepHO BbINONHEHHbIE 30AAHMS, CYMMMPYIOTCS.
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MosropeHue

Bapuanr 1

Yacre 1
MOAYIb «<AJITEBPA»
59-7,7

Harpgute 3Ha4eHKe BbipaXeHHs 24
’

Orser:

OpHa 13 Touek, OTMEYEHHbIX HO KOOPAMHATHOM MPAMOM, COOTBETCTBYET
umcny 79 . Kakas ato Touka?

8 4 B O9C DI0
1) Touka A 2) Touka B 3) Touka C 4) Touka D
Kakoe M3 BbIpQXeHMH NpU BCEX AOMYCTUMbIX 3HOYEHMAX MEPEMEHHOM
PABHO BLIPAXEHMUIO C” 2
4\?2 3 -4\
c‘)c c) ¢
e ) e

C9 C

2 (c“)ac” 4 (c 4)3 &
c c

. Pewwure ypasHenme x* +2x? -15x=0.

Orser:

Ycranosute cootsetcteue mexay rpadukamm dbyHKuMn U popmynamm,

KOTOpble UX 3aAal0T.
Fpadpukm

A

e

B)
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KoHTponbHbie M3mepuTensHble matepuans no anrebpe. 9 knace

Dopmynbl
'l)y=2)(2 2)y=—2x 3) y:\/; 4)y=z
X
Orser:
A B B
6. Nana apudmetnueckas nporpecens: —6,2; —1,2; 3,8; ... . Hanpgute cym-
My NepBbiX MATH €€ YNeHOoB.
Orser:
2
(m? +¥n) ~(m* )’
7. Boiuncnure 3HQYEeHHe BbIPAXEHWA
mn
npu m=+/35, n=49.
Orser:
—-3x-7<2
8. Pewwure cuctemy HepaseHCTs .
2x<-3
1) (~eo; —3) 3) (-3; -15]
2) (—oo,' —%} 4) wnet pewenni
MOAYb «<PEAJIbHAS MATEMATUKA»
9. B tabnuue npueepeHsl Hopmatvesl no Gery Ha 60 m ans ywawmxcs
6 knacca.
Manbuuku AeBoukn
Bpems, cexynpgbl | 9,8 | 10,4 | 11,1 |10,0 10,6 | 11,2
Ormerka «5» | «d» | «3» | «5» | «4» | «3»
Kakyio oTMeTKy nonyuqt manbuymk, Npobexaswmi 3Ty AMCTAHUMIO 3a
10,1 cekynpni?
Orser:
10. Ha pucyHke naobpaxen rpaduk asrxeHns Ba-

76

FOHYMKQ KOHATHOM AOPOFH, KOTOPbIA ABUXETCH OT
cTaHumm A po craHumu B m o6parHo 6e3 ocraHo-
8ok. Mo ropu3oHTANBEHON OCK — BpeMs ABMXEHUS
ot Hauana paboyero aHs, NO BEPTUKANLHOM OCH —
paccrosHue BaroHumka ot craHumum A. Ckonbko
KMNOMETPOB NpoLLeNn BAroHYMK 3a nepssie 50 mu-
HyT paboThi?

Orser:

800]"




MNostopeHue

11. B xopne MopepHu3aaumum Moaenu mobuneHoro TenedpoHa Habop ero on-
uMi Bbin pacwnpeH, NnoatoMy LeHa nogHsnack Ha 20%. Ha HosoroaHen
pacnpopaxe ueHa Tenedona 6uina cHmxena Ha 50% u crana pasHon
2400 pybnam. Kakosa 6bina ueHa TenedoHa A0 MOAEPHH3ALMM 2

Ortser:

12. O6was nnowops Bcex okeaHos 3emnu pasHa npubnuautensHo 361280
Thicauam KB. kM. Ha auarpamme nokasaHo cooTHOweHwe nnowapen
okeaHos. Haitgute, vcnonk3ays auarpammy, nnowaae ATNQHTMYECKOTO
OKedHa (B ThIC. KB. KM).

Tuxwuit
ATIaHTHYECKHH
Hunpniickuii

l Ces. JlenoBuTHIH

Orser:

13. B xomnnekT ak3ameHALMOHHLIX 6MneTos no reometpmu Bxoamt 20 Gune-
TOB, B YeTBIPEX M3 KOTOPbIX — Bonpoc no Teme «OkpyxHocTb». Hanaure
BEPOATHOCTb TOFO, YTO B CRy4aiHoO BbiBpaHHOM Mot Ha ak3ameHe 6u-
nete He OKAXETCH BONPOCA 06 OKPYXHOCTH.

Orser:

14. OnuHa wara P - 370 paccrosHue OT KOHLA NATKM Cnead OAHOM HOTM A0
KOHLIO NATKM Cneaa APYroM Horu. [ins NOXoAKM MYXUHMH 3GBMCHMOCTb Me-
xgy n (uicnom waroe B MuHyTy) M P (pnuHoi wara B MeTpax) npubnu-

XEHHO BbIPAXAETCS POPMYNOM %z 140 . Onpepenute, YeMy paBHA giiu-

Ha wara Cepres, ecnu oH genaet 70 waros B MuHYTY.
Oreet:

Yacrs 2

MOAYJb «ANMTEBPA»

n+4 52n+4

15. Cokparure gpobp —— .
50n+l
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KoHTtponbHbie MamepuTensHble Matepuansl no anrebpe. 9 knacc

16. N3 ropopa A B ropoa B Bbiexan rpy3zosoi astomobune. Yepes 0,5 4

BCnepn 3a HUM M3 ropoada A eblexan astobyc. Yepes 2,2 4 nocne csoero
Bbixopa, oborHas rpy3osuk, asTobyc yganuncs ot Hero Ha 14 km. Hai-
AMTE CKOPOCTb FPY30BMKQ, eCNK OHA HA 20 kM/4 MeHbLIEe CKOPOCTH aBTO-
6yca.

17. Tpaduxu GyHkumii y =—x’+c M y =4x MUMeIOT TONLKO OAHY oblyio

Touky. Haiaute ¢ 1 noctpoiite rpaduk dyHkuMM y = —x’+C Npu Hai-
AEHHOM 3HAYEHMM C.

BapuaHr 2

Yacrb 1
MOAYNDL «<AJFEBPA»
7,9-8,5

Harpgure 3navenne soipaxeHus 24
’

Oreer:

. OAHO U3 TO4YeK, OTMeYeHHbIX HQ KOOpﬂHHQTHOﬁ ﬂpHMOﬁ, cooTBETCTBYET

umcny 83 . Kakas ato Touka?

8 4 B 9 D 10
1) Touka A 2) Touka B 3) Touka C 4) Touka D
Kakoe u3 BeipaxeHWi NpM BCeX AOMYCTMMBIX 3HAYEHWAX NEepPEMEHHOM
PABHO BLIPAXEHHIO C 2

g e gy ()

(9]
ﬁ

(C~4)2 AL (C )7 14
2) e
c
4. Hanpure kopeHb YpaBHeHHs x—6 = 3 .
x—8 2
Orser:
5. Tpaduk KAKOW M3 nNepeyMCneHHbIX HUXe vl\ /
dyHKUMIA 306PaXEH HA pHCYHKe? \ 1
1} y=(x-4) Vool
1 >
2) y=x"-2 [9) i
3) y=x?-4 Nt/
4) y=(x- 2)2 '
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MNosropenue

10. Ha pucyHke usobpaxeH rpadmk asmxe-

1
leomerpuyeckas nporpeccus (b,) 3aaaHa ycnosuamu: b, -_—_3,
b,,, =3b, . Haaure b, .
Orser:
B ab’
LIYUCAMTE  3HAYEHWE  BBEIPAXKEHMWS ; > npu
(«/5 - b) - (\/3 + b)
a=64, b=+/5.
Orser:
Pewwure HepaseHcTBo x? —11x+23 > (x—5)2 .
1) (—o; -2) 3) (=oo; +e0)
2) (-2; +o) 4) Hert pelwenuit

MOAYNb «PEAJIbHASI MATEMATUKA»

B tabnuue npueepeHbl HOPMATMBBI NO NPUCEAQHMAM NS YHALWMXCA
5 knacca.
Manbunku | Aesouxm
KonunuectrBopas | 46 | 44 | 42 | 44 | 42 | 40
Ortmertka «5n | «d» | «3» | «5» | «4» | «3»

Kakyio otmeTKy nonyumr aesouka, npuceswas 41 pas?

Orser:

HWA BArOHYMKA KOHATHOM AOPOTH, KOTOPbIM
ABMXETCA OT CTAHUMM A po craHumu B u
o6patHo 6e3 ocranosok. Mo ropuaoHTans-
HOM OCH — BpPeMs ABMXEHMA OT Ha4Yana pa-
6ou4ero AHSA, NO BEPTMKANLHOM OCH — pac-
CTOSIHME BAroH4YMKad oT ctaHuun A. Ckonbko
KMNOMETPOB NPOLIEN BATOHYMK 30 NepBble
nontopa yaca paborbi?

Orser:

11. Homep B roctvHuue croun 1250 p. B cytkn. Ho nepea Hoseim rogom

CTOMMOCTb NPOXMBAHKMA noaHanack Ha 20%, a nocne HOBOTOAHMX KAHM-
kyn cHusmnack Ha 20%. HaianTe OKOHYATENbHYIO CTOMMOCTb CYTOYHOTO
NPOXMBAHMS B HOMeEpe.

Orser:
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KoHTtponsHbie HamepuTenbHbie Mmarepuans no anrebpe. 9 knacc

12. Ha auarpamme nokasarvo pacnpegenetxue 3emens KOxHoro ¢pepepans-

Onpepenure, KaKas KATETOPHA 3€MeNb HOMMEHBLIAA NO NIOWAAM.
1) cenbxo3Ha3HaueHus 3) 3anaca
2) necworo $oHaa 4) npoune
13. Ha koHdepeHupmio npuexanu 9 yueHsix u3 Poccun, 7 — u3 YkpauHsl,
6 — n3 benopyccum, 3 — n3 Kasaxcrana. Mopagok aoknagoe onpeaens-

etca xepebbénkoin. Haitpure BEPOATHOCTE TOrO, 4TO BOCHMBIM OKAXETCA
y4actmk u3 Kasaxcraxa.

Oreer:

14. B cooteercteum ¢ 3akoHom [xoyna—JleHua konuuectso tennotel Q

(e axoynsax), supensemoe B TeueHne epemenn t (B cekyHAax) yvactkom
2

t
LienK, MOXHO BbINMCIMTL NO popMyne Q= , rae U — nanpsaxenue To-

ka (B Bonbrax), t—Bpema (B cekywpax), R — conporuenenme (B omax).
Bbiuncnure conpotuBneHre y4acTKa LEenK, B KOTOPOM B TeyeHne 5 ¢ npu
Hanpaxennn Toka 10 B sbigenserca 2000 axoynen Tenna.

Orper:

Yacrb 2

MOAYb «AJITEBPA»

nt5 22n+5
2on+2 )
16. Tennoxopn MAET no TeueHuio pekn B 5 paa meaneHHee, Yem cKyTep npo-
TMB TEYEHMS, A NO TEYEHMIO cKyTep MAET B 9 pa3 BeicTpee, Yem Tennoxoa
npotue Teuenms. Bo ckonbko pas cobcreenHan ckopocts ckyTepa 6onblue

cobcreHHoOM ckopoctn Tennoxopa? (CobcTBeHHAn CKOPOCTb — CKOPOCTb
B HENOABMXHOM BOAe. )

80

15. Cokparure apobs



MosTopenue

17. Nocrpoiite rpadmk $yHKuMM y =(x? —2x —3| M HalauTe, NpU Kakmx

3HAQYEHMAX N NPAMAA Yy =N nepecekaeT NOCTPOEHHbIM rpadmK poBHO B
TpéX Toukax.

BapuanT 3

Yactb 1

MOAYNb «AJITEEPA»
5,5-2,8
3,6

Haﬁgme 3HG4eHMe BbIpOXeHMs

Oreer:

OpHa 13 Touek, OTMEYEHHBIX HO KOOPAMHATHOW NPAMOM, COOTBETCTBYET
umecny v 39 . Kakas ato touka?

Lo }

64 BI1C D8
1) Touka A 2) Touka B 3) rouka C 4) Touka D

Kakoe M3 BLIPGXEHMIA NPM BCEX AOMYCTMMBIX 3HAYEHMSX NEPEMEHHOM
PABHO BbIpaXeHHIO c* 2

y 0 3 ()<
2) (c' ) c' 4) (c"‘])] c’

Haiaure kopHu ypasHenus x> —7x=18.

Orper:

Ycranosure cootBeTcTBUE MeXAY GOPMYNaMM, 30AIOWHMH DYHKUMH, MU
MX rpadpUKamm.

DyHkuum Fpaduxnu
A) y+x+2=0
y
B) x-y=2
B) y=-x+2 )
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KoHTponbHbie MamepMTentHbie matepmansi no anrebpe. 9 knacc

7.

10. Ha pucyHke usobpaxeH rpaduk asmxeHus

82

Oreer:
A ] B
1 1 .
HaHa reomeTtpuveckas nporpeccus: ﬁ; Z; 1; ... . Haranure npomsee-
AeHWe NepBbIX NATH € YNEHOoB.
Oreer:
2
BoiumcnnTe sHaueHMe BbipaxeHus (x+y) 3—(3x—y) npu x=2, y=+/5.
Xy
Orser:
2(x-1)=2-7
Pewmnre cucremy HepaseHcTs .
-3x<6
1) Het pewenun 3) (—o0; +20)
2) [-2,5 -2) 4) (-2; +e0)

MOAYNb «<PEAJIbHASI MATEMATUKA»

KypuHbie shiua B 30BUCMMOCTHM OT MX MACCHI MoapasaenstoT Ha 5 karero-
puit: Bbicwas, otbopHas, nepeas, BTopas M TpeTbs. Mcnonk3ys aaHHbie,
npencrasneHHbie B Tabnuue, onpeaenute kaTeropmio siua maccoi 53,8 r.

Kareropus Macca aiya, r
Buicwas 75,0 v Buiwe
OrbopHas 65,0-74,9
Mepras 55,0 - 64,0
Bropas 45,0 - 54,9
Tpetbs 35,0 - 44,9

Orser:

BArOHYMKA KQHATHOM AOPOrH, KOTOPLIM ABM- TR
XeTCs OT CTaHUumMM A fo ctaHumm B u obpartio |4
6e3 ocraHoeok. o ropusoHTansHOM ocu — |
BpeMs ABMXEHUS OT Hawana pabouyero gHs, no
BEPTMKANBHOW OCU — PACCTOSIHME BArOH4MKQ
ot craHumu A. Ckonbko meTpos npowen Ba- \: .
roHuuK 3a nepssie 2,5 yaca pabotsi? T B ERERE

—

Orser:







KoHTponbHbie MamepuTensbHble matepuans no anrebpe. 9 knacce

16. Bacceiin sanonnsetcs yepes ase Tpy6ul. Ecnm oTkpbiTh MX 0gHOBpEMeEH-
Ho, 6acceitH 3anonHuTes 3a 6 vacos. Yepes nepsyio Tpyby MOXHO 3a-
nonuuth 6accerH Ha 5 yacos GbicTpee, yem uepes sTopylo. 3a kakoe
spemsa BacceitH aanonHaeTcs Yepes nepsyio Tpyby?

17. MNpu KQKMX 3HQUEHHSIX M NPAMARA Y = M UMeeT POBHO 2 O6WME TOUKH €

x?—2x, ecnu x>0,
rpadurom dynkumm ¥ =f(x), rae F(x)= 2x—x?, ecrm x <02

Bapuaut 4

Yacms 1
MoAYNb «<ANTEBPA»
7.1-5,9

1. Haornaute 3HaueHue BoipaxeHHns
1,5

OrTser:

2, OpHa 13 ToUeK, OTMEeYEeHHbIX HO KOOPAMHATHOM NPAMOMN, COOTBETCTBYET
umcny V61. Kakas ato Touka?
| . 1 Fy
t e
6 A B 7C D38
1) Touka A 2) Touxa B 3)touka C  4)Touka D

3. Kakoe 13 BLIpAXEHWH NpH BCEX AOMYCTMMBIX 3HAQYEHMAX NepemMeHHOM
PABHO BbIpaXeHHIO ¢ 2

I (c™ )sc“ 3) (c“‘)‘c
3 o
4\2 1 -4\8 14
c’)c
c c
4. Pewmurte ypasHenue x* —5x° -36=0.
Orser:
5. I'paduk kakoH U3 nepeynCcneHHbIX HK- I' y_
xe PYHKUMH M306paxeH Ha pUCyHKe? / (.
1 ) y=— 3) y=— - 1 i
X X 0
4 4 i
2) y=—o 4) y=—
x X 'l
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MNosTopenue

Apundmetuueckas nporpeccus (a,) 3aaaHa ycnosuem a, =2n—-5 . Haii-

AMTE CYMMY NEPBbIX LIECTH €€ YNEHOB.
Oreer:

P+q . P-q
P-q ptq

Ynpocture Bobipaxexue M HaWaMTe ero 3Ha4YeHue npH

p=2 q=+3.
Orser:
Pewurte HepaseHcTBO 7 +2(x—1)< 3+ 4x .

1) (~o0; —1] 3) (== 1]

2) 1; +0) 4) Het peweHui

MoAYIb «PEAJIbBHAS MATEMATUKA»

M36biTouHoE coaepXaHWE XMPOBOW TKOHW B OPFaHM3ME OTPHLATENLHO
CKa3bIBAETCS HA 3aoposbe venosekd. Eé npoueHTHoe copepxanune (no
OTHOLWEHHIO K MACCE Tena) ¢ BO3PacTOM MIMEHSIETCS M XOPAKTEPH3YyeTCcs
CNeAyIoWMMHM OTMETKOMMU: KO4YEHb XOPOLLO», KXOPOLO», KyAOBAETBOPH-
TensHo», «nnoxo». Onpeaennte no Tabnuue, K KAKOM KATEFOPUHM MOXHO
OTHECTH IOHOLY C cofiepxaHnem xuposor Tkauu 19,1% maccel Tena.

OuEeHb yaosnerso- | nno-
Bospacr Xopowo
Xopowo puTensHo xo
owoum | 1077 | enee 12% | 12-17% | 17,1_22% | Bonee
ner 22,1%
1519 o o o 6onee
Aesywiku ner menee 17% | 17 - 22% 221 _-27% 27.1%
1) oueHb xopowo 3} ynoenersoputensHo
2} xopowo 4} nnoxo

10. Ha prcyrke naobpaxen rpaduk asrxeHus

BAFOHYMKA KAHATHOW AOPOFH, KOTOPBIN
ABMXETCS OT CTaHUMM A a0 cTtaHumu B wm
obparHo 6es OCTGHOBOK. Mo
FOPM3OHTANBHOW OCH — BPEMS ABMXKEHUS OT
Hauana pabouero AHS, NO BEPTUKANBHOW
OCH — PACCTOSHWUE BAFOHYMKA OT CTaHuMm A. 8RR 1A
Ckonbko METPOB NpOwWeN BAFOHYMK 3 0| {7 . 5 %
nepsbie nonTopa 4aca paborui? i e R

600

Orser:
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KoHTponbHbie 3mepuTenbHble MaTepmansl no anrebpe. 9 knacc

11. MNopapouHsit Habop kocmeTkn ctorn 2500 py6nen. MNepen npasgHu-
KoM ero ueHa nogHanace Ha 10%, a nocne npaspgHMka CHM3MNAcL Ha
20%. Kako#H crana ueHa nocne CHUXeHHn 2

Orser:

12. Ha Anarpamme NoKasaHo coaepXXaHue NUTAaTeNbHbIX BeuwecTs B neye-
Hbe.

!:I npoyee

Ckonbko rpaMmos yrnesonos COaepXxHTcs NpUMEepHO B 1 kr neyeHbs?

1) 550r 2)650r 3)750r 4)850r

13. B xomnnekT kapTouek ana sayeta no reomeTpuu sxogmt 16 kaprouek, 8
TPEX M3 KOTOpbIX — BONpOC No Teme «Ipaneuma». Harpure BeposatHocTs
TOro, 4TO B ciyuarHo ebibpanHon Onen kapTouke He okaxeTcsa Bonpoca
o tpaneupn. OTBET OKpYrAMTe A0 COTHIX.

Orser:

14. 3Has AnvHy Wwara, Nerko BbIYMCAMTL NPMENMXEHHO NpoMAeHHOE pac-
ctosuue s no popmyne s=nl, rae n — ymcno waros, | - gnuHa wara (8
metpax). Mo aton xe dpopmyne, 3HaS KONMHECTBO CAEGNAHHLIX WATOB M
NPOMAEHHOE PACCTOSHWE, MOXHO BLIMMCIWTL AMHY ward. Beiumcante
ASIMHY LAra MyX4MHbl, KoTopbiv, caenas 20 waros, npowén 15 meTpos.

Orser:
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MosTopenune

Yacrb 2

MOAYNb «AJITEBPA»

an+2 . bn+3

(Ob )n+1

16. Katep npoxoant 40 KM NO T@4EHMIO PEKM A0 NYHKTA HA3HAYEHMS W NO-
cNne CTOAHKM BO3BpaWIAETCA B NYHKT otnpaenewns. Ckopocte katepa 8
HenoasMxHoH Boae pasHa 18 km/ v, croanka anutca 1 4, B NyHKT oTnpas-
neHuWs KaTep eo3spalaercsa yepe3s 5,5 4 nocne otnnbiTMA M3 Hero. Haw-
AMTE CKOPOCTb TEYEHNA PEKH.

15. Cokparmnre apobb

17. NoctpoiTe rpadmx GyHKUMKM y :‘3—x2| M HaMAWTe, NPH KAKMX 3Have-
HMAX P NPAMAS y =p NepecexaeT NOCTPOEHHLIH rPAdHK POBHO B TPEX

TOYKaX.
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KoHTponbHbie uamepuTenbHbie maTepuanst no anrebpe. 9 knacc

OTBETbI
Tecr 1
1 BapuaHT 2 Bapuant 3 Bapuant 4 sBapuaut
1 -30 15 10 -14
2 3 4 A 7
4 3 2 3
3 4 4 1 2
4 2 3 4 1
5 [-3:1] [-1; 3] [-2; 2] [-4;0]
6 -6; 8 =-3; 1 -3;5 -1;3
7 -4;-3;-2;-1; -5;,-4,-3;-2; -3;-2;-1; -4,-3;-2;-1;
1;2;3;4 -1;1,2;3;4,;5 1;2;3 1;2;3;4
8 [1;9] [-5;1] [-6; 3] [-5;-1]
Tecr2
1 Bapuanr 2 BapuaHT 3 Bapuanrt 4 BapuaHTt
1 2 2 1 0
2 1 3 2 3
3 (x+2)(2x-1) (4x+1)(x-2) (4x-1)(x+2) (2x+'|)(x—2)
4 3 4 2 1
5 -0,5 0,2 0,6 1,25
6 8 4 -10 -13
7 p+3 y-2 z+3 a-6
p+2 y+1 z+4 a+l
8 +6 +4 3 5
Tecr3
1 Bapuanr 2 BapuaHT 3 BapuaHTt 4 sapuanr
1 (-3;-27), (-2;-8), (0;0), (0;0),
(3;-27) (2;-8) (1,-3) (-0,5;-0,5)
2 1,2 1,2 3,4 3,4
3 2 3 4 1
4 3 1 4 2
5 (—; 0,5] [0,5; + ) [1,5; +) (—o0;1,5]
6 (1,-5) (2;-5) (-2;-8) (-1;5)
7 (0;-47) (0; - 46) (0;-35) (0;-36)
8 15m 10m 25 m 30m
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Orsetnbl

Tectr 4
1 BapmuaHT 2 sapuaHT
1 4 3
2 2,4 3,4
3 2 4
4q 1 4
5 -0,3 0,4
6 0 2
7 8 3
F(-52), F(-43), f| = £l == | F(-4v/3). F(-6v2)
9 5
8 (=2;0),(2; + ) (-4;0),(4; + )
3 Bapuant 4 BapuaHT
1 1 2
2 1,3 1,2
3 3 1
4q 2 3
5 10,2 10,5
6 1 1
7 F(-543), F(-62), f(-ﬁj f(—ij, F(345), £(543)
7 7
8 (~4;0),(0; 4) (~2;0),(0;2)
KoutponsHas pabora 1
1 Bapuanr 2 BapuanT 3 BapuaHT 4 sapuanT
l.a (x—5)(x—8) (x+3)(x-5) (x+3)(x+9) (x+5)(x+6)
6 (2,(_5)2 2(x-1)(x-6) 3(x-1)(x+6) 3(x—])(x+5)
B [ HeBO3IMOXHO HEBO3MOXHO (3x—2)2 (5x+2)2
r| 6(x+1)(x+3) (2x+3)2 HEBO3MOXHO HEBO3MOXHO
2 x+4 x+2 x—4 x—2
x-2 x—3 x+2 x+3
3.a -243 1 -128 256
6 -2 -2;2 -1 -1;1
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KoHTponbHbie M3amepuTenbHbie maTepmansl no anrebpe. 9 knacc

4.6 (-6;2) | (—=i—2)U(6;+)| (—;—6)U(2+)| (-2;6)
B [2+e) (~==; 2] (=i =2] [2 +=)
5 | (=i-3) (== 3) (=i —8) -0,5
Tecr 5
1 BapuanT 2 BapuanT 3 BapuaHT 4 sapuanT
1 2 1 4 3
3 6 5 5
31 (18 +w) (12,5; +o0) (—oo; 2,25) (—o0; 6,25)
4
2, 4 1 1
3 5 4 8’4
5 12 1 3 14
6 0,2 0,5 0,25 8
7 2 -2 -2 2
8 17 12 16 +4
Tecr 6
1 Bapuant 2 sapuaHTt
1 1 2
2 (-0,8; 0,8) [-0,5; 0,5]
3 (—o=;0]L[9i+e0) (==;0)U(7;+e0)
4
[03) 3]
7 3
5 [-1:2]U[3,2;+) [-2;1]u[2,5;+)
6 (1;5] (—00i=0,5]U(1; +°)
7 10 -9
8 HeT peweHnH HeT pelweHnn
3 sBapuanT 4 BapuanT
1 3 4
2 (—o0;—0,4] [0, 4;+) (—00;-0,9) (0, 9;+e)

?0




Orsethl

(0; 4) (0; 5)
4 4 2
—00;0) | ;o0 —o00;0]U| = ;400
(i) 57+ (=i0l| 24
5 (—e0;=2,5]U[-1;1] (—=;=1]U1,5; 3]
6 [-3;-1) (-1;0,5]
7 9 8
8 (—o0;+00) (—ooj+0)
Kourponbhas pabora 2
1 Bapuant 2 sapuant 3 BapuanT 4 sapuanTt
l1.a =5 -1;1 -3;-1;3 -1;1;5 -2;,2,7
6 -2;2 -2;2 -5;5 -3;3
2 (-0,5; 1) (=o0;=1) (0, 5;+ (-0,5;3) (—2;0,5)U(3; +)
3 (i -10]U(3i+) [-7:1) (oo =1] (25 + ) (-1 5]
4 1 7 -2 2
1 2
5 -—; 5 -3,5; 1,25 0,25; 2,5 -35; 11
3 3
Tecr 7
1 Bapuaur 2 BApUAHT 3 BapuaHT 4 sapuant
L 4 3 2 2
2 2 4 4 3
3 3 3 2 4
4 4 2 3 2
% 2230 (2-1) | (20, (4-2) | (=1-2) (=4 1) |(1:-2), (-3
6 4 3 2 1
T 1(-2:4),(5-3) | (-2:-6),(5: 1) | (-42),(3;-5) |(-4;-2),(3;5)
8 -3 3 5 -4
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KoHTtponbHbie uameputensHbie matepuanst no anrebpe. 9 knacc

Tecr 8
1 Bapnanr 2 BapuaHTt 3 BapuanT 4 sapuanTt
1 2 1 0 1
2 (3:3) (6; 6) (5; -5) (-4; 4)
3| (5-2)(52) {-3;5), (3; 5) (-2;3),(2; 3) (-3; 4), (3; 4)
4 4 3 2 4
6,5 5,5 6,5 7,5
6 404 15 mun 124 10y
7 E.Zj (3.1) (é.lj E.E)
5'5 4’ 4 6" 6 8’8
KoutponbHas pa6ora 3
1 Bapuanr 2 papuaHT 3 BapuaHT 4 BapuaHT
1 (-1;5) (1;3) (-1;2) (1,-2)
2 (3;-1) (2;-1) (3;-2) (-2; 1)
3 42 m 12mman 16 m 6 mmnn B m 30m
4 6uynl2y 4uynébuy 8unl2y 2uyndy
Tecr 9
1 sapuany 2 BapuanTt 3 BapuauT 4 sapuant
-10 20 14 -15
2 1 3 4
3 -15 -7 =17 -13
4 2 8 3 10
7 7 6 9
5 A|B | B A | B | B A|B | B A|B|B
312 4 2 | 3| 4 2 | 43 4 |1 3
15 10 13 16
45 50 100 25
Aa aAa Aa aa
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Ortsetsl

Tecr 10
1 Bapuant 2 Bapmanr 3 Bapuanr 4 BapuaHt
1 -142,5 -88,5 152,5 82,5
2 ~115 -36 184 198
3 2355 1977,5 3388 3055,5
4 2 3 1 4
5 o 50 70 80
3 3 3 3
6 1284 949 611 1344
7 59000 49000 58000 57000
8 2530 2576 10010 2484
Tecr 11
1 Bapuanr 2 sapuanT 3 sapuanr 4 sapuaHT
12 23 14 34
2 625 54 -64 =32
1 1
3 - 5 — 2
5 4
8 5
4 26— 86 11—
242 5 8
5
lﬂ 255 121l 189
39 3
6 33; 99 75;225 60; 300 22; 11
7 —~2; 2 —\/I; \/I -J3; V3 —\/I; \/I
2 V2 3 V3
KoutponbHas pabora 4
1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 -N 7 -5 8
2 -9, 147 -23;-33 -4;150 -7;65
3 256; 63 —]—; é3 L,E 9;121
256 32 27 81
4 23 44 41 19
5| 9605 2.3 1944, 1 62
’ ’ 3 ’ ! 3 ’
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KontponbHbie uamepuTensHbie matepuans no anrebpe. 9 knacc

Tecr 12

1 Bapuanr 2 sapuanr 3 BapuaHT 4 sapuaHT
1 12 8 20 10
2 120 720 720 120
3 4320 720 1440 4320
4 42 60 120 360
5 60 36 24 24
6 6 10 20 35
7 200 30 60 60
8 0,5 0,42 0,3 0,43

Kourponbuaa paborta 5

1 Bapuanr 2 BapuaHT 3 BapuaHT 4 Bapuanr
1 99 64 24 25
2 455 105 45 220
I r % s
4 17 2 1 4

70 35 105 21
s| 1 3 n 3
36 4 36 4
Tecr 13
1 BapuauTr 2 BapMaHT 3 BUOpMaHT 4 BapuaHT

1 64p™"° 49b¢ 36¢" 25q7"
2 321 214 142 413
31 (-27] (-2; 6] (~o0; =2) U[=1; +00) | (—o0; —2)U[5; +e0)
4 4 2 1 3
5 240 186 162 175
6 -3;1 -2;1 -1;3 -1;2
7 1(53)(-1-3)1(3;2); (-3 -2) | (-4-1):(4:1) (4;3); (-4, -3)
8 80 km/u 5436 mun 12 muH 50 km/u

0
IS




Ortsertel

KoHtponbhas paborta 6

1 BapuanT 2 Bapuanr 3 Bapuanr 4 sapuaHT
1 [-2;5] [-3; 5] [-2;4] [-3; 4]
2 (2; -3) (1;-2) {(-3;-7) (-3:8)
3 (-2; 4) (4;2) (3;1) (2; -4)
4] (==i=2)[Si+) [-23) | (=i-Dofdit) | [43)
5 —46,5 -85,25 -12 15
6 0,2 0,985 0,3 0,996
7 120 km 48 km 70 km/y X
3 2 2 2
8 ;=15 ;0,5 —;-0,5 -0,2;
m+n x+y p-q a-b
Tecr 14
Bapuant 1 BapuanTt 2 Bapuant 3 Bapuanr 4
Yacre 1
1 -0,75 -0,25 0,75 0,8
2 2 3 1 4
3 4 2 3 1
) ~-5;0;3 12 -2;9 -3;3
A|B|B AlB|B
S| 24 3 431 3
6 19 -9 1 12
7 20 -10 0,2 14
8 3 1 4 2
9 4 3 BTOpAA 3
10 2 3,6 6000 3600
11 4000 1200 86,4 2200
12 90320 3 4 2
13 0,8 0,12 0,17 0,81
14 0,5 0,25 232,8 0,75
Yacrs 2
15 200 250 a'p? ab?
16 60 km/ 4 B 6,5 pa3 104 2 km/u
17 —4 4 -1;0 3
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