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B wacroswee spems ans npencaasanns onrebpu 8 $ kKnacce peKomeHno-
BaHL YUeOHMKH HECKONbKMX QBTOPCKMX KoanextHsos. OHM pasnuuaioTca
cnocoboM M NOCNEesOBATENbHOCTEIO M3NOXeHWA martepuana. Oguako no
OKOHHOHMM T KNACCA BCE YHOWMECS CTRAHB CAGIOT 2KIAMEHB MO OAHMM W
TeM XK@ KOHTPOMLHbLIM M3mepuTenbHbim matepuanam (KUM), cogepxanve
KOTOpbIX ONpeAenaeTcs GensponsHbM rOCYROPCTBeHHLIM COPa3oBaTenLHbIM
crangaprom (STOC).

MNosToMmy NpM NOAroToBKE AAHHOMO NOCOGMA QBTOPMN OPMEHTMPOBANKMCH HO
®rocC, B yacthocty, u3 PyHaameHTaNLHOrO AAPA coaepXxaHns 06-
wero oGpazoBaHNA Gunu oTOEPAHE BONPOCH, KOTOPLIE M3YNAIOTCS B
9 knacce. Monyuunocs 4 pasgena {naparpada), HA3BAHMA KOTOPLIX B3ATH
u3 «PyngameHTansHoro sapan.

Noparpacde: 8 Nocobum pacnonoxesbl B TOM NOPAAKE, B KOTOPOM COOTBETCT-
BYIOLUME TeMBI M3YHQIOTCH NO ywebHuky anrebpm ¢ xnacca (Anrebpa: Yueb. ana
9 kn, obweobpaicear. yupewpenwii / IO.H. Moxapuiues, H.[. Mungiok,
K.M. Hewsos, C.b. Cysoposa; Nog, pep. C.A. Tensxosckoro. — M.: [pocsewerme,
2013). Kaxawi naparpadg cocrout uz 1—4 Tectos u 1-2 KoHTponbHex pabor.
Konuuecrso poboT ONpesenaeTcs MecTom KOHKPETHOM TeMbl B KYPCe MOTOMATUKH
M, COOTBETCTBEHHO, KOSIMUECTEOM HACOE, TPAAMLMOHHO BLIGENIeMbX HA €8 M3y4e-
Hue. B nocobue siNIOUEHLI TOKXE ABO MTONOBLIX TeCTa {OAMH M3 HUX — B hopmaTe
TMA) u utorosan xontponeHan pabora.

Bcero nocobue copepxut 14 Tectos n 6 koutponbieix pabor (ece B yeTwipex
BUPHAHTOX) QAR TEKYIWSTO M TEMITMHECKORO KOHTPOAA NO Kypcy anrebpel 9 knac-
€Q, OTBETLI KO BOBM TECTAM W KOHTPONbHbIM PaboTam.

Kaxasii Tect cocrout us geyx vactei. B nepsois yacu cobpanm 3aganma 6a-
30BOr0 YPOBHS Tpex Gopm: ¢ BHIECPOM OTBETA, C KPATKMM CTEETOM M HO YCTOHOB-
netiue cooteetciamn. Bo BTopoi wact npenctosnentl Gonee CoXHeIe 30A0MMS,
Tpebyloupe paseepHyToro oteera. Tokum 0Opasos, odopmnenue TecTos HONO-
MHHAET odopMNenme KOHTPOEHBIX MamepuTentHiix matepuancs [MA. Cooreer-
CTBEHHO, MHCTPYKLIMM AR YHALUMXCA NO BLINONHEHMIO PADOTE QHANOMAUHB MHCT-
pyrumam KMM.

Ecnm B 3anaHm TpebyeTca YCTAHOBWTL COOTBETCTBME MexXy ObveKTamM, Biu-
UmTe 8 NPHBEAEHHYIO B OTEETe TaBAMLY NOA KAXAOH BYKBOH COOTBETCTBYIOULYIO
wibpy.

HHcTpyxma No BLINOAHOHWIO 30A0HMIH YacTy |

Mpw swinonHeHuM 3apanmii ¢ enBopom oTEeTa B TaGNMUE OTBETOR NOA HO-

MEPOM BHIIONHABMOTO 3GAAHWA NOCTABLTE HOMEP BLIGPOHHOTO BaMM OTBETA.

£



KoHTpaneHuie nameputenbHbie matepransi no anreépe. 9 knace

Mpu Bunonwexun 3oacHMin Ges embopa orpeto B Tabnuue orseros nop,
HOMEPOM BLIMONHAGMOTD 30AGHMA 3ANHILIMTE NONYYEHHBIX OTBET 683 HOMME-
HOBOHHMM,

MHCTPYKUNS NO BHINOHSHMIO 3a00HWIA 4acTH 2

Npu BLINOAHEHMM 304QHMI YGCTH 2 ICMMLIMTE 8r0 PeLIEHNE M OTBeT.

3TH MHCTRYKUMM COOBILOIOTCA M HOMOMMHUIOTCH YHALWMMEA, MOKD OHM He
NPMBLIKHYT K MX BHINOAHEHMIO.

Bpems BLINONHEHMA TECTA YCTAHOBMMBOGTCA M3 CNGAYIOLISrO POCYETY: HO pe-
WeHue OfIHOro 3apaHMA TMNA Yacti |1 8 cpegHem Tpebyerca 3 MuHyTo), 3080HWA
wact 2 — 5 mumyT. Tokmm 0Bpasom, HO BHNCAHeHKWe TecTa NoTpebyetca Npubm-
autensho 25 — 30 muHyT (Bonee TOMHO MOXHO PUCCYMTGTL, 3HOA OCODRHHOCTM
knacca), Ha BuinonteHne Tecta 14 8 dopmare TUA aoerca 120 mmiyr. Bpema
BuiNOnHeHUs paboThl COOBWIORTCR YHaWMMCA Nepea ee Havanom {3anuceisoeTcs
Ha pocke). PexomeHpyem TwarensHo cobnioaars ero, Tobe: NPHMYHaTS WKONBHN-
KOB K SUCLMMAMHE BRNONHEHWA PABOTHl M BLIPABATLIBATE Y HUX YMeHWE NNAHWPO-
BATL BPEMS BRINONHEHUA POBOTH.

Ins 3anmcK OTBETOB YYaILMXCR PpEKOMEHAYEM MCMIONBIOBATL 30POHES 30-
rOTOBASHHLIE TABAWL, HANPHMED, TaKMe;

Bapuawr Yucno | Damunug, nma Knacc
3ononwe Ovser Bann

OO~ On| | o] G| N =

Cymma 6annos
Qmmerxa

Npuknageieas x Tabnuue yueHHKa ceolo TABAMLY OTBETOR, YUHTENb MOXET
nposepuTe 30 paboT yuowmxcs 8 Tevenue 15 — 20 muHyT.

CnoXHOCTE 30A0HMI CYLUECTBEHHO PA3NMNOETCA OT KpaiHe NpocTeix, Sa3oso-
ro ypOBHS, B HONGNE TeCTd A0 MOBLILEHHOMO YPOBHA CNOXHOCTH — NocnegHee
sapaHue. B 30BMCHMMOCTH OT CTENEHW NOAFOTOBKM KNACCA YYMTENk MOKST CHHTATE
nocneaHes 3aagHMe nMBo o6a3arTensHeiM, NMBO AONORHMTENHLIM, 30 KOTOPGE
YYEHHK MOXET NONYMUTL OTASNbHYIO OTMeTKY. Ho nockoneky pewenme storo 3a-
BOHMA He TpeByeT 3HOMMM, BLIXOARLMX 30 POMKM WKONBHON NPOTPOMMSI, PEXO-
MEHAYEM ero NPeaNnaraTs He TONLKO CHIIbHBIM YYEHHKGM, HO M TeMm, KTo xoTen Gsl
NOBBLICHTL CBOM YPOBEHS.
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MNpeavcnosse

Konnyectso Gannos, BHICTOBNAEMBIX 30 NPABMALHOE PeWBHWE 3CACOHWSA
(nepeuunbiid Bann), onpepenserca yuutenem. ‘Hanpumep, BoamoxeH Takon
nogxoa. B Tectax 1 — 13 30 xaxace BepHO BLNONHEHHO® 30[0HME NEPBOM
uactm (N21 = N26) croeurca 1 Gann, 30 BepHO BLINONHEHHOE €O BLOMMU HEOB-
XOQMMBIMM TIOACHEHMAMM, ODOCHOBOHMAMH M BHIMUCTEHWAMM 30aaHWe N7
BTOPOM Yacti — 2 Banna, u 3 Gannamm oueHusOeTCA BEpHOE peleHne 3ana-
Hua N28 (s Tecte B srictasnaiotea 2 u 3 6anna 3a sepHbie peweHHa 3ap0HWA &
n 7 cootsercreeqno). Ecnu nocnepHme AsQ 30R0HMA BHNONHEHH ¢ OwmBKaMM
HAM HEAOHETAMM, 30 HUX CTABUTCA MeHbILSE KOAMYecTBO BAnnos, B TOM uMChe
1 Honb 6annos, B Tecte 14 3a kaxaoe sepHo sLinonHeHHO® 30RAHMe YacTy |
{N21 — N214) crasurca 1 6ann, 30 pepHO BHNONHEHHHE € HEOBXOANMBIMM
NOACHEHUAMM, CBOCHOBAHMAMM M BEIMMCIIEHHAMM 30AAHMA BTOPOW YACTH CTO-
patea: N215 - 2 6anng, N214 - 3 6anna, N217 - 4 6anna.

Wikana nepesond Cymmbi NOPSULHLIX GONNOR & OTMETKY 30BUCHT
OT YPOBHA KNGGCCO, KONUHMECTBO HOCOB HO M3YYEHWE Temsl H ONPORONNeTCS
TONBXO YUMTOMEOM, NPENOAGIOWMM MATEMATHKY B AGHHOM Knacce. OHa mo-
weT DuiTh PO3NMYHOIA KOK INA PA3HLIX TECTOB B GAHOM KNACCE, TAK M [NA OfHO-
ro TECTA B PA3HLIX KNACCAX WkonsHo# naponneny. Mpn enibope wxanw Heob-
XOAMMO YUHTHIBATE NPHHLMNA NEAArOrM4ecKoMn LenecoobpasHocTH.

Mpueeaem nprmep ORHOM M3 BOZMOXHLIX WKAN ANA TECTOB (NpM YCNOBUM,
uTO BCE 3QQAHMS TECTOB CHMTOITCA 0BA3aTeNbHbIMM).

OrmeTo Cymma nepanunsx Gannon
TocTl 1-7 0 9-13 TecT 8 rect 14
a5» ?2-11 8-10 19-23
«d» 7-8 6-7 16-18
«3» 4-6 ‘3-5 7-15

Kaxgas wourponshas pabora cocrout w3 namv (8 utoroeoii paborte —
BOCbMM) 300AHHA OTKPHITON Gopmbl, TPEBYIOLMX 3CMMCH PEWEHHA C HeobXo-
AMMBIMK BLIYMCNEHHAMM, NPeoBpa3oBanMamm M oBoCHOBAHWAMM, YPOBEHD MX
CNOXHOCTU BO3PACTOET OT Mepeoro x nocneguemy. Mo pesynsTatam KoW-
TponbHEIX pabot 1 — 5 npegnoraem CTABMTL OTMETKY

«5» 30 BepHO epiNONHEeHHbie 5 30AAHMH,

«4» 30 BepPHO epinONHeHHbIe 4 308QHMA,

«3» 30 BEPHO ebiNONHeHHbe 3 30A0HMA.

B uTorosoit koHTpOnbHOM paboTe peKoMeHAYeM CTABUTL OTMETKY

«35» 30 BEPHO BLINONHEHHbIe 8 30AaHMIA,

#4%» 30 BEPHO BLINOAHEHHbIE & — 7 30A0HKH,

«3» 30 BepHO BEINONHEHHBlE 4 — 5 3aATHHH.

Ho peweHue NPHHHUMAET TOMLKO YHHTEND, NPENOAGIOWMA fAHHEIM NPeAMET
B AOHHOM KRACCe,
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KoHTtposbHue HamMepuTencMbie Mateprant no anrebpe. 9 knace

§1.9YHKLMA U CNOCOELI EE SARAHMA.
YTEHWE U NOCTPOEHME IPADUKOB SYHKLIKA. OCHOBHbLIE
CBOMCTBA ®YHKUMK: MOHOTOHHOCTD, MPOMEXXYTKW
BO3PACTAHUA M YEbLIBAHUSA, MAKCUMYMbI U MUHUMYMBL,
OrPAHUMEHHOCTL GYHKLIMIA, YETHOCTL W HEYETHOCTD,
NEPUOAUYHOCTD. KBAAPATHbIM TPEXUNEM, INEMEHTAPHDIE
DYHKUWNU: KBAAPATUMHAS, CTENEHHASR

DyHKUUH 1 MX CBOHCTBO

Bapuaur 1

Hacre 1
1. ®yukuuas sapana opmynois :"(x)z-x2 +3x-2. Hakpure f(—4).
2. UNarectro, uro f(x)=4x—2. Haipure 2anauenne x, npu KoTtopom
f(x)=3.
x
(x=1"
1) (-17) 3) (—oo;—1) (=T +0)
2) (—eo; = 1)U(1; +20) 4) (—o0; 1) L(); +20})

4. Haiipute sce 3Hauenms X , NpM KOTOPHIX PYHKUMA Y = 4X — 4 npUHMmaeT

3. Hoiigute obnacte onpepenenus dpynkumm f(x)=

OTPHUATENLHBIE IHAOYEHNA.
1} (-% +o-o) 3) (l; +°°)
2) (—-oo; ]) 4) (—oo;—-])

5. Oynkums y =f(x) 30AGHO rPOBUKOM HE 5 nlontdi?
npomexytke [—4;4]. Haiigute npomexy-
TOK, HO KOTOPOM YHKUMA yﬁu; ger.

(x+6)(x~8) .

6. Hanamre wynu byHkuMM y =
ynu by A Y
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§1. Oynxumn v cnocobu ee 3aa0KKa

Yacrme 2
7. U3obpaaute rpadux ¢yHxumm y=!x|. Halgmte Bce uenoumcneHwbvie
3HAYEHHS X TOKHE, YTO 0<|x| <5.

8. Oynkua f(x)=1-4x 3ananc Ha npomexyTke [—2;0]. Halipure ob-
NOCTE 3HAYSHMH STOH PYHKUMM,

Bapnanr 2

Yacm 1

1. ®ynxums sapana dopmynoit £(x)=3x* -2x—1. Hakaute £(~2).

2, UamectHo, yto f(x)=-3x+1. Hailgute 3nauenme x, npu Kotopom
f(x)=5.
3. Hopure obnacte onpepenenma Gywkumm f( x) = x2+ ]].
x“+
1} (1;+00) 3 (—ei=NL(li+)

2} (—w;—])U(-l;])U(l,‘+w) l‘} (—c-a;+o-o)
4. Halanre BCe 3HaYeHMA X, NP KOTOPBIX GYHKUMA ¥ =-2X—4 npHHu-
MOET OTPHLATeNbHBIE 3HOYEHMS,
1} (2;+00) 3)  (2i+e)
2} (—ee;-2) 4) (—=;2)

gt o - G e G o

—

5. ®ynrumn y=f(x) 3anowo rpajukom wa

—het

npomexytxe [-3;6]. Holigure npomexy- _

TOK, HQ KOTOPOM GyHKUMA BOIpACTaeT,

“_ '__f’_

" Th

el b

(x—=1)(x+3)
i
Yacm 2
7. Naobpaure rpadmuk ¢yHkumm y = |x| . Haitpure BCe uenoumcnennue
3HQYEHHA X Taxue, uTo O < |x| <5.

6. Hoinpure nynu GyHkumm y =

8. ®ynkwm f(x)=-3x-2 sapana Ha npomexytke [—1;1]. Haiianre o6-
AACTE 3HAYSHWI 3TOH PYyHKUMM,



KoHTponsHele M3MepHTentHble matepuanst no anrebpe. 9 xnace

Boapnant 3

Yacrs 1
1. ®yukuus sapana popmynoit f(x)=2x’ —3x +1. Haigure £(3).

2. Mseectro, yto f(x)=—2x+2. Haltgmre 3nauenme X, NpM KOTOPOM

f(x)=-5.

3. Hoitgure obnacrs onpenenenms dyHkumm f(x)= x—; .
X+
1} (—oo;-—2)u(—2;+m) 3) (-2;0)
2} (=N Ul +) 4] (~o0;—2)U(1; +)

4. Halpute Bce 3HaMeMMA X, NPWU KOTOPbIX PyHKUMA ¥ =—~3x+9 npuHm-
MOET MONOKHTONLHLIO SHAMEHMA.
1} (=3;+) 3) (3;+90)
2) (~o0;-3) 4) (~=;3)
5. ©ynkums y=f(x) 3aaana rpadukom v T T
NpoMexyTKe [—4; 5]. Hoitgure npome-
XYTOK, HQ KOTOPOM YHKUMSA BOZPACTALT,

6. Haiigre Hynn byHKuMM y = (x2 +9)(x-5)(x+3).

Yacrs 2

7. Maobpasute rpadmk dyHkum y =|x|. Haidauve sce uenouncnenmsie

IHAYEHMA X TOKMS, 410 ) <]x| <4,

8. Oynxunn f(x)=3-3x 3ampaHa wa npomexyrke [0;3]. Haiipute of-
NACTE IHAYSHHIA ITOM PYHKUMM.
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§1. Dyuxumna v cnocobnl ee 3apaumn

6.

8.

Bopuanr 4

. Oyrkuma y =f(x) samana rpacdmkom na I;Ef AT

Yacre 1

. Dynxumn sanara popmynoi f(x)=—x"+2x+1. Haigure £(-3).

Useectio, uto f(x)=3x+2. Hoiligute 3uauemme x, npu KoTopom

f{x)=-5.

Haiigute obnracts onpegenenms dywkumm f(x}= x—+: .
x —
1} (—eo;—T)uf~T;+00) 3) (-%1)
2} (oo YO(1;+00) 4) (oo =N U(T; +o0)
Haligure sce 3maueHna x , npu KOTopsix GyHkuMa ¥ =2x+6 npuHmmaeT
NONOXUTENLHBIS IHAYSHMA.
1) (=3;+00) 3) (3;+e0)
2) (—=;-3) 4) (—==;3)

npomexyTke [-5; 3]. Hasigure npomexy- 12584 .10

TOK, HQ KOTOPOM yHKUMA YEeIBOET. ; LN Y

= S 37 T %
IRERE W N ANEN

P S b b

Hakigure Hynm pynkummn y = (x2 + 4)(x +1){x-3)}.

Yacre 2

. U3obpazure rpadmk dywkumm y=]x|. Holgute Bce uenoumcnenmsie

3HOueHms X Takue, yto O <|x|< 4.

Dymxuna f(x)=-2x-3 3anaHa Ha npomexytxe [-1;1]. Haigure o6-
AACTL 3HOYEHWH 3TN GYHKUMM,

1



KOHTPONBHLS H3MEPHTENEHBIE MATEPHONR NO anrebpe. P knacce

KeaaparHui# tpexunen

Bapuanr 1

‘.
2.

3.

Yacrs 1
CKonbko PAsnMuHbIX KOPHEN MMEET KBappaTHLIA TpexwneH x? —8x +14%
Kakoe 3 cnegyoupx yucen RenseTcs KOPHeM KBAAPATHOIO TPEXUNEHA
2
x‘-2x-5%
1) 1-J6 3) 1+43
2} 2 4) -5

PQanoxmute HQ MHOXUTENN KBOAPATHEIH TpexuneH 2x°+3x—2.

4. Ykaxure TPEX4NeH, XOTOPLIH NPUHMMAET TONBKO HENONOXMTENLHBIS 3HA-

7.

"
2'

12

YEHMUS.
1) x*-6x+5 3} 12x-4x*-9
2) x*-16x+64 4} 12x-x*-34

Haligure 3na4eHme X , Npu koTOpoM Tpexuned 4x’+4x—7 npunumaer
HOWMEHBLLLES® 3HQYEHHE,

Hamamre HauBonwuiee 3HAYEHWE KBAAPATHOrO TpexyaeHa ~x +6x -1,
Yacm 2
p’-9
- .
p'—p-6
Habigure uynm pyrkumu y = x* - 3|x|-18.

Cokpamre gapobib

Bapwaur 2

Yacre 1
CKONBKO PA3AMMHBIX KOPHEN MMEET KBAAPTTHBIN TPexuneH x? +6x —18
Kaxoe u3 cnepyiolmx Yncen ABNRETCA KOPHEM KBAAPATHOTO TPexuneHa
x*-4x-1%
1) =1 3) 2-5
2) 2++/3 4) 4

PQO2NoXMTE HO MHOXMTENM KBAGPATHLIN TPeXYNeH 4x° —7x—2,

Ykaxure Tpexynen, KOTOPLIA MPMHUMAET TONBKO HEMONOXMTENbHLIE 3HA-
YEHMA.

1} X +8x+16 3) 3Ix2-10x+9
2) 12x-x*-34 4) 8x-x*-18



§1. ©yHxpa n cnocobul ee 30aaHNA

5. Haigure sHaueHne x, NpM KOTOPOM TpexuneH 25x° —~10x+7 NPUHA-
MOOT HOMMOHBILEE SHAYEHME.

6. Halipure HanbBonswee sHaYeHHE KBAAPATHORO TROXHNEHO —x* + 4x+5.

Yacrs 2
y'-4
y 43y +2
8. Haitpure nymu dpynkumm y = x* —|x|-12.

7. Coxparure apobe

Bapwanr 3

Yacre 1
1. Croneko pasnMuHbiX KOpHeH MMmeeT KBOAPaTHLIH TpexwneH —x2 + éx — 92
2. Koxoe 13 cneayowmx 4Mcen IeNeTch KOPHEeM KBOAPOTHOTO TPeXWNeHa
2

xP—d4x+1%

11 3) 245

2) 2+43 4) 4
3. Pasnoxure HQ MHOXMTENM KBORPOTHMNA TReXUNeH 4x° +7x—2.

4. Yxaxure TPEXYNeN, KO‘I‘OPH“ fIPHMHUMABT TOABKO NOACKMTEABHME IHOYE-
HMA.

1) 6x—x*-9 3) 12x-x2-34
2) x*-16x+66 4) 9x?-12x-1
5. Haitpure 3nauenme x, npu kotopom Tpexunen 30x—25x? —4 npunu-

moeT nauboneiuee 3HaveHWe,
6. Haitaure HaumeHMLES 3HOUBHWE KBARPATHOFO TPeXUneHa x° +4x 4.
Yacrs 2
z'-z-12
z’-16
8. Haiigure nynm dywxwm y =x* +2|x|-15.

7. Coxpamre gpobe

Bapuanr 4
Yacrs |
1. CkONEKG  pOAIMYHMX  KOPHEW  MMBBT  KBOAPOTHBIM  TPBXUNeH
—-x?+6x-12%

13



KowrponsHble amepuTenskie Matepransl N0 dnrebpe. 9 knace

2. Kakoe m3 CASAYIOWMHX YMCENn ABNASTCH KOPHeM KBQQPATHOrO TpeX4neHa

x2-2x-2%
1) 1-42 3} 1+3
2) 2 4) -2

3. Pasnoxure Ha MHOXHTENM KBOAPATHEIA TPexuneH 2x” ~3x—-2.

4, Yxaxute TpexuneH, KOTOPLIM NPUHUMAST TONLKO NONOXMTENLHNE 3HAYe-
HHA,
1) x*+8x+17 3) x*-10x+24
2) 12x-x*-34 4) 8x-x*-16

5. Haigure anauenmwe x, npu koTopom Tpexuned 10x —4x* —8 npuHuma-
oT HaubonswWwes 3HaveHwe.

6. Haligure nanmenbiiee sHauenue K8OpPATHOrO TRExXUNeHa x? + 4x—9 .

Yacms 2

a?-7a+6

7. Coxparure gpobb 7
a

8. Haiigure nynu dymkupm y = x* -2|x|—l5.

Ksapparnunas GyHxiuua U eé rpadux
Bopuanr 1

Yacrn 1
1. Haiigmre KoOpauHATH Touek nepeceuenns rpadukos dbyHKumii y = —3x?
my=-27.
2. B KOKMX KOOPAMHOTHBIX 4YeTBEPTAX PACNONOXeH Tpaduk dyHKUMM

y=(x+4)2?

3. Tpadpuk xaxoi ¢yHkuum uzobpaxeH Ha
pucyHke?

1} y=(x-3)’
2) y=x*-3
3) y=(x+3)
4) y=x*+3

14




§1. OyHrupa v cnocobu 96 3080HMR

4. Ha opHom 13 pucynkos nsoBpaxen rpadmk gyHxumm y =(x—1}{x+3).

YXAXHTE HOMEP ITOrO PUCYHKD.
Y i
| SE AN
A I/
% f o] i >
i \ /
o] 1 x y
1) : 3]
M\% T b
¥ = glx) i1
\ f =gt
\ 1 |
\ f
\ Ji = O R
i \ /
] £
2) T 4)

¥ Ll

5. Ykaxute nNpoMexyToK, Ha KOTOPOM KBGAPATH4HAA  GYHKUMA
y =x? - x+12 ybusaer.

6. Haitaure xoopaunaTe seplmHe napaBonw y =x’ —2x—4.
Yacm 2
7. Tpaduk pyuxumm y =3x’ —5x—¢ NpoxopuT uepea Touky (-3; -5).

Halipure KOOpAMHATH TOYKW NepeceuaHHs TPaPUKO ¢ OChID OPAWHAT,
8. Mav, noabpoleHHbIH CO AHA OBPATD C NOMOLBIO MPYXHHHOIO MEXaHN3-

MO BEPTMKANBHO BBEPX, ABMXETCA NO 3akoHy y(H)=-2+ (l 0J§]r - 58
{m). CxOnBKO METPOB NPONETHT MAY BBEPX AO HOYANA NAREHHAT

Bapuanr 2

Yacre 1
1. Hoiiaure xooparHaTl Tougk nepeceyeHna rpagukos pyHkumil y =-2x°
Mmy=-8,
2. B KOKMX KOOPAMHOTHBLIX YETBEPTAX pacnonoxeH rPoOduK GYHKUMM
y=2x+5%
15



KoHTponeHuie MiamepHTenbHLIE MaTepuanst no anrebpe. 9 xnocc

3. Yeame dynuo, tpou kotopoi N} _yly A T
n306paxeH Ha puUcyHke. N i ; T
1) )ﬂ'=(x—3)2 , " ; :
2) )’=x2 —3 : - + -= T
3y =(u43) A
I i o
4) y=x*+3 i

4. Ha opHom 13 pucyHros uaobpaxeH rpadux Gyskumn y =(x-1)(x-3}.
YkaxuTe HOMEp 3TOrO PUCYHKA.

AN T S Y .4_.1(
- .
:,...-_ gx 1. / ;
ER\RET R ISES
¢ F x
i\ Fil
o bk Ne gt b 1o

<) N il i

T 7 f . H

- =gt
\ i

A, e ifo e

L -?‘ﬂl ] 3 X
S
4)

5. Yraxute RpoMeXyTOK, HG KOTOPOM  KBOAPGTHYHOR  (yHKUMS
y=—x+x-2 y6usaer.

6. Holpmre koopamHaTh BepwiHel napabonsl y = x? - 4x 1.

Yacre 2

7. Tpadux $ywxipm y =3x’ —4x—c npoxogur uepes Touxy (-3; -7).
Haiamre koopauHaTs ToukK nepeceyennn rpadura ¢ 060 OPAMHOT.
16



§1. ®ynxuma u cnocobul ee 3aaanmMa

2.

May, noaBpolleHHbIH CO BHG OBPAra € NOMOWBIO NPYXHHHOTO MEXTHM3-
MO BEPTMKANEHO BBEPX, OAWXETCA NO 3AKOHY y(f) =-7 4+ (1 0\5 ),_ 512

{m). Ckonebko meTpoB NponeTHT MaY BBEPX AC HAUANA NOAEHMAT

Bapmany 3

Yacm 1
Haitaure koopanHaTs! Touex nepeceuenis rpadmkos dyHkumic y =—3x’
My=-3x.
B KOKMX KOOPOMHATHMIX YETBEPTAX pacnonoxed rpadmk  yHKLWM
y=—(x-1)?

3. Ykaxure ¢ywkumio, rpadmk KOTOPOH M3o- “}‘r“[\ B CINY
6paxeH Ha pHCYHKe, “,L =!g(,§)\‘ :
N y=(x-1 ALk
2) y=x*-1 ' .
3) y=(x+1’
)y (: ) | T
4) y=x*+1 ol It
_..T._.[.... ‘|
U TN SO VPN S s o
4. Ha opHom us pucynkoe usobpaxen rpadmk dynkumn y =(x+1}{x-3).
YraxuTe HOMEp 3TOrO PUCYHKA.,
A i
| [r=at) ;Hﬂ : : :
\ ! b\ r =00
\I _. ;lé iRE
1\ I f_._i.._.-..-_ 0
TR, I
_' of ! X A Y
1 | e ITInELE
}‘ R Ry MR
Ay =gilx) IR T
XL i o i\l
A Tl
RIS L ]
TN I T ~140 3 | [x|
i A I
- LI X i L
1 : i jow
2}..0.1. f Li

17



KoHtponsHue HamepuTensHbis matepyansl no anrebps. 9 knacc

5. Ycaxure npomexyTok, HO KOTOPOM  KBOAPATMYHOA  $yHKUMA
y =x’ —3x+6 soapacraer.

6. Haiipure xoopauHaT sepwmte napabonu y = x* + 4x—4 .
Yacre 2

7. Tpabuk byukumm y =4x*—5x+c npoxopur uepes touxy (-2; -9).
Haligure xoopamuaTel ToukM nepeceyeHns rpadMKa € OCHiO OPAMHAT.

8. Msy, noaSpoweHHbIl €O AHA 0BPAra € NOMOLUBIO NPYXHHHOTO MEXTHH3-
MO BBPTHKAALHO BBEPX, AAMXETC 1O 3akoHy y(#)=-3+ ('I ov5 )t -5

(m). Ckonbko METPOB NPORETHT MAY BBOPX AC HAYONG NABEHWA?

Bapuanr 4

Yaers 1

1. Haiigure koopauHaTs Tovek nepeceyeHus rpabukos GyHkumin y = —2x>
Hy=Xx.

2. B KOKMX KOOPAMHOTHBIX uOTBEPTAX PacnonoxeH rpadm  GyHKUMM
3. paduk kakoi pyHKumm uscbpaxeH Ha ¥
pMcyHKe?

y=—2x3—~5?
117
¥ =glx) “l,

1} y=(x-3)
2} y=x2—3 \‘ /

3) y=(x+3* I
4) y=x*+3

T

4, Ha opvom mn3  pucyskos  w3aoBpoxen  rpadmk  GyHKUMKW
g(x)=(x+1)(x+3).

YKQXKTe HOMEP 3TOr0 PHCYHKA.

18



§1. ®ynkums 1 cnocobul o8 3aaanma

[ | : I ; F
\: -t - - = glx) fdet-t-
)Y I A o] A1 X
i AL
o X
1) 3} ! s
Nr SR
R y=gt
1 e 1 [
f IR
1 i | AO L ix
i A Fi
ol § x :
N
2) 4) e

!

5. Ykaxure npomexyrox, HO KOTOPOM KBGAPATM4HAA  PYHKUMSA
y =~x? +3x+1 sozpacraer.

6. Hatiaute koopauHaTel Bepumme napabons y = x* +2x+46.
Yacm 2
7. Tpadux dbyHxummn y =4x”—6x+c npoxoaut yepes Touky (-2; —8).

Hasaure koopanHaTtel TOUKM nepecavaHma rpadmka ¢ 0cbic OPpAMHAT.
8. Mav, nogbpoweHHLIN €O AHO OBPArd € NOMOLLBIO NPYXHHHOTO MEXUHH3-

MO BEPTUKANLHO BBEPX, ABMXETCH NO 3akoHy y(1)=—4+ ('I 0Jé ) t—5¢

(m}. Croneko meTpOB NpONETHT MAY BBEPX AC HAYOND NAgEHMI?

Crenennas dynxuwa

Bopwawnr 1
Yacm 1
1. Kaxos u3 ykasanHeix Tovek npuHagnexut rpadmy Gyrkumm y = —x* 2
1 1 1 1
Nz 3) (——-—: ——)
3 243 243 3

2 (h-pe)
3 243
19



KoHTponsHeie HaMepuTensHue MaTepMansl no anrebpe. ¢ xnacc

2. B kakux KOOpAWHATHBIX 4YeTEepTAX pacnonoxen fpadmk  GyHKUMM
27
y=—x"%

3. Kakas U3 paHHuX HYHKUMH ABARETCR HEYETHONT
1} y=(x+3)3 3) y=x*-x°
2) y=2x-3x* 4) y=3x*-2x-3

4. Ha opnom M2 pucyHKkoB n3obpaxen rpadux Y8THOH GyHKUMM, YKaXHTe
3TOT PHCYHOK.

\ V4 ﬁ K1}
\ f A
) \
ol 1 X ] ol 1 x
1) 3)
LV 4 YA
\
1
] . 1
0 X -
,\ ol A1 X
2) 4) 4

5. Pewmre ypasnenne x* +0,027 =0.

6. Ckonsko KopHe# nmeer ypasHenve x'¢ =—5,2%

Yacrs 2

7. Bowa  dyHkums f(x):x"“’ —1. Pacnonoxure & nopsake YOmBaHMs
8
f[—-;} F(-43), £(-5v2).

8. Mssectro, wto dyHKupA h HeueTHOS W ee 3naueHWs npu XSO moryr
Bbimh HaHAeHw no opmyne h(x) = x? + 2x . Nocrpoiite rpabux GyHkum

W HO“MTB NPOMEeXYTKM, B KOTOPHUIX OHO NPUMHMMAET TONBKO OTPMUOTENL-
H#€® 3IHOYOHHWA,

20



§1. ©yuxums u cnocobu e 3apaHma

Bapwanr 2
Yacre 1
1. Kakas U3 yrkasoHHIX TOUeK NPpUHARNeXHMT rpaduKy GyHKuMM ¥ = x° §
1) [_l;_‘,] 3) [_l;_i)
2 32 2" 32
1 1 1 1
by el
2" 32 327 2
2, B KGKMX KOOPAMHOTHMX “eTBEPTAX PACNONOXOH rPadMK PyHKUMM
y=-x"#%
3. Kakas s paHHbsix GyHKLMH ABNARETCA HEHETHOHT
1) y=(x-2)° 3) y=3x"~2x+1
2) y=x"-x° 4) y=3x*+2x

4, Ha ogHom m3 pucynkos nacbpaxer rpadpmk yétvoi $yHkumM, Ykaxure
3TOT PMCYHOK.

y JA
y L_ \ :
|| 1 L -
ol A1 x .l\ *
1) /I/ 3)
EN] 7%
! A
X 1 1
. AY
oL/ 1 X ol NIV |x
2) 4)

5. Pewwre ypasnenue x° -8 =0.

125

6. Cxonbko KopHeit umeet ypasHenne x't =1,22

21



KoHtponsHue Mamepurenchuie marepuansl no anrebpe. 9 knace

7.

1.

3.

4.

1)

2)

22

Hacts 2
favo dywkura F{x)=x> +1. Pacnonoxute & nopaake BO3PACTOHWA

3
f(-4v3), f{-6v2), f| —=|.
(~448). f(-62), 1(-2)
WNasectHo, 4To dyHKUMA g HEYeTHOS M ee 3HaueHWs npu X <O moryr

6uiTh Haligens no dopmyne g(x)=—4x—x*. MNoctpoitte rpadmr Gy

UMM H HOHAMTE NPOMEXYTKH, B KOTOPLIX OHO NPUHMMOET TCALKO NOMOXM-
TeNbHLIE 3HOUEHHA,

Bapuanr 3
Yacte 1

Kaxas H3 YKO3OHHBEX TOYEK NPHHAQNEXUT rpadmky byHKkuuM y = -x*?
N (1;_¢] R

4" 254 4 256

1 1 1
" (o ()

4 254 256 4

B xXOKMX KOOPAMHATHLIX 4eTBEPTAX PUCRONOKEH rPAbUK DyHKLUM

y= x45 2
Kakas us aaHHBIX GyHKUWA ABNSETCH YETHOW?

1) y=(x+1)° 3) y=3x*-2x*-1
2) y=3x*+2x 4) y=(x—3)4

Ha opHom 13 pucyrkos n3obpaxeH rpaduk HevetHoH GyHKumMM. YKaxRU-
T 3TOT PUCYHOK.

y 4 )
1
o] ol 1 feeee ] A I
1
L[ [1 X
3)
y.i\ [V &
i |
. AL/
4|1 X \ -
B |1 X
4 [




§1. ©@yukupma u cnocobul ee aananua

5. Pewmre ypaswenne x* —0,0016=0.

6. Cxoneo kopHeii umeer ypasuaHne x> =-2,6%

Yacrs 2
7. Bona oywxuma f{x)=x*"—3. Pacnonoxure e nopsaxe yGueauus

H{-642), #(-543), r[_.;_].

8. UasectHo, uTo dYHKUMA P 4eTHOR U ee aHaueHna npu x 20 mMoryT Guims
naiipens no ¢popmyne p(x)=4x—x>. Noctpoitre rpadur dyHKwmM u

I-ICIﬁAMTe NPOMEXYTKM, B KOTOPBX OHO NPHHMMOST TONBKS NOAOXKHTENb-
HS AHOYSHMA.
Bapuanr 4

Yacmw 1

1. Kaxas 3 yxasaanHsix Touex npuHapnexmy rpadmiy ymkumm y = x* ¢

1) (%; -é} 3) (‘%; —#)

2 (Yaae) 9 (o)
5' 625 625'5

2. B KaKMX KOOPEMHOTHBIX NETBEPTAX PACNONOXKeH Tpaduxk yHKuMM
22
y=x2

3. Kakas na pauneix ¢yHxkumis ssnserca uetHoii?
1) y=3x"+2x*-2 3) y=(x-1

2) y=x*-x° 4) y=3x"+2x-1

23



KoHTponbHEE MaMepHTenLHEIe MaTepuansl no anrebpe. 9 xnace

4. Ha ogrHom 13 pucyHkos uaoBpaxeH rpodux HeyeTHoH HyHKUMM. Yraxu-
T@ 3TOT PUCYHOK,
¥ 3 JM

N l‘.;

1) 3)

2 4)
5. Pewwure ypasnenne x* -0,0625=0.

6. Ckonbko xopHesi umeeT yposienue x'° =2, 4 §

Yacre 2
7. Novo dyHkums F{x)=x'"" —1. Pacnonoxure & NopaaKe BO3PACTOHUS

£(3J5), f(—-:-), #(5V3)-

8. Ussectio, uto PyHkupa f verHaa U 8e 3Havenms npy x 20 moryr Geite
HOMAeHw no dopmyne f[x)=x’—2x. Roctpoiite rpadm dyHkumM M
HOHANTE NPOMEXYTKH, B KOTOPBIX OHA NPUHHMAST TOMLKO OTPHUGTENb-
HbI& 3HAUBHHA.

KOHTPONLHASA PABOTA 1.
OYHKLIMMU U UX CBOWCTBA. KBAAPATHBIN TPEXUNEH.
KBAAPATUMHASA ®YHKLIMA U EE rPADUK, CTENEHHASA

GYHKLUUA
Bapuanr 1
1. Hofipure XOpPHM KBOAPOTHBIX TPEXUNEHOB M PA3NOKHTE X HA MHOXMTE-
m:
a) x?-13x+40 8) 12x*~15x+17
6) 4x?-20x+25 r} 6x?+24x+18

24



§1. ®yuxums u cnocobu ee aaaaHus

x+6x+8

X -4

3. Ann dynxumn y = x* navigmre:
Q) 3HaveHHe y npu x=-3;

2, Coxpatire apobe

6) 3HaueHMe aPryMeHTa, NPY KOTOPOM 3HaYEHHE GYHKUMH PaBHO —32,
4. Nana gyHkuus y = %x’ +2x-6.

a) Nocrpoiire eé rpadux.
6) Haitgure sce 3naueHMA X, NpM KOTOPLIX HYHKUMA IPHHHMOET OTPHLG-
TEALHBIE 3HGHSHNSA.
8] Holaute npomexyTtox Bospactanmus $yHkumm.

5. Holipre ece 3Hauewns &k, npu kotopux rpaduk  dyHxumm
y =-3x +6x+k H® NMOOT 06LMx Touek ¢ ocbio abeuuce,

Bapuanr 2
1. Haiigure KOpHM KBOAPATHBIX TPOXHUNEHOB M PAINOKUTE MX HO MHOXMUTE-
m:
a) x*-2x-15 8) S5x?+19x+21
6) 2x*-14x+12 r) 4x*+12x+9

x2+5x+6
x' -9

3. Ons dynxumm y = x° Haiigure:
Q) 3Havenre y npu x=-1;

2, Coxparure apobe

6) 3HAuEHHN APIYMEHTQ, MPH KOTOPHIX 3HAYEHWS GYHKUMM PaBHO &4.

4, Nana pyHkums y = —;—x’ —2x—b.

a) Noctpoiite o& rpadux.
6) Halipnre sce 3navenmns x, npy kOTOPuIX GYHKUMS NPUHHMAET NONOXH-
TeNbHLIe 3HOYEHWA,
8} Harigure npomexyrok ySusanns dyHxumm.

5. Holigmte ece 3HaveHma n, npu  KoTOopwx rpadmk  dyHKuMK
y =3x? —8x+n umeer 2 obpe TouUKH ¢ ockIo aBcumce.

25



KOHTRONBHELE MIMEPHTENbHUIE MATEPHONH no anrebpe. 9 knace

Bapuonr 3
1. Halinute KOpHH KBOAPATHBIX TPEXHNGHOR M PUINOKHTE UX HO MHOXMTE-
m:
a} x?+12x+27 B} 9x°-12x+4
6} 3*+15x-18 r} 15x*+13x+3
2 —
2. Coxparure gpobe ﬁ—f’(T+a .
x —

3. [na dynkwm y = x” Haiigure:
a) anovenme ¥y npu x=-2;
6] anauenme OpPrymMeHTO, NPM KOTOPOM 3HAYEHME DYHKUMM PABHO « 1.

4. flono byHKums y = —%x’ —2x+6.

a) Noctpoiite eé rpadux.
6) HalauTe 8ce 3naYEHNA X, NPU KOTOPLIX hYHKUMA NPUHUMAST OTPHUA-
TenbHbIe 3HA4eHMS,
8) Holaute npomexyToK BO3pacTaHHA GYHKUMM.

5. Holigute ece  anauenna m, npu  xoTopeix IPpadMK  $yHKUMM
y=-2x%—8x+m HO MMBOT obupix Touex c ocbio abeumce.

Bapuant 4
1. Haitaure kopru KBappaTHEIX TPEXUNSHOB M PAINOXKMTE MX HO MHONMTE-
u:
a} x*+11x+30 8) 25x2+20x+4
6) 3x?+12x-15 r) 13x24+11x+5
2
2. Coxparute apo6e #
x e

3. Ons dynkumn y = x” uaiipure:
o} 3nayeHme y npu x=-2;
6} aHaueHUs aPTymMeHTa, NP KOTOPLIX 3HAYEHNE DYHKUMK paBHo 1.

4, Dana dywkuma y =—%x2 +2x+6.

a) Nocrpoire eé rpadux.
6} Haitaute Bce 3HaU8HKA X, NPU KOTOPLIX GYHKUMA NPUHUMOET NONOXM-
TONLHLI® IHAYEHMS,
&} Haitaure npomexyrox yGuiaanmna ¢hyHkumm.

5. Hailpure Bce 3Hovenwn h, npu  xotopuix rpapuk  yHKUMM
y ==2x7 + 2x+ h umesT TonLKo aaHy obuyio TouKY ¢ ocsio aBcumec.
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§2. YpasHeHus, HepaBeHCTBA W MX CHCTOMM

§2. YPABHEHWS, HEPABEHCTBA U UX CUCTEMDI. PELUEHME

NUHEAHBLIX M KBAAPATHLIX YPABHEHUA, COCTABNEHUE
YPABHEHWH, HEPABEHCTB M UX CUCTEM MO YCNOBUAM
3ALAM. PEIUEHME TEKCTOBLIX 3AMAM ANTEBPAUMECKMM
METONOM. UHTEPNPETALINA PE3YNLTATA, OTEOP PELWLEHMIA

YpasHeHus c ogHol NepemeHHoR

2.
3.

Bapuanr 1

Yocre 1

Kakoe 13 aaHHbIX ypasHeHu! HO SBASOTER LenbiM YPOBHOHHOM?
2 2x* -1 1+ 5x?
1) 1-7(x-1){6x* +1)=2x 3) TR
2x+3 1+6x° 5-2x
2 ——=1- 4) 8(x2+1)+3(x*-1)=
} 2 30x x ) (" ) (" ) 3

Kaxoea crenens yposmeHus (3;(3 —])2 +4x =9x* —4x?

Harigmre Bce 3HaveHMA |, NPM KOTOPHX YpaBHeHWe 5x—6x+1=0 we
MMEeT KOPHEH.

8x—{2-3x7)(3x* +2)
3
Pewwre ypasHeuue (x’ + 4)2 - A(x’ + 4)—32 =0.

Peumre ypasHeune =x2+3x4.

Pewmrte yposHeune x> +8—5x° —40x=0.
Yacrs 2
Pewmte rpaduyeckn ypasnenue x° +x=10.

Hakaure ece 3uauenma d, npu koTopuix ypaswenwe x* —14x*+d? =0
HMEEeT POBHO [IBA POINMMHBIX KOPHA.

Bapuanr 2
Yacrs 1
Kakoe 13 BoHHbIX YpasHeHHii HO ABNRGTCH Liebiv YpasHeHHeMT
2x+3 1+x?
1 - = 3 -8){(x2+2)=
) =5 =2 ) 4(x-6)(x*+2)=3
x*-5 6-x* 1+x
2) - =5 4) 7(2x2—1)+9(2x2+1)=7
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KouTponshbie namepuTenbHbie matepsanst no anrebpe. 9 knace

2. Kaxosa crenens ypasuenus (2-3x* )2 +5x7=x*+9x"?

3. Hailgnre sce 3nauenms t, npu koTopeix ypasHenue 2x° —10x+$=0 we
MMEET KOPHe#H,
5x? +(2-3x*)(3x* +2
4, Pewmure ypueHenns x ( ; )( x )=x-x .
5. Pewnre ypasHenue (x +4)2 ~7(x*+4)+10=0.

6. Peumre ypaenenne 2x* - x? +2x—-1=0.
Yacre 2
7. Pewnre rpadmueckm ypasHenne x’ —x+6=0.

8. Haiiaute Bce anaueHus C, npu kotopeix ypasHewwe x* —d4x*+c?=0
MMEET POBHO ABA PANHUHBIX KOPHA,

Bapwanur 3

Yacre 1
1. Kakoe 13 A0HHBIX ypaBHEHWI HO SRNKOTCR LENbiM YPOBHEHHEMT

1) (x-1)(x+1)-5=8x 3} 3(Ix-10)-6(7x" +1)= 122
2) 3x‘+l_'|-5x2=6x 4) 4x-7 1-3x* eBx—1]
4 8 Px

2. Kakoea crenexs ypasHeHus (2x3 +l)2 -5x2=2=x"+4x°¢
3. Haitgure ece snauenus f, npu kotopeix ypasHenne 4x” —6x+1=0 ume-
8T ABA PU3NUYHBIX KOPHS.
3x—(1-4x*)(4x* +1)

4. Pewmnte ypoeHeHWe y = 4x* - x2.

5. Pewwnre ypapHenve (x’ —]0)2 +1 2(:(2 —10]+l 1=0.

6. Pewnre ypasuenme x* +4—4x° —16x=0.

Yacrn 2
7. Pewwure rpaduvecku ypaeHenne x> +2x+12=0.

8. Haiigure Bce 3Hg4eHus n, npH KOTOphIX yposHenwe x* —12x*+n’ =0
MMOOT POBHO I8 PANHYHBIX KOPHA.
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§2. YpasHeHHs, MepaseHCcTBA W MX CHCTOMbI

Bapuant 4

Yacre 1

1. Kaxoe u3 naHwuix yposrenri HE SBAKOTCH LeNbiM YPOBHEHMEM?

1} 3(x—l)(x’+l]=5x 2 ™ =5x
o I B 1-x
2) "3 —— = 4) 3(x -1+ 2{x" +1)=—=

2. Kaxosa creneHb ypasHeHna (x3 -—])2 +5xT=x°—4x*?

3. Haire sce aHauenms f, npm KoTopbix ypasuenwe 4x’—10x+t=0
MMEST 180 PAINMHHBIX KOPHA.
Ax+ (I —-2x? )(2‘\:2 + 'I)
4
S. Pewire ypasHeHne (x’ -|-3)2 ~20(x? +3)+] 9=0.

4, Pewure ypasHexne =8x% - x*.

6. Pewwnre ypasnenve 8x° + 48 - x° —6x=0.

Yacmn 2
7. Pewwre rpadmueckn ypasHenne x° —2x=4.

8. Haitgute sce 3navenus m, npu xotopmx ypasuene x*—8x?+m’ =0
MMBET POBHO ABA POINMYHLIX KOPHS.

HepaseucTaa ¢ OAHON NOPEMEOHHON
Bapwaur 1

Yacere 1
1. Pewnmre HepasencTso x* ~2x-820.
1) (—o0j=2]U[4;+0) 3) (-2;4)
2) (s=i=2)U(4i+e2) 4) [-2:4]
2. Holipure MHOXECTSO pewennii HepaseHcTea 2x° < 1,28,

3. Mpu kakux 3HOueHMAX  ypasHenme 9x? —2p+t =0 mmeeT kophn?

4. Haiigure obnacte onpepenenna byHkumm f(x)= !

—X=-X

7
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KontponbHele nameputentHuie mateprans no antebpe. 9 knace

3. Pewwre Hepaeencteo {x +1)(2—x)(5x-16)s0.

x+3
x-

6. Pewure HepasencTeo >2.

Yacre 2

7. HalpuTe HOMMEHbWEE HATYPONLHOE 3HOYEHHE X, NPH KOTOPOM BHIPO-

¥ +16
KeHHe ———— NOMOXMTENLHO,
x“=10x+9

8. Pewwure HepaeeHcTeo x? +2x+2<0.

Bapuanr 2

Yacre 1
1. Pewwure Hepasercteo x* -2x—-8>0.
1) (—o0;=2][4;+00) 3) (-2;4)
2} (~o0;=2){4;+0) 4) [-2;4]
2. Haiigure muoxecTeo pewenuii Hepasexctsa 2x° <0,5.

3. Mpu kokux 3nauenuax t ypasHenwe 7x° ~2ix+1=0 umeer gsa pas-
ANYHBIX KOPHAY

4, Haigure obnacte onpenenehua dymapm f(x)= ng -x*.

5. Pewnre nepaeencreo {x +2)(1-x)(4x~10)<0.
2+x
-x

6. Pewwte HepaseHcTRO £1.

Yacre 2
7. Haitgute HoubBonuwee uence oTPMUATENLHO® 3HOUEHWE X , IPU KOTOPOM
x*+25
BHPAXOHHE —— " NONOXWUTENLHO.

x2+9x+8

8. Pewnte Hepasencteo x° —3x+5<0.

Bapuant 3
Hacrs 1
1. Pewmre HepaeencTeo x? -2x~15<0.
1} (—o0;=3JL[5;+°) 3} (-3; 5)
2) (—ea;=3)U(5;+=) 4} [-3; 5]
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§2. YpasHouMa, HEPABEHCTEA M HX CHCTRMS

2. Haitgure mmoxecTBO pewennii HepaseHcTsa 3x> 20,48.
3. Mpu kaxux suquenuax ¢ ypasHewne 4x’ +2ix+1=0 HO® MMOET kop-
HeWH?
X2 - i X
\J 3

4. Howpure obnacrs onpefenenna pyrkuwm f(x)=

5. Pewmnre Hepasenctso (1-x)(2x+5)(x+1)20.

6. Pewmre vepasencTro x-1 =22.

x+1
Yacre 2
7. Hailgure HauBonbwee uence 3HOYBHWE X, MPU KOTOPOM BHPAXSHME
5x* +80
—_ HLIATENLHO,
xX-11x+10 °TP

8. Pewmre HepaseHcTso 2x—x2 —5<0.

Bapuanr 4
Yacre 1
1. Pewwnre nepaseHctso x2 —2x—15<0.
1) (-e0i=8u[5+ ) 3) (-3 5)
2] (—oo;—3)u(5;+oo) 4) [—3; 5]

2. Haiigure muoxectso pewenmii Hepasenctea 2x° > 1,62,

3. MNpu xokmx 3navennsx t ypasHenue 5x’ —2ix+t=0 HO_MMEET Kop-
Hel?

4. Haitgure obnacts onpegenenns dpynkumm £(x} =, [x* —;-x .

5. Pewwre nepaseucteo (2x—3)(3-x)(x+1)20.

2--x).I
6. Pewnte nepasencrao X+1 |

N



KoutponsHoe Haseputentibie matepmant no anrebpe. ¥ knacc

Yacte 2

7. HaliguTe HaMmeHblee UBNOE 3HOMEHME X, MPH KOTOPOM BHIPAXEHWE
5x?+80
X +10x+9

8. Pewute HepasencTeo 2x— x> —3<0.

KOHTPONbHAA PABOTA 2.
YPABHEHMA U HEPABEHCTBA € OJHOW NEPEMEHHOW

Bapuanr 1

OTPMUOTENBHO,

1. Pewure ypasrenue:

a) x* +5x*-x~-5=0; 6} x*+5x?-36=0.
2. Pewwre vepasencteo 2x” —x—1<0.
3x+4 >
2x-6

2 1 x2+4x-1
4. Peumre ypasuenne + =— .
x-3 x+2 x‘-x-6

3. Pewmre vepaseHcTeo 1.

2 2
5. Pewwure ypasrenme [’H'::’) +l2=64(x_]J .

x— x+3

Bapuaur 2
1. Pewmre ypasHenue:

al x*+x?-9x-9=0; 6) x*-2x*-8=0.
2. Pewwre HepasenctBo 2x% +x-1>0.
3. Peunre HepaseHcTBO 3x +]3 <4,

x —
3 x2-2x-21

4, Pewmre ypaeHenve ! + =
) x-5 x+1 x*-4x-5

2 2
5. Pewwure ypasHenne {x—l) —36(x+2] =5.
x+2 x-1

Bapuanr 3

1. Pewwure ypasHenue:
a) x*-8x*-x+5=0; 6) x*-24x*-25=0.

2. Pewmnre nepasencreo 2x? ~5x—-3<0.
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§2. YpapHerus, HePABSHCTBA M MX CHCTEMBI

3. Pewute nepasencrso 4x _25 =3.
x—
2
4. Pewnre ypasuenne 3 + 2__x +3x-7

x—4 x+3 x*-x-12°

2 2
5. Pewmre ypasHenwe [x+2] —9[ x—'l] =8.

x-1 x+2
Bapuanr 4
1. Pewmre ypasHeHme:
a} x*-7x’-4x+28=0; 6} x'-7x*-18=0.
2. Pewnre nepasencteo 2x>-7x+3 >0.
3x-3

<2.
x+1

3 =x’+5x+2
x+3 x-1 xX*+2x-3

3. Pewmre vepaseHcTBO

4. Pewmre ypasvesme

2 2
5. Pewmre ypasnenne (x—3] —‘|5=16(x+2) .
x+2 x-3

YpasHenne ¢ ABymS NOPeMeHHbIMK M ero rpadm,
Fpaduueckuit cnocoG pelIeHUE CUCTEM YPOBHOHMH

Bapwuanr 1

Yacre 1
1. Kakgs M3 AGHHWIX NOp YMCen SENAETCA pellsHuem YPABHEHWA
x2+(y-1)"=100¢
1) (-6; 8} 3} (-8; 5)
2) (6; -8} 4) (8; -~ 5)
2, Kakas U3 RaHKuX Nap YMCen ABMAETCH POLIGHMEM CUCTEMb YPOBHEHMIM
2 2___
x'-(y-1) =-8,
xy=-2
1} (-1;2} 3} (-2; 1)
2} (1;-2) 4} (2; -1)
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KoHTponbHbIE MamMepHTEnbHbe MaTepuans No anrebpe. 9 knacc

3. Ha xaxom u3 pucynkos uaobpaxeH rpabmux ypasHeHms y -]xl =08

: TP
ot
ALY iA1=
\ _ T
I i AR R
1) i i 3)
¥ [}

2) 4) I

4. Ha pucyrxe naobpaxaub rpadukH yposHe- CLiLL
HWH, COCTCRNAIOWMX ORHY M3 AOHHBLIX CHC-
Tem. YKQXHTE 3Ty cCHCTeMy,

1 {y+(x—nz+3=0 f% ! W4
y-x=0 s E . %,
2}{x’+(y+ﬂz—3=0 ilé
y-x-2=0 v
3) {(x+1)z-y+3=0
y—-x+2=0

e SO
-yt

4 {(x-1)’+y-3=o
y-x=0

5. Ha pucyHke maobpoxenst rpodHky ypas- " j F.":..“"::Z:
nenvid. Hoitppre Bce pelweHMa CHCTOMDBI 3THX : o
YPUBHEHWHA,
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§2. YpaeHeHUA, HEPABEHCTEO W MX CUCTOMM

6. Ckoneko pswenmit umeer cuctemo {x: - -:
x“+y =4
Yoacrs 2
(x=2)* +(y-1)" =25
x+y-2=0,
x*-y-3=0

B. Npu KOKMX HAMEHMAX O CUCTEMA YPABHEHMM { HMBET
x*+y=a

7. Pewmre rpaduyecku cuctemy YpasHEHHUH {

TOALKO OAHC PelIcHKHe?

Bopuanr 2

Yacrs 1
1. Kakas M3 podHuIX nap uMcen QBARETCS  PEWAHWEM YPOBHEHHA
x*+(y-2)=100%

1) {6; 8) 3) {-8; - 4)
2) {8;-6) 4) (-6; - 4)
2. Kaxas M3 AGHHBIX NAP YMCEN ABNASTCA PELIEHUEM CHCTEMB YPaBHOHMH
x=(y- 2)2 =5 3
xy=6
1) (2;3) 3) {6; 3)
2) (1; 6} 4) (6; 1)
3. Ha kokom u3 pucyHKos usoBpaxen rpadmk ypaewenus x° +y =3 %
1 x X
LS \
iy \
1) 3 X

1A
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KoHTpOnkHLIE M3MePUTENEHBIO MATEPHANW NG anrebpe. 9 knacc

4. Ha pucyrke maobpaxers rpadmxm ypuaueuun, coc'rusnmomnx OAHY M3

AOHHBIX CMCTeM. YKaXMTE 3TY cUCTeMY. | o\ L TP T

1) {" +(y-1)-4=0 A \\ :
y—-x+1=0 SN

2) {x’+(y-—l]2—16=0 ' q\ /e
y+x-1=0

3) {x’+(y+1)’—16=o R PR
y+x—1=0

4 {x2+(y+1)2-4=0
y+x-1=0

5. Ha pucyrke waobpaxenw rpadmem b W .

ypasHenmid. Haipure Bce pewserus cuc-
TeMBl 3TMX YPOBHEHUH.

|

xy=1 2

6. Cxonsko PeleHni MMEET cHCTeMa
y=x-3

Yacrme 2
(x=1)"+(y+2)" =25
x—y—4=0.

2 2

. | X +yt=9
8. Mpu kaKMx 3HAYEHHAX M CHCTEMA YPABHEHHA MMEST TONBKO

y=x2+m

7. Pewmve rpadmueckm cucTeMy YPasHEHMH {

OANoO pelIeHne?

Bapuant 3

Yacre 1
1. Kakas w3 QOHHBIX NOP  4MCeN ABARGTCA PeIIGHMeM YPaBHeHUS
(x+'|)2+y2=253
1) {5:3) 3) {-3;4)
2) {~5;-3) 4) (3; - 4)
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§2. YpasHeHus, HOpaOBEHCTBO M MX CHCTEMBI

2, Kokas M3 AaHHBIX NOP YMCEn ABASETCS PEWEHMEM CUCTeMbl YPUBHEHWA

{(x_l)2‘7=53

xy=-3
1) {-1;3)
2) {-3;1)
3) {(-3-1)
4) {3; -1)
3. Ha xaxom u3 pucynkos uaobpaxen rpadux ypasHerma xy =—12
¥ ¥
£ '
[1 IR x 1 £3
| A
1)l \l 3)
d ¥

2) 4)

4. Ha pucynke nsobpaxetnl rpadpukm YpasHeHMH, COCTABNAIOILMX OAHY W3
AOHHBIX cUCTeM. YKOKUTE aTY cucreuy

1) {)’+(x 3¥+1=0 |- -

y-x-2=0 »

X+3) +1=0 } h

yx20 o 1 x

3) {y+(x 1) -3=0 \

T
o
M-

y+x-2=0
y—(x-1’-3=0
y+x—-2=0

4)
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Konrponsuue HsmepuTenshiie marepnans no anrebpe. 9 knacc

5. Hoa pucysxe usoEpoxeHs rpaguku ypas- Ni P
HeHwl. Holipute sce pewewns cucremm :\I !
3TUX YPUBHEHWH. - /
L Y I
AW Y { OO O
6. Cxonexo pewsenyii nmesT cucTemo xy =-2
x+2y=0

Yacre 2

2 2
7. Pewmre rpadmueckn cucTemy ypasmenuii {(x +H) +(y+2) =25

x+y+2=0.
2
. |X+y=5
8. Mpu KAKMX 3HQUSHUAX N CHCTEMO YPOBHEHMM { MMBET TOMbLKO
I
y=x"+n
opHe peweHne?d
Bapnant 4

Yacm 1

1. Kakas ua ACHHEIX Nap 4YdCen ABNAEYCA pPelleHWeém YpPaBHeHMA

(x-2)"+y*=25¢

1} 15:3) 3) (-3:4)
2) (5; - 4) 4) (-3;-4)
2. Kaxaa M3 AOHHBIX Ap YUCOn ABARETCA PELISHHEM CHCTOMB YPABHEHHM
(x- 2)‘2 —y=5,
xy =—4
1) {-1;-4} 3) {1;-4)
2) {3; 4) 4) (~4;1)
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§2. YpasHeHna, HePABEHCTBO M UX —

3. Ha xaKom 13 pucynkos naobpaxeH rpadmk ypasneuua x* +y’ =92

y ;

'l

e

‘hh

juninr
“

4)

4,

5.

Ha pucyHke usobpaxers rpaduxm ypaBHEHMH, COCTABRAIGIIMX OAHY M3

AUHHMX CHCTaM. Yraxure 3TY CUCTEMY.

A

/
i

1) y+{x+1)’ +1=0 \
y—-x—2=0

2) {y-(x+l)‘+1=o
y—-x—2=0

3) {y+(x—|):+|=0
y+x+2=0

4) y—(x—l]z—l=0
y+x-2=0
Ha pucyrke maobpaxenw rpadmkm

ypaeHeHwit. Haltopure sce pewenma cuc-
TOMB ITUX YPUBHOHMMA,
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KoHTponuHele MamepuTanbHbie maTepuanst no anrebpe. ¢ knacc

=2
6. Cronbxo peLueHHil MMEeT CHCTEMO XY
y=x2+1
Yacrs 2
2 7_
7. Pewwuve rpaduveckm cucTemy YPUBHEHWH (x+1) +(y-2)"=25
x-y+2=0,
F4 2 -
8. MNpu xaKux IHOMEHUAX N CUCTEMO YPOBHEHMIA {x * y2 16 MMEET TOAL~
y=—x"+n

KO OfiHO pelIeHHe?

Pelnenme cwcrem ypaBHeHWsi BTOPON cTeneHW.
PeweHwe 30004 € NOMOWLIC CUCTEM YPABHEOHWH
BTOPOW CTENeHM

Bapuanr 1

Yacrn 1
xX—y=0

1. Ckoneko pelseHmii MMeeT cHCTeMa 2
y=(3x-2)

x*~3y=0

2. Pewmre cucTemy ypasHeHwid
P {2)( -y-3=0,

Ix+y?’=19

3. PewmTe cucTemy ypasHenmi
3x-y?=11.

4. Cocrastte cuctemy ypaBHEHMI MO YCNOBMIO 20/a4M, o6oanaums Eyksoi
X KOMMYBCTEO PANOE, a BYKBOM ¥ — KONMYECTBO MECT B PAAY.

B apurensHom 3ane Guino 500 mect, npuuem B KOXAOM PRAY ux Buino
OAMHAKOBOE KONMYECTBO. HMCNO PRAGE YMEHLIWHMIM HA 2, O B KAXKAMA PAL
aobasunu 5 mect. B peaynerare 8 3ane crano 575 mect. Ckonbko 6uino
psaos sHavane?

) xy =500 3 xy =575

{(X—Z)(y+5)=75 {(x—2)(y+5)=500
xy =500 4) xy =500
{(x+2)()‘—5)=575 {(x—2)(y+5)=575

40



§2. YpoBHAHKMA, HAPUBEHCTBA M MX CUCTEMb

5. lMpouasenenme ABYX NONOXKTENbLHBIX YMCEN PABHO 9, O PA3HOCTL PABHA
2,5. Haiigure cymmy stnx yncen,

Yacm 2

6. [ea 3xckapaTopa BbipsinM KoThosau 3a 24 uaca. NMepewi axckasatop
MOXET BbINONHWTL 3Ty pabory 8 1,5 pasa Gumcrpee, uem sropoi. 3o
CKONBLKO HYACOB NEPBLIN IKCKABATOP MOXET BbiPHITh KOTNOBAHE

1 1
—_— =
7. Pewmre cuctemy ypasHeHuis xz y X ; 4
- =1.
X+y x-—¥
Bapnanr 2
Yacre 1

xI—y=0
y=(x+4)2
y—2x+6=0

by=x".

1. Croneko pewenuit umeer cucTema {

2. Pelunte crcTemy ypasHeHMA {

2y -x" =1

3. Pewmte cucremy ypasHeHWi
2y+x* =19,

4, Cocrasbte cMCTEMY YPOBHEHMIA NO YCNoBMIO 3aa04M, oBosnayue Byxsoi
X KONHYECTBO PAROS, O ByKBOH ¥ — KONMYECTBO ACPEBLED B PALY.
B capy 312 papesbes Guiny nocaxenn paaamun, NOPOBHY B xaxaom. Huc-
NO PAAOE CABNANKM HG 2 MEHMUS, Q KONWYECTEO REPEBLEB B KXAOM PARY
yBennununn wa 4. B peaynerate crano 384 pepera. Cxonexo pagos ge-
pesses Buino B cany BHavane?

{XY=3]2 3) {xy=3]2

(x—4}y+2)=72 (x~2){y+4)=384
xy =312 xy =384

) {(x-4)(y+2)=384 4 {(x—Z)(y+4)=312

5. PaszHocte geYX nonoxurensHux ymcen pasHa 1,5, a ux nponaseneHne
paeHo 7. Haipure ux cymmy.
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KoHTponsHeie MamepuTentHeie maTepuans no onrebpe. 9 knacc

Yacre 2

6. Bak nanonusetca yepes asa xpana: A v B. Ecnu otkpwte 060 kpana, 6ax
aanonimtea 3a 10 muu, Ecnm otkpuims Tonsko kpaH A, 6ak aanonHuTes Ha
15 mun Buictpes, uem uepes kpan B. 3a xakoe epems 6aKk 3ononHuTCH
Yyepea kpaH A?

1 1

+ =3
7. Pewnte cuctemy ypasHesnin x; y x : y
= +1.
x+y Xx-y
Bapuant 3
Yacte 1
y+2x* =0
1. Croneko peieHuit umeeT cHeTama 3 ?
y=——2x
2
2 -
2. Pewnte cucTemy ypaBHEHWS | +5y=0
2x+y-5=0,
2 -
3. Pewwure cucremy ypoBHeHUH x"+dy=16
x*-4y=-8,

4, CocrascTe cucTemy YPABHOHHMIA NO YCNOBMIO 3aaa4m, 0bo3nawme Byxeok
X KONMHECTRO MONOK, O GYKBOH ¥ — KOAHYBCTBO KHHF HO NOJIKE.

B kHuxHOM wrady croano 120 kHur, npuyesm Ha KUXAOW NONKe OfMHA-
xonoe xonuyecteo. Yucno nonox yeemmunnu Ha 1, pobasmnm 15 xuur u
MOCTABMAM BCE KHHMIM HA KOXAYIO NONKY NOPOBHY. B peaynstare na xax-
AOM nonke cTano HA 3 KHMIU meHse, Yem Buno, Ckoneko nonok Geino e
wxady sHavane?
| xy =120 3) xy =120
(x-3)(y+1)=15 (x—1)}(y+3)=135
| xy =120 4 xy =135
{(x+1)(y-3)=135 {(x+1)(y-3)=120

5. Nponasenenms aayx nonoxmreansHbix yncan pasto 10, a pasnocts pas-
Ha 1,5, Halamre cymsy athx Ymcen.
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§2. YpaBHeHUS, HEPABOHCTBEG M MX CUCTOMMI

Yacre 2

6. Jlsa nogpemHbix kpana, paboras smecte, pasrpy3maM Sapxy 3a 3 waca.
Mepeuiit kpan moxer pasrpyante Bapxy wa 8 yacoe Gbictpee sToporo.
Ckoneko uacos notpebyarca na pasrpysky 60pxM OMOMY BTOPOMY
KpaHy?

4 2 =1
7. PewmTe cucremy ypaesHeHmi Xty x-y
1 2
+ =4.
X+ y x-y
Bapuanr 4
Yacrs 1
1. Cxonbko pewenmit MmeeT cuctema y=2x 22
y—2x*=0

2 _
2. Pewnre cnctemy ypoBHenmii | - ~4y=0
2x+y=—4,
x*-3y=-3

3. Pewmre cucremy ypasHernmis
x+3y=21.

4, Cocraeste cucTemy ypasHeHHsi no yenosuio sapayy, ofosnauns Gyxsoi
X KOMMMECTBO PAROR, @ ¥ — KONHYECTBO MECT B PRAY.
B aputenpmom 3ane 6uino 352 mecta, 8 kaxaoOM paAy noposHy. Yucno
PRAOS YMEHLMAKM HO 2, M B KOXAOM pagy acBoewnn 4 mecra. B peayns-
TATS YMCNO MECT 8 3aAe Yeenuunnock Ha 48, Cxoneko Suino panos s 3ane

BHaYAne?

1 {xy = 400 {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

5. MNpouasepenne neyx nonoxmrensHux wicen pasko 12,5. Mx paawocts
paena 2,5, Hailgure cymmy aThx yncen,
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Yacm 2

6. bacceiu 3anonusetca yepes e TpyGw. Ecnu oTKpITe MX OgHOBPeMeN-
Ho, BaccelH sonoanmica 30 6 4. Hepes nepayio TpyBy MOXHO 3anonHMTL
Gacceitn Ho 5 4 GwicTpee, yem yepes BTopylo. 30 KoKOe spems Gacceiin
30NONHUTCA Yepe3 nepeyio Tpyby?

1 1

+ =5
7. Pewmre cuctemy ypasHeHui X ; y x ;y
——=],
X—y X+y
KOHTPONLHASA PABOTA 3.

YPABHEHUS K HEPABEHCTBA € AABYMSA NEPEMEHHLIMM
Bapuanr 1

xy+5=0
5x—y+10=0.
bx+3y=15
x—9y=12,

3. Duaronans npamoyronsHMka posna 15 m, a nnowage paswo 108 .
Haiigure nepumeTtp npaMoyronsHmka.

1. Pewmre cucremy ypasHeHHit {

2. Pewwute cuctemy ypaeHeHui {

4. Yepes nee Tpybu, OTKPLTHIE OAHOBPEMEHHO, 6ACCEHH 3ANONHIETCA BO-
£0#4 30 4 vaca. Ecnu TpyBel OTKPLIBATL NO OTRENLHOCTH, TO Yepes OANY U3
HMx Bacceitn anonnuTcn Ha 6 vacoe BuicTpes, vem uepes Apyrylo. 3a
CKONLKO YOCO8 30NOAHABTCA Baccein yepes KAXAYIO M3 TPYD, oTKpPbITHX
N0 OTAGNBHOCTUE

5. Buipenure WTPUXOBKOM MHOXECTBO TOWEK KOOPBMHATHON ANOCKOCTH, 3=
x-y-120

BOHHOE CUCTEMOM HEPOBEHCTE
xy=-220.

Bapwanr 2

. |xy=3
1. Pewmre cucTemy YpOBHEHWH
3x+y=6.
Sx—4y=14

2. Pewmre cucTemy ypaBHeHMH
x+8y=-6.
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§2. YpusHeHHs, HepaBEHCTEA M MX CUCTEMBI

3.

4.

4.

5.

1.

2.

3.

Bokosas cropona pasuobeapenHoro TpeyronsHmka pasia 20 m, @ nno-
woas paaxa 192 m2. Hoiiaure BLICOTY TPEYIONBHMKA, NPOBBABHHYIO K
OCHOBQHMIO,

Odea senocuneamcTa ssiexanu oaHospeameHHo W3 nyHktos M u N Ha-
BCTpeuY APYT APYTY, BCTPETMAMCH Yepes 2,4 yaca u 6e3 ocTaHOBKM Npo-
gonxunn asxenre, Onnn n3 Hux npeoaonen paccrosune MN ua 2 ya-
ca Guictpee, uem ApYrod. 30 KQKOE BpPEMA NPOEXAN NYTL KOXAbIM
BeAOCHNEANCT?

Boigenute WTPHXOBKON MHOXECTBO TOHYEK KOOPAMHATHON NNOCKOCTH, 3a-
2
yz(x-1)

AGHHOE CHCTOMON HEPOBEHCTE
2x-y+520.

Bapwaur 3

xy+2=0
2x-y+4=0,
7x-3y=27
x+%y=-15.

Pewsire cuctemy ypasuenmii {

PewmTe cucTemy ypasneHMi {

Boxosan cTopoHa paBHOGEAPEHHOTO TPEYrONLHHKA PABHA 5 M, a Nno-
waps posna 12 . HaMaute ocHoBaHWe TpeyronbHUKA.

Opmn kombaiinep moxer ybBpath ypoXaH nWweHHUb ¢ nons Ha 4 vaca
6ucTpee, yem apyroi. PaBotas smecre, oHm 3akoHuar yBopky 2a 4,8 ua-
ca. Ckoneko spemeHn notpebyerca HO yOOPKY YPOXAR KOXAOMY KOM-

6oMHepY B OTAGNLHOCTH?E
BugennTe WTPMXOBKON MHOXECTBO TOUEK KOOPAMMOTHON NNOCKOCTH, 3G-
. xy—420
AOMHO® CHCTEMON HEPABEHCTB {
x +y—-2<0.

Bapuant 4

2x-y-4=0
xy+2=0,
4x+5y=-3
x-10y=-12.

IMnoTeny3a NpAaMoyronsHoro TpeyronsHwka pasHa 13m, a Anowaps
pasxa 30 m2. Haigure NepUMeTp TREYToNbHHUKG.

Pewmte cHCTeMY YROBHEHWMA {

Pewmnre cucTemy yposHeHHIA {
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4.

5.

46

M3 nyuxros M m N nascrpeuy npyr apyry HOYOMM OEMKEHMS NeWeXOf) U
senocuneamct. Hepea 14 20 mmn onn BecTpeTHnMch W Ges ocTaoBxK
npoacnxunk asmxenwe. Benocuneauct npeogonen paccroanue MN na
2 yaca Buictpee, Yom newexon. Cxonsko spemeHt Suin B NYTH KAXALH U3
HUX?

Bunenute WTPHXOBKON MHOXECTBO TOHOK KOOPAMHATHON NAGCKOCTH, 3=
2
y 2(x+2)

AGHHOE CHCTEMON HOPABEHCTS
2x-y+7 20,



§3. Yucnosue nocnepcsarensHoCTH

§3. “MCNOBLIE NOCNEAOBATENLHOCTA. APMOMETUYECKAN
M FTEOMETPUMECKAS NPOTPECCUM

Apudmemuecxan nporpeccun, n-i unes
aPNPMOETHHECKON NPOTrPeccnn

Yacre 1

1. Nocneposarensuocts (a,) 3onawa opmynoit a, =2—n® +n. Halaure
4eTBEPTLIM YNEH 3TOH NOCNENOBATENLHOCTH,

2. OnHa 13 RAHHBIX NOCNeAOBATENLHOCTEH ABNABTCA OpHGMETHYECKON NPO-
rpeccuen. YKQXHTE 3TY NOCNefoBaTENbHOCTL,

1) =3,8; 4,1; ~4,4; 4,7; .. 3y 1.3.7.%.
8888

2) -3,8;,-4,1;-4,4;-47;,.. 4 3,888
3'5'7'9

3. Mepsuit unen u pasuocts apudmeTHyeckoi nporpseccum {(a,) pasus —1
M —2 cootsercreeHHo. HalamTe BoceMOM WNeH 3TOM Nporpecerm,

4. Bropoi uneH apumerrueckol nporpeccum (a,) paseH 4, a 8 peesTuii
wnex paseH 13, HaWpgyre paanocTe 3Toi nporpeccuu,

5. Dna xoxaoi apubmemmueckoi nporpecckun, 3apannci GopMynoi n—ro
YNEHa, YKaXuTe IHaYeHne ¢8 pazuocTH d.

Popmynn
A)a =3n+9 B) o, =9%n-1 8) a,=3-n

3navyenne pasHoOCTH
1) d=1 2} d=9 3)d=3 4) d=—1
A B B

6. B nepeyio cexyHAy TOPMONEHMS HO COXHOM YYOCTK® B KOHUS TPACCH
roHWMK npoLten 18 M, B KAXAYIO CRBAYIOWLYIO CEKYHRY OH BPOXOAMA HO
1,3 M meHble, YoM B NpeabiaylLyio. CKONbKO NONHBIX CekyHA noTpebyer-
C FOHWMKY ONA OCTAHOBKME
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7.

l.

2.

4.

48

Yacre 2
B apu¢meTnueckoii nporpecamm (a,) o, = 37%, a = 52% . Haitpre o, .
flensetca nn apudmeTHueckoit nporpeccnen nocnegosatensHocts (g, ),

3GRAHHOA HOPMYNON o = %('I 5n-3) —%(6:1 -3)%

Bapuanr 2

Yacme 1
MocnenosarensHoere (@,) saaana dopmynon a =2n? —3n. Hoilgure
HETBEPTLIH YNeH 3TOH NOCNeROBATENBHOCTH.

OpHA M3 AAHHBIX NOCNEROBATENLHOCTEN ABNASTES APMGMETHYBCKOK Npo-
rpeccuen. Ykaxure 3Ty NOCnegosgTenbHOCTL.

1} =5,7; =6,1; -6,5; -6,9; ... 3) 5,7;-6,1;6,5;-6,9; ...
2) E;-13;-1—7-;2:.-- 4) H;ll;ll;ﬂ;m
11131517 13'15°17°1%

Mepewit uneH u paznocTs apudmeTHyeckoi nporpeccui (a,) paskb 5 u
-2 cooteercreeHno. Hargute ceanmoii uneu 3ToMH RporpaccHu.

Tpemii uneH apudmeTuueckoi nporpaccn (a, ) pasen 8, a eé pecaTuiid
uneH pasen 14, Halipre passocts 370l nporpeceum,

Ona xaxaoil apndmeTMUeckoi nporpeccun, 30A0HHON GOpMynon N—ro
YNBHG, YKOXHTE SHQYEHME 68 pa3HOCTH d,

Dopmyns
A} g, =2n-1 B) 0, =8n+2 B} g, =8-n

Jnavenme panocTH
1} d=1 2)d=2 3)d=8 4)d=-1
A B B

B nepayio cexyHRY TOPMOXESHMS HQ CROXKHOM YYACTKE B KOHLS TPACCH
roHupx npowen 17 m, B KOXAYIO CABAYIOWLYIO CEKYHAY OH NPOXOAHA HA
1,9 m meHbwe, vem B npeapiaywyo. CKONbKO NONKLIX CeKynp notpebyer-
€A FOHLUMKY AN OCTAHOBKMT



§3. Yncnoswie NOCNEaOBATENBHOCTH

7.

‘I

2.

6.

Yacrs 2
- 3 4 .
B opudmaeTieckoi nporpecom (@) a, =42;, O =577 . Halpprre a, .
Aensetcs nu apudmeTHyeckoi nporpeccHeid nocneaoesatenskocts {a, ),
3aRaHHOR GOPMYNOi a, =§[‘I 2n—9)—%('| 6n-9)%

Bapwanr 3

Yacre 1
MocneacearensHoOCTs (a,,) sanaHa dopmynok a, =2n? =n-1. Haigure
TPETHi4 YUNeH 3TOM NOCNBOBATENBHOCTM,

Ogana 13 AgHHLIX NOCNeaosaTensHOCTeN ABNAeTCA apudmeTHIecKoi npo-
rpeccHen. YKaXuTe 3Ty NOCNeAOBUTeNtHOCTL,

1) 4,7;-4,3; 3,9 -3,5; .. 3 2,5.811
7'7'7°7

2) T T e 4' -4.r7; -4:3; -3:3; "'3:2; ver

Mepesiit 4neH 1 pasHocTs apudmetHueckon nporpeceuu (a,} paeHs —2
n =3 cooteercreenHo. Haligmre wecToi unen 310l nporpeccum,

Mateid unew apudmetmueckoin nparpeceun (a,) pasen 14, a 88 ognHHa-
aMaTeii wnen pased 27. Halpure pasHocTs 3Toi nporpeconm,

dna xaxnoi apudmeTHyeckoii nporpeccuM, 30aaHHOM PopMynoH N—ro
YNeHd, YKaXuTe 3HoueHMe ad pasHocTH d,

Dopmynns

A)a =2n-5 B) a, =-5n-1 B) u,=2-n
uauonme pasHocTH

V)d=-2 2) d=2 3) d=-1 4) d=-5

A B B

B nepsyio cexyHay TOPMOXEHMA HO CAOXHOM YUGCTKE B KOWUS TPACCH
roHwuk npowen 19 M, B KAXAYIO CNEAYIOWYIO COKYHAY OH NPOXOAKUA HA
1,7 M meHble, Yem B npeasayuly1o. CKONLKO NONHBIX CBKYHA NoTpeSyer-
€A FOHWMKY ANA OCTAHOBKMT
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KoHTtponstbie uamepuTensHuie moTepransl no anrebpe. 9 knace

7.

Yacrs 2
B apudmenuecxon nporpecam (a,) a, =73%, a,, =IZI%-. Haiipure a, .
fenserca nu apudmeTHISCKOH NporpaccHel nocneposaTenHocTs (a, ),

sanaHHas Gopmynoi g, = %(30.1 ~-2) ——:—[SOn -2)¢%

Bapuant 4

1.

3.

4.

5.

6.

50

Yacte 1

Mocneaosatentiocts (a,) sagaHa $opmynod a =2n-n®. Haitanre
NATLIA YNEH 3TONH NOCNeAOBOTENEHOCTM.

Oana U3 AAHHMX NOCNEAOBATONLHOCTOH ABNAEGTCA OPHPMETHIECKOM NRO-
rpeccrei. YKaXuTe 3Ty NocneaosaTenHOCTs,

1) -6,8;-6,5;-6,1; -5,6; ... 3) 14.14.14 14
3 7'Nns"
2) 6,8; —6;3; 5,8; —5'3; . } — i 9 ]3
14°14°14° 14"

Napewii unen n pasHocTe apudmetmueckoi nporpeccnu (a,) pasu 2 U
-3 cootsercTaenHo. Haiamre wecToli Ynewn 370 Nporpeccmm.
Bropoii unen apudmernueckoii nporpeccun (a,) pasen 4, a 88 opuHHa-
AuaTeii ynex pasex 14, Haitgure pasvocTs 3ToM nporpeceum,

Ana xaxpoi apmdmernueckon nporpeccumn, 30AAHHONH GOPMYNOH N—ro
UNEHY, YKAXMTE 3HaYeHue ed pasHocTH d.
Dopmynu
A) g,=7n-8 B} a, =-8n-1 B)a,=7-n
3xguenue paHOCTU
1) d=-8 2)d=-7 3)d=-1 4)jd=7
A B B
B nepeyio cexyHay TOPMOXEHMA HO CIOKHOM YHACTK® B KOHUE TPACCM

roHwmK npowen 16 m, B KOXAYIO CISAYIOWYIO COKYHAY OH NPOXOAMA HO
1,1 M menbwe, wom B NpeaviayLLyo. CKONBKO NONHEIX CEXYHA NOTpebyer-
CA FOHLMKY AN OCTGHOBKME



§3. Yucnoswie nocnenosarensHocTH

Yacms 2
7. B opudmemmueckoii nporpecom (a, ) q, =23%, a, =26§. Hatigute a, .
8. fennetch nm apudmetmueckoi nporpeccueit nocnegosareasHocts (a, ),

3apaHHaR Gopmynoli g, = %[l 8n-7) -g(l 2n-7)%

Cymma n nepeuix uneHos apubpmernyeckon

nporpeccum

Bapuanr 1

Yacre 1

1. Tlepewii wnen apudpmernueckoil nporpeccum paser 3, a NATLASCAT CEAL-
Moii paseH =8. Haliaute cymmy o8 NATMRECHTH COMM NEPBLIX YNEHOB,

2. Holigure cymmy Recet nepewX MAGHOB APUPMETHMNECKON NporpeccuM,
CNH NePBLIi ee YNeH PABEH 2, O PO3HOCTL NPArPeccHM pasHa —3.

3. Haitaure cymmy ABBHOAUATH NOPBHIX YNBHOB ADHMPMETHYECKOM Nporpec-
cm (a,), ecnu a, =203, a, =200.

4, Kameus Spacaot ¢ seicotsl 200 M BepTMKanuHO 8HW3. B nepeyio cexynay
OH CHMXaeTCA HA 12 M, @ B KOXAYIO CREAYIOLLYIO CAKYHAY NPOXOAMT Ha
9,8 M 6onbwe, uem B npeasaywyo. Ha xaxkoit seicote okaxeTca KameHs
vepes nepeuie 5 ¢ noaeHWA?

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

5. B apudmernueckoit nporpeccun (a,) a,+a, +a, =40 . Halgure a, .

6. Cymma nepebix n UNEHOB QPUPMETHUECKOH NPOMPECCUM BUIMMCIRETCA NO
dbopmyne 5 =4n® +3n . Haiiamre cymmy 4neHos aprdmeTHieckon npo-
IPECCUM C BOCBMOTO MO AGBATHOALOTHIH BKAIOUHTEALHO.

Yacrs 2

7. 3a Tpn mecaua — SHBAPs, espans U MapT — GUPMa NONyYMNa npubuins 8
cymme 159 000 pybnei, o 30 anpens, mai, moHe — 168 000 pybneis,
NPY 3TOM B TEYEHME KANEHAGPHOTO TOAA NPUELIND KAXABIA MecaL, yBenw-
YMBQNACH HA OAHY M Ty X8 BenuunHy. Onpeaennte npubeine 3a asrycT.

8. Haripute cymmy Bcex 4eTHuix HarypanbHeix umcen ot 10 go 100 sxnoun-
TensHo.
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7.

‘.
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BapuonTt 2

Yacre 1

Mepewiit unen apupmerHYecKoi NPOrPeccHd pasen 2, d NATbASCAT nesd-
T4 paseH —5. Haligire cymmy & natoecati AeeATH NOPBLIX YNeHOoB.
Halanre cymmy AeSATM NepeubiX YNeHOB APHPMETHMUECKON NPOrPeccMM,
€CNM Nepewiii 88 YneH poseH 4, 0 pa3HOCTL NPOTPECCHM PpoBHA —2,
Hairanre cymmy 4YeTHIPHOALOTH NEPBBIX YNEHOB APMPMETUMECKOH NpPo-
rpeccumn (a,), ecrm a, <155, a, =150.

May 6pocaiot ¢ eeicoTsl 300 M BepTHKanEHO BHKH3. B nepsyio cexynay om
ciuxaetca Ha 11 m, o B xaxaylo cnegyiowyi0 cekyHgy NPOXOAWT HQ
2,8 M 6onbwe, yem B NpeANAYILYIO. HO KAKON BLICOTE CKOXETER MAY Ye-
pea nepebie 7 ¢ nageHms?

1)21,4m  2)2828m 3)17.2m 4)278,6 m
B apudmeruueckoii nporpecann (a,} a, +a, +a, =50 . Holgure a, .

Cymma nepBbix 1t WneHos apupMeTHUECKOH NPOTrPRCCHM BHIYMCAAGTCA NO
dopmyne §, =3n% + 4n . Hajaure cymmy 4neHoB apudmeTHUEcKol Npo-
FPECCHM € LWOCTOro NO BOCOMHAAUUTHIA BRNIQUHTENLHO.

Yacme 2

3a TpM Mecaua — anpene, Maii, MIOHE = $upMa nonywuna NpHELE B
cymme 129 000 pybneis, a 3a mione, asrycr, centabpe - 138 000 py6-
neii, NPH 3TOM B TEYEHHS KANEHAQPHOrO FOAQ NPHBLIE KAKABIA MECAL
YBEAM4MBANOCH HA OAHY M Ty Xe BenHuuHy, Onpepenire npubpins 30 HO-
abps,

Haiigure cymmy scex HeyetHbix HaTypaneHbix yucen or 11 ao 101 sxnio-
UHTenbHO.
Bapwanr 3
Yacrs 1
Mepsawii uneH apupMETMYECKOW NPOrpPeccMH pdeeH —3, ¢ WeCTLOECAT

nepeuwid pasen 8. Hakaure cymmy @ WecTMRECATH OAHOTO NEPBOro Yne-
HO.

Haitaute cymmy BocbmM NepeuiX 4NeHOB apUPMETHHECKOH NPOrPeccun,
@CNH Nepeuii 88 YNeH paBeH 2, a pasHOCTL NPorpeccHy paskHa 4.



§3. Yncnoswe nocnenoBaTentHocTH

3.

4.

5.
6.

7.

1.

2.

a,

Haiigure cymmy wecTHOAMATH NepBbiX YNeHOB apH$METMHYECKON npo-
rpeceum (a, ), ecm a, =203,5, a, =206,5.

May Bpocaiot ¢ Beicoth 250 M seprukankHO BHM3. B nepeyio cexyHay oM
cHwkaerca Ha 13 m, 0 B KAXAYIO CREARYIOWYIC CEKYHAY NPOXOAMT HO
9,8 m Gonbwe, yem B NpeamayLlyo. Ha KoKoi BbICOTe OKQAXETCA mMaY ve-

pes nepsbie & ¢ naneHun?
1)25m 2}215,4m 3)225m 4)34,6m

B apu¢meTrueckoi nporpeccumn (“») a;+a, +a,=70. Haitgure a,.
Cymma nepebix n 4NeHOB ApMPpMeTHHECKOW NPOTrPECCHM BLIMMCNACGTCA NO
dopmyne S =2n? +5n . Hailgure cymmy unenos apudmeTiueckoi npo-
rPECCUM € NATOFO NO CEMHAAUATHH BKNIOUMTOABHO,

Yacre 2

3a Tpu mecaya — sHeape, pespans 4 MapT — $UPMa noayurnd nprbuine B
cymme 156 000 pyGneir, a 30 anpens, maid, miows — 165 000 py6neis,
NPM 3TOM B TEHEHUE KANSHAOPHOrO roaa NPMBLINE KOXALIK MECAL| YBenu-
uMBANACE HO ORHY M TY Xe BenuuuHy. Onpeaenute npubuins 3a asrycr.

Halamure cymmy Bcex 4eTHuX HaTypaneheix uucen or 20 ao 200 exmocun-
TensHo.,

Bapuaur 4

Yacre 1
Mepewit Ynen apudmeTHueckol NPOrpecci paseH —2, a NATLASCAT nNa-
i posed 5. HailauTe cymmy 8 natugecstm natm nepebix uneHos.
Haitaure cymmy opmmmaguatm nepssix unenos apndmeTHyeckoi npo-
TPecCUK, 8CNM NePBLIH &8 wneH pasen —2, 0 PA3HOCTL NPOTPECCMM PABHT
4,
Haitgure cymmy BOCeMHOOUATH Nepsbix uaewos apudmeTHyeckon npo-
rpeccum (a,), ecnm o, =153,5, a, =158,5.
Kamens 6pocaior ¢ ebicothl 280 m BepTMkansHo BHW3. B nepayio cexyHgy
OH CHUXaeTCR HA 14 M, O B KAXAYIO CAGAYIOWYIC CEKYHAY NPOXOAWT HA
9,8 M Gonswe, yem B Npeanay Wy, Ha Kako# BeCOTE OKUXETCA KOMEHD
Yyepes nepenie & C nopeHna?

1)61,6m  2)218,4m 3}231m  4)49m
B apudmetuueckoin nporpecemm (a,) a, +a, +a, =80 . Haligure a, .
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KonrponbHbe HamepuTenbHe marepuans no anrebpe. ¥ knace

6.

7.

Cymma neperiX n 4NeHOB apMPMETUHECKOH NPOTPECCHM BLIMHCARETCH NO
dopmyne S, =5n° + 2n . Haiigure cymmy wienos apupmeTieckoi npo-
TPSCCHU ¢ WECTOro NO CEMHAQUATHIN BKAIGHUTENBHO.

Yacms 2

3o Tpu mecaua — anpens, mak, MioHs — $upMa nonywwna npubuns B
cymme 153 000 py6neii, a 3a mions, asryct, centabpe — 162 000 py6-
neil, NpM TOM B TEYEHWE KQNEHACPHOTO roAG NPMELIL KAXALIA MecsL,
YBEAHYMBANACE HO OAHY M Ty Xe Benuumny. Onpeaenuve npubuink 3a Ho-
a6pb.

Hakgure cymmy Bcex HOHETHBIX HATYPANbHBIX YMcen oT 9 ao 99 sxnoum-
TENbHO.

FeomeTpuueckan nporpeccns

3.

4,

5.

54

Boapwanrt 1

Yacte 1

Ase 13 QOHHEIX NOCNEAOBATENLHOCTEH SBAAKTCR rEOMETRMHECKHMM RPO-
rpeccuaMd. Yaxurenx Homepa.

1) -5; -15; -45; -135; ... 3} -5,4;-5,8; -6,2; -6,6; ...

2) -l; l;-l;L; 4} -2; 10; -18; 26;...

7 14 28 56

MNepewit YneH M 3HaMEHATENE reOMETPHYECKOM NporpeccuM (a, ) pasH
1 n =5 coovsercraento. Haiigure nsTwii uneH aToMH nporpeccn.

Bce uneHM reomeTpMMEcKOH NPOrPeccMM MONOXMTENbHbE, WECTOW YneH
posen 250, a socemoi unen paeen 10, Halipure anameHarens 310l npo-
rpeccmn,

Halpsre Cymmy NATM Nepebix WNGHOB rEOMETPMHECKOW NPOTPECCHMM, CH
NepBbii €& YNeH paseH 2, a IHOMOHATENE NPOrPeCccuM paBeH 3.

Bce unew reomerpuueckoi nporpeceum (b ) nonoxurensheie. Halayre

CyMMY NepBLIX WEeCTH €€ YNeHOB, 8CAM M3BECTHO, 4YTO b, = -l-lz mb, =% .
WectHaguaTtuii M ASBATHOOUATHIA YNeHb! FEOMETPHYECKOH NPOrPeccHM
pasnsl 11 u 297 coorsevcteento. Haitgmre unenw nporpeccum, 3aknio-
HYEHHLIS MY HUMM.



§3. Yncnoruie nocnenoBaTaNbHOCTH

7'

8.

6.

7.

8.

Yacs 2

Halgure 3HAMEHATENL rEOMETPHUECKOH NPArPSCCUM, BCAN MIBBCTHO, YTO
PASHOCTL MEXAY @6 WeCThiM M YOTBEPTHM YNeHamu pasHa 72, a pas-
HOCTH MEXAY HETBSPTEIM M BTOPbIM YNEeHOMH PaBHa 36,

Cymmd N NepsuX YNeHOB HEKOTOPOH NOCNEACBATSARHOCTH HAXOAMTCA
no ¢opmyne § =3-3"-3. [lokaxute, 4T0 3TQ NOCNEACEATENLHOCTL 5B~

NASTEA FEOMETPMYECKON NPOrPeccHei.

Bapuanr 2

Yaere 1
Qllee 13 AOHHBIX NOCNEAOBATENLHOCTEN ABNAIOTCA TEOMETPHYECKHMM NPO-
rpeccHamMM. YKaxuTe ux Homepa.
1) -3 4-5;¢6; ... 3) lrlﬁlﬂ—LLu

51020 40

2] =2;10; =50; 250;... 4) =3,4;=3,8; -4,2; -4,6; ...
Nepsbid YneH M 3HOMEHATENL reOMETPHMYECKON NPOrpeccui (a,) paeMe
2 n 3 cootBetcTeHHO. HalinwTe weTeepTHit YneH 3TOM NPOrpeccUm.

Bce wneHn reomeTpUueCcKol NporpeccM NONOXMTENbHLIE, TPETMH 4YneH
paeeH 3, a nateii pasex 7 5. Hailgure anamenatens aTol nporpeccun.

Haklaute cymmy naTM nepesiX YNEHCE reoMeTPMYECKOH NPOTPECCHH, 8CM

1
nepesiii 8é 4nex paseH 18, a shameHarens nporpeccHu pasen 3

Bee unewss reomeTpuueckoi nporpeccum (b ) nonoxmtensueie. Hailamte
CYMMY NEPBbIX BOCEMM @& “NGHOB, BCNIM MIBECTHO, YTO b, =64 M b, =4.
MatHapuo et M BOCOMHAALOTHM “NEHb TEOMETPHYECKOW NPOorPeccuu

pasHm 25 M 675 cooTteercteenno. Haligmre uneHs nporpeccun, 3okao-
YeHHbIe MeXaY HUMM,

Yacte 2

Hailgute 3HomeHaTeNh reOMeTPHUECKOM NPOTPECCHM, €CNH MIBECTHO, YTO
PA3HOCTL MEXAY €8 YETEEPTbIM M BTOPLIM YNEHOMK poBHa 36, a pa3HocTs
MEXAY WECThM M YeTBAPThIM YNeHAMM paBHa 18,

Cymmd n NepebiX YNEHOB HEKOTOPOH MOCASAOBATENBHOCTH HAXOAUTCH
no dopmyne 5, =2-3" -2, [Jokaxure, 4TO 3TA NOCASAGBATENLHOCTD AB-
NSAETCA reOMeTPUYECKOM NPOrPeccUe.
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Bapmanr 3

Yacme )

1. flse 13 ROHHBIX NOCNEROBATENBHOCTSN ABNAIOTCH FEOMETPHHECKHMM NPO-
rpeccuAmM. YRQXMTEMX HOMEPA.
1) =2; -4; -8; -16; ... 3) =3,4;-3,8;-4,2; -4,6; ...

2) -2; 10; -18; 26; ... g 12 1.1
26 18 54
2. Nepeniii YneH U 3HOMEHATEND FEOMETPUYECKOH NPOrPeccHM (qa,) PaBHM
1 u —4 coorsercreento. Halgure uetsepTiid unen aToi nporpeccum.

3. Bce uneHu reomeTpuueckoil nporpeccun nonoxmTensHee. E& narwit unew
pasen 112, a cepsmoii pasen 7. Haligure anameHaTens 3Toi nporpec-
CHM.

4. Havigute cymmy cemm nepebiX YNEHOB r@OMETPUUECKOM NPOTPECCMM, eCNK
nepeLii 8€ Wien pased 2, Q 3HOMEHATENk NPOTPECCHMM PaBeH —2.,

5. Bce uneHw reomeTpuyeckoii nporpeceum (b ) nonoxwutensuele. Haiigure
CYMMY NOPBbIX LWECTH €€ YNEHOB, 8CNM H3BECTHO, 4To b, =1 un b, =9,

6. CemHapuoTHiil ¥ ABAALATBIM YNEHB [BOMETPHYBCKON NMPOTPECCHM POBHBI
12 1 1500 cooteetcteenno. Haitamre unerns Nnporpeccum, saknioveHHbe
MEXAY HUMH,

Yacre 2

7. Haligute 3namenatens reoMeTpUIecKON NPOrPeCcCMM, ECIM HIBECTHO, YTO
POA3HOCTL MEXAY 88 CORbMBIM W NATbIM YneHamu pasHa 144, o pasHocTs
MEXAY NATbIM H TPETEMM WISHAMM paBHa 48,

8. Cymma n nepBeiX YNEHOB HEKOTOPOM NOCNEACBATEALHOCTH HAXOAWUTCA
no dopmyne 5,=4.2"-4. Joxaxure, 4To 310 NOCNEAOBATENLHOCTL B~

NAETCA rEOMETPHUECKOM NPOrPeccHen.

Bapuanr 4

Yacme )

1. Ose 13 AUHHBIX NOCNEROBATOALHOCTEN ABNAIOTCH FOOMETPHHECKHMH NPo-
rpeccHamu. YKAXUTOUX HOMEPQ,
1) -3;4;-5;6; ... 3) -3;9;-27;81; ...

11 1 1
2] ~-3,8;-4,1;-4,4;-4,7; ... 4) - —;—1—:...
) ! 7 ) 612 24" 48
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§3. Yncnosue nocneposatensHocTm

2.

3.

5.

6.

7.

1.

3.

4.

MepBuit uneH 1 3HaMEHATENL rEOMETPUYECKON NPOTPECCHM (a,} PaBHbI
1 1 =2 cooteercreenno. HolpnTe WwWecTol YneH 3toit nporpeccm.

Bce uneHnl reomeTpuueckoi nporpecciu nonoxutensHuie. E€ etopoi
uned pased 5, a eé yeteepruii uneH paseH 20. Haligure 3Hamenarens
3TOM NPOTPeCCHM.

Hanpure cymmy natH Nepeoix YUNSHOB FEOMETPHYECKON NPOTPECCHM, eCIH

nepebii @€ YNeH PaBeH &, d IHAMBHATENEL NPOFPECCMM PAREH % .

Bce uneHw reomeTpuneckod niporpeccum (b, ) nonoxwtenshme, Haiaure
CYMMY NOPBLIX WOCTH & YNEHOB, 8CNIM HIBECTHO, YTo b, =48 n b, =12.
LWecTHOAUATHIA ¥ ACBATHOQUOTHH YNOHH FEOMETPMYECKON MPOrpeccHn
poeHe 44 1 5,5 cootsercteenno. Hoilaute uneHnl nporpeccrm, 30KM0-
YEHHLIE MEXOY HMMH.

Yaer 2

Halppte 3HGMEHOTENE rEOMETPHUSCKON NPOrPeCcCHM, BEAM HIBELTHO, YTO
POZHOCTD MEXAY €8 COALMBIM M NATHIM WIBHAMM POBHA P, O PAIHOCTh Me-
HAY (ATHM H TPETRMM YNeHaMM paBHa 27,

Cymma n nepesix YNeHOB HEKOTOPOH fIOCNBAOBATENBHOCTH HOXOAMTCA
no ¢opmyne 5 =3-2° -3, [lokaxure, 4T0 3TA NOCNBAOBATENLHOCTL HB-
RRETCH FEOMOTPUHBCKOW APOTPacCHen.

KOHTPONbHAA PAEOTA 4.
APAOMETUMECKAS U TEOMETPUMECKAS NMPOTPECCUA

Bapwaur 1

Holgute wectofi Ynenm nocneiroBaTenbHOCTM (a,), 8™ a, =4,
a,=a -3.
Wectol M pesRTHH uneHb apH$METHYECKON NporpectHn pasHu 6 u 15

cooTeercreeHuc. Halpure ed nepeeiit Wienw M Cymmy NepBLiX YeToiPHA-
AUATH YNBHOB.

B reometprueckoi nporpeccun (b..) ,ecom b =1 u b, =8. Hoigure eé
ROBATLIA YNEH M CYMMY LIECTH NEPBLIX WISHOB,

Tpn uncna ofpazyior apudmeTHueckylo nporpeccuio. Cymma nepesix
AByX uYncen pasHa 25, a cymma Broporo u Tpetsero paeia 39, Haligute
Honewwee U3 3TMX Yucen,

57



Koutponstibie HamepuTenbHbie marepuansl no anrebpe. 9 knacc

5. Holgute nepsuiii YneH M 3HOMEHOTENh reoMeTPHYECKOW NPOrpeccHM,
eCcNKn @@ YeTBepThIN YneH Sonslie BTOporo Ha 36, a TPETHIA MeHbWwe NATO-
ro Ha 18,

Bapuanr 2

1. Hoiigmre wectol 4neH nocnepoBaTensHOCTH (an), ecnm g, =-3;

a,,=q,+2.

n+l

2. Bocbmoi M aecaTLit UNeHB QPHPMETHUSCKO NporpeccH paeHsl 5 u 13
cooTBeTcTBeHHO. HalpuTe e& nepewii YneH 1 Cymmy NEPBbIX OAMHHOALA-
TH 4NeHOoB.

3. B reomeTtpuueckoi nporpeccum (b}, ecnm by =1 u b, =% . Haigure e

ASBATHIH YNEH U CYMMY LIBCTH NOPBbIX YWAGHOB,

4. Tpn wicna obpoayloT apudmetueckylo nporpeccuio. CymMmao nepsbix
AsyX yucen paeda 132, a oTHOWeEHKE TPETLEro YUCNA K NEPBOMY PABHO
3. Haitgure meHbwee U3 31X Yncen.

5. Hakpute nepeniit wneH M 3HOMEHATENL FEOMETPMMECKOM MPOrPOCCHM,
ecnm ee wecvoi unen Gonbwe yeteeproro Ha 144, a Yypetin meuswe ns-
Toro Ha 48.

Bapnanr 3

1. Haligure nateiit  4neH nNocneaoBaTentHOCTH (C‘n)' ecnM  a,=3;

a,,=0,-2.

wl

2, Tpevuit M capbMOM YNeHb OPMMETHYECKON NPOrpeccHH pasim 2 M 14
cooteercreenHo. Hoilgure o€ nepewii YNeH W Cymmy NEpELIX gaeHagUAaTH
YNeHoB.

3. B reomerpuyeckoii nporpeccun (b)) by=1 u b, =2—:‘3-. Halgmre e@

HATBEPTLIM HNEH M CYMMY NATH NEPBLIX YALHOB.

4, Cymma Tpex uncen, oSpasyiolmx aprdpMeTHHECKY IO NPOrPECCHI, PABHA
87, a TpeThe YMCNO MeHbLLIS CYyMMbl NepPBbiX ABYX Ha 5. HalanTe Gonswee
M3 3THX uHCen.

5. Holignte nepsuii wneH M 3HOMEHOTENE FEOMETPUHYECKOW NPOTPeCCMH,
OCNM ee YOTBEPTLIM UNeH MmeHbwe wectoro Ha 64, a natii Sonvwe
Tpetbero va 192,
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§3. Yncnosuie nocnegosarensHoCTH

2,

3.

a,

Bapuanr 4

Haiaure nateii Ynew NOCNefoBaTENbHOCTH (°,.)f ecnm  a,=-4;
g, =0,+3.

Maruit M ceasmol YneHU apMpMeTHUSCKOM nporpeccuu pasHbl 5 u 11

cooTBeTcTBoHHO. Haligpre ed nepebii YNeH M CymMY MEPBMX ABCATH Wie-
HOB.

B reometpuueckoit nporpeccuu (b ) b,=1 u b, =243. Haiigure eé
TPETHIA YUNGH M CYMMY NATH NEPBBIX YNEHOB,

Cymma Tpex uncen, obpasyiowMx apudpmMeTHUSCTKYIO NPOrPeccHI, PasHd
114, a nepeoe uncno s 3 pasa Hanbwe rpersero, Haligute meHbwes us
3TUX YUCen.

Haliaure nepesit Wnen W 3HAMEHATENS FEOMBTPMYECKOW NPOTPeccuu,
eCRM ee NATHIH YneH Bonble TpaTbero Ha 72, a BTOPON MEHDLI® YETBEPTO-
ro na 36,
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KoHTponbibie uamepuTensHsie marepuans no anrebpe. 9 knoce

§4. CNYYAMHLIE COBbITUA U BEPORTHOCTD. BbIYMCNEHUE

BEPOSTHOCTEN, NEPEGOP BAPUMAHTOB U 3NIEMEHTDI
KOMBUHATOPUKHW. UCTNILITAHUS BEPHYSUIA. CAYYARHDLIE
BENWYMHDLI W UX XAPAKTEPUCTUKM, YACTOTA U
BEPOSTHOCTL. 3AKOH BONBLUMX YHUCEN. OLIEHKA
BEPOARTHOCTEA HACTYTUIEHUS COBbITMIA B NPOCTEALLUNX
MPAKTMYECKUX CUTYALIMAX

3neueu'rbl xomGunaropuku. Hauanbmbie csenewns

2,

3.

4.

5.

7.

60

M3 TEOPWUM BEPOATHOCTEN

Bapwant 1

Yacme |

M3 yeTeipex Npnaepos OAUMNMGHL NO AHFAMHCKOMY A3MKY M TPEX Npu-
38pOB OAMMAMAAK NO GPAHLYICKOMY A36IKY HARO BHEPATE ABYX Yenosex
ANA NPOBEAEHHS 3KCKYPCHM NO WKONS ASNSrauMAM WKONLHHUKOB M3 AHr-
nun n Dparumn. CKONLKMMM CNOCOBAMM 3TO MOXNO CReNATLY

MapuHa pewmna nNOcnaTtk NATE PO3HMX CMOWAMKOB NATM NOAPYIOM.
Cxonsknmm cnocobammu OHO MOXET 3TO caenaTts

Nary woHowei 1 Tpu Aesywku kynunn 8 Bunetoe 8 KMHOTeaTp (MecTa &
oanoM paay, MAYT noApsa). CKONLKMMM CNOCOBAMM OHM MOTYT pa3mec-
TUTBCA, €CNM ABBYILKM XOTHT CUpeTs oBa3aTensHo smecte?

Kaxpas xoMaHao HO perate AONXHA UMETe ABYXLBETHIMA ¢nar — xpyr
OAHOMO LBETQ HA NONOTHMLLE APYroro useta. Ckoneko painuukbix ¢na-
OB MOXHO COCTABHTE, UCNONLIYR MATEPUIO CEMM LBETORB?

CKONBKO TPEX3IHOMHBX “eTHMX Yucen {6e3 nosTopeHus umbp B uncne)
MOXHO coctasute a3 umdp 1, 2, 3, 4, 5, 6%

Ha xypcax cexperapei-pedepenTos H3yYaIOTCA CTRHOTPA(GHUS, MOLWMHO-
NMCL, PYCCKMIA M AHFAKMIACKMI a3biku. Kaxapii aeHe wayvootes 2 paznmy-
HBX NPeaMeTA. CkonbKO ANel B PACNMCANMM 3AHATUH MOTYT BT pasHbe
Habope npeametos?

Yacre 2

Manatenscreo yuebHoO AMTEPaTYPDI BLINYCTMAG K HOBOMY Y4eBHOMY ro-
ay 6 yvebunkos Guonormm u 5 — xummm. Cronexo HoGopos M3 Tpex
y4ebHHKOB GUONOTHM M ABYX — XMMMM MOXHO COCTABMTD ANA BNCTABKHT



§4. CnyvaiiHuie cobbita M 86pOATHOCTL

3.

8,

6.

7.

B xopobke nexar é cuHux KapaHaaweii v 4 kpacuuix. Kakosa seposr-
HOCTb TOFO, YTO M3 TPeX HAYTaR BLISPAHHBIX KapaHadwenr 2 GyayT CHHU-
M 1 — kpacHbimg

Bapuanr 2

Yacers 1

M3 ueTmpex IOHOWMEN U ABYX NEBYLIEK — APTHCTOB LIKONBHORO TeaTpa —
HOAO BuEPATL IOHOWY M AEBYIUKY — BeAYWMX KOHUepTd. CKOnbKMMM
cnocobamMM 3TO MOXHO CABNATL?

LWect urpokom KOMAHAN HARO PA3AATE MOWKM C HoMepamu ot |1 ao 6.
Cronekumu cnocobamu aTo MoxXHO caenars?

Ha KHHXHYIO NOAKY HOAO NOCTOBMTE 7 KHAT, H3 KOTOPBIX 3- OgHOTro QB-
TORA. CronbkMmMM CNOcoBammn 3T MOXHO CASNATL, &CNM KHMIM OQHOrO
AsTORO AOSKHEI CTOATL BmecTe?

CKORBKO PASNMYHLIX TREXLBETHLIX NAros M3 TPex BEPTUKANLHLIX NOACC
MOXHO COCTABMTD, MCIONbL3YA NOAOCH NATM LBETOB?

ConbKo HEHEeTHLIX TPexX3HauHLIX uucen (Ge3 nosTopenus Luup 8 YMcne)
MOXHO cocTasmTe M3 ydp 1, 2, 3, 4, 52

M3 natv uneHos NpaBAeHUS KOONSPATMBA HYXHO BuEpPQTL ABYX yencsex
ANA NEPEerosopos ¢o CNoHcopoM. CKONbKO NAP NOREroBOpPLIMKOB MOXHO
cocTaeuT?

Yacrn 2

B wkonbHoM CTONOBOIA MMeaTca 5 BHAOB NUPOXKOB M 3 HanuTKka. CkonbKo
HAGOPOB M3 TPEX PA3HBIX MMPOXKKOB M ABYX HAMUTKOB MOXHO KYNuTL?

B kopobke nexar 7 KOHGET C NMMOHHON HOUMHKON U 3 — C ANENbCHHO-
soi. Kakosa BepoATHOCTE TOro, YTO M3 NSTM Hayrap BeBpanHLIX KoHer
3 6yAyT C IMMONHOM HOYMHKOM M 2 — ¢ anenwcwnosoi? OTser okpyramTe
AO COThIX.

Bapuanr 3

Yacm: 1

M3 natu otrmanmkoe 1¢A» knacca v vetuipex oramybmkos 1«b» knacca
Hapo swbpaTe AByX uenosek (M3 KOXAOFO KAACCA NO OAHOMY) Ans no-
©37KH HO HOROTOgHI010 enky e Kpemne. Ckonbxumm cnocobamu aTo mox-
Ho caenats?

Erop pewma nocnate wWecTe PO3HWX NOINPOBUTENLHHX OTKPHTOK WECTH
APY3bAM. CKONBKMMH CNOCOBAMM OH MOXET 3TO caenaTe?
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KoHTponeHite HamepuTenshbie marepuans no anrebpe. ¢ knace

3. Cemb onHOXNOCCHUL KYNUNK SuneTel B Tearp (MecTa 8 ofHOM PAgY, MAYT
noppsa). Ckonbkumu cnocoBamm OHWM MOTYT PA3MECTHTRCH, eCnu Ase
MOAPYrH XOTAT cuaeTs oBazarensHo emecte?

4. Ckroneko pasnmuHeix TPEXUBETHbIX GNArOB U3 TPeX rOPHIOHTANbHLIX N0~
NOC MOXHO COCTABHTD, UCNONbLIYA NONOCH WOCTH LseToB?

5. Cronuko TpexaHauHeix 4eTHMX uHcen (Bes nosTopeHus uudp B wicne)
MOXHO COCTOBWTE H3 uMdp 3, 4, 5, 6, 7%

6. [Ina nposegenun cepum ¢ytBonshelx maTtueid Hapo cospate Bpuraasl U3
TPex cynei (noGuie ase Bpuraas ACAKHL PA3NMUATLCA XOTA BB OAHUM
cyarei). Ckonbko Bpuras MOXHO COCTOBUTE, 8CNIH MMEETCA LISCTL CYAaH-~
KaHaMpatop?

Yacte 2

7. B xoHpuTepckoi npopaercs 5 supos BMCKBMTHHX M 4 BMAO MECOUHBIX
NHPOXHUIX. Cxonbko pPa3nU4HbBIX HOBOPOB M3 ABYX GMCKBMTHBEX W ABYX
RECOUHBIX MUPOXKHBIX MOXHO COCTABHUTLE

8. B xopobxe nexar 7 cuHmx kapauaatuest u 3 xpacHeix. Kakosa seposr-
HOCTL TOTO, YTO W3 4OTHIPEX HAYrom BuOPaHHLIX KapaHaowen 2 Synyr
CMHUMM M 2 — KPACHBIMMT

Bapuant 4

HYacms 1

1. U3 natu cnecapeit u asyx sNeKTPHMKOB HAAO COCTABMTL PEMOHTHYIO Bpm-
ragy M3 ABYX YENOBOK — NPSACTABHTENSH KOXAOH npodeceun. Cxonbku-
MM cnocoBamm aTo MoXHO caenaTe?

2. Nsme nnosuce Hopo pacnpeaenmTs NO NATH gopoxkam Haccelina. Ckone-
KHMM COCOBAMM 3TO MOXHO CRENATL?

3. Nate yuebHWKOB M TPM CNPABOMHWUKG HAAO MOCTOBMTL HO OAHY NOAKY TaK,
yToBLt CPABOYHUKM CTOANK BmecTe. CKONBKMMU CROCOBAMM 3TO MOXHO
cAenaTe?

4, Cronbko paznuyHbix 4eTLIPEXLBETHEIX GNaros M3 HeThipex BepTMKANbHEIX
NONOC MOXHO COCTOBMT, HCRONL3YA MNOAOCH LWECTH LBeTOBS

5. Cronuko HeweTHuX TpexaHauHeiX Yucen (Bes nosTopeHus undp & uucne)
MOXHO COCTOBMTb U3 undp 4, 5, 6, 7, 82

6. M3 cemmn uneHos NPaBneHMa KOONEPATMBA HYXHO BLIBPATL TPeX 4enosex
ANA NePErceopos €O CHOHCOPOM, CKONBKO TPOEK NEPeroBopLLMKOB MOX-
HO COCTaBHTLY
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§4. Cnyuaiinuie cobumia u seposTHOCTL

7.

3.

4,

5.

2.

3‘

4’

5.

Yacre 2

B wkonbHOM CTONOBOM UMEETCH 5 BUAOB NMPOXKOE € PASHOM HOMMHKOM M
4 smaa nMpoxHBIX. CkONbKO HOBOPOB M3 TPeX PA3HLIX MMPOXKOB M ABYX
NUPOXHBIX MOXHO KYNMTLE

B kopobke nexar & «konder ¢ OpPexoBOM HAUMMKOW M 4 —
¢ mapmenaaHoi, Kakosa BeposTHOCTE TOrO, HTO M3 YOTHIPEX HUYFOA Bbi-
6panHbix koHdeT 2 Gyger ¢ opexoBoi HOUMHKON M 2 — C MOpPMEeNapHONH?
Orser oxkpyrnmTe Ao coThix.

KOHTPONbHASN PABOTA 5.
INEMEHTLI KOMEUHATOPMKW U TEOPUM BEPOATHOCTENA

Bapwuanur 1

10+ 91
Buiumcnure .
8!

B xnacce u3 15 yenosex Hapo BHGPaATL Tpex peneraros Ha KoHdepe-
umio, Ckoneko cyLecTayeT BUPMAHTOB Bubopa?

Hayrog nassisaerca umcno ot 11 o 40. Kakosa seposTHocTs Toro, uro
3TO YMeno kparHo 5%

Ma konopw KapT {36 nucTos) BunmMmaoT nayran ase kaptul. Kokoea se-
POSTHOCTL TOTO, HTO 3TO KUPTH YOPHOM MACTHE

Bpowensl aee MrpanbHuie KOCTH (KYEMKM, HO PPANAX KOTOPLIX HANMCONBI
uwiena 1, 2, 3, 4, 5 u 6). Kakoea eepoaTHoCTL Toro, uto xora 6ul Ha 0ANHOM
KOCTM BbinageT 2 ouka?

Bapuanr 2

91-8l

Bulumcnure

B rypuctmueckoil rpynne m3 15 yenosex Hopo swbpare asyx Tonorpa-
dos. Ckonsko cywecteyer saprantos eubopa?

Hayraa nasusoertca wucno ot 11 go 30. Kaxosa seporthocts Toro, yro
3TO YMCNO KpaTHo 4%

M3 konopsl kapt (36 nuctos) BwHMMaoT Hayrap ase kapTsi. Kakosa se-
POATHOCTL TOrO, 4TO 3TO KAPTH MQOCTH NHKE

BpoweHs ape MrpancHeie KOCTH (KYOHUKM, HO FPOHAX KOTOPBIX HANMCAHLI
uncna 1, 2, 3, 4, 5 u 6). Kaxosa seposTHOCTL TOrO, 4TO XOTH B8l HA ORHON
KOCTH BHINGAGT YOTHOA YMCNO OYKOBY
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KoHTponbhbie nameputensiiie marepuansl no aarebpe. 9 xnacc

1.

2.

3.

4.

5.
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Bapuant 3

Sh- 41
31

B Typucruueckos rpynne u3 10 yenosek Hapo swbpats Ay X AeXypHbIX.
Ckonbko cywecTayeT sapHaHTos auibopa?d

Buymecnute

Hayran nazsisaercs uwmeno or 11 po 40. Kakosa BeposTHOCTL TOTO, 4TO
aTo yMcno He 182

U3 konopu kapt (36 nucros) swnMmaloT Hayrag ase kapTu. Kakosa ee-
POATHOCTL TOTQ, UTO 3TO ABA KOpONa?

Bpowenn aBe urpanbHbie KOCTH (KYGUKM, HO FPAHAX KOTOPLIX HAMMCGHLI
wuena 1, 2, 3, 4, 5 m 6). Kakosa eeposTHOCTL TOTO, 4TO XOTH 66 HO OAHON
KOCTM BunapeT 4 ouka?

Bapuaur 4

61- 51
Betumenure ———.
A
B Typuctckoit rpynne uz 12 yenosek HOAO BuIGPATE TPEX AEXYPHBIX.

Cxoneko CyuiecTayer BapHAHTOB Buibopa?

Hayrap nassisaerca yucno ot 11 go 40. Kakosa sepoatHocTs Tore, 4to
3TO WMCAO KpaTHo 8%

M3 xonoam kapt {36 nuctos) unmmaloT Hayrag aee kaprei. Kakoea Be-
POATHOCTE TOTO, YTO 3TH ABE KAPTH = KAPTHHKWE

Bpowenw pse urpansHbe KOCTM {KYBMKW, HQ FPAHSX KOTOPBIX HONKCOHLI
wicna 1, 2, 3, 4, 5 v 6). Kakosa eeposTHOCTL TOro, 4To XoTa 61 Ha oaHOH
KOCTH BHINAAGT HEYETHOR YHCNO OuKOB?



MNoetopenne

NOBTOPEHUE

Oﬁoﬁlqmon;ee NOBTOpeHMe Kypea anreSpn
OCHOBHON WIKONBI

Bapuanr 1

Yacro 1

o’ -(8p)
LU

p
2. Onn caxgodi dyuKusm, 30RQHHON BOPMYNON, YKOXMTE HU3BAHME ee
rpaduxa.

Popmyan

A)y=-3  Bjy=-3 B) y=5x—4x’ +8
X

Hazsanue rpadpnka

1) napabona 2)runepbona  3)n 5 4) rouka
A B B

1. Ynpocrure suipaxeHue

3x-3
x+2

4, Yxaxwure TpaxuneH, KOTOpblﬁ NPHMHUMAET TONBKO HENCNCKUTENABHME 3HA-
HYaHuA.

1) x*+8x+14 3) x*-10x+24
2) 12x-x*-34 4) 8x—x?-16

5. Haoligute cymmy nepebix 4HeTolpex 4NeHOB NOCNEAOBATEALHOCTH
a,=2-3".

3. Pewmre vepasencreo <2.

6. Pewmre ypasHenne x°+26x> —27 =0.

Yacrn 2

3.
7. Pewumte cuctemy ypaBHeHuit y x
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KoHTponeHse namepurenbHe marepuans no anrebpe. 9 xnace

8. Typucr npeoponen 160 km, npuuem —:- 3TOrO NYTH OH NpoOeXOn

HO MOLLMNE, O OCTONILHYIO 4aCTs — Ha katepe. Ha mawune Typuct exan
Ha 15 mun gonblie, yem HO KoTepe, A cKOpOCTs Katepa Ha 20 km/4
MeHbIWe CKOPOCTH MOWHWHE. Haligre CKOPOCTE MAWMHL, BCAM OHO
meHbwe 20 wu/u,

Bapuanr 2
Yacm )
5 (o432
1. ¥Ynpocrure supaxeHune %—)—.

2. [na kaxpod dyHkumn, 2aaaHHON GOPMYNOH, YKOXMTE HOA3BAHWE @8
rpaduxa.

Dopmynes
A) ’4’:—2 5} y=5—4x2—3x B) y:—i
x 6

Haanauwe rpaguxa

1} napabona 2) unepbona 3] okpyxHocre 4} npamos
A B B

3. Pewwnre nepasencrso 2x-4 .
x+2

4, Yxaxute TpexuneH, KOTOPbIi NPHHAMAST TONLKO HEOTPULATENbHLIE 3HA-
YeHMA.
1} éx—x2-9 3) 12x-x2~-34
2} x*-16x+64 4) 9x?-12x-1

5. Haiiaure cymmy nepsmx nam wneHos nocneposarensHoctd a, =3-2" .

6. Pewnre ypaexenne x* +7x° -8=0,

7. Pewwnre cuctemy ypaevennii {y x &
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Mostopenue

2.

3.

4.

5.

6.

7.

Typucr ponxex Gun npoiith 28 kM ¢ onpeaenexHoit ckopoctuio. B nep-
s6iit aeHb oM npowen 12 km co ckopocTbio, Ha 1 v/« Bonbweii, yem 3a-
nnaHMpoBaHHas. Bo BTopoii genb OH NPoLEN OCTABLIYIOCH MACTb MYTH €O
CKOPOCTLIO, HA 2 KM/ y MeHBWeH, Yem B Nepebii. Ha sace nyTe TypucT 30-
TpaTUn & 4. 30 KAKOE BpeMA TYPHMCT NIGHMPOBAN NPOIUTH Bech NyTbE

Bapuwanr 3

HYacrs 1
c -(6»:"5 )2

cd

YnpocTture supaxeHmne

Ons xaxpoit $yHkumy, 3aa0HHON GOPMYNOH, YKAXMTE HQA3BAHWE ee

rpadmxa.
Dopmynel
A)y=-3 B) y=—2 B) y=8—-2x" +3x
x 5
Hassauwme rpaduka
1) mnepbona 2] napabona 3] Touka 4) npaman
A [ B
Pewwre nepasencreo 2x+3 21.
x+2

Yxaxute TPOXMYAEH, l(O'I'OpIslﬁ NPAUHHUMALCT TONBKO AOAOXKHUTENbHEE 3HAYS-
HUR.

1) 3x2-10x+9 3) x*+8x+16

2) 12x-x*-34 4) 8x-x*-18

Holiaute cymmy nepesix AOBATM  YNeHOB  NOCNEAOBATENLHOCTM
a,=4n-2,

Pewure ypasHenue x® —26x* —27 =0.

Yacre 2

X_4.Y
_=-4.L=3
Pewwure cucremy ypaeHenwii { y x

xy=4,
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KoHTpORbHEE MamepUTenbHbIS MaTepHON No anrebps. 9 knacc

8. Nopoxoa aonxen Sun npoiiTi 72 Km ¢ onpeaeneHHoit ckopoctio, Mep-
8YI0 NONOBMHY NYTH OH NPOWEN CO CKOPOCTLIO, HA 3 XM/ 4 MeHbwel, o
sTopyio — Ha 3 KM/ 4 Gonblen, yem sonnaHKposano. Ha seck nym napo-
xof 3arpatin 5 4. Ha ckonbko mmHyT onosaan napoxon?

Bapuwaur 4

Yacms )

a® -(50"’ )2 .

u?

1. Ynpocrure smpaxenne

2. Ona kaxgor byHKuMM, 30AQHHON GOPMYNON, YKQXMTE HO3BOHME 8
rpaduka,

Dopmynpi
A) y=4x-3x*+9 B) y=--7- B) y:—i
x 7
Hazsanwe rpaduka
1) runepSona 2} oxkpyxHocts 3] npamas 4) napabona

x—321'
x+2

4. Ykaxute TPexunen, KOTOPbIi NPUHAMOET TONBKO OTPHLATENbHLIE 3HAYS-
HMA.
1) x?*—6x+5 3} 12x-4x*-13
2) x?-16x+64 4) 12x-x2-34

3. Halipmte cymmy nepabix aecati uneHoe nocnegoeatensHoctv a, =3n+1.

3. Pewure Hepaseuctso

6. Pewmure ypasnenne x° -7x> -8=0.

Yacrp 2

7. Pewmnte cuctemy ypasHenmii {y x 12

8. Moean ponxen 6bin NpoitTv 54 kM. Mpoiiga 14 km, oH 3aaepxanca Ha 10
MHH Y ceeTodopd. Yeenuuns napsoHavansHyio ckopocte Ha 10 km/y, o
NPHGHIN HO MECTO HOSHAYEHHA ¢ ONO3RaHKHem HO 2 muH, HaliguTe nepeo-
HQYAMbHYIO CKOPOCTs NOB3AA.
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MosTopexne

KOHTPORALHAS PABOTA 6.
UTOrOBAA

Bopwanr

1. Ha pucynke noctpoen rpadmx ¢pynkummn y =F(x) ¢ obnacrio onpene-
nenmna [-3; 5]. Haitaure obnacte sHauenuii 3705 dynkumm.

: .rjh . B N R :

2. Tpadmkn dyHkumii y =1—x* u y =—x—1 nepecexaiorca & Touxax A v B.

Buumcnure xoopamHare Touku B.
b

=—x~[

x+y=2
y!—-x?=12,

3. Pewmre crcTemy ypasHennit {

3-2x

x+2

5. [dana reometpuveckas nporpeccus —24;-12; —6;.... Holpmre cymmy
Nepebix NATM 68 wNeHOoB.

6. B copeBHOBUHMM NO METAHWIO KOMBA YHaCTBYIOT 4 cnoprcmena v Opan-
umn, 7 cnopremenos 13 Lsewn n 9 cnopramenos w3 Mranum, Nopapox, &
KOTOPOM BLICTYNAIOT CROPTCMEHE), Onpeaeansercs xpebuam. HoMpure pepo-
ATHOCTD TOTO, HYTO CMIOPTCMEH, BLICTYNIOWMH NOGNEOHUM, OKQXETCA M3
DOpanwm.

4. Pewuute HepoBeHCTBO +1<0.
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KoHTponeHie m3mepuTenbHbie maTepndnsl no anrebpe. ¢ knacc

7. PaccrosHue mexay aBYMA NYHKTOMM aBTOMOBMAL gonxen Guin NpokiTH 3a
3 4. Mepouie 2 ¥ OH &XON € HAMBHEHHON CKOPOCTHIO, O 3ATeM YBENMUMA
ee Ho 10 km/ 4, NOTOMY B KOHEUHBIA NYHKT NPpHexan Ha 12 MmiH paHble,
yem npegnonaran. Haliaure paccToaHue MeXay 3THMM IYHKTAMM.

1 1) m*-n’ "
8. Ynpocure supaxenve | ———{: M HaWgMTe 8ro 3HauYeHMe NpM
n m/ 3mn
m=v7 -4 un=2-J7.
Bapuaur 2

1. Ha pucynke noctpoen rpadme $yHkumm y =F(x) ¢ obnactuio onpepe-
nenus [—4; 5]. Haitgure 06nacts anauenusi 31oM dymxipm,

b Teh T

2. Tpadukm pywkumin y =x°-3 n y =—x-1 nepecexaiotcs 8 Toukax A W
B. BuumcnuTte KoOpaMHATH Touku B.
Y y = -3

Q
x+y=6
x?-y?=12,

y = —x—1

3. Pewmre cuctemy ypasHemnmii {

1-2x
+120.
3

4, Pewute HepaseHcTsO
x -
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Nostopenme

5. Noua reometpuueckan nporpeccua —0,25;-1; —4;.... Halgure cymmy
NepeEbLiX NATH &8 YNSHOB,

6. B cpearem na 1000 amropyvex, nocrynuewmx 8 npoaaxy, 15 numuyt
NAGXO MNM He NMwyT. HoMauTe BEPOATHOCTL TOTQ, YTO OAHO CRYMAHHO
BGPOHHOA QBTOPYYUKA NUWET XOPOoLW O,

7. Jloaxa nponnuing 3a 3 4OCO NO TEHEHMIO TUKOS Xe PACCTORHWE, KAKOe 30
4 vaca oHa nponnuna npotue TeusHua. Haitgure pacctoanme, kotopoe
nponneng nogKa BHM2 No TeYeHMID, ecnM Cosmel'"‘laﬂ CKOPOCTE NOAKM
pasHo 14 km/u.

8. Ynpoctvte Bripoxeumne Sxy 5 (-l—l] M HOHgMTe ero anaueHue npu
x‘=y" \y x
x=J5+3n y=l—\/§-
Bapuanr 3

1. Ha pucyuxe noctpoen rpadux dyrkumm y =f(x) ¢ oBnacteio onpege-

nenma [—5; 3]. Haviaure oBnacTs anauexuit 31oi dyHKumw,

Ly 3

| /\\/ B
:-35:;\1155

2. Tpaduxm pyHkumi y=2-x2 M y=2x-1 nepecexaiotca B TouKax A u
B. BulumcnuTe KOOPAMHATH TOHKH A.

N fr=2e
¥=2 ‘/
of X
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KontponsHie namepurenctbie morepuans no anrebpe. 9 knace

3.

4.

6.

7.

8.

72

. [x-y=2
Pewnrte cuctemy ypasnenmn ¢ °
x"-y* =8,
PewnTe Hepasencreo 2x-3 3
x+1

Aana apudpmernuecxas nporpeccua —7;-5;-3;.... Hoigure cymmy
NepEbIX WeCTH eé YARHOS,

B copesHOBAHMM NO NPLIXKAM B BOAY y4ACTBYIOT 9 cnoprcmenos M3 Ku-
Tas, 7 w3 BeetHama, 8 u3 Anonum, 6 us Taunanpa. Nopsaaek, s koropom
BLICTYTIQIOT CNOPTCMEHD), onpeaensetca xpebuem. Haliawre sepoatHocTs
TOFO, NTO CMOPTCMEN, BEICTYNAIOWMH BTOPLIM, oxaxeres U3 Kuras,

PaccTonnne mexay ABYMA MyHKTOMM GBTOMOGMNL ROMKeH Suin npoexate
3a 4 u, MNepsuie 2 4 OH 8XAN C HAMEOYEHHOMU CKOPOCTLIO, O 30TEM CHM3MA
ee na 10 xm/4, nosromy B koneunnit nynxt npuexan Ha 20 Mun nosxe,
wem npeanonaran, Halaure nepaoHAYANLHYIO CXOPOCTL asTomobBuAR.

Ynpocmite ssipaxenme [ 1 ]: S nalgure ero snavemme
P-9 p+q/ ptgq

npu p=+3-5u q=/3-1.

Bapuaur 4

Ha pucynxe noctpoen rpadux ymkum y =f {x) ¢ obnacteio onpepe-
newna [-5; 4]. Hotiaute obnacts anavenuin aToi dyHKLLm.




Mostopenne

2. Tpagurm Py y =x? —1 u y = -2x+2 NepecexaioTcs & ToUkax A M
B. BomcnMTe KOOPAMHATH TOMKM A,

y 2
) =x"—1

0 x

y=-2x+2
x—y=6

3. PewmnTte cuctemy ypasHeHin
» {y’ -x*=12,

2x+1

4. Peuwmre HepaBeHCTBO
x-3

<1.

5. faHo apudmetnueckan nporpeceus §; 2; — ;... . Haligure cymmy nepesix
WACTH 88 YNOHOB.

&. B cpepqem ma 1500 akkymynsropoe, NOCTYMBLIMX B APOAAXY, & Hewc-
npasHu. HolguTe BEPOATHOCTL TOro, YTO OAMH CAYMAWHO BLIGPAHHLIH NPK
MOKYNKe OKKYMYNATOP OKOXETCA HCPOBHBIM,

7. CamoxogHoa Gapxa, cobcreeHHan ckopocTe kotopoi pasHa 20 km/v,
NPOWNA NO PeKe OT OFHOW NPHCTAHN A0 APYrol 96 KM M sepHynace 06-
patHo. 3a 370 Xe spems nnot nponnuin 40 xm. Holpure spema ABMXEHN:
Gopxw Beepx no pexe.

1_1
a-b a+b

8. Ynpocture sepaxenme a : b ( J M HaHOWTe Bro 3HAaYeHHUE NPH

a=v2-7 nb=y2+3.
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KoHTponbHbIS M3MepUTENLHME MATEPHANL NC anrebpe. ? knacc

H-rorouoe nosTopeHue Kypca anrebpsi ocHoBHOW
wxonsl {Tect B popmare MMA)

Kenkasit BOPMOHT KOHTPONbHBIX M3MEpHTeNbHbIX maTepuanos MTMA coctomu M3
TREx mopyneir; «Anrebpa», «leomerpuan, «PeanbHas maremamka», Beero s
pabore 26 3aponui, w3 xotopwx 20 3aganmii 6aaosoro yposxa (yacts I} u
6 3apaHMi nosbiLeHHOro YpoRHA (vacts ).

Mpueegem wOCTE PABOTLI, KOTOPAS COCTOMT TONLKO W3 TIOPBOO W
TPOTWOTO MOXYNGH.

HHCTPYKUMA MO BaionHeHwo pabotu

Ofwee spems paborul — 120 mumyr.

Mogyne cAnreBpa» conepxor 11 aapomuin: B yoctv | — 8 3qaaHMi © KpaTKMm
CTBOTOM, BLUISOPOM OTBETU M YCTAHOBNSHWEM cooTeeTCTRM; B yacm It — 3 aananus,
TRESYIOLME NONHOMO PABEPHYTOMO PELLSHMA.

Mogyne «PeanbHos matemarMka» cORepxMT & 3GNAHWA Bee 30AGHMA — B
4acTH |, € KpaTKum OTBeTOM 1 BBIGOPOM OTBETA.

Chovana eunonmsitre aaparus vocty |, Cosetyem HOuwaTs ¢ Toro mopyns,
30A0HMA KOTOPOTO BLI3LIBOIOT ¥ Boc mewbwe aaTpyaHenuit. [nn 3koHOMMM
BPEMOHM NPONYCKAMTE 30AGHME, KOTORPOEe He YAGETCA BLINOMHWTE CPA3Y, M
nepexcgMTe K cnegyiowemy, Ecm ocranercs epems, Bu cuoxete eepHyTca k
NPOMYLISHHBIM 3ONTHUAM.

Bce Heobxopumpie BLINMCNOHMA, NpecBpasoBaHMA M T.A. BHNOAHAHTe B
uepHOBMKe. 3anMc B YepHoeMKe HO BYAYT YYMTWBOTLCA NDM_OUSHMBAHMM
paborm, Ecnu 3aponMe copepMT PMCYHOK, TO HA HEM MOXHO BbIMONHATH
HeoGXoaMMBIe NOCTPOOHMA.

Mpu pwinonHenum 3apawni ¢ Bufopom oTeera ofseauTe HOmep
swbpannore orteera s pobore. Ecnu Bw obeenu we TOT HOMep, TO
3ouepkHuTe OBBeASHHLIN HOMEpP KpecTMKOM W 3aTem obmegMTe HOMmep
HOBOTO OTBETA.

Ecn sopmanTel OTBETO X 3QOGHMIC HE NPMBOAATCH, NONYYSHHbIA OTeeT
3ONMCHIBUSTCR B OTBEASHHOM InA 3Toro mecte, Ecnm B oTeete nonydoerca
obuikHoseHHas Apobb, ee Heobxopmo npecBposceats B AeCATHYHYIO.
Hanmenosahua B OTBeT aammchisate He chegyet. Ecnn B safnaHmy Heckonbko
OTEETOB, MX HYXHO 30NMCATH B NIOGOM NOPAaKe, PA3genss TOHKOH ¢ sanaTod (7).
B criyuae 3anMcH HeBepPHOTO OTBETA 3A4EPKHUTE 810 M 3QNMILMTE PRAOM HOBUIW.

Echv e 3agaHuH TpeSyeTcR YCTOHOBMTE COOTBETCTEME Mexay obbexramu,
BnMWMT®e B npuBeaéHHylo 8 oteete Tabnuuy nof  kawaoi  Gyxsoii
cooTeeTcTEyIoULYt0 LMGPY.

Petuetmn 30A0HMA 4OCTH 2 M OTBSTHI K HHM 3ANMCHIBAIOTCA HO OTABILHOM NIUCTE.
TexcT 30A0HMS MOXHO HE NEPENMCHIBATE, HEOBXOAMMO NUILIL YKO3ATL Ero HOMEP.

Bannui, nonyueHHbie Bamu 30 BEpHO BHINOIHEHHEIE 3QAGHHA, CYMMUPYIOTOR.
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MNoeropenne

Bapuant 1

Yacre 1

MOAYNL «<ANTEBPA»

1. Haiipure sHavenme supaxenmn 9%
Onreer;

2, OnHA M3 TOUEK, OTMEYSHHBIX HG KOOPAMHATHOM NPAMON, COOTBETCTEYST

yMcny J79 . Kakas ato Touxe?

84 BO9C D10
1) rouxa A 2) rouka B I)rouka C 4) Touka D
3. Kaxoe uz BbipaxeHmit NpM BCeX AONYCTMMBIX 3HAYEHWAX MOPEMEHHOM
PGBHO BEPAXEHMIO ¢ ¢

(e (e
1) _":_‘-9_ 3) 2
(c“ )3 " {c™ )3 e
A 4=
4. Powwure ypasHenme x° +2x2 -15x=0.
Oreer:

5. Ycranosute cooteercteme mexay rpadmkamu GyHxumit u dopmynamm,
KOTOp®I® MX 3QRAIOT.

171V

LN

"
.

Lk

L

FIELLS |

BT T
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KoHTponkHuie uamepuTentHae Matepuans no anrebpe. ¢ knace

'lly=2x2 2})!:—2)( 3) y:J; 4]y=%

Oreer:

A B B

6. Nana apudmetuueckas nporpeceus: =46,2; -1,2; 3,8; ... . HolanTte cym-
MY AEPBBIX NATH B& YNGHOB.

Oreer;
(2 ) (V)
7. Buiuncaute 3HQYSHME BbIPQXEHWS
mn
npu m=+/35, n=49.
Oreet:
-3Ix-7<2
8. Pswwmre cuctesmy HepaseHeTs .
{2)( <-3
1) (~oo; ~3) 3) (~3; -1,5]
2) [-—00: --%] 4) wHet pewenmin

MOAYNDb «PEANIBHAR MATEMATUKA»
9. B tabrnmuye npusepeHn Hopmatven no Hery wa 60 M ans yvauwmxces
6 wnacca.

Manbunkn Hesouxs
Bpems, cexyngni ( 9,8 (10,4 (11,1 [10,0!110,6 | 11,2
. Ormerxa «3» | «dn | «3» | «8» | «d» | «3»

Kokyw otmetky noayuut moanbumk, npobexaswmMin 3Ty guctaHumio 3a
10,1 cekynaui?

Oteer:

10. Ha pucyuxe uaobpaxen rpadux AsuxeHns Bo-
FOHYMKQ KOHQTHOM AOPOMM, KOTOPbIA ABMXSTCA OT
cTaHumM A ao cranumm B u obpamo 6e3 ocrano-
sok. {10 ropn3aoHTansHOM ock = Bpems asuxenms | . |. B £ S 4
OT Ha4ano pabodaro AN, NO BEPTUKANLHOW 0cH — | [T URERT )
PACCTOAHME BATOHYWKO OT cTaHupM A, Ckoneko BV Y Y R b 2
KMAOMETPOB NPOLWen BAroHYMK 30 nepssie 50 mu-
HyT paboTei?

Oraer;
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MosropeHue

11. B xope mogepHM3auMM moaenm moBunsHoro Tenedona nabop ero on-
uMi BN pacwKpen, nosToMy uena nogHanacs Ha 20%. Ha wosoropmed
pacnpopaaxe uena TenadoHa Guna cumxexa o 50% v crana paswoii
2400 py6nsam. Kakosa Guina uena Tenedona ao moaepHuaaumme

Orper;

12. Ofwas nrowaae Bcex okeaHos 3emnu pasHa npubansntensno 361280
ThicaYOM KB. kv, Ha Auarpomme NOKO3GHO COOTHOWSHME NACICAEH
okeanos. Haitgure, mcnoneayn amarpammy, nnowans ATAQHTHHSCKOrO

OKEANQ (B ThIC, KB, KM),
E Toxuit

ATnanTHyecknit

Huankckuit

I:I Cep. JlenoBHTHIH

Orvser:

13, B xoMIASKT 3K3OMBHAUMONHLIX GMNeTos No reomeTpvm exoaur 20 Gune-
TOB, B 4ETHPEX M3 KOTOPLIX — BONPOC No Teme « OxpyxHocTe», Hakgure
BEPORTHOCTD TOFO, YTO B CY4aiHO Buibpanmom [lumon Ha ak3amene Bu-
NneTe He OKOXETCH BONPOCa 06 OKPYXHOCTH,

Oreer;
14. Onavna waro P — 310 poccTosHMe OT KOHUA NATKM CNeaa OAHON HOTH A0

KOHLO MATKM Chead APYroM HOMM. Jlns nOXOAKM MYMUUH 30BUCHMOCTb Ma-
xay n {uncnom waroe & MmuHYTY) M P (anunoi wara B metpax) npubnu-

KEHHO BHPAXQSTCH GOPMYNOM %=l 40 . Onpepenute, uemy pasHa gnu-

wa wara Cepres, ecni oH agenaet 70 woros B MUHYTY.
Orser:

Yoacts 2
MOAvVIb «<ANTEBPA»

2m—4 . 52n+4

15. Cox ve apobb
pam m 50n+1
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KoHTponuHele M3MepUTENbHLIG MATEPHANL NO onrebpe. 9 knace

16, Us ropopa A 8 ropop B suexan rpysosoi asromobuns. Hepes 0,54
BCNef, 30 HUM M3 ropoaa A suiexan astobyc. Yepes 2,2 u nocne csoero
Buixonq, oBornae rpysoeuk, astobyc yaanunca ot Hero Ho 14 km. Haki-
AMTE CKOPOCTb FPY30BHKG, ecnv oHd HO 20 Km/4 MeHbBS CKOPOCTH GBTO-
Gyca.

17. Tpadmkn yHKUMIA ¥y =—Xx" +¢ U ¥y = 4X MMEIOT TOMKO OAHY oBuwyio
Touxy. Hailpure ¢ M nocTpoiite rpaduK GyHkuuM y =—x"+¢ npH HON-
AEHHOM 3HQYEHMH C.

Bapuanr 2

Yacre 1

MOAYNL «ANMEEPA»
7,9-8,5

+

1. Hoklgure 3HaueHUe BUpaXeHHS

Oreer:
2. Ogna M3 ToYeK, OTMEYEHHWX HO KOOPAMHATHOM MPAMON, COOTEETCTBYET
wcsry +/83 . Kakas 310 Touka? . L
£ 4 B9C D10
1) Touxa A 2) Touxa B 3} rouka C 4) Touka D
3. Kakoe M3 EbipaxeHmii npH BCeX AOMYCTMMBIX 3ZHAYSHMAX NSPOMEHHON
POBHO BHPAXEHUIO C° §
4 -4
'l) (c‘) c 3’ (c—‘) c‘
¢® c
2 (c-d)’ o (c—-t zcu

CS

o

4. Haligure KopeHs ypasHeHns x- =% .

Oreer:

5. Mpadmuk KGKOH M3 NEPEMMCNEHHBIX HMXe
byHKuMin n306paxén Ha pucyHke?
1} y=(x-4)
2} y=x*-2
3) y= x2—4 :
4) y=(x-2) 0
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Mosropenue

6. lTeomeTpuueckas nporpeccus (b,) 3oRaHG ycnosuamm: b'=—%,

b,.. =3b, . Haigure b;,.
Orger;

ab®
Vo] (e ve]

7. Buvmncnute 3nauenne  BbIPOXEHMA

a=64, b=v5.
Oreet:
8. Pewure Hepanencteo x* —11x +23>(x—5)’.
1) (< -2) 3) (—ee; +e0)
2) (-2; +) 4) wer pewenni

MOAYNb «PEANIbHAR MATEMATUKA»

9. B vobnuue npuBeaeHE HOPMATUBH MO MPUCEAGHMAM AN YHOLWMXCR
5 knacca.

Manvunxn | Besouxu
Konwvecrsopas | 46 | 44 | 42 | 44 | 42 | 40
Ormerxa «5» | «dn | «3» | «5» { «d» | «I»

Koxyio oTmeTxky nomyunt aesouka, npucesos 41 pas?
Onger:

10. Ha pucyuke usobpoxen rpadux penxe-
HMS BOFOHYMKO KOHOTHOM AOPOMM, KOTOPBIA
ABMXETCA OT craHuMM A a0 cranumu B u
ofpatHo Hes ocranosox. Mo ropnaoxTans-
HOM OCH — BPEMA ABMXEHMA OT HOYANO PO-
Gouero gHs, NO BEPTHKONLHOW OCH — pac-
CTOAHHE BAronumMKka ot ctaHupn A, Crxonuko
KMAOMETPOB NPOLLEN BOrOHYMK 30 NepBsie
nonaTopa vyaca paboru?

Onraer:;

11. Homep & roctuumue croun 1250 p. B cytxu. Ho nepea Hoeum ropom
CTOMMOCTE NPOXUBOMMA noananack Ha 20%, a nocne HOBOTOAHWX KOHM-
kyn cHmamnace Ha 20%. Haligure OKOHYATEALHYIO CTOMMOCTE CYTOHHOTO
NPOXMBAHKR B HOMEPE,

Ortser:
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KonuTponsHue nimepurensHiie mateprans no aarebpe. 9 knace

12, Ha anarpamme nokasawo pacnpeaenenue aemens KOxnoro depepans-
HOTO OKPYTd MO KOTBrOPHAM.

B cu
CENbXOTHAIHAUCHHA

BCRUIH JICCHOTO

$oHaa
ICMAU J8naca

D npoyMe

OnpeaenuTe, KaKas KATEropUA 3EMENb HOMMEHBLLIAR MO NNOWOAM.
1] censxo3nasHaueHus 3) aanaca
2) necworo donpa 4) npouve

13. Ha xoudepenyuio npuexanu 9 yueHeix ua Poceum, 7 — ua Ykpanue,
4 — n3 benopyconn, 3 — na Kasaxcrana, Mopapok aoknoaos onpenens-
etca xepebuéskoi. Halmre sepoATHOCTL TOTO, HTO BOCHMbIM OKOXETCH
yvacTHHK W3 Kazaxcraxa,

Oraer;

14. B cootsetcteuM ¢ aakonom [xoyna—Slewya xonmuectso tennote Q

(e mxoynax), supensemoe B TeusHWe BpemeHm | (B COKYHAOX) yHOCTKOM
2

ue
UenM, MOXHO BLIMMCAMTL NO dhopmyne Q= . T8 U — nanpaxeune 1o-

ko (s BoneTax), - Bpema {B cexyHpax}, R — conpotuenenme (B omax).
Buumcnmte conpoTHEnEHME YHACTKA LienM, B KOTOPOM B TeueHHe 5 ¢ npu
Hanpaxexuu Toka 10 B suipennerca 2000 pxoyneis Tenno,

Onaer:

Yacm 2

MOQYNb «ANWEGPA»
5n-5 .2 2045

16. Tennoxop MAST No TeueHMI® pexM B 5 pa3 MBANEHHES, Yem CKYTEp Npo-
TMB TENEHMA, A NO TEUEHMIO CKyTep MAST B 9 pa3 BuicTpes, Yem Tennoxon,
npotus Teuenus. Bo ckonbko pas cobeTBenHan ckopocTs ckyTepa Gonswe
cobcTeeHHon ckopocTn Tennoxoaa? (CobcTBeHHOR CKOPOCTE — CKOPOCTL
B HENOABMXHONW BORS.}
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15, Cokpamite apobe



NosTopenne

17. Mocrpoitre rpadmx dyrkumn y =|x? —=2x—3| ¥ HaHaMTe, NPM KOKMX

3.

4.

3.

BHQUEHUSX N NPAMOR ¥ =N NEPeCceKaeT NOCTPOSHHLIH rpAgHK posHo B
TPEX TOMKAX,

Bapuant 3

Yacrp 1

MOAYADL «ANTEEPA»

55-28

Harigure 3Havenme BMpaxeHus 3%

Ommer:
ORHA M3 TONEK, OTMENEHHBIX HO KOOPAWHOTHON NPAMON, COOTBETCTBYeT

wncny 39 . Kaxas a70 Touxa?
64 B1C DB
1] rouka A 2) vouka B 3) rouka C 4) vouka D

Kakoe w3 swpaxenuii npu BCEX ACMYCTMMBIX 3HOHEHMAX MEPEMEHHOM
paBHO BupaXeHmio c* ¢

, e 4 e
c-? c-ll
-4\ 18 3 5
y I g )
Haigure kopHM ypasreHus x? —7x=18.
Orser:

Ycranosute cooteeTcTBME Mexay GOpMyNaMM, 3UACIOWMMHY PYHKUWH, 1
MX FPatMKaMK.

Dynxuwn
A) y+x+2=0
B) x-y=2
B) y=—x+2
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KoHTponsheie namepurentinie mateprans no anreGpe. ? xnacc

Orser:

A B B

6. [ana reomeTpruscian nporpeccus: L

% 2 1; ... . Haitaure nponsse-

LEHME NEPBbLIX NATH 8& WIEHOS,
Omer;

(x+y) —(x=y)’

7. BoivcnuTe 3naueHHe BUPaOXEeHMA npM x=2, y= J5.

x3y3
Orser:;
8. Pawpnre cucTemy HepaseHcTs {Z(x -Nz-7 .
-3x<é
1) wert pewexnn 3) (—oo; +20)
2) [-2.5; -2) 1] (-2; +=)

MOAYNDb «PEANLHARA MATEMATUKA»
9. Kypumnpie siiua B 30BMCMMOCTH OT MX MACCH NOAPA3AENIIOT MO 5 karero-
pwit: mbicluias, oTSOPHAS, NEPeas, BTOPaA M Tpetha. Mcnonbaya AaHHbe,
ApeRCcTaBReHHLIE B TaBNULS, Onpenenmre xaTeropmio Ao maccoi 53,8 r.

Kareropus Macca siiga, r

Bumcwas 75,0 v sbiwe

Orbopras 65,0-749

Mepaas 55,0 -64,0

Bropas 45,0 - 54,9

Tperes 35,0 -44,9

Orser:

10. Ha pucynxe naobpaxen rpadux asmxenms ——
BAFOHYMKO KOHATHOM AOPOTM, KOTOPBIM ABM- § s - rieaio oo oroe

XQTCA OT CTaHUMM A Ao craHumm B u obpartHo i TR
6e3 ocranosok. Mo ropusoHTaRbHOM OCH —
BPEMA ABMXEHMA OT Hauana pafousro gHA, no
BOPTMKONBHOM OCH — POCCTOAMME BOTOHYMKA
or craHumm A. Ckonbko meTpoB Npowen Ba- ¥ ¥ ¥y
FOHYMK 30 nepssie 2,5 vaco pobote? o 1 g ‘
Orser; * '
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MorTopenne

11. flepen Hossim ronom ceexue orypusl npoaasanmce no uexne 120 p. 2a 1
xkr. Mo OKOHYOHMM NPASAHMKA MX LeHO yMmeHsmnack Ha 20%, a vepes
Hefenio cHMaunace ewd Ha 10%. Kaxon crana uema orypuoce nocne sTo-
pOro cHUXeHUAE

Oreer:

12. B teuenue mecaua aunepu Meanos, Monoe, Cepos u Tutor npoaanm
napTMio odpUcHON TexHukM. Brnop kaxaoro aunepa oTpaxeH Ha AMa-

rpamme.
% Hsanos

Honor

Kokyio npumepHo wacT napmm {8 npouentax) peanusosan MeaHos?
1) #0% 2} 65% 3) 45% 4} 30%

13. Hailgure sepostHOCTs TOrO, Yvo NPM 6POCKe ABYX MIPANLHBIX KYBUKoB
HO ORHOM BHINGRET YMCNO HE MeHbWee 4, a HO apyrom ~ Gomvwee 4, Or-
86T OKPYraAuTe RO COTLIX.

Orser;

14. OpHa M3 nosectei amepukanckoro dantacra Paa BpspGepu Hazweaer-
ca «451 rpapyc no PapenreiTys. Ceask mexpy TeMNepaTYPHLIMM LIKA-
namm Lenscua u Papenreiira sapaércs dpopmynon F=1,8C+32, rae C
— rpogycw Llenscus, F — rpagycw @opewnreiita. 3anwwure B rpoaycox
Lienccus remnepotypy 451° no Qapenreiry. Orser okpyrnure ao feca-
ThiX AONeH rpagyca.

Orser;

Yacre 2
MOOAYNb «<ANTEEPA»

an+3 s bnﬂ

15. Coxparure ppobe ——— .

83



Kontponstible n3meprrensHse mareprans no anrebpe, 9 knace

16. Bacceim aanonnsetca yepes ase Tpy6u. Ecnu oTipuits Mx oanospemen-

Ho, BacceiH sanonHuTcs 3a 6 vacos. Yepes nepeyio Tpyfy moxue 3a-
nonuute Saccein Ha 5 uyacos GuicTpee, yem yepes BTopylo. 3a Kakoe
Bpemn 6acceiin 3anonHaeTca Yepes nepeyio TPYSy?

17. Mpu KakMx IHAUEHMAX M NPAMAR ¥ = M MMeeT posHO 2 obume ToukM ¢

2,

4,

5.

84

iy x2-2x, ecm x20,
rpadmrom dynxuwm ¥ =f(x), rpe F(x)= 2x—x?, ecnm x < 0%

Bapuanr 4

Yocre 1

MOZAYNb «ANFEEPA»
7,1-5,9

r

Haligurte 3HQueHHe BLIpaXeHMA

Orser:

OnHa M3 TOYEK, OTMEUEHHBIX HO KOOPAMHATHON NPAMON, COOTBETCTBYeT
ancny J61. Kakas 7o rouxa?

6 4 BT1C DB
1) Touka A 2)Touxa B 3)rvoukaC  4)touxa D

Kakoe M3 BLpOXeHMiA NPU BCeX AONYCTUMBX SHOUSHMAX NEPEMEMHON
PABKO BLIPAXEHMIO C° ¢

) (c-‘ic“ 3) (cd—rc
c [

2) (c4 )-:-l 4) (C-J )-3 cu
c c

Pewmure ypasmenme x* -5x°~36=0.
Oreer:

FPadmK KaKoW U3 NEPEHCIBHHbIX HK- l I.
xe yHKIMIA M30Bpaxen Ha pHCyHKed

2 2
x x

4 4
2) y=—— 4) y=—
X X




MosTopenue

6. Apudmetiuackan nporpeccus {a,) 3apaHa ycnoemem a, =2n—5 . Haii
AUTE CYMMY NEPBBIX WEeCTH & yNeHos,

Oreer;
7. Ynpoctute BeipoxeHue Eﬂ...ES_ W HAOWAMTE €ro 3HOMEeHME NpM
P—q pPtq
p=2‘ q=-J§ .
Orer:
8. PewwnTe HepaseHcTeo 7+2(x—1)£3+4x .
1) (=e0; ~1] 3) (—= 1]
2) [%; +0) 4) Wer pewennii

MORYNb «PEANBHAS MATEMATUKA»

9. M36LiTouHOS COASPXKAHMS XWPOBOH TKGHM B OPTAHU3Me OTPHLIATENLHO
CKAQ3neaeTa HA 3Q0p0OBLE YONOBOKA, Eé MPOUEBHTHO® COQePXAaHMe (HO
OTHOLLSHMIO K MACCE TENA) ¢ BO3PACTOM HIMEHAGTCA M XOPOKTEPHIYETCA
CNeAYIOWMMH OTMETKOMM; KO4EHb XOPOLLOY», «XOPOWOY, KYROBNETEOPU-
TensHO®, «NoXo». Onpepenute no Tabnuue, K KAKOH KATErOPHY MOXHO
OTHECTH IOHOLLY ¢ COABPXOHMEM XHPOoBOM TKaun 19,1% maccw Tena.

OMEaHb yaosnartao~ nno-
Boapacr xopowo | CPOWe pPUTensHO X0

ionoum | 15717 | eneet12% | 12-17% | 17,1-22% | Somee

ner 22,1%

1519 Bones

Besyiuxm roT smeres 17% | 17-22% 22,1 .27% 27,1%
1} oueHs xopowo 3} ynoenetsopurensHo

2} xopowo 4} nnoxo

10. Ha pucynke usobpaxen rpadmk aemxenus
BOTOHYNKO KAHOTHOW R[OPOrM, KOTOPBIN
ABMXETCA OT CTaHUMM A no ctaHuuW B w
obpartHo Gea OCTAHOBOK. Mo
FOPUM3OHTANLHOM OCH — BPEMA ABMXEHMA OT
Ha4ana pabouero f[HA, NO BEPTHKANBHON
OCH — PACCTOAHWE BATOHYHKO OT CTAHUMH A,
Ckoneko MeTpos npoOWeN BArOHYWK 30
nepsuie nontopa 4aca paboru?

OrmseT:




KoHTponeHeIe H3MEPUTENLHLIE MATAPHAAK No anrebpe. ¢ knacc

11. Nopapounuit Habop kocmetukn ctoun 2500 pybneit. MNepen npasguu-
KoM ero ueHa noguanace Ha 10%, a nocne NPO3gHMKA CHMIMAOCE HO
20%. Kaxo# crana ueHa nocne cHmxeHna?

Orper:

12. Ha guarpamme nokqiaaHo copepxaHKe NMTATERLHBIX BELECTE B neve-
Hbe.

% YTIEBOAb]

CKONBKO rPAMMOB YFREBOAOR CORBPXHTCA NpumepHO B | Kr NeveHbA?

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

13. B xomnnekr XapTOuEK ANA 3048TA NO reOMeTPMM BXORMT 16 KapToueK, B
TPEX M3 KOTOPLIX ~ BONPOC MO Teme «Tpaneuuny». Halpure sepostHOCTb
TOrO, YTO B CAYYQiHO BubpanHoil Onei kapTodke He oKaxeTcy Bonpoca
o tpaneiym. OTBeT OKRPYTAUTE RO COTHIX,

Orper:

14, 3uas QMHY WArG, Nerko BHMMCAMTL NPMEAMXEHHO NpoiaexHoe pac-
croduue s no dopmyne s=nl, rae n — yucno waros, | — pamKa wara {8

metpax). Mo a1oil xe popmyne, 3HAA KONUYSCTBO CABNGHHLIX WAroOE W
NPOHABHHOE POCCTOAHME, MOXHO BbIMMCNMTE ANHHY wara. Bueumcnute
ANMHY WIATA MYX4MHD), KOTOPMIA, caenae 20 waros, npowén 15 metpos.

Orser:
8é




Mostopenue

Yacts 2

MOAYNL «<ANTEBPA»
°n+2 . bmi
T)"*'_
16. Karep npoxogut 40 km no TeuenHic pexu 40 NYHKTA HAZHAYEHMA W NO-

€ne CTOAHKM BOIBPULLOSTCA B MYHKT OTNPaBEneHus. Cxopocts katepd s
HenoAsuxHo#A soge paeHa 18 km/y, crosHka anutes 1 u, B AYHKT oTnpan.

NeHWa KaTep Bo3aspawaeTcs vepes 5,5 u nocne ornnuitia M3 wero. Haid-
AMTE CKOPOCTL TeHEHHUA PEKM.

15. Cokpatute gpobe

17, Nocrpoiire rpadmk pyHkuMM y = |3 —x’l M HOHAWTE, NPU KAKMX 3HOYEe-

HWAX P NPAMOS ¥ =P MNePecekaeT NOCTPOSHHLI TPAPGUK POBHO B TPEX
TOUKAX.
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KONTPONMHME HIMEPHTRNEHLI® MGTEPHOAM NO onrebipe. 9 Knace

OTBETHI
Tecr 1
1 RApHAHT 2 sapuanT 3 napuaut 4 sapHaur
1 -30 15 10 -14
2 s _4 7 7
4 3 2 3
3 4 4 1 2
4 2 3 4 ]
5 [-3:1] (-%3] [-2: 2] [-4;0]
& =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 [ 9] [-5:1] [-6: 3] [-5:-1]
Tecr 2
1 sopuanY 2 sapuany 3 napuony 4 sapuany
1 2 2 1 0
2 1 3 2 3
3| (x+2)(2x-1) | (4x+1)(x-2) | (4x-W{x+2) | (2x+1)(x-2)
4 3 4 2 1
5 =0,5 0,2 0,6 1,25
) 8 g =10 =13
7 p+3 y-2 z+3 a-6é
p+2 Y+l z+4 a+l
8 16 +4 +3 15
Tocr 3
1 sapuawur 2 sapranT 3 sapuant 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
q 3 1 4 2
5 (—=; 0,5] [0,5; +o2) 1,5; +0) (~=;1,5]
6 (1;~5} (2;-5) (-2;-8) (-%5)
7 (0;-47) (0;—48) (0;-35) (0;-3¢)
8 151 10m 25 m 30m




Orsern

Tecr4
1 sopuany 2 sapMont
1 4 3
2 2,4 3,4
3 2 4
4 1 4
5 ~0,3 0,4
) 0 2
7 8 : 3
f(—SJE),f(—AJE),f{—;] {(-2) H(-48).¢(-82)
8 (2:0).(2; +o) {(=4;0},(4; +)
3 sapuany 4 sapuany
1 1 2
2 1,3 1,2
3 3 1
4 2 3
5 +0,2 +0,5
K 1 1
7 3
f(-53), #(-ov2). (-2 {(-2) (a45). (s45)
8 (—4;0),(0; 4) {-2:0),(0;2)
Kourponsnan patora 1
1 sapuany 2 mapnant 3 napuanr 4 sapuany
la| (x-5){x-8) {x+3)(x-5) (x+3)(x+9) | {x+5)(x+86)
6| (25 | 2x-D(x-8) | 3x-N(x+8) |a(x-1)(x+3)
B | HEBOIMOMHO HEBOIMOXHO (3x- 2)2 (5x+ 2)’
r| 6(x+1){x+3) (2x+3)* HEBOIMOXHO HEBOIMONHO
2 x+4 x+2 x4 x=2
x-2 x—-3 x+2 x+3
3.0 -243 1 -128 256
6 -2 -%;2 -1 =1; 1
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KoHTponbHbIE M3MepHTenbHBe maTeprantl no anredpe. ¢ knoce

4.6 {-6;2) (—oo; = 2)U(8; + o) (—0;—6)U(2; +o0)|  (-2:6)
B| [-2Z+=) (== 2] (=i - 2] [2; +)
5 (=ee; -3) (~eo; 3) (~eo; -8) -0,5
Tecr 5
1 Bapnanr 2 sapmanTt 3 maprant 4 BapwanHT
1 2 1 4 3
2 3 6 5 5
31 (18 +e) (12,5; +e0) (=oo; 2,25) (—so; 6,25)
o2, 4, ) 1.1
3 5’ ' 4 8 4
5 £2 1 3 14
é 0,2 0,5 0,25 8
7 2 -2 -2 2
8 7 +2 +6 4
Tecr é
1 sapuant 2 sapuant
1 1 2
2 (~0,8; 0,8) [-0,5; 0,5]
3 (—oo;0)U[9: 40) (—oo;0)U(7;4+00)
4 3 5
0;— 0;—
[ ‘7) [ 3]
5 [~12][3,2; +0) [-2;1]U[2,5;+)
6 (1; 5 (—o0;=0,5](1; +0)
7 10 -9
8 HET POLLSHMIA HET peLaHHid
3 sapuanT 4 sapuant
1 3 4
2 (—00;—0, 4]\[0, 4; +c) (—00;—0,9)0(0,9;+o0)
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3 (0; 4) (0; 5)
4 4 2
(—oo,o) U[E,MJ (—00'0] U[;,'l'ﬂ'ﬂ]
5 (—o2;-2,5]V[-% 1] (—o;=1]U(1,5; 3]
8 [-3:-1) (-%0,5)
7 9 8
Kosrponsras paGota 2
1 mapwanr 2 gapuany 3 papuany 4 sapwanT
1.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) (o= =TI (0,5;+ = (-0.53) (—o0;0,5)(3; +22)
3 [~ -10]U(3+w) [-7:1) (—o; =1 (2; +e0) (-1;5]
4 1 7 -2 2
1 . . 2
5 —i 5 _3r5.r _lr25 0;25, 2,5 _3_; -1
3 3
Tecy 7
1 sapuant 2 sapwant 3 mopHoHy 4 sapwanr
1 4 3 2 2
2 2 4 4 3
3 a a 2 4
4 4 2 a 2
5 {-2;=3), (2-1) | (-Z-1), (-%-2) | (~0;=2) (=4 1) [(V;=2),(~3:1)
é 4 3 2 1
7 -2; 4), (5; -3) | (-2;-6),{5:1) ~4;2),(3:-5) [(-4-2).(3;5)
8 -3 3 5 -4
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KontponbHpe nameputenshsie marepuans no anrebpe. 9 knacc

Tecr 8
1 RapuawT 2 saprany 3 BupuaHT 4 BapranT
1 2 1 0 1
2 {3 3) {6; 8) {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
5 6,5 5,5 6,5 75
& 40y 15 muH 124 104
7 (E. 2] [E. 1) (é. l] (é. 2]
55 4 4 6" 6 8 8
Kourponshas pabova 3
1 papuanr 2 sapnony 3 BopwanT 4 gapwanr
! (=15) (1:3) {(=12) (:-2)
2| &- (2:-1) (3:-2) (=2:1)
3 42 m 12mmnan 1ém & munm 8 m 30m
4 Sunl2y 4unédy Bunl2wy 24undu
Tecr 9
1 sapuaHY 2 sapuant 3 sapuant 4 sapuant
-10 20 14 -15
2 2 1 3 4
=15 -7 -17 -13
4 ? 8 3 10
7 7 9
s|[A]B[®8 A[B[B A[B[B A[B|B
3 [ 2| 4 2 [3 ] 4 2 [ 413 4 |1 113
. 15 10 13 16
45 50 100 25
8 Ao AC Ao no
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Orserm

Tecr 10
1 sapwont 2 napuanr 3 sapHanT 4 supuany
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 40 50 ) 80
3 3 3 3
& 1284 P49 61 1344
7 59000 49000 58000 57000
8 2530 2576 10010 2484
TJecr 11
1 sapwonr 2 sopnaut 3 sapsanY 4 sopuany
1 12 23 14 34
2 625 54 64 =32
1 1
3 3 5 7 2
8
4 242 26; 86 11—
3
l2 255 121l 189
29 2
é a3; 99 75;225 &0; 300 221
1 1 1 1
1| &2 _JZ,- \ﬁ AN _\F; J:
2 Y2 3 Y3
Kourponbhan paora 4
1 sapuant 2 sapuanT 3 sapuoHy 4 sapnany
1 =11 7 =5 8
2 ~9; 147 -23;-33 -4; 150 -7:65
1 63 1 121
256; VT i ; 1
3 56: 63 256" 32 27" 81 9:121
4 23 44 41 19
5|  .9g 2, -1944, ,
96;0,5 3 3 3 6;2
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KoutponbHele HamspuTensHbe marepwans: no anrebpe. ¥ knacc

Tecr 12
1 napuanr 2 sapuanr 3 napuaHT 4 sapuant
1 12 8 20 10
2 120 720 720 120
3 4320 720 1440 4320
4 42 60 120 340
5 &0 36 24 24
(] é 10 20 35
7 200 30 80 60
8 0,5 0,42 0,3 0,43
Konrponbuas paGorta 5
1 mopuanr 2 sapuonT 3 BapUaHT 4 papuoHT
1 29 64 24 25
2 455 105 45 220
3 1 1 29 2
5 4 30 15
a 17 2 L A
70 35 105 21
s| 1 3 il 3
36 4 36 4
Tecr 13
1 BapUOHY 2 sapuaHT 3 ROpUaNT 4 aapuauy
1 64p™° 49p7 36c7"? 25q7"
2 321 214 142 413
3| (-27] (~2; 6] (—o=; =)V [~ +0) [{—o0; ~2)U[5; +20)
4 4 2 1 3
-] 240 186 162 175
& -3;1 -2; 1 =1;3 -1;2
7 (3)i(-1-3)[(32): (-3:-2)| (~4-i(4) | (4:3):(-4-3)
8 80 km/u 54 36 mun 12 MMH 50 kmfu
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Konrponsson pabora &
1 sapuanT 2 papHanT 3 nopuanr 4 papmauT
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)
A1 (—=-2)y[5;+) [-2:3) | (e=Yofdi+e) | [-4:3)
5 ~46,5 -85,25 -12 -15
6 0,2 0,985 0,3 0,996
7 120 km 48 kM 70 km/u by
8 2 s 2 05| 205 |-02-2
m+n X+y p-q a-b
Teer 14
Bapwakur1 | Bopuawr2 | Bopwawr3 | Bapuanrd
Yacrs 1
1 0,75 -0,25 0,75 0,8
2 2 3 1 4
3 4 2 3 i
4 -5;0;3 12 -2;9 -3:3
A|lB|B AlB|B
5| 2Ta 3 431 3
6 19 ) 1 12
7 20 =10 0,2 14
8 3 1 4 2
9 4 3 BTOpas 3
10 2 3,6 6000 3600
n 4000 1200 84,4 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 o' ab?
16 60 xafu B é,5poa 104 2 kmfy
17 —4 4 -1;0 3
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