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NPEAUCANOBUE

Ilocobue mpegHasHaYeHO IJIA HOATOTOBKH K ToCygap-
CTBEHHOH HMTOTOBOH aTTecranmuu mo ajrebpe B 9 Kijacce B HO-
Boii dopme (A 9). 3To nepepaGoTanHoe M ZONOJIHEHHOE H3-
JaHue, B KOTOPOM YUTEH ONBIT MPOBeJileHNA 3K3aMeHa, HauaB-
meroca B 2004 r. ¢ axcnepuMeHTa B AeBATH cyObexTax PP
U TOJYUYHUBILEro K HAaCTOAINEMY BPEMEHH JOCTATOYHO HMINDPO-
KO€ pacupocTpaHeHHE,

OcHOBHOe Ha3HaA4YeHMEe HOBOM CHCTEMEI HTOI'OBOM aTTecTa-
OUM — BBEAEHHE OTKPBITOH, 00BEeKTHBHOM, He3aBHCHMOM
nponeaypsl OLEHMBAHHUA Y4YeOHBIX TOCTHIKEHHMH yJalllUXCd.
IOxs3aMeHANOHHBIEC paboThl, Hcnoab3yemelie B 'HA, paccuura-
HBI Ha BBIIIYCKHMKOB JEeBATHIX KJaccop ofigeofpasoBaTens-
HBIX YupesxAeHHH (mIKOJI, rEMHA3Mil, JAHIeeB), BRJIIOYAA
KJacchl ¢ yray6neHHBIM HM3yYeHHEeM MaTreMaTHuku. Pesynsra-
Thl 3K3aMeHa MOrYT YUYHUTHIBATHCA IpH GOPMHPOBAHMM HpO-
GOHUILHEIX JEeCATHIX KJACCOB.

Cmpyxmypa u codepicarue IK3amMeHayuoORROU pabo-
mbl OTBEUYAIOT LeJH TOCTPOSHUA cHCcTeMB! auddepeHIMpPOBaH-
HOro o0yuyeHHsI B COBpPeMEeHHOH MIKOJe, KOTopas BKJIUYAET
aBe sagaun. OgEa U3 HUX — 3T0 QOpPpMHUpOBaHHE Y BCEeX yUa-
muxcsd 6a30Boil MaTeMaTHYeCKOil HOATOTOBKHM, COCTABJIAIOIIEH
OYVHKOIHOHAJILHYIO OCHOBY o0Imiero obpasoBanus. [Ipyraa —
co3iaHue AJA YaCTH IIKOJBLHUKOB YCAOBHIii, CIIOCOOCTBYIOMINX
IOJIYYEHHIO IOBHIIIEHHOT'O YPOBHA IOATOTOBKH, AOCTATOYHOH
AJIA AKTHBHOTO HCIOJIB30BAHHA MATEMATHKH B JajbHeilmmeMm
o0yueHUH, IIpeKae BCero IpH HM3yYEHW! ee B CTApIIHX KJAac-
cax Ha NPOPUJILHOM YPOBHE. B COOTBETCTBHH C 3THM 3K3aMe-
HallMOHHasA pafGoTa cocromtT m3 ABYX uacreii. [IepBaa uacrtw
HANpaBJ/IcHa Ha IPOBEPKY 6a30B0O# IOArOTOBKH BHIIIYCKHHMKOB,
BTOpasg — Ha AuPpdepeHIMPOBAHHYIO IIDOBEPKY BJIaleHUA
MAaTEPHAJIOM Ha NOBLIIIEHHBIX YpPoBHAX. Cojeps:kanme M TOH
M ApYrod 9acTH HAXOAMTCA B PAMKaX COAEP/KAHHJ OCHOBHO-
ro obmero o6pasoBaHMA M0 MATEMATHKE, IPEAYCMOTDPEHHOrO
cTanzaprom’.

Ilepeas wacmo paborhl coaepkuT 16 3amanuii, cpegu Ko-
TOPBIX 3aJaHUA C BBIGODOM OTBeTa, ¢ KPATKMM OTBETOM H
3ajaHNA Ha COOTHeCeHMe. 3aZJaHHA PacHOJIaraloTcd IrpylnnaMu
B COOTBETCTBHH C pasfAejiaMH COAEPKAHMHA, K KOTODHIM OHH
otHOocATcA. ITo cpaBHEeHMIO ¢ TPAAUIHMOHHOM MPaAKTHKOM B pa-
60oTe ycuieHH MOHATHHHHEIE M ODpaKTUdYecKUB acmeKThI. IIpo-

! Cm. degepanuuntii xomnorenT I'ocymapeTBeRHOro cTaEAapra obiero
o6pasoBaHusa. Maremaruka. OcHoBHOe o6mee oGpasoBanne (Ilpukas MuHOG-
pasosaausi Poccuu or 05.03.2004 Ne 1089 «06 yrBepxiaernn denepajibHO-
ro komnoHeHTa I'ocyZapcTBeHHHIX 00pasoBaTeJbHHIX CTAHAAPTOB OO0INEro,
OCHOBHOrO 00miero u cpeprero (nonHoro) obimmero o6pasoBaHMs»).
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BEpKe IIOJBEPraeTc HEe TOJBKO YCBOEHNE OCHOBHLIX AJTOPUT-
MOB M IpaBWJ, HO M NOHMMAaHHE CMbICJa BaXHEHIIUX TOHA-
TH# H HX CBOMCTB, COZep:KaHUsA NPHMEHAEMbIX IPHEMOB, a
TaKKe yMeHNe IPHMMEHATh 3HAHUA B IMPOCTENMIIHNX NPaKTHYeC-
KHMX cHUTyauuax. IIpu BeIDOJHEHHH 3aJaHU IE€PBOH YaCTH
y4yainuecsa LOJKHBI IPOJAEeMOHCTPHUPOBATE OIpPeNeIeHHYIO CUC-
TeMHOCTb 3HAHHMN, YMEHUE NOJb30BATLCA PA3HLIMH MaTeMATH-
YeCKHMH A3HIKAMHU, PACIO3HABATL CTAHJAPTHHIE 3aJadd B
pasHoo6pasHuXx GHOPMYIUPOBKAX. .

Bmopaa wacmv COAEp’KUT NATH 33JaHMUI, OpelyCMaTPHBAa-
IOIIUX PA3BEPHYTHIH OTBET C 3aIMCHIO XOja penieHns. Bce maATh
'3a48Y [OPEICTABJIAIOT pa3HbIe pasfenbl COLepKaHHA.
3amaHnsa pacmoJIOKEHEl II0 HAPACTAHUIO CJIOKHOCTH — OT OT-
HOCHUTEJBbHO NPOCTOH 3aJauM AO 387a4 JOCTATOUHO CJIOYKHBIX,
TpeGyIoImuX CBOGOAHOTC BJANEHHUS MATEPHAJIOM M BBICOKOIO
YPOBHSA MaTeMaTHYeCKOro passuTusa. IlocjegHue ABe 3axayu Ha-
uboyiee CJIOMHBIC, OHU PACCUMTAHLI HA YUYANIHMXCS, W3yUABIIIHX
MAaTeMaTHKY 0oJjiee OCHOBATEJILHO, UeM B PAMKAaX HNATHIACOBOFO
Kypca. 3agaHid BTOPOi uacTH 3K3aMEHALIMOHHON paboThl HOCAT
KOMIUJIGKCHBIH XapakTep. X BBINOJHEHHe TpeOyeT YBepPeHHOIro
BaJeHNsA (hopMAIBLHO-OIEPATUBHBIM ajrebpanyecKuMM ammapa-
TOM, CIIOCOGHOCTM K HHTErpamuy 3HAHNH U3 Pa3NYHBIX TeM
Kypca, BJIaJeHHUA IIMPOKHM HaOOpoOM IIpMEMOB M CIIOCODOB pac-
cyxkaeanii. Kpome Toro, yuammmecss JOJKHEI IIPOJEMOHCTPHPO-
BaTh YMEeHHE MaTeMaTH4YeCKHM T'PAMOTHO 3allNCaTh DeIIeHHe,
NPUBOASA NIPU I3TOM HeOOXOAMMEIE IIOSICHEHWA.

Cmpyxmypa nocobua NpPOAMKTOBaHA CTPYKTYpOH H
ocobeHHOCTAMHN sK3aMeHa. COOPHHUK COCTOMT M3 TpPeX OCHOB-
HBLIX pasfielJiOB U ABYX NPHJIOXKEHHM.

Pasgen I comepkmT oOpasnbl mepBoil YacTu pabOTHI
(aBeHagmaTe HaO0OpPOB MmO JABa MNApPaJJe/JbHBIX BAaPDHAHTA).
Bo Bcex BapmauTax IpeACTaBJIeHBI cjieAyiomue OJOKHA comep-
JaHWsA: umcna (TpM 3ajaHUA), OyKBeHHbIe BhIpaskeHHA (IBa
3asaEnA), IpeoOpasoBaHUsA BBRIpAYKeHNi (TpH 3afaHHA), ypaB-
HEeHH#A M TEeKCTOBHIE 3aadH (TpH 3aJaHHNs), HepaBeHCTBa (ABa
3agaHusa), byHKOuU B rpapukH (ABa 3aJaHNA), IIOCJAENOBAa-
TeJBHOCTH M mporpeccHH (oZHO 3azaHue). Bo Bcex BapHaHTax
B OJHOM M TOM >X€ COQOTHOIIEHHM COAEPIKATCH 3aAaHAA Ha
OpPOBEPKY YMEeHHSA NPHMEHAThH HN3BECTHBIE AJTOPUTMBEI, pe-
MIATH HECJOMKHEIE 3aJa4M, He CBOAAIHECA K IPAMOMY IIPH-
MEHEHHIO ajJlOPUTMAa, NPUMEHATh 3HAHHUA B MNPOCTEHIMHUX
OPAKTHYECKHUX CHTYAOWAX, 3aJaHHUA Ha NPOBEePKY 3HAHUA
ONOpHEIX (HaKTOB, MOHMMAHMA CMBICJIA PYHAAMEHTAJILHBIX
noHATUIl. B cBoell COBOKYIHOCTH IIpeAJIO’KEHHBIE BapPHAHTHI
TIIO3BOJAIOT HOJYYHTL AOCTATOYHO IIOJHOE MPEeACTABJIEHHE O
XxapaKTepe M ypoBHE CJOKHOCTH II€PBOM YaCTH 3K3aMeHaIlH-
OHHOHM pabGoThI, MOTPEHUPOBATHCA B e€e BBIIIOJHEHNH. B KOH-
Ile pasjeyia JaHBl OTBETHI KO BCEM 3aJaHHAM.
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Pasngen II comep:kuT 3agaHUA ANA MOATOTOBKUA K BBI-
MNOJHEHWIO BTOPO# uacTH 3K3aMeHa. IloxoGHEIe 3agaHNA
HCIIOJIb3YIOTCSA B PeaJbHBIX 3K3aMEHAI[MOHHEIX paborax. 3a-
JaHWA 3TOr0 pasjaejia pacupefejeHbl I0 BOCBMH COAep>KaTeb-
HBEIM O6J0KaM: 1) BHIpa)KeHUs H HX NpeoOpas3oBaHuUs; 2) ypas-
HeHusd; 3) cUCTeMbl ypaBHEeHHNH; 4) HepaBeHCTBa; 5) HYHKINM;
6) xoopauHATHI M rpadpuKu; 7) apudpmMeTndecKas U reoMeTpH-
YyecKaA Iporpeccuy; 8) TexcroBble 3ajauyn. B kaxgom OJioke
3aJaHUfA IPEACTABJIEHHI HA TpPeX YPOBHAX B COOTBETCTBHH C
TeM, KaK OHH BKJKOYAIOTCA B 3K3aMeHaIMOHHYK pabory. Ux
OTHOCHTEJBHAA CJOMXKHOCTb YCJIOBHO 0003HAYEHA YHCJIOM OaJ-
Jos: 2 Oanga (mepBoe 3ajaHue BO BTOPO# YacTH paboThl),
4 Gaana (ABa cJaeIyIOIIHUX 3aJAaHUA B padore) M, HaKOHeL,
6 Gannos (ZBa mOCJeAHHX, Hambojee CJOMHEIX 3aJaHHA).
IIares sagad, BKJIOYAEeMEIX B OK3aMeHAOHMOHHYI0O pabory,
BEIOMpaloTca mo OAHOM, M3 pasHbIX OimokoB. B xKomue pasge-
Ja KO BCeM 3ajaHMAM NAHBLI OTBETHL M YKA3aHHUA.

Pasgen III BRAIOYaeT JBe HOJHBIe TPEeHHPOBOUHEIE
dK3aMeHAMOHHBIe PabOTHEl ¢ MHCTPYKNMeH AJN8 ydaImuxcs M
NJIaHAMH, KOHKPETU3NDPYIOIIUMH pe3yJbTaThl o6yueHus, noxa-
BepraeMble IIDOBePKe. JTH paboThl CONMPOBOYKAAIOTCA OTBETA-
MU, KOMMEHTAPUAMM MO BEINOJHEHWIO OTHEeJLHEIX 3ajaHHi,
ofpasiaMu pelmeHus 3aaHUIN C pa3BepHYTEHIM -OTBETOM.

IIpunao:xxenue 1 cogep>kKHUT MeToAWUYECKHEe DEKOMeHIa-
MU 0 OOJATOTOBKE K SK3aMeHY no aiarebpe, mpoBOIUMOMY B
HOBO# (hopMe, ¢ IPUMepPaAMHM BO3MOXKHEIX IOAXOHOB K peIllre-
HUIO 3aflaHUil mepBOil M BTOPOI dUacTeil.

IIpnaoxeHnue 2 COAEpPKUT IPUMepPH! 3a1a4d IO Bepo-
ATHOCTHO-CTATUCTUYECKON JUHUHM KYpCa OCHOBHOM IIIKOJBEI,
KOTOpDhIE XapaKTEePUIYIOT TpeOOBAHUSA K YCBOGHHIO COOTBET-
CTBYIOIEro MaTepHajia Mo OKOHYaHMH 9 Kjacca. 3ajzaduu pas-
6UTHl Ha JBe IrpyHOnel — AJaA dYacTd 1 M AJaA 4dactu 2.
B uwacTu 2 0OKOJIO Ka)XIOro HomMepa B CKoOOKax HpocTaBjeHa
nudppa (2, 4 uaux 6), obozHauawMaa €ro YCJIOBHYIO CJIOX-
HOCTh. Bce 3aJJaHMA CONPOBOKIAIOTCA peIMeHuAMHU U
oTBeTaMH. B HacTosllee BpeMs IIPOBePKA YCBOEHHA 3THUX
BONPOCOB B XOJAe rocyZapCTBEeHHOH HTOTOBOH aTTecTaluu
OCYIIECTBJIAETCA B peKHMMe 3KCIepuMeHTa. B Oamxanmme
roabl BEepPOATHOCTHO-CTATHCTHYECKHH MaTepuas OyaeT BKJIIO-
YaThCA B OOIMYI0 DK3aMEHAIIMOHHYIO pabory.

B saxjroyeHne aBTOPLI CYHUTAIOT HEOGXOAMMEBIM BHID&3HTh
GsarofapHOCTh JIOAAM, B TOH MM HHOH dopmMe cmocobcTBO-
BaBIIINM CO3ZAHUIO HOBOM CHCTEMBI HTOTOBOI aTTeCTAIlMH IO
ainrebpe B 9 kiacce. Ona Oni1a paspaborana B Xojfe SKcuepu-
MEHTa, IPOBOAUBIIErocs B AeBATH cy6wbexTax Pd: Mockos-
ckaa obisacth, Pecny6onnka Caxa (HAkyrusa), Pecnybnuka
Tarapcran, Kpacmogapckuii xpaii, Jenabunckasa o6iaacTs,
Ilckorckaa obiactb, HoBroposckas o6acts, KemepoBckas
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ob6nacts, Kanunuarpaackas o6iacTb. ABTODBI BRIPAXKaloT
ray0oKyo 6JAroJapHOCTE BCEM, KTO Y4acTBOBAJ B 3TOM IKC-
TIIepUMEHTe, ¥ IIpekJie BCero permoHaJbHBIM KOODAWHATOPaM,
obecreYnBaBITUM OPraHW3alHOHHYI0 CTOPDOHY JKCIEepHMEHTa:
T. B. A6pamosoii, I'. 1. Anexceesoii, H. E. Baiipaunomy,
I'. 3. l'abagpaxmanosoit, M. B. I'omuap, I'. E. I'pumuny,
C. B. Epemuny, B. Il. Muxaiaosoit, A. B. Ocunosnoii,
E. JI. Pyauesoii.

IlepepatoranHoe nsganne cOOPHIKA YUHNTHIBAET HAKOIIUB-
IIHCs MACCOBLIM OLBIT NPOBEAECHHs 3K3aMeHa, MMEIOLHECHA
O0IIMpHBIE pe3yabTaThl BBINOJHEHHA pabor ydamuMmucs,
PesyJIbTaThl ILIMPOKOH SKCIEPTH3H MATEPHAJIOB, aHKETHPO-
BaHNA YYHUTEJedl M METOAUCTOB II0 BCEM BOIPOCAM, CBA3AH-
HBIM ¢ HOBOH (popMOIi aTTecTauuy IO ajarebpe. ABTODHI HMCK-
PeHHe OmarofapHbI BCeM KOJIAeTaM, NPUHENMABIIMM U NpUHU-
MAIOIIIMM AKTHBHOE YJAaCTHe BO BHEJPEHHHM HOBOH CHCTEMBI
aTTecTamMM, a TaK)Ke B OOCY:KAEHHMM BCEX COJep:KaTeJLHBIX
aCIEeKTOB 9K3aMeHa, B SKCIIepTH3e pa3pabaThIiBaeMbIX MATEDH-
anos: B. K. Axumenko, JI. . Baitep, H. H. Byaumienoit,
H. Taiisyraunosoii, I'. ®. T'arayianunoit, 3. C. I'pebuenoii,
3. II. Tpomazckoii, JI. A. Oymenunoii, A. K. Odsaukosy,
M. C. HOeipaxoroii, JI. A. ¥wuryaesy, JI. X. 3akuporoit,
T. . 3akpeBckoii, A. A. 3emsmouaunoit, U. A. 3yauaoBoii,
C. B. Knumonrtopoii, E. A. Komapogoit, T. I'. Kopuunonoii,
H. H. Kyke6aepoii, B. . Kyauuxuuoit, E. U. JlemryxkoBoit,
O. T. Jlotoronen, E. 10. JIyknuenoii, T. B. MaTiomKuHoii,
C. A. Muxpoaueroii, E. B. Moposogoii, JI. A. MypaBbeBoif,
H. B. MyxameTtoBoit, 1. M. Hukurtunoii, I'. II. HukonaeBoii,
T. . Ocunosoii, M. I'. IlerpoBoii, T. B. Ilerposoit, H. A. ITu-
reeBoii, H. I'. IlomoBoii, JI. M. IIporacesuu, B. A. PoTbKu-
Hoii, H. T. PrinoBoit, E. A. Cemenko, O. II. CumopoBoii,
I'. T. Tennaxosoit, H. H. ®egoposy, 1. M. IlIura6yTauHOBY,
B. U. 9BepcroBy, E. B. Oprue.

ABTOpHI 4ypesBhIYaiiHo npusHarenbHsl W. A. Emenusoi,
H. B. Cadonosoii, JI. T. [IpumasenHo#l 3a moJie3aHble 3aMedya-
HHUA II0 COAEPXKaHUI0 cOOpDHHKA.



PASAEN |

MepBas yacTb 3K3amMeHaUMOHHOW PadoTbI.
TpeHUpoBOYHbIE BapuaHTbl

Pab6ora N@° 1

BapuanT 1

Haiiqure 3snauenmne BeipakeHHd 2x+1 npm x=—%.

A YT g

3 * 3

|

B.1 I. IIpn x:—-g— BBIDR)KEHWE He MMeeT CMEICJA

@ N3 dopmysbsr momupocT N :% BRIpasuTe pabory A.

=N =1 =
A. A_T B.A—t B. A N I'. A= Nt

@ CpaBHure a’u a®, ecm nssecrHO, uTo 0 < @ < 1.

A. a’< a? B. a2 = a®
B. a® > a® I'. [na cpaBHeHHMA He XBaTaeT XAHHBIX

E Jna Guomormdeckoit NaGoOPATOPHH KYNMIM ONTHYECKHMH

MHKDOCKOII, KOTODHIil AaeT BO3MOXHOCTb Das3jIMuaTh
06'LeKTHI pazmepoM 10 2,5 + 107° cm. Bripasure 3Ty BesiH-
YUHY B MHJLUIMMETpAX.

A. 0,0000025 MM B. 0,00025 MM
B. 0,000025 mMmm T. 0,0025 MM

B zaByx OuOamMoTekax O6nLII0 OJMHAKOBOE KOJHMUIECTBO
KHUr. Yepes rox B mnepBoi OHOJIMOTEKe YHCJIO KHHT
yBeawuuiock Ha 50%, a Bo BTopoit — B 2 pasa. B kakoit
OMOJIMOTeKe KHUT CTajdo Gonsine?

A. B nepsoit 6ubiuorexe

B. Bo BTOpoil 6ubaMOTEKE

B. Kuur ocrajocs nopoBHY

I'. [lna oTBeTa He XBaTaeT JAHHBIX
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(6]

Vnpocture Buipaxkenne (a — 4)° — 2a(3a — 4).
A. —5a% + 16 B. —5a®> + 8
B. —5a%2 + 8a - 16 . -5a¢> + 8a — 4

Kakoe 3 JaHHEBIX BBIDA)KeHHUH He PaBHO ‘/255?

V5 Vis 5 V5
Au m B. E" Bn 4J§ I‘- 8

a®+3a

CokpaTuTte Apobb -9——7

—-a

OTBeT:

Pemnte ypaBrenue 3x2 + x = 0.

OtBeT:

BriuncnuTe KOOPpAWHATHE! TOYKH IlepecedyeHMdA IPAMEIX

2x + 3y = -12 u 4x — 6y = 0.

OTBer:

BenocunmeaucT oT 0o3epa A0 AEPEBHU €Xajl CO CKOPOCTHIO
15 xm/u, a o6parHo — co ckopocTeio 10 km/4. CKOJIBKO
BPEMEeHM YIIJIO V Hero Ha AOpory OT O3epa A0 ZepeBHH,
eCA¥M Ha Bechb NYTH TyJa M OOpaTHO BeJOCHIIEeIHUCT
3arpatuna 1 u?

Ilycts x 4 — BpeMs, 3aTpadyeHHOE Ha AOPOTY OT 03epa
go nepesHu. Kakoe u3 ypaBHeHHH COOTBETCTBYET
VCJIOBHIO 3agauyn?

A. 15x = 10(1 - x)

15, 10 _y
x 1l-x

B
B. 156x + 10(1 — x) = 1
T. 15(1 — x) = 10x



IIpr kakux sHaUeHHAX X 3HAUCHHMA BeIpa)kenusa 8x — 2

Oosnirte 3HaueHUiT Bhpa)kenust 10x + 17

A. IIpu x > -1,5 B. Ilpu x < 0,5
B. Ilpn x < -1,5 T. IIpn x > 0,5

Ha pucyHke m3obpaxken rpadux Vi
byERIN

y = x2 - x - 6. \ 1 L Il I
WUcnonssya rpadpuk, pemure Hepa- —2\ 0 3 x
BEHCTBO

x2-x-6>0.

-6

OTtser:

B reomeTpuueckoii nporpeccuu b, = 64, q=—%. B raxom
ciydae IpM CPaBHEHMH YJIeHOB 3TOil NpoOrpeccHm 3HAK
HEepaBeHCTBA IIOCTaBJeH HeBEePHO?

A.b,<b, B.b,> b,
B. by>b, T. b,>b,

YcraHoBUTE COOTBETCTBHE MeXAy rpaduxamu GyHKU Uit
n dopMysaMu, 3aJAOIHMH 3TH PYHKIHHU.

Dy 2y YL ] Pl

i1 S 1 _\ p [ IO R
__0] ‘ "\ 0 1..%
=2x ©O6)y=-2x -3 rNy=2x-3




Ilnor nasiBer mo pexke. Ha pucynke msobpaskeH rpadux
€r0 JABUKEHMSA: II0 TOPM3OHTAJBHOM OCH OTKJIAABIBAETCS
BpeMsaA JBUXKEHUs {, N0 BePTHUKAJLHOM — paccTosHUeE S,
KOTOpO€e IIPOIIBIN IUIOT. Ha KakoM ydyacTKe IYTH CKO-
POCTH TeueHHUs HauboJsblnag?

A.Or A oo B B.Or C go D
B. Or B o C I'. Or D o E



Pa6ota N2 1

BapuanTt 2
Hatigure 3HadeHMe BHIpayKeHMs +/1+3x mpu x = —0,17.
A. 0,07
B. 0,7
B. 1,24
I. IIpn x = —-0,17 BuIpa:xeHue He MMEET CMBICJIA

@ W3 ¢opMynsl yaedpHOR TEIJIOEMKOCTH C = % BHIPA3H-

Te Maccy M.

AAM=Cc B.M==% B. M=£ I M=M
C c C

(8] Cpasmure a u a?, ecin ussecrso, uro 0 < a < 1.
A.a > a® B. a = a®
B. a < a® T. [Insg cpaBHEHNS He XBAaTAeT AAaHHbBIX

E Hpocre‘{‘&mne-napaanTm uMeloT AJUHY OT 1 cm HO
2 - 10™° cm. BplpasuTe NOCIETHIOI BEeJIUYUHY B MHJILIU-
MeTpax.

A. 0,02 mm B. 0,0002 MM
B. 0,002 MM I'. 0,00002 MM

IE' B aByx Oubiamorexkax OmIJIO OAMHAKOBOE KOJHYECTBO
xHHUT. Yepe3 rox B mepBoii OuUOJIHOTEKe UYHCIO KHHUI
yBeauumyoch Ha 50%, a Bo Bropori — B 1,5 pasa.
B kakoii 6ubinorexke KHUr crajno Goabrie?

A. B mepnoit 6ubinorexe

B. Bo BTOpOi#f 6ubamoTere

B. KHUr ocTrajiock MOpPOBHY

T'. Jlna oTBeTa He XBaTaeT NAHHEIX

11



@ YupocTuTe BEIpa)keHUe (¢ + 5)2 - ¢(10 — 3c¢).

A. -2¢2+ 25 B. 4¢2 - 5¢ + 25
B. 4¢® - 10c + 25 T. 4¢*+ 25

Kaxoe n3 gaHHBIX BbIpakeHHl He paBHO %?
A i g2 g4 b
Vo5 3v5 345 15

2 _
CokpaTure apobsn 3a"-6a

a’-4

OrBerT:

[9] Pemmure ypapmenue 3x — x%= 0.

Orser:

BrIuncanTe KOOPAMHATHL TOUKY IIepeceveHnsA MPAMBIX

4x — 10y = 0 u 3x + 5y = 25.

OtBeT:

JIBIXKHHUK OT o0s8epa LO JAEPeBHHM IleJ CO CKOPOCTBHIO
15 xKM/4, a 06paTHO — €O CKOpOCThI0 12 KM/4. CKONMBKO
BpPeMEeHH YIIJIO ¥ Hero Ha oOpaTHYIO AOPOry, €CIN Ha Bech
oyTh TyAa ¥ oOpaTHO JBIKHUK 3aTpaTua 3 u?

Ilyete x u — Bpems Ha obparuyio gopory. Kakoe us
ypaBHEHUN COOTBETCTBYET YCJIOBHUIO 3afauu?

A. 153 - x) = 12x

15,12 _3
x 38-x

B
B. 15x + 1283 — x) = 3
T. 156x = 12(3 — x)

12



Ilpy KaKuX 3HAYEHMAX X 3HAYEHHA BHIPAKEHUA 3x — 4
MeHbINle 3HAYEHUH BHIpakeHHsa Tx — 2?

A Tlpu x > 1,5 B. IIpu x < -0,5
B. Ilpu x < 1,5 I. Ilpn x > -0,5

Ha pucyHke nsobpaxkeHn rpadpux y
dyHKIMHN
y=2x>+x-86. -
Hcnonwssysa rpaduk, pemrnre Hepa-
BEHCTBO
2 +x-6<0.
Otser:
B reomerpuvdeckoit nporpeccuum b, = 81, ¢q = —%. B xa-

KOM cJlyyae HIpPH CPaBHEHHMW YJEHOB 3TOH I POrpeccHu
3HAK HepaBEeHCTBA MOCTABJE€H HEBEPHO?

A. b, < by B. b;> b,
B. b, > b T. by;> b,

VYceTaHOBHTE COOTBETCTBHME Meskay rpaduxamm GyHKOUIH
U (opMynaMu, 3aJaOIIAMH 9TH (DYHKITHH.

1>\w F’\iy RN WARRE T NN
TN N P L)
ToNOE NG LML e
A RV BN ARE
R L+ 0 x | /
. YR/ /
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IInor nneiBer o peke, Ha pucyHke usodpaskeH rpadiui
ero JBIKEHHA! IO NOPHMBOHTAJILHOM OCH OTKJIAABIBAETCHA
BpeMA ABUKEHNUA t, MO BEePTUKANBLHOH — paccTosHUE 8,
KoTopoe mnpomislal miaor. Ha kakoM ydacTKe myTH CKO-
pOCTb TeUEeHUS PEeKM HAWMEHbIaa?

- 1 e e e :
—
!

AT s s

') [ S
@ .

N

l":‘

4 .

A.Or A 10 B B.Or C npo D
B. Or B no C I.Or D no E



PaGota N¢ 2

Bapuanr 1

HailignTe 3HaYeHWe BBIPAYKEHHA Je-1 opu ¢ = 0,04,
b = 0,25. Vo

OTBert:

U3 popmyast @ = cm(t, — t,) BoIpasute t,.

OTteer:

Ha xoopamHATHOI OpsAMOi oOTMe-
yeHH uYmcnaa x u y. CpasBuure
qyucaa —x u —Y.

(=
R-_
&+

A ~x < -y B.—x=-y
B. x> -y I'. CpaBHHUTH HEBO3MOKHO

Kakxoe us uucen 4000, /400, /0,04 sBaserca mppanuo-
HaJXBHBIM?

A. J4000 = B. ,/0,04
B. v400, I'. Bce stu uuchaa

IIpn mokynke cTupanpHO# MalmuHbI crouMocThio 6500 p.
IOKyIaTelJlb OPeAbABHUJI BBEIPE3AHHYIO M3 raseThbl peKJia-
MYy, JAIOOIYI0 IIpaB0o Ha CKHAKY 5% . Cxoabko OH 3aria-
THT 3a MAIIHHY?

A. 325 p. B. 3250 p.  B. 6175 p. T. 6495 p.

B Bhipacenun 4x° — 6xy BrIHecaH 3a CKOOKM oGmmit
muoxkuTens —2x. Kakoil gBy4seH ocrancs B cKoOKax?

A. -2x - 3y B. - 2x + 3y
B. 2x — 3y I. 2x + 3y

15



[9]

o -6y-2.. —14 _1
Haiinure sHadyenune BHIpaskeHus (m %2m npu m=

4
1 1
A. -16 B. —15 B. 35 T. 16
2
YupocTHuTe BBIpaXXKeHUE A5a 5,

3a—2—

OTtser:

Pemnrte ypasaenne 3(2 + 1,5x) = 0,5x + 24.

Otsert:

Ha pucynke usobpamxena mapaGo- y
Ja ¥ TPH IpAMbIe. YKaWKUTe CHC- . _10=0
TEMYy YPaBHEHHH, KOTOpas HEe HMe-
€T penIeHHH.

A jly=x2-1
x—y=3

=0
y‘\-x2\1

B. |[y=x2-1
x+5=0

x+5

B. [y=x%-1 )
y—10=0

I'. Bce Tpu yKasaHHBIE CHCTEMBI

CkopocThr mepBOTO BeJOcCHOeAHCTA HA 3 KM/4 OoJbIne
CKOPOCTH BTOPOrQ, IO9TOMY Ha NyTh AanHoi 20 xm emy
norpeboBasock Ha 20 MuMH MeHLIIE, YeM BTOopoMy. demy
PaBHBl CKOPOCTH BEJOCHIEANCTOB?

IIycte X KM/4 — CKOPOCTHL NEPBOTO BEJOCHIELUCTA.
Kaxoe ¥3 ypaBHEHHH COOTBETCTBYET YCJOBHI 3amaun?

A B-20-1 B. 20__20_59
x X 3 x-3 x
20 20 _1
B. 37 "3 . 20x - 20(x — 3) = 20

16



12| Kaxue us mepasencrs:

1) xy > 200; 2) xy > 100; 3) xy > 400 — BepHHI npH
JIO0BIX 3HAYEHHUAX X H Y, YAOBJETBOPHAIOIHMX YCJIOBHIO
x> 10, y > 20?

A.1n2

B.1un 3

B.2u3

r.1,2uxn 3

PemuTe HepaBeHCTBO x2+ 2x — 8 < 0.

OTeert:

Kakoe u3 uncen aBageTcA 4YJeHOM apudMermuecKoi
oporpeccuu 3; 6; 9; 12; ...?

A. 83 B. 100
B. 95 Ir. 102

Ha pucyHke m300pakeHbl rpaduku QyHKIU BUAa
y = kx + b.

VcTaHOBHTE COOTBETCTBHE MEXAY rpapuKaMy M 3HAKAMHU
KoadpunneaTos k u b.

1) ¥ 2) ¥ '3) Vv

0 x 0 x
0 X

a)k>0,b>0 6) k>0, b<0 B) k<0, b>0

Otser: | 1 2 3

17



TypHCTHI OTOPABUANCE ¢ TYpOa3bl HA 03€pPO, IPOBEJN TAM
2 u u BepHyAHNCHL 006paTHO. Kakoit s rpadukoB OHHCEHI-
BaeT 3aBHUCHMOCTH JAJIHWHLI NYTH, OPOUAEHHOTO TYpHUCTAa-
MH, OT BP€MEeHH, KOTOpPO€ OHM IIPOBEJU B moxoje?

Ao g e SRt S IR : M ST

. @
.—l_._




PaboTta N¢ 2

Bapuant 2

Hainure 3HaueHme BhIpakeHHA -——+c npu a = 0,16,

c = 0,81. Ja

OTBer:

U3 popmynnl @ = cm(t, — t;) BeIpasuTe .

OTBer:

Ha xoopauHATHOi#I mpAMOA oTMe-

yeHBl uKcaa @ u b. CpaBHuTe YHUC- ll) — :
Ja —a u —b. a 0
A. _a<—b B. —a=—b

B. —a > -b I'. CpaBENTH HEBO3MOKHO

Kakoe u3 uncen 9000, y900, 0,009 sABIsgeTca pamuo-
HAJNBHBIM?

A. V9000 B. 0,009
B. 900, T'. Hu oaHO M3 3THX 4YHCeJa

IInaTra 3a KOMMYHAJbHBIE yCaAyrm coctTaBiasier 800 p.
CroJpKO mpujeTcs ILIATATHL 38 KOMMYHAJbHBIE YCIYTU
mocjie uX MoZopoxKaHusd Ha 6% ?

A. 48 p. B. 480 p. B. 806 p. I'. 848 p.

B Buipaxermun 9xy — 6y’ BniHecaum 3a CKOGKH o6mmit
mHOxHuTeab —3y. Kakoil aByuseH ocrayncs B cko6rax?

A. -3x — 2y B. 3x — 2y
B. -3x + 2y . 3x + 2y

19



HaiiiuTe 3HaYeHWEe BHIPAKEHUA — 5 npu  x =%.
%)
_1 A
A. 27 B. 27 B. 57 T. 27
2 ,
YnpocTute BHpakeHUe —f—f—S—Zx.
OTtBeT:
Pemure ypasneume 2x — 5,5 = 3(2x - 1,5).
Orger:
Ha pucynke msofpaxkeHa mnapabo- Yl
Jla ¥ TpM NIpAMBIe, YKaKUTe CHC- ? \
TeMy YpaBHEHHH, KoTopad HMeeT *
JABa pelIeHudA. + a
8 /N ¥

A |y=1-x? 0 N\ x

x+y=4 ‘=\\

-

B. [y=1-x? \

x+4=0 o
B. [y=1-x2 y+10=0

y+10=0

I' Takoi#i cucremMbr HeT

CropocTh mepBoro memexoza Ha 1 KM/4 060JbIIE CKO-
POCTH BTOpPOr'O, IO03TOMY HAa NYTh AJHHOK 5 KM eMy
norpeboBasiock Ha 15 MHH MeHBle, YeM BTOPOMY. Uemy

PaBHBI CKOPOCTH II€LIEXOAOB?

IlycTh x KM/4 — CKOpPOCTL IIepBOro neuexoza. Kaxkoe mus

YPABHEHHUI COOTBETCTBYET YCJOBHIO 3aJa4u?

20



Kakue u3s HepaBeHCTB:

1) x+y<25;2) x +y <30; 3) x + y < 40 — BepHH
npu Ja006bIX 3HAYEHHAX X MU }, YAOBJETBOPSIOIIHX
ycnoBuw x < 10, y < 20?

A.l1u2 .
B.1wu3
B.2u3
r.1,2n3

Pemute HepaBeHCTBO x2 + 3x — 4 > 0.

OTseT:

Kakoe u3 claeAylOImuX 4Yucesl SBJISETCS YJIEHOM apuc-
MeTHuYecKoii mporpeccuu 6; 12; 18; 24; ...?

A. 303 B. 106
B. 109 I'. 96

Ha pucynke mzobpakeHwl rpaduku QyHKUIUI BUAA
y=kx + 0.

YcTaHOBHTE COOTBETCTBHE MeXAY rpaduKaMy M 3HaKaMM
KoadpduuenToB k u b.

1) ¥ 2) ¥ 3) ¥
x 0 x

a)k>0,b>0 6)k<0,b>0 B)E<O0,b<0O

Otser: | 1 2 3

21



TypHCTEI OTIPABUJINCH C Typ6assl Ha 03epo, IPOBEJH TaM
HEKOTOpOe BpPeMs M BEepHYJIHCH 00paTHO TOH ke LOpOrom.
Kakoit u3s rpaduxoB onuchIBaeT 3aBHUCHMOCTL AJHHBI
nmyTH, OPOiJeHHOTO TYpPHCTAMH, OT BPEeMeHH, KOTOpoe
OHU IpoBeaHu B moxome?

S RM B S B R ' P : i
ey R S - 35 SO — -
i i lr i 51
- 84 : { li - 3+
2 4 . ; b . 2 e P do ot ‘
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Pa6orta N2 3

Bapuant 1

Macca JIyunr paBHa 7,35 - 10?2 kr. Beipasure maccy Jly-
HEl B MHJLIMOHAX TOHH.

A. 7,35-10"% man T B. 7,35 - 10" mun T
B. 7,35 - 102 Mmum T . 7,85-10° mas T

@ Ha mnepBHIi KypC HHCTHTYTA MOMeT OBITh IPUHATO
180 uenosex. Yucio nmosaHHBIX 3afABJIEHHUH COCTABHJIO
120% ot koamuecTsa MecT Ha Kypce. CKOJBKO
saABJeHHI OBLIO mMOAAaHO?

A. 36 B. 150 B. 216 I'. 300

@ CooTHecHTe ¢ COOTBETCTBYIOIIEH TOUKOH KOOPAMHATHOH
OpAMOIN KaxKaoe K3 JHCed:

1) J27; 2) V12; 3) V39.
M N P Q

!

Oreer: | 1 2 3

EI Paccroarue s (B MeTpax), KOTOpoe IPOJIeTaeT TeJl0 IIPHU
CBOﬁOIlHOM nageHU, MOXHO npn()’nnmenno BBIYHCJINTH
mo dopmyse s = vi + 5t?, rxe v — HavaNbHAA CKOPOCTH
(B MeTpax B CEKVHAY), { — BpeMs najieEnda (B CeKYHIax).
Ha xaxo# BBICOTEe HaA 3eMJeill OKaXeTCA KaMeHb,
ynmaBmu# ¢ BeIcOThEI 80 M, yepe3 3 ¢ mageHMA, €CIHA €ro
HavaJdbHAA CKOPOCTH paBHA 7 M/c?

OTtBer:

23



Kakoe u3 BRIpa)KeHHU He MMeeT CMbICJA IpH X = 2 H

x = 3?

x—2 3
A. x-3 B. (x—2)(x—3)
x—3 (x—2)(x-3)
B. P T. g

YopocTure BHIpa)keHHE (ﬁ‘! + -Z- - 2)- a_EB .

b
OTtser:
4—12
BLIyuciuTe 3HAUYEHHE BLIPDAXKEHHSA TEa
1 1
A. — B. —— B. 16 . -16

16 16

Haitgure nﬁomam: KBajJpaTa CO CTOPOHOM, paBHOM J§ -1.

OTter:

Pemute ypaBHeHue = +-X=-5,

3 12

OTBeT:

Bbltmc.nn're KOODJAHHATHI TOYEK HepecedyeHus Iapaboiibl
y = x*— 10 u opamoii y = 4x + 11.

A. (39; 7) u (-1; -3)
B. (7; -3) u (39; -1)

B. (-3; 7) u (-1; 39)
L. (7; 39) u (-3; -1)

PaccTofsHuMe IO peKe MeXJAYy ABYMSA JAEPEBHAMH DaBHO
2 kM. Ha nyre Tyzma m o0OpaTHO MOTOpPHadA JOAKa
sarparuaa 22 MuH., UYemMy paBHa COOCTBEHHAdA CKOPOCTh
JIOAKH, €CJU CKOPOCThb TeUYeHHA peKu paBHa 1 KM/4a?

IIycts x KM/4 — cobcTBeHHadA CKOpPoOCTh Jogku. Kakoe
A3 YPaBHEHHI COOTBETCTBYET YCJOBHIO 3agadu?
A 2(x + 1) + 2x - 1) = B, xfl x-1_11
( ) ( ) 2 + 2 30
2 , 2 _11 r. 2.+ 2 -
" x+1 x-1 30 TS =22

24



Pemmure HepaBeHCTBO H5x — 2(x — 4) < 9x + 20.

A . x <2 B, x < -2
B. x> 2 '.x>-2

Pemmnre HepaBeHCTBO 3x — 22 > 0.

A.x <0 B.x<0umux>3
B.x >3 T .0<x<3

Kaxaa u3 mociaeaoBaTeabHOCTEH sBAseTcA apudMeTH-
4YecKOH mporpeccueit?

A. ITocnenoBaTeIbHOCTE HATYPAJIBHBIX CTemeHell umcaa 2
B. IocnenoBaTebHOCTh HATYPAJIBHBIX YHCEJ, KPATHBIX 7
B. IlocnemoBaTeIbHOCTh KBAJPATOB HATYPAJBbHBIX YHCEJI
I'. ITocaegoBaTeNbHOCTh YHCEJ, OOPATHRIX HATYDPAJBHBIM

Haua dyuxnus y = ax? + bx + ¢. Ha Kakom pucynxe
u3zobpaxken rpapur sToii PYHKIUM, €CJAM HU3BECTHO, UTO
a > 0 u KBaApaTHHIH TPEeX4JIeH ax?®+ bx + ¢ uMeer gBa
TOJNIOKUTENLHBIX KOPHA?

A. B.
y y
0 x 0 x
T.
B. y y }
0| x 0 x

25



TypucT ormpaBHUJCA U3 Jjlarepda K 03epy, OTAOXHYI ¥
o3epa u BepHysaca ob6patHo. Ha pucyske mnzobpaxen
rpad®uK JABHMKEHNA TypuUCTa (IO TOPUIOHTAJNBHOM OCH
OTKJIaABIBAETCH BPEMs, IO BEPTHKAJLHOH — pacCTOsSHUE,
Ha KOTOPOM HAXOAMTCA TYpPHCT oT Jarepda). Haitaure

CKOPOCTH TypHCTa Ha OOPATHOM IYyTHU, BLIPDA3UB €€ B
KHJIOMeTpax B 4ac.

LT
I
gt L
21 %
| /1| 4
1} HENEEE ANRERRE
o M Y LN S S R S iduid
0 .10.20.30.40,50 60 70 80 90100110 {
SRS S R A : l N

OTBerT:
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Pa6ora N2 3

BapuanT 2

Macca Mepkypus paBHa 3,3 * 1022 xr. Beipasure Maccy
Mepkypusa B MHJAAHMOHAX TOHH.

A. 3,310 man T B. 3,3 - 10" man T
B. 3,3-10"mumr T. 3,310 Mmau T
B pexabpe xaIoMy COTPYAHHKY HOpPEAIPHATHA BHIILIA-
THAX Opemuio, cocrasuBiuyio 130% ero mecsuHoO# 3apa-

GoTHoH nsatsl. Kakylo mDpeMMI0 HOJYYHJ COTPYAHHK,
3apnjaTa KoToporo pasHa 5500 p.?

A. 71 500 p. B. 5630 p.
B. 7150 p. I'. 1650 p.

CooTHECHUTE C COOTBETCTBYIOIIEH eMy TOUKOIl KOOpIMHAT-
HOM OpsAMO# Ka)kjoe H3 UMCeJI:

1) J/40; 2) J/15; 3) J23.

OrBer: | 1 2 3

Bricory h (B MeTpax), Ha KOTOpPOii uepe3 { ¢ OKa)kercs
Teso, GpomeHHOe BEePTHKANLHO BBEPX ¢ HAYANLHOH CKO-
PoCTBHIO U (B MeTpaxX B CEKYHAY), MOXXHO IDHOJIMKEHHO
BBIYHCJIUTE 00 dopmyne A = vt — 5¢°. Ha CKOJBKO BBI-
IIie B3JETHUT 3a 1 ¢ MAu, NMOAOPOIIEHHBIH BEPTUKAJIBHO
BBeDX, NpM HAYaJIbHOH cKopoctH 18 M/c, yeM npu Ha-
yanpHON cKopocTtHm 14 M/c?

Otaer:
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Kakoe u3 BeIpa)keHuii He MMeeT CMBICJA NpH X = 1 u
x = b?

- -5

A, 2 B, —* B. =1 r. =2

(x—1)(x—-5) (x+1)(x+5) x-5 x-1

Vaopoctute BrIpaxkenume |L—L1]. _2b
p p (bz a2)] a+b

OtBer:

674-67°

Briunciure sHavueHHe BBIPD&KEeHHNA 12
6

1 -1 -
A. 6 B. 5 B. —5 Ir. -6

HaiiquTe miomaas MpAMOYTOJbHHKA, CTOPOHEI KOTODPOTO
paBHBl V5+1 u 5-1.

OtBerT:

Pemure ypasnenue % —% =-3.

OTeer:

qung.nn're KOOPAHHATBHI TOYEK IepecedueHUuA napabGoiibl
y =x"— 15 n npamoit y = 2x + 9.

A. (-4; 6) u (1; 21) B. (21; 6) u (1; —4)
B. (6; -4) u (215 1) . (6; 21) u (-4; 1)

MoropHas JogKa KypcupyeT MeXXJIy ABYMA HPHCTAHAMH,
paccTosiHMe MeXAy KOTOPBIMM 110 peKe paBHO 4 KM.
Ha nyTe nmo TedyeHHIO y Hee YXOAWUT HA 3 MHUH MeEHbIIeE,
yeM H& IYTh NPOTHB TEYeHHA. deMy paBHa CKODOCTb
TeUYeHUsA PeKHU, €CJIH H3BEeCTHO, YTO CKOPOCTb JIOAKH B
cToaYed BoAe paBHa 18 Km/4?

ITyers x KM/4 — cKoOpocTh TeueHHs pekn. Kakoe u3
YpaBHEHHNII COOTBETCTBYET YCJIOBHIO 3aZadyu?

A 4 4 1 B 4 4 1

18-x 18+x 20 " 18+x 18-x 20

B. 18—x_18+x=3

7 : I. 4(18 + x) — 4(18 — x) = 3
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Pemmure HepaBeHCTBO 2x — 3(x + 4) < x + 12.

A x> -12 B. x < -12
B. x > 12 I'. x <12

PemuTte HepaBeHcTBO 5x — x2 < 0.

A.0<x <5 B.x>5
B. x <0 I'  x<O0Oumuax >5H

Kakaa u3 mocjeaoBaTebHOCTEH SABJIsETCS TeoMeTpHUec-
KOo¥ mporpeccueii?

A. IlociegoBaTeIbHOCTH HATYPAJIBHBEIX YHCEJ, KPATHBIX 3
B. IlocaemoBaTelbHOCTH, KYOOB HATypaJbHEIX YHCEJ

B. IlocnemoBaTesbHOCTH HATYPAJBHBIX CTeleHeill uymciaa 3
I'. IocnenosBaTeabHOCTb YHUCEJ, 00pPATHRIX HATYpPaJbHBIM

Hana ¢pyuxnua y = ax® + bx + c¢. Ha xakoM puCyHKe
n3obpaskeH rpadpux 3Toi GYHKIHHM, €CJIU M3BECTHO, UTO
a< 0 ¥ KBagpaTHHIH TpexuneH ax® + bx + ¢ wumeer xBa
KOPHS PAa3HEIX 3HAKOB?

. B.
A y y
0 x 0 x
B. T.
y Yy
0] x 0| x
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Benocuneauer BLIexan u3 JoMa, Joexaa A0 NOYTHL H, .
nIpobGBIB TEAM HEKOTOpDOe BpeMsd, BepHyJcdA gomoii. Ha pu-
cyHKe n3obpakeH rpadux ero ABUIKEHUA (IO I'OPHU3OH-
TAJILHOI OCH OTKJIA/[LIBAETCS BpPEMsA, 10 BEPTHKAJILHOU —
paccTossHHEe, HA KOTOPOM HAXOJUTCHA BEJOCHUIIEAUCT OT
JoMa). Haliaute CcKOpOCTHL BejocHIeguCTa Ha OOpaTHOM
IyTH, BEIPA3WB €€ B KMJIOMETpax B Yac.
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OTtBer:




Pa6ora N2 4
BapuanT 1

3 2
HalizuTe 3HaueHMe BLIpaKeHHUSA —%+%—1 npu x=-1.

OTrBser:

@ BripasuTe M3 GQOPMYJHE CKOPOCTH PaBHOYCKODPEHHOIQ
ABHIKEHHA U = U, + at BpeMmd ¢.

A t=2""0

B. t =a(v - vy)

vo—v

B- t= r, t= a

@ Sanumure uyuciao 0,00018 B cramgapTHOM BHIE.
A.1,8-10°° B. 1,810
B. 1,8-107° r.1,8-107

EI OpaHa M3 TOYeK, OTMEUYeHHBIX Ha KOOPAMHATHOH IpPAMOIi,
COOTBETCTBYET UYUCJIY ,/85. Kaxasa sTo Toura?

I M N i P | Q Il o

8 9 10 11 12

A M B. N B. P r. @

Ha BrIi6opax B ropoZiCKy10 AyMY 'ojioca MeXAy NapTHAMH
A un B pacnpegenuyuck B oTHomueHuMH 1 : 4. CKOJIBKO
NIpOLEHTOB m3GupaTeseil mporogocosasio 3a maptuio B?

A. 20% B. 40%
B. 25% I'. 80%
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@ Kakoe u3 BRIpa’keHMIl TOMKAECTBEHHO PaBHO ApoGH 2x Y9
x—Yy
y—x y—x x-y y—x
2x-y 2x-y B. y—2x L. y—2x

Vupocrure pripakenne 3(a — 1)2 + 6a.

OTtBer:

Haiigure 3nauenmne BoipasxkeHus 242 5.3 - 6.
A. 60 B. 30 B. 12 r.10.6

@ Pemure ypasHenue 2x2 + 3x — 5 = 0.

OTBerT:

Ilonssysce puCyHKOM, 3aODUITNATE CHUCTEMY YpPaBHEHHI,
pelleHneM KOTOpOil siBngercsa mapa x = 4, y = 0.

LI
] \\ m_i._/7¥:,,5y_f -8
— e l3--_ __ %__W._._,
ifrli —x—2y=4""
..... yem =] .?. ———
—4__/.0 N X
A N\
S TER AN
Wl

Oreer:
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B xnacce 25 yuamuxcsa. Ilpm nocazxe amepeBbes B
IMKOJLHOM Cafly Ka)<Aas JeBOUKA MOcCaAmiIa mo 2 nepesa,

a KakABIl MaJdbuMK — no 3 jgepera. Bcero 6mino moca-
sxeHo 63 nepeBa. CKOJNLKO B KJacce JEeBOUYEK M CKOJBKO
MAaJILYAKOB?

IIyetes B Kacce x JeBouyexk u y MansuuKOB. Kakast cuc-
TeMa ypaBHEHUI COOTBETCTBYET YCJIOBHIO 3agadm?

A. [x+y=25 B. [x+y=25
1§+%=63 {3x+2y=63

B. [x+y=25 T. {x+y:25
%+%=63 2x+3y=63

UspecTHO, uto a > b. Kakxoe u3 ciemyomux HepaBeHCTB
HeBepHO?

A.a+b5>b+5
B. —5a < -5b
B.a-5<b-5

a_b
. o
r 2 2

Pemure HepaBeHcTBO X% < 4.

OtBeT:

B nepsom pany amdurearpa xKonmeptHoro 3ajna 30 mecr,
a B KaXJoM cjeaymomeM Ha 4 mecTa 0oabmie, 4eM B
npegeiaymem. CKOJBKO MeCT B pAAY ¢ HoMepom n?

A. 30 + 4n
B. 26 + 4n
B. 34 + 4n
T. 4n

2— Kyarenosa, 9 k. 33



Kaxnasrii rpadur cooTHecHTe C COOTBETCTBYIOIIEH emy
dhopmMyIIoii.

1 4
) y 2) 3) )

y/ y y
1 /-1 1—-\ -
_pi'x/o__i‘x \01 %

) y=2x B y=2-x* nNy=2x+2

4

a)y =

8 |ne

OTBer: 1 2 3 4

Ha pucynke msobpasxken rpadumxk oysrmuum y = f(x).
W3 npuBeeHHBIX yTBEPIKAEHUI BhIOEpHTE BEPHOE.

v

A. f(-1) > f(3)

B. ®yukuua y = f(x) yObiBaeT Ha mpoMeKyTKe [1; +00)

B. f(2) =0
I'. HaubGoabpmee suauyenue ¢pyHKumnu y = f(x) pasmo 1
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2]

(5]

2%

Pa6ota N° 4

Bapuanr 2

. 2
Hajiagute 3HaYeHHe BRIPAXKEHHA %—%+1 opu x = -1,

Oteer:

Bripasute u3 ¢GopMyssl OyTH DPaBHOMEDHOTO ABMKEHU
8 = 85 + vt Bpemsd t.

A, p=2t® B. t=2_% B. t=—2 T. t=-2

v _s+so _so—s

Banummure uncao 3,6 - 10°° B Buge gecaruunoii Apo6H.

A. 0,00036 B. 0,0000036
B. 0,000036 Ir. 0,00000036

OnHa M3 TOYEK, OTMEUYEHHBIX HAa KOOPDAHHATHON npaMOii,
cooTBercTByer umcay /68. Kakas 3To Touka?

A. M B. N B. P T. Q

Ha Bri6opax B ropoZCKyI0 ZyMy rojioca MeXAY TapTHAMH
A u B pacnpeaenwiuch B orHomeHHMHn 3 : 2. CKOJIBKO
IPOIEHTOB n3bupaTeseil MpPoroJocoBayo 3a mapruio A?

A. 60% B. 30%
B. 33% I'. 20%
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@ Kaxoe u3 BhIpa)XeHHMIl TOMKAESCTBEHHO PABHO Apobu - 9

m-2n
A, _m—-n B, [n—n B. i—m . A-m
m-2n 2n-m m-2n 2n—-m

Yupoctute Bhipaxkenue 8x + 4(1 — x)>

OTaer:

Haiinure snauenume BoipakeHns 3+/2 410 5.
A. 30 B. 40 B. 120 T. 1210

@ Pemure ypaBmenme 5x> + 4x — 1 = 0.

Oreer:

Ilonb3ysAchk PUCYHKOM, PENINTE CHCTEMY ypaBHEHM

x+y=4
Tx—5y=-8.

OTBer:
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B raacce 18 yuamuxca. 1A DONUBKH caja KaXKgada Je-
BOYKA HOpPHHECJa IO 2 BeApa BOALI, & KaXABIA MAaJb-
ynK — no 5 Bezep. Becero 6mno mpuHeceno 57 Beaep
BoAbl. CKOJIBKO B KJlacce A€BOYEK M CKOJIBKO MAJIBUYAKOB?

IIycTs B KJacce X AeBOYEeK M Yy MaJdbYHKOB. Kakasa
CHCTEMA YPaBHEHHUH COOTBETCTBYET YCJOBHIO 3agaun?

A.{x+y=18 B.[x+y=18
2x+5y=>5T7 ‘._.;__'_%:57
B. {x+y=18 I. [x+y=18

5x+2y=>57 ‘-_355_'_%:57

H3sBecTHO, 4TO x > Y. Kakoe H3 ciefyoliuX HepaBeHCTB
HeBepHO?

A.x-3>y-3

B. —x < -y
B.x+3>y+3
[‘f_<£

"3 3

PemuTte HepaBeHCTBO x2 > 1.

OTBerT:

B nepsBhlil AeHBb IOCJHe HApPYIIEHHUS aBTOMOOHMJINCTOM Ipa-
BHJI JOPOXKHOrO ABHKeHusa mrtpad cocrasiasaer 200 p., a
B KaXKABIM IOCJIEAYIOmuA# AeHb mTpad yBeJUndYnBaeTCA Ha
10 p. o cpaBueHuio ¢ npeasinymmM. Kakoit mrpad npu-
JeTCsa 3alJaTUTh ABTOMOOHJIMNCTY Ha n-ii AeHb IOCIe
HapylieHnd HIpPaBUJI?

A, 190 + 10n

B. 200 + 10n

B. 210 + 10n

I'. 10n
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Kaxxaeiit rpadux COOTHECHTe C COOTBeTCTByIomier ¢op-

MYJIOi%.
1)
y
ON1 =«
1
a)y=—

OtBer: | 1 2 3 4

Ha pucynke usobpakeH rpadur yHxknmum y = f(x).
W3 npuBeneHHBIX YTBep»KAEHUI BbIGEepUTE BepHOE.

A. f(-1) < f(2)
B. ®yuknua y = f(x) y6bIBaeT Ha NpPOMeXyTKe (—o0; 1]
B. f(0) = 2

I'. ®yHKIsa IpUHUMAET HAMMeHbIlee 3HAUYeHWe Ipu X = 3
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Pa6ota N2 5

BapuasT 1

Haiinure 3sHauenue BeIpakeHNs 2y° + y + 8 mpwm y=—%.

OTtBer:

Ilocne ynmeHKH TejeBM30pa ero HOBasg IeHA COCTABHJIA
0,8 crapoii. CKOJIBKO IIPOIIEHTOB OT CTApoi HEeHHI CcO-
cTaBJisieT HOBasf?

A. 0,8% B. 8% B. 20% I'. 80%

Ha xoopamHatHO# mpsAMo#l oTMedeHBl YMciaa 4, b u c.
Kaxoe us mpuBeneHHBIX yTBEPMACHHHA HEBEPHO?

a 0 b ¢
A.ab <0 B.a+b<0
B. abec < 0 INa+e<0

3a 3 u MoTONMKAHUCT IIpoexas a KM. CKOpOCTEH BeJIOCHIIe-
AUCTa B 2 pa3a MeHbINIe CKOPOCTH MOTOIMKJIHCTa. Kakoe
paccTosAHNE IIPOEAEeT BeJIOCHIIeIHUCT 3a 5 u?

15 pem T. 22 oM
2a 15

A. 52 gy B. 5 xm B.
6 5a

W3BecTHO, YTO @ — 4YeTHOE YUCJIO, b — HeueTHOe UHCJIO.
Kakxoe u3 cieayrmomux umces SBISETCH HEUETHBHIM?

A. ab

B. 2(a + b)
B.a+ b
IF.a+b+1
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2x—2y . 38y2

Yupocture BBIpasKeHUE 3
y X

_y2'

OteeT:

Haiinure sHauenne npomssegenus (1,2 - 107%) - 3 - 10_1).

A. 0,0036
B. 0,00036
B. 0,000036
I. 3600

Pacnonosxxure B nopsagke BospacTaHusA umcia v10, 2\/§, 3.

A. 3, V10, 243

B. 243, V10, 3

B. V10, 3, 23

r. V10, 243, 3

Ramnoe YpaBHeHHue COOTHEeCUTe C MHOJXeCTBOM €ro
KOpHeIl.

1) x2=x 2)x’=-x 3)x*=-1 4)x*=1

a)lwum-1 6)0nl B) 0 m -1 r) Kopueit mer

OtBer: | 1 2 3 4

Amnppeii crapmre Onera Ha 4 roga, a Oner crapme Bopuca
B 1,5 pasza. Bmecre um 36 jer. Cxonpko sier Bopucy?

A. 16 jer
B. 12 nert
B. 8 ner
I'. 6 ger
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Ha pucynke maobpaskeHsl rpaduru GyHKIMNN
y=x*-2x-3my=1-2x.
HUcnoabaysa rpaduKM, peliuTe CUCTEMY YpPaBHEHHIH

{ y=x2-2x—-3 N (Y T

y=1-2x. R B

OteeT:

O uwucnax a, b, ¢ u d usBecrso, uro a < b, b = ¢,
d > c. CpaBrure d Hu a.

A.d=a B.d>a

B. d<a I'. CpaBHHTL HEBO3MOIKHO

PemuTe HepaBeHCcTBO 3x + § < Tx — 3 M yKaure, Ha
KaKOM PDHCYHKe H300paKkeHO0 MHOXKECTBO €ro DeIneHmil.

A. , LI, B. WA
0 2 -2 0

| S L. Ly ,
0 2 -2 0

Apupmernueckas nporpeccus 3afaHa YCHOBUAMH: @, = 3,
a,., = a, + 3. Kakoe 13 JaHHBIX YHCeJ ABJSAETCSA UICHOM
aToll mporpeccuu?

A. 14 B. 18 B. 22 I'. 25
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Ha pucyske wusobpaken rpaduyx KBaapaTHIHOH

¢bysxknuu., Kakas U3 mepeuncleHHBIX HEXXe (DOpMYyJa
3azmaeTr 3Ty GyHKIMIO?

A.y=-x*+4x -3 SRR T
B.y=x>+2x -3 — —IL‘
B.y=-x*-4x -3 ,- ]
Iy =x%-2x-3 ‘\ N ERE

= Wk 3| |x

Msau nmoabpocuyin BePTHKAJBHO BBEePX, M OH yHmaJ HA
3emuro. Ha pucynke mszobpaken rpadHK 3aBHCHMOCTH
BBICOTHI Mf4Ya HaJ 3eMmJeil oT BpeMeHHm moJertra. Hc-
noab3ys rpadux, BBIACHHTE, CKOJBKO METPOB IIpoJieTell
MAY 3a IepBHle 3 C.

h,VM‘ . - B A O T I
-8- Gl e e e e o

R

: o
OTBer: __r
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Pabota N2 5

Bapuant 2

Haiinure 3Hauenue Bhipaxcenus 2a + a + 1 mpu a=—%.

OTeeT:

@ Yucao A0pOKEO-TPAHCHOPTHBIX IPOHUCINECTBHM B JIETHUH
nepuoa coctaBuyio 0,7 mx uyWcaa B 3UMHHEH NepHOJ.
Ha cxospKO IPOHEHTOB YMEHBIIMJIOCh YHCJI0 AOPOIKHO-
TPAHCIOPTHBIX MNPOHCIIECTBHN JIETOM II0 CPABHEHHIO

¢ 3uMoM?
A. Ha 70% B. Ha ™%
B. Ha 30% I'. Ha 3%

@ Ha xoopauHaTHOH npaMoil OoTMeueHBI 4Yucja a, b u c.
Kakxoe u3 npuBeJeHHBIX yTBEPKACHHA HeBepHO?

Il
T

a b 0 c

A.a+b<0 B.ab <0
B.b+c>0 I.abc >0

E 3a a u memexox mpomea 17 kM. CxopocThs Besocuire-
AucTa B 3 pasa 0oJblle CKOPOCTH mnemexoza. Kakoe
paccTossHHe IpoezeT BeJjocumeauct 3a b u?

A, 1785 oy B. 217 ¢m
a 3b

B. 23 km . % xm
17 17-3

HasBecTHO, UTO @ — YeTHOe YUCJI0, b — HEYeTHOe UHCJIO.
Kakoe us ClIeAyIOIIUX YHcCeJl ABJIAETCH YeTHBIM?

A.a+b B. 3(a + b) B. (a + 1)b I. ab

43



x?-y? 2y

Vnpocm‘n’re BhIPpa)XKeHHe : .
2xy 3x-3y

OTeeT:

Haiinure saHauenne npomssegenus (2,4 + 1073 - (2 - 1072).

A. 0,00048
B. 0,000048
B. 0,0000048
I'. 4800000

Pacnosio’kuTe B IIOpAAKe BO3PACTAHMUA YMCJIA \/B, 3\/5, 4.
A. 4, V15, 342
B. V15, 3v2, 4
B. 32, 4, V15
T. V15, 4, 342

Kaxgoe ypaBHeHHe COOTHECHTE C MHOMXECTBOM €ro
KOpHeH,

Dx2-1=0 2)x2+1=0 3)x=x2 4)x*=-x

a) 0um -1 6) 0m1 B) 1 u-1 r) Kopueii HeT

Oteer: | 1 2 3 4

Babymika crapire mambel Ha 20 Jser, a MamMa crapme Kodepu
B 5 pa3. Bmecte um 86 ser. CKOJBKO JleT Jouyepu?

A. 16 Jer
12 aer
11 nmet

S EH

6 ner
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Ha pucynke usoGpakeHsl rpapuxku pynaxnui
y=-x*+2x+3uy=2x-1.

Hcnoarays rpagpuki, peliuTe CHUCTEMY YpPaBHEHHi

y=—-x2+2x+3 7]
y=2x-1.

OrBeT: | A

O uyucnax a, b, ¢ u d u3BeCTHo, uTo a > b, b = ¢,
d < c¢. Cpasaute d n a.

A.d=a B.d>a
B.d<a I'. CpaBHUTH HEBO3MOXHO

Pemure HepaBeHcTBO x + 4 2> 4x — 5 m ykakuTe, Ha
KaKOM DHCYHKe H300pa)XeHO MHOJKEeCTBO er0 DellleHHii.

A, I, B. )/
3 0 0o 3

B. LY Y. LY
-3 0 0 3

ApudmeTnyecKas Iporpeccus 3afjaHa yCJAOBHAMU: a, = 4,
a,., = a, + 4. Kakoe u3 JaHHBIX YHCEJ ABJIAECTCHA
YJeHOM 3TOH mporpeccuu?

A. 38 B. 30 B. 28 I. 22
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Ha pucyHke usobpa:xken rpa-

uuu., Kakaa us nmepeumcien- --4i-
HBEIX HHXe @(opMyJa 3agaer
9Ty QYHRIHIO?

| ; §

MK KBagpaTHuHOM (YHK- \ | / ;
!
5

P

= W
L~ R~

=x*+2x -8 0 1.
=x?~4x -5 i,\\ /
=x*-2x -8 N\ ]
=x*+4x -5 _5 [
- 7
N7

|

i :

i i
Y SRR SURES 0.0 W S S S

:
T
i
i
T
t

;
i
1
i
H
H
:
;
.
{
i

'

) SN OO UUHOOIS SOUpRI S

Msu nmoa6pocuyu BepTUKANIBLHO BBePX, U OH yIaj Ha 3eM-
Jio. I'padpuk, m3oOpakeHHBII HA PHCYHKe, IIOKAa3bIBaeT,
KaK MeHAJach 3a BpeMsA MoJieTa BBICOTA MsAYa HaJ
3emsieit. Mcnone3ya rpaduK, BHIACHUTE, CKOJIBKO METPOB
IpoJyieTeJl MAY 3a IepBble 2 C.

f

Lh,iM ? |

R Ik T ey ..{ PRSI —"

OTeeT:




(2]

Pa6ota N2 6

Bapxanr 1

Haiinure 3HaueHMe BuIpa)kKeHHA va2+b? npu a= 12,
b= -5.

OTtBer:

Bripasure u3 ¢opmyan F = 1,8C + 32 mepemennyio C.
A c=F-32 B. c=F-18

1,8 32
B. c=“"1+§’2 r.C=1,8F - 8

H3BecTHO, UYTO @ M b — TOJOXKWTEJbHBIE YUCAA U @ > b.
1 1

CpaBaNTe — M —.
a b
1.1 1_1
=>= T ==
A, P B. 2 b
11
B. 2 b ' I'. CpaBHUTh HEBO3SMOKHO

Ha moct cnukepa mapjaMeHTa NPETEeHOBAJH JBa KaH-
aupaTa. B rojsocoBaEMu NpuHAIXA ydyactue 252 penmyrarta.
Tonoca Mexay KaHIUAATAME pacIpeAejIUINAChL B OTHO-
meHnH 2 : 7. CKOJBbKO r'OJIOCOB HOJYYHJ HIPOUTPABIIHM?

A. 280 B. 196 B. 56 Ir. 28

CooTHecuTe ZpobH, KOTOpBIE BHIDAKAIOT HOJIH HEKOTODOM
BEJIMUYMHBI, ¥ COOTBETCTBYIOIIHE UM IIPOIEHTHI.

1 % 2) 3) 0,08 4) 0,8
a) 50% 6) 80% B) 75% r) 8%
OrBer: | 1 2 3 4
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(6]

YKamnTe BhIpAMKEeHHUEe, TOKAECTBEHHO paBHOe MHOrouJIe-
uy 4x% - 6xy.

A. 2x(-3y - 2x) B. 2x(3y + 2x)
B. -2x(3y — 2x) . 2x(-2x - 3y)

2
BrimosinuTe gemenue: - T42%4 .52 1 0g)
a

Oteer:

IIpeacranTe BhIpaxcenue (a ®)2-a™'* B Bume cTemeHH ¢

OCHOBaHHEM Q.

OTBeT:

Pemnre ypasuenue xT+9 —x-1l_g,

5
A. -23 B. -20 B. -6 Ir.-9

quncnn're KOOPAWHATHI TOYEK IepeceuyeHHs napabosibl
= 2x® - 5 u mpamoit y = 4x — 5.

A. (0; 2) u (-5; 3) B. (0; -5) u (3; 2)

B. (-5; 0) u (2; 3) . (0; -5) u (2; 3)

Ha gByx npunTepax pacmeuartanu 340 crpauui. Ilepssiii
npuHTep padotan 10 muH, a BTOpoit — 15 mwuu. Ilpo-
H3BOAHNTEJHHOCThE NEPBOr0 NPHHTEpa HAa 4 CTPaHUIIBL B
MHUHYTY OoJublle, uyeM BToporo. CKOJBKO CTpPaHHI[ B
MUHYTY MOJKHO pacIedyaTaTh Ha KamKAOM IpHHTepe?

IlycTs mpon3BOAHTENBHOCTh IIEPBOrO MIPHHTEpPA — X CTpa-
HHUIL B MUHYTY. Kaxkoe ypaBHeHHE COOTBETCTBYET YCJIOBHIO
3agaqu’?
A. 15x + 10(x — 4) = 340

. 10x + 15(x + 4) = 340

b
B. 10x + 15(x - 4) = 340
r

X +X2% =340
10 15
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Pemure HepaBenctso 3(3x — 1) > 10x — 14.

A. (-o0; 11)
B. (11; +0)

B. (—0; —11)
T. (-11; +0)

Ha pucynke msobpaxen rpabuk byExmmuM y = x2 + 2x.
Hcnonb3ysa sToT rpadHK, pelInTe HEPABEHCTBO x®+ 2x<0.

- :r__’ vi

e

1
H

\
\_
\

[
/

|

/ ;

OTBer:

durypa cocraBiafeTcd U3 CTOJOH-
KOB TaK, KaAK IDOKA3aHO HA PUCYH-
ke. B xaxaoM cienylomeM cTON6U-
Ke Ha 2 KBaapaTa GosbIie, YeM B
npeasiAymeM. CKOJLKO KBaJpaTOB
B 20-M cTonbuke?

A. 20 B. 40
B. 39 . 41

T'padpux xkaroit GpyHKUHN msodpa-
JKeH Ha PHCYHKe?

A.y=2x + 4
y=-2x + 4
y=x2—4
y=-x2+4

oW
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JdBa cmoprcmena, Ilerp u WBan, BO BpeMsi TPEeHHPOBKH
npobeskanu 20 kM. 'paduru ux Oera npeAacTaBieHbBI Ha
pucyake. KTo U3 HUX 3aTpaTny MeHbIle BDEMEHH Ha OT-
Pe30K JZUCTAHOHH OT 8-ro g0 16-ro kuiomerpa M Ha
CKOJIBKO?

OTBeT:




[1]

2]

PabGora N2 6

Bapuanr 2

Haitignre 3HAUERHEe BBHIPAXKEHUSA \/:Jc"’—y2 npu x = 10 u
y = —6.

OTBer:

Bripaznre us ¢opmyam v = 20 — 2,5¢ Bpema t.

A. $=0+20 B. t=20-v
2,5 2,5
B. t=% T.t=20- 2,50

H3BecTHO, 4TO @ M1 b — oTpHIATEJBHBIE UHCJa U a > b.
CpaBHUTE —a U —b.

A. —a > -b B. —a=-b
B. —a <-b I'. CpaBHUTH, HEBO3IMOXKHO

Ha mocT nmpepacemaTenss ropoAcKoil AyMbl HpPeTeHAOBAIH
JABa KAHIAAAATA. B TroJOCOBAHHN NPHHAJIHA VYACTHE
198 uesiOBeK, IpHUYeM roJjioca paclopeAesHJIUCh MeXAY
KaHgugataMd B OTHomeHMH 8 : 3. CKOJBKO TroJIOCOB
MONYyUYMJI no0eauTeNb?

A. 180 B. 144 B. 54 .18

CooTHecHnTe APOGH, KOTOPHIE BEIPAMKAIOT A0JIHA HEKOTOPOM
BEJIMYHHBI, H COOTBETCTBYIOI{ME MM IIPOIEHTHI.
1) i 2) % 3) 0,4 4) 0,04

a) 40% 6) 25% B) 80% r) 4%

OtseT: 1 2 3 4
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(6]

VkaxuTe BRIpa)KeHNe, TOXAEGCTBEHHO PABHOE MHOroYJe-
Hy 10ab — 6b°.

A. -2b(-3b - 5a) B. —2b(ba + 3b)
B. -2b(5a — 3b) L. -2b(3b — 5a)

2_
Brinonnure genenue: (x-—3): x—_(:’;—+9.
X

OTBeT:

-9
(a®)73

Hpe,u;c'raBbTe BbhIpaXXeHHue
BaHHUEM Q.

B BuJe CTelleHu ¢ OCHO-

OTser:

Pemute ypaBHeHHe %‘3 - xT_2 =2.

A. 6 B. 8% B. 14% T. 12

BprumcinTe KOODAWHATHI TOUEK IepecedyeHus mapaboJibl
y = 8x*+ 2 u npamoit y = —6x + 2.

A. (2; 0) u (-2; 14) B. (0; 2) u (14; —-2)

B. (0; 2) u (-2; 14) . (0; -2) u (2; 14)

IlepBriit aBTOMAT yIaKOBHBAaeT B MHHYTY Ha 2 IauKH
neyeHns Gonwnre, yem BTOpoii. IlepBriit aBromMaT paboran
10 muH, a BTopoit — 20 mun. Beero 3a 3To BpeMaA 6bljI0

ynakoBaHo 320 mayek medenbsi. CKOJBKO mauyeK NeYeHbA
B MHHYTY YIaKOBBIBAeT KaXXIBIl asTomar?

IIycTe mpoOHM3BOAUTENIHLHOCTh MEPBOrO ABTOMATA — X IIa-
yeK B MuUHYTy. Kakoe M3 ypaBHEHU# COOTBETCTByeT
VCJIOBUIO 3a7auyu?

A. 10x + 20(x - 2) = 320
B. 10x + 20(x + 2) = 320
B. 20x + 10(x + 2) = 320
r

. X 4x-2_3990
10 20
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Pemnrte HepaBeHcTBo 5x + 20 < 2(4x — 5).

A. (-10; +o0)
B. (-%0; —10)
B. (10; +o)
T. (-o; 10)

Ha pucyHke unsobpaxken rpadux QyHKUMN y = x% — 3x.
Hcnosbays aTOT rpadHK, PelATe HepaBeHCTBO x°— 3x > 0.

] T

_H_,t SV S S S

.\
A

OTBerT:

Pdurypa COCTABISETCA M3 KBAJPATOB TAK, KAK IOKA3AHO
HA PUCYHKe. B Ka)KAOM cjefyIOlleM pAAY HA 2 KBaJapaTta
Gospmme, yeM B npepabiaymieM. CKOJIBKO KBaJApaTOB B
15-m pany?

'
JRUUF I |

[

|
H
1
|
1
1
i
|
H
i
!
i
i
N

|
L.

A. 35 B. 31
B. 33 r. 15
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I'padux karoit pyuxmuu msobparkeH HA PUCYHKe?

o
4
T

A.y=2x+ 4 B.y=x*-4
B. y=-2x + 4 T.y=-x*+4

HBa cnoprcmeHa, Ilerp u WBaH, BO BpeMA TPEHHPOBKH
npodexanu 20 kM. 'paduky nx Oera nmpeacTaBJiEeHBI Ha
pucyHke. Kto us Hux npobe:xas OoJbliee paccTOAHME 3a
BTOpPBIE MOJYaca TPEHHPOBKH M Ha CKOJIBKO?

. 8, KM A R
20 4 .
v
o o h_.-;.,
. 16 -+ . R
-12 ¢ A ——— TIletp
8 T P — - = HsaHu -
. .
/
4 T ’
W -
, i 4 L

OTBer:

54



PaGora N2 7

BapnanT 1

B rabamne npuBefeHE pe3yiabTaThl 3abera Ha 200 M
mIeCTH YYACTHUKOB IIKOJbHEIX COPDEBHOBAHHIA.

Howmep I II III IV ' VI
JOPOKKH

PesyasTar, ¢ | 30,17 | 27,31 | 28,93 | 28,50 | 27,80 | 24,32

Ilo Kakoii gopoxkke 0e)KaJ IMKOJLHHK, IOKA3aBINHH Tpe-
THi{ pe3yJbTaT?

A. Ilo VI B.Ilo V B. Ilo IV T. ITo III

@ CpenHunii Be¢c MaJILYMKOB TOTO JKe Bospacra, uTto u Cep-
reii, paBen 48 kr. Bec Ceprea cocraBiaser 120% cpegn-
Hero Beca. Cxkonbko BecuT Cepreii?

A. 57,8 kr B. 57,6 kr B. 40 xr T. 9,6 xr

@ Kakoe m3 4yncen aABAAeTcd Jy4NIMM nNpHOIHKEeHHEM
gUCIa \/5?

A. 2 B. 2,7 B. 2,8 Ir.3

E Kaxoe m3 umcen He BXOAMT B 006JacTh ompejesieHNA BBI-
paskeHHs V4—x?

A. -6 B. 0 B. 4 Ir.s8

@ PaccrosHue s (B MeTpax), KOTOpOe IPOJIETAET TEJO IpHU
cBOOOZHOM mnajfeHMM 3a BpeMsA ! (B CeKyHAAaX), MOYHO
IpHGIMXeHHO BRIYHCIUTH N0 dopmyse s = 522, 3a kaxoe
BpeMsa KaMeHb, ynaBOIM# ¢ BBICOTHI 80 M, ZO0CTHUrHeT
semnan?

OTtBer:
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IIpeobpasyiiTe B MHOTOUJIEH BEIpaYKeHUe
de(c — 2) — (¢ — 4)°.

OTreT:

Haiigure sHaveHue Bmipaxcenna (1,6 - 107%) - (4 - 10%).

A. 6400
B. 0,064
B. 0,0064
I'. 0,00064

YupocTuTe BHIpa)KeHUe 5 X 5 (xy —y?).
x*-y

OTBeT:

Pemntre ypaBHenue 4x — 4,5 = 5x — 3(2x — 1,5).
A. -1.8 B. 0 B. 1,2 T. 1,8

OT ropoga J0 mocesnka aBTOMOGHJL foexata 3a 3 u. Ecam
OBl OH YBeJHYHJI CKOPOCTH Ha 25 XM/4, TO 3aTpaTuia Owl
HA 3TOT NyTh Ha 1 u Meubine. UeMy paBHO pacCTOSHUE
OT Topojia A0 Toceaxa?

IIyers x KM — paccTOsHHE OT ropoja mo noceiaka. Kakoe
ypaBHeHHE COOTBETCTBYET YCJIOBHMIO 3azauu’?

A . X_X_95
2 3
B. X_X_-25
3 2
B.2_3_-95
X X
r.3-2-25
X X

x2-3y=-9

PemruTte cucremy ypaBHeHUI
x+y=3.

OTBerT:
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Ha xaxkoM pHCYHKe M306pa’keHO MHOMECTBO peIleHMit
HepaBeHCTBa X2 — 9 < 0?

A. W/ A - B. NN,
-3 3 -3
B. XXX, r. Y, i,
3 -3 3

HsBecTHO, uTO Xx > Yy. U3 CciaeAyOUMMX HEPABEHCTB BEIGe-
puUTe Te, KOTOpPhEIe BEPHHI IIPU JIOOBIX 3HAYEHUAX X H Y,
YAOBJETBOPAIOIMIUX 3TOMY YCJIOBWIO:

Dx-y<0O 3y —x<-3;
2) x —y > =55 4 )y —x < 1.
A. 1) u 3) B. 2) n 4)
B. 1) m 2) I'. 3) u 4)

T'eomerpuueckaa mporpeccusa (b,) 3ajgaHa ycaoBUAMH:
b, =3, b,,, = b, 2. Vxaxkure QpopMysy n-ro 4ieHa 3ToH
NPOTPECCHUH.

A.b,=3-2n
B. b,=3-2"
B. b,=3-2""
. b,=3"-2(n-1)

Kakas u3 ciaenyonux npsAMBIX OTCYTCTBYeT HA PHCYHKe?

A.y=2x+ 3
B.y=2x - 3
B.y=-2x+ 3
T y=-2x -3
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Ha pucyuke msobpakeH rpadur ¢pyErnuUm y = f(x).
Pacnonosxkure B mopsajgKke BO3pacTaHUA UUCIA

f(=2), f(2), f(5).

OTBerT:




PaGora N2 7

Bapunanr 2

B rabaune NpHBeJEeHbl pPe3yJbTaThl IIPOXOXIAEHHUA I'OH-
IMIMKOM IIIeCTH KPYIroB AHUCTAHIIAK BO BpeMiA KOJNBI[eBOH
ABTOI'OHKH.

Homep I II III v \' Vi
Kpyra

PesynstaT, ¢ | 90,03 | 89,59 | 90,30 | 89,41 | 88,90 | 90,17

Ha xaxoM Kpyre roHioMK IIOKas3aJ XyXmiuil peayabraT?

A . Hal b. Ha V B. Ha VI I'. Ha III

Cpennuii Bec JeBOUYEeK TOro ’Ke BO3pacra, 4ro u Mamia,
paBer 36 kr. Bec Mamu cocraBaser 110% cpezuero
Beca. Croapko Becur Mama?

A. 32,4 kr B. 39,6 kr B. 36 xr I. 3,6 xr

Karxoe u3 yucen apasercsa JIYUYIIUM npnﬁnnmem«rem qHC-

Ja J1_2?
A. 3 B. 3,4 B. 3,6 T. 4

Kakxoe u3 umcen He BXOAHUT B 00JaCThL onpelesieHUSA
BhIpaXKeHuA Vx+2?

A 2 B. 0 B. -4 r. -2

PaccrosHue s (B MeTpax), KOTOpOe IIpOJeEeTaeT TeJo IIPHU
cBOOOAHOM najleHHMM 3a BpeMa © (B CeKyHAAX), MOXKHO
OpUGIKKEeHHO BEIYMCINTH IO (opMyse s = 5t°. 3a Kaxoe
BpeMs KaMeHb, VIaBIIWii C BEICOTEI 45 M, HOCTHUIHET
zemMin?

OtBeT:
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IIpeobpasyiiTe B MHOTOYJIEH BEIPDA’KEeHHE
3a(a + 2) - (a + 3)%

OTBerT:

Haiinnre sHadeHMe Bhipasesus (6 - 10%) - (1,4 - 107%).
A. 8400

B. 0,084

B. 0,0084

I'. 0,00084

Yapocrute sbipaskenue — Y . (xy-y?).
xXe -y

OrsBer:

Pemure ypaBHenne 3(2 + 1,5x) = 0,56x + 24.

2 1
A 5 B. § B. 3,6 T. 4,5

Or poma no mkoiasl Kosa oGbIYHO efeT Ha BeJocHmIene CO

cxopoctbio 10 KM/4. UTobBl nmpuexaTh B HIKOJY DaHBHIE
1

Ha , 4, eMy Ha[0 exaTb €O CKopocThio 12 km/4. Hemy

PaBHO pacCTodAHHEe OT AoOMa OO0 MIKOABI?

HYCTI: X KM — pacCTodHHe OT AOMa A0 IINKOJIbI. Ralcoe
YPaBHEHHE COOTBETCTBYET YCJIOBHIO 3ajadn?
A x_x_1
‘10 12 4

B. X-X*X=15

10 12
B. *-*=-1

12 10 4
r. *-%*=15

12 10

x2-3y=9

Pemiure cucremy ypaBHeHUH
x—y=3.

OTBerT:
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Ha xakom pucyHKe n300pakeHO MHOKECTBO pelleHHid

HepaBencTBa x> — 16 > 0?

A. W/ - B. gy
-4 4 -4
B. Xy, - r. N\, L o
4 —4 4

HM3BecTtHO, uT0 X < y. W3 ciaenyomux HepaBeHCTB
BEIGEpUTE Te, KOTOpPble BEepHHI NMpH JIOOHIX 3HAYEHHUSAX X
H Y, YAOBJIETBOPAIOIOHUX 3TOMY YCJIOBHIO:

Dx-y>0; Yy -x>-T,
y-x<1; 4) x — y < 2.
A. 1) u 3) B. 3) u 4)
B. 1) u 2) I. 2) u 4)

I'eomerpuueckasa mnporpeccus (b,) s3agaHa yCIOBUSAMM:
bi=2, bpu=20b,- % Vraxure dopMmysny n-ro wieHa 9TOH

IIporpeccHuu.

>
<
E
]
o|¥
=]
o
&
1l
)

3
B. b,=2 T. p,=2.2-1

Kakada Hu3 claeAyiOLIUX NOPAMBIX OTCYTCTBYeT Ha pH-

A.y=2x+3
B. y=2x -3
B.y=-2x+ 3
T'.y=-2x — 3

Ry

/:101+=

-3
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Ha pucyuke muaobpaken rpadur oysxnmum y = f(x).
Pacnonosxure B mopazke BO3PaACTAHHA YHCIIA

f(=2), f(2) u f(5).

OTBer:




(2]

PaGoTta N2 8

BapunanTr 1

Kakoe meJji0oe 4YHUCJ0 3aKJIYeHO MeKAy YHCIaMH

J8 u V10?7

A. 2 B. 3 B. 9 I'. Takux umnces HeT

HexoTopsiit ToBap mOCTYIHJ B HNpoja)Xy mo uene 60 p.
B CcoOTBeTCTBUHM ¢ NMPUHATHIMH B MarasuHe MOpaBUJIaMHU
IeHa HEIPOJAHHOT'O TOBapa Ka)KAYI0 HeJeJ0 CHHKAeTCs
Ha 10% . Ckoapko Oymer cTOMTH TOoBap Ha 12-if meHs,
ecan He OyZer KymjeH?

A. 6 p. B. 48,5 p. B. 50 p. I. 54 p.

WM3BecTHO, 4TO umcao m orpumarenpHoe. Ha xakom u3
PHCYHKOB TOUKM € KOOpAHHaTamMu m, 2m, m’ pacmo-
JIOKeHbI HA KOOPDAHHATHOH NPAMOIl B IIPABHJBHOM IO-
paaxe?

A. . , B. ;
2m m m2 m2 m 2m

B
[
3
SN
5 =+
SN
DN
3

JJIA BEIUMCJIEHUA TOPMO3HOI'O IIYTHM aBTOMOOHJIA YaCTO HC-
— 40v+v?

200 °’
MO3HOro ImyTH (B MeTpax), UV — CKOpocTh (B KHJIOMeTpax
B Uac), ¢ KOTOpOif aBTOMOGHJIEL exan Iepel TOPMOXKe-
HueM. Ha cKOJBKO MeTpOB AJHHHee OyJeT TOPMO3HOMH
nyThs aBToMoOuiasi mpu ckopoctu 100 KmM/4, ueM npwm
cxopoctu. 80 kMm/u?

noJgb3yerca opmyaa s rge 8§ — IJINHA TOP-

OTBer:
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1
x— =
Hauer Brlpaskenus: 1) -—xg; 2) x;5; 3) 5" . Kakue us
—

HHX He MUMeIOT cMbIcaa npu x = 07?

A. Tonsro 1 B.2n 3

B. Toavko 2 r.1, 2= 3

B _aZ2-p2 _  a
BhIpa’KeHUE pPQ NOACTaABbTE p= 2 qg= TenE

VIIPOCTHTE MOJIYUYeHHOEe BhIpakeHue.

OTtseT:
Yemy paBHO 3HAUEHHE BHIDAKEHHS —2_ opu q =19
a“a- 2
A. -4 B. -1 B. L T. 4
4 4

HaiinuTte 3HaueHue BhIpaskeHus 15 - 32 - 30.

OTBerT:

Pemure ypasuenne 2x> — 8 = 0.

OTser:

YraxuTe pUCYHOK, Ha KOTOPOM HIpHBeJeHa rpadpuyeckas

HJUTIOCTPANIUA PelleHUs CUCTEMbl ypaBHEeHMH y=2x-2
y=2x+4.
A ¥ r. y
4
ol /1 x
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Hderckuii 6acceiiH mpAMOYroJibHOH (POPMBEI CO CTOPOHAMY

id

4 M 1 5 M o0fpamiieH JOPOKKON OJMHAKOBOH HIMPDUHBI
(cv. pucyHok). BacceitH BMecTe ¢ AODOKKOH 3aHMMAaeT
njomaznb, pasayio 56 m2. KakoBa mmpuHa KOPOMKKH?
Bribepure ypaBHenme, COOTBETCTBYIOIee YCJOBHUIO 3a-
jJauu, ecju OyKBOH x 0003HAYEHA LIMPHHA AOPOKKH.

A. (4 + x)5 + x) = 56
B. 4(5 + 2x) = 56 XM
B. 5(4 + 2x) = 56 T
T. 4 + 2x)(5 + 2x) = 56 R e
4™
5™

Penrnre mepaBercrBo 6 — 3x < 19 — (x — 7).

OTBer:

3HaueHWe KAKOT0 M3 JaHHLIX BHIPAYKEHHH IOJOIKUTEJb-
HO, €CJIA M3BEeCTHO, uto X > 0, y < 0?

A. xy B. (x — y)y
B. (x — y)x I'. (y — x)x
IIocnenosarenvHOCTs 3anaHa dopMynoi c, = n? - 1. Ka-

KOe M3 YKas3aHHBIX 4YHceJ SBJAETCHA 4YJeHOM 3Toil mo-
CJIeAOBATEAbBHOCTH?

A1l B. 2 B. 3 T. 4

T'padpux xakoit us GyHKOIHI H300- yi

pakeH Ha pPHCYHKe? 4

A y=2x%-2 A
B.y=-x*+2 T
B.y=x2+14 : ] s
T.y=-x2+4 ~y o *

3 — Kyaneuosa, 9 k. 65



Ha tpeupoBke B 50-MeTpoBOM 0DacceiiHe mjaoBeL, HpO-
st 200-mMeTpoByio pucraruuio. Ha pucyHKe ugzobpaskeH
rpad@HK 3aBHCHUMOCTHM PACCTOAHHA § (B MeTpax) MeXAy
ILTOBIIOM M TOYKOH crapra OT BpeMeHu ¢t (B CEeKyHAAX)
ABILKeHUsT mIoBna. OnpepennTe, KaAKOE PACCTOSAHHE IIpe-
ogoJen miosen 3a 1 mum 40 c.

A. 30 M IF.175 M



(2]

8%

PaGora NQ 8

Bapuanr 2

Kaxkoe neJjioe 4HuCJIO 3aKJJIOUYEHO MeXAy YHcIaMHu

\/1—514«/1_’??

A. 3 B. 4 B. 16 I'. Takux uyucen HeT

Hexortoprlit ToBap mocTynus B npoaaky mo mene 800 p.
B cooTBeTCcTBHHM ¢ IPWHATBIMM B MarasmHe IOpPaBUJIAMHA
IleHa HepeaJM30BAHHOIO TOBapa KaMIAbli Mecsl] CHHKAa-
erca Ha 10%. Croasko 6yaer crouThr ToBap Ha 50-#
IeHb, ecqin He Oyaer KymiaeH?

A. 720 p. B. 640 p.

B. 648 p. I'. 880 p.

WNaBecTHO, uTO YHMCIO M — oTpunareasHoe. Ha Kakom u3
m

PUCYHKOB TOUKH C KOODAUHATAMHU m?, 3 » I pacnomosxe-

Hbl HA KOODAWHATHOM NpPAMONA B MPABHJIBHOM IOpAaKe?

A. : : : B. : : :
m m m2 m? m m
2 2
B. + ; : T. : +———
m m m? m m m2
2 2

JJisi BHIYMUCAEHHMSA TOPMO3HOTO NYTH aBTOMOOMIIA dYacTo

40v + v?
Hcuoapdyerca dopmysa S =W’ rge 8§ — AJIKHA TOP-
MO3HOro nyTu (B MeTrpax), U — CKOPOCTH (B KHJIOMeTpax
B 4ac), C KOTOpPO# aBTOMOOMJIEL eXxaJ Iepej] TOPMOXKe-
HueM. Ha CKOJIBKO MeTpOB AJUHHee OyIeT TOPMO3HOM
OyTh aBTOMOOUJIA nmpH cKopocTH 120 KM/4, yeM HpH
ckopoctun 100 km/4?

OtBer:
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HJaubl BeIpaskeHusa: 1) xl
o

N3 HUX He HMEIOT CMBICJIA TPpH X = 1?

s 9px-1, g3y 1 _ 1 Kaxwme
x x-1 x

A.1u?2 B. Toabko 1
B.1u3 r.1,2 s 3
_xz—ﬁ _ 2xy
B BrIpaxeHne ab noacraBbTe a=—p"> b= po—

YNIPOCTHUTE MOJYYEHHOE BBIPAKEHUE.

OTeeT:

-44-3
a5

Yemy paBHO 3HAUYEHHME BLIPAYKEHHHA ?

napu a=

[ A

-1 1
A. -9 B. 3 B. r.9

HaiinuTe 3HaueHWe BBIpaXKEeHUA ,/27 -6 - 50.

OTBeT:

Pemmire ypaBmenue 3x2 — 27 = 0.

OtseT:

VrakuTe pUCYHOK, Ha KOTOPOM IIpHBefileHA rpadndyeckas

y=—2x+4
y=2x+4.

WLIIOCTPAIAS PeIleHusaA CHUCTEMBI ypaBHeanfI{
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B nenTpe mercKoil mIOIIaAKH IPAMOYTroJbHOH QOpMBI cO

o

&

cropoHaMu 12 M m 13 M pacmosokeHa IIPAMOYToJIbHAR
necouHuna. IInomaas, He 3amATasA NecOYHHIEH, paBHa
130 m2. Paccrosaunsa oT ee OopTHKAa A0 IPAHUILI ILJIOIa-
KM OoAMHAKOBHI (cM. pucyHoK). Hailinure stTo paccrosa-
HHUe,

BriGepuTe ypaBHeHHE, COOTBETCTBYIOLIEE YCJOBHIO 3aka-
9, ecau OyKBOil x 0003HAUEHO paccToOAHHE OT OOpPTHKA
MeCOYHMUILI A0 MPAHUIILI ILJIOINAAKMY.

12mM

13 M

. (12 - 2x)(13 — 2x) = 130

156 — (12 — x)(13 — x) =

156 — (12 — 2x)(13 - 2x) = 130

130 — 25 = 2(12 - 2x) + 2(18 - 2x)

S ® WP

Peminite HepaBeHeTBO 3(1 — x) — (2 — x) < 5.

OTBeT:

3HaYeHNEe KaKOro H3 JAHHBIX BHIPAKEHHH IOJOXKHU-
TEJbHO, €CJAM H3BECTHO, uTo X < 0, y > 0?

A. (x - yx B. (x — y)y
B. xy . (y — x)x
IlocaenoBarenvsHOCTE 3azaHa Gopmynoit ¢, = n® + 1.

Kakoe m3 ykasaHHEIX 4YHCeJ SABJAETCA YIeHOM 3TOM
HOCJIeOBATEIFHOCTH?

A 4 B. 6 B. 5 r.3
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I'padur xakoit us GyHKmuil u3odparkeH Ha PHUCYHKe?

T
A.y=x*-2 B.y=x"-4
B. y = -x>+ 2 Il y=-x>+4

Ha tpenumpoBke B 50-meTpoBoM OacceiiHe ILJIOBEIl IIPO-
e 200-MeTpoBylo auctaHmuio. Ha pHcyHKe u306pakeH
rpahMK 3aBMCHMOCTHA pPACCTOAHHA S (B MeTpax) MeXAY
HJIOBIIOM M TOYKO#H cTapTa oT BpeMeHHM ¢ (B CeKyHZAX)
IBH)KeHUA mioBita. OmpejesnnTe, KaKoe pacCTOAHHE IIpe-
omoJien maosern 3a 2 mun 20 c.

0/ 740 - 80,120'1601 ©:©.

A 30 m B. 120 m B. 130 m I'. 175 m
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Pabora N2 9

Bapuanr 1

Semiusi HaxoauTca Ha paccroaHun 149 miaH KM ot CoiH-
ma. BeipasuTre 3TO paccTORHHE B KMJIOMETPAaX.

A, 1,49 - 10% xm B. 1,49 - 10% xm
B. 1,49 - 107 kM I. 1,49 - 10° &M

@ Ha kakoe m3 maHHBIX 4YHCeJ AENHTCH IpPOU3BeAeHMe
123 - 70?

A. Ha 4 B. Ha 6 B. Ha 9 I'. Ha 25

@ Ha xoopauHaTHO npaMoil OTMedYeHHI YHMCaa a4 u b.
Kakoe u3 cieayionux yTBep)KIeHHH ABJIAETCH BEPHbLIM?

A.a+b>b ai 6 i)
B. a+b>a

B. ab>b

T.a-b>b

o 3
E Haiigure 3navyenue BhipaxkeHus 2 4‘/-2- OpH a= V2.

OTBer:

IEI Ilepeg HoBBEIM TofoM IeHBI B MarasmHe INOJAPKOB ORLIH
cHmkenbl Ha 25% . HekoTophiii TOBAp A0 YIEHKH CTOMI
x p. Kaxkosa ero mena?
Pemasa 3a4a1y, Y9eHHK 3alIrMcaJli YeThbipe Da3HhIX BbhIpa-
JKeHHUA HIJIA BLIYHCIIEHWS HOBOH meHHl ToBapa. OaHO H3
Hux HeBepHO. Kakoe?

A, x - 0,25x B. x - 25
B. 0,75x . x-=



(6]

YopocTuTe BBIpaYKEeHME - --— W HAUJUTEe €ro 3Haue-

HMe npu x = —2. X
_ -1 1
A. -32 B. 32 B. 32 T. 22

Kakoe BhIpakeHHe HaJ0 MOACTABHUTH BMECTO MHOTOTO-
Yus, 4TOObI GBIJIO BepHBIM DABEHCTBO

2x* + Bx — 8 = 2(x + 3)( ... )?

OTBerT:

2
YopocTHTe BRIpasKeHHE —1—+L .2z,
2a 6a

OTBeT:

Pemure ypaBHeHMe 1—5— =4

-x 3—x

Oteer:

Ilox meTcKylO NJIOINAZKY OTBEJEH YYACTOK MPSAMOYTOJh-
HOM (OPMEBI, AJMHA KOTOPOro Ha 4 M 6OJbIle HNIMPH-
Hel. Ilnomane yuacTtka 165 M2, HaliguTe anauny mnJjo-
IMAAKH.

OtBer:

W3 paHHBIX ypaBHeHHMH mnoOAGEepUTe BTOpPOe ypaBHEHHe

1
y==
CHUCTEMBI x Tak, yTo0bl OHA HMeJa AB& pPelleHNnd.

(AcnouasayiiTe rpaguuecKue IpeiCcTaABICHUA.)

A.y=—-=x
= x

B. y
B. y=x=x
. y=
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Ha xaxom pucyHKe m306pasKeHO MHOKECTBO pelleHHi

CHCTEeMbl HEPABEHCTB

2x+6 >0
3—-x>17?
A. NN | - S/ ///////////// /A
-3 2
| N7/ /1 T. W
-3 2 -3

Kakxoe 3 HepaBeHCTB cieAyeT U3 HEPABEHCTBA X > Yy — 27

A . x—-y>z B.z-x>y
B.y>x+z2 'z >y—-x

A3 apudpmernueckux nporpeccuii BnibGepure Ty, cpenu
YJIEHOB KOTOpOii ects umcio —10.

A.a,=2n + 10
B. a,= -3n
B.a,=-3n+ 2

n

I'.a,=-4n — 8

Kayxaymo npaMy:o, NOCTPOEHHYIO HA KOOPAMHATHOM mJIOC-
KOCTH, COOTHECHUTE C €e ypPaBHEeHHEeM.
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B onToBOM MaraszmHe caxapHBI IeCOK IIpoJgaeTcHd Ha
caenylmux ycnosusax: nepsiele 30 xr — mo nerne 20 p.
3a KHJIOrpaMM, a gajee — 1o neHe 10 p. 3a xunorpamm.
Kaxoit rpadpur coorBeTcTByeT 3TUM YCJHOBUAM?

A, _ ] B ,
E‘I [ IR - L
éi Y B oy LB ' S
8 ] ; ] 1 :
3| e %1000+
g: 20 ——— .é ? N -
U.Ilo 1 i N ’
119 20 40 60 80| | l 00 zo.___ 40 5(L 80
, o Macc_a_‘ Kr | | j Macca Kr:
R
af T [
3 Cee el 2 i R
HER R |
i ——— 31000
3 ~ZIO— : — H3-
—_110 T : _T : ;
0 20 40 61)_110_ 0 120 40 60 80
Macca, xr| ; | T _ Macca, xr.




Pabota N2 O

BapuanT 2

Mapc maxoauTca Ha paccroanuu 227 MaH KM ot Coiam-
na. BelpasuTe 3TO paccTosiHMe B KHJIOMETpaX.

A. 2,27 - 10° km B. 2,27 - 10" km
B. 2,27 - 10 kM I. 2,27 - 10% kM

@ Ha kakxoe M3 JaHHBIX YHCeJ AEJUTCA OPOM3BeLeHHe
122 - 85?

A. Ha 4 B. Ha 25 B. Ha 9 I'. Ha 10

@ Ha xoopauBHaTHOH npsMoil orMeuyeHBI uucjia a u b. Ka-
KOe M3 CJEAYIOLIUX YTBepP:KAEHHUN SBJIAETCA BEPHBIM?

i

A.a+b<bd i) (‘) o
B.a+b>a

B. ab > a

T.a—-b>b

(4] Haiinure sHauenme BEIpaceHHS —% npu a = —/2.
a

OTBeT:

E] 3a rox neHnl Ha GensnH Bripocau Ha 20% . B vauane roga
1 n OensuHA MapKku A cromyg x p. KakoBa HOBasA IleHa
6eH3nHAa 3TOif Mapkmu?

Pemasa szanadyy, yueHMK 3aIHCAJl YETEIPe PasHRIX BhIpa-
JKeHHUA AJIA BEIYHCJIEHHs HOBOM NeHBI OeH3MHAa 3TOH Map-
kn. OgHo M3 HUX HeBepHO. Kakoe?

A . x + 0,2x B. 1,2x

B. x + 20 T. x+%
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(6]

=
[y

Vnpocrure Bepaxkenme —L_: % U HaiiAuTe ero 3HAUeHUe
.—1 —_
X

npu x = 2. x
N B. 8 B. & r. -8
- ) . .

Kakoe BbIpasKeHHE€ HAAO IOCTABUTh BMECTO MHOTOTOYH,
4T0OBI ObIJIO BEPHBIM PaBEHCTBO

3x% + bx — 2 = 3(x + 2)(...)?

OTeger:
VrpoctuTe BhIpaskenme |1 —_1 | 2¢2
5¢ 10¢) 3
OTeer:
Pemure ypasmenme 9 _=_3
x+2 x—-4

OteerT:

Ilon ckBep oTBefieH YYACTOK 3eMJH OPAMOYTOJBHOI
dopmbl, aIMHEA KOTOpOrg Ha 10 M OGoablue IMIHUPHUHEI.
ILtomans yuacTka 875 2. Haiinure IJUHY y4YacTKa.

OTBer:

W3 maHHBIX ypaBHeHMi NoaGepuTe BTOpOe ypaBHEeHHe

_ 1
CHCTEMBI y X Tak, 4TO0bLl OHA He HMeJjia pemenm‘«i.

(Mcnoaw3yiiTe rpaduyecKkre mpeicTaBIeHMS.)

A.

y

Yy
.y=x

y

e
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Ha xaxoM pucyHke n300pa’keHO MHOMKECTBO PpeIleHMi

CHCTEMBI HEpPaBEHCTB

2x+4 >0
15-3x > 0?
A, NNy, B. i
-5 -2 5
- I///////////////// A WA\
5 -2
Kakoe 13 HepaBeHCTB cjeAyeT U3 HEPABEHCTBA X — Y > 27
A.z-x+y<90 B.z+y>x
B.y>x-=z Frhx-y—-2<90

M3 3ajaHHBIX TeOMeTPHUYECKUX Iporpeccuii Bubepure Ty,

cpeayu 4JIEeHOB KOTOpOil ecTh 4ucJO 9.
A. a, = -8" B. 3-2"!
B. e, = 3" T.a,=2-3""

Ka)xayio IpAMYy0, DOCTPOEHHYIO HAa KOODAHMHATHOM mJoc-
KOCTH, COOTHECHTE C ee YPABHEHHEM.

T ) I 3 7l _ 7y R
1\—1k1 1

ol = —_oN1x _ /o] % 0 1 %
AN 1
L ; L | ! Pl
a)y = —x 6) x = -2 B)y = x ryy = —2

OrBer: | 1 2 3 4
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Jins HamonHeHus OacceiiHa BOJAOU cHauana OBLI OTKPBIT
OJWH KpaH, depe3 KOTOPHIH BOoZa mocrymnaja B HacceiiH co
cxopoctbio 50 g B Mumyrty. Yepes 8 MUH OBII OTKDHIT
emle OAMH TaKoOil Xe KpaH. Kakoii rpadur onucwiBaet
nponecc HamoaHeHus G6acceiiHa Boxoi? (Ilo ropmsonTans-
HOU OCH OTKJIAALIBaeTCA BpeMs { HamoJHeHHUA Oacceiina,
II0 BepTHKaJNLHOI — o0BeM V Boawl B Gacceiine.)

A b T T T T B R
LYy e g } vt L ;
--100 —_— sorch b
- L B -1000 + : .
50 —— e s . :
‘ ) B 600 ‘ ;
0 4 8 12 16 04 :8 12 16
. LY. 1 it,muA
e

i :
A J—

e}
e - -
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PaGota N2 10

Bapuanr 1

VkakuTe 9HClO, paBHOe 5,6 - 1074,

A. 0,000056 B. 0,0056
B. 0,00056 I'. 0,056

B TamRmeBaJibHOM CTYAHHM UYMCJIO JEBOUEK OTHOCHTCA K
YACHAY MAJLYNKOB Kak 6 : 5. CKoJbKO map, B KaXKAYIO
M3 KOTOPHIX BXOJAAT MAJIbUYMK M JE€BOUKA, MOryT OLHO-
BPEMEHHO TaHIEBATH, €CJIH BCEro B CTyAMH 38HUMAETCS
66 uemoBexk?

A. 36 B. 33 B. 30 r.5

PacnooJioskuTe B IOpsiAKe Bo3pacTanus yucyaa /30; 34/3; 5,5.
A. J30; 3J3; 5,5 B. 5,5; /30; 33
B. J30; 5,5; 343 I'. 3J3; V30; 5,5

Haiigure 3mavenme Boipakenusa 1 — Ty + 30y® mpu
y =-0,1.

OTtBer:

Ha cuer B Oauke, goxoa mo Koropomy cocraBaser 20%
roAOBHIX, BHecaH a p. Kaxkasg cymma Oyaer Ha cueTy
yepes rox?

A. (a + 0,2a) p. B. 0,2a p.
B. (a + 20a) p. T. (a + 20) p.

PazyoxuTe HA MHOMHTENH KBAADPATHHIN TpeXwIeH
x>+ 2x — 3.

OTtBerT:
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=
[y

Xty
x—y

8
|
o

u b=

B BrIpaxxenme @ — b noacTaBeTe a =
A YIPOCTHUTE €ro.

b
+
L -

OTser:

IIpeacraBeTe B BUAE CTelNeHM IpouaBeaeHue 4 - 2",

A, 4™2 B. 8" B. 22 r. 2m+2

(x-2)(x+3) _ 0.
x-3

A. 2 B. 3 B. 2; -3 Ir. 2; 3; -3

Haiignre XOpHM ypaBHEHNS

B koanexknuu 85 mapok. U3 HMX MapoK Ha COOPTHBHYIO
temy Ha 20 Goabiue, yeM Ha Temy «PayHa», u B 3 pasa
MeHbIlle, YeM Ha TeMmy <«ABToMo6uam». CKOJBKO B KOJI-
JEeKIIUY MApPOK Ha CIIOPTHBHYIO TeMy?

Ilycte x — KoJHYecTBO MAPOK HAa CIOPTHBHYIO TEeMY.
Kakoe ypaBHeHHe COOTBETCTBYET YCJIOBHIO 3afaduyu?

A. x+(x—20)+%= 85
B. x+(x+20)+§= 85
B.x +(x+ 20) + 3x = 85
' x +(x - 20) + 3x = 85

2x+y=1

PemuTte cucreMy ypaBHEeHHIA
5x+2y=0.

OTBer:

Kakoe #3 HepaBeHCTB BEepHO IpPH JIO0OM 3HAYEHHH X7
A . x*-1>0
B.x>+1>0
B.x*-1<0
r.2?+1<0
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HN3BecTHO, 4TO @ M b — [DOJOMKUTEJbHBIE YuCHa U g > b.
Kaxoe ns yreep:xgenuii HeBepHO?

A. —a < -b

B.
B. a® > b?
T.

ITocnegoBaTeILHOCTH 3adaHbl HECKOJBKHMH NIepPBBIMHA

yneHamMu. OfHa M3 HUX — reoMeTpHYecKasd IIPOTPECcCHd.
Yrkaxkure ee.
i b4 2’ 3’ 4’
B.1; 3; 5; 7
B.1; 2; 4; 8;
2; 3; 5

T. 1;

-e
-e

Ha pHCyHKe nsobpakeHnl rpadumku GYHKOUE BHIa
y = ax® + ¢. Yc¢TaHOBHTE COOTBETCTBHE MEXKAY Ipa-
¢duramMu 1 3HaKaAMH Ko2@GHUIUEHTOB a U C.

n 2) " 3)

y
N M
a)a <0, 6)a >0, B) a <0, ra=>0
c>0 c<0 c<O0 c>0

]

Otrer: | 1 2 3
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W3 nommoro 6aka, BMecTUMOCTH KoToporo 100 n, uepes
OTKDHITEIAH KpaH BLITEKaeT BOA4 CO CKOPOCTBIO 5 J B
muHyTy. KonmuuecTtBOo BOA®I y (i1), ocralouieiica B Oake,
ABnseTca (¢pyHknueil BpeMenu x (MHH), B TedeHHe KOTO-
poro BEITEKaeT Boga. 3azaiiTe 3Ty PYHKIUIO GOPMYJIOii.

A y-=

B. y=

100 - 5x

5x

B. y

T.y

5x — 100

100 - 3
X



Pa6ora N2 10

Bapuanr 2
Ykaxure umcino, pasHoe 1,9 - 107°,
A. 0,0019 B. 0,000019
B. 0,00019 I'. 0,0000019

@ B cexuyu axpofaTHKM UHCJIO JEeBOYEK OTHOCHTCHA K 4YHC-
Jy ManbdYuKoB Kak 2 : 5. CKOJBKO TpOEK, B Ka)KAYIO M3
KOTOPBIX BXOAAT OAHA A€BOYKA M JBA MAJNBUHKA, MOI'YT
OJAHOBpPEMEHHO BEICTYNATH, €CJIM BCETO B CEKI[MH 3aHHUMAa-
eTca 28 genoBek?

A 4 B. 8 B. 9 r. 10

[3] Pacnonoxure B nopsaxe pospacranus uucna 45; 443; 6,5.
A. 6,5; 4.3; /45 B. J45; 43; 6,5
B. 43; 6,5; V45 T. 6,5; J45; 43

[4] Haiizure smauemme smpaxenns 1 — 10y + 5y° mpu
y = —0,2.

OTtBer:

IEI IIpu moxydeHuu JeHer depe3 OAHKOMAT OAHK VAEPMKMBAET
3% or cHATOil cyMMBI. CKOJIBLKO BCero neHer OyAeT CHATO
CO CcUeTa KJIMEeHTAa, eC/IM OH MOoJydaeT uepe3 6aHKoMaT a p.?

A. (a — 0,03a) p. B. 0,03a p.
B. (a + 0,03a) p. I'. a p.

@ Pasnoxxure Ha MHOMXHATENN KBaZPaTHHM TpexuJjeH
x2 + 3x - 10.

OtBer:
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2 2
+ x-
B BrIpakeHue a — b moxcTaBbTe a=’c2 S u b=2"Y u

VIIDOCTUTE €ro. x“-y x+y

OTBeT:

HpeacraBsTe B BUAE CTENmeHHu HpomsBefeHue 9 - 3.
A. 3F*2 B. 27" B. 3% r. 9%*3
(x=3)(x+2) _q.

x—2
A. 2 B. 3 B. -2; 3 T. 2; 3; -2

Haifizure KOpHU ypaBHEHHSA

B kHure 84 crparunbi. Bo BTOpOil neHp KaHMKyJa Caiia
IpounTanl B 2 pasa 6oJibllle CTPAHHIL[, YeM B IIEPBHIi, a B
TpeTu## — Ha 4 CTPAHHMIBI MeHbIle, YeM BO BTOPOIi.
CROJI;;RO cTpaHul npouuTtas Camra B KaKIBIH H3 3THX
OHeH?

IIyeTs X — KOJHYECTBO CTPAaHHUI, IPOUYUTAHHHEIX B
nepBHIY JleHb. Kakoe ypaBHEHHE COOTBETCTBYET YCJIOBHIO
3amayu?

x X _
A. x+§+(§+4)—84
x x _

B. x+2x + (2x — 4) = 84
I''. x+2x + (2x + 4) = 84

Pemure cucreMy ypaBHEHHH {2x+y =1

3x+2y=0.

OTserT:

Kakoe 13 HepaBeHCTRB He MMEET pelreHuii?

A.x2-1>0 B.x2-1<0
B. x2+1>0 . x2+1<0
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H3BecTHO, 4TO X M Yy — IOJOKUTENBHBIC YHCTa U X < Y.
Kaxoe n3 yTeep:;xaeHuii HeBepHO?

A x> —y

B. L>1
xy

B. x% < y?

I. Jx >y

IlocnenoBaTeIbHOCTH 3aJaHbl HECKOJbKHMM IEpPBLIMH
aineHamMmu. OgHa M3 HUX — apudMeTHYECKasa IMPOTpecCHsd.
VYraxure ee.

A. 1; 4; 9; 16; ...

B. 2; %; %; -i—;

B. 1; 3; 9; 27; ...
T. 2; 4; 6; 8; ...

Ha PHCYHKE uzobpakeHsl rpadpmxrm PYHKOUE BHUOA
Yy = ax® + c¢. YcTaHOBHUTe COOTBETCTBHE MeXAy rpadu-
KaMM U 3HaKaMu Ko3(p(PHUINEeHTOB @ U C.

1 2 3
)y ) y ) y
X
0 x 0
0 x
a)a >0, 6) a <O, B) a <0, ra >0
c>0 c>0 c<0 c <0

Oreer: | 1 2 3
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KoanuectBo HeH3uHA B 6aKe aBTOMOOHJIA, BMECTHMOCThH
koroporo 40 i, ymeHsraerca Ha 1 n 3a 10 kM nyru. Ko-
JuyecTBO OeH3UHa Y (1), ocTalomierocss B 0ake, ABJIAETCA
byHKIMEH paccTogsHUS X (KM), IPONHAEHHOrO aBTOMOOH-
JeM. 3azaiite 3Ty QyHRuIuo (hopmysoii.

A.y=40—i’% B. y =40 — 10x

B. y = 10x + 40 r.y=4o-§



Pa6ota N¢ 11

Bapuasr 1
chamwre HaAHMMEHbIIIee U3 CJHEeAVIOIITHUX YHCeJ:
07 % 9 4
9”7’ 5
7 9 4
A. 0,7 B. n B. - r.¢

@ ToBap Ha pacmpojake yneHWwIH Ha 20%, IpM 3TOM OH
cran crouth 680 p. CKOJBKO CTOHMJ TOBAap [0 Dacnpo-

HaXxku?
A. 136 p. B. 700 p.
B. 816 p. I'. 850 p.
@ HailiguTe SHaYeHMe BBIpaXeHHA Zfi upu a = —0,7 u
x = —0,3.

OTeeT:

U3 dopmyast l=l+% BEIPa3suTe IepeMeHHyIo b.
c a

A. b= ac B. b=a—c
a+te ac
B. b= ac r. b= ac
c—a a—c¢

EI IIpr KaKkmx BSHAYEHHAX X WMMEET CMEICJ BBIpAXKeHHUE
J-2x?
x=20 B. Hux npu Kakux x
B. IIpu x < 0 I'. IIpn mobeix x
@ Vupocrure Beipaskerume (¢ + 2)(c — 3) — (¢ — 1)
A.c— T B.c+ 5
B.c—-5 r'. -3¢ -7
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YupocTure BhIpaxeHUe \/1-%-\/%-\/21.

OtrBeT:

VYKaxKuTe BbipaskeHHe, PaBHOE CTeIeHU 2k-3,
A 2-20 B Z B Z (2
.2 - 5 .3 . (2

@ PemnTe ypaBHeHue %x2 -12=0.

OTseT:

B 2 Goapmime m 3 MajeHbKUEe KOPOOKHM moMeljaeTcs
38 kapaHgameii, a B 3 Goaplive ¥ 2 MaJeHbKHE KOpPO6-
kn — 42 xapanzama. CKOJIbKO KapaHzamieil B 6G0abIION
M MaJIeHBKOH KOpOoOKax BmecTe?

OTBer:

Ucnonwaysa rpaduxu ¢yHrmuit y = x> nu y = 2x + 4,
pemutre ypaBHeHHe x° — 2x — 4 = O.

L

Otser:
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Jnsa Kamaoil cucTeMBbI HEpaBEeHCTB YKaXHTe HOMeEp pH-
CYHKAa, Ha KOTOPOM M300parkeH0 MHOKECTBO €€ pelleHHH.

1) {x>—1 2) {x<1 3) {1-x<0
4-x>0 x+4<0 x>-4
a) W/ - B) W/
-4 1 1
6) LTI, o r) iy
-1 4 -4

Otser: | 1 2 3

O umcnax p m ¢ u3BecTHO, 4To p > ¢. Kaxoe wus
cIefyOIUX HepaBEeHCTB HeBEePHO?

A.6+p>6+g¢q B.1-p<1-g
B. 2<% r. -2<-4
3 3 5 5

. -1)"
ITocienoBaTeILHOCTL 3aZaHa GoOpMyJoi C, = —(—-nL Ka-
KOe H3 4YHucesJ He ABJAeTCA UYJeHOM 3TOH mociyezoBa-

TeNbLHOCTH?
1 1 1 1
A, 3 B. 7 B. 5 T. 6
Ha pucyHke mu3obpaxxkeH rpadukx yl
dyHKOUU

y = —2x% + 4x + 6.

BriuncianuTe KOODAMHATHI TOYKH A.

e
(=

e
8

Otser:
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W3 nyuxkrta A B UYHKT B BrIen memexon, X depes
HEeKOTOpOe BpeMA BCJEA 3a HUM BbleXaJl BeJOCHUIIEAUCT.
Ha pucynke uzobpakeHH rpaduKu ABM)KEHHA IIeniexona
n Beaocumezucra. OnmpexesurTe, Ha CKOJbKO Ooabuie
BpeMeHH 3aTpaTUJ Ha NyTh, U3 A B B mnemexon, ueMm
BEJIOCHIIEUCT.

8, KM |
t

A i
[

L
‘Al _[20]40 60 _t mun

A. Ha 10 mun B. Ha 50 mun
B. Ha 30 mun I'. Ha 20 mun



Pa6Gota N¢ 11

Bapuanr 2
VKa)KHUTe HaMMEHbIee U3 CIeAVIOIMUX YHCeN:
A.08 B.3 B. 5 r.2

Ileny Ha ToBap moBbicuau Ha 30%, mpu 3TOM OH CTal
crouts 780 p. CKOJIBKO CTOMJ TOBap AO IOKOPOKAHMUA?

A. 234 p. B. 1014 p.
B. 2600 p. I'. 600 p.
Haﬁm(t)'rg 3HAYEHUEe BLIpAXKeHNUs Z:r—; npu a = -0,4 n
x = —-0,5.
OtBer:
W3 dopMmysnl %=%—% BHIPA3NUTE NEePEMEHAYIO 4.
_ _be _b+e
A.a—b+c B.a= »
_ be _ be
B. a=—— I‘.a—b_c

IIpn KaxKuX 3HAYEHHAX X HMEET CMBICJ BhIpa’keHHe
J1-x?

A Ilpu x 21 B. Hu npu xaKkux x
<1

B. Ilpu x I'. IIpu m06GBIX X

Vapocture Bhipaskenme (a — 1)° — (a + 1)(a — 2).
A -3a -1 B.3a+1
B. 3 —a 'na+1
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VYrnpocTuTe BHIpa)XKeHHE \/% . \/%- V15,

OTtBer:

VkaskuTe BhIpa’keHHe, paBHoe cremenu 2°~*

5
A.2-2¢ B 2 B 2 92 _p

2k 2~k

Pemure ypaBHeHUe ixz -16 = 0.

OTtBer:

Byker u3 Tpex TIONBIAHOB MU ABYX HAPIIUCCOB CTOMUT
80 p., a 6ykerT M3 ABYX TIOJBIAHOB M TPEX HAPIIUCCOB —
70 p. CKONBKO CTOAT OAWH TIOJbOAH H OAWH HAPIIHCC
BMecTe?

OTBer:
HUcnonwsya rpadburu_ o¢yHKUUA y = 23 n y=-x+ 2
pemute ypaBHenue x° + x — 2 = 0.

OtBeT:
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JJia KaskAol CHCTeMbl HEPABEHCTB YKaKHTe HOMEp pH-

CYHKAa, Ha KOTOPOM M300pa’keH0 MHOYKECTBO €€ PellueHHI.

1 {x>1 2) {x<—-1 3) {1—x<0
x+5>0 5-x20 x<5H
2) _ WM, B LU
-1 1
6) W _ 1) iy .
1 5 1

Oteer: | 1 2 3

O uyncxax a U b usBecTtHo, utTo a < b. Kaxoe us
CJAeAYIOUIUX HEPABEHCTB HEBEPHO?

A.a-3<b-3 B. La<lp
' 4 4
B.5—-a>5-5b . -2<-2%
2 2
IlocnenoBaTenbHOCTE 3ajjaHa (OPMYJOH ¢, = -(_’11—)" Ka-

KOe M3 4uceJl He gBIsSeTCA UYJeHOM 3TOiHl mociemoBa-
TeJIbHOCTU?

_ 1 21 _1
A. -1 B. - 3 B. 5 T. 5
Ha pucyske uszobpaykeH rpadux 17y
dyurnuy
y = 2x% —4x — 6. \1-- ’
A . -
BrrunucianuTe KOOPAUHATE TOUKH A. 0 1 ~

OTBer:
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N3 nyHKTa A B NYHKT B BBIIIEJ Hemexok, W uepes
HEKOTOPOE BpeMs HABCTPEUY €My M3 NYyHKTa B B OYHKT
A Bplexan Bejsiocunezuct. Mcoonb3ya rpaduKky JBUMKEHUSA
nemexoAa M BeJOCHIIeAHCTa, ONPeAesIUTe, Ha CKOJBKO
MeHbIIle BpeMeHH VYIILJIO HA BeCh HOYTH y BeJIOCHOEeAHCTA,
yeM y memiexoja.

8, KM )
B
1 \
e \. -
— \\ —
i
Al 12040 60  __t man
A. Ha 10 mun B. Ha 40 mun

B. Ha 30 mun I'. Ha 60 mun



PaGora N2 12

Bapunanr 1

JJA KasKAOTro BHIDAKEHHSsI M3 BepXHEH CTPOKH YKa)XXWUTe
pPaBHOe eMy BbIpaKeHue U3 HUXKHeH.

@%®
2

a

1) (a®)3a? 2) (a%a®)? 3)

a) a'? 6) a'® B) a® r) a’

OtBer: | 1 2 3

@ Yapocrture BrHpaxkeHwe 4y(y — 4) — (y — 8)>.

Otser:

a’-4

@ Coxparure ApoGH .
4a%-8a

OrsBer:

@ Ilpu xakoM 3HaUeHHH X 3HAYEHHMEe BRIDAXKeHUs [3—2x
ABAAETCA YHACIOM PAIUOHAILHBIM?
A Ilpu x = 6
B.IIpu x =0
B. IIpu x = -2
T. IIpu x = -3
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B crnopTUBHOM 3ajie BBIfIJINJN NOMeUleHWe IJd pasze-
BaJIKM (HA pHCYHKe OHO MOKAa3aHO IITpUXoBKoil). Kakosa
MIoMAAL S ocTaBieiica yacTu 3ana?

A. S =ad%+ ab + b®
B.S =a?+ ab - b?
B. S =a%-ab-?p°
T.S =a? - ab + b a %

a

Pacnojsoxure B NopAAKe BO3pacTaHuda 4dYHuUCJa

1 1
E’ 25 \/%7 \[2_-

1 1 1 1
A. 3 2, ,/5, J2 B. 3 3 V2, 2
11 5 1 1 o}
B- '2_3 51 2s 2 I'. E’ E, 2, 2

Kaxoe m3 yrkasaHHBIX 4YHCeJl He AeJUTCA Ha 37
A. 12852 B. 1143 B. 20293 . 7239

B mauane roja umcjo abOHEHTOB HHTEPHET-KOMHIAHUU
«CeBep» cocraBaano 200 Twic. uenoBek. B Teuenme ropa
K He#d mupucoenHmiaoch 50 Tbic. HOBBIX abOHEHTOR,
a 60 Tpic. aOOHEHTOB IepelnIH B APYryi0 KOMIAHUIO.
Ha cKoOJBLKO IIPOIEHTOB YMEHBUINJIOCH 32 I'oJ Yucjao abo-
HEHTOB UHTepHeT-KoMnaHuu «Cesep»?

A. Ha 5% B. Ha 1% B. Ha 24% I'. Ha 30%

Pemmure ypasHeHme 2x2 + 3x — 2 = 0.

OTger:

Ot omHOTO TrOopoja Mo Apyroro aBrofyc zoexas 3a 3 4, a
aBroMobunr — 3a 2 uy. CkKopocTer aBTOMOOUJIA HAa
25 KmM/u GoJblue cKopocTnm aBTOoOyca. Yemy pasHO
paccrosinue MexxAy ropozamu?

OTeer:
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Ha pucymkxe msobpaxennl Toukun M ¥ N KOOpDAHMHATHOMI
nnxockoctn. Kakoe ypasHeHue 3azaeT mpamyio MN?

Acx—y=4 =' ! T T
B. x — 2y = —7 ) ‘__ L -_" N(lb; 11)
- e
r.2x -y - 13 EEEEERaN
l’ AAT—NAE : ’ ;
o + N
CTMan ey
BEEREEEN

Pemure HepasencTBo 3 — x = 3x + 5.

OteeT:

Ha koopauHaTHOii npaMoii oTMedYeHHl YHciaa a4, b #u c.
Kakas M3 cleayiomux pasHocTeil orpuuarelbHa?

A.b—-a B.c—a
B.b-c¢ T.c—-b

a b c

IlociepoBaTeabHOCTE: 3amaHa GopMyJioi an——lf—l Croan-
n

KO YJICHOB 3TOH mocjefoBaTeNLHOCTH Gonbmie 1?
A. 10 B. 9 B. 8 r.7
PDyHKOUU 3aAaHBI d)opmynaMn:

y=x>+1 Hy=-x*+1
2yy=x*-1 ) y=-x*-1.

T'padpuxn krakmx u3 sTHX GYHKOHHE He nepecexkaloT
och x?

A.lu4

B.2u4

B.1un3

T .2un3

4— Kysmenosa, 9 k. 97



Tenedponnads KOMIAaHMA MOpeAJaraer Ha BBOOD JBe

Pa3HBIE CXeMBI HAYHCJICHHUS e’XeMeCAYHOH NnJaaThl 3a
PAa3TOBOPHI:
cxema I — 6e3 meppomauYanbLHOro B3HOCA;
cxema II — ¢ mepBOHAYANBLHBLIM B3HOCOM, HO C MEHbIIEH
CTOHMOCTBLIO MUHYTEI Pa3roBopa.
Ja HarJaAagHOCTH 3TH CXeMbI U300paskeHHI rpaduyecKH.
IIpu KaKMX NIAHHPYEMBIX €MKEeMeCAUHBIX pacxofax Ha
TeJdedoHHBIEe pPasroBOPLl BRITOZHEE BOCIOJL30BATHLCA
cxemoit II?

B S T —;1—
- | S S o ‘
_§_5(£___ o/ '
a0l T T
s o '
ol |
3 7 : i
s -
51004+ /i
' AR I L
. ..0] .60 1120 180 240 . |
T 1' i~—i—;BpeNm PasroBOpoEB, MUH
A. 250 p. B. 300 p.

B. 200 p. T. 400 p.



Pabota N2 12

BapuanT 2

O KamAOro BRIPAKEHUsS M3 BEePXHEl CTPOKHM YKAXKHUTe
paBHOe eMy BHIpakKeHHe U3 HHUIKHeil.

6 2
1) (ctc?)? 2) (c*)2ct 3) [‘;—2]

a) c® 6) ¢® B) c!'° r) c!'?

OtBer: | 1 2 3

[2] Vmpocrure Bumpascenme 4b(b + 2) — (4 + b)>.

OTBeT:

. .
@ CoxpaTurte gpobp 3% —12x
' x2-16

OTBeT:

IIpr KaKkoM 3HAaYeHWH X 3HAYEHUE BhIpaKeHusa [2x—7
SABJAETCA YHUCJIOM HMPPALMOHAJIBHLIM? -

A Ilpux =0
B. Ilpn x = 4
B. IIpu x = 6
. IIpu x = 8

4% 99



B rapaxe BhlaeNHJIH ODOMeUIEeHME AJS MOHKH MAIITHAH
(Ha pHCyHKe OHO IIOKa3aHO IITPHUXOBKOIf). Kaxoma mio-
mans S ocraruieiica yacTH rapaxa?

A.S=c2+4 1¢c - a? ¢

B. S =¢%- ac + a®

B. S =¢%+ ac + a? a

IS =¢c¢? - uc — a® 4 c

Pacnonoxure B mopanxke yOLIBAHUA YKCIA %, 3, %, J3.
1 1 1 1

A Ls L. B. 1L 53

B. 191 T. 11
3, Jg’ 3’ \j3 3, \/§7 3’ 3

Kakoe U3 ykaizaHHBIX UYHCesJ He JejuTcsa Ha 9?

A. 81 234 B. 8883 B. 30 159 T. 3219

B mauane rola B ropoickoil 6utamoreke 6wv110 50 THIC.
xkaHur. K Konmy roga 10 TeIC. KHWI CIIMCAJMHM M KYOHJIH
16 TeICc. HOBLIX. Ha CKOJIBKO NPOIEHTOB YVBEJIUYHJCS 34
rox oubnuoredHbId doHA?

A. Ha 6% B. Ha 28%
B. Ha 120/0 I'. Ha 40(70

Pemnre ypanmesue 3x2 + 8x — 3 = 0.

OTBeT:

Or oxgHOTrO rcpojia A0 APYroro maccaKMpCKHi asTobyc mo-
exaa 3a 3 4, a rpysoBoii aBromMoOmsar — 3a 4 4. Cko-
pocTk aBTOOyca Ha 20 kM/u GoabIe CKOPOCTH TPY30BOTO
aBTOMOOUNsA. HUeMy paBHO pacCTOAHME MEXAY ropoaaMu?

OTtBeT:
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@ Ha bucyuxke M3006pasken sy TOYKu P y Q@ Icoop,anaTHoﬁ

Iockocry, Kaxkoe YPaBrenpe 3agaer apamyio PQ?

A.x+y=16
B.x~y=2

B.x—2y=—2
I‘.2x—y=14
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TenedoHHAA KoMOaHu# Mpenuaraer pa BHIOOp ABE Pas

Hbie CXeMHEI HAUMCJIEHNA eseMecauHON TIaTh 3a pasro-
BODBLIL:

cxema 1 — 0e3 fepBOHAYAIBHOTO B3HOCA;

cxema 11 — C HepBOHAUANBHBIM Ba3HOCOM, HO C MeHbILIIER
CTOMMOCTHIO MHHYTH! pasrosopa.

TIpu Kaxo# AJIMTEJIBHOCTH rejedOHHBIX pasroBopos B me-
cAIl BHITOJHEE BOCIHOJH30BATHCH cxemoit 17

opo

'_a——'—"‘"
|
|

240

-

|

A. 120 MuH B. 60 MuH
B. 180 MuH T. 200 MuH



OteeThl K pa3peny |

PaGora Ne 1
Bapuarm 1. 1. B. 2. T. 3. B. 4. B. 5. B. 6. A. 7. T.

8. 22— 9.x,=0, x;=-7.10. (-3; -2). 11. A. 12. B. 13. x< -2
wm x > 3. 14. B. 15. 1) — r); 2) — B); 3) — a); 4) — 6). 16. A.

Bapuanrm 2. 1. B. 2. B. 3. A. 4. B. 5. B. 6. I. 7. B.

8. 302, 9. %,=0, x,=3.10. (5; 2). 11. A. 12. T. 13. -3 <x < 2.

a+
14. B. 15. 1) — 6); 2) — B); 3) — a); 4) — r). 16. A.

Padora N 2
Bapuaum 1. 1. -1,6. 2. t2=t1+;‘9”—l. 3. B. 4. A. 5. B. 6. B.
7. T. 8. 3}10—:‘2. 9. 4,5. 10. A. 11. B. 12. A. 13. -4< x<2. 14. T

15. 1) — 6); 2) — B); 3) — a). 16. B.
Bapuanm 2. 1. 1,6. 2. t1=t2—c%. 3. A. 4.B. 5. T. 6. B.

7. B. 8. 2% 9.-0,25. 10. B. 11 A. 12. B. 13. x< —4

x > 1. 14. T. 15. 1) — B); 2) — a); 3) — 6). 16. B.

PaGora Ne 3
Bapuanm 1. 1.B. 2. B. 3. P, M, Q. 4. 14 m. 5. B. 6. “a*b”.
7. A. 8. 4-243. 9. x = -12. 10. I. 11. B. 12. T. 13. T. 14. B.

15. T. 16. 4,5 Km/u4.
Bapuanm 2. 1.T. 2. B.3. Q, M, N. 4. Ha 4 m. 5. A. 6. “‘b”.

a
7. B.8.4.9. x=10.10.T. 11. A. 12, A. 13. T'. 14. B. 15. B.
16. 20 xM/u.

Pabora Nt 4

Bapuanm 1. 1. —%. 2.A.3.B.4.B.5 A. 6. A. 7. 3a% + 3.

x—2y=4
8 A.9.x,=1, x,=-2,5. 10. x+y=4. 11.F. 12. B. 13. -2 < x< 2.

14. B. 15.1) = 6); 2) — r); 3) — a); 4) — B). 16. B.
Bapuanm 2. 1. %. 2. B.3.B.4. A. 5. B. 6. I. 7. 4x% + 4.

8. B. 9. x, = %, x,=-1.10. (1; 3).11. A. 12. T. 13. x < 1
wm x > 1. 14. A. 15. 1) — B); 2) — r); 3) — a); 4) — 6). 16. B.

103



PaGora Nt 5 6
Bapuauml.l.Z%. 2.T. 3. T. 4. A. 5. B. 6. Tyy 7. B.

8. A.9. 1) — 6); 2) — B); 3) — r); 4 — a). 10. B. 11. (2; -3),
(-2; 5). 12. B. 13. A. 14. B. 15. T. 16. 10 m.
Bapuanm 2. 1. %. 2.B.3.B. 4. A. 5. T. 6. 7. B.

X
8. I. 9. 1) — B); 2) — r); 3) — 6); 4) — a). 10. T. 11. (2; 3), (-2; —5).
12. B. 13.T. 14.B. 15. B. 16. 7 m.

x+y

PaGora Nt 6
Bapuanm 1. 1. 13. 2. A. 3. B. 4. B. 5. 1) — B); 2) — a);
3)—'r),4)—>6)6B7a+2.8a_29F10F11B12A

13. £xx< 0. 14. B. 15 A 16. NBan, ma 30 MuH.
Bapuaum 2.1, 8. 2. B. 3. B. 4. B. 5. 1) — 6); 2) — B);

3) > a);4)—r).6.T.7. x—+§ 8.2¢%9.7.10. B. 11. A. 12. B
x—
13. x < O uan x > 3. 14. B. 15. I'. 16. UBan, Ha 6 KM.

Pabdora Ne 7
Bapuanm 1. 1. B. 2. B. 3. B. 4. T. 5. 4c. 6. 3¢ - 16.
7. B. 8. ﬁ’—y 9.T. 10. A. 11. (0; 3), (-3; 6). 12. A. 13. B. 14. B.

15. B. 16. f(2); f(5); f(-2).
Bapuanm 2. 1. T. 2. B. 3. B. 4. B. 5. 3c. 6. 2a° - 9.

. 9. T. 10. A. 11. (0; -3), (3; 0). 12. I. 13. B.
14. A. 15. T. 16. f(-2); f(5); f(2).
Padora N 8
Bapuanm 1. 1. B. 2. T. 3. A. 4. Ha 22 m. 5. B. 6. “a‘bb

7. T. 8. 120. 9. x;, = 2, x,= -2. 10. A. 11. T. 12. x > —10.
13. B. 14. B. 15. T. 16. B.

Bapuanm 2. 1. B. 2. A. 3. B. 4. Ha 26 m. 5. B. 6. x+ y.
7. T. 8. 90. 9. x,=3, x, = -8. 10. B. 11. B. 12. x > 2. 13. A
14. B. 15. B. 16. T

PaGora N 9
Bapuanm]lBZB3B4—15B6A7x——- 8—

9. x=11. 10. 15 m. 11. B. 12. B. 13.T. 14. B. 15. 1) — p)
2) — B); 3) — a); 4) — 6). 16. B. 1

Bapuawm 2.1.B.2.T.3.T.4.2.5.5.6.B. 7.x-3. 8 105
9. x = 13. 10. 35 m. 11. A. 12. B. 13. A. 14. B. 15. 1) — r);
2) — a); 3) — B); 4) — 6. 16. B.
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PaGora N 10
Bapuarnwm 1. 1. B. 2. B. 8. T. 4. 2. 5. A. 6. (x — 1}x + 3).

4
¥ 8.T.9. B. 10. T. 11. (-2; 5). 12. B. 13. B. 14. B.

x2-y
15. 1) — B); 2) — 6); 3) — a). 16. A.
Bapuarm 2. 1. B. 2. B. 3. T. 4. 3,2. 5. B. 6. (x + 5)(x — 2).

2
i/ .8 A . 9.B. . 10. B. 11. (2; -3). 12. T. 13. T. 14. T.

x2—y

15. 1) — r); 2) — a); 3) — 6). 16. A.

7.

7.

Pa6ora N 11

Bapuanm 1.1.A.2.T.3.25.4.T.5. B 6A J_ss
9. x,= —6; x, = 6. 10. 16 xapangameit. 11. = 2. 12. 1) — 6);
2) = r); 3) — 8). 13. B. 14. B. 15. (3; 0). 16. “5.

Bapuanm 2.1. T. 2. T. 3. —%. 4. A. 5. B. 6. B. 7.5.

8. B. 9. x;,= -8 x, = 8.10. 30 p. 11. x = 1. 12. 1) — B);
2) — a); 3) — 6). 13. I". 14. I'. 15. (-1; 0). 16. B.

Pa6ora Nt 12
Bapuanwm 1. 1, 1) — B); 2) — 6); 3) — r). 2. 3y + 64.

2+2 4. T. 5 T. 6 B.7. B.8 A 9. x, = 0,5; x, = 2.
4a

10. 150 xm. 11. B. 12. x < -0,5. 13. B. 14. B. 15. A. 16. T
Bapuanwm 2. 1. 1) — r); 2) — B); 3) — 6). 2. 3»% — 16.
3x =_1. - -

3. Py 4. B. 5. B. 6. T. 7. F 8. B. 9. x, = 3 Xy 3.

10. 240 xm. 11. T. 12. x > -1,5. 13. I'. 14. B. 15. B. 16. B.

3.




PABAEN I

3apaHua pna BTOPOW 4acTu
3K3ameHauUoHHoN paboTbl

1. Bripaskernsa u mx nmpeoOpa3oBaHUA

3azaHUA HanpaBJIEHbl Ha HOPOBEPKY yMeHHIi:

— BBINOJIHATDH PAas3jIOKEHHEe MHOTOYJEHOB Ha MHOMHTEIHN C
HCIO0JIb30BAHNEM HECKOJBKHX CIOCO0OB;

— BBIIOJIHATH MHOrOIIArOBBHIE IIpeo0pPas3OBaHUA UEJNBIX U
OpOOHBIX BBIPpAYKEHHUM, IPUMEHAA LIHPOKHH HaboOp M3-
VJYEHHBIX aJITOPHUTMOB;

— BBHINIOJHATH IIPe0DPa30OBAHMA BBIPAKEHUI, COZepKaIjuX
CTEeNEeHH C IIeJIBIMY ITOKA3aTeNAMM, KBAJADATHLIE KOPHH;
— IIPUMEHSATH NpeoGpa3oBaHMsA [OJIA peIlleHusl 3aflad U3 pas-
JUYHBIX pAa3fesioB Kypca (HAanpumep, HaXOKIeHUe HAU-

6oNpIIEr0 MM HAUMEHLINEro 3HAYEHUS BHEIPAYKEHUS).

2 6aaana

Pasjoxure Ha mHO:xkuTenu (1.1—1.5).
1.1. 1) a® - ab - a% + a% 2) x2y - x%- xy + x3.
1.2. 1) ac’-c?- ac+ ¢ 2) 2’y - xy - x* + «x.
1.3. 1) 16x%* - 24xy + 9y - 4x + 3y;

2) 4¢% - 20ac + 25a% + 5a - 2c.
1.4. 1) 2x + y + y* - 4x% 2) a - 3b + 9b% - al.
1.5. 1) a® - 9% + 12bc— 4c?;  2)1 - 4x% — 4xy - 2

Coxparure apobe (1.6—1.9).

2_7x+2 5x2-12x+4
1.6. 1 3"‘—"‘; 2) 22 —C&x7T 2
) 2-6x ) 6-15x
_ Q.2 72
1.7. 1) 2x-3x% 2) I
3x2+7x-6 Tx2+13x-2
1.8. 1) 16aZ-8a+1 ; 2) 60-—1—y+60y.
1-4a+x-4ax 1-12¢+36¢2
2_ 2, _ 2_,2
1.9. 1) 3x+xyc—-x4y 3y; 2) bc—-a .
y2-x2 a?b+2b-ab®-2a
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Yopocrure Beipakenme (1.10—1.14).
110, 1) [2m____4m’ ][ 2m 1 )

2m+n 4m2+4mn+n2 am?-n? n-2m
x2 x3 d = x2
2) T2y g2 : + 2_,2 |
x+y x*+y<+2xy x+y y°—«x
( 1 +
Yy d *Ty Yy .
111 1) | 57— ){ ——— 2}
\x -xy x-—y xé—xy xYy-y

2) 1 _ a . 2 b
a+b b2+ab )|ad-ab?2 a2-ab

112, 1) [ A4 B2, 2 ) €

c-2 c?+c-6 c+3) 2¢-5

3 4y—6 2
2) PO A . A S
y—-4 y2-3y-4 y+1)] 2y-3

2_ —
1.13. 1) 4x4-1 . X 2 _ 1+x;
x2-5x+6 2x+1 x-3

x-2 8x+1 x2-x-2

- 2_
2) x—1 x+1 . Ox 1

1.14. 1) 3c—-6 _ ¢ . _ ¢ 4c .,
c+2  (c+2)2 ¢2-4 c+2
2) 6 _ 10 . 10 _ 2a+2

a-1 (@-1)2 a2-1 a-1

Yuopocrure BeIpakeHue (1.15—1.16).

. n . n
1.15. 1) _8-100" , 2) __4-36"
22n+l . 52n-2 82n-3. 92n+2
5n+1 _5"-1 . 10 . 271
116 D D) gy gt

Haiianre 3nauenne ppipasxkenuda (1.17—1.18).

1.17. 1) 3x% - 2x — 1 npu x=1‘3‘/5;

3-5
Boy5
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2) 2x% - 6x + 3 npu x=



1.18. 1) a2 - 6a — 1 mpu a = /5 + 4;
2)c2—4c+ 2 mpu ¢ = J2 - 3.

Yupocture Beipakenue (1.19—1.20).

119, 1y B _Brd ) lo+6_ (io- V6
B3 5-\B Ji0-J6 Jio+6

o=z (o i
s Nis+3-[fi5-3
1.21. Jokakure, 4TO:

1) 17-122 =3-2.2; 2) [21-123 = 2,3-3.

4 Ganaa

1.20. 1) 2)

Pasnoxure Ha mMHOoxuTtenu (1.22—1.26).
1.22. 1) ab® - b%y — ax + xy + b2 — x;

2) a®v — ab® - ac + ab + be - c.
1.28. 1) ax® - 2ax — bx®+ 2bx - b + a;

2) by + 4by - cy® - 4cy — 4c + 4b.
1.24, 1) x* - 7x% - 18; 2) x* - x? - 12,
1.25, 1) 4x* - 5x% + 1; 2) 9x* — 13x2 + 4.
1.26. 1) x%y% - 5xy®> + 6y? — 2% + 5x — 6;

2) x%y? - Bx?y + 4x% - y* + by — 4.

Coxkparure apobs (1.27—1.30).

2a2-2b2—-a+b, y—x—3y%+3x2
127, 1) S5 D T awET
2-10xy+25y2-1 2_ 2
1.28. 1) X Xy Y ; ) a 60b+9b 4 .
(1-x+5yx+5y+1) (2-a+3b)a+3b+2)
6a’-a-1 10a—-3b—2ab+15
.29, -— 2 .
129 1) 8a+b—2ab—4’ 4a2+4a—3
3 —-133 2
1.30. 1) x*rDHx-D7, 9y _ 6x%+2
2x2+6 (x+1)3-(x-1)3
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Yupocrute BRIpaskenue (1.31—1.35).

1.31. 1) —4=3 [ a___3 , a¥+9 );

4a2+24a+36 |3a-9 a2+3a 27-3a?
2) x  x%+16 4  3x2-24x+48
4xr+16 4x2-64 x2-4x x+4
36— y2 Y 2y 12y
1.32. 1) . — + H
y—8 y—6 y2-12y+36 y—6
2) 3x _ 6x . x—6 + 24x .
x—4 x2-8x+16 ) 16-x2 x—4

+b b-a 4a?2 a? a-b 2
1.33. 1) [ -2 : +222 42 f;
) b-a b+ta a2-b2 b3-ab2 b2 b |

9 1 _1-b6_,|.[2r2_2-b_ 4b2
) b3+b2 b2 2-b 2+b bZ2-4

1.34. 1) c+40 :[ c—4 16 ];

c3-16¢ 3¢2+11c-4 16-c2
a—-4 ., a—1 1

2) 3 ' 2 T :
a®—a | 2a°+8a+1 a4 -1

m m+2 . 1 .
1.35. 1) [ - J G2

m2-2m+1 m2+m-2
2) |-tz __ = . (2n-6)2
n?-n-6 n2-6n+9
Hoxaxure Toxiaecteo (1.36—1.37).
6 - p6
1.36. 1 2 ~(a2-b2) = 0;
) (@®+ab+b2)(a%-ab+b2) ( )
2 2 _
2) 1 +(x +x+1)(x%—x+1) - 0.
1-x2 x6-1
1.37. 1) % _yx-w® 1,
) x2+ y? x4—y1 x+y’
2
2) b(a +b) + a — 1

at-b*  a2+b> a-b
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1.38. Cokparure ApoOb:

aJ_Z
2-da

1.39. YupocTHTe BHIpaKeHHE:
\/(3—2\/5)2+\/(4—2\/3—)2; N \/(3 2—4)2+\/(3\/§—5)2'
\/\/5—1-‘/\/§+1 \/\/EH-\NE—l

HokaxkuTte paBeHCTBO (1.40—1.41).

[\/\/5—4 + \[\/5+4)2
(4202 2
(J\[s—w + \Ng—z)

1)

1.40. 1)

= 320 + 14;

2) = 2,/8 + 6.
J@- /82
x-y J— J— b-a Ja b
141. 1 2) ——=—-—.
) x. |y - y\/— y x ) a\/l; +b\/; a b

6 6anaos

1.42. IlpeacrasbTe Bmpaxcelmé B BHJZe IIPOH3BEIEHUA IBYX
MHOTOUYJIEHOB:

1) x(x + 1)}x + 2)}x + 3) — 15;

2) (x + 3)(x - 2}(x + 1)x + 8.
1.43. PaziiokuTe HAa MHOMXHTENAN MHOIOUYJIEH:

1) 2a® - x*-ax-a+ x; 2) x2 -2 - xy—x—y.
1.44. MokaxkuTe, YTO NpH JIICOBIX 3HAUEHHAX IIepeMeHHOMH

BHIpa’kKeHHe TPHUHUMAET MOJIOXKHUTebHble 3HAUEeHUS:

1) x*+ 3x2 - x + 3; 2) x*+ 2x%— x + 5.
1.45. 1) Ilpu KaKuxX 3HAYEHNAX X WU Y BHIpasKeHHe

6y —4x - x*~ *
npHHUMAaeT HanboJjblilee 3HaueHue?
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1.46.

1.47.

1.48.

1.49.

2) TIpm xaKuX 3HAYEHHUAX X M Y BhIparKeHUe
X+ y* - 10x + 2y

ONpUHUMAET HAMMeHbIee 3HaYeHHe?
Haigure HanGosblllee 3HaUYeHHE BBIDAKEHUA M oIpene-
JuTe, IPH KAKMX 3HAYEHHAX X WU J OHO JOCTUTAETCH:
1 10 ; 2 8 .

22+ y2+4x-6y+14 22+ y?—2x-10y+30
1) IIpu Kaxux 3HaYEHUAX IIEPEMEHHBIX M U N, CBA3AHHBIX
COOTHOILIIEHMEM M + n = 1, BeIpaKeHUe 4m?® + 2mn — n®
OpUYHHUMAeT HAaNMeHbiee 3HaueHue?
2) ITpy KaKWX 3HAYEHWX [ePEMEHHBIX /M U 7, CBA3AHHBIX
COOTHOIIIeHNEM m — n = 1, BeIpaKeHHe m?+ 2mn — 4n®
OpUHUMAaeT HauGoJblliee 3HAUEHUE?

1) Umeer su mpoussegenue ab, rge b = 5 — a, Hanboan-
Iree SHAUYEHWE M €CJM HMeeT, TO IIPU KaKUX 3HAYCHUAX
a u b ono jpocruraerca?

2) AmeeT nu nmpomnssegeHue ab, rme b = a + 3, mam-
MeHbIIIee 3HAYEHMEe U €CJAM HMeeT, TO NPHM KaKWx 3Ha-
YeHHAX a4 U1 b OoHO mocTuraercs?

1) HOJIZOHCHTGZ.IIBHBIG yucsaa a 1 b cBA3aHBI COOTHONIEHH-
eM 3a° — 2b° = bHab. Haiiinre 3HaYeHHe BHEIPAKEHHUSA
2a-b

a+3b°

2) OTnguaTeJ%LHLIe quesla a U b eBsA3aHbl COOTHOIIEHH-
eM 5a° — 2b° = 3ab. Hailiznte 3HaYeHUe BLIPpa’KeHUA
3a(a +b)

b(2a—-b)"

Coxkparure gpobs (1.50—1.51).

1.50.

1.51.

1.52.

2x2+ Bxy — 3y . 2) 2y2 - 3xy — 9x2
2x% - xy ’ y2-3xy )
1) 2 x+x—x\/; 3 x—2x—x\/;

x-—2\/; ’ 2) x+3\/; ’
HalisuTe 3HaueHMe BuIpAXKEHUWA:
I P AL I S
afa+1) fa
2) 1 1-a\a

Ja  att-Ja)

1)

+1 opu a = 0,4.
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1.53.

1.54.

1.55.

1.56.

1.57.

1.58.

1) fABasierca am yuciao A = \/2 - \/§ +\/2 + \/5 KOpHeM
ypaBHeHuAa x2- 3./6x+ 12 = 0?
2) flBnserca sm uuciao B = \/3 + \/— - \/3 - Jg KOpHEM
ypaBHeHus x2 + 5\/§x— 12 = 0?7

Memp;y KaKHMMH COCEIJHHMH IEeJIBIMH 4YHCJIaMH 3aKJIo-
YEeHO 3HaAYeHNEe BhIDpAMECHHNA:

1) 1 1

-1 1 -1
J5+1 5B T+ o1+ o
1 1 + 1 + ... é?

Haiigure HamMeHbIllee 3HAUYEHHE BBIPAKEHMS U YKAa-
JKMTe Naphbl 3HAYEeHHH X M Y, IIPHU KOTOPBIX OHO JOCTH-
raeTcs:

1) [2x-2y+10 + Jx+3y-3
2) ‘/3x——2y—7 + \/}:—y—&

2)

HpK KaKHX 3HaAYeHHAX IMepeMeHHBIX AJaHHOE BbIpa-
JKeHUue NpUuHHIMAaeT HauMeHblllee 3HAUEHHe:

1) Jx+2y+5 + J2x-3y—4

2) J3a-b+10 + \2a+3h+8?

Haiijurte HauMeHbIllee 3HAYEHNE BHIPAKEHNA U YKaKM-
Te Hapsl 3HAYEHHUI IIepeMeHHbIX, IIPU KOTOPBIX OHO
AOCTUraeTcA:

1) Jx?-y+1 + Bx-y-1
2) Ja?+b-5 + \Ja+b-5.

Haiigure HauMeHbIlIee 3HAUEHNUE BBIPDAXKEHUS 1 3HAYEHUH
X ¥ Y, IPA KOTODBIX OHO NOCTUTAETCHA:

1) 3x — 4y — 2)° + (x — 5y + 3)%
2) |6x + 5y + 7| + [2x + 3y + 1.
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2. YpaBHeHus

3azaHud HanpaBieHHl HA NMPOBEPKY YMEHWii:

— pelmiaTh lesble U APOOHO-pAHHOHAJNBHEIE YDABHEHUHA; IpU-
MEHSTh IIPH pelieHWH YpaBHEHHWi ajrebpamueckue Ipeoo-
DPa30BaHUSA, a TAaKMKe TAaKHe IPUEMBI, KaK Da3jIoXKeHue Ha
MHOXHTEJIN, 3aMeHa IepeMeHHOMH;

— OTBeYaThb Ha BOIIPOCHI, CBA3aHHEIE C HCCIEeJOBAHUEM ypaB-
HeHUil, cozepkamux G6yKBeHHbIe KO3(PUIUEHTH, UCIIOJIb-
3yA OpU HeoOXOAMMOCTH rpadHUYecKHe IpEeACTABICHUI;

— peliaTh ypaBHEHHMA rpa)UYecKH.

2 faaaa
Pemure ypaBrenme (2.1—2.13).
2.1. 1) (3 - 2x)(6x — 1) = (2x — 3)%;
2) (5 + 4x)* = (9 — 21x)(4x + 5).
22, 1) (1 - 2x)(4x®+ 2x + 1) = 81 - x®)(x + 2);
2) 8(x — 2)(x%2 - 1) = (4x% - 2x + 1)(2x + 1).
23. 1) x®*+3x>-2x - 6 = 0;
2) x*— 8x>- 3x + 9 = 0.
24. 1)2x3-5x2-2x + 5 = 0;
2) 2x® — x2— 8x + 4 = 0.
2.5. 1) 3x%2x - 1) + x(2x — 1) + 2(1 - 2x) = 0;
2) 2x%(2x — 5) + x(2x — 5) + (5 — 2x) = 0.
26. 1) x*+ 2x* - 8 = 0; 2) xt - Tx* + 12 = 0.
27. 1) 2x*-19x*+ 9 = 0;
2) 3x* - 13x2 + 4 = 0.

28 1) -85-* 2 _jq, 2) *+8 __2 _q,
3x2-12 x-2 2x2-18 x-3

29. 1) **t5, x _ _5 . 9) _x ,x+2_ 8
x-5 x+5 x2-25 x+2 x-2 x2-4

2.10. 1) 2x  3x =15—32x2; 2) 2x _=g_3x2.
2x—-8 2x+3 4x2-9 3x—-1 3x+1 9x%2-1

2 _

211.1) 2 __* _ 2x . 9) _6_,_9 _1222-15
3¢+1 1-3x 9x2-1 1-2x 2x+1  4x2-1

212.1) -6 __6 _1. 9)_3 15 _4
2+x x2-x x 2 +4x x2-4x x

218.1) -1 4 2 - 2

2 7 + 1 _ b
x+6 x-2 x )x

6° -3 x+6 x-6
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2.14. Pemute rpaduuecku ypaBHeEHHe:
1) £* — 2x — 4 = 0; 2) x* - 2x +4=0.

2.15. C moMombio rpadmKoB ONpEAEIHUTE, MEXAY KaKUMH
LEeJBIMH YHUCJIAMH HaXOAUTCA KOPEHb YpPaBHEHUWA:

1) V& =3-2x; 2) tx-4=1x

4 6anaa
Pemunrte ypaBHenue (2.16—2.21).
2.16. 1) x* - 25x%> + 60x — 36 = O;
2) x*— 16x%+ 24x — 9 = 0.
2.17. 1) x* - 92% + 20x = O; 2) x° — Tx®+ 12x = 0.
2.18. 1) (x® + 4x)(x® + 4x — 17) = —60;
2) (2% - 5x)(x® - 5x + 10) + 24 = 0.

2.19. 1) [’Cz;:"" +3J(i;3—x- -4) +10 = 0;

x2+2x xZ2+2x |

2.20. 1) (x - 5)*- 8(x — 5)%— 4 = 0;
2) (x + 2)*+ 5(x + 2)2— 36 = 0.
2.21. 1) x+Jx -20=0; 2) x-6/x-27=0.

2.22. BriicHUTE, UMEET JIU KOPHU ypaBHEHUe:
1) x2+2xJ/3+14=—4x; 2) x2+2xJ/5+18 = —4x.
2.23. 1) Ilpu kaxkux 3HaYeHHUAX Kk ypaBHEHHE

x>+ kx+2=0

nmeeT KopHH? IlpuBeauTe IpuUMEp MHOJOKHUTEIBHOTO
3HaYEeHUA kK, OpH KOTOPOM BBIINOJHAETCA 3TO YCJIOBHE.

2) IIpu kaxkux 3HAYeHUAX K ypaBHeHHE
3x* +kx+1=0

He uMeeT KopHeii? IlpuBeauTe mpuMep OTPHUILIATEIBHOTO
3HaueHusa k, NPpU KOTOPOM BLIIOJHAETCA BTO YCJIOBHE.

2.24. 1) Haiigure Bce Ieable 3HAYEHUA £, IIPH KOTOPBIX ypaB-
HeHue kx? — 6x + k = 0 umeer ABa KOpHS.
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2) HaiignTe Bce mesible 3HAYEHUA M, IPHA KOTOPHIX ypaB-
nenue mx? — 5x + %m = (0 uMeeT ABa KOpHA.

2.25. 1) [Ipy KaKHX 3HAYEHHAX C YpaBHEHHE
x* - 18x + 100 = ¢
HMeeT KOpHH?
2) IIpy KakuX 3HaYEHHUAX C ypaBHeEHHUe
-x?+12x - 21 =¢
uMeeT KOpHHU?

2.26. 1) Opun wn3 KopHell ypasHenna b5x2 — 2x + 38p = 0
paBeH 1. Haiifute BTOpOH KOpPEHB.

2) OzuH U3 KOopHel ypaBHeHHs 3x2 + 5x + 2m = 0
paBeH —1. HaliguTe BTOpPO#l KOpEHH.

Pemure ypaBHeHue (2.27—2.30).

2.27. 1) 228 195+ 5=0; 9) 82-18 Loy 7 =0.
x2-4 x2-9

2.28.1) 36 _4o-1-x__ 9 . 2) SBx_ _ 42 _4, 7
4-x2 x+2 x-2 x+8 x2-9 3-x

2.29. 1) 2—x + 6 - 1 B 2) 4 _ x—1 = 2 .
*2+3x x2-9 x-3 4x2-1 2x2+x 2x-1

2.30. 1) 2 -0 __1.

224+10x+25 25-x2 x-5
2) 1 412 1
x2-12x+36 36—-x2 x+6

6 0anaor
Pemure ypaBHeHne (2.31—2.34).
231. 1) 2x2— x + 1)?+ 6x = 1 + 9x%;
2) ¥+ 1 = 2x + (8x2- x — 2)&
2.32. 1) (x — 2)2(x%2 - 4x + 3) = 12;
2) (x2+ 6x)2~ 2(x + 3)>- 17 = 0.
2.33. 1) (x*- Tx + 18)2— (x — 3)(x — 4) = 1;
2) (x* - 5x + 72— (x - 3)(x — 2) = 1.
2.34. 1) (x — 2)(x — 1)(x + 2)(x + 3) = 60;
2) x(x + 1)(x + 2)(x + 38) = 120.
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2.35. 1) Ilpu xKakuX 3HAYEHUSX M ypaBHEHHE
B+ 6x2+mx=0
NMeeT JBa KOpHA?
2) Tlpn xKaxuX 3HAYEHUAX k ypaBHeHHE
4x* + 4x® + Bx =0
HMEET ABa KOpHA?
2.36. 1) [Ipu Kakux 3HaYEeHWAX 4@ KOPHH ypaBHEHUH
x2- 2ax+ (a+ 1D@a-1)=0
OpUHAAJIEXKAT MPOMeKYyTKY [-5; 5]?
2) IIpn xaxkux 3HAYEHUAX P KOPHU YpaBHEHUHA
-2+ Dx +pp+2)=0
NpHAHAAJIeKAT npomexkyTry [—1; 3]?
2.37. 1) Ilpu xakux 3HAYEHHUAX Q@ OAUH KOPeHb ypPABHEHUS
x® — (a+ 1)x + 2a® = 0 Gonbe %, a ApYyroii MeHbIle é?
2) Tlpm KaKMX BHAYEHHSX 4 OAUH KOpPEeHb ypaBHEHHA
x*— a%x — 4a + 2 = 0 menpie 2, a Apyroi Goabme 2?
2.38. 1) IIpn krakux 3HAYEHHUAX @ YHCAO 1 HAXOAUTCA MEKAY
KODHSMHK KBaJpaTHOro TpexdwieHa x> + (a + 1)x — a%?
2) Ilpn KaKuX 3HAYEHHAX @ YUCJIO 1 HAXOAUTCA MEXKIAY
KOPHSMH KBaZpaTHOro TpexwieHa —x° + 2(a — 1)x + a2?
2.39. 1) TIIpn Kakux 3HaYeHHUAX b ypaBHeHHe
X2+20+1Dx+9=0
MMEEeT [Ba Pa3JINYHBIX ITOJOXKUTEJbHBIX KOPHS?
2) Ilpu kKakMX 3HAaUEHUAX k ypaBHEHUe
X ~4x+ @2 -RB2+R =0
MMEET KOPHH PasHbIX 3HAKOB?
2.40. 1) IIpu xaxoM 3HAYEHHH M CyMMa KBaJpaTOB KOpHEH
ypaBHeHHA x> + (2 — m)x — m — 3 = 0 MHHHManbHA?
2) Ilpu kakoM 3HAYEHMM M CyMMa KBaJApaTOB KOpHeM
ypaBHeHUA X° + 2mx + m — 1 = 0 MuHUMAaIbHA?
2.41. 1) Morxaxure, 4TO0 YpaBHEHHE
(x> + 2x + 2)(x® —4x + B) =1
HEe MMeeT KOpHeil.

2) HokaskuTte, 4TO ypaBHEHHE
(x® -= 2x + 3)x? - 6x + 10) = 2
He UMeeT KOpHe#.
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2.42. 1) Joxaxxure, 4To UYMCJC 1 ABJIAETCA KOPHEM ypaBHe-
Huda (2x2 — 4x + 3)(x2 - 2x + 2) = 1 u gpyrux KopHei
Y 9TOro ypaBHEHHUA HeT.

2) Hokakure, UTO ypaBHeHHe
(x*-4x +5)2x*-8x +9) =1
MMeeT KOpeHb, PaBHBII 2, M APYrUX KOpHeH y Hero HeT.

Pemnre ypaBHenue (2.43—2.48).

243 1) ¥2*+x=5, 3x L 4-q
x x2+x-5

2) x2 -14 _ 10x

x x2-14
244 1) x2+12 ¥ Tx 2__0_ 2) x2+10 ¥ Tx 2_0
o (T3)-(F5) 0 o (eR) ()
245.1) —+ 1 _ 1. 9 1 __ 1 _4
x(x+2) (x+1)2 12 x-2)2 x(x-4) 3
2 2
_ 2x 4x? _ .. 8x )} _ 4 _ 3x2
2.46. 1) (x m)*m‘5’ 2) (x+m) SR

x x

2) 2(x2+ 1 ) - 11(x—l)+ 8 = 0.

x2 x

2.47. 1) 7(x+l)_ 2(xz +_15)= 9:

12 15 =2;
2.48. 1) (x+1)(x+5) * (x+2)(x+4) %

1 9 _
2) (x+1)(x+3) + (x—1)(x+5) L.

3. Cucrembl ypaBHEHHI

3amaHusA HaIpaBJeHLI Ha IIPOBEPKY YMEHMIi:

— pelaTh CHUCTEMBI JIHHEMHLIX YPABHEHWIT M CHCTEMEI, CO-
Aep:Kalye HejluHellHble YpPaBHEHHs, crmocobaMu mnozcra-
HOBKU U CJOXKEHH$; IPUMEHAThL HEKOTOPhIe CHelualbHEIE
IpUeMbl pellleHUs CHUCTeM YpPaBHEHWIl;

— OTBeYATk Ha BOIPOCH], CBA3aHHBIE C HMCCIEeAOBAHUEM CHC-
TeM, cojepxxainux OykBeHHbIe KO3((PUIIUEHTEI, NCIIOIL3YA
IIpu HeOOXOAMMOCTH rpadmuyecKue IIpelCcTaBJISHUS.
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2 6amaa

Pemure cucremy ypasHennmit (3.1—3.7).

3.1.

3.2.

3.3.

3.4.

3.5.

3.6. 1

3.7.

3.8.

3.9.

X_y-2x 41 3x_y-3x__
1 3 5 13 2) 4 2 6
.-Z-{-é:x-'-y' y_ —lzg
2 6 8~ 3 6 2
1) [3(x—y)-2(x+y)=2x-2y
x+y x - y —1-2.
E?
2) 5(x+y) 4(x y) =8y —3x
x+y
1) |4x2-y=2 2) [4x+3y=-1
3x-2y=-1; 2x%2-y=11
1) Jx-y=5 2) jx+y=2
x2+2xy-y2=-17 2x2+xy+y?=8
1) Jx—y=17 2) [x+y=8
x2+y?=9-2xy; x24+y2=16+2xy
) |x2-xy=12-y2 2) |8x~-y =10
x—2y=6; x2-y2=20-xy

Brruucanre KOOpAMHATHI TOUEK IIepecedeHHA mnapaboJi:
Dy=38x*-8x-2mny=2x%*- 4
2)y=2x>-6x-1uy=x*- 2x.

C momomsi0 rpadMKOB OmpefenTe, CKOJbKO DelleHuit
HMeeT CHCTeMa ypaBHEHHIi:

1) Jxy=2
y+x2=5;
2) |xy=-2
-y=2=5.
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4 6anna
Pemure cucremy ypasHenui (3.10—3.24).

3.10. 1) f[(x-1)(y+4)=0 2) [(x+2)(y-1)=0
yi+xy—-2=0; x2—xy-12=0.

3.11. 1) J(x-1)(2y+1)=0 2) j2x-1)(y+2)=0
2y2+x—-y="17; x?2—4x+y=-5.
3.12, 1) Jxy=-8 _ 2) |xy=24
(x—-4)(y—2)=-12; (x+1)(y— 2)=20.
3.13. 1) Jxy=4 2) Jx2-y2=15
y2—x2=6; xy=18
3.14. 1) |x2+y2=40 2) Jxy=8
xy =-12; x2+y2=20
X Yy x y
3.15. 1) 1_3_g 2) 1_2_10
x Yy ? y x
1 .1_1
3.16.1){x y ® 17 9177,
xy = —18; z ¥ 3
6 8 4 12
- =—2 + =3
x—y x+y x—y x+y
3.17. 1){ o ., 10 _g 2){ 8 18 _
x-y x+y ? x-y  x+y
3.18. 1) |Jx+y—xy=—-14 2) Jx—y+xy=-11
xX+y+xy=2; x—y—xy=1.
3.19. 1) [5(x+y)+2xy=—19 2) [4(x—y)—-3xy=-14
x+3xy +y=-385; Tx +4xy — Ty =381.
3.20. 1) Jxy—x2=-18 2) Jy2+xy=3
xy +x2=14; y2—xy=5.
3.21. 1) |x2+y%=5 2) |xt—yt=5
xt—-yt=15; x2-y2=2,
322. 1) Jx+y=17 2) Jx-y=5
(x* - y*)(x - y) =175; (x + y)(x% — y2) = 245.
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3.23. 1) {2x+3y=10 2) {3x—2y=15

Z+i=2 X1¥12=0.
y x y x
3.24. 1) |3x—4y =11 2) [5x—-2y =18
bx+2y=1 Tx+6y=-10
x2+y?=4; 2x2-y =12,
3.25. IIpy KakHUX 3IHAYEHUAX P CHUCTEeMa yPaBHEHUH HMeeT
pelleHue:
1) |[2x+3y =4 2) |8x-2y =7
x—y=-3 x+y=4
x+2y = p; 2x—y=p?

3.26. 1) BrruuciuTe KoOpAMHATHI TOUEK IIepecedyeHUa mapabo-
JAbl ¥ runepOOJIBI:

Dy=x>+8x-1ny=

% jw

.
?

y=x2*-x~-4mn y=—

ERES

3.27. Haiigure cymmy x + y + 2, ecuu:

X_z ¥ _ vy x oz _
D 3 1712 1 2) 6 12 4~ S
Yy,ox 4 2= zZ Yy x _
6 6anaoe
Pemure cucremy ypassHenuii (3.28—3.30).
3.28. 1) |x*+y* =82 2) |xt+y*t=32
xy = 3; x2+y2=8.
3.29. 1) |x2+y?+xy="7 2) [x2+y2-xy=3
x+y+xy=>5; x+y—xy=1.
3.30. 1) |x2+1lx-5y=8 2) [x2 -y +2y2=29
2 20,5y +x=15
Y2+ x + 2x2 = 40; y WY X =219

Haiinure pemnrenusa ypasuenusa (3.31—3.32).
331.1) (x + 2y)2 + (x —y — 1)* = 0;
2)(y - 2x)° + (x + y — 2> = 0.
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3.32. 1) (x — ¥ + (2 - x)? = 0;

2) (4y - ¥’ + («* - y)? = 0.

3.33. 1) IIpu kakux 3HauYeHUAX b cuUcTeMa ypaBHeHUH

x2+y?=9
x+y=>

HMeeT €eIHHCTBeHHOe pemeHne?

2) IIpu xKaKUX 3HAYEHHMSAX P CHCTEMA ypaBHEHUid

y=p—x
4y = x?

He UMEET PeIleHni?

3.34. 1) Ilpy xakux OTpPHULATEJNbHBIX 3HAYEHHAX 4 CHCTEMa

ypaBHEHUH
{2x+ y=1

HMeEeT [ABa pelneHnda?

2) IIpu KaKUX NOJIOXKUTEJILHBIX 3HAYEHHMAX 4 CHCTeMa
ypaBHEHHH

2x—-y =2
x2+y? = g2

HMeeT JBa pemeHusa?

3.35. 1) Haiigure sHaueHUsa a, OPM KOTOPBIX CHCTEMa ypas-

HeHUH
y—x2=a
x2+y?=4
MMEET TPH PelleHus.

2) Haiigure 3sHaueHHS @, OPH KOTOPBIX CHCTeMa ypaB-
HeHHH

y+x2=a
x24+y?2=9

UMeEeT TPH DPeIleHNdA.
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C nomompio rpa@uKOB ONpefejnTe, CKOJIbKO pelleHnil MMeer
cucrema ypasHenuit (3.36—3.37).

3.36. 1) [x2+y2 =1 2)|x2+y2=9
(x—2y)(2x—y)= 0; y2—xy = 0.

3.37. 1) |x2=y2 2) |y =x(6—x)
y =x(x+4); x2=y2

4. HepaBencrsa

3amadyy 3TOro pasfejia HaIpaBJeHBbI HAa IIPOBEPKY YMEHHM:

— pellaTh JHHeHHbIE HEPABEHCTBA ¢ OJHOHM IIepeMeHHON U HX
CUCTEMBI, Tpelyromiue anrebpandecKHX NpeobGpasoBaHUI;
BBIOHPATDb peIleHUsA, YAOBJIETBODPAIOLINE AONOJHHUTEJIbHLIM
YCJIOBUAM; .

— pewIaTh KBagpaTHble HEPABEHCTBA M CHCTEMBI, BKJIIOUAIO-
Hi¥e KBaJAPATHhIE HEPABEHCTBEA;

— peinaTh 3a4a4d, CBA3AHHBIC C HCCJEAOBAHHEM HEPABEHCTEB
M CHCTEM, Coep:Kamux OyKBeHHble K03pPUIMeHTHI;

— IOPUMEHATH ANlapaT HEePABEHCTB AJIA PelIeHUs MaTeMATH-
YeCKHX 3aZay M3 APYTruX pasfesioB Kypca.

2 Gamna
4.1. PemmuTe HepaBeHCTBO:

2x—-7  Tx—-2 1-x
+ <93 .
1) 6 3 <3 2’
4x+13 5+2x  6—-7x
2 — > -1.
) 10 4 20 1

4.2. 1) Haiignte HauMeHbIIlee IeJioe 3HAYeHHue d, IIPH KOTo-
pPOoM pas3HOCTh Apobeit

16-3a 3a+7
4
3 4

OTpHIlaTeJIbHA.

2) Haiipure mauGoJbiilee Hejioe 3HAYEHHEe X, NPH KOTO-
poM cyMMma Apobeit
11-2x - 3—2x
5 2

MOJIOKHUTEJIbHA.
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4.3. 1) IIpu KakKkMX IeJbIX MOJOJKHUTEJbHbIX 3HAaYEeHUAX Q

BEpHO HepaBeHCTBO a+3_11% > T+ta_5-aq
12 4 3
2) IIpu xKaKMX LeJBIX OTPUMATEJbLHBIX 3HAYEHHAX X
18x-1_2x-1 _ ,_x-24
15 5 3

BEpHO HEePaBEHCTBO

Pemure cucremy HepaBeHCTB (4.4—4.8).

44. 1))2(x—3)—4(3x+7)<2+10x
3x —10(x+2) <3(x—4);

2) j8(2x—5)—3(4x+3) 22(2x-1)
2(13-5x) >5(3x+8)-10(3x-1).

(3 2-4x _ 2x-3 [1+2x _ 5+4x_2

3_ < < -2
45. Vg3 2)< 4 10 5

2x§27 > d4x; gp > 14x+17

1 4

x+8 x
- >0: =< ux.
-2 7 0; _3+4 x

4.7. Pemunrte HepaBeHCTBO:
1) (5 - 3x)}(x - 1) < —1; 2) (1 - x)(2x + 1) > 9.
2 -
4.8. 1) Haiinute BCe pemieHHs HepaBeHCTBA 3% <4 25x,
IpUHAAJIexKAIINe IPoMesKyTRy [—-1; 1].

2 H Yy 2x2 < x+3
) Halizute Bce pemeHHMs HepaBeHCTBA = < P

MpHHAAJeXKANHe IPOoMeXYTKyY [—2; 2].

4.9, Pemm‘e HEpABREHCTBO:

/x_
2

4.10. Tlpn xaKux 3HAYEHMAX X HMMeeT CMBICJ BEIpa)XeHHe:
1) x—%x2; 2) x2+x?
4.11. Haiigure 06sacTh OnpefeeHUs BBIPAYKEHU:

1) J3-2x—x2% 2) J10+3x— x2
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4 6aana
4.12. CpaBHNTE 3HAYEHUS BBIPAYKEHUMN:

1)vV101+102 u 99 + 104;
2)/99 +/108 u 103 +104.

4.13. Kakoe us uyucea 6Gojabime:
1) 4+2J2 unu \/i-]—.+\/i—3; 2) 3+2\/5 170971 \/ﬁ+«/1_5?
4.14. CpaBHHUTe 4HCJIA:

1) V37 ++/35 u 12; 2) V15++/17 u 8.

Pemure nHepaBeHcTBo (4.15—4.18).

4.15. 1) (5-2,5)(8-2x)<0; 2) (2,5—6)(10—4x) > 0.

4.16. 1) (1,5-/3)(16-x3 >0;  2) (V6—-2,5)(9— x2) > O.

-6 . 15
417. 1) B-x)(9+2x) > 0; 2) @+ x)(2-5x) <0.
4.18. 1 5 ; 28 <o,

) xZ-x+1 >0 ) x2—x+2 0

4.19. 1) IIpu KaKMX IOJOMKHUTEJBbHLIX 3HAYEHHAX X BEPHO
HepaBeHCTBO 4x — x2< 3?

2) Ilpu KaKMX OTPHIATEJbHBIX 3HAUYEHHAX X BEPHO
HepaBeHCTBO x° + 3x > —2?

4.20. HaiimuTre 1ejble pemieHEus CHCTEMBl HepPaBEHCTB:

1){4x2+9x—9<0

+1
x2 <O;

1-x 5.

2) |6x2+T7x-24 <O
2

4.21. Pemiute cucTeMy HepaBeHCTB:

1) |5x2-14x+8<0 2) |5x2+12x-9<0
6x—5>0; 3x—-1<0.
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4.22. Haiinure mesaple pellleHUA CHCTEMBI HEPABEHCTB:

1) |x2-6x+5<0 2) |x2-4x+3 >0
x2-8x+15 > 0; x2-x—-6 < 0.

4.23. 1) HaiiguTe HamMeHbIlIee Iiejioe 3Ha4YEHNE NEePeMeHHOH a,
Opy KOTOPOM HMMEET CMEBICJI BBIpasKeHHe
J2a?+11la+12 + J10-3a—a2

2) Haiigure HamOoJbIIee Iie0e 3HA4YEeHHe NMEepeMEHHOo a,

OpHx KOTOPOM HMEET CMBICJI BEIDAKeHHe
J24+5a-a? +.[2a2-19a+35.

Haiiaure obsacTh ompeaenenusa BhIpaykeHusa (4.24—4.27).

} 1 .
4.24. 1) 1—§x2 + Jx2—4;
2 _ 1,0

2) Jx2-1 + /1 %%

322 — x— 3x2-5x+2
4.25. 1)M- ) ¥°* **

?

:

x2-9 x2-4
,/2 24+ x-15 ,/2 2_5x-12
426 )Y, g) YT TS
4x+15 11-2x
1/x2+x+1 J¥i+x+2
4.27. 1) —— )+ ——.
x2—x~2 x2+x-2
6 6anyaos

4.28. CpaBuuTe umcia:
1) {75 u {13 - |13;
2) J14— 11 u J10-.f7.

4.29. 1) Haiizure HamGosbllee Iesoe pellleHHe HePaBEHCTBA

(W2-2)x > J2+2.

2) Haiinunte HanmMeHbIIIee IejI0€ peleHMe HepaBEHCTBA
(2-B)x < 2+ 5.
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Pemure HepaBeHcTBO (4.30—4.32).

4.30.

4.31.

4.32.

4.33.

4.34.

4.35.

1) (—‘/ﬁg—‘/ﬁ—l)(4x—13)<0;

2) (@-:;—‘/3—_7—2)(10—3x)<0.

1) 3J/11(6-3x) > 10(6—-3x);
2) 9(6+2x) < 4J5(6+2x).
1) (x+1-/3)(x—6+2)>0;
2) (x—B+2)x+1-2)<0.

1) HaiizguTe mennle 3HaUYEeHHA X, OPH KOTOPLIX BhEIpaXKe-
HHEE \/(lz—x\/g)(x\/i—IO) HNMEET CMBICJI.

2) Haiigure neable 3HAYEHNA X, IPH KOTODBIX BhIpake-

Hue \/(18—x\/§)(20—x\/5) He UMeeT CMEIC]IA.

Pemure HepaBeHCTBO:
1) x*- 5x%+ 4 < 0; 2) x* - 13x%+ 36 > 0.

HaitguTe nanMenbmiee nesoe 3HadeHue X, OpH KOTOPOM
BEPHO HepaBeHCTBO:

1) x* + 4x% - 45 < 0 2) x* - 2x* - 48 < 0.

Pemnre HepaBeHcTBO (4.36—4.38).

4.36.

4.37.

4.38.

4.39.

k4

1) (x2 + 1) — 12(x* + 1) + 20 > 0
2) (x* - 5)2 — 10(x® - 5) — 11 < 0.
1) (x% + 2x)® + 3(x + 1)% > 3;
2) (x - 4x)? + 5(x — 2)% > 20.
1) (x® + 8x + 12)(x? + 3x — 10) < —120;
2) (x% - 4x — 15)(x* — 4x + 10) < -150.
Haligure BCce 3HaYeHHA G, IIPW KOTOPBIX peIleHHeM He-
paBeHCTBa
¥+ 2a+4)x+8a+1>0
ABNAeTCA 060 YHCIO.
2) Haiinre Bce 3HAUYeHMS p, IIPA KOTOPHIX HEPABEHCTBO
X2-Cp+2Dx+3p+T7<0
He UMeeT pelIeHui.
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4.40. PemuTe cHCTeMY HEPaBEHCTB:

1) |x+7<.B3 2) |x+22 <6

x+.J6 < J2; x+3 > /6.

4.41. 1) IIpn KaKUX 3HAYEHHAX P CUCTEeMa HEPABEHCTB
5x+2 2 17+2x
pt+2x <3+x MMeeT pelIeHnsa?
2) Ilpx kakux 3HAUEHHAX G CHCTeMa HepaBeHCTB

5—-8x < 4x-2
24+8x < 2a+2x He uUMeeT pelIeHH?

4.42, TIpy KaKuUX 3HaUYeHUAX /M CHUCTeMa HEPABEHCTB HMMeEeT
POBHO TPH NEJbIX pPeIleHUd:

1)|6-x<2 2) |4+x > 1
x+6 <m+1; x-b<m-2?

4.43. YraxxuTe BCe ILeJble UHCJa, KOTOPEIE HEe NPHHALNEHKAT
00JIacTH OIpefieIeHUs BHIPAYKEHUA:

1) \Jx2—4+/x2-5x+6;

2) Jx2-2x-8+x2-4.
4.44, C momompio rpadKOB pPENINTE HEPABEHCTBO:
1) g >5+2x—x%

2) x2—2x-5<-8,
X

5. OyHKIUM

3azaHuA 3TOrO pa3fena HANpaBJIeHbl Ha NPOBEPKY YMEHHI:

— cTpouTh rpadMKy HM3YYEHHBIX DYHKIHII;

— Ha OCHOBe rpaduMKoB M3y4deHHBLIX (PYHKIOHH cTpouThb OoJee
clIOKHBIe rpad@UKu (KYCOUYHO-3aJaHHBIE, C «BBHIOMTHIMH»
TOYKaMu U T. I.);

— HCHONB30BATH 'paduyuecKue IPEACTABICHUA AJIA OTBETA HA
BOIIPOCHI, CBA3aHHBIE C MCCAENOBAHMEM (DYHKITHIA.
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5.1.

5.2.

5.3.

5.4.

5.5.

2 6aana

1) IlocrpoiiTe rpaduk QyHKI KU

y=—%x+3.

Kakue 3Hauenusa npunumaer ¢yurmus, ecau 0 < x < 8?

2) ITocTpoitTe rpadur GyHKIUU
y= %x -2.
Kaxue sHaueHus npuaumaeT pyHrnund, ecaum 0 < x < 9?

1) IToctpoiiTe rpadur PyHKUMH
y=0,4x - 1.
IIpy kakuXx SHadYeHHMAX apryMmeHTta QyHKUMA NpPHHAMA-
eT OTPUIIATEJbHEIE 3HaAYeHmA?
2) Ilocrpoiite rpadmk GYHKIHH
y=—-2x - 3.
IIpy kakux SHauYeHHUAX apryMeHTa QPYHKIHUA IPHUHAMA-
€T IIOJOKUTENbHLIE 3HAYCHHA?
1) IlocrpoiiTe rpadur QyHKIHH
3-x
y = 2 .
Ilpn KaKHX 3HAYEHHUAX X BBIIOJIHAECTCHA HEPABEHCTBO
0<y<1,5?
2) IlocrpoiiTe rpa@uK PYHKITUKN
x—-6

3
IIpy xkarkux 3HAYEHHUSAX X BBLITOJHSETCA HEPABEHCTBO
-2<y<o0?
1) IlocTpoiiTe rpadhur GyurImu
y = —2x%+ 4x — 3.
Vrkakure mHanbosnbiiee 3HaUeHUE 3TOH (PYHKIWU.

2) Iocrpoiite rpaduk GyHKIHK
y= %xz + 2x +4.

VxkaxnuTe HauMeHblllee 3HaAUEHUE 3TOU DYHKIIUH.
1) IlocTpoiiTe rpadux GYyHKIUHN
y = —x*— 4x.

IIpn KaxkuX 3HAYEeHHAX X (QYHKIUA NPUHUMAET 3HaAUe-
HuA, MeHbIIne 07?
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5.6.

5.7.

5.8.

5.9.

2) IlocTpoiiTe rpaduk . QyHKITHH

y = x%— 2x.
IIpn KaKMxX 3HAYEHHAX X PYHKIUA HPUHUMAaeT 3HaUe-
HudA, Ooaborue 07?

1) TTocTpoiiTe rpadur GyHKIUKN
y= %xz -2x +1.

KaxoBa ee o0nacTh sHauyeHHi?
2) ITocrpoiiTe rpadpur pyHKITHU

y=—%::c2 +2x -1.

KakoBa ee obsacTy sHaueHmni?
1) INocrpoiiTe rpadpur GyHRIUN

y=x>- 2x — 8.
Kakwve sHaueHna mpuHHMaeT GyHKOudA, ecau 0 < x < 4?
2) IlocTpoitiTe rpadur GyHKIIHU

y=-x*+ 4x - 3.
Kaxue snavenusa npunumaer ¢pyurmus, eciu 0 < x < 3?
1) IlocrpoiiTe rpadux PyHKIHHN

1

—_1 2
y=—3x +3.

Haiinpute xoopawHaThl TOYEK OepecedeHus rpadpuxa c
OCBIO X.

2) IlocTpoiite rpadur GyHKIHIH
y = 2x*- 6.

HaifiguTe KOOpAMHATHL TOYEK IepecedyeHHs rpadpHKa c
OCBLIO X.
1) IlocTpoiiTe rpadux GpyHKROUH

y=-—x*— 6x - 5.
VYkaskuTe OPOMEXYTKH BO3pacTaHMA U YyORIBAHUSA
PyHKIHN.
2) Iloctpoitte rpabuk byHKIH

y=2x%-4x + 3.
VKaxuTe OPOMEKYTKH BO3pacCTaHHA MU yOBIBAHHSA
dyHKONN.

5.10. 1) ITocrpoiite rpadur GyHRDUM Yy = f(x), roe

flx) = —%x+3, ecaun x < 2
x—-4, eciu x> 2.

VKakHTe IPOMEKYTOK, Ha KOTOPOM QYHKOHA yOnIBaeT.

5— Kysrenosa, 9 ka. 1 29



5.11.

5.12.

5.13.

5.14.

5.15.

2) ITocrpoitte rpadur byHknuu y = f(x), rae

x-1, ecim x< -2

f(x)=4 1

—§x+3, ecau x = -2.

VKaKuTe IPOMEXKYTOK, Ha KOTOPOM (byHKIUs yObIBAET.

4 Gaaaa

ﬂ_ Ilpu ka-
2-x

KMX 3HAUYEHHUAX apryMeHTa (YHKIUAS IPUHUMAET I0JIO-
JKUTeIbHbIe 3HAUCHHA?

. +
2) TlocTpoiiTe rpadux GyHKINHT y—x—26§—§ IIpu ka-

KUX 3HAYEHUSX apTyMeHTa (PYHKIMS NPpUHUMAET OTPH-
naTejlbHble 3HAUEHUA?

1) ITocTpoiiTe rpadmr GpyHKIUU Yy =

2— w
1) IlocrpoiitTe rpaq)m{ byHKIMN y— 44 H HauguTe
ee 06JacTh 3HAUEHHH. x
2
2) INocrpoiite rpa(bmc bVHEKOHU y_ 573 U HaliauTe
X

ee objlacTh 3HAYEHHH.

1) ITocTpoiiTe rpaduk QpyHKOIUU Y= x%-x . IIpu Kakux
. x—

SHAYCHUAX X 3HAYCHHA (I)YHRIII/IPI HOJIOHCPITGJILHLI?
4x—x3
x+2
3HAYECHHAX X 3HAUYEHUA (PYHKIUH OTPHUIATENLHBI?

2) IMocrpoiiTe rpadbur byHKINU Y= . IIpu Kaxkux

1) ITocrpoiiTe rpadpuk GyHKIHU y—ﬂ Ilpu kKaxkmx
x2+4x
3HAYEHUAX X BHIOOJHAETCA HEpaBeHCTBO y < 2?

2) IlocrpoiiTe rpadbuk GyHKOUU y—li_ﬁx IIpu xkaxkux
x°—2x
3HAYEHUAX X BEIMONHSAETCA HepaBeHCTBO y < 6?

1) Ilocrpoitte rpapuxr GpyHKumu y = f(x), rae

—x%z-, eco x < —2

f(x)=45—-2, ecim —2<x<2
x—

6, ecau x = 2.

Haiigure snavenme ¢pyakmmu npu x = —10.
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2) IoctpoiiTe rpapur GyHKoum y = f(x), rae

_x+6  eonm x < -2

f(x)=4-2, ecim -2<x<2

_X*2 ecnm x > 2.

Haiizute 3Hauedne QyHKumu npu x = —20.
5.16. 1) IToctpoiiTe rpaduk GyHKIuu y = f(x), rae

ixz—l, ecaun —2< x <2

f(x)={2-x, ecniu x>2
x+2, ecim x<-2.

Vkaure MPOMEKYTKH BO3PACTaHMA (PYHKIIHH.
2) ITocrpoitite rpadpux pyurnum y = f(x), rae
2-2x% ecoim —1< x <1
f(x)=3x-1, eciu x>1
-x—1, ecim x<-1.
VxakuTe NpOMEXYTKH BO3pacTaHusa (PpyHKIUH.
5.17. 1) ITocrpoiitTe rpaduk dyHrnum y = f(x), rae

fx) = %—%xz, ecan |x| <1

x2-1, ecan |x| > 1.
VYKaXHUTe NPOMEKYTKH yOnIBaHUA GYHKIHH.
2) IlocTpoitte rpadur GyHKUHH Yy = f(x), riae
2x% -2, ecau |x] <1
f(x)= [
1-x?% ecum |x| > 1.
YKaKnuTe OPOMEKYTKM BO3pacTaHuA (QPyHKIUU,

5.18. 1) ITocrpoiite rpadbur Gysrkumum y = f(x), rae

—x2, ecim -2 < x< 2
f(x)=:8x—-10, ecoim x> 2
-3x-10, ecan x< —-2.

IIpy KaKMX 3HAYEHHWAX X 3HAYEHMA DYHKIuU y = f(x)
HEOTPUIIATEIbHEBI?

5% 131



5.19.

5.20.

5.21.

2) IMocrpoiite rpaduxk pyHKIUU y = f(x), Tae

x2 ecan —2<x<2
f(x)=410-38x, eciim x> 2
10+3x, ecnm x<-2.

Ilpu xakuxX 3HaYEHMAX X 3HaUYeHHA QYHKUHM Yy = f(x)
OJOKUTEBHEI?

1) ITocrpoiite rpadur dbyuxuuu y = f(x), rae

|x
flx)=

6—x2% ecan |x| >2.

, ecan |x| <2

IIpy KaKUX 3HAYEHUSAX X 3HAUYeHUs QyHKuuu y = f(x)
HOJIOMKHUTENALHDBI?

2) Ilocrpoitte rpaduk ¢pyukuuum y = f(x), roe

—x|, ecan |x| < 2

x2-6, ecau x| >2.
IIpy KakuX 3HAaUYEHHAX X 3HaueHUs QyHKIuU y = f(x)
HEOTpHUIIATEeNbLHEI?
1) Ilocrpoiite rpaburk byHxkoum y = f(x), rae

f(xx) = x2-1, ecnum x< 0
(x—1)2 ecou x>0.

IIpy xKakMx B3HAYEHHUAX X BBHINOJHAETCA HEPABEHCTBO
y =2 07

2) locrtpoitite rpaduk byHknum y = f(x), roe

(x+1)3 ecam x<0
1-x2 ecaum x =0.

f(x)= {

IIpy xKaKuX 3HAYEHUSAX X BBINOJHSETCSA HepaBeHCTBO
y > 0?
1) IlocrpoiiTe rpadur byuxkmuu y = f(x), rue

-x—-3, ecin x <—2
f(x)=13-x% ecam |x|<2
x—3, ecnu x = 2.

IIpn xakKux B3HAYEHUAX M nOpAMadg [y = m HUMeeT C
rpaduxoM 3TOH GQYHKIHUKN Tpyu oO6IMe TOUKH?
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5.22.

5.23.

5.24.

2) ITocrpoiite rpadur pyHKuum y = f(x), rae
x+4, eciim x <-—2
f(x)=4x2-2, ecnu |x| <2
4—x, ecin x > 2.

IIpy xaxux 3HAYEHUAX m OpaMad §y = M HMEET C
rpad®HKOM 3TOH QYHKIMM Tpu oblIze Touku?

1) ITocrpoiite rpadux QyHKIHM y = f(x), rAe
f(xx) = (1-x)(x+3), ecim x<1
(x—-1)(x+3), ecim x> 1.
IIpm xakux 3HaYeHUAX M IpAMadg Yy = m HMeeT ¢

rpadMKOM 3TOH (QYHKIMHM ABe OOIIMe TOUKU?
2) ITocrtpoiite rpadux ¢pyHkuuu y = f(x), roe

_ x+2)(x—-4), ecim x<4
fx) —{(x+2)(4— x), eca:n x > 4.

Ilpr Kakux 3HAYeHHUAX m NpaMag Yy = m HMeeT C
rpaduKoOM 3TOH QYHKIHH JBe OOLIHEe TOUKH?

1) Ilocrpoiite rpadux byHknuu y = f(x), rae

f(x)= —x(x+4), ectm x<0
x(x+4), ecaim x 2 0.
IIpy KakuxX 3HAUEHUAX m NpAMas Yy = m HUMeeT ¢

rpadukoM 3Toil GPYHKIMM Tpu obuue Tourku?
2) IlocrpoiiTe rpadux GyHKmuH y = f(x), rae

_Jx(6—x), ecntm x<0
1) {x(x—6), ecam x> 0.

IIpy kKaknx 3HAUEHUAX m NpAMasg Yy = m HMeeT C
rpaduKoM 3TOM (PYHKIHUM TPH OOIIHE TOUKH?

6 Gannos

3_,2_
x"-2x IIpu ka-

1) Ilocrpoiite rpadbuk QyHrmum y== >

2x—-x

KX 3HAYEHUAX X BLIMOJHAETCA HepaBeHCTBO y < 37?7
-x3+3x2-2x
x2-2x )
KaKHX 3HAYEHUAX X BBINOJHAETCA HepaBeHCTBO y < 27

2) IMocrpoitTe rpadux PyHKIMH Y= IIpn
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5.25. 1) IlocTpoiite rpaduk GYHKIMN
_ (2 +Tx+12)(x%+3x+2)

y= 2
x°+6x+8
2) ITocTpoiite rpaduk GQyHKIIUMA
_ (x2+4x+3)(x2-8x+2)
x2-x-2

m vMeeT OLHY

5.26. 1) IIpu Kakux 3HAYEHUAX M NPAMAL Y
ob1yo TOURy ¢ rpadpuxroM (GYHKIINH
y= (x+1)x-2)(x-3) 9
2—-x
2) IIpu kakux 3HAYEHHUAX M OpAMas y = M HMeeT OJHY
0o0IyI0 TOYKY C rpaduKOM (PYHKIUH
y= (xx—1)}(x— 2)(x~ 3) ?
2-x
5.27. 1) IIpu xakux 3HaUYEHUAX P IpsAMasg y = p UMeeT JBe
obmue Touku ¢ rpabuxom byHxnuu y = f(x), rge
Fax) = -2x~8, ecim x 20
x2+2x—8, ecim x<0.
2) IIpn KakuX 3HAYEHHUAX p OpaAMas Yy
obmmue Touku ¢ rpadpuxoM PYHKIUHA Y
fay=1" -2x+3, ecim x 21
—x2—-2x4+3, ecau x<1?

p uUMeeT IBe
f(x), roe

m uUMeeT aBe
f(x), roe

5.28. 1) IIpu xaKUX 3HAUEHHAX M OpAMafg [ =
obmre Touku ¢ rpadpuroM PYHKOUU Y =
Faxx) = —4x-1, ecau x >4
—x?+4x—1, ecnu x<4?
2) Ilpn xakux 3HAYEHHAX M UpAMad Yy = m UMeeT ABe
obmue Touku ¢ rpadpuxom Qpyrxuuu y = f(x), rxe
-2x+1, ecin x>1

fx) = {x2+2x—5, ecan x<1?

1) IIpy KaKuxX 3HAYEHUAX p OpAMas y

5.29. = D UMe€EeT [Be
o0mue Touku ¢ rpapuxoM GYHKIUU Y =

f(x), roe

x+6, ecim x <-1
—2x+2, ecim —1<x < 2

flzy=1"

4, ecaum x = 2?
X
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2) IIpu KaKMX 3HAYEHHUAX p NpaAMadg y = p MMeeT TPH
obmme ToukKM ¢ rpapmroM GyHKEUH y = f(x), rAe

g, ecau x < -—2
f(x)= 5354—_2, ecau —2<x< 2
x2-8x+14, ecam x> 27
5.30. 1) Ha pucynke 1 msobpasken rpadur yHEIHAM
y=2x%—x% - 4x + 4.
Hafigure Koopauuarul Touek A, B u C.

2) Ha pucynre 2 msobOpakeH rpadux GpyHKIHUU
y=-x"-2x"+x+ 2.

Hai#igure roopauuaTel Touek K, M u N.
1) y 2) y|

X

M\/NO\
Al o] \JC

5.31. 1) Ha pucyuke 1 uzobGparkeH rpadur QpyHKIUU
y = —-9x! + 10x% - 1.
Haiignre xoopaueaTel Touek A, B u C.

2) Ha pucysHke 2 mzobpakeH rpaduk GPyHKIUHU
y = 4x* - bx® + 1.
Haiiagure xoopauHaTe: Touek K, L u M.

1 Y 2 Y
) ) X

A/\OC X
AR S

B
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5.32.

5.33.

5.34.

5.35.

1) Hocrpoiite rpadur pyuxmum y = |x2 — 2x - 3.
CKOJIBKO O6IUX TOYEK MOJKET MMETh C 3THUM rpaduKom
npamad y = m? ([na KaKAOro ciydyas yKaXUTe COOT-
BETCTBYIOIINEe 3HAYECHUS 771.)

2) Iocrpoiite rpapuk ysExuuE y = |-x°> — 2x + 8.
CKOJIBKO OOIIIMX TOYEK MOYKET UMETh ¢ 3THMM rpadHKOM
npamas y = m? (daa KaXmoro caydaa yKa)XHTe COOT-
BETCTBYIOILHE 3HAYCHHUS IM.)

1) IocTpoiite rpadur dyskmuu y = x° — 4)x|. Crons-
KO O0IMX TOYEK MOMKET MMETH C 3THMM rpaduKoM mps-
masg y = m? (aa kamzaoro ciydas YKa)KHUTE COOTBET-
CTBYIOIIINE 3HAYEHUS IMi.)

2) Ilocrpoitre rpaduk dynrmuu y = —x° + 2|x|. Cxonb-
KO O0IMUX TOYEK MOXKEeT UMeTh ¢ STHM rpadburoM npsa-
Masg y = m? (Jaa xamaoro ciaydas yYKASKUTE COOTBET-
CTBYIOII[Hie 3HAYEHUS M.)

1) ITocrpoiite rpadpur pyHRuun y = |xj(x — 2). Croas-
KO OOGIIMX TOYEK MOYKET UMeTh C 3THM rpad@uKoM IIps-
Maa y = p? (Hag ramAoro ciydasd YKaXUTe COOTBET-
CTByIOILiE 3HAYEHUS P.)

2) Ioctpoiite rpaduk dyEroua y = |x|(2 + x). Cxoms-
KO OOIIMX TOYEK MOXKET MMETh C 3THM rpaduroM Ops-
Masa y = p? (das kaxxaoro ciydas yKa>XUTe COOTBET-
CTBYIOILINAE 3HAYEHWA p.)

1) Ha pucyHke 1 usobpaxeHbl rpadukm Q(PyHKIANH
y=x*-x+1nuy=2 - |x|]. Onpesenrnre KoopauHa-
THI UX TOYEK IepecedyeHud.
2) Ha pHCYHKE 2 usobpaxenns! rpaduku QPYyHKIUH
y=-x"-x-1muny =|xr— 2. Omnpegenure KOOPAMHA-
THI UX TOYEK IIepecedeHusd.

1) Yyl 2) Y\

AN /
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5.36. 1) Ha pucyuxe 1 wusobpakeHbl rpadux GyHKIHH
Yy = |x|(x + 4) u npamaa y = 3. OnpeaenuTe Koopau-
HAThI MX TOYEK IepeceveHwus.

2) Ha pucyuke 2 wusobpaskennsl rpaduk GYHKIUAHA
y = |x|(6 — x) u npamaa y = 5. Onpexenure KOOpAUHA-
TBI UX TOYEK IIepecedeHusd.

1) 7 2) Y|

A~

0’ \ x
ITocrpoiite rpadukx pynxmun (5.37—5.40).

2_1\2 _ a2y2
5.37. 1) y=Y 2, WA=

2) y= x+2

5.38. 1) y=(Jx%+2x)%; 2) y =(y3x—x?)2

5.39. 1) Haiinure HanGonbIlllee 3HaUeHHEe QYHKIIMHU
y=-x+4fx + 1.
IIpy KakoM 3HAYEHHM ApryMeHTa OHO AOCTUTAETCA?
2) Haligute HamMeHbIllee 3HaUeHNe QYHKIIHHA
y=x— 6x.

ITIpu kaxoM 3HaUYeHUU ApryMeHTa OHO HOCTUTAETCA?

5.40. 1) Haiizure Hanbosbillee 3HAUEHHWE (PYHKIUU
2
x¢+10

y= x2+5

2) HaiiguTe HanMeHbIee 3HaAYeHHE (PYHKIIUH
2
x<+6

x248
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6. Koopauuater u rpadukm

3asaHUA STOro pasjiesa HAIPaBJIEHBI HA IIPOBEPKY YMeHHWA:

— COCTaBJIATh YPABHEHUSN MPAMBIX U I1apaboJ M0 3aaHHLIM
YCJIOBUSM;

— pelnaTh 32JaYM eOMEeTPMUYECKOT0 COAepIKAaHUA Ha KOOpPIH-
HATHON IJIOCKOCTH C HCIOJb30BAHMEM ajrebpandecKoro
MeTOAA M C OmOpO¥ Ha rpacduuecKue MpeiCTABICHHUIA;

— CTPOUTH rpadUKH YPABHEHUI C ABYMA [€PEMEHHLIMH.

6.1.

6.2.

6.3.

6.4.

6.5.

2 faaxa

1) Ilpamasa y = kx + b mpoxoaut 4yepes Tourky A(2,5; 1).
Yraosoit kKo3podunueHT sToM npamoir pasen -0,4,
3anumunuTe ypaBHeHUE 5TOi NpaAMON U HaliuTe Koopau-
HATH TOYKHW, B KOTOPOiHl OHA NMepeceKaeT OCb X.

2) Ilpamas y = kx + b OpPOXOAHUT uepe3 TOUKY
A(1,6; —-2,2). YraoBoit KoadpPHUIUEHT ITOH NPAMOMHR
paBer 0,5. 3anuuinuTe ypaBHEeHHE J3TOH NIPAMOA H
HaliiuTe KOODAHMHATHI TOYKH, B KOTOPOil OHA IIepeceKa-
eT och X.

1) Sanumure ypaBHeHWe IPAMOI, KOTOpas IapaliejbHa

npamoit y = —1,6x + 4 U DpOXOAHUT Uepe3 TOUKY
C(7; —2,5).

2) 3anummnTe ypaBHeHHMe IIPAMOIt, KoTopad HapajliejbHa
npamoil y = 3,6x — 1 M ODpPOXOOHUT UYepe3 TOUKY
D(-0,5; 8,2).

1) IIpamasa y = kx + b mepecekaeT OCb Yy B TOYKe

(0; —4,5) u npoxoaur uepes Toury (15; 3). Samuirure
ypaBHeHUe 3TOil mpamoi. B kako#l XKoopaumHATHOH
YeTBEePTH HET TOUEeK 3TOM Ipamoii?

2) Ilpsmasa y = kx + b mepecexkaeT oCb Yy B TOYKe
(0; —12) u npoxoauTt uyeped Touky (4; —22). Sanumrure
ypaBHeHHe 3TOoil mnpamoil. B Kakoil KOOpAMHATHOMN
YyeTBEepPTH HET TOYEeK 3TOH IpAMOi?

1) A3BecTHO, uTO mapabojga y = ax? — 4x + 2 IIPOXORUAT
yepe3 TouKy D(3; —1). Haiizure kKoaddumUeHT a.
ITepecerkaer su aTa mapabosa ochb x?

2) UssecTHO, uTo napabona y = 2x% + bx + 3 mpoxogzur
yepes Touky B(2; 9). Haiigute xosdduumenr b.
Ilepecexkaer nu sta napabona ocb x?

1) IIpsamele 6x — 5y = -2, 6x +y = 22 n y = -2,
IIOMapHO IlepeceKasch, o0pasyioT TpeyroJbHHUK.
BriunciuTe KOOPAWHATHI BEPUINH 3TOTO TPEYrOJLHHUKA.
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6.6.

6.7.

6.8.

6.9.

6.10.

6.11.

2) Ilpameie 4x — 5y = -3, x + by = -7 u x = 3, no-
IapHO IiepeceKadch, 06pa3yloT TPeyroJlbHUK. Berumcian-
Te KOODAMHATBHI BEPIINH 3TOTO TPEYrOJIbHUKA.

1) BriacHuTE, IPOXOAAT JH OPAMEIE
3x —y=4,2x+y=6u2x —y =2
yepe3 OZHY TOUYKY.
2) BoisicHUTEe, IPOXOIAT JM NIPAMEIE
3x+ty=4,2x-y=1udx—-—y=2
yepes OJHY TOUKY.

4 fanaa

1) 3anumure ypaBHeHHMe MIpAMOM, HPOXOAAIIEH uyepes
Touku A(—12; -7) u B(15; 2). B Kakux Toukax sTa
npaMas IepeceKaeT OCH KOOpAHUHAT?

2) 3anuinuTe ypaBHeHMe NPAMOM, IpOXoAsAIneil uepes
Toukn A(10; —-3) m B(—20; 12). B kaxux TOYKax I3Ta
npaMas HepeceKaeT OoCH KoopauHaT?

1) BoisicHuTe, JNexxaT JU Ha OAHON IPAMOI TOUKH
A(12; 3), B(14; 7) u C(-5; —28).

2) BridcHHUTe, JeyKaT JYM Ha OZHOM NpAMOIl TOUYKH
M(-8; 12), N(—-10; 18) n Q(10; —42).

1) Tpu mpsamble, momapHO IepeceKasch, 0GpasyioT
TPEYTOJbHHUK C BepmuHaMu B Toukax A(2; 5), B(8; 5)
u C(8; 2). 3anmumuTre ypaBHEHUS 3TUX NPIMBIX.

2) Tpm mnpsamble, IONApHO HepeceKasch, 0oOpasyloOT
TPEeYrojJbHUK ¢ BepmuHaMu B ToukKax M(-1; 4),
N(5; 4) n P(-1; —-8). 3anuuiure ypaBHEHHUS ITHX
IIPAMBIX.

1) Haiiaure 3Hauenma b, mpum KoTophIx mnapabosa

y = 2x® + bx + 18 xacaerca ocm x. JJsi Kaxaoro
3HadYeHudA b onpegenuTe KOOPAMHATHI TOUKM KacaHUA.

2) Haiiaure 3HaueHua b, mpu KoTOpHIX mapaGoJia

y = —8x% + bx — 3 xacaerca ocu x. JlIsi KaxXAoro
3HaYeHnus b onpenenTe KOOPAMHATHEL TOUKHM KaCaHHA.

1) HUsBecTHO, uTOo mapa6Gosia y = ax’ IPOXOZHT uepes
TOuKy B —1;% . Onopemennte, B KaKHX TOUKaX OHAa

nepecekaeTr mpsamyio y = 9.
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6.12.

6.13.

6.14.

6.15.

6.16.

2) UsBecTHO, uTO mapabona y = ax? npoxomut yepes

Touky A|1; —% . OnpegenuTre, B KaKUX TOUYKaAX OHA

nepecexkaeTr npamyimo y = —27.

1) ITapa6ona y = 2x> + ¢ mHepecekaeT OCb X B TOUKe
(—\/§; 0). HaiiguTe 3HaueHMe ¢ M ONpeAejiHTe, Iepe-
ceraeT Ju 3Ta napabonaa npamyio y = —10.

2) Ilapa6ona y = —3x% + ¢ mepecekaeT oCb X B TOYKE

(\/E; 0). HaiiguTe 3HaueHue ¢ ¥ ONpelesldATe, IIepPeceKa-
er yu 3Ta napabosa npsimylo y = 10.

1) Mapa6ona y = ax® + ¢ ¢ BepmuHOi B Touke A(0; —3)
npoxoguT dyepe3d TouKy B(6; 15). B Kakux ToukKax 3Ta
napaboJia nepecexkaeTr ocb x?

2) Tlapa6ona y = ax® + ¢ ¢ BepmuHOil B Toukxe C(0; 5)
npoxoguT ueped TouKy B(4; —3). B kakux Toukax srTa
napabosia mepecexaer ocbh X7
1) ITpn xakux 3HaUYeHHAX a napaGoJa

y=ax® - 2x - 3
nepecekaeT oOcCh X B JABYX TOYKAX U ee BeTBH
HANpaBJeHbl BHUI?
2) TIpw kakux 3HaYeHUAX a napabosa

y=ax?-3x +1
nepeceKaeT och X B JABYX TOYKax M €€ BEeTBH
HaIllpaBJieHbl BBEepX?

1) Mapabosna y = —x®> + px + g mepecekaeT och aGCcHCE
B Touke (—2; 0), a ocp opaunat B Touke (0; 8).
OnpenesnTe KOOPAHMHATHI BTOPOH TOYKH HEepecedueHus
napaboJyiel ¢ OCbl0 aGCIIHCC.

2) IapaGosa y = x° + px + ¢ mepecekaeT och abcmuce

B TouKe (—-1; 0), a ocy opxmuar B Touke (0; —5).

Onpenenure KOOPAHHATHI BTOPOM TOYUKHK II€pECEUYeHUSA

napaboJssl ¢ ochlo abcmucc.

1) IIpn kakux 3HauveHHAX k mapaboJa
y=x*+x-1

U npamad y = kx — 2 He mepecekaooTca?

2) HaiiguTe Bce 3HaueHUs k£, IPH KOTOPHIX IpaMas

y = kx — 7 nepecekaer mapaGony y = x> + 2x — 83 B
OBYX TOYKax.
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6.17.

6.18.

1) B ogHoii cucTeMe KOOPAHMHAT IOCTPOHTE HPAMYIO
Y = X ¥ OKDYYXHOCTb C ILIEHTPOM B Hadajie KOOpAMHAT
1 paauycoM 3. OnpeZeninTe KOOPAMHATHI HX TOYeK
nepecedyeHu .

2) B oxHoi#i cucreMe KOOPAMHAT IOCTPONTE HPAMYIO
Y = —X U OKPY)KHOCTb C LIEHTPOM B HadaJle KOOPAMHAT
u pagumycom 3. OnpezenuTe KOOPAMHATHI HX TOUEK
nepecedeHn.

1) Oxpy:xHOCTE C IIEHTPOM B Hadaje KOODAMHAT
npoxoauT uepesd ToukKy A(—1; 3). IIpoxomur am aTa

OKPYKHOCTb Uepe3 TOUKY B(\/_Z_; —2\/5)?
2) OKpY»>XHOCTE C IIeHTPOM B HauajJe KOODIHHAT IIPO-

XOAUT Yepe3 TOUKY A(3;ﬁ). IIpoxozguT JM 2Ta OK-
PYXKHOCTL 4Yepe3 ToukKy B(-2,5; 3)?

6 6annom

6.19. 1) IIpamas upoxoxut depe3 Touky (0; 3) m Kacaerca

runepboJIBL y=§. B Kakoil Touke sTa HIpaMas mepece-
X

KaeT ock abcmucc?
2) IIpamas mpoxoxut uepe3 Touky (0; —1) m Kacaercsa

runepooJIbL yzl. B xako#l TOuKe 3Ta IpAMasd Iepece-
x

KaeT och abcmucc?

6.20. 1) IIpsmasa 3x + 2y = ¢, rae ¢ — HEKOTOPOe YHCIO,

6.21.

6.22.

Kracaercsa I‘HHGpﬁOJIH y =£ B TOYKE C NOJOXHUTEJIbHBIMH
x

KoopanHaTamu., HafifnTe KOOpAWHATHEL TOUYKN KacaHMsd.

2) IIpamaa 2x — 3y = ¢, rAe ¢ — HEKOTOPOEe YHCJO,

KacaeTrcs runep6oJib y:—_6. B TOYKe ¢ OTpHIIaTeJIbHOH
X

abenuccoii. Haiigure KoopAMHATBE TOYKH KAaCaHUS.

1) IIpamas, mnepecekaloniags oOCh OpPAMHAT B TO4YKE
(0; -2), xacaerca mapaGoJIBl Yy = x? - 3x + 2 B TOuKe,
pacIoNoXXeHHON BO BTOPOH KOOPAMHATHOH 4YeTBepTH. B
KaKOM TO4YKe OHa IepeceKkaeT och abcmucc?

2) IIpamMas, nmepecekapmas och opauHaT B Touke (0; 2),
Kacaerca napaboawl y = x*+ x + 3 B TOuKe, paclmoio-
JKEeHHOII B IIepBOi KOOpPAMHATHON uyeTBepTH. B KakoH
TOUKe OHA MepecexkaeT och aberuce?

1) i3BecTHO, 4YTO mIpAMad, IapajjelbHas MIPAMOH

y = 6x, kacaercs mapaGonel y = x°. BLIYHCIUTE KOOD-
JAUHATHEL TOYKHM KaCaHUI.

141



6.23.

6.24.

6.25.

6.26.

6.27.

2) UsBecTHO, 4TO npsMas, OapajjejlbHas INPAMOH

Yy = —4x, racaerca napabojel y = x% + 1. Berunucaure
KOOPAMHATHI TOYKK KAacCaHUA.

1) IIpy Kakux 3HaAUYEHHAX C OKPYYKHOCTDH x+ y2 =8mwu
mpAMas Xx + y = ¢ [ePeceKarTcA B ABYX TOYKax?

2) IIpu KaKux SHAYEHUSX ¢ OKPyMKHOCTh x2 + y? = 18
U IpAMad X — Y = ¢ He IepeceKaroTca?

1) Hpsamas y = 2x + b KacaeTcs OKpY»KHOCTH x° + y° =
= 5 B TOYKe C IOJNOXKUTeAbHOI abcnuccoii. Hatigure
KOOpAMHATHI TOUKH KaCaHWUA.

2) IIpamasa y = 3x + b kacaercss OKPYXHOCTH x2 + y2 =
= 10 B Touke c oTpumarenbHoil adciuccoii. Hadgure
KOOpAWHATHI TOYKHN KaCaHH.

1) IIapabosna y = ax® + bx + ¢ TPOXOAUT Uepe3 TOUKH
K(0; 4), L(1; —1) u M(2; —4). HaiiguTe KOOpAHMHATHI
ee BEepIINHEI.

2) Ilapabona y = ax? + bx + ¢ TPOXOAMT Uepe3 TOUKM
A(0; -5), B(3; 10) u C(—3; —2). HaiizuTe KOOPAUHATEI
ee BepIITUHEI.

1) 3anumwure ypaBHeHHe napaboJIbl, €CJIu U3BECTHO, YTO
oHa nmpoxoaut 4depe3 ToukH (0; 2) u (—2; —4) u ee ocbiO
CHMMETPHH fABJsETCA OpaMasg x = 2.

2) Banumure ypaBHeHHEe napaboJsibi, €CJM H3BECTHO,
4yTO OHa TPOXOAUT uepe3d Touku (0; —1) u (4; 7) u ee
OCBIO CHMMETDHH fABJAETCS mpamad x = —2.

1) Haiisure KOOPAHWHATHI TOYEK, B KOTOPBIX mapabo.ia,
nsobpaxeHHass Ha PUCYHKe 1, mepecekaeT OChb X.

1) 2) vyl
4
o]
>
0 3 x
-6
_5 o
L, i
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6.28.

6.29.

6.30.

6.31.

2) HaiiguTe KOoOpAMHATHEI TOUYEK, B KOTOPBHIX mnapaboJa,
u3obpaskeHHas HAa PUCYHKe 2, mepecekaeT OCh X.

1) Ha pucynke 1 usobpakena mapaGosa. 3anuinuTe
ypaBHeHHMe Tapabojibl, CUMMETPHYHOH AAHHOM OTHOCH-
TEJBbHO OCH OpPAHHAT.

2) Ha pucyske 2 usobpakeHa mapaGoJia. 3anuIINTe
ypaBHeHHe napaGoJnl, CHMMeTPHYHON JaHHOH OT-
HOCHUTEJILHO OCH OpJHHAT.

1) vy 2) i
107
18
N6
6
5 -
8 | -1[0] x

1) Ilpu xkakmx 3HaUYeHHUAX n napabosua
y=-x2+(n-Dx+n

OEeJIMKOM PACHOJIOMKEHa HMKe mpaAMoit y = 1?

2) Ilpu xkaxkux 3HaYeHHMAX m napaboia
y=x2+(m+ Dx+m

IEeJMKOM PacmoJIo)KeHa BhIIIe HpAMoil y = —47?

1) HaiianTe 3HaYeHWA P, IPU KOTOPHIX BEpIIVHa Napa-
Gonsl y = x> — 2px + p + 2 pacmoJiodeHa BO BTOPOil
YeTBepPTH.

2) Hannwre 3HAYeHMs p, NP KOTODPBIX BEPIIMHA mapa-
Gonbl y = x> + 2px — 2p + 3 pacmosoKeHa B UETBEPTOM
4YeTBEePTH.

1) HaiiguTe 3HaueHus m, OPH KOTOPHIX HmapaCosa
y=(x - m) -~ O mepecekaeT och abciuucec B TOYKAX,
PACIOJOXEeHHBIX II0 Pa3Hble CTOPOHHBI OT Hadaja KO-
OopAWHAT.

2) Hailigure 3HadeHuss m, IPH KOTOPBIX mapadoJa

= (x — m)® — 1 nepecekaer ochb abcHucC B TOUKAX,
PACHONOXEHHLIX N0 OJHY CTOPOHY OT Hadala KO-
OpAUHAT.
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6.32.

6.33.

6.34.

6.35.

6.36.

6.37.

1) TIpy KakmxX 3HAaUYeHUAX P BepUIMHBI mapadoJ
y=x2-2px —1uy=—-x>+4px +p

PAacCIIOJIOMKEeHBl TI0 Pa3HBIEé CTOPOHBI OT OCH X7

2) Tlpn KaKMx 3HAYEeHUAX M BepIIUHBI Mapaboi
y=-x*-6mx+mmuy=x%-4mx - 2

pacmoJIoKeHbl 1I0 OAHY CTOPOHY OT ocu X?

1) ITpu KaKuX 3HAYEeHUAX a ToukKu A(4; a) u B(4; —3)
pacroJioKeHbl B Pa3HBIX IOJYIIJIOCKOCTAX OTHOCHUTEJIb-
HO mpsamoit 2x + y = 3?

2) Ilpnm rkakux s3HaueHUAX a Touxku A(2; -8) u B(2; a)
pacmoJIooKeHbl B PA3HBIX IOJYIIJIOCKOCTAX OTHOCUTENIB-
HO mpamoit 2x + y = —3?

1) Haiinure Bce 3HaueHHUA @, IPH KOTOPBHIX TOYKA mepe-
ceueHMA NpaAMBEIX y = 2x+ 1 u y = a — Sx Haxopurca
B IIepBOl KOODAUHATHOI YeTBEPTH.

2) Haitaure Bce 3HAYEHMA @, NPH KOTOPBIX TOYKA IIe-
pecedyeHHsa NpAMBIX y = 2 — 3x 1 y = a + 2x Haxo-
OUTCA BO BTOPOHM KOOPAMHATHOM YeTBEPTH.

1) Haiigure 3HaueHue b, mpu KOTOPOM TOYKa Iepecede-
HUA OpAMBIX X — Yy = b u 0,2y — x = 3 JeXKUT Ha ocH
abcruce.

2) HaiiguTe 3HayeHue a, IPU KOTOPOM TOUKA Ilepecede-
HUS OpsAMBIX X + Yy = a u x — 0,3y = 5 JeKHUT HaA OCH
abcrucc.

1) Haligute 3Hadenue m, Ipu KoTopoM Touku A(—3; 15),
B(9; -5) u C(24; m) nexaT Ha OZHOM IPAMOI.

2) Haitnure 3HaueHUe a, Ipu KOTOPOM TOUKH A(a; —36),
B(12; -4) u C(—3; —14) jexxar Ha OOHOM OPAMOIL.

3agmaiiTe aHAIHTUYECKH (DYHKIHNIO, Ipad@MUK KOTOPOM
u3o6pakeH Ha PHUCYHKE.

n oW
..__.__4--. -

e e w e el o e oo e e e s
‘

2) ¥

144



6.38.

6.39.

1) Hajiaure BCe MOJIOMUTEJBbHBIe 3HAUYEHHMA R, IIDH KO-
TOPBIX IpAMas y = kx nepeceKaeT B ABYX TOYKax
JIOMaHYI0, 3aJaHHYI0 YCJOBHAMH:

1, ecnm |x|<3
y=1—2x-5, eciu x <-3
2x—5, ecmu x > 3.

2) HaiignTe BCce oTpuIaTe/JbHble 3HAYCHUA k, IPU KO-
TOPBIX IpAMad Yy = kX mepecekaeT B [ABYX TOUYKax
JOMaHYI0, 3aJaHHYI0 YCIOBHAMM:

2, ecnm |x| <2
y=4-3x—4, eciu x<-2
3x—4, ectu x>2.

1) HaiiguTe Bce 3HaYeHHA kK, IPHM KOTOPbIX OpAMasd
y = kx mepecekaeT B TpeX TOYKaX JOMaHYIO, 3aJlaHHYIO
YCIOBHAMM:

1, ecnm |x|<2
y=42x-3, ectm x >2
2x+5, eciu x <-2.

2) Haiigure Bce 3HaueHWA kK, NPU KOTOPEIX IIpAMad
Yy = kx mepecerkaeT B Tpex TOYKAaX JIOMAHYIO, 3aJaHHYIO
YCJIOBUAMH:
2, ecn |x| <2
y=<—2x+6, ecim x>2
—2x—-2, ecau x <-2.

6.40. 1) Haiinure BCce HOJIOKHTEJbHBbIe 3HAYEeHUs kB, OpU KO-

TOPEIX HOpAMaA Yy = kx nepeceKaeT B ABYX TOYKax'
JIOMaHyl0, 3alaHHYI0O YCJAOBHUAMM:

_Jx-2, ecam x<6
y 10— x, ecau x >6.

2) HaiiguTe BCe OTpHIATeJbHbie SHaUYE€HUA k, IPpU KO-
TOpBIX OpaAMad Yy = kx mepecekaeT B ABYX TO4YKaxX JIO-
MaHYI0, 3aJaHHYI YCJOBHSAMH:
y= x—4, ecoin x> 3
2~-x, eciu x < 3.
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6.41.

1) HajfizuTe Bce 3HAYEeHHMA p, NIPH KOTOPBIX NpaAMad
X

Yy = x + p nepecekaeT rpapur QPyHKIIUH yzg B JBYX

TOYKaXx.

2) Haiiaznte BCce 3HAYEHUA p, IPH KOTOPHIX IpAMasd

y = x + p mepecekaeT rpadburk GyHKINH y=¥ B IBYX

TOUKAax.

6.42. 1) Ilpamaa y = —2x + 7 mepeceKaer NpPAMYIO Iy = X H

6.43.

ochk abcuucc B Toukax A M B cooTBercTBeHHO. Haiigmre

nJjomaab TpeyroadbHuka ABO, rae O — HayaJo
KOOPAMNHAT.
2) Ilpamasa y = 3x + 6 mepecexaer MpAMYIO y = —X H

ock abcuuce B Toukax K u N coorBercTBenHO. Haligure
njaowage TtpeyroabHuka KON, rme O Ha4aJo
KOOPAHHAT.

1) Hajigute niomaxnbs TPeyroabHUKA, OrPaHHYEHHOTO

IpAMBIMH y=%x+4, y = -2,5x + 12,5 u ocsio abe-
mucc.
2) Haiigure niaomans TpeyroJlbHHKa, OMPAaHHYECHHOTO

IPAMBIMH Yy = —;-x—7, y = —-2,5x + 10 u ocei0 opAHHAT.

6.44. 1) IIpun KaKuMX 3HAYEHUAX P NpPAMAaA

y=05x +p

ofpasyeT ¢ OCAMH KOODPAHHAT TPEYroJbHWK, ILJONIAAb
KoToporo pasHa 81?

2) Ilpu kKaxkux 3HaUYEeHUAX p npsaMas
y=px + 2 .

ofpasyeT ¢ OCAMM KOODZHHAT TPEYrOJbLHHMK, LJIOIAAL
KoToporo paBHa 16?

6.45. 1) 3anumnTe ypaBHeHHe NpPsaMOii, KOTOpas IPOXOXUT

yepes Toury (3; 0) m oGpasyeT B mepBoil UeTBEepTH C
OCAMH KOODAMHAT TPEYTOJLHUK, IJIOINaAb KOTOPOTO
paBHa 27.

2) 3anumute ypaBHEHHe IIPAMOI, KOTOpas HPOXOAUT
yepe3 Touky (0; 3) u obpasyer BO BTOPOH 4YeTBEPTH C
OCAMM KOODPAMHAT TPEYroJbHHK, MNJIOHalb KOTOPOIrO
paBHa 36.

6.46. I306pa3nTe Ha KOOPAMHATHOH IJIOCKOCTH MHOKECTBO

TOYEeK, KOOPAHMHATHI KOTOPHIX YAOBJIETBOPSIOT YpAaB-
HEHUIO:

1) 9x® + 6x +y=1; 2) x% ~ 4x + 4y = 1.
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6.47. U306pasuTe Ha KOOpPAMHATHOM ILJIOCKOCTA MHOKECTBO
TOYEK, KOODAMHATHI KOTOPHIX VAOBJIETBOPAIOT YpaBHe-
HUIO:

Dy -xxy-1)=0  2)(x*-2)x°-1)=0.

6.48. M306pasuTe Ha KOOPAHMHATHOH IJIOCKOCTHM MHOKECTBO
TOYEK, KOOPAMHATH KOTOPBHIX YAOBJIETBODAIOT YpaBHEe-

HHNIO:
_ 2 _
1) %=1 _p; 2)x2—2-"=o.
y—x x° -1

6.49. IlocTpoiiTe MHOXXECTBO TOUEK ILJIOCKOCTU, KOODAHHATHI
KOTOPBIX YAOBJIETBODAIOT YPABHEHUIO:

2 2 2 2
+y2-1 +y2 -
1) Tty -l_g; g Zi¥T9_
x“ -y x" -y
6.50. ITocTpoiiTe MHOXXECTBO TOUEK ILIOCKOCTH, KOODAHHATHI
KOTOPLIX YXOBJIETBOPAIOT YPABHEHUIO:

1)

2y—x 0. y—;vc2

= H 2 =
(x-2)2+(y-1)?2 )(x+2)2+(y—4)2

7. ApudmMeTnuecKkasa ¥ reoMeTpNUECKas IIPOrPECCHH

3aJaHUA 3TOr0 pas3fiesia HANPABJEHbI HA IIPDOBEPKY YMEHMIi:

— pemiaTe 3a4a4YM C NpAMeHeHHeM GODPMYJ 7i-TO 4YJieHAa H
CYMMBI TI€EPBBIX 11 YJE€HOB apu(pMeTHUYeCKOil M TIeOMEeTpH-
yeCcKOM IIporpeccwHii;

— IPHUMEeHATH anlapaT ypaBHeHHMH M HepaBEeHCTB IIPH peliie-
HHUH 3ajla¥ Ha OpPOTpeccHum.

2 6anna

7.1. 1) IlaTtwiit unen apudMeTUYeCKOl Hporpeccuu paseH
8,4, a ee gecarwiii uieH paseH 14,4. Haiigute nmaraan-
OAaTHIH 4YjJeH 3TOHM mporpeccHu.

2) YerBepThIii uleH apudMeTHYECKOH IIPOTpPecCHHu pa-
BeH 4,5, a ee ABeHaAUaTHIiA ujeH paBeH —12. Haitgure
OBaAIIATHIA YJIEeH 3TOi IIPOrpeccuu.

7.2. 1) Yucao —-3,8 ABaderca BOCHMEBEIM 4YJE€HOM apudpmeTn-
Jyeckoi mnporpeccun (a,), a umcao —11 aBnserca ee
ABEHAAUATHIM dYJIeHOM. JIBJafeTcA JH UYJIEHOM 3TOH
nporpeccun uucao —30,8?

2) YUnciao 10,4 sBisierca IIeCTHIM YJeHOM apudMeru-
4YecKo#i nporpeccuu (a,), a 4ucjio 5,8 — ee mecTHal-
IATHIM WieHOM. fBjsieTcs Jid 9IeHOM 3TOH IpOrpeccHuu
yucio 6,2?
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

1) ApudmMmeTnyeckas mporpeccus 3afaHa YCIOBHIAMM:
a, = 3,a,,, = a, + 5. Hailnure HOMED uYjJeHa ITOHU
nporpeccuu, pasHoro 143.

2) ApnbdmMeTuuecKkaa Iporpeccus 3afaHa YCJIOBUAMH:
a, = 31, a,, = a, — 3. Halinure HOMep dUJeHa 3TOU
mporpeccun, pasuHoro —80.

1) IlepBrIit uieH apudMeTHUECKOH nporpeccuy papeH 6,

a ee pasHocTh paBHA 4. Hauunasi ¢ kakoro HoMepa duJe-
HBI 3TO# mmporpeccuu Gojibmie 2587

2) IlepBuiii yjpeH apudMeTHYECKOH IIPOTPECCHH DaBeH
376, a ee pasHocTh paBHa —6. Haummasa ¢ xaxoro Ho-
Mepa 4JIeHbhl 3TOH mporpeccuu MeHbine 100?

1) CronbKO MOJOMKHTENBHEIX YJIEHOB B apH(PMETHIECKOH
nporpeccun 87.,4; 82,8; ...?

2) CKOJIBKO OTPHUIATENLHBIX UWIEHOB B apu(pMeTHUecKOi
nporpeccun —37,8; —35,1; ...?

1) Hafigute cyMMy BCeX NOCJeAOBATEIbHBIX HATYypaJb-
HBIX yucea oT 60 o 110 BKJIOYUHTENBHO.

2) Haiizure cyMMy BCeX NOCJHEZOBATEJNbLHBLIX HATYPAJb-
HuIX yucena ot 50 go 120 BKIOYUTEIIBLHO.

1) CroNBKO MOCIEeAOBATENLHBIX HATYPAJIBLHEIX YHCe,
HauuHad ¢ 1, HYKHO CJOMKHTh, UTOOBRI MX cyMMa ObLia
paBHa 1207

2) CKoOABKO mOCJAemOoBaATENbHBIX HATYpPaJbHBIX YuceJ,
Ha4YMHaA ¢ 1, HYKHO CJIOMKHTb, YTOOBI MX cyMMa Oblja
paBua 105?

1) CxoabKkO moCNenOBaTeNLHBIX HATYPAJLHBEIX HEUETHBIX
yuycesl, HauuHadA ¢ 1, HYXHO CJIOMKUTH, YTOOBI HOJYYUTH
cyMMy, paBHYO 7297

2) CKOJIBKO MOCJIeLOBATENBHBIX HATYPAJIbHBIX UYETHBIX
YHcell, HAYNHAA ¢ 2, HYXHO CJIOXHUTh, UTOObI TIOJYUUTH
cyMMYy, paBHYIO 3247

1) B reomeTpuueckoii mporpeccunu
— ql5 _ ol7

Haiigure b,.

2) B reomeTpuuecKoil IIporpeccHH

— o-12 _ p-14
bg =2°"mb,=0b".
Haiigure b,.

1) Hadigure cymmy HepBBIX IIECTH UJIEHOB TeOMeTpHYec-
o o 1
KOfi mporpeccnu, eCu ee IeTBEPTHI WiIeH paBeH -,

1

3HaMeHaTeJIb paBeH E
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7.11,

7.12.

7.13.

7.14.

7.15.

7.16.

7.17.

2) HaiiguTe cyMMy IepBRIX IIECTH UYJIEHOB TeOMETPH-

o . 3
4YeCKOH IPOrpeccHu, ecJM e€e IATHIA YJIeH PaBeH —, a
3HaMeHaTeJIb paBeH —2. 4

4 6anna
1) B apudmermueckoit mnporpeccuuz a; = -—150,
ag = —147. Halizure HOMEpP IEPBOTO MOJOKHTEILHOTO

YyjgeHa S5TOU HPOTPECCHH.

2) B apudmernueckoit nporpeccuu a; = 160, a, = 156.
HaiisfuTe HOMep HIEepPBOrO OTPHUIATENBHOrO YJI€HA ITOH
IPOTrDECCHH.

1) Vkaxure HaubGosiee GIU3KUH K HYJII0 WieH apudme-
TU4YecKoii nporpeccuu 22,7; 21,4; ... .

2) VYxaxknure Hanbosee GIAM3KMH K HYJO WieH apudme-
TuYeckoil mporpeccun —15,1; —14,4; ... .

1) HaiiguTe cymMMy BC€X OTPHUIATEJBHEIX 4JIEHOB apud-
MeTHYeCKo# nporpeccuu —7,1; —6,3; ... .

2) HailiguTe cyMMy BCeX MOJIOKHUTEJLHLIX UJIEHOB apud-
MeTHUUYecKoii mporpeccuu 6,3; 5,8; ... .

1) CymectByer a1 apudpMeTHuecKas mporpeccus, B Ko-
Topoit ag = 14, a,, = 20 u a,; = 28?7

2) CymiecTryeT 1M apupMeTHUECKas HPOrpeccHs, B KO-
TOpOit ag = 50, a,, = 44 u a,, = 32?

1) Mexny uucyiamu 6 1 17 BCcTaBETE uUeThIPE YHCJA TaK,
yTOOBI BMecCTe ¢ JAHHBIMH UYMCJAMH OHH 00pas3oBanm
apudMeTHYECKYI0 IIPOrpeccHio.

2) Mexxay umcaamu 12 u 26 BcTaBhTE TPH YHUCJA TaK,
4yTO0Bl BMECT€ C JAaHHBIMH 4YHCJaMH OHH oOpasoBaIu
apu(PMeTHUYECKYI0 IPOrpPecCHIO.

1) ApndMeTudeckasa OpOrpeccHs COZEPKHUT 12 YjeHOB.
CyMMa 41eHOB, CTOAIIMX HA YeTHHIX MecTaX, paBHa 78,
a Ha He4dYeTHBIX Mecrax pasHa 90. Haiiamre nepsriit
WJIeH W PA3HOCTb IIPOrPECCHH.

2) Apndmernueckas nporpeccus cogep:RuUT 10 uneHoB.
CyMMa 4JIeHOB, CTOAIIMX HA YeTHBIX MeECTaX, paBHA 55,
a Ha HeuyeTHHIX MecTax pasBHa 40. Hailigmre mepBhIi
YjleH U Pa3HOCTh IPOTr'PECCHH.

1) B apudmMeTHyecKoil IIporpeccHMu CyMMa MepBBIX 7
4JIEeHOB omnpejensierca dopmynaoit S, = 2n° + Tn. Haii-
AUTe NATHIA Y4JIeH OpOrpecCHH.
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7.18.

7.19.

7.20.

7.21.

7.22.

7.23.

7.24.

7.25.

2) B apudmeTHYeCKOH MOPOrpeccuu CyMMa NepBLIX 7
4JIeHOB ompejeasaerca cdopmysaoit S, = 3n° — 5n. Hai-
AWTEe YeTBEpPTHIA YJIeH MPOrPecCcHui.

1) HaiianTe cyMMy HNepBBIX AECATH YJIEHOB apU(pMETH-
YecKOif IIpOTpecCcHu, ecJAUl CyMMa IepBBIX Tpex ee
YJIeHOB PaABHA HYJIO, 4 CYMMa IIePBBLIX YeThIpeX UYJeHOB
paeHa 1.

2) Haiigure cyMMy NepBHIX AEBATHU UJIEHOB apUdMeTH-
YeCKO#i Iporpeccmu, €ClIH CyMMa IIepBBIX UYeThIpex ee
YJIEeHOB paBHAa 3, a CyMMa IIePBBbIX IATH YUJIEHOB paBHa d.

1) Kakoe HauGoJabIllee YUCJIO MOCHEAOBATEIbHBIX HEYET-
HBIX YHCeJ, HAUMHAaA ¢ 1, MOMHO CJIOKHTBL, YTOOBI IIO-
JAYYUBLIASCA CyMMa ocTajack MeHbIue 3007?

2) Kaxkoe HauMeHBIIIee YHCJO IIOCJIENOBATEJNLHBEIX He-
YeTHBIX YHCEJ, HauWHAA ¢ 1, HY’KHO CJOKUTH, YTOOBI
MOJIY4YUBIIAACA cyMMa OKasajach 6osbiie 5007

1) HaitpuTe cymMMy BceX HATYPAJIbHBIX UHMCEJ, KPATHBIX
3 u He mpesocxoasamux 150.

2) HaiinuTe cyMMy BCe€X HATYPAJABbHBIX YHCEJ, KPATHBIX
5 n He npesocxoaamux 300.

1) Haiijure cyMMy BCeX HATYpaJbHBIX YHCeEJ, He IIpe-
Bocxopamux 200, xoroprie He genATca Ha 6.

2) Haiinure cymMMy BceX HaTypaJbHBIX YHCeJ], He IIpe-
Bocxoasainx 250, KOTOphie He JeJATCA Ha 7.

1) Haiiaure cymmy ujeHOB apudmeTHdecKo#i mporpec-
CUH C TPHALATOIO II0 COPOKOBOM BKJIIOYHTEJNBHO, E€CJIH
a, =3n + 5.

2) Haiigure cyMMy 4YJeHOB apudMeTHUECKO#l mporpec-
CHHU C OBAJIIATH NSATOT0 HO TPUALATHL IATHEIH BKJIIOYU-
TeJIbHO, ecau a, = 4n + 2.

1) CymecTByeT am reoMeTpuyecKas MPOTPECCHA, B KO-
Topoit b, = —6, by = 48 u b, = 192?

2) CymecTByer /1 reoMeTpuyecKasd IIPOrpecCHsi, B KO-
o 3

Topoit b, = 12, by =, " b, =%?

1) Mexxay uyucaamMy 2 m 18 BcTaBbTe TPHM UHMCIa Tax,

4TO0BI IIOJYYHJIACH TreoMeTpHYecKasd MpOrpeccus.

2) Mesxay uncaamu 3 m 12 BcTaBbTe TPHM 4YHC/A Tak,
qTOOB! MOJYUYHJIACH T€OMETPHUYECKas IIPOrpeccud.

1) B reomeTpuueckoil IIporpeccuH CyMma IEPBOTO H
BTOPOr'0 WJIEHOB paBHa 45, a cyMMa BTOpPOIO M TpeThe-
ro ujneHoB paBHa 30. HaliguTe nmepBbie TpHU 4YjeHa 3TOH
IPOr'DECCHH.
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2) B reomeTpHueckoii mporpeccHy CyMMa II€EDBOTO M BTO-
poro 4jaeHoB paBHa 140, a cymMMa BTOpPOrO M TPeThETro
4yjaeHoB paBHa 105. HaiinuTe nepBhle TPH UYJieHA 3TOil

IIPOT'PECCHH.

7.26. 1) B reomerpuueckoii nporpeccuu (b,), 3HaMEHATENb KO-

7.27.

7.28.

7.29.

7.30.

7.31.

TOPOH — dYHCHIO DOJOKHTEaABHOE, b, - b, = 27, a
1

by - b, = 3 HadignTe aTH uYeThIpe YjeHA IIPOTPECCHH.
2) B reomerpmueckoii mporpeccuu (b,), sHameHaTeN b
. 1
KOTOpOM — YHCJO OoTpuHmarejbHoe, b, - b, = 5 @
b; - b, = —8. HaiiguTe 5TH YeThipe WieHA HPOrPECCHH.

1) Halizure cymMMy mepBbLIX BOCHMHM YJIEHOB IreOMeTpH-
YeCKOH IporpecCHH, BTOpPOH 4JieH KOTOpOil paBeH 6, a
YyeTBepTHIX paBeH 24.

2) Haiigure cyMMy HmepBBEIX IIECTH YJE€HOB reOMeTpHU-
YeCKOH IPOrpeccHH, TPETHil 4jieH KOTOpPO#il paBeH 54, a
nATHI paBeH 6.

1) Cymma mepBBIX YeTBIPEX YJIE€HOB reOMETPHYECKOM
nporpeccuu paBHa 40, 3HaMeHaTeJ b IPOrpPEecCCHH pa-
BeH 3. Haiigure cymMMy HepBBIX BOCHMH UJIEHOB 3TOM
IPOrPEeCCHH.

2) Cymma nepBHIX TpeX YWIeHOB reOMETPHUYECKOil mporpec-
cuu paBHa 39, 3HaMeHaTeJb Iporpeccuu paseH —4. Haii-
AUTEe CYMMY HEepBHIX IIIECTH WIEHOB 3TOH IIPOrpPecCHH.

6 Gaaaos

1) ITocnegoBaTensHOCTS (a@,) — apudMerHUecKas mpor-
peccusi. U3BecTHO, uTO G5 + @y = 40. Haiimure

2) TlocnenoBarensHOCTE (@,) — aprAdMeTHYeCKasa mPor-
peccus. UssecrHo, uro a, + ag = 38. Haiinure

a, + a; + ag.
1) Cymma ueTBepTOro M AECATOrO YJIeHOB apudMeTHUec-

Ko mporpeccuu pasHa 10. Hailigutre cymMmy mepBHIX
TPUHAALIATH €e WICHOB.

2) CymMmmMa TpeThero M TPHHAAIATOrO YJIEHOB apHdMeTH-
YyecKoil nmporpeccun pasHa 11. Haiigute cymmy nepBuix
OATHAAIATH ee YJEeHOB.

1) Cymma mepBEIX 4YeTHIpEX UJEHOB apudMeTHdecKoOi
nporpeccu Ha 32 MeHBIIE CYMMBI CJ€AVIOIHX YeThI-
pex ee 4neHOB. Ha CKOJIBKO cyMMa IepBEIX AECATH 4YJe-
HOB 3TOM IPOrpecCMM MEHEBIIe CYMMEI CJENVIOMMX me-
CATH €€ WIEHOB?
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7.32.

7.33.

7.34.

7.35.

7.36.

7.37.

7.38.

2) CyMMa OepBbIX IATH 4JIE€HOB apruMeTHUEeCKOH npor-
peccun Ha 200 6ojbine CYMMBI CHEAYIOIIMX IATH €€
ynedos. Ha CKOJABKO cyMMa IEPBbLIX AE€CATH YJEHOB
2TOH mporpeccuu GOJibllle CYMMBI CAeAYIOIUX JECATH ee
YJIeHOB?

1) Haiiante cymmy mepBbix 20 coBIaJaiomiux YJIEHOB
ABYX apH(MMETHUYECKHX IPOrPECCHH:

3, 8,13, ... w4, 11, 18, ....
2) Haiigute cymmy mnepBhiX 10 coBmagaloomux 4JeHOB
IABYX apu@MeTHUYECKHX MIPOTpPEecCcHii:

3, 7,11, ... v 1, 10, 19, ... .

Pemure ypaBHeHUe:
DEx+1D)+(x+8)+(x+9)+ ... +(x + 157 =
= 3200;

2) (x + 248) + (x + 243) + (x + 238) + ... +
+ (x + 3) = 6225.

Breruncnaure cymMmy:

1) 50% — 492 + 48% — 472 + ... + 2% - 1%

2) 12 - 22 + 32 - 42 + ... + 99% — 1002

1) ApudmeTuuecrkasa mOporpeccus sagaHa (popmyJioi

n-ro 4ieHa a, = 7n — 36. Kaxoe HanmMeHbIlee 3Haue-
HHUe MOXXeT NIPUHUMAaTh CyMMa

S,=a, +ta,+ ..+ a,?

n
2) Apudpmernuecrkas mnporpeccns sagaHa (Gopmynou
n-ro wreHa a, = 34 — 5n. Kaxoe Haubonbiee 3Haue-
HUEe MOXKEeT IPUHHMATL CyMMa

S,=a +ta,+ ..+ a,?

n

1) Hana dysrmusa f(x) = 2x + 1. Haligure cymmy
fay + f(3) + ... + £ (101).

2) Haua ¢yuknusa f(x) = 3x — 1. Haligure cymmy
f0) + f(2) + ... + f (100).

1) Hajizure cyMMy BCE€X YETHBIX TPEX3HAYHBIX YHCEJ,
He JensAluuXxcA Ha 3.

2) Haiinute cyMMy BCEeX UYETHBIX TPEX3HAUYHBIX YUCEJI,
He Jexdaluxcs Ha 5.

1) Haiigure cyMMy BceX TPEX3HAUHBIX UMCEJ, OEJASITHX-
csi Ha 4 u Ha 6.

2) Haiizure cyMMy BCeX TpPeX3HAYHBIX HMCEJ, AeJ-
muxcsa Ha 6 u Ha 9.
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7.39.

7.40.

741.

7.42.

7.43.

7.44.

1) CkoabKo cymiecTByeT HATypaJbHBLIX TPEeX3HAYHBIX
Yyucell, KOTOPble AeJATCA TOJBKO HAa OAHO M3 uucen 4
uin 5? :

2) CKOJBKO CyIlecTBYyeT HATYpPAaJbHBIX TpPeX3HAUHBIX
4yucea, KOTOPEBIE AEJAATCA TOJLKO Ha OAHO M3 4YHCea 5
uau 6?

1) Haiizure cyMMy BceX HATYpPAJbHBIX UYHCeJ, He mpe-
Bocxoaamux 200, xoTopble IpU AeJieHUM Ha 5 HalOT B
ocTaTke 3.

2) Haiizure cymMMy BceX HATypaJbHBIX 4YHCEJ, He IIpe-
BocxoaAamux 150, xoTophle HIpu AejleHHMU Ha 3 AAIOT B
ocraTtke 2.

1) B apudpmeruueckoii mporpeccun cpexHee apupMeTH-
YyecKoe NEPBHIX JecATH ee wieHoB paBHO 20. Haiigure
NepBEIil WIeH U Pa3HOCTH 3TOiH IPOrpecCHM, €CIH HU3Be-
CTHO, YTO OHH SIBJHIOTCA UHCJIAMHU HATYpPAJIbHBIMH.

2) B apudmeTnueckoil mporpeccuu cpegHee apudmeru-
YyecKoe IIEPBBIX BOCBMH ee 4JieHOB paBHO 23. Haiigurte
NePBLIA YJIEH ¥ Pa3HOCTh 3TOH IPOrpPECcCHM, €CJIU H3Be-
CTHO, YTO OHHM HABJAKITCA YHUCJAMHU HATyPaJIbHBIMU.

1) Yucna ﬁ +3 u \/5 ABJIAIOTCA YeTBEPTHIM U Celb-

MBIM YJI€EHAMH reome'rpnqecxoifl IIPpOrpeccun. Hai’mn’re
CYMMY 4YeTBEepTOro M AecATOro 4JeHOB 9TOH IIporpec-
CHH.

2) Uwncna ,/13 +4 n \/5 ABJISIIOTCA BTOPHIM U CE€ALMBIM

yjreHaMu reometrpuueckoii nmporpeccun. Hafigure cymmy
BTOPOTO M ABEHAAIATOr0 YJEHOB 9TOH IIPOrPECCHM.

1) CymmMa nepBBIX TpexX YJIEHOB NeOMETPHYeCKOil mpor-
peccun paBHa 112, a cymMMa creRyIoIIUX TPEX ee 4je-
HOB paBHa 14. Haiigure ceanMoil uJieH IpPOrpeCcCHH.

2) CymMmMa mepBBIX TpexX 4YJIEHOB reoOMeTpPHMYeCKOif mpor-
peccuu paBHa 9, a CyMMa CJIeAVIOIUX TPeX ee UYJeHOB
paBHa —72. HaliiuTe OATHIH 4JIeH IPOrpECCHH.

1) CymMa nepBOro M IATOrO 4JIEHOB IreOMETPHMYECKOI
nporpeccHr paBHa 51, a cyMMa BTOPOro M IIECTOro uje-
HOB paBHa 102, CxOJbKO YJIE€HOB 9TO#l IpOrpeccHu, Ha-
YyuHAsA ¢ IEePBOTO, HYMXXHO CJIOKUTH, YTOOBI MX CyMMa
obL1a parHa 30697

2) Pa3HOCTB YEeTBEPTOrO M IIEPBOTO UYJEHOB TeOMeTpH-
YyeCKOH IporpeccMud paBHa 52, a pasHOCTh OATOro M
BTOPOrOo 4JieHOB paBHa 156. CKOJBKO YJIEHOB I3TOi
nporpeccuy, HAUYMHAA C IEPBOr0, HYXHO CJOKUTh, YTO-
OBl UX cymMa Obula paBHa 2427
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7.45.

7.46.

7.47.

7.48.

1) CyMmMa Tpex umces, COCTaBIAONIAX yOBIBAIOIIYIO
apudMeTHYeCKyI0 Iporpeccuio, paBHa 60. Ecau ot
mepBoro uucia oTHATH 10, or BTOpOro OTHATHL 8, a

' TpeThe OCTABUTH 0e3 M3MeHEHUA, TO IONAYy4YEeHHbIE YHC-

Ja COCTaBAT reoMeTrpuuecKyi mnporpeccuio. Haitgure
3TH YHCJIA.

2) Cymma Tpex UHCeJI, COCTABIAIOIIAX BO3PACTAIONIIYIO
apudmeTnyecKyi mporpeccuio, paBHa 63. Eciau x nep-
BOMy uucay npubasuts 10, ko BTOpOoMYy uucay mnpuba-
BHUTL 3, 4 TPETLE OCTABUTH 03 M3MeHEHHUd, TO IOJydeH-
HbI€ YHCJa COCTABAT TeOMEeTPUUYECKYIO IIpOIPecCHIO.
HaiiguTe 3T umcia.

1) Tpu umcyia 0o6pa3yiOT reoMeTpuUYeCcKyIO IIPOTPecCcHIO.
Ecau cpeHee M3 HUX YABOUTH, TO HOJIYUYUTCS apudMe-
THYEeCKaA Iporpeccus. Yemy paBeH 3HaMeHATEJb ¢ 3TOH
IIPOTPECCHH, €CIM M3BecTHO, 4To |g] < 1?

2) Tpu moONMOXKHUTENBHBIX YMCJa 00pasyoT BO3PacTalo-
IIYI0 FeoMeTpHYeCcKyIo nporpeccui. Ecam mocinezmee
M3 HHUX YMEHBIINUTH BABOE, TO IOJYYUTCA apudmeru-
Yeckad mnOporpeccusa. HaiiauTe 3HaMeHaTeJdb 3TOH
OporpeccuH.

1) Hausl apudmerHueckas MU reoMeTpHuecKasd IIporpec-
cuu. B apudmeruueckoit nporpeccuu a; = 3, d = 6; B

reoMeTpudecKoil mporpeccuu b, = 3, q = \/5 BeiscHu-

Te, UTO OOJIbIIe: CyMMa IIEPBBIX INECTH YJeHOB apud-
METHUUECKOH IIPOTrpecCHHM WNJIH CyMMa IIEPBBIX BOCBMH
4JIeHOB IeOMEeTPUYECKOH IPOrpeccHuiu.

2) lanbl apudmMerHuecKas U reOMeTPHUYECKAA IIporpec-
cuu. B apudmernueckoit nporpeccuu a, = 6, d = 2; B

reoMeTpUYeCKoOH mporpeccuu b, = 3, ¢ = J& BriscHu-

Te, 4YTO GOJIBIIE: CyMMa II€PBLIX BOCBMH UJIEHOB apud-
METHYECKOH NPOrpeccuy HMJHU CyMMa NEepBHIX IIECTH
YJeHOB I'eOMEeTPHYECKOI IIPOrpeccHH.

1) Tpu pasJMUYHBIX YHCJA A, b U ¢ 00pa3yOT reoMeTpH-
YeCcKYyI0 Iporpeccuio, a uucaa a + b, b + ¢, a + ¢ 06-
pasyloT apudMeTHMUeCcKYIO0 Iporpeccuio. Haiaure 3Ha-
MeHATEJb FeOMETPHUYECKOH IporpeccHuu.

2) Tpu noNOKHUTENBHLEIX YHCIA @, b u ¢ obpasyloT reo-
MEeTPHUECKYIO Iporpeccur, a uucia a — b, b + ¢,
b — ¢ o6pasylor apudpMeTnueckyio nporpeccuio. Haiigu-
Te 3HAMEHATENbh reOMeTPHYEeCKOH IpOrpeccHu.
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8. TexcroBnle 3amaun

3ajaHUs 9TOrO pasjejia HaIpaBjeHbl Ha IPOBEPKY YMEHUM
pellaThk TEKCTOBbIE€ 3alladM, MCIIOJNL3YS KaK apudpMeTHUdYeCcKHe
crmocoObl paccyXKAeHHi, Tak M aaredépavdeckuii merony (co-
CTaBJIeHHe BLIPAXXeHUii, YpaBHEHHii, CHCTEeM), B TOM YHCJIE
paborarh ¢ aarebpaMuecKoil MOJeNbi0, B KOTOPOIl UYHCJIO
IepeMeHHBIX IIPeBOCXOAHT YHCJIO YPABHEHUIA.

8.1.

8.2.

8.3.

2 fdaaxna

1) Hukonait u Auzapeir »KusyT B ogeEoM gome. Hukoman
BBIIIEJ M3 AOMA M HaMIpaBHJCA K LIKoJe. Uepesd 4 mMuH
IocJie Hero M3 JoMa BBIIIea AHApPEH M HOTHAJA CBOErO
Opyra y mkoJbl. HaliiuTe paccTofgHHe OT AOMAa A0 IITKO-
ael, ecam Huxonail men co ckopocreio 60 M/Mun, a
cxopoctb AHppea 80 m/MuH.

2) MoronukJi, ABUKYILIUMCA IO IIIOCCE CO CKOPOCTBHIO
60 xMm/u, mumosan moct HIIC. Yepea wac MUMO 3TOro
1nocTa Ipoexas aBTOMOOMIb €O ckopocTthio 90 Km/4. Ha
KakoM paccrogHuHM oT nocra JIIC aBToMoOMIB AOTHAJI
MOTOLIMKJI, €CJIi 00a OHM exasu 0e3 OCTAHOBOK?

1) U3 nyHKTOB A M B, paccTOAHNEe MeXAY KOTOPBLIMH
19 xM, BBILJIH OZHOBPEMEHHO HaBCTPeYy ADYyr ApPYyry
IBa Ielexoga M BCTPETHJHCh B 9 KM OT IyHKTa A.
Haiigure CKOPOCTE KamaOro, €CJAN U3BECTHO, YTO IIeHIe-
XOJZ, BHINIEAIIUH U3 A, IIeJ cO CKOPOCThIO, HA 1 KM/u
Ooapieil, 4yeM APYyroi Ieinexox, u chexal B NOYTH
30-MHUHYTHYIO OCTAHOBKY.

2) U3 nyHkTOoB A m B, paccTosgsHHMe MeXAy KOTOPBLIMH
34 KM, BbleXaJHM OJHOBpPEeMEeHHO HAaBCTpedy APYT APYyry
OBa MOTOIUKJMCTA. MOTOIMKJINCT, BBIEXABIIHI H3 A,
exaJl co CKOpPOCThIO, Ha 8 KM/u 6GoJibllIeil CKOPOCTH APY-
roro MOTOIMKJINCTA, W CAeNajl B IIyTH MOJY4YacoBYIO
ocTaHOBKY. HaiianTe CKOPOCTH KaXJIOr'0, €CIH H3BECT-
HO, 4TO OHHM BcTperunauck B 10 KM OT myHKTa A.

1) I'pynna TypHCTOB OTIIpaBJigeTCA HA JOZKE OT Jareps
10 TeYEHHI0 PeKH ¢ HaMepeHHMEeM BepPHYThCA 00paTHO
yepe3d 5 4. CKOPOCTh Te4eHHUA PEeKH 2 KM/d4, cOOCTBEH-
Hasg cKopocTh Jjgoaku 8 KMm/4. Ha rakoe mHaumbosbiee
paccToAHue IO PpeKe OHH MOTYT OTIOABITH, €CJH
nepex BO3BpAIleHWEM OHH IIJIAHUPYIOT IOpOOBITH Ha
Gepery 3 u?

2) PribosoB oTnpaBjisieTcA Ha JIOJKe OT HPUCTAHM NpO-
THB Te€UeHHHA PEeKH C HAMEpPEeHHEeM BEePHYTbCHA Hasal 4de-
pe3 5 u. Ilepes Bo3BpallleHHEM OH XOYeT NPOOBITH Ha
6epery 2 u. Ha xakoe HawunGoJiblllee DACCTOSHHE OH
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8.4.

8.5.

8.6.

8.7.

MOXKET OTILIBITh, €CJIH CKOPOCTh TeYeHHA PEeKHM PaBHA
2 KM/4, a cobCTBeHHas CKOPOCTH JOAKU 6 KM/u?

1) Jlongka MOKEeT HPOIJABLITH 15 KM IO TEYeHHIO PeKH H
eme 6 KM IDpOTHB TeueHHUs 3a TO Xe BpeMdA, 3a KaKoe
IJIOT MOJKET NpPOIJILITL 5 KM Io 3ToM peke. Haiaure
CKOPOCTh TEUEHUS pPeKU, eCJIM U3BeCTHO, YTO COOCTBEH-
Hasl CKOPOCTH JIOAKU 8 KM/U.

2) Karep npomasieaeT 20 KM IDPOTHUB TeUYEHHUT PEKH H
emle 24 KM II0 TEUEHUIO 3a TO »Ke BpeMs, 3a KaKoe IJIOT
MOXKeT MpPOILILITH II0 3Toii pexke 9 kM. CKopocThb Kare-
pa B cToside# Boje paBHa 15 km/4. Halinure ckopocTs
TEUEeHUA PEKH.

1) Ons caza BeIAeJECH NPAMOYIONbHBIH YYACTOK 3€MJIH.
Hnauua msropogu BOKPYT cajla OKAMKeTCs MeHbIle, eclIu
YYaCTOK MpHM TOH Ke miomaau OyaeT MMeTh KBaApar-
Hy10o ¢dopmy. g sToro HajJoO OAHY CTOPOHY ydacTKa
yBenIMUuTL Ha 48 M, a Apyryio yMeHBIIUTHL Ha 60 M.
KakxoBa cTopoHa KBaJpaTHOTo y4dacTka?

2) [Ing WIKOJBbHOM IIJIOLIAAKH BBIAEJEH IIPAMOYTOJILHBIH
y4acTok 3eMau. J[AuHA orpaibkl BOKPYT ILJIOHIaZKH OKa-
JKeTCA MeHBIIle, €CJI¥ Y4YacTOK IIPM TOH JKe ILJIOLIagy
Oyzer uMeTh KBajpaTHyO ¢dopmy. Insa sToro Hajgo of-
HY CTOPOHY ydYacTKa YBEJUYHTh Ha 18 M, a Apyryio
yMeHbIINTh Ha 27 M. KakoBa cTOpoHa KBaJApaTHOTO
ydyactra?

1) AnauHa JercKol NMIOHIAZKUN NPAMOYTOJBHOH (HOpPMBI
Ha 5 M Gosbille ee HIMPHHEI, J[IMHY IMOMIAAKU YBeJH-
YHJIH HA 2 M, 4 IINPUHY — HA 5 M, IPH 3TOM ee ILJIO-
mangp yeBeauumiack Ha 280 m2. Hafiamrte mnomaap Ho-
BOIl JeTCKOif IJIOITagKH.

2) IToxa cTPOUTENILHYIO MJIOIIAAKY OTBENIU YYacTOK Nps-
MOYTOJILHO# (hbOpPMEBI, AJIMHA KOTOpOoro Ha 25 m OoJsblle
HINPUHEI. [IpH yTBep)XIAeHWHU I1JaHA 3aCTPOHKN AJUHY
YVYacTKa VBeJIWYMJIM HAa D M, a INIHPUHY — Ha 4 M, B
pesyJabTare ILIOLAAb YYACTKA yBeauumiaack Ha 300 m2.
Haiizure naomank o6pasoBaBiieiicd CTPOUTEIbHOH IJIO-
HIaJKH.

4 6anaa

1) 3 ropoma A B ropoa B, paccTosHHe MeXAY KOTOPHI-
Mu paBHO 300 KM, BbIexas aBToOyc. Yepes 20 mMuH
HaBCTpeuy emMy M3 B B A BeIexaJ aBTOMOOWMJIb M depes
2 4 mocJye BbIe3dda BcTpeTHs aBTobyc. C Kakoil cKo-
POCTBIO eXajl aBTOMOOUIb, €CJIM M3BECTHO, YTO OHA ObI-
ga Ha 20 xM/4 Gosbie cKopocTH aBTobyca?
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8.8.

8.10.

2) Ua ropoza A B roponx B, paccTosHEHNEe MEXAY KOTO-
peimu 205 kM, Bblexaa aBrofyc. Yepes 15 muH
HaBCTpedy eMy U3 B B A BhIeXaJ MOTOIIUKJINCT U BCTpe-
TAJI aBTOOyC 4Yepe3 1 u mocae Bolesga. C Kakoit
CKOPOCTBIO exaJ aBTo0yC, ecJIH ero CKOpOCThb Ha
20 ¥M/4 GoJbIlie CKOPOCTH MOTOLHMKJAUCTA?

1) IBa memexoza JOJMKHEI BRIATH HABCTpPEUY APYT APY-
Ty 43 JOBYX NYHKTOB, PACCTOSHKE MEXJYy KOTOPLIMH
20 kM. Ecou nepsrIif BHIAZET HaA IoJIyaca paHbIOEe BTO-
porTo, TO OH BCTPETUT BTOPOTrO Iermexoaa uepes 2,5 4
mocjie cBoero Beixoga. Ecim Bropoii Beififler Ha 1 4
paHbIlle IEepPBOro, TC OH BCTPETHT IEPBOro Ielexona
yepe3d 2 u 40 MMH mocae cBoero BeIXoga. Kakosa CKoO-
POCTH KayXJOro memiexoza?

2) U3 aBYX NYHKTOB, PACCTOAHNE MEXKAY KOTODBIMH
36 KM, IOJKHEI BEIEXaTh HABCTpedy OPYT APYTY IBa Be-
Jocunequcta. EciH mepBBIA BeJOCHIEAMCT OTIPAaBUTCA
B OIyTh HAa 1 4 paHbIlle BTOPOT0, TO OH BCTPETUT €T0 Ye-
pes 1 u 48 MuH mocie cBoero BbIe3fda. Ecam BTopoit
OTIPABUTCA B NYTh Ha 1 U paHbIIe IepBOro, TO OH
BCTPeTUT HepBoro 4depe3 1 4 36 MHH IIocje CBOEro BBI-
esga. HalignTe CKOpPOCTH KaXKAOTO BEJIOCHIELHCTA.

1) Typucr, HaxogAmuiica B CIOPTUBHOM Jarepe, ZOJ-
SKEeH yCHeTh K MOe3dy Ha KeJIeSHOAOPOIKHYIO CTAHIIUIO.
EcJsu oH moeAeT HA BeJIOCHIIEAE CO CKOPOCTBIO 15 KM/4,
To omo3gaeT Ha 30 MUH, a ecIHM HoeIeT Ha MoIeae CO
cxopocrbio 40 XxM/4, TO TIpHUeaeT 3a 2 U O OTX0Aa IIO-
e3za. Yemy paBHO paccTOSHHE OT Jareps JO CTAHIUN?

2) BosenpIMK XO4YeT yCIeTh Ha CTAAMOH K HadaJy marT-
ya, Ecam oH mo#imer w3 JoMa IEIIKOM CO CKOPOCTHIO
5 KM/4, TOo omo3smaeT Ha 1 4, a ecad moeAeT Ha BeJIO-
cunege co ckopocthio 10 KM/4, To mpueger 3a 30 muH
A0 Hadaja MaTda. deMy paBHO PaccTOSIHHE OT AOMAa A0
crazuoHa?

1) IIyTs oT mocenra M0 O3epa HAET cHAYajia TOPU3OH-
TAjNbHO, a 3aTeM B ropy. OT moceaka g0 o3epa BeJIOCH-
negucT Aoexats 3a 1 u, a ob6paruo 3a 46 muH. Ero cko-
poCTH HAa TOpPHU3OHTAJIBHOM YydyacTKe Ownljia paBHA
12 kM/4, Ha DombemMe — 8 KM/4Y, a HA COYCKEe —
15 xm/u. Haiigure paccrossHue OT IIOcCeJKa A0 03epa.

2) IlyTe or mamcWoHaTa AO MOYTHI, KOTOPBI# HAET cHA-
yajla B ropy, a MOTOM IIOA TOpPY, IIEIIeXoJ IpOoIIeJa 3a
1 u 40 MuH, a obparHbBI# nyth — 3a 2 4 20 MuH.
B ropy om mies co CKOpOCTbIO 3 KM/Y, a HOA rOpy —
co cKopocthio 6 KM/u. HafiguTe paccrosiHMe OT MaHCHO-
HaTa OO OOYTHI.
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8.11.

1) Iz nysKTa A B NyHKT B, paccrosHue Me»XAy KOTO-
peiMu 60 KM, OAHOBpEMEHHO BhIexXasil aBTOOYC U aBTO-
mMo6uabs. B myTu aBTOMOOGHMJIB cAeJaJ OCTAHOBKY Ha
3 MuH, HO B OYHKT B npnbein Ha 7 MUH paHbIle aBTO-
Oyca. Haiinute ckopocTn aBTroMoOuJIsaA B aBToOyca, eciu
W3BECTHO, YTO CKOPOCTh aBToOyca B 1,2 pasa MeHbIIIe
CKOpPOCTH aBTOMOOHJIA.

2) 3 myakTa A B nyHKT B, paccrogHHe MeXAy KOTO-
peiMu 80 kM, OZHOBpPEeMEHHO BbIEXaJH OBa aprobyca. B
IyTH OOUWH K3 aBTOOYCOB CHejlajl OCTAHOBKY Ha 15 MuH,
HO B NYHKT B npulbein ma 5 MMH paHbIIe Jpyroro.
HN3BecTHO, uTO ero ckopocts B 1,5 pasa 6osbirie cropoc-
Tu gpyroro. Haiifure cropocThs raskgoro asrobyca.

8.12. 1) Hukonail paccuMTaj, YTO OH CMOXKeT XOpOIII0 IIOATO-

8.13.

8.14.

TOBUThCH K 3K3aMeHy, ecji OyzeT pemaTs mo 12 sagau
B JeHb. OAHAKO eXeIHEBHO OH IepPeBBIIOJHAJ CBOIO
HOPMY Ha 8 3amay M yiKe 3a O AHeH 0 sK3aMeHa pe-
musx Ha 20 3agau OoJblie, 4eM JIAHAPOBAJ NEePBOHA-
ganbHo. CKoJIBKO 3amay pemua Huromnait?

2) Upusa paccumraja, YTO CMOMKET XOPOILIO MOATOTO-
BHATBCA K 3a4eTy IO AHTJIMICKOMY S3BIKY, ecJqu Oyzer
3ay4yuBarth o 24 caoBa B AeHb., OQHAKO €KeZHEBHO OHA
BBIYYHBAJA HOIOJHUTEJABHO 6 CJIOB, U yyKe 3a 2 XHA N[O
3aueTa el ocrasnoch BEIYYHUTH 18 cinoB. CKOJBKO CJIOB
JoJIKHA ObLia BLIYyUUTL Upuua?

1) Ha aByX KONMpOBAJLHBIX MAIIMHAaX, paboTamiimx
OJTHOBPEMEHHO, MOXKHO CJeJlaTh KOUNHUI0 MaKeTa AOKY-
MeHTOB 3a 10 MmuH. 3a KaKoe BpeMs MOYXHO BBINOJHUTH
aTy paboTy Ha Ka)kigoil MaIliHe B OTJEJbHOCTH, €CJIH
W3BECTHO, YTO Ha IIEPBOM MalllMHe €e MOXXHO CHesaTh
Ha 15 MuH ObIcTpee, YeM Ha BTOPOM?

2) Ha aByX MHOMKHUTENBHBIX alllapaTrax, paboTalomux
OZHOBPEMEHHO, MOXKHO CJeJIaTh KOIIMI0O PYKONHCH 3a
20 muH. 3a Kakoe BpeMA MOYKHO BBIIIOJHHTH 3Ty pado-
Ty Ha KayKJOM allapaTe B OTAEJbHOCTH, €CJH H3BeCT-
HO, 4TO TpU paboTe HA HEePBOM JJsi 3TOro morpebyercsa
Ha 30 MMH MeHblue, yeM npu pabore Ha BTOpOM?

1) dupma A MOXKeT BBINOJHHUTL HEKOTOPHIM 3aKa3 Ha
MPOU3BOACTBO UIDYIIEK Ha 4 nHA paHblle, ueM (pupMma
B. 3a xakoe BpeMs MOJKeT BBIIIOJHUTH 3TOT 3aKa3 Kax-
nas upMa, ecau M3BECTHO, YTO IPH COBMECTHOI pabo-
Te 3a 24 OHA OHHW BBIINOJHSIOT 3aKa3, B  pas GoNpIInii?

2) Paboraa BMmecTe, upmel A 1 B 3a 8 gHeil MOr'yT BBI-

2 o
IIOJITHUTD g HEKOTOpPOro 3axKasa. 3a CKOJBKO AHEen MO-
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8.15.

8.16.

8.17.

8.18.

JKeT BBITTIOJHUTH JTOT 3aKas KaJad ¢upma, ecam H3-
BECTHO, UuTO0 ¢upMa A MOKeT BBIOOJHHTH €ro Ha
10 pgue#t panbumie, yuem ¢pupma B?

1) IBa cTpomTesd BBUIOKHJIM CTEHY M3 KHDIHYeil 3a
14 pwuefi, mpuyeM BTOPOH IPHCOEAHMHMJICA K HEPBOMY
yepesd 3 nHA mocsae Hayana paboroi. UsBecTHO, 4YTO mep-
BOMY CTDOHTEJNI0 HA BBITIOJHeHHe Bcell paboThl moTpe-
6oBasocy Ol Ha 6 aHeit 6oJanIme, YeM BTOpPOMY. 3a
CKOJIBKO JAHeil MOT 6Bl BLIJIOXKHTH 3Ty CTEHY KasKIABIA
CTpouTeJib, paboTasa oTAenbHO?

2) [IBa macrepa OKJeHJH OOOAMM KBAapTHUDHI HA 3Ta)Ke
B HOBOM jome 3a 15 aHelt, mpHYeM BTOpPOH HIpuUCOoesH-
HIJICS K NEePBOMY uepe3 7 AHeil mocijie Hadajia pabOTHI.
HM3BeCTHO, YTO MEePBOMY MACTepy Ha BBINOJHEHHEe BCeil
paboTsl noTpeGoBasiock 661 HA 7 ZHe!l MeHBIIIE, YEM BTO-
poMy. 3a KaKOoe BpeMs MoOTr Obl BHIIIOJHUTH 3Ty paGoTy
KasKIBIi mMacTep, paGoTas OTAeJbHO?

1) [IBa aBTOMATa pasHOl IPOUIBOAMTENBLHOCTH NPH Of-
HOBPEMEHHOM BKJIOUEHHH YHNAKYIOT ZHEBHYID HOPMY
KOpoGOK ¢ coKoM 3a 12 4. Ecam mepBwiit aBToMatr Oy-
IEeT BKJIOYEH 2 4, a BTOpoit — 3 4, To GyAeT ymakosa-
HO TonbKO 20% Bcex KopoOOK. 3a KaKoe BPeMA MOYKeT
YIaKOBaTh JHEBHYI0O HOPMY KOPOOOK KasKJABIM aBTOMAT,
paGoras B OTAEJIBHOCTH?

2) JIsa oneparopa, pa6oTas BMecTe, MOT'yT HAGpaThL TeKCT
razeTsl o6baBJeHUH 3a 8 u. Ecim mepBuiil omeparop 6y-
ner paborars 3 4, a BTOpoii — 12 4, TO OHM BBLINOJHAT
TOJIBKO 75% Bcell paGoThl. 3a Kakoe BpeMs MOXKeT Ha-
OpaTh BeCh TEKCT Ka’XIBIil olepaTop, pa6oras oTAeabHO?

1) Ha moct mMapa ropofia IpeTeHZOBAJIO TPU KaHAWAATA:
Amnnpees, Bopucos, Bacuanes. Bo spems BrIGOpoB 3a Ba-
cuibeBa 6pL10 oTHaHo B 1,5 pasa GoJibllle rOJIOCOB, YeM
3a AnapeeBa, a 3a BopucoBa — B 4 pasa OoJblie, yeM
3a AngpeeBa u BacuibeBa BMecte. CKOJBKO NIPOLIEHTOB
nsbupaTesieil mporoJyiocoBasio 3a mobeauresad?

2) Ha moct ryGepHaropa 06JacTH NMPETEHAOBANIO TPU KaH-
angara: Taspunos, [Imurpuer, Eropos. Bo BpemMs BBIGO-
poB 3a JIMurpueBa OhLJIO OTZAHO B 3 pa3a MEHbIIIE I'OJIO-
coB, ueM 3a I'aBpusoBa, a 3a Eroposa — B 9 pas Gonb-
me, yeMm 3a 'aBpmioBa um ImMutpueBa BMecTe. CKOJBKO
IIPOLIEHTOB M30HpaTeseil IMPOroJIocOBAJIO 3a IobemuTesns?

1) Kaxanlii caymaTeJas Ha Kypcax HM3y4aeT OAUH M3
ABBIKOB — AHTJIHMCKMI, HeMeI KWl HJIH (DpaHIy3CKHIi.
OTHolIeHWe 4wWcJa cayinareseil, M3y4aloIUMX aHIJIHic-
KM, K 9HCJy cJymaTejel, M3y4JalOIQUX HeMELKUii,
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8.19.

8.20.

8.21.

8.22.

paBHO 3 : 2, a UMCIO H3y4YaIOUIMX HEMEIKHUH K 4YHCIy
M3y4YalomMux (paHnysckuii pasHo 8 : 5. CKOJIBKO OpoO-
IEeHTOB CJyllaTejlell Ma3ydyaeT HAMMeEHee IONYJADHBIH
Ha Kypcax fA3bIK?

2) Kaxasiii yyalmuiica CIOPTHBHOM IITKOJIBI 3aHMMAET-
cs OAHMM N3 BHUAOB Ooppbel — cam00, A3I0A0 HJIH
Kapare. OTHolLLueHKHe 4YHcaa CaMOHCTOB K HHCJIY [3I0[0-
ucToB paBHo 11 : 6, a umcsa O3I0AOMCTOB K UHCIY Ka-
patucToB paBHO 3 : 4, CKOJBKO IIPOUEHTOB ydaU[UXCs
3aHMMaeTcs Haubosiee MOMYJAPHBIM B STOH IITKOJE BH-
oM GOpBOBI?

1) KanenT BHec 3000 p. ma zBa BKJIAaAa, OOHH U3 KO-
TOPEIX JaeT roZOBOH AOXOJ, paBHBIA 8%, a Apyroii —
10% . Yepes rox Ha ABYX cueTrax y Hero 6rnio 3260 p.
Kakyio cymMy KJHMEHT BHEC Ha KaXKAbI BKJan?

2) B npouuoM roay B ABYX KPYIHBIX ropojax 00JacTu
o110 3aperncrpuposano 900 AOpoOKHO-TPAHCIOPTHBIX
npoucuiecteuil (JITII). B rexymem roxy uuciao ITII B
nepBOM ropoge ymeHbmmiaocs Ha 10%, Bo BrOpoM —
Ha 30%, 1 Bcero B aTHX ropozax ObBLIO 3aperucTpHpO-
BaHo 740 canyuaes [ATII. CKoJABKO AOPOMHO-TPAHCIIOPT-
HBIX IIPOHCILIECTBHI OBIJIO 3aperuCTPUPOBAHO B KaXKAOM
U3 9THX I'OPOAOB B IPOILJIOM I'ogy?

1) B nmpouinoM roay Ha ABa CAMBIX HONYJSAPHEIX ¢a-
KyJabTeTa yHHBepcHTeTa Onlnmo noxaHo 1100 zaasie-
Huii. B Texkymem roay 4mucio 3asiBJIEHHME HA IIEPBEIH
M3 3THX JABYX (aKyJbTeTOB yMeHbInWJochk Ha 20%, a
Ha BTOPOM yBeauuugoch Ha 30% , npuyeMm Bcero O6bLIO
noxano 1130 zaaBneHuii. CKOJBKO 3asfABIeHUN OBLIO
TIIOMAaHO Ha KayXJbIA M3 3THUX (aKyJAbTETOB B TeKyIlEeM
rony?

2) B ropoackoii nyme sacegano 60 memyraToB, IpeicTaB-
agomux jgse napruu. Ilocse BEIGOPOB UHCJIO MEeIIyTaTOB
OT NMepBOH mapTun yBeJanmuymioch Ha 15%, a or Bropo#
naptuu yMeHbpmujgock Ha 20% . CKOJIBKO AeOyTaTOB OT
Ka)XKJ0H IapTHH OKas3aJIoOCh B FOPOJACKOM AyMe IIOCJIE BEHI-
6opoB, ecau Bcero 6bLI0 BhIGpaHO 55 memyraToB?

1) BanaxHocTb cBexeckolneHHOH TpaBel 60%, ceHa
20% . CkoabKO ceHa MOJNyuyuTcsa U3 1 T CBEXKEeCKOIeH-
HOIt TpaBBI?

2) Bunaskunocts ceBexxux rpuGos 90%, a cyxux — 15%.
CrkonpKo cyxux rpuboB moaydurcsa u3 1,7 Kr cBesKnx?

1) CxoapKo rpaMMOB BOABI Hamo nobaButb K 180 r cu-
pomna, coaep:xauiero 25% caxapa, 4YToOLI MMOJYYHUTH CHU-
POIl, KOHIIEHTPAIIUA KOoToporo paBHa 20% ?
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8.23.

8.24.

8.25.

8.26.

2) CroJIbKO I'PAaMMOB CaxapHOro CHpONa, KOHIEHTpaIlus
koroporo 25%, Hamxo gobaBuTh Kk 200 r BOABI, YTOGHI B

IOJIyYEeHHOM DacTBOpe coJepKaHHe caxapa COCTaBJIAJIO
5%7?

1) Crkoarsko rpaMmMoB 75% -HOro pacTBOpa KMCJIOTHI HAIO
nob6aButk K 30 r 15% -HOro pacTsopa KHCJOTHI, 4TOOBI
noayunth 50% -HeIf pacTBOpP KHMCJIOTBI?

2) Cxoabko rpamMmoB 15%-HOro pacrBopa COJMH HaIO
pobasuts ¥ 50 r 60% -Horo pacreopa Coau, YTOOHI IIOJY-
yuTh 40% -HBI pPacTBOp KHCJIOTHI?

6 Gaaaos

1) Opgus aBTOMOOMJIEL HNPOXOAUT B MHHYTY Ha 200 m
6onpie, YeM APYroil, mo3TOMY 3aTpauyuMBaeT Ha IIPO-
XOoXaeHUe ogHoro Kmaomerpa Ha 10 ¢ menpine. Crob-
KO KHJIOMETPOB B YaC IPOXOAUT KAKABIH ABTOMOOHNL?

2) OgnH nemrexoj, IPOXOAHUT B MUHYTY Ha 5 M MeHbIIIe
APYTOTo, MO3TOMY HA NMPOXOXKIAeHHe OJHOTO KUJIOMeTpa
emy Tpebyercsa Ha 50 c Goabire. CKOJIBKO KHJIOMETPOB
B 4HaC IPOXOAMUT KaKAblil Iemexon?

1) 3 nyHkToB A m B, paccTOSHHE MEXAY KOTOPbIMHU
6 KM, OZHOBPEMEHHO BLINLJIH HABCTpedy APYT APYTY ABa
neumrexoga. Ifocae X BeTpeuM memiexozn, IIEHIIHHA U3 A,
npuinejJ B B uepes 24 muH, a megmuii 3 B npumen
B A depes 54 muH. Ha KakoM pacCTOAHHM OT HIYyHKTa
A BCTPeTUIHCH IEINeXOABI?

2) U3z nyHKTOB A u B, pacCTOSHHE MEXAY KOTOPLIMH
15 xM, OZHOBpPEMEHHO HABCTPEUY APYI APYTY BBIEXATIH
IBa Bejocuneaucra. Ilocjie MX BCTPEUM BEJIOCUIIEAUCT,
BeEIeXaBmivii U3 A, npubnir B B uepes 20 mMuH, a BEI-
exaBmmuii u3 B npuexas B A ueped 45 muH. Ha kKakom
DACCTOSSHHMHU OT NYHKTa B BeJOCUIENUCTHI BCTPETUIIUCH?

1) TypucT ¥ BeJOCHIIEAUCT OAHOBPEMEHHO OTIPaBHJINCH
HaBCTPeYy IAPYyr Apyry us nyHKTOB A m B. OHu BcTpe-
THANCh depes 1,5 4, mocse 4ero KayKABIH IPOMOJIFKNII
JBHJKEHHEe B CBOEM HaIpaBJeHHH. Bejocumeamcr mpH-
OblI B IYHKT A 4Yepes 2 4 mocje Beiedza m3 B. 3a ka-
Koe BpeMdA npoieJ IIyTek oT A 10 B typucr?

2) Arrobyc ormpaBmicsa u3 OyHKTa A B nyuxkr B. Ox-
HOBpPeMEHHO HaBCTpewy eMy u3 B B A BrlexaJy BeJlOoCH-
nenucTt. Yepes 40 MHH OHW BCTPETHJIHCH, W KayKIBIHA
IIPOIOJIKHUJI ABHYKeHHEe B CBOEM HampaBjeHHH. ABToOyC
npubbl B IYHKT B dyepe3d 10 muH mocne BcTpeun. Ye-
pe3 KakKoe BpeMs IIOcJje BCTPeYHM IIpUOBLI B A BEJIOCH-
nenucT?

6 — Kyauenosa, 9 . 1 6 1



8.27.

8.28,

8.29.

8.30.

1) Dopora or mocejixa A0 CTaHOHH HAET CHadyaja B ro-
py, a IIOTOM NOJ ropy, IIpHA 9TOM ee AJNHA paBHa 9 KM.
IMTemexon Ha moabeMe HAET CO CKOPOCTHIO, Ha 2 KM/4
MeHbINel, yeM Ha cunycke. IlyTh oT mocenka GO cTaH-
oMy 3aHuMaeT y Hero 1 u 50 MuH, a of6paTHBIZ TyTh
saguMaeT 1 u 55 muH. OnpefenuTte AJIUHY IOogABEMA HA
OYTH K CTAHIMH M CKOPOCTH IEeHIeXoAa Ha IoABeMe U
Ha CHYyCKe.

2) Hopora aiwmuoii 10 KM OT TYpPMCTHUYECKOIO Jareps
IO MOCeJKa HAeT CHadajla N[oj ropy, a 3aTeM B TODY.
Typucr Ha cnycke MAeT CO CKOPOCThIO, HA 3 KM/4
Oonepliieil, ueM Ha nogsbeme. IIyTs oT Jjlarepsa A0 IOCeJI-
Ka 3aHuMaerT y Hero 2 4 40 mMuH, a obpaTHBIiI TyTh
3aaumaer 2 u 20 mmH. OmnpedenuTe AJIMHY CIyCKa Ha
NyTH K IOCEJKY M CKOPOCTH TYPHCTa Ha NMOABEMEe U HA
CIIyCKe.

1) ABromobuas exer n3 A B B cHauajla 2 MUH C TOpPHI,
a sareM 6 mumH B ropy. O0paTHuIf Xe IYTH OH Ipoxe-
JpiBaeT 3a 13 muH. Bo CKOJABKO pa3 ObICTpee aBTOMO-
6unb ener ¢ ropel, 4eM B ropy?

2) ABT0b6yc egeT 3 A B B cHayaja 5 MHH B ropy, 3a-
TeM 3 MUH ¢ ropel. OGpaTHBIN K€ OYTh OH MPOAEJbIBA-
er 3a 16 MmuH. Bo CKOJIBKO pa3 OpicTpee aBTOOYC €IET C
rOpBI, 4YeM B ropy?

1) s Typbasel B OZHOM HANpPABJEHUM BBIXOLAT TPH TY-
pucta ¢ uHTepBajgoM B 30 muu., IlepBrIi mMaeT co cKo-
pocteio 5 kKM/u, Bropoi — 4 Km/4. Tperuit Typucr nmo-
rOHAET BTOPOrO, a eIle 4depe3 4 4 JOTOHSET MEPBOro.
HaiiguTe CKOPOCTE TPETHEro TYpPHUCTA.

2) IIBe mamuHbpl BBIEXaJu OAHOBPEMEHHO M3 OAHOTIO
OYHKTAa M efyT B OAHOM HampaBiaeHuu. CKOpPOCTh IIEp-
Bo¥l mamruHbl 50 KM/Y, a cKopocTh BTOpo# Ha 20%
Gosbrire. Yepea yac M3 3TOro ke IMyHKTa BCJeL 3a HHU-
MH BbIeXaJja TPeThsd MAaIIMHA, KOTOpas JOrHajJa BTOPYIO
Ha 1 u 20 MuH moaKe, dem nepsyio. Ha#aure ckopocts
TpeTbeil MaIllhHBI.

1) A3 mepeBHM Ha CTAaHIMIO BLlexXaj I'DY30BUK, a Uepes
30 MHH U3 OEepeBHH B TOM K€ HAIPABJIEHUUN BBIEXAJ
JIErKOBOHA aBTOMOOUJIb, KOTOPBIM AOrHAJ TPYy30BUK B
30 kM ot crannuun. [locie mpubGLITUS Ha CTAHLMIO JIET-
KOBOH aBTOMOOHUJL CPAa3y JKe HOBEPHYJ Has3aj WU BCTpe-
THJI TPY30BHUK B 6 KM orT CTaHINH. CKOJBKO BpeMEeHNn
MOHANO00HUIIOCEH JIETKOBOMY aBTOMOOMIIIO, UTOOLI JOrHATDL
rpy30BUK?

2) JIsa MapwpyTHBIX TaKCu C HUHTepBaioM B 12 mMun
OTHPABJIAIOTCA OT CTAHI[MM K IIOCEJKY, [IpUUeM BTOpOE
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8.31.

8.32.

8.33.

8.34.

6*

TaKCH JNoroHsder nepsoe B 30 KM or moceiaka. I[IpubGnis
B IIOCEJIOK, BTOPOE TaKCH CPasy »Ke IIOBOpPaYHMBaeT Ha-
3aJ H BCTpedaeT mepBoe B 5 KM OT IocejKa. depes
CKOJIbKO MHUHYT IIOCJie BBI€3[]a CO CTAHIMH BTOpPOE TaK-
CH AOTHaJI0 nepsoe?

1) ILlnot nponneiBaer nyTh 13 A B B 3a 12 4, a MmoTop-
Had JoAka — 3a 3 y. 3a Kakoe BpeMs MOTOPHASA JIOXA-
KA IOPEOZOJEET TAKOe e PACCTOAHHUE B CTOAUEH Boge?

2) Ilnor mponnwiBaeT nyTh u3 A B B 3a 6 u, a MmoTop-
Had JilogKa — OyTh M3 B B A 3a 2 u. 3a Kakoe BpeMs
MOTOPHAA JIOAKA IIPEOAOJIeeT TaKoe JKe PacCTOSAHHE B
croAaueit Boge?

1) s nyskTa A B nyHKT B, pacnojio;KeHHBIA HUKe IO
TeYEeHHIO DPEeKH, oTnpamjderca maor. OgHOBpPEeMEeHHO
HaBCTPEeYy eMy M3 NyHKTa B Brixomur karep. BecTpermns
ILJIOT, KaTep cpas3y HOBOPAYMBAaeT M HUAET BHU3 IIO Tede-
HUIO pexkH. KaKyio JacTs nyTu oT A 1o B unpoigeT ot
K MOMEHTY BO3BpallleHHd KaTepa B OYHKT B, ecam cko-
POCThH KaTepa B CTOAYEH BOAE BUeTBepo Hojibmie CKopoc-
TH TEUYEHHA PEKH?

2) 3 nynkra A B ny"HKT B, pacroso)keHHBIH BEIIIE OO
TeUeHHIO pEeKH, BhIIia Oaprka, coOCTBeHHas CKOPOCTh
KoTOopo#l BTpoe Oosbuie ckopocTH Teuenusa. OpHOBpe-
MEHHO HaBCTpeuy eii B3 myHKTa B oTnpaBujcH ILJIOT.
Berperus maor, G6apska cpa3y HOBepHyJia Has3ajk M IIO-
IIa BHU3 IO Te4eHHIo pekH. Kakyio yacTs Bcero paccro-
AU OT A 10 B ocTaHeTcHa IPOILIBITH ILJIOTY K MOMEH-
Ty OpHUOBITHA 0apiKu B OYHKT A?

1) s nyHKTa A B NyHKT B OTIpPAaBUJINCH OJHOBPEMEH-
HO BHH3 0 TEYEHMIO peKHM ILIOT u Karep. lloka mior
IUIBJI CO CKOPOCTBIO 3 KM/Y II0 TEUYEHHIO PEKH, KaTep
npulOblJl B OYHKT B, 3aTeM cOBepiuuJ 00paTHLIH peiic B
IYHKT A B BEPHYJICA CHOBA B OYHKT B OZHOBPEMEHHO
¢ npubsitTueM njaora. KakoBa coGcTBeHHASI CKOPOCTH Ka-
Tepa?

2) I3 nyHKTa A B NYHKT B oTnpaBMInch, OZHOBpPEeMeH-
HO BHH3 II0 TEeYEHHIO PeKH IUIOT u Temiaoxox. IIoka
IJIOT IJIBLI CO CKOPOCTHIO 2 KM/Y II0 TE€UEHHIO DEKH,
TEIJIOXOJ ychieJl ONpulLITh B MYHKT B M BepHYTbCS 00-
PaATHO B NYHKT A, 3aTeM €eIlle pa3 COBEePIIUTh peiic u3
nyHKTa A B OYHKT B m 06paTHO M, HAKOHEI], IPHUGLITH
B OyHKT B oxHoBpemenHo ¢ maorom. KakoBa coOcTBeH-
Hafd CKOPOCTH Temoxonza?

1) OgHa MeJabLHHIIA MOMKeT CMOJIOTE 38 II MIIEHMHILI 34
6 u, apyrasgs — 96 1 3a 15 u, Tpetea — 35 1 3a 7 u,
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8.35.

8.36.

8.37.

Kax pacopemenuts 133 T mmieHHMIBI MeXXIY MeJbHHILA-
MH, 4TOOBI OHHM MOJIOJH 3€PHO B TedeHHe OJHOTO U TO-
ro JXe BpeMeHu?

2) Mama moxxerT Haneuararb 10 ctparunm 3a 1 u,
Taua — 4 crpaaunusl 3a 0,5 4, a Ona — 3 cTpaHHNEL
3a 20 mun. Kax geBoukaM pacupefenutrh 54 cTpaHHIBI
TeKCcTa MexAy coboii, uToObl OHM paboTanru B TedeHHEe
OJHOT'O M TOrO Ke BpeMeHm?

1) Yernipe Opuraibl JOJKHBI pasrpy3uTh BaroH ¢ IIPO-
Iykramu. Bropasi, TpeTbsi M ueTBepTasi Opuragbl BMeCTe
MOTYT BBIIOJHUTH 3Ty paboTy 3a 4 u; IepBas, TPeThbsd U
yerBepTad — 3a 3 u. Ecau xe O6yayr paboTraTe TOJIBKO
mepBas ¥ Bropas OpHUragbl, TO BaroH GyAeT pas3rpy’keH 3a
6 4. 3a Kakoe BpeMs MOI'YT Pa3rpy3HUThb BATOH BCE YE€THI-
pe 6puranwi, paboras Bmecre?

2) [Ina oTKayMBaHUA BOABI M3 pe3epByapa UMEETCHA de-
ThIpe Hacoca. Ecam BKJIIOYHTL IepPBBINA, BTOPOIl u Tpe-
THIHl Hacochkl, TO pabora Oyzer BeinoJjineHa 3a 10 muH;
€CJIM BKJIOYUTL IIE€PBBLINA, TPETHH M 4YeTBEepPTHIi HACOCHI,
TO Ta )Ke paboTra Gymer BhImoJHeHA 3a 12 muH. Ecam
Ke OyayT paboTaTh TOJNBKO ABa Hacoca, BTOPOIl 1 uer-
BepThIli, TO paboTa 6yJeT BHINIOJHEHA 3a 15 MuH. 3a Ka-
KOe BpeMs MOJKHO OTKauYaTh BOAY M3 pe3epByapa Ipu
TIOMOIIM BCeX YeThIpeX HacocoB?

1) B cBexxux sabaoxax 80% Boabl, a B CYIIEHBIX —
20% . Ha CKOJBKO IIPOIEHTOB YMEHBIIIAETCA Macca
AOJIOK mpu cyIiuke?

2) Ab6pukocel npu cymke tepamoT 60% cBoe#l macchl.
CKOJIBKO NPOIEHTOB BOALI COAEPYKAT CBeXXKHMe abpUKOCHI,
ecau B cylueHBIX a0puxocax 25% BogwI?

1) B nabopaTopunu mMmeeTcss 2 KI' pACTBOPA KUCJOTHI OJ-
HOH KOHIEHTpanuu U 6 Kr pacTBOpa 9TOH K€ KUCIOTHI
Apyroii KoHneHtrpauuu. Eciu 5T pacTBOpLI cMeNiaTh,
TO HOJYYHUTCA PACTBOP, KOHIIEHTPAIIUS KOTOPOTO CO-
crasiasger 36% . Ecau ke cMeniaTh paBHble MacChl 3TUX
PACTBOPOB, TO MOJYUUTCH PACTBOpP, cojepxxkarnumii 32%
KHCJIOTHI. KaKkoBa KOHIIEHTPALIMA KaMXJOr0 M3 JBYX
UMEIOIINXCA PACTBOPOB?

2) ¥V xo03a#KHu ecThb 5 KI' caXapHOrc CApONa OJHOM KOH-
UeHTpalUX M 7 KI' caXapHOro CHpoINa APYrod KOHIEHT-
paunu. Ecau 3TH CHpPOIBI cMeHniaTh, TO IOJYYHUTCA CH-
POII, KOHLIEHTPALUA KOTOPOro coctapjdeT 35% . Ecaum
JK€ CMelllaTh paBHBbIE MACCHI 3THX CHUPOIIOB, TQ IOJYYMT-
csa cupon, coxepskamuit 36% caxapa. KaxkoBa KOHIEHT-
panua Ka)XZoro U3 ABYX MMEIOMINXCSI CHPONOB?
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8.38.

8.39.

8.40.

8.41.

8.42.

1) Ilpu cMelIMBaBEuMM MEPBOTO pacTBOPa KUCJOTHI, KOH-
ueHTpanusi Koroporo 20%, u BTOPOro pacTsBopa 3Toil
JK€ KHCJIOThI, KOHIIEHTpAus# KoToporo 50% , moJayuuin
pacTBop, coaep:kamuii 30% xucaotrel. B KakoM oTHO-
IIeHUN OBLIM B3SATHI NEPBBLIII M BTOPOM pPacCTBOPHI?

2) meerca aBa cnjaBa ¢ PasHBIM COAEPIKAHHMEM MeIH:
B nepsoMm cogepskurca 70%, a Bo Bropom — 40% wme-
An. B KakoM OTHOLIEHMM HAA0 B3ATH NEPBHII ¥ BTOPOIi
CNJIaBBI, YTOOBI IIOJIYYUTh M3 HHX HOBBIM CIJIaB, COAEp-
sammuit 50% memu?

1) 3akynuB yaiiHble KPY)KKMU Ha CKJaJe, MarasdH CTAJ
nposaBaThk UX [0 IeHe, HpuHocdlmel moxox B 50%.
Ilepen HoBrIM rogom nena Oblia cHuxeHa Ha 40%.
Kakas neHa MeHble: Ta, IO KOTOPO MaraswH 3aKyIINAJI
KPY>KKHU, UJIM OPEIHOBOTOZHSS — ¥ HA CKOJBLKO IIpO-
IeHTOB?

2) MarasuH 3aKynwnia Ha cKJane GpyTOOJKH U CTaj IIpo-
AaBaTh WX IO IleHe, npuHocAinei moxox B 40% . B KoH-
1Ie roga ueHa Oblia cHM:KeHa Ha 50%. Kaxaa mema
MeHBbIIIe: TA, II0 KOTOPOH MAarasuH 3aKynuJ QyTOOJKH,
HJH UX lLieHa B KOHIlE FOZAa — H Ha CKOJIBKO IIPOIieH-
TOB?

1) Ha ayknmoHe ofHa KapTuHa Obljiia IPOJAaHA C TIPH-
6b11b10 20%, a gpyrag — c¢ npubelis 50%. O6imas
IpubLIIE OT IpOZaKM ABYX KapTuH cocraBmiaa 30%.
¥ kakoll KapTWHBI NepBOHAYAJLHAS IleHAa ObLia BLINIe
U BO CKOJBKO pas?

2) CtonMocTh IYTEBKH B IAaHCHOHAT CKJaAbIBAETCA H3
CTOMMOCTH IIMTAHMA U NpPoKHUBaHUA. B cBA3H ¢ TeM 4TO
nuTaHWe B MaHCHOHaTe mogaopoxkano Ha 50%, a npoxu-
BaHHe Iogopokaso Ha 25%, CTOMMOCTL IIYTEBKH yBe-
aunumnjaack Ha 40%. 3a uro nirarTuiau 6GoJblle A0 MOXO-
POKaHHUA: 3a MHTAaHHE WJIN IPOXKHUBAHHE — H BO CKOJb-
KO pas?

1) Anmenscunrl nogemesenau Ha 30% . CKOJBKO amesb-
CHHOB MOYKHO Telleph KYIIHUTL Ha Te JKe JeHbIH, HA KO-
TOpble paHbille oKymaau 2,8 Kr?

2) Ilena Ha GpyKTH Bo3pocaa HA 15%, 3a cueT uero Ha
cymmy B 230 p. Onimo nmpuobpereHo GpyKTOB Ha 3 KI
meHbIle. Ha ckoabko pyGaeit Boapocia meHa 1 kr
dpyKTOB?

1) Ilena ToBapa 6nliaa ABakAbLI CHH)KeHa HAa ONHO M TO
JKe YHCJHO NPOIeHTOB. Ha CKOJLKO IPOIEHTOB CHMMKA-
Jach IIeHa TOBapa KasKALIH pa3, eCJM e€ro NepBROHAUYANb-
Hag croumocts 2000 p., a oxonuarennuaa 1805 p.?
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8.43.

2) Ilena ToBapa Obina ABaKAbl HOBBINIEHA HA OLHO U TO
JKe 4MCJIO0 mIpomeHToB. Ha ¢K0JBbKO NPOLEHTOB IOBLIIIA-
Jlach LI€HA TOBapa Ka)XAbIi pas, ecJH ero IepBoHadallb-
Hasa croumocTh 6000 p., a okoHuaTenpHada 6615 p.?

1) Buepa umei0 YyYEeHHKOB, IPUCYTCTBOBABIIIUX HA ypo-
Kax, Gb1o B 8 pa3 GoJybllle YMcjia OTCYTCTBOBABIINX.
CeroaHs He NPHUIILIHU ellle 2 YeaO0BEKa, X OKA3aJIOCh, UTO
YUCJIO OTCYTCTBYyHOIIUX cocTraBiaser 20% ot uwucia npu-
cyrcTBylomux. CKOJIBKO BCEro YUYEeHHKOB B KJjacce?

2) Buepa 4MCI0O YYEHHKOB, OTCYTCTBOBABIIMX Ha YpPO-
KaXxX, cocTaBaado 25% oT uucja IPHCYTCTBOBABIIHX.
Ceroana NpUILIN eime 3 4ejOBeKA, M Telleph YHCJIO OT-
CYTCTBYIOIINX B 9 pa3d MeHbINe YHUCJ8 MPHCYTCTBYIO-
omux. CKOJIBKO BCero yueHHKOB B Kjacce?



OtseTbl u yka3aHusa Kk pasgeny |l

1. Beipaenusa u umx npeoGpasoranue

1.1. 1) a(1 + a)(a~ b); 2) x(x—- 1)(y + x). 1.2. 1) (a - 1)X
X(e=1)(c+1); 2)x(x-1}y-1). 1.3.1)(4x- 3y)(4x—- 3y—-1);
2)(2c—5a)2c—5a-1). 14. 1) 2x + y)(1 + y — 2x); 2) (a — 3b)X
X(L —a—3b). 1.5. 1) (a — 3b + 2¢c)a + 3b — 2¢); 2) (1 — 2x — y)X

2-x, 2—x __x -
X(1 + 2x + y). 1.6. 1)T, 2) = 1.7. 1) Pt 2) oy
19.1) 8, gybta 2mn—2m),
1 y+x 2—-ab 2m+n

"N a1 ¥E g1 q12.1) €, 2 Y

I

x+y y (a + b)? c-2 y-4°

1.13. 1) 222, 9y 2% 444 1) -2; 2) -8. 1.15. 1) 100; 2) 27.
x—3 2-x

1.16. 1) 2,4; 2) 4. 1.17. 1) —%; 2) 1. 1.18. 1) 25 —4;

1-4a 1+y
1.8.1 s 2 .10.
8 )1+x’ )6c— 1.10. 1)

2) 25-1442. 1.19. 1) -215; 2) 2J15. 1.20.1) %; 2) 3.

1.22.1) ® - x)a — y + 1); 2) (@b — c)a - b + 1).
1.23. 1) (@ — b)x — 1)} 2) (b - o)y + 2)% 1.24. 1) (x® + 2)x
X(x - 3)x + 3); 2) (x®+ 3)(x - 2)(x + 2). 1.25. 1) (x — I)X
X(x + 1)2x — D2x + 1); 2) (x — 1)}x + 1)8x - 2)3Bx + 2).

1.27. 1) b-a; 2) x -y 128 1) %—;—i; z) -2

1.29. 1) 34“_+bl; 2) 25a__b1- 130.1) % 2) 1. 1.3L. 1) s

2) % 1.32. 1) —y; 2) -3x. 1.33. 1) 4; 2) 4",;24-

1.34. 1) ?'Cc_;l; 2) % 1.35. 1) 4; 2) -12. 1.38. 1) -\a-1;
J2

2) —-vb—-1. 1.39. 1) —2‘?-; 2) 1. 1.40. Yk asauune. CHauasa ynpoc-

THTE JIEBYIO YACTh PABEHCTBA, & 3aTe€M H30aBbTECH OT HPPAIMOHAJb-
HOCTH B 3HaMeHaTejse Apobn. 1,42, VkaszaHHue, YMHOXKBTE Hep-
BbIi MHOMKHTEJb Ha YeTBEPTHIil, BTOPOH Ha TpeTHUH u cAeiaiiTe moja-
XORAMYIO 3aMERy. OrBer., 1) (x2 + 3x — 3)(x? + 3x + 5);
2) (x2+ x — 2)(x*+ x — 4). 1.43. Ykazaumue. [Ipegcrasere 2a°
B Buge cymmbl a’ + a?. Orser. 1) (a — x)(x + 2a - 1)
2) (x + yx-2y—1). 1.44.YVrxazaHue. [Jokaxxure, UTO
KBaJIpATHBIH TpexujieH, BXOAAILIMII B COCTAB BBIpa*keHUd,
MOJIOKHTEJIeH npH Bcex x. 1.45. Ykasauwue. Bolaenure aBa
MONHBIX KBajzpara Buga (x + a)>m (y+ b)%. Orser. 1) Ilpu
x=-2,y=38; 2) uapu x = 5, y —1. 1.46. 1) HaubGosriiee 3Haue-
HUe BBIpa)XeHHUs, paBHoe 10, mocruraerca mpu x = —2, y = 3;
2) HauGoJblllee 3HAYEHHNE BHIPDAXKEHHHA, PABHOE 2, JOCTUraeTCA IpH
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x =1, y = 5. 1.47. 1) Beipaxkenye DpUHMMaeET HaUMeHbIllee 3HAYe-
HHe, paBHOoe —5, mpu m = —2, n = 3; 2) BblpaXeHue IPUHHMAaeT
HauboJiblllee 3HaueHHe, paBHoe 5, npu m= 3, n= 2, 1.48. 1) Hmeer,
OHO gocTuraercd npu a = b = 2,5; 2) uMeer, OHO JOCTUraeTcdA IPHU
a=-1,5 b=15. 149.1) 0,6; 2) 6. 1.50. 1) ";39’; 2) zy;3x.
1.51.1) -Jx-1; 2) 1-Jx. 1.52. 1) —1%; 2) -2,5. 1.563. 1) fABnsa-

ercdA; 2) saBnsetcsa., 1.54. 1) Mexay 1 u 2; 2) mexxay 3 u 4.
1.55. 1) Haumenbimree sHauenue paBHo 0, OHO JocTHUraeTcs MNpHU
x = =3, y = 2; 2) HauMeHblIlee 3HAYeHNe paBHO (0, OHO JOCTUTAETCA
opu x = 1,y = -2.1.56.1) x = -1,y = -2; 2) a = -3, b = 1.
1.57. 1) HanmeHnbiuee 3Hauenue paBHO 0, OHO AocTUraeTca IIpPH
x=2,y=5ux=1, y=2; 2) HaumeHbIuee 3HadeHue pasHo 0, OHO
mocruraerca npu a = 0, b =5 mwnpu a = 1, b = 4. 1.58. 1) Hau-
MeHbIllee sHadeHue pasHo 0, oHO mocruraerca mpH x = 2, y = 1;
2) mauMeHbllee 3uHaueHue paBHo 0, OHO mocrUraercs npu x = —2,
y =1

2. YpapHeHud ¢ ONHOM NepeMeHHOM

2.1. 1) 0,5; 1,5; 2) —1,25; 0,16. 2.2. 1) _%; 11l. 9y 3. 11

’

4 4’ 4
2.3.1) -3; -2, V2 2) 3; -V3 V3. 24.1) -1; 1; 2,5; 2) -2;
2; 0,5. 2.5. 1)%; 1 %; 2) 2,5; —1; 0,5. 2.6. 1) —v2 V% 2) —43;

U3 -2 2. 27.1) Y2, ¥2. 5300 VB VB 5 5 9g1)_3,
2 2 3 3

g; 2) -3,5; 2. 2.9. 1) 2,5; 2) 1. 2.10. 1) —-1; 0,5; 2) —1,5; 1.

2.11. 1) -2; 2) 0. 2.12. 1) 3; 7; 2) —2; -1. 2.13. 1) -2; 18; 2) —4;

12. 2.14. 1) x = 2; 2) x = -2, 2.15. 1) Mexay uucaamu 2 u 3;

2) mexay umciaamu 4 u 5. 2.16. 1) —6; 1; 2; 3; 2) 1; 8; —2—ﬁ;

—2+ 7. 217, 1) B B -2 2 0; 2) 3 3 -2 2 0.

2.18. Yrkasanue. 1) UcnonsayiiTe 3aMeHy x°> + 4x = t; OTBET:
-5; 1; -6; 2; 2) 2; 3; 1; 4. 2.19. 1) -1; 1; 2; 4; 2) -5; —3; 1; 3.
2.20.1) 3; 7; 2) —4; 0. 2.21. 1) 16; 2) 81. 2.22. 1) He nmeet; 2) He
umeer. 2.23. 1) Tpu k| > 242 2) npu k| < 24/8. 2.24. 1) & = =1;
+2; 2y m = x1; £2; =3; =4, 2.25. 1) [Ipa ¢ = 19; 2) npu ¢ < 15.

2.26. 1) ——g—; 2) ——g—. 2.27. 1) 1,5; 2) -2,5. 2.28. 1) —4; 2) -2.

2.29. 1) 1; 2) % 2.30. 1) =3; 2) 7. 2.31. 1) 0; —1; 1; 2) _%; -1; 1.

2.32. Yk a3aHwue. BocrmonbayiATech saMeHOM. 1) Cunraiire, Ha-
npumep, x> — 4x + 3 = t; kopHHU ypaBHenus: 0; 4; 2) -7; 1; —5; —1.
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2.33.1) 3; 4; 2) 2; 3. 2.34. 1) YKasaunue. Crpynnupyiite MHO-
KUTEJH X — 2 u x + 3, x — 1 u x + 2, a 3aTeM BOCOOJB3YHTECH
3aMeHO#; KOpHU ypaBHeHudA: —4; 3; 2) —-5; 2. 2.356. 1) IIpu m = 0O
um=92)unpuk=0uk=1. 236.1)IIpu 4 < a < 4; 2) upu
-1 <p< 1 237. l)Hpn—% <a< %; 2) ipu a < 3 ua > 1.
238. ) IIpna<-lma>2;2)upua <-3ua>1.239. 1) IIpu
b<-4;2)ipu k<-2u k>2.240. 1) lIpu m = 1; 2) mpu m =%.

2.41. Yxasanue, Haliiure HauMeHbIllee 3HaUYeHHE KAaMAOTO
TPeX™JeHAa M BBIACHHTE, NP KAKOM 3HAYEHHHM X OHO JOCTHTAETCH.
2.43. 1) Yxasauue. Beegure sameny ﬁ;ﬂ =Y; KOPHH ypasB-
HeHuaA: -5; 1; —1"\/6; —1+\/€; 2) -2; 7; -1- \/1_5, -1+ \/1?
2.44. 1) —4; 4; 2) -5; 5. 2.45. 1) Yxasauue. Beeaure sameny
x(x + 2) = t; Kopuu ypaBHenusa: —3; 1; 2) 1; 3; 2+/3. 2.46.1) Vk a-

2
3amue. Beegure saMeny xTz = ¢; KOpHM ypaBHeHHUA: —1; 2;
X

2) —6; 2. 2.47. V k a3 a 1 u e. Boconeayiirech ToskaecTBoM a? + b% =
= (a + b)® — 2ab, zarem BBeguTe 3ameny; 1) 0,5; 2; 2) —0,5; 2; Z—Jg;
2+ \/5 2.48. 1) Yk asauue. IlpeacraspTe 3HaMeHaTeaIH Apodeii
B BHZe MHOTOYJIEHOB M MCIOJb3yiiTe 3aMeHy, Hampumep x> + 6x +

' —-6-41 -6 10
+ 5 =1¢t;o0orBeTr: —T; 1; 6 2ﬁ; +2\/_; 2) —2—J§; —2+J§.

3. CucreMs1 ypaBHeHWil

3.1. 1) (1; -3); 2) (-2; 3). 3.2. 1) (-3; 1); 2) (1; —4).
33.1) (15 25~ 25 - L k2 @ -3 -22; 32| 34. 1) 35 -2
(=3; —8); 2) (2; 0); (-15 3). 3.5. 1) (5; —2); (2; —5); 2) (6; 2);
(2; 6). 3.6. 1) (2; -2); (-2; —4); 2) (65 8); (4; 2). 3.7. 1) (/5; 3V5);
(—V5; —3v5); 2) VT V1) (=247 —7). 3.8.1) (2+/3; 3+4.3);
(2-/3; 3-4B); 2) (2++/5; 5+25); (2-5; 5-25). 3.9. 1) 3 pe-

menuna; 2) 3 pemenna. 3.10. 1) (1; —2); (1; 1); (3,5; —-4); 2) (4; 1);
(—3; 1); (-2; 4). 3.11. 1) (1; 2); (1; —1,5); (6; —0,5); 2) (0,5; —3,25);
(1; -2); (35 =2). 3.12. 1) (-2; 4); (8; -1); 2) (4; 6); (-3; —8).

3.13. 1) (/2 -2V2); (V2 242); 2) (-3V3; —-243); (33; 2.3).

3.14. 1) (6; —2); (-2; 6); (-6; 2); (2; —-6); 2) (4; 2); (—4; —2);

(2: 4); (-2; -4). 3.15. 1) (% —%); 2) (—i; %) 3.16. 1) (-6; 3);
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(3; —6); 2) (3; 1); (-1; -3). 3.17. 1) (2,5; -0,5); 2) (5; 1).
3.18. 1) (—4; -2); (-2; —4); 2) (3; 2); (2; 3). 3.19. 1) (4; —3); (-3; 4);

. 9Y. (=9 — D 3 I PP 1 X 1o -
2) (3; 2); (-2; -8). 3.20. 1) (4, 5)’( 4,5), 2)( 2,2),£2, 2)-

3.21. 1) (2; 1); (-2; 1); (25 —1); (-2; -1); 2) (1,5; 0,5); (1,5; —0,5);
(-1,5; 0,5); (-1,5; —0,5). 3.22. 1) (6; 1); (1; 6); 2) (6; 1); (-1; —6).
3.23. 1) (2; 2); 2) (3; —3). 3.24. 1) Pemennii Her; 2) (2; —4).
3.25. 1) Ilpu p = 3; 2) npu p = 5. 3.26. 1) (-3; -1); (-1; -3);
(1; 3); 2) (1; —-4); (2; -2); (—2; 2). 3.27. 1) x + y + z = 6;
2 x + y + z = 60. 3.28. 1) (-3; —-1); (3; 1); (1; 3); (-1; —3);
2) (2; 2); (=25 -2); (-2; 2); (2; -2). 3.29. 1) (1; 2); (2; 1);
2) (1; -1); (=15 1); (15 2); (25 1). 3.30. 1) (-4,5; 2); (4; 2);
N (1: 4V (1e — =2 ,-_1, 2 -4
2) (1; 4); (1; -3,5). 3.31. 1) x 3’ Y 3 2) x 3 Y 3
3.32. 1) (0; 0); (1; 1), (1; -1); 2) (0; 0), (25 4), (—2; 4).
3.33. ) IIpu b = +3.2; 2) mpu p < -1. 3.34. 1) llpn a < —g;
2) npu a > ¥ 3.35. 1) Ilpu a = —-2; 2) npu a = —3. 3.36. 1) 4 pe-

meHnsa; 2) 4 peinesus. 3.37. 1) 3 pemenus; 2) 3 peireHus.

4. HepagpencTea

41.1)x < 2;2)x 2-3.42.1)a =3; 2) x = 2. 4.3. 1) IIpu
a=1;,2)opux = -1ux=-2.44.1) x > -0,8; 2) x < -2,2.
4.5. 1) x < -4,5; 2) x < -1,7. 46. 1) x < 0; 2) 4 < x < 18.
4.7.1)x<§ mam x> 2 2) -2 < x < 2,5. 4.8. 1) -1 < g

2

2) -1,5 < x < 2. 4.9. 1) x< —%nnnx? 2; 2)£< x <

x
4.10. 1) IIpu 0 < x —2)npnx 2umx>20.411.1)-3<x<1;

2) -2 < x< 5. 4.13. 1)J_+J_,2)Jﬁ+J1_5. 4.15. 1) x < 1,5;

4.
1;
5
2) x < —2,5. 416. 1) 4 < x < 4; 2) x < -8 uam x > 3.
417, 1) x < -4,5 wim x > 3; 2) x < -4 uam x > 0,4,
4,18, 1) x — m060e umesio; 2) 9. 419. D IIpu 0 < x < 1lumx >3
2)npnx<~2n—1<x<0.420 1) -3; -2; 2) -2; -1; O

b

4.21. 1) %<x<2 2) 3<x<— 4.22. 1) 1; 2; 3; 5; 2) —2;

-1, 0, 1; 3. 423. 1) a -5; 2) 8. 424. 1) -3 <
x x

= = < -2,
2<x<3-2)—2< <-1,1< x < 2. 4.25. 1)

x
< 2 u
x# -3; x 2 2—nx¢32)x\

4.26.1)x<—3Z —3%<x _3, x>2,5, 2 x<-15 x>4mn

nmx#*-2;x21ux#2.

oolm //\Q
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x # 5,6, 427. 1) x # -1, x # 2; 2) x # 1, x # -2.
429. 1) x = —6; 2) x = —17. 4.30. 1) x > 3%; 2) x < 3%.

431. 1) x> 2;2) x < -3.4.32. 1) x</6 -2, x> 3-1;2) /5 -2<x <
<\2-1. 4.38. 1)7-2)9- 10.434. 1) 2 <x<-lmmm 1l <x < 2;

2)x<-3,mm-2<x<2,umx>3435.1)x=-3; 2) x = -2,

4.36. YKazaHHue. 3necr, u B 3agaHUAXx 4.37—4.38 mcnosnmpsyiiTe

noaxozAamyo sameny. Hampumep, B saganun 4.36 (1) BeenuTe

3aMeHy Yy = x2 + 1. Orser. 1) x < -8, -1 <x<1, x =2 38;

2) 4< x<-2,2<x<4.437. 1) x < -2, x> 0; 2) x <0,

x>4.438.1)-3<x<-2,-1<x<0;2)-1<x<0,4< x<85.
<

439. 1) 1 < a < 3; 2) -2 < p < 3. 4.40. 1) x < J3- JT;
2) J6 -3 < x <6 - 2J2. 441. 1) p > -2; 2) a < 4,4.
1

442. 1) 11 < m < 12; 2) -3 < m < —-2. 443. 1) -1; 0; 1;
2) -1; 0; 1; 2. 444. 1) x < -2, 0 <x <1, x> 3;2) 2 <x<
<0,1< x < 3.

-

5.1. 1) Ecau 0 <
70 -2 < y<1 52. 1) hod
53. )0 < y<1,5op x < 3;
54. 1) Yous = 15 2) Yoy = 2. 8.5. 1) y
2) y > 0, ecim x < 0 1 x > 2. 5.6. 1) ObnacTh 3HaYeHHA —
IpoMeXyTOK [—3; +00); 2) obnacTs 3HAUEHHH — IIPOMEKYTOK (—oo;
2. 87. 1) Ecmmn 0 S x <4, To-4<y<b5H;2)ecim0 < x < 3, T0

-3 <y<1.58. 1) ({60, (—/6;0); 2)(/30), (—/3;0). 5.9. 1) Pynk-
HUA BO3pacTaeT Ha NPOMeXKyTKe (—oo; —3] m yOmiBaeT Ha npo-
MeaxkyTKe [—3; +o0); 2) dynkuuma yGbiBaeT Ha OPOMEKYTKe (—oo; 2]
u BO3pacTaeT Ha IpOMeXxyTKe [2; +o0). 5.10. 1) dyrkuna ybripaer
Ha mpoMexKyTKe (—oo; 2]; 2) pyHruua yOxBaeT Ha HIpPOMEKYyTKe
[-2; +o00). 5.11. 1) I'padpux — npamasa y = —x + 3 6e3 Touru (2; 1);

x < 8
<0
u 0 <

y>0,ecmn x <3 ux # 2; 2) rpaduxk — npamasa y = x — 4 Ges
Touky (2; -2); ¥y < 0, ecim x < 4 u x # 2. 5.12. 1) I'pabux —
npaMasa y=—xT+2 Gea Touku (2; —1); obiacTs 3HAUEeHHII — MHO-
JKecTBO BCeX uHceJs, Kpome —1; 2) rpadux — mpaAMas y=—x—2_-E
6e3 Touxku (—3; 3); obsacTh 3HAUEHHIA — MHOMKECTBO BCEX UUcCeJ,

Kpome 3. 5.13. 1) Yxaszsaumue. DYyHKIUI0O MOXHO 3afaTh
dopmysoit ¥y = x(x + 1), rae x # 1. Ee rpadpuxom sasasercs
napa6ona 6e3 ToOuKuM ¢ abcmumccoit, paBHoii 1. OTBeT. y > 0 Ha
npomexyTkax (—oco; —1), (0; 1) m (1; +). 2) YxkaszaHue,
DyHKIWUIO MOXHO 337aTh dopmysioit y = —x(x — 2), rne x # —2. Ee
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rpabuk — mnapaboaa 6es Touku ¢ abeuuccoil, paBHol —2. OTBeT.
y < 0 Ha npomemxyTKax (—oo; —2), (-2; 0) u (2; +o0). 5.14. 1) I'pa-

¢puk — runepbosa y=-2- 0e3 TOUKU (—4; —%} y<2mnpux >1,
X

x <-4 u-4<x<0; 2) rpapuk — runepbosa y=-—— 06e3 TOUKH

X
(2; -3 y<6mpu x <-1, 0 <x <2, x> 2.515. 1) I'padpux
uzobpaxken Ha pHcyHre 1; f(-10) = -6; 2) f(-20) = 7.
5.16. 1) I'paduK usobpakeH Ha pHCYHKe 2; OYHKIMNA BO3pacTaeT Ha
npomexyTrax (—oo; —2] u [0; 2]; 2) dyHknusa BoapacrTaeT Ha
npomexkyTKax [—1; 0] u [1; +o0). 5.17. 1) 'padbur mnsobparkeH Ha
pucyHKe 3; GYHKIUA yOLIBaeT Ha IIpoMexxyTKax (—oo; —1] u [0; 1];
2) ¢dyHKnMA BO3pacTaeT Ha NpoMexyTKax (—oo; —1] u [0; 1].
5.18. 1) T'padbux wu3zobpakeH Ha pucyHke 4; f(x) = 0, ecanm

x=0nlx|>3%; 2)f(x)>0,ecnn|x]<3-:1§; nx % 0.

Yy

-

\ |
W)
|
Nlo
o+
wY
|
[\V]
|
= o
>
wY

Puc. 1 Puc. 2
y
yi \ /
1T 1 0 t
-2 2 x
-1 O 1 x
-4 |
Puc. 3 Puc. 4
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5.19. 1) TI'padunk wusobpakeH Ha Yi
pucyske 5; f(x) > 0, ecin x| < /6
Hx#0; 2)f(x) >20,ecin x =0 u

lx| > /6. 5.20. 1) I'padux usobpa- ,
JKeH HAa pHcyHKe 6(1); y = 0, ecnm 2 0 2 x
x<-1lumx>0

2) rpadurk wnszobpakeH HA pPHCYH-
Ke 6(2); y > 0, ecimt x < -1 u
-1 <x<1.521. 1) IIpamaa y = m
umeerT ¢ rpaduxoM 3 obujue TOUKH
npu m = 3; 2) OpAMas y = m HMeeT Puc. 5
¢ rpadbuxom 3 oOIIHe TOYKMH IIpH

1) y 2) y

1 1
AN .

Q’. i x ' 0 1 x

Puc. 6
m = -2, 5,22, 1) Ilpamass y = m uMeeT ¢ rpapukoM JBe oO0LIHE
Touku npu m = 4 u m = 0; 2) npamaa y = m umeeT ¢ rpaduKoOM
ABe obmue Touky npu m = -9 u m = 0. 5.23. 1) Ilpamas y = m

uMeeT ¢ rpaduxkoM 3 obmue Touku npu 0 < m < 4; 2) npamasn
y = m uMmeer c¢ rpadbuxkom 3 obmue Toukm npu -9 < m < 0.
5.24. 1) Vrazanue. DyHKIHUIO MOMHO 3aaaTh GopMyaoi
y=-x—-1,rme x # 0 mwx # 2. OrBeT. HepaBeHcreo y < 3
BeIMONHsAeTCA Mp -4 < x < 0,0 < x <2, x> 2. 2) VkaszaHue.
DyHKIIUIO MOXKXHO 3aAaTh dopMynoil y = —x + 1, rme x # 0 u
x # 2. OrBeT. HepaBeHcTBO Yy < 2 BHINOJHAETCA TPH
-1<x<0,0<x<2, x>2.525. Ykasaunue. 1) Oyaxnuio
MOXKHO 3azaTb ¢opmyso# y = (x + 1)}x + 3), rie x # -2 u
x # —4; 2) GYHKIHIO MOXKHO 3aaTh popMyJsioi y = (x + 3)(x — 1),
rme x # 2 ux # —-1. 526. 1) IIpu m = 4 n m = 3; 2) Takux
3HaveHuit m Her. 5.27. 1) IlIpu p = -9 up > -8; 2) uipu p =4 n
p < 3. 5.28. 1) Fpadux uszobpaked Ha pucyHke 7(1); mpamas
Yy = m uMeeT ¢ rpadukoM ABe o6miMe TOYKU npu m =3 u m = —1;
2) rpaduK u300pakeH Ha pucyHKe 7(2); npsamada y = m HMeeT C
rpacdukoM TpH obmime ToukM mpu —6 < m < -2. 5.29. 1) IIpn
O0<p<1lwunmompu 2 <p <25;2)mopn p=-2u0<p<2,
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1) y 2) y

=
=

Puc. 7
5.30. 1) A(-2; 0), B(0; 4), C(2; 0); y
2) M(-2; 0), N(-1; 0), K(O; 2).
5.31. 1) A(-1; 0), B(0; -1), c(%;o} ;
2) K(0; 1), L(—%;O), M(1; 0).
5.32. 1) Tpadur (GyHKIUK M30GpAKeH 0

Ha DHUCyHKe 8; mpaMas Yy = m MOMKeT !
UMeTh ¢ rpaduxkoM aee ofmime TOUKM
(upu m = 0 u m > 4), Tpu obiue
Touku (mpm m = 4), yeTsipe obmume Puc. 8

Touku (nmpu 0 < m < 4); 2) npamas

Y = m MOXKeT uUMeTh ¢ rpaduxom ase obGurue Touku (npu m = 0 u
m > 9), Tpu obuue TOUKHU (Ipu m = 9), uerTbipe 0OIIUe TOUKHK (IIpU
0 <m<9). 533. 1) 'padpuk byHKUUN m30o0parkeH Ha pUCYHKe 9;

y
y
} 0 } 2 I
-4\ -2 2 4 x -
7— I 2 ‘x
_4 +
Puc. 9 Puc. 10
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npAMas Yy = m MOMeT HMeTb ¢ rpadmxoM aBe obuiue TOYKH (Ipu
m=—-4um > 0), Tpu obmue Touku (npn m = (), yeTbipe obiIHUE
Touku (upm —4 < m < 0); 2) npamMaa y = m MOMeT HMeTk C
rpaduxom aBe obmme Touku (pu m = 1 u m < 0), Tpu oOume
ToukH (npu m = (), uersipe obume TouxkH (upum 0 < m < 1).
5.34. YkasaHue. 3agafiTe QyBKIMIO «KYCOYHO», DACCMOTPEB
ciyuanm x = 0 u x < 0. 1) I'padpuk nsobpaskedn Ha pucyHke 10;
npsaMas Yy = p MOMKeT MMeTh ¢ rpaduKoM oaHy o6HmIyI0 TOYKy (mpu
p>0up < -1), gBe obmue Touku (upu p = 0 u p = —1), Tpu
obmue Touku (mpu -1 < p < 0); 2) npAMas y = p MOKET UMETh C
rpaduxom ofHy obmylo Toury (upum p < —1 u p > 1), nBe obugue
Touku (mpu p = 0 u p = 1), Tpu o6mue Tourkm (mpu 0 < p < 1).

5.35. 1) (1 - JZ 3-2), (115 2) (-1; -1), (Z - 1; 2 - 3).

5.36. 1) (-1; 3), (-8; 3), (JT-2; 3); 2) (1; 5), (5; 5), (8- 1% 5).

5.37.1) Yk asanue, OGnacts onpefenennsa GyHKIHMHA HAXOZHM U3
yenoBust x2 ~ 1 > 0 u x # 1; Ha o6JacTH oIpefe/aeHUs OHA 3a4a€TCA
dopmysoit y = x + 1. 2) Vkasanue. Obnacte onpegeieHus
dbyHKDUE HaxoZuM us ycaoBua 4 — x2 > 0 m x # 2; Ha 06-
JIACTH oOIpeAeNeHUA oHa 3agaercsa dopmysod y = —-x + 2.
5.38. Yrasanue. [ua npeob6pasosaHusa GHopMyabl BOCIOJbIYIl-

Teck ToxaecTBoM (Ja)®’=a, rae a > 0. 5.39. 1) Vkasanmue.
IlpexcraBbTe AanHyl0 dopMyay B BuAe y = —(\/5—2)2+5. OrBer.
HaubGousbillee 3HauyeHne (GYHKIHH PABHO 5, OHO AOCTUTAETCA IIPH
x=4; 2) y= (\/5—3)2—9; HauMeHbIllee 3HauYeHWe (PYHKIUU DABHO
-9, oHO gocruraerca Inpu x = 9. 540. 1) YkKaszaHHe.

IIpencraBere hopmyny B Buge y =1+ . OrBer. 1) Y06 = 2;

2) y=1- ;

2
m’ Ygaumw = 4

x2+5

6. KoopauHaTthl 1 rpapukn

61. 1) y = -0,4x + 2; (5; 0); 2) y = 0,5x — 3; (6; 0).
1

62. 1) y=-1,5x +8; 2) y = 3,6x + 10. 6.3. 1) y = Ex—4,5;
Bo II xoopauHaTHON uerBepTH; 2) y = —2,5x — 12; B I xoopauHaT-
HoM yeTBeptu. 6.4. 1) a = 1; nepecekaeT; 2) b = —1; He nepecexaer.

6.5. 1) (3; 4), (-2; —-2), (4; -2); 2) (-2; -1), (35 3), (3; —2).
6.6. 1) IIpoxoxaT; 2) npoxoasar. 6.7. 1) y =-:1;x—3; (9; 0) u (0; —-3);
2)y = -0,5x + 2; (0; 2) u (4; 0). 6.8. 1) Her; 2) na. 6.9. 1) ITpamas
AB: y = 5; npamaa BC: x = 8; npamas AC: y = -0,5x + 6;
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2) npamasa MN: y = 4; npamaa MP: x = —1; npamaa NP: y = 2x — 6.

6.10. 1) (-3; 0) 1 (3; 0); 2) (1; O) m (-1; 0). 6.11. 1) y = %xz;

(6; 9) u(-6;9); 2)y =—§x2; 9; —27) u (-9; -27). 6.12. 1) ¢ = —6;
He mepecekaetr; 2) ¢ = 6; He mepecexaer. 6.13. 1) (/6; 0) u (-/6; 0);
2) (yI0; 0) u (—/I0; 0). 6.14. 1) Hpn—% <a<0;2mpuld<a <2i.
6.15. 1) (45 0); 2) (5; 0). 6.16. 1) IIpn -1 < k < 3; 2) npu k < -2
nk > 6. 6.17. 1)[1; i}(—i; —i} 2)(——3—; i}(i; —i}
NFIF) 22 NI N RV )
6.18. 1) IIpoxozur; 2) He mpoxomur. 6.19. 1) YkasaHnue. CHa-
yajna HalAuTe 3HaueHHe k, IpA KOTOPOM ypaBHeHuWe kx + 3 = %

uMeeT eJHHCTBeHHoe pemenune. OrmerT. 1) (4; 0); 2) (—-4; 0).
6.20. 1) (2; 3); 2) (—3; 2). 6.21. 1) Ykas3aHue. YpaBHeHUe
npsaMoii, mepecexkamwlneil oce opauHAT B Touke (0; —2), uMeeT BH]I
y = kx — 2; pganee cocTaBbTe ypaBHEHHUE [IJA HAXOKAEHHA OOIHX
TOYEeK MNpAMOil M mnapabGosbl U OIpeJesiUTe 3HAYEHHA Kk, IOpH

KOTOPBIX OHO MMeeT eAUHCTBeHHoe peimexnue. OTBeT. 1) (~E; 0}
. 7

29[-2; 0] 6.22. 1) (3; 9); 2) (-2; 5). 6.23. 1) Ilpu —4 < ¢ < 4;

3
upunc £ -6 uc>6.624. 1) (2; -1); 2) (-3; 1). 6.25. Ykasa-
Hue. CHauana cocTaBbTe ypaBHEHMEe NnapaboJbl, IpoxoAllell dyepes

sagaHHple Touku. OTBerT. 1) (3; —58) 2) (-1; -6) 6.26. 1) y =

= —-;:xz +2x + 2;2)y = %xz +x—1.627. 1) YxasaHue.

BosMo)XHBI pa3Hble CIOCOOBI COCTABJIEHUS YypPaBHEHUA mapaboJibl;
OOWH Y3 HAX — BOCIOJb30BAaThCA ypPaBHEHHWEM BHaa Yy = a(x — xo)z +

+ Yo rle (x¢; Yp) — KOODAMHATHL BepiiuHbI Iapabossi. OTBeT.
1
1)(-3; 0 (1; 0); 2)(1; 0) u (5; 0). 6.28. 1) y = 2 x? + 6x + 10;

2) y = -2x% + 4x + 16. 6.29. 1) -3 < n < 1; 2) -8 < m < 5.
6.30. 1) p < -1; 2) p<-3.631.1) 3<m<3; 2)m< —1,
m > 1. 6.32. Ykaszauune. JoKka)KuTe, YTO BepuUIMHA IapabGonsl
y= x? - 2px — 1 npu a06bIX 3HAYEHUAX P Paclojo’KeHa HHUMKE OCH X.
OTreerT. 1) IIpu p < —% U p> 0; 2) npu —%< m < 0. 6.33. 1) Ilpu
a<-5;2)npua>-7.634.1)a>1;2)a>2.635.1)b=-3; 2) b =

2
o +2’ <3
=5.6.36. 1) m = ~30; 2) a = ~36.6.37. 1) y=13~ "

~2x+10, ecaux > 3;
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-1,6x—-3, ecotn x<2 1
2 = 638.1) —<k<2;2)-3<k<-1.
)y {3x—12, ecian x> 2. ) 3 )

’

6.39.1)%< k< 22-2 <k < -1.640.1) 0 < k<.-§—
1

2) —§<k<0.6.41.1)-1<p<1;2)—2<p<2
642. 1) S = 4%; 2) S =1,5.643. 1) S = 42,5; 2) S = 51.

6.44. 1) IIpn p = +£9; 2) opn p = t-;—. 6.45. 1) y = —6x + 18;

2y = %x + 3. 6.46. I'paduxom ypaBHeHUA ABJIAIOTCA JBe Hapaj-

AejbHEbIe npAmble: 1) y = -3x + 1luy=-3x-1; 2) y = 0,5x — 0,5
uy = 0,5x + 0,5, 6.47. 1) I'padux mpexncraBiaaer coboil obGbeanHE-
Hue runepbonnl xy = 1 u npsmoit y = x; 2) rpadpHK OpeACTABIAET

coGoii obpeguHeHne NapaGoJknl y=%x2 B JBYX BEPTHKAJBHBIX NpA-
MEHX ¥ = 1 n1 x = —1. 6.48. 1) T'unepbona xy = 1 Ges Touexk (1; 1)
u (—1; —1); 2) mapaboxa y=%x2 6e3 Touex ¢ abcuuccamu 1 mw —1.

6.49. 1) OxpyxHocTs x2 + y?> = 1 6Ges dYeThIpex TOYEK, NpPHMHAMJIE-
JKAIMX OPAMBIM J = X B § = —X; 2) OKDYKHOCTb x> + y° = 9 Gea
YyeThIpeX TOYEeK, NPUHAAMEKAIMUX NpAMBIM Yy = X H Yy = —X.

6.50. 1) Ilpamasa y =%x Gea Touxnu (2; 1); 2) nmapabona y = x° Ges

Touku (—2; 4).

7. ApndpmeTrHuecKas M reoMeTpHYECKas NMPOrpeccHH

7.1. 1) 20,4; 2) —-28,5. 7.2. 1) fABnsercdA; 2) He ABIAETCH.
73. 1) n = 29; 2) n = 38. 7.4. 1) Hauunnaa ¢ Homepa 65;
2) naunHasa ¢ Homepa 48. 7.5. 1) 19; 2) 14, 7.6. 1) 4335; 2) 6035.
7.7. 1) 15 umcem; 2) 14 uucen. 7.8. 1) 27 umcen; 2) 18 umces.

79. 1) b, = 8 nnu b, = -38% 2) b, = 27° wam b, = -27°.
7.10. 1) g-;-; 2) —g. 7.11. 1) n = 56; 2) n = 47. 7.12. 1) 0,6;

2) 0,3. 7.13. 1) -35,1; 2) 42,9. 7.14. 1) He cymecTByeT;
2) cymectByer. 7.15. 1) 6; 8,2; 10,4; 12,6; 14,8; 17; 2) 12; 15,5;
19; 22,5; 26. 7.16. 1) a, = 25, d = -2; 2) a, = —4, d = 3.
7.17. 1) a; = 25; 2) a, = 16. 7.18. 1) 17,5; 2) 18. 7.19. 1) 17 um-
ceq; 2) 23 uucaa. 7.20. 1) 3825; 2) 9150. 7.21. 1) YkasaHwue.
N3 cyMMEI Bcex HATYpaabHBIX umces oT 1 mo 200 BuiuTHTE cyMMmy
TeX U3 HHUX, KOTOphie Zeaarcsa Ha 6. OrserT. 1) 16 734; 2) 26 965.
7.22, 1) 1210; 2) 1342. 7.23. 1) CymecTayeT; 2) He CYIIECTBYeT.
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7.24. 1)2,/3,6,63 wun —2,/3,6,-6,3; 2) 3/2,6,6,2 uin -3,2,6,—6,2.
7.25. 1) 27, 18, 12; 2) 80, 60, 45. 7.26. 1) 9; 3; 1; % wrn ~9; —3;
-1; —%; 2) %; -1; 2; 4 wim —%—;1; —2; 4. 7.27. 1) 765 unu 255;

2) 728 nimn 364. 7.28. 1) 3280; 2) —2457. 7.29. 1) 60; 2) 57.
7.30. 1) 65; 2) 82,5. 7.31. 1) Ha 200; 2) ma 400. 7.32. Yka3a-
H 1 e. CoBmajaomue 4jeHbl AAHHRIX IIPOTPECCHH TaK)Ke COCTaBJs-
10T apuMeTHYECKYI0 NPOrPecCHI0, Da3HOCTh KOTOpPOil paBHA Hau-
MeHbIlleMy 00IlieMy KpPaTHOMY pasHOCTeM JaHHBIX mporpeccuii. Ilep-
BEI# COBIAJAIONIMI YJIEH ABYX AAaHHBIX IOPOrpecCH# MO’KHO HaWTH,
HEIOCPEACTBEHHO BBINHCAB HECKOJbLKO IIOCJIENOBATEJbHBIX YJEHOB
Kaxxaoi u3 Hux. OrseT. 1) 7710; 2) 1810. 7.33. 1) x = 1;
2) x = -1. 7.34. Yk a3 anue. IIpeoGpasyiiTe BeIpaKeHHe, UCIOJIb-
3ys ¢opmyny pasHocTH KBaapatoB. OTserT. 1) 1275; 2) —5050.
7.35. 1) YxasaHue. S, IpHHEMaeT HaUMeHbIIee 3HAYCHHE, €CJIH
a,<0mea,,,>20.0tBer. S, =S5 = ~75; 2) S_..s = Sg = 99.
7.36. 1) 5253; 2) 7599. 7.37. 1) Yrasauue. Uz cyMMBL 4eTHBIX
TPEX3HAYHBIX YMCEJ HAAO BHIYECTh CYMMY TPEX3HAYHBIX UYHCEJI,
kpaTHBIX 3. OTBer, 1) 164 700; 2) 148 500. 7.38. 1) 41 400;
2) 27 450. 7.39. 1) 315; 2) 270. 7.40. 1) Ykaszauue. Bece uncna
TAKOTO BHJA 00pas3yloT apudMeTHUUYEeCKYI0 NPOTPECCUI0, KOTOPYIO
MOXMHO 3axaTe ¢opmyno# a, = dn — 2, rae n € N. OrBerT.
1) 4020; 2) 3775. 741.1)a, =11, d =2;a, = 2,d = 4; 2) a; = 2,
d =26 a =9,d=4; a;, = 16, d = 2. 7.42. 1) 6; 2) 8.
7.43. 1) 1; 2) 48. 7.44. 1) 10 unenos; 2) 5 unenos. 7.45. 1) 34;

20; 6; 2) 6; 21; 36. 7.46. 1) ¢ =2-/3;2) ¢ = 2+ /2. 7.47. 1) Bous-

me CyMMa NepBblIX BOCBMHM UJIEHOB TEOMETPHYECKOHA HPOTpPecCcHH;

2) 6osble cyMMa TIEPBLIX IIECTH YJEHOB reOMETPHUYECKOM mporpec-
1

cuu. 7.48. 1) g = -2; 2) g = 3

8. TexcroBnie 3aJauu

8.1. 1) 960 m; 2) ma paccroauumu 180 kM. 8.2. 1) 5 ¥M/u u
6 kM/u; 2) 32 kM/u 1 40 km/u. 8.3. 1) Ha 7,5 gm; 2) ma 8 M.
8.4. 1)2 xm/q; 2) 3 km/u. 8.5. 1) 240 m; 2) 54 M. 8.6. 1) 1680 m?;
2) 1200 m2. 8.7. 1) 80 Km/4; 2) 100 xm/u. 8.8. 1) 4 kM/u u
5 gm/u; 2) 12 kmM/u u 18 xkm/u. 8.9. 1) 60 KmM; 2) 15 xm.
8.10. 1) 10 xm; 2) 8 xm. 8.11. 1) 72 KkM/u u 60 xkm/u; 2) 80 KM/u
u 120 xm/u. 8.12. 1) 200 sazau; 2) 168 cuos. 8.13. 1) 3a 15 muu
u 3a 30 MuH; 2) 3a 30 MmuH 1 3a 1 u. 8.14. 1) Pupma A 3a 8 fHeid,
dupma B 3a 12 nHeii; 2) 3a 20 gHeit u 3a 30 aueii. 8.15. 1) 3a 28 nueii
u 3a 22 nuA; 2) 3a 21 geus ¥ 3a 28 nameit. 8.16. 1) 3a 20 u u 3a
30 u; 2) nmepsuIit onepaTop 3a 12 4, BTOpPOii — 3a 24 4. 8.17. 1) 80%
usbnparteneit; 2) 90% wusbupartenaeii. 8.18. 1) 20% caymareneii;
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2) 44% yuvammuxcsa. 8.19. 1) 1000 p. u 2000 p.; 2) 350 u 550. 8.20.
1) 480 u 650; 2) 23 u 32. 8.21. 1) 500 kr ceHna; 2) 200 r cyxmx
rpuboB. 8.22. 1) 45 r; 2) 50 r. 8.23. 1) 42 r;
2) 40 r. 8.24. 1) 72 xmM/u u 60 rm/4; 2) 4,5 kM/u u 4,8 KM/u.
8.25.1) 3,6 xm; 2) 6 kM. 8.26. 1) 3a 6 u; 2) yepes 2 u 40 MuH.
8.27. 1) CxopocTb Ha noabeMe 4 KM/4, CKODOCTb HAa cIiycke 6 km/4,
JauHa noabeMa 4 KM; 2) CKOpocTh Ha HoAbeMe 3 KM/4, CKOPOCTh
Ha cnycke 6 km/4, gamHa cnycka 4 xm. 8.28. 1) B 6 pas;
2) B 5 pas. 8.29. 1) 6 xm/u; 2) 80 Km/u. 8.30. 1) 1 u; 2) 30 mus.

2 1
831.1)4 4y; 2) 1,5 4. 8.32, 1) 3 OVTH; 2) 3 OYTH. 8.33. 1) 9 kxm/u;

2) 10 km/u. 8.34. 1) Ileppaa mMeapEHnma — 475 u, Bropag —
480 u, Tperpa — 375 u; 2) Mame 20 c., Tane 16 c., One 18 c.
8.35. 1) 3a 2 u 40 mun; 2) 3a 8 mun. 8,36. 1) Ha 75%; 2) 70%.
8.37. 1) 40% u 24%; 2) 42% u 30%. 8.38. 1) 2 : 1; 2) 1 : 2.
8.39. 1) Ilpeauosorogusas; ma 10% ; 2) uena B Kouue roga; Ha 30%.
8.40. 1) IleproHauaNbHAA CTOMMOCTL IIepBOH KapTHHBI B 2 pasa
Goaplille, yeM BTopoii; 2) 3a muramme mwiatTwiau B 1,5 paza Goawme,
yem 3a npoxkueaHue. 8.41. 1) 4 xr; 2) ma 1,5 p. 8.42. 1) Ha 5%
2) ua 5%. 8.43. 1) 36 yuenuxos; 2) 30 yyeHNKOB.



PASAEN 111

TpeHMpOoBOYHbIE BapUaHThI
3K3aMeHaLMOoHHON PadoThi

MHCTPYKIINSA MO BBINOJHEHHUIO PaboThI

1. PaGora coctour m3 AByx uacreirt. B mepBoii uwacTu
16 samamwmii, Bo BTOpoit — 5 zazauunii. Ha BrimosHeHNe
Beeil paborsl orBOAUTCA 4 4. BpeMsa Ha BBHINIOJIHEHHE 1ep-
BOM 4YACTH OrpaHMUYECHO: HA Hee oTBogmMTCcHA 60 MuH.

2. ITpu BLIMONHEHHUH 3aflaHUN MEepBON YACTH HYYKHO YKa-
3BIBATH TOJILKO OTBETEI.

IIpu sTom:

e eca¥ K 3aJaHWI0O NPUBOAATCA BapHMaHTHI OTBEeTOB (Ue-
TBIDE OTBETA, M3 KOTOPBIX BEPHBIH TOJBKO OJMH), TO
HaJo 06BeCTH KPYKKOM OYKBY, COOTBETCTBYIOLIYIO BEDHO-
MYy OTBETY;

® eCJH OTBETHI K 3aJlaHUI0 HE NPUBOAATCH, TO IOJYy4YEH-
HBIH OTBEeT HAAO BIIMCATH B OTBeAeHHOE IJIA 3TOT'O MeCTO;
® ecau TpedyeTca COOTHECTH HEKOTODbIe OOBLEKTHI, Ha-
npumep rpaduku, obosHaveHHble nubpamu 1), 2), 3), u
dopmynsl, o0o3HaYeHHEIe OYKBaMHu a), 0), B), I'), TO BIIH-
IINTe B IPUBEAEHHYIO Tabamumy mox kKamaoil uudpoi
COOTBETCTBYIOIIYIO GYKBY.

3. Eciiu BBI ommbiuch mpu BhIGOpe OTBETa, TO 3aYEePKHH-
T€ OTMEUEHHYIO OVKBY M OOBeguTE HYKHYIO!

A.26 (B 20 B. 15 @ 10

B ciy4ae 3anucH HeBepHOT'O OTBeTA 3aYyepPKHHTE ero M 3a-
OUINUTE HOBBLIHA:

OrBer: _x——12 x =3

4. Bce HeoOXxomuMble BLIYHCJIEHHUSA, Npeo6pasoBaHUS H
np. BHINOJHANTe B yepHOBUKe. Ecau 3agaHMe COTEPXKHUT
PHUCYHOK, TO HA HEM MOXKHO IIPOBOJAMUTL HYXXHble JIHHWUM,
OTMEUaTh TOUKH.

5. 3aaHUs BTOPOM YACTH BBHIMOJHAIOTCA HA OTAEJIBHBIX
JIUCTAX C 3alHChIO XoJa pelreHMdA. TeKCT 3aJaHus MOXK-
HO He IepenHCcbIBaTh, HEOOXOAMMO JHINb YKa3aTh €ro
HOMeEp.

Henaem ycnexa!
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PaGora N2 1

Bapuanrt 1
Yacrs 1

PesynbTaThl palioHHOII KOHTPOJBHOI pabGoTEI Mo ajrebpe
B 9 KJlacce IpeACTAaBMJIM B Buie AuarpaMMbl. CKOJBKO
yYaIIuXcss NONYYUIH OTMETKY «2», e€ClIA BCero paborty
nucanu 320 OeBATUKJIACCHUKOB?

ommemka ommemxa
«d» «4»

omMmemka oOMMemKa
«2» «3»
A. § yuamuxcs B. 64 yyamuxcs

B. 16 yuammuxcs T. 160 yyamuxcsa

Haiiante cymmy, 3HaYeHHe KOTOpoi# Gosbime 1.

A. 0,45+1 B. 241,11
3 9 3 6
B. 0,54+§ I. 0,27 + 0,28 + 0,29

Ha koopauuaTHOM npaAMOH TOYKaMM H300paKeHBI YHCJIA
a ub. Us uncen 2a, 2b, a + b u b — a Bbibepure
raubosnitiee.

A.a+b B2 ——
B. 2a T.b-a @

Hafizure 3HaYeHHe BRIpayKeHHUS %xy mpu x =12, y= \/5

OTtBer:
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IIpunrep meuaTaer ofHy crpaHuny 3a 6 c. CKOIbBKO cTpa-
HUI MO’KHO pacreyaTaTh Ha TOM IpUHTepe 3a ¢ MHH?

A. 6t crpauwuil. B. 0,1t cTrpauuil.
B. 10¢ crpanum,. TI. % CTpPaHHIL.

m—-n __ m2+n2

ynpOCTHTe BBIDpaKeHue
m+n p2-p?

OTteer:

Haiigure sHauenme BmipasceHma (27 - 372

1 1
A. 9 B. 8 B. -9 T. 9
YropocTATe BEIpaKeHHe 3\/5 -J12+ \/E
OTtBerT:

Pemnte ypaBHeHHe §+ x—;—l =4,

OTBeT:

M3 nmpaMoyrosbsHOro JHUCTa KapTOHA, PasMepsl KOTOPOTO
56 cm u 32 cM, HaKO cAenaTh KOpoOKy 6e3 kpoimywm, s
3TOTO MO YIJIaM JINCTA BHIPE3AaIOT OJHNHAKOBBLIE KBaJpaThl
¥ 3armbaror Kpas BBepX. UeMy AoJKHA OLITHL paBHAa CTO-
POHa BLIPE3aeMOr'0 KBaApaTa, YTO0LI AHO KOPOOKK MMEJNO
mwromans 640 cm2?

HYCTB CTOpPOHA BbLIPpE3aeMOI'o KBaJgpaTa paBHa X CM.
Kaxoe YpaBHe€HHE COOTBETCTBYET YCJIOBHIO 3a/1atm?

A. (56 — x)(32 — x) = 640
B. (56 — 2x)(32 — 2x) — 640
B. 56(32 — 2x) = 640

T. 56 - 32 — 4x% = 640
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Jna Kasxkaoi cucTeMBI YPaBHEHMH YKaKHTe THCJO ee pe-
MmeHuit. (I[.ng} OTBETa HCHOoJB3yHTe rpadurn; rpadpux
ypasHeHHs x° + y® = 4 u3obpaskeH Ha PHCYHKe.)

T
i

L
L
f

yi
2 .
/"\
-2\ |0 ]2 | ¥

x2+yt=4 x?+y?=4 x2+y?=4
n{ry n "y B (=
y=x y=x2+2 y=x2+3

a) Hetr pemennit 6) Oauo pemerue B) [{Ba pemeHHs

Otser: | 1 2 3

@ Pemure mepaBencTso 9x — 3 > 10x — 2.

OTser:

Cpannn're, €CJIH BO3MOKXHO, UHCJIA @ U C HpPI YCJIOBHH,
groa > bum b < c.

A.a>c
B.a<c¢
B.a<c¢
I'. CpaBHUTH HEBO3MOXKHO

Apudmeruyeckasa mporpeccus 3afaHa yCJOBHAMHU @, = 4
ma,,; =a,t+ 4. Kakoe U3 JaHHBIX YHUCeJ HE ABJIET-
cA 4JeHOM 3TOM mporpeccum?

A. 64 B. 34
B. 44 I. 24
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Ha xaxoM pHucysHke wusobpasked rpadux GyHKIHUH
y = f(x), obnagatomeit ceoiicrBamu: f(0) = 2 u pynxusa
BO3pACTAaEeT Ha IIPOMEKYTKe (—oo; 1]?

A, Y| B. y
7_ 2
B. Yy T. Yy
2 \
To |
=R EE— o\

I’pa(bmc HOKa3bIBaeT, KAK MeHsAJach Il€Ha OeH3WHa B Te-
gJeHnue mecdAina. Onpe,ueJmTe, Ha CKOJIPKO IOPOIE€HTOB BbI-
pocCJjia €ro ueHa 3a MecHIl.

Mepa,p. | . -~ =~~~ 7 oot T Tl
; ¥ T t by i T T ot T i 1 - T
|/:r ;l ; :
1
SR
B R
80| . . \Mens mecana
A. Ha 100% B. Ha 20%
B. Ha 60% T. Ha 2%
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(2]
(8]

Yacts 2

2
2) Coxparure npo6n % —2%
(2) Coxparare 1pobe 5575

(4) Kakoe u3 umcen GoibIme: \/3+\/i_6 wn 3+ 7?

(4) ITocrpoiite rpadpuk GyHKIAH

4—x, eciu x<4
Yy=11
5.ac—3, ecan x 2 4.

Ha xaxoM mpomexyTke (GyHKIHs Bo3pacTaer?

(6) IIpu KakHX OTpHIATENIPHLIX 3HAUYEHUAX 4 CHCTEMA
YpaBHeHHH

%% +y? = a?
2x+y=1

HMeeT IBa penieHuA?

(6) CymMma nepBOro M HmATOrO0 YJIEHOB reoMeTpUUYecCKO
mporpeccu# paBHa 51, a cyMMa BTOpDOTO M II€CTOTO tje-
HOB paBHa 102. CKOJBKO UJEHOB 3TOH IpPOrpeccuu, Ha-
YMHAs C IEePBOTO, HYXHO B3fAThb, 4TOOBI MX cyMMa O6bLia
paBHa 3069?



Pabota N2 1

Bapumant 2
Yacrs 1

PeagysbTaTel paiiOHHOH KOHTPOJIBHO#N paboThH mO (bH3uKe
B 9 KJjacce mpeACTABMIM B BuiAe auarpaMMbl. CKOJBKO
yYalquXxcAa MNOJYYHJIN OTMETKY «2», €CHH Bcero pabory
oucanu 400 KeBATHKJIACCHUKOB?

ommemra ommemkia
«2» «5»
ommemka
«3» ommemka
«4d»
A. 320 yuamuxcs B. 32 yuamuxcsa
B. 50 yuamuxcs T. 8 yuamunxes
@ Ha#inure cymmy, 3HaueHHe KOTOpOii mennmie 1.
A. 140,47 B. 1+144
3 2 3 9
B. §+0,58 T. 0,34 + 0,38 + 0,45

@ Ha KoopAMHATHOH HpAMO# TOYKAMM H300pa’KeHbI YHCJa
m u n. U3 uucen 2m, 2n, n — m, m — n BeIOepure

HaunboJbIIIee.
A. 2m B.n—m m 6 n
B. 2n ' .m-—-n

El:l Haigure snaueHre BLIpAXXeHHUA % opu a = J18, b= \/5
OTner:
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IlpunrTep meuaTaer oguy crpaHuny 3a 4 c. CkoiabpKo cTpa-
HHUII MOYXHO pacHeyaTaTh Ha 3TOM IIPHHTEpe 3a t MHH?
¢

A, 7 CTpaHur B. 4¢ crpasun

t
B. — 15 CTPaHMI I'. 15t crpaHun,

a®+9 _at3
-9 a-3

YnpocTuTe BHIpasKeHHEe

OTBer:

Haiinnte sHaueHme BoipaxkeHus 16 - (279)2,

21 1 _ 1
A. m B. y B. 4 T. 2
VnpoctuTe BhIpaxkeHue /50 — 4\/5 - Jg
OTser:
x+9

Pemmunre ypaBHeHue

SR
I
f—ry

3
OTser:

IIpaAMOYroasHBIN JHCT KECTH HMeeT pas3Mepbl 48 cM u
36 cMm. 13 Hero Hazo M3rOTOBHTL IIPOTHBEHL, BhLIPE3aB IIO
yIJiaM JINCTa OZMHAKOBbIe KBaJApaThl M 3arHyB Kpas BBepX.
Yemy goskHa ObITH paBHA CTOPOHA BEIPE3AEMOTO KBazxpa-
Ta, YTOGH! AHO MPOTHBHA uMejIo miomans 1120 cm??

IIyeTh CTOPOHa BBIPE3AaEMOro KBaJpaTa HWMeeT AJHUHY
x cMm. Kakoe ypaBHeHHe COOTBETCTBYET YCJOBHIO 3agadm?

A. (48 — 2x)(36 — 2x) = 1120
B. 48 - 36 — 4x? = 1120
B. (48 - x)(36 — x) = 1120
T. 36(48 — 2x) = 1120

187



Hnsa Kampoi CHCTeMBI ypaBHeHnn YKasKUTe YNUCJO ee pe-
meHu. (,H.nﬂ OTBeTa ucnoawnsdyiire rpaburkm; rpadpux
ypaBHenns x2 + y? = 9 usobpaskeH Ha PHCYHKe.)

x2+y?=9 x2+y?= x2+y2=9
{7 2)* Y ) R
y=x2+4 y=x2+2

a) Her pemrenuit  6) [IBa pemienusa B) Tpu peurenna

OTtBerT: 1 2 3

]

Pemure HepaBencTso 6x — 15 > 8x — 11.

OTser:

(&3]

CpaBHHuTe, ecim BO3MOJKHO, YMCJA @ U C IPU YCJIOBHUH,
yroa 2 b u c < b.

A.a>c B.a<ec
B.a<c¢ I'. CpaBHUTHL HEBO3MOMKHO
I‘eomeTpnqecRaa nporpeccus 3afada ycaosusamm b, = 1,

b, .1 2b,. Kakoe M3 AaHHEBIX YHCEJ He HBJIHG’I‘CH uJIe-
HOM 3TOi nporpeccnn?

A. 8 B. 34
B. 16 T. 64
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Ha xaxom pucynxe nsobpakeH rpapur OGQGyHKIHK
y = f(x), obaaparoueit ceoiictBamu: f(0) = 2 n pyHKOUA
yOBIBaeT Ha NIPOMEKYTKe (—oo; 1]?

A. yi

0

T

1|1

B.

y

I'paduk moxasblBaeT, KaK MeHsJach IieHa aKOUi KoMIa-
HUM B TedeHHe Mecana. OmnpenennTte, Ha CKOJBKO NPOIEH-

TOB CHH3HJIACH 34 MECAI IeHa aKNKH 3TOH KOMIaHMH.

0] . | 110

o T 20,
A. Ha 40% B. Ha 4%
B. Ha 25% I'. Ha 2%

ecALa

deHb M
R
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Yactp 2
502-3x—2
(2) CoxpaTture apobb STt
@ (4) Kakoe u3 uncen Gojabiue: 3+\/5 uIu \/§+\/§?

@ (4) ITocrpoiiTe rpaduK QYHKIEHA

. —lx+3, ecanm x <2
y= 2
x—4, ecnu x > 2.

Ha xkaxkom nmpomexxyTrke GyHKiuA yObiBaer?

(6) HaiizuTe BCe MOJOMKUTENbHLIE 3HAUECHWA M, IPH KO-
TOPBIX CHCTEeMa YypaBHeHUH

x—y=2
x2+y2=m?

He UMeeT pelIeHuH.

(6) PazHOCTh HNATOrO M HEPBOTO YIE€HOB IeOMETPHUYECKOM
oporpeccuu paBHa 80, a pa3dHOCThL IIIECTOr0 M BTOPOTO
qjieHOB paBHa 240. CKOJNBKO YJEHOB 3TOH NPOrpPecCHH
HY’KHO CJIOXMWTb, UTOORI MX cyMMa Oelj1a paBHa 3647



Pabota N2 2

BapuanT 1
Yacrs 1
KakomMy M3 HAaHHBIX IIPOMEXYTKOB MPUHAAJIEKHT YHUCJIO
2
5 ?
A. [0,1; 0,2] B. [0,3; 0,4]
B. [0,2; 0,3] I. [0,4; 0,5]

@ Ha 6arke ¢ Kpackoii umeercsa Hagnuck: m = 5 = 0,05 kr,
rgme m — Macca KpackKki. B Kakux rpaHHMIaX 3aKJIIOYEHO
TOYHOE 3HAYEeHHe m?

A. 4,5<m<5,5 B. 5 <m < 5,05
B. 4,95 < m < 5,05 Ir.4,95<m<35

[3] B ra6mume npusexema cTroMMoCTh paGoT IO yCTAHOBKE Ha-
TAXXHDBIX IIOTOJKOB.

Bua nortonka Ilena B p. 3a 1 Mm% (B saBUCAMOCTH
OT IIOMIAAM NIOTOJKA)
a0 10 M%| or 11 or 31 CBHIIIE
zo 30 M| zo 60 M%| 60 M°
MaroBrrit Gesrnrit 1050 850 700 600
DBEeTHOH 1100 900 800 700
'asannessiit GeanIit 1200 1000 900 850
IBETHOM 1450 1100 950 900

Hoap3ysack JaHHLIMH, ODEACTABJIEHHBIMH B Tabaune,
ONpeleINTe, KAaKoBa 6¥ne'r CTOMMOCTE paboTr, eciam mao-
maae nmoroaxka 50 M°, mMOTOJOK MATOBLIA roay6oil u
IeicteyeT ckuaka 10%.

A. 40000 p. B. 44000 p.
B. 4000 p. I'. 36000 p.
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3Haa JIWHY CBOEro lIara, 4eJOBeK MOXKeT NpubInikeHHO
OOACYUTATL MNpPoilleHHOe UM pACCTOAHUEe S Mo Gopmyne
$ = nl, rge n — d4ucno maros, | — anuHa mara. Kaxoe
pacCcTOsIHUE IIPOoIIe]a uejoBeK, ecau [ = 60 cMm, n = 25007
OTBeT BBIpAa3UTE B KHJIOMETpPax.

OTBeT:

CooTHecuTe Kaxaoe BBHIPAKEHHE C MHOMKECTBOM 3HaUe-
HHUH II€ePEMEHHOM, IPKX KOTOPBIX OHO MMEET CMBICI.

1) (a—l)(2—a) 2) 3 3) a-1
3 (a-1)}2- a) 2—-a
a)a =1 .
6)a = 2 Oteer: | 1 2 3
Bla#Z1lmna#2
r) a — maoboe 4YHCIO

IIpeacraBeTe 3HaveHme BeIpaskeHud (3 - 10732 - (2 - 10%)
B BHJE JeCATHYHON apobu.

OTBeT:

2
Brermosuure JAeJIEHHue: 5 I : 1

2
m —mn m —n

2"

Ortser:

Haiaute njomanb OpAMOYTOJLHOrO TPEYyroJbHUKAE,
KaTeThl KOTOpPOTO paBHEI (7 — \/-5_) cm m (7+ \/5_) CcM.

A. 44 cm? B. 12 cm? B. 1 cm? I. 22 cm?
Pemure ypaBHenme %xz +x—-6=0,

OTBeT:

B kakoil KoOpOAHMHATHOY 4YETBEPTH HAXOQUTCA TOYKA Iie-
pecedyeHUdA npambix X + Sy = =T u 3x + 2y = 57

A. B I yerBeptn

B. Bo II uerBepTn
B. B IIl uerBepTHn
I'. B IV uerBepTnn
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IIytes or Typbasbel 4O aBTOCTAHIIMM TYPMCT IIpoexXaj Ha
Besocumeze 3a 2 4, UroObl MpOMTH 3TO PACCTOAHUE Mell-
KOM, emy noHaaobumsoces 01 6 u. MaBecTHO, UTO HAET OH
CO CKOPOCTHIO, Ha 4 KM/4 MeHBIIEH, 4yeM eeT Ha BeJO-
cunege. C xaxkoil CKOPOCTLIO UAET TYPUCT?

" BeibepuTe ypaBHEHHEe, COOTBETCTBYIOIIeE YCJIOBUIO 3aa4-

M, ecau OYKBOiT X of603HaUYeHa CKOPOCTHL (B KMJIOMETpPax
B Uac), ¢ KOTOPO# HAEeT TYPHCT.

A. 6x = 2(x — 4) B. 2x = 6(x — 4)
B. 6x = 2(x + 4) T. §-§=

6x+3>0
PemuTte cucTteMy HepaBeHCTB
T—4x<-1.
A x> -0,5 B. -0,6 < x <2
B. x> 2 I'. Cucrema He MMeeT pemeHHH

VKaKnTe HepaBEeHCTBO, PEIIEHHEM KOTOPOro ABJIAETCS
J1000e 4ucio.

A.x2+9<0 B.x>+9>0

B.x*-9<0 I.x>-9>0

Brinuncaso HeCKOJNIBKO MOCHEeA0BATEJbHLIX YJIEHOB IreOMeT-
pHYeCcKO# mporpeccuu

3 X) =3 e s

W =

’

-

ves}
Haiipnte uneH nporpeccum, 0003HAYeHHLIA GyKBOiM X.

OtBeT:

Ha kaxom pucyHke (c. 193—194) mzobpaskeH rpadpuk
OyHKIHK y=—§x?

Al oMb B Y |
L S -
1t ~If1

A s
LT , |



. Ha rpadukax moxasaHO, KAK BO BpeMs TEJEeBH3UOHHBIX
aebaToB MexaAy KaHauzaramMu A um B Tesmespurenu rojo-
COBaJIX 3a KaKJI0ro u3 HHUX. Ilo TOpHM30HTAaJBLHON OCH
OTKJAaJbIBaeTcAd BpeMsA (B MHHYTaX), IIpPOIeAlllee ¢ Hada-
Jla rOJIOCOBAHHS, a MO0 BEPTUKAJLHOM — YHCJIO I'OJIOCOB,
MONAHHEIX 3a KaHAUJAATa K JaHHON MHHYTe. 3a KOro us
KaHJUJaToOB ObLIO MHOJAaHO OoJiblIe TIOJIOCOB B IIEPUOL C
45-#1 po 60-i1 MHHYTHI AeGaTOBR M HA CKOJIBKO Gojabire?

PR e e

[

Kaagugat B

|

T 10J0__30_AO_5Q 60

L Bpems, muH

Otser:
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2]

Yacts 2

(2) Pasnoxxure Ha MHOXXKHTEJHM MHOrOYJEH
a® — ab - a’ + a

(4) N3BecTHO, uTO mapafoJjia MPOXOAMT Yepe3d TOUKY
B(—l; i) M ee BepINIMHA HAXOAUTCA B HaUyajle KOOPIAU-

HaT. 3alHIINTe ypaBHeHHe Iapabojibl M OIpeNeNATe, B
KaKHX TOYKaX OHA IepeceKaeT MpAMYyIo y = 9.

(4) B opomyioM roay Ha [LBa CaMbIX IIONYJAPHBIX (a-
KyJAbTeTa YHHBepcuTera ObLIO0 momano 1100 3asaBienwuii.
B aTtomM roay 4Mcio 3asiBJIeHHl HAa OAWH U3 3THX (PaKyJIb-
TeTOB yMeHbIIuJI0oCh Ha 20%, a Ha Ipyrodl yBeJIHUYHJIOCH
Ha 30% wu cramo pasueiM 1130. CkKoJbKO 3aABJEHHH
mOoAAHO HAa Ka)KAhlil M3 ABYX (QPAKyJbTETOB B 3TOM ToAay?

(6) Pemnre ypaBHeHHe
(x2—Tx + 132 — (x — 8}x — 4)== 1.

(6) HaitauTe Bce 3HAYeHUS 4, IPU KOTOPHIX HEPABEHCTBO
¥+ (2a+4)x+8a+1<0
HE€ HMeeT pellleHMi.



Pa6ota N2 2

Bapuanr 2
Yacts 1

Kaxomy u3 BaHHBIX TIPOMEXYTKOB MPHUHAAJIEKHT YHCJIO
Tq
9
A. [0,5; 0,6] B. [0,7; 0,8]

B. [0,6; 0,7] T. [0,8; 0,9]

@ Ha pynone oGoes umeercs Hagnuchk: ! = 20 = 0,1 M, rage
| — piauHa pynaona (B Merpax). B kakux rpaHumax 3a-
KJIIOUeHO TOuYHOe 3Ha4deHue [?

A.19< 1< 21 B. 19,9 <1< 20
B. 20 <[ < 20,1 Ir'.19,9 <1< 20,1

@ B Tabaune npuBeseHa cTOMMOCTEL paboT 10 YCTAHOBKe Ha-
TSYKHBIX TOTOJIKOB.

Buj noronka Ilera B p, 3a 1 M? (B saBHCHMOCTH
OT IJIOIAKH TOTOJIKA)
mo 10 M2| or 11 ot 31 CBBILIIE
1o 30 Mm% o 60 m2| 60 M2
MaToBsIit Oenblix 1050 850 700 600
LBETHOH 1100 900 800 700
C'nauneswit Genblit 1200 1000 900 850
U BETHOH 1450 1100 950 900

ITons3yAach maHHBIMH, OpeACTaBJIeHHBIMM B Tabiauie,
ompeliesnTe, KaKOBa OYJAeT CTOMMOCTBL paboT, ecam IjIo-
mage mnoronka 20 M2, IIOTOJIOK TJIAHIEBBIN 3€eJIeHBIN Hn
nedcreyer ckugxa 10%.

A. 2200 p. B. 24200 p.
B. 22000 p. T. 19800 p.
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) BrinosHuTe BHLIYUTAHUE: -

3HaaA QJVHY CBOEro Iara, 4eJOBeK MOYKeT MPHOJIMMKEeHHO
NOACUYHTATh NPOHAEHHOE HM PpaccToAHHEe IO (dopmyJe
8 = nl, rge n — gucnao waros, | — aguua mara. Kaxoe
PaCCTOSHNE IIPOIIEN 4eJOBeK, ecau [ = 40 cm, n = 35007
OTBeT BHIDAa3UTe B KHJIOMETpAX.

OrseT:

CooTHecure Kaxjgoe BbIpaXeHHe C MHOXeCTBOM 3Haude-
HHH nepemeHHoﬁ, IpH KOTOPBIX OHO HMEET CMBICJI.

4-c (4—c)3+¢)

1) 3+c¢ 2 3) (4—c3+0)
a)c#-3nc#4 .

&) ¢ = 4 OrBer: | 1 2 3
B) ¢ # —3

r) ¢ — nwoboe umcao

IIpencraBbTe 3HaueHue BhIpaxkeHua (2 - 10723 - (3 - 10%)
B BUJe AECATHYHON ApoGH.

Otger:

10 _2
Se+c ¢
OtBer:

Hafizute mnJaonmiags NOPAMOYIOJBHOIO TPEYroJbHUKA,
KareThl Kotoporo pasHb (/11+1)cm m (vV11-1) cm.

A. 10 cM® B. 60 cm® B. 5 cm® I. 6 cM®
Pemure ypaBHeHHUe %xz - 3x -8 =0.

OTBer:

B karoll KOOpAMHATHOH# YEeTBEPTH HAXOAZUTCA TOYKA IIe-
peceueHus npambeix 2x + 5y = 4 n 3x + y = =72

A. B I uerBepTH

B. Bo Il yersepTH
B. B III uerBepTn
I'. B IV uerBepTn
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Ot oxmoro ropoza A0 Apyroro aprobyc goexas 3a 3 4, a
aBTomobunr — 3a 2 uy. CkopocTh aBTOMOOHUIA HAa
25 kMm/u Gosblle cKopocTn aBrobOyca. Yemy paBHO pac-
CTOSIHHE MEXXJAy ropomamu?

BriGepuTe ypaBHeHHe, COOTBETCTBYIOIlee YCJIOBHUIO 3a]a-
uyu, ecau OykBoH x 0003HaueHO paccTosgHUe (B KHJIO-
MeTpax) MexXAy TOpoZaMH.

A. 2x = 3(x — 25) B. §+25=§
B. 3x = 2(x + 25) . 2-X2=25
2 3

4x—-2>0
Pemn're CHCTeMYy HepaBEeHCTB

7-6x>1
A.x>1 B. x < 0,5
B.x>% r.05<x<1
YKaHCI/ITe HepaBeHCTBO, Ko'ropoe He HhUMeeT peIHeHHﬁ.
A.x2-42>20 B.x*-4<0
B.x2+4>0 I x2+4<0

Brimucano HECKOJBKO IIOCJEZOBATEJNbHBIX  YJIEHOB
apudmMeTHnyecKON IporpeccHu

ey —8; -5 x5 15 ... .
HaiiznTe 4ieH mporpeccHu, o003HAYEeHHHIN GYKBOH X.

OTeerT:

Ha xaxom pucyuke (c. 198—199) usobpasken rpadpux
byaxnun y = —2x?

A. Yl o B. ¥ l
14 114 4 ‘
01 x .. .0 ? x
M H '
P
o fr— ; ]
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Ha rpadukax mokasaHo, Kak BO BpeMs TeJeBH3HOHHBIX
nebaToB MexAy Kaaamzatamu A m B TenespuTresn roso-
COBAJH 3a KaMkJAoro M3 HHX. Ilo ropmsoHTaJIBHOH OCH
OTKJIaAbIBAETCA BpeMsa (B MHHYTax), Ipomiexmiee ¢ Hada-
Jla TOJIOCOBAHMA, & II0 BePTHKAJBbHOH — YHCJO I'0JIOCOB,
NONAHHBIX 3a KaHAWZATA K AAaHHOH MHHYTe. 3a KOro H3
KAHIUZATOB OBLIO TMOZAHO OOJBINE I'QJOCOB B HEPHOJ ¢
20-i1 go 40-ii MUHYTH [e6aTOB X HA CKOJBLKO Goapme?

S i E
i I Lo
;-_50 . Rela.ngnz::a'f B
;&) | i i H I H
g [ I . :
£ i
‘5130 : P S
e
.“_‘__20 J L /_ _{.v _RaHnnnaT A .....
; | - I ;
l 47T i |

—-101- .

o] [10]20]30 40 50 60|

; ] I , ' |Bpems, MUH

OTtser:

199




(2]

Yactp 2

(2) Pasznoxnre Ha MHOMKUTENU MHOrOWICH
Xy — x2 —xy + x5

(4) UsBectHO, 4uTO mapa6Gojla IPOXOAUT Hepe3 TOUYKY

B("l; l) 1 €€ BEpIIMHa HaAXOAWTCA B Ha4dajle KOOpAHWHAT.
4

3anuinuTe ypaBHeHHe Hapabojibl M OIpedesIUTe, B KaKHUX
TOYKaxX OHA lepeceKaeT nmpamyoo y = —16.

(4) B mepBoM Type oJuMIHAAbI I0 MATEMATHKE AJSA BOCh-
MBIX M JIEBATHIX KJAcCOB ydacTBoBaJio 160 IIKOJIBHHKOB.
HUszpecTHO, uTo 30% BOCHEMHKJIacCHUKOB M 60% zeBaTu-
KJACCHHKOB He MPOIIJH BO BTOPOH# TYypP OJHMIHAZHL.
B pesyarsTare B 3TOM Type OPHHAJNO ydacTHe 85 IIKOJbL-
HHKOB. CKOJBKO BOCBMHKJIACCHMKOB M CKOJBKO AEBATH-
KJACCHUKOB y4aCTBOB&JO BO BTOPOM Type OJHMIIHAALI?

(6) Pemure ypaBHeHITE
(2x® - x + 1) + 2x(2x - 1) = 1.

(6) Haiigure BCce 3HAUeHUA M, NPHA KOTOPHLIX pelleHHEM
HepaBeHCTBA

2-mx+@-m)>0
ABJAETCA JI000€e YHCJIO.



OtBetbi, KOMMeHTapuu, pelienus K pasgeny lil
Pa6ora N2 1

BapunanT 1
Jacts 1
Howmep 1 | 23| als 6 7 8
3ajanus
OreeT B B T 2 B —% A \/g + \/5
m —n
Homep 9 10| 11 | 12| 13| 14 | 15 | 16
3aJaHuA
1—s
Orser 54 | B |2—6lx<-1| T B A B
3—a

3aganue 2. OTBeT JErKko MNOJYYUTh IPUKHUAKOH, He BEINOJIHAS
BRIuMCJAeHME. B camMom jese, B cayuae A KaxkJoe cJjaraemoe

1 1
MeHbIle -, 3Ha4uT, cymma 0,45 + 3 MeHbme 1. B cayuae B
2
Kaxgoe cjaraeMoe Gosabire %, 3gaguT, cymma 0,54 + 3 Gospmme 1.

Cayuau B u T yxxe Mo:xHO He paccmaTpuBarbk. Ho ecan paccMmoTpeTs
UX AJA CAMOKOHTPOJA, TO M B caydae B, n B cayuae I' kaxaoe us

TpeX cJjaraeMbelX MeHbLIE -, a 3HaA4YUT, CyMMa MEHbIIe 1.

3

3ananme 3. Yucna 2a u a + b — orpHIaTeJbHbBIE, OCTaeTCs
cpaBHHUTL ducija 2b u b — a, T. e. CYMMBI IIOJIO2KMTEJBHBIX YHCEJ
b+ bub+ (—a). Tak Kaxk Ha KOOPAUHATHOH NPAMOI TOUKa a pac-
nojoxena gajibmre ot 0, uem Touka b, To |a| > [b|. BmauuT, cymMma
b + (—a) 6oxnbme. Ilonesno nmposepUTh ce6GA, B3AB KOHKPETHBIE HHC-
na, HanpuMep a = —5, b = 2. Mo)XHO IpHU pellIeHUN NOCTYIINTh MHA-
gye: B 6laHKe ¢ 3aJaHUAMH OTMETHUTL HA KOOPAHHATHON OpAMOi
HpHMEPHOE TOJOXKeHue TpeGyeMEIX YHCell; TAKOil PHCYHOK TaKXe
JACT HYXHBIH OTBeT.

3amanue 13. CHauajla OTMETHM Ha KOOPAHUHATHONH NpPSIMOI TOY-
KM g 4 b (HepaBeHCTBO a > b o3HaYaer, MTO TOYKA @& HaXOAHUTCA
npaBee TOYKHK b). A KAK PAaCOOJIOMKEHA IO OTHOMEHWIO K TOYKE @
Touka ¢? HepaBeHCTBO b < ¢ roBOPHT JWIIb O TOM, YTO BO3MOMKHBI
pasHBle BADMAHTHI: TOYKA C COBOAAaeT ¢ TOYKOHM b; TouKa ¢ pacmo-
nosKkeHa Mexay b m a; Touka ¢ pacmoJokeHa mnpasee a. [loaTomy
BepHHIM ABiAeTca oTeer I.
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3agarue 16. B Hauae Mecsalla HeHa cocTasaana 10 p., a B KoH-

ue — 12 p., T. e. 3a MecAl IeHa Beipocia Ha 2 p. Haiinem, ka-
KYIO YACTh COCTABJHAIOT 2 P. OT IePBOHAYAJBLHOHN LEHBI — 3TO 10’
¥ BhIpa3uM ee B mpomeHTax — 3T0 20%.
YacTts 2
3amanue 1. Peme H 1 e. HaiiteM KOopHU KBaJpPaATHOTO TpexuJe-
2
Ha 3x% + 7x — 6; moayunm x;, = -3, x5 = 3
3x2-2x _ x(Bx-2) _ x(Bx-2) _ «x
3x2+7x-6 2 x+3)X3x—-2) x+3'
(x+3)| x—— ( X
3

3ameTuM, 4TO 00JACTH OHpeAeJeHHA COKpamjaeMoH Apo0H yKa-

3eIBATh He TpebyercdaA. OTBeT.

x+3
3ananme 2. Peme nue. Haiinem xBagparn uucesn /6 +.10 u.

3 + 7

(/6 + V10 =16 + 260 =16 + J240; (3++7)° = 16+6.7 = 16+ 252.
Tax kak 252 > 240, To (3+ 7)’ > (\6 + +10)> VYuurnisas,

4To \/34-\/_13 " 3+J’7 — MTOJIOKHTEJIbHbIE YHCJa, NoJiydyaeM Hepa-

BEHCTBO 3+./7 > .6+ 10. OTBeT. 3+.7.

3aganue 3. O rBeT. I'padux —— e B
nsobpaskeH Ha pUcyHKe 1; dyHK- | y : ‘
OuA BO3pacTaeT Ha HPOMEKYTKe
[4; +oo0).

3amaane 4. Pemenne. Ilox-
crasuM y = 1 — 2x B ypaBHeHUe
x? + y2 = az, OOJIYIMIM YpPaBHEHHE
(oTHOCUTENBHO X)

5x2 — 4x + (1 — a® = 0.

o X
Haitnem 3HauYeHMA a, OpH HS
KOTODPBIX 9TO ypaBHEHHE HMeeT '
ABa KODHA:
D, =4-51-a%=5d-1,
1
5a2-1>0, |a|>—.
1
Takxum obpaszomM, cucTema MMeeT AB& pemleHUA OpH a < ———
) NG
1
U npu a>-—. YuureiBasg yciaoBue a < 0, nmonyuaem a<—T.
5 5

1
OrBerT. IIpu a<——. [Ipyrasa BoaMOMHasa (Gopma oTBeTa: NPH

ae (—00;——1 }
V5
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3aganne 5. Pem e n ue. CocTaBHM IO YCJIOBHIO CHCTEMY ypasB-

HEHH#
b +bg* =51 by(1+ g% =51
bg+bg°=102, T.e. |bg(l+q?H)=102.

Pasgenum BrOpoe ypaBHeHMe IO4JIeHHO Ha mepBoe (b; # 0),

bg(l+g¥ 102
IOJYYUM aBHeHMe ————-=—, OTcroga = 2. INToacraBus
yuuM yp b(1rgh 51 na g i
¢ = 2 B mepBoe ypaBHeHHe CHCTeMbl, Haiizem, uto b, = 3.
C nomompio GOpMYJIBI CYMMbI MEPBBLIX 71 4JIE€HOB reoMeTpHyec-

32" -1)

KOH IporpeccHM COCTaBUM paBeHCTBO —  ~ = 3069, M3 KOTOpPOro
2-1
eaepyer, uro 3(2" - 1) = 3069, 2" — 1 = 1023, 2" = 1024,
2" = 2% n =10. Orser. 10.
Bapuanr 2
Yacts 1
Howep 1| 2| 3| 4]s5 6 7 8
3anaHus
6a
Orser B|la|B|Ll|lr| -5 |85 V2-v5
2 a-9
Howep 9 | 10 | 11 | 12 | 13 | 14 | 15 | 18
3amaHuA
1—a
OrseTt -15 A 2-rlx< -2 A B B B
3—s
YYacrs 2
3azanue 1. Pemenue. HalizeM KOpHM KBaJpaTHOTO TpexwJe-
Ha 5x% — 8x - 2; momyunm x; = 1, x, = —%.

5(x-1)| x+—
522 -3x-2 5)_(x-1)5x+2) «x-1
5x2 +2x x(5x+2) x(5x+2) x

(O6nacres ompemesieHHS COKpAaLlaeMoOil ApoOH YKAa3uIBATL He
_ x-1
Tpebyerea.) OreerT. ——.
x

203



3apanue 2. Pemenue. HaitieM xBajaparhl uucen 3 + Jgu

J8 + \6:

3+ B =14 + 65 =14 + 180; (J8+6) =14+2/48 =14+ 192.
Tak xax 192 > 180, To (V8 + V6)° > (8 + V6)> Vuurssas,

uro 8 + 6 m 3 + 5 — moNoXKHTeNBHBEIE UMCIA, HOTy4aeM Hepa-

BeHCTBO 8+6 >3+ 5. OTBerT. 8+6.

3azanue 3. OrBer. I'papur 7
u3obpakeH Ha pDUCYHKe 2; PyHK- :
s yOGhIBaeT Ha IPOMEMKYTKE
(—co; 2].

3anasue 4. Pemenue. Iloa-
CTaBUM Yy = X — 2 B ypaBHeHHe
x% + y? = m?, nonyuum ypasuenue
(oTHOCHUTEIBHO X)

2x2 - 4x + (4 - m? = 0.

Haiinem 3HaueHMs m, mpH
KOTOPEIX 3TO ypaBHEHHe He HMMeeT
peleHni:

D, =4-24-m?=2m®- 4 Puc. 2
2m? - 4 < 0; Im| < V2.

Takum oO6pa3oM, cHCTeMa He HMeeT pelleHHH njLH
2.
-J2<m< \/5 . YuureiBag yciaoBue m > 0, monydaem 0 < m <

Oreer. Ipu 0 < m <+/2; Apyrasi Bo3aMo)KHasa ¢opMa oTBeTa: IpH

m = (0; \2).

3aganue 5. Pem e nue. CocTaBUM II0 YCIOBHIO CHCTEMY YpPaB-
HeHUH: ‘

bg® —bg =240, ba(g*—1)=240.

Pasgenum BTOpoe ypaBHeHHe MO4YJeHHO Ha nepsoe (b, # 0,

. bgg* -1) 240

g # =1), monyyuM ypaBHEHU ——. OTcroga noayvyum

b(g'-1) 80
g = 3, moAcCTaBUB KOTOpOe B INepBOoe ypaBHeHHMe CHCTeMEl Haligem
b, = 1.
BocnonbsoBaBiincek GopMyJIOf CYMMB! NEPBRIX 71 YJIEHOB Ieo-
. 1-(3" -1)
METPUYECKOI IIPOrpeccHu, 3AIMIIIEM DPaBEHCTBO T=364, U3

KOTOpOTo ciaegyeT, uto 3" — 1 = 728, 3" = 729, 3" = 3%
n=6.0rBerT. 6.
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Pa6ota N2 2

Bapmuanr 1
Jacts 1
Homep
samarc 1 2 3 4 5 6 7 8
1—r
Orzer B B r (1,5 x| 2—38|0,018| Mt r
3—6 mn
Homep 9 10 11 12 13 14 15 16
3aaHNA
3a
Orser -6;3| T B B B 2 B | ¥auA
3 A
Ha 5 ThIC.

3amarme 1. Jlasa orBeTa Ha BONPOC JAOCTATOYHO HAWTH

o 2

OAMH 3HAK II0CJe 3ANATOH B AECATHYHOM HPEACTABJEHMH HHCIA o-
2

Ionyunm 9= 0,2 ... . ¥:xe NOHATHO, YTO BEPHLIM ABJAETCA OTBeT B.

3amanne 3. CHavasa 1o tabamne onpezenseM HYXKHYIO CTOH-
mocTek 1 KB, M moronxka — ato 800 p. Torza crommocTh 50 KB. M
cocraBasger 800 - 50 = 40000 (p.). C yuyeTroM CKHAKK HOJAYydYaeM
40000 - 0,9 = 36000 (p.).

3aganue 10. Ilpexmonaraercs, UYTO OTBeT OyAeT MHOJYUeH
x+8y=-7
3x+2y=>5.

3agamue 14. Ilosesmo paccmoTrpers ABa cuocoba: 1) HaiiTu

3HAMEHATENb IIPOrpeccuu g (q = 1 : 1_ 2) ¥ yMHOXXHTE HA 3TOT

3 6
3HaMeHAaTeJlk BTOPOH 4JieH IporpeccHH (x = % -2= %); 2) HaliTH Xx

AHAJIUTHUYECKHUM CI!OCOGOM, T. €. PEeIIeHHeM CHCTEeMBbI {

KaK cpefHee TreoMeTpHYeCcKOe MIOpeAbIAYIero M DOocCJeayIoIIero
yiaeHoB (x > 0).
: YYacts 2

3amanue 1. Pemenue. a® — ab — a®b + a® = (a® - a%) +
+(az—ab)=a2(a—b)+a(a—b)=(a—b)(a2+a)=
= a(a + 1)(a — b). 3ameTuM, UTO cJaraeMele MOXXHO CTPYIIIUPOBATE
unaue: a®>— ab —a’h + a2 = (@® + a®) - @ + ab)= wmT. I

MoxxHO Takske CHadyaJja BBIHECTH 3a CKOOKHM OO6mMiI MHO-
JKMTEeJb ¢, a 3aTeM BOCHOJb30BATHCA METOAOM TIDYHOIHPOBKH.
OrBerT. ala + 1)(a — b).
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3aganue 2. P e e H u e. ITapabona sagaercss ypasBHeHHeM BHIA
y = ax?. TlogcTaBMB B 3TO ypaBHEHHME KOODAMHATHI TOYKH B,

HalzeM, UTO a=-‘1I, T. €. ypaBHeHHe NapaboJibl y=%x2.

PemuM ypaBHeHUe ixz =9; mnoayumm x, = 6, x, = —6. 3Ha-
yuT, napa6oJia nepecekaer npamyo y = 9 B Toukax (6; 9) u (—6; 9).
OrBeT. §y = %xz; (6; 9) u (—6; 9) — TOUKHM mIpecedeHUs NMapadOoJbl
¢ npsimoit y = 9.

3ananue 3. Pemenue. I cnocob. Ilyers B nmpomsiom rogy Ha
nepBeiil parkyJabTeT OLIJIO MOAAaHO X 3asdABJEeHHIl, a HA BTOpPOd —
Yy saABJeHUH; uMeeM ypaBHeHue x + y = 1100. B stom roay Ha
nepBHit dpakyabrer nmoaano 0,8x zaseneHuit, a Ha Bropoii — 1,3y
3asaBIeHNit; mMeem ypaBHenwme 0,8x + 1,3y = 1130. Tarkum

x+y=1100

0,8x+1,3y=1130.

VYmHOxkUM 00e uyacTu BTOpOro ypasHeHuda Ha 10, moayuwmm
x+y=1100
{8x+13y =11 300.

Orcrona x = 600, y = 500. Hanee, 0,8x = 480, 1,3y = 650.
OTrBeT. Ha nepsriii daxynabrer nmogano 480 sasaBneHunii, Ha BTO-
poit — 650 zasBnenn#.

II cmoco6. O6Go3mauuM uepe3d X M Yy UYHCJHO 3aABJIEHUI,
NMOAAHHBLIX COOTBETCTBEHHO HA MNepBHIH M BTOpO# (aKyJLTETHI B

x+y=1130

o6paszomM, moaydaeM cnc'remy{

arom roay. IToayuuM cucTeMy ypaBHeHHE
1,25x+ %y=1100.

Bropoe ypaBHeHHe MOXHO mpeobpa3oBaTb, YMHOXKHB obe ero uactu
Ha 13 n pasaesus Ha 1,25. ITonywum 13 - 1,25x + 10y = 13 - 1100,
T. e. 13x + 8y = 13 - 880. [lanee pemum cucremy

x+y=1130
18x+8y =11 440.

3azaaue 4. Pemeurnue. IIpeacraBuM ypaBHeHHE B BHIE
(x? = Tx + 13)> = (¥ - Tx + 12) = 1. BeezeM 3aMeHy x> — Tx +
+ 13 = y; nonyyuM ypaBHEHHE y2 -yy-1)-1=0, 7. e y2 -
— y = 0. Ero kopuau y, = 0, y, = 1.

VpasueHune x2 — 7x + 13 = 0 KopHe#l He MMeeT; ypaBHEHHUe
x% -~ Tx + 13 = 1 umeeT KopHHU 3 1 4.

3amMeTHM, YTO BO3MOXXHBI M Jpyrue 3aMeHBbl, HalpuUMep
x% — Tx + 12 = y; roraa momydaerca ypaseerme (y + 1)2—y — 1 = 0.
OrBerT. X, = 3, x, = 4.
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3amanwe 5. Pem e n ue. M'pabuk dyaxmuu y = x2 + (2a + 4)x +
+ 8a + 1 — napa6oJia, BeTBM KOTODOii HampaBJieHb! BBepX. 3HAUMT,
OJaHHOEe HEpABEHCTBO He HMeeT DPemeHHHd B TOM H TOJBbKO TOM
ciydae, eciu 3Ta napabona IeIUMKOM pPACIOJIOXKeHA B BepXHeit
HoaymaockocTd. OTCIOfa CIELYET, YTO AHCKPMMMHAHT KBAaAPATHOTO
TpexureHa x° + (2a + 4)x + 8a + 1 ponxeH OLITH OTpHIlATEJIEH.
Hmeem D, = (@ + 2)> — (8a + 1) = a® — 4a + 3 < 0; moayuaem
1 <a<3.01rBerT. 1 <a < 3; apyras Bo3MoxHasa gopMa OTBeTa:
a € (1; 3).

Bapuant 2
Jacte 1
Homep 1 2 3 4 5 6 7 8
3agaHusA
1—8 9
OrseT B T T 1,4 km| 2—r | 0,24 |- B
3—a 5+c¢
Howep 9 | 10 | 11 | 12 | 13 | 14 | 15 16
sagaHuAa
3a
Otger -2; 8 B T r B -2 T KIEI-I-
Ha 15 ThIC.
Yactn 2

3amanuwe 1. Penrienune. x2y - x% - xy + x = (x2y - xy) +
+(x* - x%) = xy(x — 1) + x¥(x — 1) = x(x — 1)y + x). BameTHM, YTO
cnaraeMbie MOYKHO CIDYNIHPOBATh MHAYe: Xy — x° — xy + x° =
= (x%y + %) - (2 + xy) = nrT. 1. MoHO TaKkKe cpa3y BBIHECTH
3a CKOOKH Oo6mui MHOMKHUTENIbh X, & 3aTeM BOCHOJb30BATLCA METOAOM
rpynnupoBkn. OTBeT. x(x — 1)(y + x).

3amanne 2. Penren ue. [lapa6ona samaercsa ypaBHEHHEM BUAA
y = ax®. MogcraBus B 2TO ypaBHEHHE KOOpDAHMHATHEI TOYKH B,

HaiiaeM, 4TO a=—%, T. €. ypaBHeHHe mapaboJsibl y=—ix2. Pemnm
ypaBHEHHE —ix"’ =-16; moayumm x, = 8, x, = —8. 3HaunT, napa-
Gosa mepecekaer mpamyio y = —16 B Toukax (8; —16) u (—8; —16).
OrsBerT. y=—ix2; (8; —16) mu (—8; —16) — TOYKHM mNepecedyeHUA

napabosarl ¢ npAMoH y = —16.
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3ananue 3. Pemienue. Ilycts B IepBOM Type y4acTBOBaJIO X
BOCBMHKJACCHHKOB M I [AeBATHMKJACCHUKOB; BO BTOPOM Type
yuacrBoBayio 0,7x BocbMukjaccHukoB 1 0,4y DeBATHKJACCHHUKOB;
uMmeeM ypaBHenue 0,7x + 0,4y = 85. Takum obpasom, mosydaem

x+y=160

0,7x+0,4y=85.

VYMHOxKHUM 06e "acTH BTOpOro ypasHenusa Ha 10, momyunm
x+y=160
{7x+4y = 850.

Pemue 3Ty cucremy, Haiigem, utro x = 70, y = 90. aiee,
0,7x = 49, 0,4y = 36.
3aMeTHM, YTO IIPHM TOM 2Ke crnocofGe BBeJEHHS IePeMEHHBIX

x+y=160
0,3x+0,6y=T75.

OrBeT. 49 BOCBMUKIACCHUKOB U 36 JeBATUKJIACCHUKOB.

CHCTEMY {

MOJXHO COCTABHThb APYTYI0 CHUCTEMY YpaBHEHHUIi: {

3ananue 4. Pemenune. IlpeacraBuM ypaBHeHHe B BUJe
(2x® — x + 1)? + 2(2x% — x) = 1. Beegem sameny 2x% — x + 1 =y,
nonyuum ypaBuenme y° + 2(y — 1) -1 =0, T.e. y* + 2y — 3 =0.
Ero xopuu y, = -3, y, = 1.

YpaBsHeHue 2x® — x + 1 = —3 xopHeil He HMMeeT; ypaBHEHUe
%. 3aMeTHM, YTO BO3MOJKHBI M
Apyrue 3aMeHnl, Hampumep 2x° — x = y; Torza moayuaercs
1
E .

3aganue 5. Pewmenne. P'paduk dyurnum y = x° — mx +
+ (3 — m) — mapa6oJsia, BeTBM KOTOpOii HaNpaBJieHbl BBepX. SHAYMT,
pellleHrieM HepaBeHcTBa Oyzer Jsio6oe YMCJIO B TOM U TOJBKO TOM
ciaydae, ecau 3Ta napabosia IEeJHMKOM paclioJiosKeHa B BepxHel
noanymniockoctu. OTciona ciaexyer, dTO JUCKPUMWHAHT KBaAPATHOIO
TpexuneHa x° — mx + (3 — m) JoJIKeH GbITH oTpuLaTeseH. UMeeM
D, =m?-43-m)=m?+ 4m — 12 < 0; monyuaem -6 < m < 2.
OrBeT. -6 < m < 2; papyras BoamoxxHas ¢Gopma oTsera:
m € (—6; 2).

2x%2 — x + 1 = 1 umeer ropuu 0 u

ypaeuenue (y + 1> + 2y — 1 = 0. OrBer. x;, = 0, x, =
2



NPUNOXEHUE 1

PexomeHaauumnm no noaroToBke K BbIMOAHEHMIO
3K3aMeHaUuUOHHOW paboTbi

HexoTopblie 0cO6eHHOCTH NEPBOIl YACTH 3K3aMEHA H
PeKOMeHJAIMM 10 MOATOTOBKE K €€ BBLINTOJHEHHWIO

Yacte 1 3x3aMeHAMOHHOH paboOTH HanpaBJeHa HA NPO-
BEPRY JHAOCTH KeHHa 0a30BOrc YpOBHS aarebpamuecKoi
IIOATOTOBKM, T. €. HA MPOBEPKY YCBOEHHUS 3JIEMEHTOB COJep-
JKAHNA, COCTABJIAIOMIMX OCHOBY Kypca ajnrebpni, 6e3 3HAHMA
KOTOPHIX HEBO3MOKHO H3YUEeHHE MATEMATHKH H CMEXHEIX
IpeAMeTOB Ha CTApIIel CTYIIeHN MIKOJEI. Ba3oBasg moOAroToOB-
Ka NpeamojiaraeT 3HaHMe U MMOHUMAaHHe OCHOBHBIX aarebpa-
HYEeCKUX OIpelesIeHHH, TepMHHOB U CHMBOJIOB, (paKToB,
dbopMmyJ, BIageHUe HA 3JIEMEHTAPHOM YPOBHEe BaKHEHAIINMH
aJITOPUTMaMH, YMEHHE MNepeXOoJUTh ¢ OLHOro MaTeMAaTHYeC-
KOT0 fA3bIKAa Ha APYrol m, YTO0 0COOEHHO Ba’yXHO, YMeEHHE
IPUMEHATH CBOH 3HAHUA K PElNIeHHI0 HeCJOKHHEIX 3a/ad KaK
MaTeMaTHYECKOT0, TAK M MNPAKTHYECKOro XapakKTepa. JTa
YaCTh 3K3aMeHa UIpaeT CBOIO cHenuPuiyecKyi0 poJb B OIEH-
Ke yPOBHA HOATOTOBKH IIKOJBHUKOB: HEJb3sd NOJYYHUTH 3a
9K3aM€EH IOJIOMKHTEJILHYIO OIEHKY, He BBIIOJHHB HEKOTOPOE
BIIOJIHE OIpeAeJIcHHOE W 3apaHee M3BECTHOE KOJHYECTBO 3a-
JaHWH U3 IMePBOH YacTh paboThl 34 OTBEAeHHOE Ha 9TY YacCTh
padoTsl BpeMd.

Yacte 1 mpeacraBiena B (popMe TecTa, COAEPKAIMETO
16 saganwii. 3agaHNA PacHOJIOKEHBI I'PpYyIINaMH, OTHOCAIMH-
MUCA K OLHOMY M TOMY Ke colep’KaTeJIbHOMY GJIOKY Kypca
(manpumep, <«Ymcaa», <«Anre6panmdyecKkHe BbIpaXKeHH»
u T. 4.). B cOopauke noMemensr 12 TakHX TeCTOB, IPHYEM
KasKABIA JaH B ABYX BapnaHTax. OHM IO3BOJAIOT HOJYYHUTH
JOCTATOYHO IIQJIHOE NpeACTaBIeHHUEe O XapaKTepe M YPOBHE
CJIOMKHOCTH 3TOM dacTu padoThl, HOTPEHHPOBATHCA B €€ BBI-
NOJTHeHUH.

IIpuHnunuanpHOil 0COGEHHOCTHIO NEPBOI UYACTH SK3aMe-
HAIITMOHHOH paboTHl ABASETCA TO, UYTO AJA Kaxkaoro us 16 za-
JAaHUH HYYKHO YKAa3aTh TOJBKO OTBET, BBIODAB ero M3 YeThi-
pex NpeAJIOKeHHBIX HJIM BIOHCAB B OTBEJAEHHOE AJIS STOTO
MeCTO. OJ.IHaKO, XO0TA B 3K3aMeHAIIUOHHEIE 6J1aHKH 3aHOCATCS
TOJILKO OTBEThI, BKJIIOUEHHLIe B pafoTy 3asaHus He0OXOAUMO
BBEIIIOJIHATH B OCHOBHOM ITMCbMEHHO, HMCIOJL3YSA AJHA 3TOrO
4epHOBUK. PellteHue n0JKHO OBITH 3allMCAHO AKKYPATHO M C
AOCTATOYHOM CTENEeHbIO MOJAPOOHOCTH. JTO Ba)XHO He NOTOMY,
4TO UePHOBHK TOX€ CRAETCHA (OH IIpPOCMATPUBAThHCA He OyaeT),
a AJA TOro, YTOOBI YYEHMK He JONMYCKaJ AOCASHEIX OINHGOK
TeXHUYECKOTO XapaKTepa.
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Hanpumep, eciau Tpebyerca npeo6pa3oBaTh pPasHOCThb
15a2
3a-2 .
HO BEBEIIIOJIHUJI HA ‘{epHOBHKe TaAKHe OeNUCTBHUA:

15a2 _5aw _ 1502 -5a(3a-2) __ 15a2-1542+10a __ 10a )
3a—-2 3a-2 3a-2 3a—-2

Nnu ecanm rTpebyerca HaWTHU 3HadYeHHe BHIpa)e-

—5a, To nenecoodbpas3Ho, YTOOLI yU4eHHK I1OCJIeZOBaTelib-

-2
HHUA (i) » TO 3TO BBIDAXKEeHHUE HYXKHO npeoﬁpasoBaTL, oIrxpa-

fICh HAa U3BeCTHHIE (PaKTHI. Hanpnmep, MOMKHO BOCIIOJIB30BaTh-
CA onpejesieHHEeM CTENEeHH C IeJIBIM IIoKas3aTeJiIeM:

g

-2
vy 14—
MoOKHO HCHOJIL30BATH €Ille M CBOMCTRA CTeIeHH: (%) =(4) 2=

-n n
= 4% = 16. M0XHO BOCIOJIB30BATHCS ¢opmyIoit (%) =(%) s
-2 2
raoe n — HATypajJbHOE YUCJO: (i) =(%) =42=16. B mo6om

caydae 3TO 3aJaHHe CIeAyeT BBINOJHSTH IHNCBMEHHO, IIOCJe-
JOBATEJIILHO M OCO3HAHHO, COOTHOCS CBOU AEMCTBUSA C HU3BECT-
HBEIMU TeOpeTUYeCKUMHU (pakTamMu. (B MpOTUBHOM ciayduae BO3-

2 -2
HUKAIOT OIIUOKU TUIA (i) =-16 uau (%) = 116_)

Bonbnias uyacTh 3ajaHuW¥ NepBO YacTW 3K3aMEHAIIMOH-
HO# paGoTBI — 3TO 3aJaHHUA ¢ BBIOOPOM OTBETA, I'lle U3 YEThI-
pex IpelJIOKEeHHBbIX OTBETOB TOJBLKO OAWH BepHbIN. Hanmuue
OTBETOB BOBCE He O3HAYAET, UTO BEpPHBIH OTBET HYKHO Yragbl-
BaThb, moaGupaTh B T. A. OdeHb 4yacTo TPeOyeTcsi Hemocpexh-
CTBEHHOE pellleHne, BBITOJHAEMOE K TOMY K€ IIHCLMeHHO,
KaK ysKe I'OBOPHJIOCH BEIIIIE.

Ilpuseaem Hexoropsle npumeprl. llycTs B 3ajaHuu npej-
Jaraercd yCTaHOBHUTH, Ha KAKOM M3 IIPUBEJEHHBIX PUCYHKOB
MOKAa3aHO MHOKECTBO PeIIIeHHil CHCTEeMBbl HEPABEHCTB

3x+1>-5

12-2x<0.
Yro6pl OTBETUTHL Ha 3TOT BOIPOC, YKA3aHHYIO CHUCTEMY
HY>XHO CHAYAJIA PEIINTh, Aajlee N300pa3sUTh MHOXKECTBO ee pe-

IIIeHW Ha KOOPAHMHATHON HOpsAMOIi, a 3aTeM COOTHECTH CBOi
PHUCYHOK C PHCYHKAMH, OPEeAJOXEeHHLIMH B 3a7aHuu (puc. 1).
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A. Ly B. 7 N/
-2 -6 -2
B. Ly I L
-2 6 6

Puc. 1

YacTo B 9K3aMeH BKJIOUZETCS TeKCTOBasd 3ajava #U IIpen-
JaraeTrcsa M3 YeThIpeX yKa3aHHBIX ypaBHeHH#l BbIOpPaTh TO,
KOTOpPOE COOTBETCTBYET €€ YCJIOBHIO. B aTOM ciydae BpAX JIHK
€CTb CMBICJ YCTHO AHAJHM3NPOBATh YPAaBHEHUS M MCKAThH Cpe-
o HuX Hy'KkHoe. IIpoie caMOCTOATEJNBHO COCTaBUTH ypaBHE-
HHE M COOTHECTH €ro ¢ mpejJokeHHRIMU. Ilpm sToMm, oaHako,
BEepHOe ypaBHEHHME MOKeT ObITh 3aIlMCaHO He B TOM BHAE, K
KOTOPOMY TpPHBEJNI €r0 YYeHHK, M BaKHO yMeTb pacio3HaThb
PaBHOCHUJIbHLBIE YPABHEHMS, HAIIpUMEpP, TaKHe, KaK

20 20_1 20 _20,1 20 _ 20 _1

x-3 x 3 x-3 x 8 x =x-3 3°
(ECTeCTBeHHO, pacnno3HaBaTh BEpHbI€ OTBEThI, IIpeACTaB-

JICHHBIE B Pa3HOM BHJE, HY}KHO YMeTb He TOJIbLKO IIDHU pelle-
HUH TEKCTOBBIX 3aJla4, HO U B JPYTHUX CHUTyaIlHAX.) 1"

Emore ogre npumep. @opmysioil n-ro uieHa ¢, n

3aJjlaHa IIOCJedOoBaTeJIbHOCTh, B CIIpallluBaeTCda, KaKoe U3 CJie-
AYVIOINHAX YHCeJI He ABJIAeTCs ee YJeHOM:

A. -1; B.- L
. T
B. _E; r- _—6-.

XoTs1 371ech MOXKHO OBLIO OB HEMHOI'O IOPACCYIKAATH B
HOJIY4UTh OTBET HA BOIPOC 3alauyM YCTHO, BCe JKe Mpollle, Ha-
BE€pHOE, HEeIOCPEeJCTBEHHO BBHIYMCIATHL OJWH 3a APYTrUM dYJjie-

HBl NOCJIEJOBATENBHOCTH — JOJro paboraTs He NPHAETCH.
1 2 3
-1 -1 -1
Ilonyunm ¢, = ( 1) =-1, ¢ = ( 2) - %’ C3 = %=_%’
n* _1 n®_ 1
1= = G~ =5 M&il BUAUM, YTO NEepBLIE TPU

VKasaHHBIX YWCJa ABJAIOTCA YJIEHAMHM IIOCJIENOBATEJLHOCTH, a
3TO O3HAYAET, YTO BEpHBII oTBeT AaH noa OykBod I'. MoskHO
0 _1 1
«AJA yOeAUTEeJSbHOCTH» HAUTH H Cg4 = "% T. €. TUCI0 &
AeMCTBUTENBHO HE ABJAETCH 4YJIEHOM IOCJIeLOBATEJIBHOCTH.

B 1o )xe BpeMsa TaKTHKa BBINOJHEHWUHA 3ajJaHHiIl ¢ BbIOO-
POM OTBETOB MOKET OBLIThH pas3HO#. DelBaeT Tak, Y4TO MOXKHO
«MATH OT oTBera». Ilycts, Hanpumep, TpebyercA pasyo-
JKHTHh HAa MHOXKHUTENIN KBaJPAaTHEIA TpeXdJeH 3x% + 9x — 30
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¥ MaHBl TaKMe BapuaHTHl oTBeTOB: A. 3(x + 2)(x — 5);
B. 3(x — 2)(x — 5); B. 3(x — 2)(x + 5); T. 3(x + 2)(x + 3).

KoHeuHO, MOMKHO PEIIMTH 3Ty 3ajady «B Ji0O», BOCHOJIb-
30BABIIHMCH COOTBETCTByroIIeil dopmynoit. OxHaKo KTO-TO,
BO3MOMKHO, ITOCUMTAET, UTO B TEXHUUYECKOM OTHOIIEHUU IpPO-
Ile He PACKJAAbIBATL Ha MHOXKHUTEJNM TpexdjeH, a MNepeMHO-
JaTh OBYUWIEHBI, OCOOEHHO ecnM c¢pasy YBUAETH, YTO OTBETHI
B u T oTnmazaioT, TaK KaK B 3THX CJAydYadX He NOoJydaeTcs
cBoGoauuiii unen, paBublii —30. Torga HY’XHO BCero JUIIb
BBIOpATH BEepHBINI OTBET U3 ABYX OCTABILUXCH.

Ho 6pIBaloT U Takue 3ajJaHUs, KOrJa HeT APYyroro nyTH,
KpoMe KaK OpOCMATPUBATEL NPEAJIOKeHHLIe OTBETHLI — 3TOrO0
Tpebyer dopMmynupoBKa 3azaHmsa. IIycTtn, Hampumep, O 4duc-
Jax a U b n3BecTHO, UTO @ — YEeTHOe 4Uucjo, b — HeueTHOE
ypcso. CrnpamuBaeTrcs, Kakoe M3 CJIAEAVIOIINX YHCeJ IIpHU
9TOM YCJOBHH SABJseTca HeueTHBIM: A. ab; B. 2(a + b);
B.a + b T.a+ b+ 1. BcnoMmuHasa cBOHiCTBa AEJIMMOCTH,
[IOCJIeJOBATEJAbHO yCTaHaBJIHBaeM, uTo ab — uMcjao UdeTHoe,
npousBegeHue 2(a + b) TakiKe UeTHOe, a cyMMa a + b, rge
OLHO cJaraeMoe IeJUTCA Ha 2, a Apyroe HeT, ABIJeTCA He-
YeTHBIM uYucjoM. TakuM o6pasoM, BbibMpaeM OTBeT B.

3aMeTHM, YTO TAaKOro POJAA 3aJaHUA, CIOMKET KOTODBIX
CBA3aH CO CBOMCTBAMH 4MCeJ, AOMYCKAaIOT Ipoctoe u 3ddek-
THBHOE pelIeHNe — MOJeJHPOBAHHE Ha YHWCJIOBOM IIPHMEPE.
(B manHOM cjyuyae MOXKHO B3STb, HAIlpuMep, a = 6 nu b = 7
M BBIYHCJIUTH KaKJA0e M3 YKa3aHHBbIX BbIPaKe€HHH.)

HWNHorzga aHaniu3 NpeajoKeHHBIX OTBETOB IOMOTAaeT cCpasy
YBHIETh BEpPHBIHl, H 3THM €CTb CMBICJ IIOJIb30BATHCH.

Ilycrs, Hanpumep, mansl uncaa: A. 60; B. 64; B. 66;
I'. 68. TpebyeTcsa BLIACHHTD, KAKOE€ M3 9THUX YHCEJ He ABJA-
eTca 4JeHOM apudMeTHYecKoil nporpeccuu 4; 8; 12; 16; ... .

OueBUAHO, YTO YJIeHBI NPOTPECCHU —— ITO IIOCJAELOBATEIBHBIE
HATYpAaJbHBIC YHCaa, KpaTHbe 4. U3 npenoeHHbIX AJA BbI-
6opa uMces TOJBKO OJHO He HeauTca HAa 4 — 310 uucao 66.

IToHATHO, YTO MMEHHO OHO U He SABJIACTCA WIEHOM IPOTPECCHH.

KoHeuHO, OTBEeT Ha MOCTABJEHHEIN BOMPOC MOXKHO IOJIY-
YuTH, pemias 3Ty s3axauy ¢dopMaapHo. A HMEHHO, MOXKHO
3a7laTe Iporpeccuio Gpopmysod n-ro 4iaeHa a, = 4n K IocJe-
ZOBaTeJbHO pemiaTh ypaBHeHusa 4n = 60, 4n = 64 u T. 1.,
OTHICKMBAA TO, KOTOpOe He HMeeT HATYPaJbHOIO KOPHS.
Ho oueBuaHO, 4UTO NepBBIH# cnoco6 NpeANOYTUTE/IEHEe: OH
0oJiee OCMBICJEHHEIH, J]a M BpeMA 3KOHOMHT, HO UM MOTYT
BOCIIOJIB30OBATHECHA Te ydailpecsi, KOTOpble YMEIT AyMaThb, OO~
MeuaTh 3aKOHOMEDPHOCTH. ‘

HexoTopeie BUABI 3aJaHUil pacCuMTAHbI Ha TO, YTO yde-
HUK HaljgeT KOPOTKUM cIIoco0 pellieHus, onupasch Ha H3Be-
cTHbie (paxkThl. BoT nmpumep Takoro sajzanusa. Ha pHCYHKe
2 maobpaxkeHa mnapabona, m Ipeajaraercsa yKasaTb (QOpMyJy,
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KOTOpOil OHa 3ajzaeTcA. BapuaHThl OT- yi
BeToB: A. y = x* — 2; B. y = —x% + 2;
B.y=x>+4;T.y=-x*> + 4. 3znecs,
KOHEYHO JKe, He IIPEAINOoJIaraeTcd, 4uTo
V4YeHUK OyZeT CTPOUTh rpaduKu Iepe-
YUCJEHHBIX (GYHKIHH, ToKa He Ha- ,
TKHETCA Ha HYMHHIH (xoTs m Takoit -2/ o] @ \2 «x
AJIAHHBIA 1 Hed(PeKTUBHBIM IIYTh BO3-

MoxkeH). JlocTaTo4uHO yBHUIETh, YTO BCe
st (GOPMYJIEI MMEIOT BHA y = ax’ + b, Puc. 2
BCIIOMHHTbh 3aBUCHMOCTD HAIIpaBJICHHUA

BeTBeli napaboarbl or 3HaKa Ko3addHIUEHTa @, a TaAKIKE TO,
y10 KoathhunmeHT b — 5TO OpAHHATA IepecedyeHusa mapaboJibl
¢ ocei0 y. Torza craHeT OueBHMAHBIM, YTO BEPHBIM HABJIACTCA
orBetr T

BaxHeHIINM YCJIOBHEM YCIELIHOCTH BBIIIOJHEBUA 3aja-
HUN ABISETCHA OCMBICJIEHHOCTh, OCO3HAHHOCTL AeHCTBHIA H
IPOCTO 3APABBIM CMBICJ. B IPOTHBHOM cJjydae, Aake HMes
HeoOXOAMbIe 3HAHUA, MOMHO IPUHATH K HEBEPHOMY OTBETY.

ITorkasaTtenen Takoii mpumep. B ogmoil m3 sk3aMeHAIMOH-
HBIX paboT B 3aJaHMAX ¢ BLIGOPOM OTBETA ObINA IIPEAJIOIKEHA
3amaua: «IlnaTra 3a KoMMyHaanHBIE yeayru cocraBiaser 800 p.
CKOJBKO TIpHAETCA ILIATHUTE 32 KOMMYHAJIBHBIE YCJIYTH IOCHe
HX noaopokanma Ha 6% ?7» HekoTophle yUYeHHKH BBIOpan OT-
BeT 48 p., T. e. cymMmy, KoTopasa cocraBisger 6% or 800 p. Ira
ommOKa JOBOJBHO THUIIMYHA: BHIIIOJHHB NEPBOE ACeHCTBHe, ydya-
mueca HepeIKo 3a0hIBAIOT O BTOPOM. OAHAKO TYT HAIWIIO eIle
U OTCYTCTBHE 3APABOrO CMEICJIA, 3JIEMEHTADHOI'O CAMOKOHTPOJSA,
HEeIIOHMMAaHHE TOrO, YTO IMOJYUYEHHEBIA OTBeT Heo0XOZMMO COOT-
HeCTH ¢ YCJIOBAAMH 3aJ1auM. Beab yUYeHWKM, JOIIYCTHBIINE 3TY
OmINOKy, TONYYHIN NAPANOKCAJIBHBIA pe3yJbTaT: IIOCHE IOA0-
POYKAHUA YCJAYT CyMMa ILjIaTe-
JKa cTrajia MeHbIHe!

Boo6mie npuBLIYKaA K ca-
MOKOHTPOJIIO, K CAMOIIPOBEP-
Ke JJas yJaIlluxCs He MEHee
BajyKHa, YeM 3HAHWE TPaBHII
n ¢opmya. Beas uenoBeKy
CcBOHMCTBeHHO omunbatbca. U
BCerjga NOJIe3HO NIPOBEPHTH
ceba, HCIOJAB3YA TOT MHJH
MHOH MOAXOZALIHMHN B JaHHOM
CHTYAIlUU IIPHEM.

Tak, myctes Tpebyercs,
UCIIONBL3YH TOTOBEHIH PHCYHOK
(puc. 3), pemnThL cHCTeMy

x+y=4
Tx—5y=-8.

ypaBHEeHHu {
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Haiinsn Ha puUcyHKe HYXHYIO TOUKY M <«IIPOYHTaB» €€ KOOp-
AMHATBLI, €CTECTBEHHO IIPOBEPUTHL cebsi, ITOACTAaBUB HalJeHHbBIE
yucja B YypaBHEHUA CHCTEMBI.

YacTo y4YeHHMK MOKET IIPOBEPUTH ce0dA, BBINOJHUB A
caMOKOHTpPOJIA oOpaTHLIe mpeobGpasoBaHus. Ecau, Hanmpumep,
HYKHO IpefcTaBUTL B cTaHzaprHom Buze uuciao 0,000019,
TO, IOJIYYHUB COOTBETCTBYIOIee IIPOH3BedeHHNEe (a 2TO LOJKHO
6pITe 1,9 - 107°), mosesHO pemHUTH OOpaTHYIO 3ajady —
IPeICTABHUTL €ro B BHAE AECATHUYHOIN ApodOH.

B sakiawuennre 3aMeTHM, UTO IOJE3HO OATHL YYaN[UMCH
HEKOTOpPBbI€ COBETHhI IO MCIIOJB30BAHNIO TPEHHPOBOUHLBIX TeC-
TOB COOpPHUKA B HPOIECCe CAMOCTOSATELHON NOATOTOBKHU K K-
3aMeHy.

ITpesxne Bcero, BHIMONHAA TECT, HYXKHO CBEDATHL CBOH OT-
BETHI C OTBETAMMU, NPUBEIEHHLIMH B cOopHuke. Eciu B Ka-
KOM-TCO 3aJlaHHH OTBET HeBepeH M OIIMOKY HalTH He yaaeTcs
UM e IYTh perueHHs BooOIe HesACeH, TO CJeAyeT o0paTHUTh-
cs 3a KOHCYJbTalMedl K yuuTedr0. BO3MOXKHO, IpHIETCS
NOBTOPUTH COOTBETCTBYIOINUI pasjes Kypca 00 yUeOHHKY.

Heo0s3aTeJILHO BLIMOJHATE KAXILIA TecT OT Hauaja I0
koHOa. IIpocmarpuBas Kako#-JubOO TeCT B IL[eJOM, MOMKHO
OCTAHAaBJIMBATBLCH JIMIIIbL HA TeX 33aAaHUSAX, KOTOPhLIE MOLYT
BBI3BATh 3aTPYLHEHUE.

Haxosel, nojiesaHo 2—3 pasa mopaboTaTs B CHTYAIHH,
OMM3KOA K peasibHOIl: MOCTAPATBCA BEHIIOJHUTEL TECT IIEJINKOM
(nponyckas, OGBITH MOXKeT, Te 3aJaHHsd, NYTh PEIleHUudA KOTO-
PHIX B NPUHINIE HesACceH) ¥ 3aMKCHPOBATH 3aTpaueHHOE Ha
paboTy BpeMA, a TaKyKe KOJHYEeCTBO BePHBIX OTBETOB. Pes3yib-
TAaT YAOBJIETBODHTENbHBIM, €CAIM IOTpadYeHo He 6oJiee
60 MuHYT M BepHO BhInoaHeHO 8 man 9 samauumii. Eciaum xe
3a yKasaHHOE BDEMS YJIaJOoCh BBINIOJHHMTL BepHO 15 uam
16 3agamuii, TO MMeOTCA XOPOLIWe IIAHCHI MOJYYHUTh Ha
9K3aMeHe OTMETKY <«4» HMIH «H».

ITonroToBKa K BBLIMOJHEHUIO 3aJlaHHil BTOPOI uacTH
IK3aMEHAIHOHHOM paGoThI

Yacte 2 paboThl HanpaBjieHAa HA IIPOBEPKY BIaLeHUS BhI-
IIYyCKHUKaMU KYypCcOM aireb6pbl OCHOBHOM HIKOJABLI HA IOBHI-
meHHoM ypoBHe. Habop 3ananuii, npelcTaBjieHHLIN B COOPHU-
Ke, JaeT AOCTATOYHOE NPEJCTABJICHHE O BOSMOXKHOM COAEDIKa-
HUHU M YPOBHE CJIOKHOCTH 3aJaHHUM 3TOM UACTH.

BaxxHO noguepKHYTH, YTO 33Ja¥y STOrO pasfesa (Tak ke
KaK ¥ 3aJay¥M 3K3aMeHaIlMOHHOW paboThl) He BBIXOAAT 3a
PaMKH CcOAeD:KaHWs MaTeMaTH4YecKoro obpasoBaHusi, 0003HA-
YeHHOT'0 CTaHAapToM. IIpeMMyIIeCTBEHHO 9TO 3aJad¥l KOMILIEK-
CHOro xapaxkrtepa. HampaBjieHBl OHM Ha NIPOBEPKY TaKHX
Ka4YeCcTB MaTeéMATHYeCKOM MOJATOTOBKH BBITYCKHHUKOB, KaK
CcIIocOOHOCTh K MHTErpalnuy 3HAHW{ U3 pPas3JWdHBIX TeM KYp-
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ca anreGpnl, yBepeHHOe BiajeHHe (hOPMaJIbHO-ONEePATHBHEIM
anrebpanvyecKUM amIapaToM, a TaK)Xe ITHPOKHMM HabGopom
NPHAEMOB M CHOCOO0B DACCYKAEHHI, YMEHHEe MaTeMaTHYeCKH
TPaMOTHO M SCHO 3allicaTh pellleHHe, IIPHBOAA IIPH 3TOM He-
06xoguMbie NOACHEHHUA M 00OCHOBAaHHA.

IIpoBepka Ha MOBBINIEHHOM YPOBHE ABJSETCA Pa3HOYPOB-
HEBOH, U OJiHA M3 €€ IeJiell COCTOMT B TOM, 4ToOBI auddepen-
IHUPOBATE XOPOINO YCIEBAIINX IMKOJABHHUKOB II0 YPOBHAM
NOATOTOBKM, BHIABUTL HamOoJiee HOATOTOBJEHHYIO YaCTh BEI-
IIyCKHMKOB, B YACTHOCTH COCTABJAIOIIAX IOTEHIHAJ IIPO-
GUABHBIX KJAaCCOB.

B coorBercTBMu ¢ aTHM uyacTh 2 paboTHI BKJIOYAET 3ak4a-
HHA Tpex ypoBHeil crnoxuocTu, IlepBoe 3amamme Hauboiee
npocroe. Kak npasmno, aTo cTaHgapTHOe 3aJaHWE AJITOPHUT-
MHYECKOTO XapaKTepa, HAIPaBJeHHOE HA IIPOBEPKY BJIAJEHUA
(HOpMATBLHO-OIePATUBHEIMU UK IpauuecKuMH ymMeHuaAMu. B
TeXHWIECKOM OTHOINEHHN OHO JIMIMIL HEeMHOTO TIPEBLIINAET 34-
naEns 06a30BOro ypoBHsi. C HUM MOTYT CIPABUThCA INKOJLHH-
KH, AMEILIHe OTMETKY «4», a MHOTJAA U TBEPAYIO OTMETKY
«3». Bropoe u Tperbe 3agaHuA TpelOyroT 06osee BBICOKOTO
YPOBHA HIOATOTOBKHU. Te, KTO cOpaBisieTCd ¢ TAKMMH 3aJaHU-
SAMH, MOTYT PACCUMTHIBATH HA OTJHUYHYIO OIEHKY 3a S9K3aMeH.
N nocnexuue asa — »sT0 HaumboJsee TpyaHble 3agaHusi. OHM
paccuMTaHbl Ha y4alIuxcs, KOTOphble B TOH HMJIM HHOK dopme
NOJYYHIN YCHJAEHHYIO IIOATOTOBKY HO anrefpe — WH3y4aau
9TOT mpeaMeT B o60'beMe IATH HMJM IIECTH YPOKOB B HeJeJlo,
3aHMMaJInCch (GaKyJIbTAaTHBHO, IIOCEINAJNHA 3JIEKTHUBHBIE KYPChI
B PaMKax OpeanpoduIbHOM HOATOTOBKH M JAp.

IIpu moAaroTroBkKe y4aniMXCs K BRINIOJHEHHIO BTODPOM 4ac-
TH 2K3aMEHAIMOHHOM pabGoTHl HEOOXOAMMO MOCTOAHHO IIOM-
HUTH 0 ee auddepeHnupoBanHoM xapakKTepe. [loxbupas 3axa-
HUA Ui TPEeHUPOBKH (HAIIpUMep, B X0Ze MTOTOBOrO IIOBTOpE-
HUA), UX CJIEeAYyeT COOTHOCHUTh C BO3MOYKHOCTAMH H IIOTpe6-
HOCTAMM KaXAOr0 ydanlerocd, a TaK)Ke C YPOBHEM KJacca B
nesom. IIpu aToM He Hago 3a6bIBATh, YTO XOPOIIYIO OTMETKY,
U JasKe <«IIATEePKY», MOXKHO NOJYYHNTb, HEe BBIIOJHAA ABa
IOCHEeAHUX 3ajdaHUA padoThl. Bakmo, YTOOB M yuanimecs
OpLIH 00 2TOM HMHGOPMHUPOBAHI.

Kax y:xe roBopmiaoch, 3afaHUA 9TOH YaCTH dK3aMeHAaIlH-
OHHOH paboThl BBINOJHAITCA C 3aOHCHI0 pelueHusa. Eaun-
cTBEHHOE 00inee TpeboBaHue K 0QOPMJICHHIO PEIIEHUs 3AKJIIO0-
YaeTcsS B CIEAYIOUIEM: NPHUBEJEHHBIC 3AIMCH JOJIKHbBI OBITH
MaTeMaTU4YeCKU DAMOTHEIMHU, U3 HUX AOJMKeH OLIThL SICeH XOf
paccyxaeHHuil yuamerocsa. I[Ipu aTom He caexyer TpeGOBATEH OT
CHAIOLIEro 5K3aMeH CJIUIIKOM MOAPOOHBIX ITUCHLMEHHBIX KOM-
MeHTapHeB. Bo BCAKOM cJiyuae, He Halo TpeOOBATH ONHMCAHUS
aJTOPUTMOB (HanpuUMep, HOCTPOEHUA TrpadHKa, pelleHus He-
paBeHcTBa). JlakoHuuHOe pemieHune (6e3 MPOHMYyCKa BAMKHBIX

215



I4aroB), He cojeps;Kamlee HEeBEePHbIX YTBEDIKJEeHWH, BCE BBI-
KJaAKHA KOTOPOro IPaBMJbLHEI, MOJIXKHO PAacCMaTpHBATBECA KakK
pelrenne 6e3 HeJIOYETOB.

Hano yuuTsiBaTh, 4YTO BO3MOYKHBI pasHble (OPMBI OTBETA.
MoxHO ynorpedJATh JIOOYI NPHHATYIO 3allUCh, IJIaBHOE,
4y1o0LI OHa OblLIa rpamMoTHON. Tak, IpH pellleHUH KBaApPaTHO-
ro ypaBHEHHA MOXKHO IIPOCTO IIEPEUYHC/INUTH €ro KOpHHU: 2; —3;
HAX 3anucath x; = 2, X, = —3. llpn pemlenun HepaBeHCTBa
OTBET MOJKET OBITh JaH KaK B BHJe NPOMEXYyTKa, HAIIPpUMED,
[-3; +), Tax ®m B BHJe IpocTeHmIero HepPABEHCTBA
x 2 —3. Ilpu sanucu obractu onpegenesuss GYHKIUN MOYKHO
HCOOJB30BATH TEOPETHKO-MHOXKECTBEHHYIO CUMBOJHKY, HAa-
apumep (—oc; 0) U (0; 1) U (1; +o0), mam nmucatrs Kopode:
xZ0nx# 1.

Muorue 3azauu, npejjaraeMble Ha 9K3aMeHe W COAEpIKa-
muecsa B pasgene 1l cOopHHMKa, AONMYCKAIOT pa3HBIE CIIOCOOBI
pelieHNs. YUeHHK BIpaBe pellaTh 3ajJady JoObIM M3 HHUX.
CooOparxeHHsT THIIA «MOXXHO DEHIMTL OoJjiee pallMOHAJILHO,
foJiee KpaCMBO» M NOpP. HPH OLEHHBAHMHM He WUrpPaioT pPOJIH.
Opaako B xoJe IOATOTOBKH Ieecoo0pasHO IIOKAa3LIBaTh yda-
IMMMCHA TaKWe pelleHUus, 3HAKOMHUTL UX C HEKOTOPLIMH ODIIHU-
MM IIPHUEMAMH peIleHUsA TeX HJIM HHLIX BHAOB 3aAay, UYTO
OVAeT CAYXKUTH IOIOJIHEHUIO UX «MaTeMaTHUYecKoro baraxa»
M B KOHEYHOM HUTOTE€ MX MATEMATHYECKOMY DA3BUTHIO.

IIpuBenemM npumMepsl DeIlleHMA HEKOTODBIX 33Ja4Y W3 pas-
JUYHEBIX OJOKOB pasgena II, DOMOMIHHMB WX METOAMUYECKUMHU
KOMMEHTapUSIMH.

B Ilpumep 1 (Ne 1.42). [IpeacraBbTe BbIpakKeHUE
x(x + D)(x + 2)(x + 3) — 15
B BHJEe IPOU3BEIeHUS JABYX MHOTOUYJIEHOB.

Ilpeo6pasoBanue «B J0G» HM K ueMy He npuBener. Ilos-
TOMY BOCIIOJIb3YE€MCSH CJIEAVIOIHUM IIPHEMOM: IEePEMHOMKUM
MMONMAapHO KpaillHHEe W CpeJHHE MHOMKHTEJUX — IIPH 3TOM MOJy-
YeHHbIE ITPOU3BEIEHHUA OYAYyT COAEP:KaTh OJUHAKOBLIE YJIE€HBI:
2(x + 1)(x + 2)(x + 3) — 15 = (x? + 3x)(x% + 3x + 2) — 15.

BBeneM HOByIO mepeMeHHyI0 ¢ = x° + 3x. B pesynbrare
HOJYYHMM KBaApaTHRIA TpexuiaeH t(t + 2) — 15, aaa KoTopo-
ro coocof pasfioKeHus1 Ha MHOMKHUTEJNH M3BECTEH:

(it + 2) - 15 =¢2 - 2t — 15 = (¢t — 3)(t + 5).

BepuyBuinch K mepeMeHHOH X, IMOJYYHUM

(x2 + 3x — 3)(x* + 3x + 5).

Bor kak MoKeT BBIMIALETH PACCMOTPEHHOE pellleHHe B
paboTe yualerocs:

x(x + D(x + 2)(x + 3) — 15 = x(x + 3)(x + 1)(x + 2) —
- 15 = (x% + 3x)(x% + 3x + 2) — 15.
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BBeaem 3ameny x2 + 3x = t:
(x® + 8x)(x® + 8x + 2) - 15 = t(¢t + 2) — 15 = 2 - 2t— 15.

Haiizem xopau ypaBHeHus t> — 2t — 15 = 0; moayumm
t, = -5, ¢t, = 3. 3Hauwur,

—2t—15 (t — 3)(t + 5).

TaKRaRt—x + 3x, T0 (t — 3)(t + 5) = (¥ + 3x -
- 3)(x% + 3x + 5).

,L0TBeT: x(x + 1)(x + 2)(x + 8) — 15 = (x* + 8x — 3)x
X(x2 + 3x + 5).

3amMeTHM, q’ro IpueM BBeJEeHUS HOBOI IIepeMeHHOH IJdA
IpUBEeAEeHUA BBIDAKEHUA K 00Jiee MPOCTOMY BUAY MCIIOIb3Y-
eTCA AOBOJBHO YacTO: IIPH IIpeoOpasoBaHMM BBLIDAKEHUH, pe-
NIeHUY yPaBHEHWH, HepaBeHCTB, cucreM. Tak, IpH pPeIIeHuH

6 _ 8 _ _g
CHCTeMbl ypaBHeHHH <{° Y Xty sameHa —L_ = g,
9 10 _ x-y
+ =8
x—y x+y
1 _ p mnospoaser usGasuTbes or ApoGeit (Ne 3.17). Ilpm

x+y
pelleHnr ypaBHeHMA x++/x —20=0 3ameHa /x =t ITO3BOJIAET

n36aBUTHCA OT KOPHA M CBECTH ypaBHeHHe K KBaJpaTHOMY
(Ne 2.21). IIpu pernenun HepaseHcTBa (x2 + 2x)2 + 3(x + 1)2 > 3
sameHa x> + 2x =t nossonae'r IOJYUYUTEL CTAHZAPTHOE KBax-
paTrHoe HepaBeHcTBo t2 + 3(t + 1) > 8, anroputm
peuienusa xKoroporo ussecteH (Ne 4.37). Ilpm ympomenun

1 1-ava
BEIpaKeHUA ———J_+l samMeHa a=b TO3BOJAET «pas-

Ja a(l- \/a_)

isgeTb» B YHCIINUTeJIe Pa3HOCTH Ky60B H COKPAaATUTh ,I[pOﬁL.

B IIpumep 2 (Nt 1.48). Umeer nu mpousBedeHue ab, rae
b = 5 — a, vauboJblilee 3HaUEeHUE, U €CJIH HMeeT, TO IIPH Ka-
KuX a u b oHO gocruraerca?

ITogcTaBsuB B IpousBeleHHE ab BMecTo b pa3HocTh 5 — a,
nonyuum ab = a(b — a) = 5a — a?

Teneps Hajo HCCJIe0BATD xna,upa'mbm TPeXUIeH 5a — a®.

BocrnoneayeMcsa cBoiicTBaMM KBaApaTH4YHOH (GyHKIuU. Ee
rpadbuxk — mnapabona. Kosdpdunuent npu a° orpullaTeeH,
IO3TOMY BeTBUM IapaboJjbl HANpaBJIeHbl BHMU3, M (PYHKIIASA
nMeeT HamOoJblllee 3HAYEHHE.

Taxk xaxk kKopHHu TpexuyseHa — umciaa 0 u 5, To abcmuc-
ca BepmInHEI napatosel pasHa 2,5. Takum o0pasom, HaHOGOJIL-
Ilee 3HAUYEHMEe TPeXwuieH Ha — a°, a 3sHAUHMT, M NPOHU3BEACHUE
ab, npurumaer npu a = 2,5. HalizeMm cooTrBeTcTBYyIOIIEE 3HA-
yegue b: b = 5 — a = 2,5,

OrperT: umeer; npu a = b = 2,5. B
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IIpu oTBeTe Ha BONIPOC 38JaY¥ MBI ONMPAJNCh Ha CBOM-
cTBa KBaIpaTHuHOM (GyHKummu. Boobime, pelneHNe MHOTHAX
3a7lad OCHOBAaHO HA IpPHMMEHEeHWH (PYHKIIMOHAJIBHBIX CBOMCTB
Bmpaxcemxm Tak, 4Jsi TOro 4ToOBI JOKAa3aTh, YTO BhLIpa)KeHHe
x? + 8x% - x + 3 npu mMOOBIX x TIDUHUMAET OJIOKUTEbHbIE
3HaYeHUdA, HAJO IIOKasaTh, YTO KBaJApaTHbIN TPEXUICH 3x% -
— x + 3 Bcerga moaoxkuteneH (Ne 1.44), Yrobwr HaliTm Hau-

10
OoJibIllee 3HAYEHUE BbIpaXXeHHusd » HYJKHO IIpen-
x2+y2+4x—-6y+14

10
CTaBUTh 3Ty ApoObL B BHAe U BOCIIOJIB30-
(x+2)2+(y-3)2+1
BATHCA TeM, UTO BLIPA)KeHHe BHJA a’ NMPUHMMAET HANMEHB-
mee 3uaveHwe npu a = 0 (N 1.46). IToxoxxkum ob6pasom 06-
CTOUT JeJIO C 3afaHHEM, B KOTOPOM HY’XKHO HaliTu HauMeHb-

mee 3HaueHue CymMMmsel /2x —2y+10+ ,/x+3y—3. Tak Kax BHI-

pasKeHMe BUJA A NpHHMMAaeT HaMMeHblllee 3HAUeHHe IPH
a = 0, To Heo6x0AUMO, UTOOBI OJHOBPEMEHHO PABHAJUCH
HYJII0 NMOAKOpPeHHble BhIpadkeHusa 2x — 2y + 10 m x + 3y — 3
(e 1.55).

DakrT CYLIeCTBOBAHUS HAUMEHBIETO 3HAUEHUSA y byHK-
i y = ax° + bx + ¢, rage a > 0, uUcnoJabL3yeTcsa U IPH JO-
KasaTeJbCTBE TOrO, UTO ypaBHeHme (x° + 2x + 2)(x? — 4x +
+ 5) = 1 He uMeeT KopHell. B caMoM nesie, HAMMEHbIIlee 3HA-
YeHHe KaXXJOr0 H3 39TUX ABYX KBAJDATHBIX TPEXWIEHOB PAaBHO
1, HO zocTHraeTcA OHO NPHM pa3HbIX 3HaueHMAX X (Ne 2.41).

M Ilpumep 3. Umerorca nBa pacTBOpa OLHOH M TOM Ke
conu pagHoB Kouuenrpanuu — 35% u 60% . B kakom oTHO-
MIeHWW HAJ0 B3SATH IIEePBBIf M BTOPOIl pPacTBOPBI, YTOOLI
OOJYYUTE PacTBOP, KOHIeHTpanus Kotoporo 40%?

ITyets x — macca mepBOro pacreopa, § — Macca BTOPO-
ro pacTBopa (BbIpa’keHHbIe B OZHUX eguHUIIaX). Torga xKoiu-
YeCTBO COJI B IIEPBOM pacTBope cocTasiadaer 0,35x, a Bo BTro-
pom — 0,6y. Macca HOBOro pactBopa paBHa X + Y, a KOJU-
yecTBO conu B HeM 0,4(x + y). Ilomyuyaem ypaeBHeHME

0,35x + 0,6y = 0,4(x + y),
35x + 60y = 40x + 40y,
= 4y,
x_y,
Yy

O TBeT: mepBbIii U BTOPOHl pacTBOPHL HAXO B3ATH B OT-
Homenuu 4 : 1, %

Penraa sagauy, Mbl HOJYUYHJIM OAHO ypaBHEHHE C ABYMSA
nepeMeHHBIMH, HO CMOTJIM OTBETHTH HA BOIPOC, TAK KaK Ha-
Ao OLLIO HAaNTH He KOHKpPeTHbIe 3HAUEHUSA X U }J, 4 UX OTHO-
nieHue. Boobme, Ipu pelreHMUM MHOTHX TEKCTOBBIX 3aJad
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BOSHHMKAIOT aHAJOTHYHBIE CHTYAllUd — ypPaBHEHHH ITOJydYaeT-
cs MeHblIe, yeM NnepeMeHHbIX. Ho B Takmux 3azauax, KakK mpa-
BHJIO, BOIIPOC CTABUTCHA TakuM o6pasoM, 4TO HaXOAHUTH 3Ha-
YeHUsA BCeX BeJUYMH, 0003HauYeHHBIX OYKBaMH, He Tpebyertcs.
CraHpapTHad NIOCTaHOBKA BOIpPOCa B TAKMX 3afadax OOBIYHO
TaKOBa: HAWTH OTHOLIEHWEe BEJUUYHH, UX CYMMY, HATypAaJib-
HBlEe pellieHus u Jp.

Hanpuwmep, 3agmaua Ne 8.35 cBoguTCcs K CHCTEMe ypaBHe-

y+z+t=1

HUl <x+z+t=

ol |

x+y=%, rae x, Y, 2, t — OpPOU3BOAUTENbHOCTH OpH-

rag. Yro6Ll OTBETHTH Ha BOIPOC 3aXa4yM, AOCTATOUYHO HAUTH
uX O0MmMYyI0 NIPOU3BOAUTENLHOCTb, T. €. CYMMy X + Yy + 2 + £.

3azaya 7.41(1) (Ha apupMeTHUYECKYI0 IIPOrPeCcCHIO)
CBOJIMTCA K PpEIIeHHI0 B HATYPaJbHBIX dYHCJIAX YypaBHe-
Husa 2a, + 9d = 40. Bripasus a, 4epe3 d U BBHINOJHHB
nepeGop, MOJYYUM JBa pelleHus: a, = 11, d = 2 un a, = 2,
d = 4.

M TIpumep 4 (6.39). Haiifure Bce 3HaueHHA k, NPH KO-
TOpbIX HpAMas Yy = kX mepeceKaeT B TPeX Da3JMYHBIX TOY-
Kax JOMaHYI, 3aJaHHYX YCJHOBUAMR

2x+5H, ecimt x<-2
y=141, ecmm —2<x<2
2x-3, ecim x> 2.

IlocTpouM 3aZaHHYIO JioMa-
HYI0O U HOPOBEIEM <«TPAaHHYHBIE»
npAMbIe, KOTOPBLIE 3aXal0TCA
ypaBHeHuamu y = kx (puc. 4).
Oaua M3 9THX TPAMBIX NPOXOAUT
yepe3 Touky (2; 1), a Bropaa ma-
pajiebHA NpAMBIM Yy = 2x + 5
n y = 2x — 3. YpaBHeHue mnep-

Ly

BOIl npaAMOH y = % X; ypaBHEeHHe )
BTOPOH mpamon y = 2x. Us pu-

CYHKa BHAHO, 4YTQO BCe UpAMEIE, /
OPOXOAAINNE Yepes Hadaso Koop- 01 2
AWHAT, HAXOAAIIHUECA «MEXAY»
STHUMHM JABYMSI IPAMEIMUK, IIepece-
KAalOT JIOMAHYIO B TpeX TOUKaX.

1
OTBeT:§<k<2. ] Puc. 4
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B 3amauax, rie ypaBHeHUd, (GOPMYJIbl cogepkaT OyKBeH-
Hble KO3(MUIMEHTH, 4YaCTO MOXKHO HCIIOJIb30BaTh rpadudec-
KHe coo0OparkeHHs, KaK 9TO OLLIO cAelaHO B PACCMOTPEHHOM
npumepe. Hamnpumep, B 3ajgauye 3.43 TpebGyeTca HaliTn
BCE€ 3Ha4YeHHUA d, IOPH KOTOPHIX peleHHMEeM HepaBeHCTBa
x2 + (2a + 4)x + 8a + 1 > 0 sBaserca awoboe yuciao. I'pa-
UK TpexusieHa B JIEBOM YacTM HepaBeHCTBa — 3TO INapabo-
Jla, BETBH KOTOpOI HampaBsjieHbI BBepx. Ilepedopmynuposas
MOCTABJIEHHBIH BOIIpOC, IIOJy4YaeM, YTO HY:KHO HalTH Bce 3HA-
4YeHUA @, IPH KOTOPhIX mapadoJja pacIoJOosKeHa BbIIlle OCH X.
Teneps NOHATHO, YTO HYKHO pPeLINTHL HepaBeHcTBO D < 0.
TouHo TakK sKe, omHpasAch Ha HArJIAZHBIE IpeLCcTaBIeHUA,
MOKHO PACCY’KAATh HHaue: BeplIMHa Iapabojbl Jo/KHA HAa-
XOAUTLCH B BePXHEHl MOJYNJOCKOCTH, T. €. 3ajada CBOLHUTCH
K pellleHHIO HepaBeHCTBAa y, > 0, rae y, — opaAuHara Bepiin-
HBI mapaboJibl.

Boobine, MHorue sagaHus AONYCKAIOT Pa3HEBIE CIOCOOEBI
pemnenud. Jlajke TEKCTOBBLIe 3a[au¥, AJA KOTOPBLIX OCHOBHBIM
criocoGoM pelleHudA ABIAeTcA ajarebpandeckuii, B psage Ciy-
YyaeB MOTYT OBITL peIlleHBI apH(PMeTHUYECKH.

B IIpumep 5 (Ne 8.26). ATo6yc oTIpaBMICaS U3 NIYHKTA
A B nyHKT B. OzHOBpeMeHHO HaBCTpeuy eMy U3 B B A BEI-
exaJy Bejocuneguct. Yepez 40 MHH OHU BCTPETUJIHCh, U KaiK-
OBIH TIPOJOJIKMJI ABHKEHME B CBOeM HampapjieHUH. ABTOOyC
npubblr B nyHKT B uepes 10 muH mocie sBcTpeun. Yepes kKa-
Koe BpeMs IIOCJIe BCTPeUM NPHOLIT B A BEJOCHIEIUCT?

Bygem paccyxgath Tak. Ha myTh mocjie BcTpeuu aBToOyC
3aTpaTtuy B 4 pa3a MeHbIIIe BPeMeHW, YEM Ha NYTH A0 BCTpe-
yp. Eciau TOUYKy BeTpeunm 00603HAUuUTH OyKBOil C, TO M3 CKa-
3aHHOro cJjaeayet, uto AC B 4 pasa Goablne, yuem BC. Toraa,
BEJIOCUIIESNCT I[IOCJIe BCTPEUM IIPOeXaJjl paccTosHue, B 4 pasa
foJsibIliee, YeM OO BCTpPeYM, a 3HAUUT, OH 3aTpPaTUJ Ha HEro
40 - 4 = 160 (MmuH).

OTrBerT: uepesd 2 u 40 Mmun. @



NMPUNOXEHUE 2

BeposTtHOoCTb M cTatucTuka. Mpumepsl 3apaHuiA

3aaHUA, BKJIOUEHHEIE B HpeI[CTaBJIEHHLIfI HHAXe CIIMCOK,

IpeAJIaraeMele JJIA BKJIOYEHHSA B 9K3aMEHAMOHHYIO pabory,
HaIpaBJieHbl HA MPOBEPKY CJAEAYIOIMX YMEHHI:

pelmaTs KOMOMHATODHEIE 3aJ]aUl, MCIIOJE3Ys IIepefop Bcex
BO3SMOKHBIX BADHAHTOB HJIKM IIPABHJIO YMHOKEHUA, 4 B 3a-
OAaHKAX BTOPOi YacTu — ellle U HEKOTOpPhIEe CNellMajibHEIe
OPHUEMBI;

ONIpeAeJIATh TAKHNE CTATHCTHUYECKHE XapaKTEPUCTHKHU, KaK
cpeaHee apudmMernyeckoe, MeIUAHa, MOJA, BBLINOJNHASA NDHU
3TOM HeOOXOAMMEIE ITOJXCUYEeTHI;

HaXOJIHTh OTHOCUTEJBHYIO YACTOTY ¥ BEPOATHOCTH CJydaii-
HOTO COOBITHS, HMCHOJb3YA TOTOBBIE CTATHUCTUYECKHUE TaH-
Hble; OTBeYaTh Ha IIpPoCTeiilline BOIPOCHI CTATHCTUYECKOI'O
XapakKTepa;

BLIYMCJATH BEPOSTHOCTH COOBITHA B KJIACCHYECKOH
MozeaH (B 3aJaHMAX IepPBOM YacTH — B IPOCTEHMINX CH-
Tyalusax, B 3afaHUAX BTOPOW YACTH — C HCIIOJb30BaHU-
eM KOMOMHATOPHKMK OJS ONpeesleHHA YHCIa HCXO0A0B);
BBIYHCJATL N€OMETPHYECKYI0O BEPOATHOCTb.

3ananusa aag dactu 1

KoMmOuHATOpDHKA

1) Brimucassl B IOpAJKE BO3pPACTaHHA BCe TPeX3HaUHBIE
qucia, B 3alUCH KOTOPBLIX HCIOAB3YIOTCA TOJBKO HUGPHI
0, 2, 4, 6. Kakoe uuciyo ciaegyer 3a uucyiom 426?

2) BrimucaHbl B HOpAJKE BO3PaAcTAHUA BCe TPeX3HadHbIE
YKCJa, B 3alIMCH KOTODBIX MCIOJB3YIOTCS TOJNLKO HUQPH
1, 3, 5, 7. Kakoe uucio ciaenyer 3a umciaom 537?

1) B xopoGKe JeskaT dYeThIpe mapa: OeJyblii, KpacHBIH,
CUHWH, 3esieHbIi. VI3 Hee BhiHMMaIOT ABa mapa. CKOJIbKO
CYILIECTBYET CIOCO0OB caesiaThb 3TO?

2) B kopoOke JiexxaT 4eThipe IIapa: aBa OenbIX, KpPaCcHBIH,
senenpiii. M3 Hee BrIHUMaloT aBa mapa. CKOJbBKO
CYUIECTBYEeT Da3/IMYHLEIX BApPHAHTOB BBIHYTH ABa IlIapa
pasHoro usera?

1) "Us kgacca, B KOTOPOM VuHuTca 15 OeBoYeK u
10 ManbUYUKOB, HYXHO BLIOpATh OAHY AEBOUYKY M OIJHOT'O
MaJIbUYMKA AJIA BeeHMA MIKOJLHOTO Bedepa. CHOJILKHMH
crocofaMHe 3TO MOJYKHO CHAEJAThL?

2) N3 rnacca, B kKoTopoM YyuuTca 10 pgeBouerk wu
13 MaJIbUYUKOB, HYYKHO BEIOPATH AJS AEKYPCTBa IIO
KJIACCY OAHY HEBOYKY H OZHOr0o Majdbumka. CKOJIbKHMU
crocof0aMu 3TO MOYKHO CHeJIATH?
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10.

1) B uemnuonatre ropoxa mno ¢yrbosy uUrpaeTr AEcCAThH
KomaHA. CKOABKMMHM cIioco0aMy MOTYT paclpeleuTbCs
TPH IPU30BBIX MecTa?

2) B ueMnmmoHaTe Tropoga M0 XOKKe HIrpaeT ceMb
KoMaHI. CKOJBKMMHU CIHOCO0aMH MOTYT pacipelefHThCH
TPH MIPH30BBIX MecTa?

1) B pacnmcaHuu ypoKoB Ha cpeay AJsf IIEPBOro KJacca
OOJIPKHO OBITH YETHIPE YPOKa: ABa YPOKa MaTeMaTHKH,
YPOK UTeHHA M YpPOK GuakyabTypbl. CKOIBKEMU
cnoco6aMH MOXHO COCTABHUTL PACIHHCAHHE Ha dTOT HeHb?
2) B pacnucaHMM ypOKOB Ha cpeAy IJdA MepPBOro KJacca
JOJI3KHO OBITH UETEHIpE YpPOKa: YPOK MaTeMaTHKH, YPOK
yreHUsaA M ABa ypoka GQu3KyJAbTYpbl. CKOJBKHUMU
CcIocoBaMH MOJKHO COCTABMTL PACHMCAHME HA ITOT AEHBL?
1) B kondepennuu yuacrsosano 30 denaosex. Kamxabri
VIaCTHUK ¢ KaXKABIM OOMEHSJNCA BU3MTHON KapTOUKOI.
CKOJIBKO BCero moHaAOOUJIOCH KapTodeK?

2) Cemepo apyseil pasmpexajJUCh Ha HOBOrOJHHEe KaHU-
KyJabl. Ilepexr HoBBIM rooM KaKIbIii M3 HHX IOCJAJ
BCeM oOcTaNbHBIM SMS-coobmennsa. CKOIBKO Bcero
coobIeHU# OLLIO OTIPABJIEHO?

1) CxogbKO Tpex3HAUHEBIX YMHCEJ MOMHO 3allucaTh,
HCIOJIb3YA TOJNbKO nudpps 0, 2, 4, 67

2) CKONBKO TpexX3HAUuHEIX UYMCeJ MOXHO 3alHCcarTh,
UCHoJL3ys ToJbKO uubpsr 0, 3, 6, 9?

1) B wmMeHI0 IUKOJBHONM cTONOBOH# 2 pas3HBIX CyIa,
4 BTOopeiX Omioma M 3 BUZa cokKa. CKOJABKO MOXHO
COCTaBUTh BapHaHTOB 00eda u3 Tpex Ouawox?

2) B rapaepobGe BBIONYCKHUKA 5 pas3HBIX pyballex,
4 ramctyka # 2 KocTioMa. CKOJIBKO CIIOCOO0B OJEThCA Ha
BBIIIYCKHO# Beuep y HEero mMeerca?

BepoarHocTh

1) Hona 6paka IIpM IIPOM3BOACTBE IIPOIECCOPOB COCTAB-
aaetr 0,05% . C kakoit BepoOATHOCTBIO IIPOLECCOP TOJb-
KO ‘;To KYIJIEHHOr0 KOMObIOTEpPA OKAaXXeTCA HCIpaB-
HEIM

A. 0,05 B. 0,95 B. 0,0095 I'. 0,9995

2) Hona Opaka npu IOIPOU3BOACTBE OJIOKOB NHTAHUA
coctaBiasaer 0,25%. C Kako#i BepoOATHOCTBIO OJIOK
IMHTAaHUSA TOJBKO YTO KYIJIEHHOr0 KOMIBIOTEPA OKaXKeTCs
HCIIPaBHBIM?

A. 0,25 B. 0,75 B. 0,9975 I'. 0,0025

1) Uz cnosa DK3AMEH cnyuaiiepiM ob6pa3om BBIOHDA-
erca oxHa OyxBa. KaxkoBa BepOSAITHOCTH TOro, UTO OHA
OKa’KeTcHA TJIacCHOH?
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11.

12.

13.

14.

15.

2) s caoBa OJK3AMEH cuayuaiiHEIM 00pa3oM BeIGMpa-
eTcsd oAHa OykBa. KakoBa BEpOATHOCTh TOr0, YTO OHA
OKaXKeTcA COTJIacHOI?
1) "3 xjacca, B KoTopoM yuarcs 15 MaalbuYMKOB H
10 gmeBouek, BRIGHPAIOT MO JKPeOUIO OTHOrO JAEXKYPHOrO.
KakoBa BepOATHOCTH TOTO, YTO 3TO OyZeT AeBO4YKa?
2) U3 xJaacca, B KOTOPOM Yyd4YaTcd 8 MaJb4HKOB H
12 geBouYeK, BEIGHPAIOT IO KPeOHI0 OJHOrO JAEKYPHOIrO.
KakoBa BepPOATHOCTh TOTO, YTO dTO OyAEeT MAJBUYHUK?
1) OgnoBpemenHO Opocaior 2 MoHeThl. C KaKO# BepoaT-
HOCTHI0 HAa HUX BBINAAYT ABa opJhaa?
2) OzuospemenHo 6pocaror 2 moHeThl. C Kakoil BeposaT-
HOCTHI0O Ha HHUX BBINAAYT ABE pPEeIIKu?
1) H3 xopoOKku, B KOTOpPOil a Oesnblx M b 4epHEBIX IIAPOB,
Hayraf BBIHUMAIOT OAMH UIap. KakoBa BepOATHOCTH TOrO,
uro o O6yneT GenbIM?

b

a a b
A. B. ¢ r.——

b B. a+b
2) U3 xopobru, B KOTOpo# a Genbix M b YepHBIX MIApOB,
HAYTaJd BLIHUMAIOT ogKH Inap. KakoBa BepOSATHOCTH TOTO,
uytTo OH OyzeT UepHBIM?
b

a a b
A. B. 2 T. e

b B.o+w
1) B amuke 2 kpacueIx um 2 cuHux mapa. M3 Hero, He
ARSI, BLIHUMAIOT JBa mapa. KakoBa BepOATHOCTH TOrO,
4T0 OHM OYAYT OXHOTO IBera?

A. 2 B. B. 1 T. %

3 2 3
2) B amuxe 2 KpacHnIXx ¥ 2 cuHMX miapa. VI3 Hero, He
raafaA, BBIHUMAIOT ABa miapa. KaxkoBa BepOATHOCTH TOrO,
YTOo OHH OyAyT pasHoro mseta?

A B 1

| Pt

1 1
-3 ) B. 3 I. 1
CraTuncTuRa
1) Uz Tpex kapauzaToB B cbopHylo Poccum mo ctpensbe
u3 apbajiera HY}KHO oToGpaTh ABOMX. PeIlreHO czeJsarh
3TOT OTOOpP NHO OTHOCHTEJLHOH 4YacToTe NONaJAaHUA B
MHIIIEHb, KOTOPYIO OHM NOKAa3aJi HA TPEHHPOBOUYHEBIX
cbopax. Pe3ynbsTaThl ImpeJcTaBleHEI B Tabauie.

PaMuINA CTPEJKa YHcj10 BBICTPEJIOB Yucjo nonagaHui

JlyukuH 120 100

ApbGaneroB 200 120

ITyacxkun 150 110
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Krto u3 crnoprcMeHoB 6yaer BKJIOUeH B c6OpHYIO?

A. Jlyukun u ApbaneToB

Bb. Apb6anetroB u llyapkuH

B. Jlyurkun u Ilynbkuu

T'. Bce 0AMHaAKOBO JOCTOMHBI

2) W3 Tpex Bpatapell B cbopryoo Poccum no XoxkkKew
HYJKHO O0TOOpaTh ABOMX. PellleHo caesaTbh 3TOT OTOOD MO
OTHOCHUTEJIbHOM YacTOTe OTPaskKeHHBIX OPOCKOB, KOTODYIO
OHM TIOKa3aJ¥y B YeMNHOHaTe. Pe3yJbTaThl IPeACTABJIEHE]
B Taldauile.

damununa BpaTapsa Yucao 6pockon ‘-Incnoﬁ;zg::)i;enﬂux
Tperbakon 120 100
YeTBEepYyXUH 140 110
ITaraxos 160 140

16.

Kro m3 Bparapeit 6yger BrkaoueH B cOOpHYyI0?

A. TperbsikoB U YeTBepyXHH

B. YetrBepyxuH u IlaTaxos

B. Tperbakos n Ilarakos

T. Bce 0oOMHAKOBO OOCTOMHEI

1) Baca usMepas B TeueHUe HeZeJU BpeMsi, KOTOpPOe OH

TPATUT HA JOPOTY B IMKOJY W K3 IIIKOJBI, & PE3yNbTATHI
3amucLIBaI B Tabauimy.

Jenp Hemenn ITn Br Cp Yr IIT C6

Bpemst m10 mkoasl (MHH) 19 20 21 17 22 24

Bpemsa us mxoam (MuH) 28 22 20 25 24 22

Ha cxoabko MHHYT (B CcpejHeM) JAOpora M3 IIKOJEI
3aHHMAaeT y Hero GoJiblile BpeMeHH, YeM J0pora B IIKOJIy?
2) BaHsa u3MepHAJ B TeueHHE HeJeJU BDeMs, KOTOpOe OH
TPATHUT Ha NPHUIrOTOBJEHHNE AOMAIIHEro 3aJaHUA U IPO-
CMOTp TeJenepexad, a pe3yJbTAaThl 3alHCHIBag B Tab-

JUIY.

Jens mezenu ITn BT Cp Y ITr
Bpems Ha nomallHee 3ajJaHue 120 80 100 90 110
(MuH)

Bpemsa Ha npocMoTp TeJsenepe- 80 100 | 120 | 100 | 140
xay (MUH)
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17.

18.

19.

20.

Ha ckoabko MuHYT (B cpeaHeM) IIPOCMOTP TeJenepenau
3aHAMayl y Hero 6oJjiblle BpPEMeHN, YeM IIPHUTOTOBJIEHUE
HOMAIIlHEero 3agaHua?
1) IToesga nmpuOBIBaiu Ha CTAHIMIO METPO CO CJEAYIO-
IIMHA HHTEpBaJlaMU:

2 Mmue 11 ¢; 2 Mmua 8 ¢; 2 mun 10 c;
2 muau 12 c; 2 mun 19 c.
HalinuTe cpeiHee 3HadYeHHe M MeZMaHy KAHHOTO pAJa
HHTEPBAJIOB ABUKEHUS.
2) TenedpoHHLle 3BOHKH MOCTYIAJHU B IUCIETYEPCKYIO
cayx0y BOK3ajia CO CJAEAYIONIMMH MHTEpPBaJIaMM:

1 mur 10 ¢; 1 Mmuu 30 ¢; 1 mun 20 c;
1 mua 10 ¢; 1 Mmum 15 c.

Haiiazure cpeAHee 3HaueHHMe M MeAHaHy XAaHHOI'0 paga
HHTEPBAJIOB MEKAY 3BOHKAMH.
1) B Teuenne uerBepTn TaHaA moayuuyia ciegylomive
OTMETKH II0 PM3uKe: OZHY <«ABOMKY», IIECTH <«TPOEK»,
TPH «4YeTBEPKM» M NATH <«IIATepoK». Halinute cpexHee
apudMeTHUECKOe M MOAY €€ OI[eHOK.
2) B reuenue uerBepTu IOpa mnoayumn craexyimommue
OTMETKH II0 MATEMATHUKE: 1B «IBONKH», NATL «TPOEK»,
4eTHIPE «4YE€TBEPKM» H HAEBATh «MNATepoK». Halixure
cpenHee apudMeTHdYecKoe U MOJY €ro OLEHOK.
1) IlpesugenT komnanuu nojaydaer zapmniaary 100000 p.
B Mecsdll, 4eTBepo ero zamectuTeseii — mo 20000 p., a
20 caymxamux kKomunanum — mno 10000 p. Haiianrte
cpefHee apudMerndecKoe H MeIHAHY 3apmjaT Bcex
COTPYAHHKOB KOMIIaHHH.
2) Ilpe3uaeHT KoMIaHum ImoJsiyuaeT 3apmaary 150000 p.
B MecCHll, uYeTBepo ero zamecTHreseit — mo 25000 p., a
20 caymamux xKommaHum — mo 5000 p. Hailiaure
cpegHee apudMeTHYeCKOe U MeJHaHY 3apmjaT Bcex
COTPYAHVKOB KOMIIAHHH.
1) Kakoe u3 yTBepXIeHWI HeBepHO?

A. Ecau paz cocrTouT m3 OJMHAKOBBIX YHCEJ, TO €ro
pasMax paseH 0

B. Ecau pax cocTOUT M3 OAMHAKOBLIX UYHKCEJ, TO €ro
cpenHee apudMeTHYecKoe ¥ MeAUAHA PABHHI

B. Ecau pasmax psaga pasex (0, TO OH COCTOHT H3
OOVHAKOBBIX YHCEJ

I'. Ecaun cpennee apudMeTHUYEeCKOe U MeAHaHA pPALA
paBHBI, TO OH COCTOUT U3 OAWHAKOBHIX UYHCEJ

2) Kakoe 13 yTBepIeHUH BepHO?

A. Eciu cpeaHee apudmeTudyeckoe pajga Goasiae 0, To om
COCTOMT H3 IIOJOYKHMTEJbHBIX YHCeJ

Bb. Ecaun memuana psaga Mmenbine O, To OH COCTOUT U3
OTPHIATEJIBHBIX YHCe]
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21.

B. Eciiu pasmax psazga paseH 0, To Bce yncia pafa paBHbL 0
I'. Ecau Bce uyuciaa panxa Goabire O, TO ero cpeaHee
apudMeTHUYECKOEe M MENHAaHA IOJIOKUTEJIbHBI

1) Poct Mamu paBer 132 cm, a mMeguaHa DOCTOB BCeX
meBoueKk u3 ee kKjaacca pasHa 130 cm. Kakoe wus
YTBEep:KIeHUE BepHO?

A. B xiacce o6sa3aTelbHO €CTh AeBOYKAa BbIlIe Mamu

B. B xiacce 06a3aTelbHO ecThb feBodka poctoMm 130 cm
B. B kuacce o0asaTenbHO €CTh AEBOYKA POCTOM MeHEE
130 cM

T'. B xaacce 06s3aTeJbHO eCTb AeBOYKa HHKe Maru

2) Pocr Mamu paBen 132 cm, a cpeiHuUil pOCT BCex
neBoUYeK u3 ee Kjacca paseH 130 cm. Kakoe us
VTBEPKIeHU BepHO?

A. B Kaacce Bce meBOUKH, KpoMmMe Mainu, MMeEIOT POCT
130 cMm

B. B kaacce o6A3aTeJIbHO €CTh AeBouKa poctoM 130 cm

B. B xiacce 00A34aTeJbHO €CTh AEBOYKA POCTOM MeHee
130 cMm
I'. B kaacce o06A3aTeJIbHO €CTH AeBOUYKa pocroMm 128 cm

3aganua aada yactu 2
Kom6uraTopuka

1.(2) 1) Ha pgenoByio BCTpeuy IPHILIO 5 yenoBeK. Kaskawrit

¢ KaXKJABIM oO0MeHaAJCa pykomoxatueMmM. CKOJIBKO BCEro
PYKOIIO3KaTHi OBLJIO COBEpIIeHO?

2) Ha BcTpeuy BBINYCKHUKOB npumijo 10 desngoBex.
Kapapiii ¢ KaXALIM OOMEHSJICA PYKOIOXKAaTHeM.
CKOJIBKO BCEr0 PYKOIIOXKATHH OEIJIO COBepIieHO?

2.(4) 1) B pacnMcaHMM YpPOKOB Ha cpeay JAnas 7 KJjacca

JOJIKHO OGBITH OATHL YPOKOB: ajredpa, DYCCKHiII S3BIK,
JuTepaTtypa, reorpadua u pusKyiasTypa. CKOJIBKHUMU
criocofaMy MOXKHO COCTABHTH pacllMCaHUe Ha 3TOT AEHb,
€CJU YPOKH PYCCKOrO A3BIKA M JIUTEPATYDPHI JOJIPKHBI
CTOATH PSIIOM, 4 YPOK (PUBKYJIBTYPHI — MOCIETHNM?

2) B pacnucaHMM YpPOKOB Ha 4YeTBepr AJA 8 KJjacca
IOJIKHO OBITh HOATH YPOKOB: aJjredpa, reomeTpus,
dbusurKa, Ouomorus u reorpadpua. CKOIBKHMHU
crocofaMy MOJKHO COCTABUTH PACIIUCAHHUE HA 3TOT AEHB,
€CJIH YPOKHU aJreOpbl M reoOMETPHH JOJI)KHBI CTOATH
pAZOM, a YpPOK GHOJIOTMH — IIePBBIM?

3.(4) 1) U3 HeueTHBHIX nUdpP COCTABJIAIT BCE BO3MOKHBIE

4ypcJa, coaepakalnne He Gosee yeTbipex nudpp. CKOIBKO
CYILIECTBYET TAKHX 4YHCEJ?
2) N3 uyerTHBIX IHPP COCTABIAIT BCE BO3MOXKHEBIE
yucJa, cogepxauiue He 6osee ueTbipex nudpp. CKoaAbBKO
CYIeCTBYET TAKMX YHcea?
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4.(6)

5.(2)

6.(2)

7.(2)

8.(2)

9.(2)

1) Ilocne XOKKe#HOro mMaTua KasKAbIH MIPOK OAHOM
KOMaHJbl OOMEHAJICS PYKOIOMATHEM C KaMXIbIM MIPO-
KOM Jpyroii koMaHAbi. CKOJBKO BCEro UTPOKOB IIPHCYT-
CTBOBAJI0O Ha IJOMIaAKe, ecJHd OBLJIO COBepIIeHO
328 pykomoxarus?

2) Ilocne ¢duHanbHOM mrpsl B KBH Ka)XABIiA UTPOK O4-
HOM KOMaHABI OOMeHANCA PYKOMOMKATHEM C KasKIbIM
UTPOKOM JIpyroii KomMaugbkl. CKOJBKO BCEro HUTDOKOB
OPUCYTCTBOBAJIO Ha CI€He, ecJH OBLJIO COBEpIIEHO
221 pykomoskarue?

BepoaTHOCTH

1) ITox6pachsiBaloT OBa HUrpaabHEIX KyOuKa. KakoBa
BEPOATHOCTL TOr0, UYTO B CyMME BBINIAZET 5 OUKOB?

2) TlopGpacriBaloT ABa HrpajdpHBIX KyOmka. Kakxosa
BEPOATHOCTb TOTQ, UYTO B CymMMe BhImajger 6 oukon?

1) Kaprouku ¢ nudppamu 1, 2, 3, 4, 5 nepemerruBarT
M BBEIKJIAALIBAIOT B paAl. KakoBa BepOATHOCTH TOr'O, UTO
MOJIYYUTCA YEeTHOe UHCIIO0?

2) Kaptouxku ¢ muopamu 1, 2, 3, 4, 5, 6, 7 nepeme-
MINBAIOT U BBIKJAZABIBAIOT B pAl. KaKoBa BEPOATHOCTH
TOr0, 4YTO MOJYYHUTCA HETHOE YHCJO?

1) ITopn6GpacwBaloT ABa HrpaJbHBIX KyOumka. Kakosa
BEPOATHOCTb TOTO, UTO 00a UMCJIA OKAXKYTCA MeHblue 5?
2) IlomGpacsiBaloT ABa HrpanbHbiXx KyOuka. Kakxosa
BEPOATHOCThL TOro, uTO 00a 4McJja OKaKyTca Oonsime 27?
1) Byksrr cioBa KYBHEK nepeMemnBaloT U CIydailHbIM
0o0pasoM BBIKJIAZBIBAIOT B pAf. C KaKkoil BEPOATHOCTHIO
CHOBa IIOJIYYHUTCH ITO K€ CJIOBO?

2) Byxsst cygoBa XOPOIIIO nepeMemuBaoT U CAy-
4yafHEIM 06pa3oM BEIKJIAABIBAIOT B pan. C Kaxkoil Bepo-
ATHOCTBHIO CHOBA IOJYYUTCA 3TO ¥Ke CJIOBO?

1) Urpansunit ky6ux 6pocusu gBa pasa. Kaxoe u3s
CJIEAYIONMNX COOBITHII 60Jiee BEpOATHO:

A = «ofa pasa BeIlasia IATEepPKa»;

B = «B mepBHIH pa3 BHIIAJA eJUHUNA, 4 BO BTOPOA —
NATEpKa»;

C = «cyMMa BHITIABIIMX OYKOB paBHA 2»7

A. CobriTHe A
B. CoGerTne B
B. CobriTe C
I'. Bce cobbiTHA paBHOBEPOATHBI

2) UrpansHbii Ky6uk Opocuaum ABa pasa. Kakoe us
ciaenymomninx coObITHIT 6ojiee BEPOATHO:

A = «oba pasa BBINAJIa €IUHHUILA»;

B = «B mepBmI#i pa3 BhINajia €IUHUIIA, BO BTOPOH —
IecTepKa»;

C = «cyMMa BHITABIINX OYKOB paBHa 12»?
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A. CobuiTHE A
B. CoGriTHe B
B. Co6uitue C
T'. Bce coObiTHA PaBHOBEPOATHEI

10.(2) 1) Ha orpesor [—2; 2] OpocaioT ciaydallHyIO TOUKY.

11.(4)

KakoBa BepOATHOCTL TOrO, UYTO €e KOOpauHaTa Oyaer
Goabine 1?7

2) Ha orpesok [-3; 3] 6pocaioT caAy4alHYIO TOUKY.
KaxoBa BepoATHOCTH TOIO, UTO e€e KOOpAHMHATa Oyaer
MeHbIne 1?

1) B kuaacce, rge yuurcAa Harama, mo xpeburo
BHIOMpPAIOT JOBYX HOeXYPHbIX. KakoBa BepOATHOCTH
Toro, uyro Hartama Oyzer AeXypHUTh, €ClIU B KJjacce
25 y4yeHHUKOB?

2) B kunacce, rae yuntcsa Bursa, no »xkpebuio BeIOHMpPAIOT
ABYX JeXypHBIX. KakoBa BeposATHOCTH TOro, uro Butsa
OyaeTr AeXypHATb, ecau B Kjacce 20 yueHHKOB?

12.(4) 1) OBa maccakupa caasiTCs B 3JEKTPMYKY M3 BOCHBMU

BaroHoB. C KakKo#l BEpPOATHOCTLIO OHU OKaXXyTCA B
PasHBIX BaroHax, €cJAHM KasKAbIM M3 HUX BhIOHpaeT
BaTOH cayd4ailHeIM oOpasom?

2) Ipa macca)kupa cafATCA B JCKTPUUKY M3 BOCHMHU
paroHoB. C KakKoil BEpPOATHOCTBIO OHH OKAXKYTCS B
OJHOM BaroHe, eCJM KasKAbIi M3 HUX BuIOMpaeT Barod
cayyarHbIM oOpasom?

13.(4) 1) OBa MaabYMKa M JOB€ [OE€BOUYKH PAa3BITPHLIBAIOT II0

14.(6)

15.(6)

Kpebuio aBa O6miaera B KuHO. C KaKoil BEPOSITHOCTBLIO
B KUHO ODOAAYT MANBYUK U JeBOYKA?

2) Ipa manpumKa U ABe AE€BOYKM pasbIrpbiBAIOT IIO
sKpebuio aBa 6usera B KHHO. C KaKo#l BEPOSITHOCTBLIO
B KMHO HOUAYT JBe AEBOUKH?

1) B ypue 10 mapos 6esoro W dYepHOro IIBeTa.
BepositTHOCTE TOTO, UTO CpegH IBYX OJHOBPEMEHHO

BBEIHYTBIX U3 Hee IIApOB 06a 6yAyT UepHEIE, PaBHA %
CrOJBKO B ypHe 6enbIX HIapoB?

2) B ypHe 10 1mapoB 6esoro M dYepHOTo I BeTa.
BeposiTHOCTL TOTO, YTO Cpefu ABYX OJHOBPEMEHHO

BBIHYTBIX U3 Hee m1apoB o6a 6yayr OGeable, paBHA
CKOJBKO B ypHe YepHBIX INapoB?

1) Homepa pocCHMCKHX aBTOMOOMJIEN COCTOAT U3
3alHCAHHLIX IIOCJeAOBATEJbHO OIHON OYKBBI, Tpex
nudp u aByx G6yKB. IIpM 3TOM HMCHOJNL3YIOTCA TOJLKO
oykBsl ABEKMHOPCTYX. C Kakoii BepOSATHOCTHIO
Bce IIMPpPLI X1 Bce OVKBLI B HOMepe aBTOMOOUIA O6yayT
pas3HbIMHA?

2) Homepa poccuiicKMX aBTOMOOHJIEH COCTOAT U3
3allMCAaHHBIX IIOCJedOBATEJBHO OJHOHM OYKBBI, Tpex
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16.(6)

17.(2)

uudp u aByx 6ykB. [Ipr 3TOM MCHONB3YIOTCA TOJIBKO
o6ykBoi ABEKMHOPCTYX. C KakKo#f BepOsATHOCTBIO
Bce nudGpH B HOMepe aBTOMOGHJIA OYAYT OLHHAKO-
BbIMH? '

1) B xBagpatr co cropoHo#, paBHO#U 1, 6GpocaroT
caydaiinyo Touky. KakoBa BepOsSAITHOCTB TOr0, 4TO
paccTofgHMEe OT 9TOH TOUYKH A0 OJaHKalInedl CTOPOHBI
KBagpaTa He mpesocxoxur 0,25?

2) B kBaapar co CTOpOHOIi, paBHOM 1, Opocaior
caydaiinyl ToukKky. KakoBa BepOATHOCTE TOrO, 4YTO
paccToaHHEe OT 3TOM TOYKH A0 OJMiKaidmieil CTOPOHBI
KBagpara 6oanime 0,257

CraTHcTHKA

1) B ropope mnATe IIKoJ. B Tabauile npuBejeH
cpenHuil 6ajiyi, MOJYYEeHHBIA BBHINYCKHHKAMH KaKmI0H
M3 3THX IIKOJ 3a 9K3aMeH N0 MaTeMaTHKe:

Homep mIKoJibI 1 2 3 4 5

KosnunyecTBo BBINYCKHHUKOB 60 70 30 50 70

Cpenuuit 6ann 60 54 68 72 54

Haigure cpeaumii 6ana BBINYCKHOIO 3K3aMeHa IIO
MaTeMaTHKe II0 BCeMY TI'OpPOZAY.

2) B ropoae msaTe mKoJd. B Tabimume npuBengeH
cpegHHil 6ayy, MOJNYUYEHHBIH BBIINYCKHHKAMH KaxXIOH
M3 3THUX INKOJI 3a 5K3aMeH [0 MaTeMaTHKe:

Homep mikousr 1 2 3 4 5

KonuuecTBO BBINYCKHUKOB 30 60 40 60 60

Cpemuauit 6a 66 55 60 64 58

18.(4)

19.(4)

Haiigute cpegmuii 6any BBIDYCKHOIO 5K3aMeHa IIO
MaTeMaTHUKe N0 BCeMY IOpony.
1) TIpn kakuX 3HAUYEHUAX X MeAHaHa pAa YUCce]a
1, 2, 3, 4, x
6yzer paBHa 3?
2) Ilpn KaKMX 3HAYEHUAX X MEFHAHA DANA 4uces
11, 12, 13, 14, x
Oyaer paBHa 13?
1) IIpn KaKMX SHAYEHUAX X CpeJHee apu(PMETHUYECKOe

pazna guces
1, 2, 3, 4, x

oyaer paBHO 3?
2) Ilpn KaxkMX 3HAYEHHAX X CpeAHEe apHPDMETHYECKOe

pAga 4ucesa
11, 12, 13, 14, x
oyzer paBHO 13?7
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OTBeTb! U peLleHN K NPUNOXEHUIO 2

Yacts 1
KomGunatopuxa
1. 1) Camsiit maaamunii paspsag yucna 426 (t. e. paspsaj efMHHUIL)
YBEJIUYNTL HeJb3A — Tam crour nudpa 6. Paspasg gecarxos
YBEJIMYUTh MOYKHO — HYKHO nudpy 2 saMeHUTH Ha CJIEeAYIOIIYIO 3a

el uudppy 4. Ilocne aroro B paspaj eguHUI, HY>XHO MOCTaBHUThL
MuHUMaIbHYI0 nudppy — 0. OrserT. 440.

2)OrBerT. 551.

2. 1) BeinumeM Bce BO3MOYKHEIE mapel mapos: Ok, 6c, 63, Kc,
K3, ¢3. OrBerT. 6.

2) Boinuiem Bce BO3MOJKHEIE TIAapel IIapos: 66, 6k, 63, k3. M3
YyeThIpeX BO3MOMKHLIX BAPHAHTOB YCJIOBHIO 3aJa4YMl YAOBJIETBOPSIOT 3.
OrBerT. 3.

3.1) IlpuMeHUM OPABUJIO YVMHOMEHHS: MAEBOYKY MOYKHO BEI-
6parer 15 cmocobamm, Maabuura — 10 cmocobamu, mapy MaJjb-
upK—aeBouxka — 15 - 10 = 150 cnocobamu. OrserT. 150.

2)OrBeT. 130.

4. 1) Ha mepBoe MeCTO MOXHO HOCTAaBUTH Ji06y0 n3 10 xomans,
Ha BTOpoe — Jobyo M3 9 ocTaBIIMXCHA, HAa TPETbe — JIIOOYIO U3
8 ocraBmnxcs. Ilo npaBuny yMHOXXeHHUsA OOIee YHCJIO CIOCOGOB,
KOTODBIME MOXKHO paclIpelejiuTh TP mecTa, paBHo 10 - 9 - 8 = 720.
OTrBeT. 720.

2)OrserT. 210.

5.1) Ypok uTeHHs MOMKHO IIOCTABUTL Ha JI000H W3 4eThIpex
VPOKOB, YPOoK (bH3KYJbTYpPHl — Ha JIO60H M3 TpPeX OCTaABIIHUXCH.
IToce aToro AsmA ABYX YyPOKOB MaTEMATHKHN OCTaHETCHA €IHHCTBEH-
HBIII BapHaHT NOCTAaBUThL WX B pacnucauume. Ilo mpaBuiy yMHOXKe-
Huga oflijee YHUC/JI0 CHOCO0OB COCTABHTHL PAcClIMCAaHHE Ha Cpedy pPaBHO
4-3=12.0TtBerT. 12,

2)OtrBer. 12,

6.1) Kamzgeiit us 30 yuacTHMKOB KoHpepeHIHHN pasaan
29 xaprouek. 3Hauur, Bcero OnI0 posgano 30 - 29 = 870 kaprouek.
OTrBerT. 870.

2)OrBerT. 42.

7.1) Ha mepBoe MecCTO MOKHO HOCTABHTH JI0Oylo M3 uudp,
KpOMe HyJIs, — 3T0 3 BapUaHTa; Ha BTOPOE MECTO — JIobyo u3
4 nndpp u Ha TpeTbe — Toke Jiobyo u3 4 nudp. Ilo nmpasuny

YMHOKeHUSA o6liee KOJUYECTBO BAPHAHTOB DaBHO 3 * 4 + 4 = 48,
OrBerT. 48. '

2)OrTBerT. 48.
8. 1) IlepBoe O6aiogo MoxHO BeIGOpPaTh 2 cmocobamMu, BTOpPOe
6alop0 — 4 cnocobamu M Tperbe OO0 — 3 cnocobamm.

ITo mpaBuJgy YMHOXeHHUsi 0OIee KOJHMUECTBO BAPUAHTOB DaBHO
2:4-3=24. OTtBeT. 24.
2)OTBeT. 40.
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BepoaTHocTh

9. 1) HcnpasHble mpoieccopsl cocTaBaaioT 99,95% ot obmiero
YyycJaa, MO3TOMY MCKOMas BepoATHocTh paBHa 0,9995. OrBerT. T.

2)OTBeT. B.

10. 1) OnpiT uMeer 7 PaBHOBO3MOYKHEIX HCXOH0B (6YKB), M3 KO-
TOpBIX 3 GJarompuATHBHIX (TJacHble GYKBbI). I103TOMY BEDOATHOCTH

paBHa E. OTBer. E.
7 4 7
2)OTsBer. 7
11. 1) Oneir uMeeT 25 pPAaBHOBO3MOMKHBIX HCXOXOB (YUEHHKOB),
u3 kKoroperx 10 6narompmarusix (geBouek). IIo3TOMYy BepOATHOCTE

paBHa 5= =%. OrTBerT. 7.

2)OrTBerT. 5

12. 1) OneiT uMeeT 4 paBHOBO3MOXKHEIX Hcxoza 00, OP, PO,
PP, u3 xoroprix OaaronpuaTHbIM Oyaer Toapko oguH OO. IToatomy

1 1
BEPOATHOCTH PaBHA . OTBeT. e
1

2)OTBeT. T

13. 1) OnpiT uMeeT @ + b PaBHOBO3MOMXHBIX HMCXOLOB (LIAPORB),
M3 KOTOphIX a OisarompusaTrueix (6eanix). IloaToMy BeposTHOCTH

a

paBHa ———. OreerT. B.

2)OrBerT. I,

14.1) Pemeunue 1, IIponymepyem MbIcHeHHO Bce mapsl: 1, 2,
3, 4. Bygem cumurarh, Yro mapsl ¢ Homepamu 1 u 2 KpacHble, a ¢
HoMmepamu 3 u 4 cunme. CocraBum Tabaumy:

1 2 3 4

K K C C

OnelT UMeeT 6 PAaBHOBO3MOXKHEIX Hcxomos: 12, 13, 14, 23, 24,
34 (wapbl BRIHUMAIOT OAHOBPEMEHHO, IIOSTOMY IOPAAOK IIapOB B
Kaxaoil 1mape He yuHTHIBaeM). M3 5THX IecTH HCXONOB
OnaronpuaTHEIMU 6yayT aBa ucxoza: 12, 34. Ilosromy mckomas

2_1

BEPOATHOCTL PaBHA = = 3. Pemenue 2. ByaeM CcUHTATb, UTO
mapsl BBIHUMAOT HE OJAHOBPEMEHHO, a IMOCJIENOBATEJLHO 6e3
BO3BpanieHus (ODOHATHO, YUTO OTBeT OT 3TOro He 3apucur). Ilocae
TOrO K&K BHITAIWIY IEepPBHIH 1IIap HEe3aBHCHMMO OT €ro I[BeTa, B YpHe
OCTaJIOCh TPU LIapa, U3 KOTOPHIX TOJBKO OJAUH MMEET TOT JKe CaMBIii

1
nBer. II03TOMy HMCKOMas BepOATHOCTh PaBHA 3- OrserT. B.
2)OrBerT. A.
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CraTHCcTHKA
15.1) HaltgzeM OTHOCHUTEJBHYIO YacTOTy MNoNajaHWU a4
Ka)KAOro CTpeJKa ¥ CpaBHUM HX.

100 5 120 3 110 11
: = - ¢ — = =3 —_— = —,
JIyuyKHH 120 PY Apbaseros 200 5 IIyabrxkun 150 5
3 11 5
—_ < —_—<{ —, . .
5 <15°% OrBeT. B
2)OrBeT. B.

16.1) Pemrenne 1. Haiigem cpegHee BpeMsA, 3aTpadyeHHOe Ha
JOpory B IIKOJY, H& AOPOry H3 IIKOJIbI, a4 3aTeéM HMX Da3HOCTb:

19+20+4+21+17+22+24 _ 28+ 22+20+25+24+ 22
A = 20,5; 5

23,6 — 20,5 = 3. Pemenue 2. HailizeM aaa Ka»XAOro M3 IIeCTH

OHeH HegeJaM pasHOCTh MeXIY BpeMeHeM, 3aTpPadyeHHBIM Ha OOpOry

M3 IIKOJABI M Ha AOPOry B LIKOJY, a 3aTeM CpelHee 3HAYEHHE 3ITHUX

9+2-1+8+2-2
6

2)OrBeT. Ha 8 mMuH.

17.1) Hna BbIUMCJCHNA CPeAHEro 3HAYEHHUS HYIKHO IIepPeBEeCTH
BpeMeHHble HHTEPBaJbl B OZHOPOAHbIE EIHHHMLLL H3MEpPEHHUS:
(cexyunbl), Ho mocKoOABKY AJIA BCeX 4JEHOB PALa 4MCJIO MUHYT
OAHMHAKOBO, TO MOXHO YIIPOCTHUTL BBLIUMCJEHWUA, HAUAA cpejgHee

11+8+10+12+19
5
apudmMerHuecKoe IJd AAHHOro pfAza paBHo 2 MurH 12 c¢. Haa
BBIUMCJEHASA MEAHAHBLI PIAJ HY)KHO YIOPAAOUUTH:
2mMuH 8¢ < 2mMuH 10 c <2 muH 11 ¢ < 2 MmuH 12 ¢ < 2 mun 19 c.
Meagunana paBHa 2 MuH 11 ¢. OrBerT. 2 Mun 12 c¢; 2 mus 11 c.
2)OrBeT. 1 Mu 17 c¢; 1 muu 15 c.
18. 1) Cpennee apudmMeTHUECKOE PABHO

23,5;

pasHocTeii: =8. OrBerT. Ha 3 muH.

TOJIBKO II0 «CEeKYHIHOH YaCTU»: = 12. Cpenuee

21+36+48+55 _ 4 g
1+6+3+5 s
MakcuMaNbHYI0O YACTOTYy HMeeT OleHKa «3», KoTopas u Oyxaer

moxoit. OrserT. 3,8; 3.
2)OrBerT. 4; 5.

19. 1) YTo6bI He IHCATL JIHUIIHNE HYJH OyJIeM CUUTATh BCe 3apIl-

JaTel He B pyb6asax, a B Teicauax pybneii. Cpegnee apudmermueckoe

100-1+204+10-20

1+4+20
o BOapacTaHuio, noayumm 10, 10, ..., 20, 20, 20, 20, 100. Oue-
BHAHO, UTO B cepeAuHe paga Oyayr uuciaa 10, nmosromy MeauaHa
paBHa 10. OrsBeT. 15 200 p., 10 000 p.

2)Orser. 14 000 p., 5000 p.

20. 1) Hanpumep, aaa paza 1, 2, 3 cpesnee apudpmernueckoe u
meauana paBubl. OreerT. I'.

2) CymMa HOJOMKUTENBLHBIX YMCEJ NOJOMKUTENbHA, [IO3TOMY H
UX cpeiHee apudpMeTHUeCKOe TMOJONKHUTENbHO. Ecau ynopaaoduTs

=15,2. Ecau BeImUcaTh Becb pPsAL 3apruiar

paBHO
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PAA NOJOMKHTENBHBIX YHCes, TO YHUCAO (MJAH ABa 4YHCHA), CToAllee
mocepeAnHe 3TOro psifa, pasyMeercsi, OyAeT NOJOKHTENbHO,
Orser. T

21. 1) BepHriMm siBnsieTcs yTBepsxienne B. Ecim 661 B Kiacce He
6n110 JeBoueK ¢ pocrom meHee 130 cM, To cpeaumit poct Gblia 6bI
6oapme 130 cMm (Tak Kak cpennee apudMeTHYeCKOe UHCE, OAHO M3
KOTOpBIX paBHO 132, a ocraneHbie Goabme miau pasusl 130, Gyaer
crporo 6onbite 130). Vreepsxkaenusa A u B nesepunie. ITpumep: 128;
132. Cpenuee pasuo 130. Vreepxxaeaune I' nesepuo. IIpumep: 129;
129; 132. Cpeguee paruo 130. OreeT. B.

2) BepuniMm saBiagerca yreep:kigenue I'. Ecam 66 B Kjacce He
OnLIO fmeBodek HHake Marmu, To MeAuaHa UX pocTa Oblia Ol Goablnie
nnu pasHa 132 cm. YrBepxaenus A u B »mesepusie. Ilpumep: 128;
132. Meguana passa 130. Yreep:xkaesaue B meBepuo. IIpumep: 130;
130; 132. Meamnana pasHa 130. OrBerT. T.

Yacts 2

KomOuuaaTopuka

1. 1) Kaxzgoe pykomosxatme — 9TO mapa (HEymOpAAZOYEHHAA),
KOTOPDYI0 MOXXHO COCTAaBHUTHL N3 5 uesoBek. Ha mepBoe mecTo B mape
MOSKHO IIOCTABUTH JI6Oro us 5 uesoBeK, Ha BTOpoe — JI0O0Oro us
4 ocraBmuxca. Bcero rakux map mo mpaBuAy yMHOXeHuHa Oyper
5+ 4 = 20. Ho npu srom 6yger yuuTHIBATHCA MOPAAOK JIOAel B
nape (manmpumep, HMBamos—Iletpor u Ilerpo—HWUBanoB O6yayT
CUUTATLCA pas3HutmMu mnapamu). IIOCKONBKY B PYKOIMOMKATHAX
OOPAZOK JIOAEH YYWTHIBATL He HAZO, TO HOJYYEeHHBI# pea3yJbTarT

HY)KHO MOXEJNUTL HA 2! NOJYyYHUM -5—;21=10. OrserT. 10.

2)OrBerT. 45.
2.1) Ypor ¢u3KynBTYpHI cpasy HOCTABHM Ha IOCJefHEe MEeCTO
U yxKe He OyAeM YUUTHLIBATH:

D

JlBa cocegHHX MecTa JAJIA YPOKOB PYCCKOrO S3BIKA M JHUTEPATYPHI
MOSKHO BbIOpaTh Tpemsi cnocobamu. IlocTaBuTe UX Ha 3TH BHIOpaH-
Hble MecTa MOXHO AByMsA crniocobamu. Ilocsie sToro ypor ajredpel
MO’KHO IIOCTABUThL Ha Jiioboe u3 JBYX OCTABIIMXCS MECT, & YPOK
reorpapuyn — HA eJUHCTBeHHOoe ocraBiieecs. IIo mpaBuiy yMHOMXKe-
HUA moayuaeM 3 - 2 -2 -1 =12. OrBerT. 12,

2)OrBeT. 12,

3. 1) Hevernnix nudp aatse: 1, 3, 5, 7, 9. OueBUAHO, OJHO3HAY-
HbIX 4YHCEeJ MOKHO cOocTaBUTL 5. KojuyecTBO ABY3HAYHBIX, TpeEX-
3HAYHBIX Y YeThIPEX3HAYHBLIX 4YHCEJ MOYKHO HA¥TH MO Ipa-
BUJIY YMHOJKEHHA: ABY3HAYHBIX — b - 5 = 25; TPeX3Ha4YHBIX —
5-5 -5 = 125; uerblpexsHauyHblXx — 5 - 5 - 5 - 5 = 625. Beero
MOXKHO cocTaBuTh 5 + 25 +125 + 625 = 780 (uncea). OrBe . 780.
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2)Yerubix uudpp oars: 0, 2, 4, 6, 8. OueBuzaHO, OAHO3ZHAYHHIX
YHCeJ MOYKHO COCTaBUTh H. KondyecTBO ABY3HAYHBIX, TPEX3HAYHBIX
M 4YEeTbIPeX3HaUYHbIX YHCEJ MOMKHO HAa¥TH IO NPaBHUJIY YMHOMEHHS:
OBy3HauHBIX — 4 - 5 = 20; TpexsHaumnix — 4 - 5 - 5 = 100;
yeTplpex3Hayublx — 4 + 5+ 5 + 5 = 500; (Ha nepBoe MeCcTO MOIKHO
cTaBUTH JiloOyio m3 nugp, xpome 0, sHauyuT, BCcero 4 BapHaHTAa).
Bcero moxkuO cocrasute 5 + 20 + 100 + 500 = 625 (umncesa).
OrBerT, 625,

4. 1) IIycte B nmepBoii KxoMaHZe OBLIO M UIPOKOB, a BO BTOPOM —
n urpoxos. Torga Bcero GBLLJIC COBEPIIEHO 10 MPABHJAY YMHOMEHUS
m - n pykonosxkatuii. [lonyuaeM ypaBHeHHe ¢ ABYyMA HEU3BECTHHIMU,
KOTOpOe HYYKHO DeIlUTh B LeJbIX ducaax: m - n = 323, IlockoxbKy
m WM n He MOTYT paBHAThCA 1 (B XxOKKelHON KoMaHZe He MOMKeT
OBITH OJMH WIPOK), TO YpPABHEHHWE HKMeeT BCEro JABa pelleHUusd
(apyrux cmnocoboB pasnoxkuth 323 Ha [OBAa MHOMKUTENIS HET):
m=17, n =19 wuu m = 19, n = 17. B mwo6oM ciayuae ux cymMma
paBHa 36. OrBerT. 36.

2)OreerT. 30.

BeposaTrHocTs
5.1) Ilpu moabpacelBaHUM [BYX MI'PAjJbHLIX KY6MKOB HMMeeM
36 paBHOBO3MOJMXHBIX HCX0Z0B. M3 HuX 6GraronpusaTHbLIMU OyayT
4 ucxoma: 1 + 4,2 + 3, 3+ 2, 4 + 1. Orcroaa BepoOATHOCTL pPaBHA
3 9" OTrBerT. 9
2)OrBer. 5
36

6.1) Pemrenne 1. McxomaMH ONbITa ABJIAIOTCA IIEPECTAHOBKU
U3 NATH 4Yuces, KoTopbix 5!. UToOBI mOMYyYNTL GJIATONPUATHBIN HCXOS
(T. €. TIEPECTAaHOBKY C d4YeTHOH IuGpoil Ha KOHIE), HYKHO IIOCTa-
BHTE Ha IHOCJeJHee MeCTOo JIO6Yyw u3 JABYX 4YeTHbIX LHUPP

(2 BapuaHTa), Ha IpeamocjJesHee — JOOYI0 H3 ueTHIpex
ocraBmruxca (4 BapuaHTa), Inepes Heid — a6y H3 Tpex
ocraBuinxcsa (3 BapuanTa) M T. A. Bcero mo npaBuly YMHOMKEHHA
2:4-83-2-1= 2 - 4! 6naronpusTHeix ucxonos. Orcioga

-4!
BEPOATHOCTL pPAaBHA % = % Pemenue 2. IlockonbKy 4eTHOCTB

Yypcsa 3aBUCUT TOJBKO OT IocaefHell 1nudpbl, To Oyaem
BBIKJIQJbIBATE HALLle YHCJI0 MMEHHO ¢ Hee. BepoATHOCTH BBITALIUTH

U3 natu uudp 1, 2, 3, 4, 5 yertHywo uudpy pasHa % Ito u Oyzmer
MCKOMOH BEPOATHOCTBIO, TaK KaK OT OCTAJNbHBLIX 4YeThipex Iubp
YEeTHOCTb 4YHuCJja yyKe He 3aBHcHT. OTBeT. %

2)OTBerT. %

7.1) Ilpu nogbpaceiBaHMM ABYX HIPaJbHBIX KyOHKOB mmeeM 306
PABHOBO3MOXKHBIX HCX0ZOB. YTo0Bl mnoay4mica OJAronpuATHBINA
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HCXOJ, Ha NEePBOM KYOMKe JOJXHO BBHIIACTbL JI000e umcio or 1 no

4 (3T0 4 BapHaHTA) ¥ Ha BTOpoM KyOuke — 060e umcjgo oT 1 7o
4 (4 BapmaHTa). Bcero mo mnpasmay ymHOMeHusa 4 - 4 = 16
GiaronpuATHBIX KHCcxoAoB. OTcioga BEPOSATHOCTb PaBHA % = %
OTrBerT. %.

2)OTBeT. %

8. 1) OmsiT uMeeT 5! pABHOBOSMOSKHEIX MCXOZOB — 3TO IlepecTa-
HOBKHU U3 maTH 6yxB. Ecau 6bn1 Bce OYKBBHI OBLIM PasiHYHBIMH, TO
GyaronpuATHREIN nucxox Ovw1 6n1 TonbKo oguH. HO NMOCKOJBKY B CJIOBe
aBe OykBol K, To mpu AByX pasHBIX IePeCTAHOBKAX MOJYYHTCSH ORHO
u 1o ke caoBo KYBUK. Takum o6pasoM, 6JaronpuHATHBIX HCXO-

zoB Oyner ABa, MO3TOMY BEPOATHOCThL PaBHA %=-6% OrBer. %
2)YV¥rasanue. Tak Kax B cjJoBe Tpu 6ykBH O, TO Giaro-
OPUATHBIX nc-xo;:on 6ymer 3!. OrBerT. —1%
9.1) OneiT uMeer 6 - 6 = 36 paBHOBOSMOXKHBIX HCX0ZoB. asa
CcOORITHMA A — OAWH 6GJaronpuaATHBIt HCXOA; Aaa cobelTua B —

ofnuH GJaronpHATHBIA HCX0A; OAdA coObltua C — oauH OJAAroupMsAT-
HBIH Hcxon (Ha obfoumx Ky6ukax Beimaau 1). Orcioga Bce cobwiTHA

HMEIT OZUHAKOBYIO BE€DOSATHOCTD % OrserT. T

2)OneiT uMeer 6 + 6 = 36 paBHOBO3MOYKHBIX HCXOZOB. Ias
cobpiTHA A — OauH OJaronpuATHHIN McxoXn; ANsT cobbltma B —
OAVH GJAronNpHATHBIM uexon; aad cobwiTusas C — gBa O6aronpuAr-
HeX ucxoga (1 u 2, 2 n 1). Orcioga cobuiTue C HamboJiee BepoAT-
Hoe. OTBerT. B.

10. 1) Jnuaa Bcero orpe3dxa paBHa 4. [[ymHa TOil ero vacTu,
rage xKoopaumHara Oojblne 1, paBHa 1. OrTciofa BEpPOATHOCTH paBHA

1 1
=, T, =.
) OTrBe 2

2
2)OrBer. 3

11.1) Pemienue 1. HcxozaMum OmnbiTa ABAAIOTCA (HEYIO-
PAKOYEHHbIE) Iapbl, KOTOPble MOYKHO COCTABUTH U3 25 UyeJjIOBeK.

2524
2

Bcero Takux map =300. BraronpuATHFIMH HCXOJaMH OyAyT

napsl, B KoTopble BxoauT Hartama. Hatamy MoOKHO IIOCTABHTH B
napy ¢ jaio6siM u3 24 ee OAHOKJIACCHUKOB, 3HAYWUT, TAaKMX map 24,
IloaToMy nCKOMas BepPOATHOCTL paBHA —32010 = % Pemenue 2.
IIpeacraBum cebe, YTO ABOUX AEYPHBIX BLIOMPAIOT TAK: B MEIIOK
KJagyT 25 6yMarkeK, Ha ABYX M3 KOTOPBIX HAPHCOBAHBI KPECTHKH.

Y4yeHHMKH IO odepegd TamaT GyMaykKM U3 Melika. KoMy goctajack
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6yMa’kKa C KPEeCTHKOM — TOT M Iexypur. Hasa mpocToTel Oynem
cunTaTb, 4yTo Hartama tamur 6ymMaskky nepsoil (0OTBeT OT 2TOro He
3aBucuTr). O4eBHAHO, UTO BEPOATHOCTb BBHITAIUTb OYMaXKy cC

KpeCTMKOM paBHa B 3TOM Cly4dae 225. OTrBerT. 2—25-

2)OTBer. —1—.
i0

12.1) Pemenuwne 1. OueiTr npefacraBasier coboit BbIOOp ABYX
BAPOHOB W3 BOCBMU C IMMOBTOPEHHEM: TEPBBIN Iacca)XUp MOSKET
BLIOpaTh 0601 M3 8 BATOHOB, BTOPOM IIACcCaXUP TOKE MOMKeT
BLIOPaTE 106081 13 8 BaronoB. O6Illee KOMHUECTBO MCXOAOB DABHO
8 ¢ 8. UTo6b1 Mcxon Obly1 6JArONIPHUATHLIM, IIEPBBIA YEJIOBEK MOYKET
cecTb B JI060# u3 8 BaroHoB, a BTOpoii — B mI000H U3
7 ocTaBIIMXCH, II03TOMY KOJHYECTBO OJIATONPHATHBIX HCXOJOB

paBHO 8 * 7. OTcI04a UCKOMASA BEPOATHOCTL OyIeT g'—;= :{8_ Pewme-

Hue 2. [lycty nepsriii uesoBex y»Ke cel B KaKOM-HuOGyAL BAroH.

Ecau BTOpOil uesoBeK BbIOUpAaeT BATOH HAYTajd, TO Y HEro OCTaeTcA

7 1maHcoB M3 8 BHIOpPATH ero TaK, 4yTOOLI He MOIA&CTE B TOT JKe

parod. IToaToMy BepoATHOCTL paBHA % OTrBerT. %
2)OrTsBer. %

13.1) Pemenune 1. IIpoHyMepyeM MBICJIEHHO BCeX JHeTel:
1, 2, 3, 4. Byznem cumraTh, uTo HOMepa 1 ¥ 2 DOJYYHUIN MAJIbYMKH,
a HOMepa 3 M 4 — JAeBOYKH:

1 | 2 | 3 | 4
M | M | 8| &

‘HcexopaMu ONMbITa ABIAKOTCA (HEyNOpAAOUeHHbIE) aphl, KOTOPLIE
MOKHO COCTABUTH MX 4YEThIPEX 4YMCeJ. BBINHIIIEM Bce 3TH HCXOAbI:
12, 13, 14, 23, 24, 34. V3 3THX IIECTH UCXOLOB OJATONPUATHLIMU
Oynyr ueTnipe wucxoga: 13, 14, 23, 24. IlosroMy HCKoMasd

BEPOATHOCTE DABHA %= % Pemenue 2. Bygem cuurats, 4TO /Ba

Ounera paspIrpLIBAIOT TAK: B MEIIOK KJIaayT 4 GyMasKKH ¢ HMEHaMH
Aeteil, a 3areM OAHY 3a APYrod BBLIHMMAIOT ABe OyMaKKM — HX
BAAZEeNBIb! X UAYT B KHUHO. Ilocne TOro Kak BBITALWIH IEPBYIO
GyMasXKy HE3aBHCHMO OT TOTO, KOMY OHA INPUHALJIEKUT, B MeLIKe
ocrajoch TpU 6GyMarkKKH, M3 KOTOPBIX JABe NPHHAAJEKAT OeTAM

OAHOTO IIoJa. HOSTOMy HCKOMasa BEPOATHOCTHL paBHa %. OTrserT. -—2-.

2) Ucxomamm onbiTa ABAAIOTCA (HeyHopAAOUYeHHEIE) NAapPLI,
KOTOpbIe MOJKHO COCTABHUThL M3 UEeThIpeX UeJOBEeK. Bcero Takux map

%=6. BnaronpustasiMm GyjgeT TOJBKO OJHA U3 3TUX IIECTH Iap,
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KOTOopasa COCTOHUT U3 ABYX AE€BOYEK. HOBTOMY HCKOMasdA BEPOATHOCTD

1 1
a =. OrBerT. =.
paBHa 8 T 5

14. 1) O603HaYNM HEM3BEeCTHOE KOJHYECTBO YEPHHIX IIIAPOB B
ypHe depe3d x. HexomaMm onmiTa OYyAYT BCeBO3MOXKHBI€ IIapHI,
KOTOpBIE MOXHO cocTaBuTh M3 10 mapos. KosnuecTBO Takux nap

10-9
paBHO —2—=45 (sa 2 penmMm, MOTOMY YTO IOPAAOK IIIAPOB B nape
He yuuTbiBaeTcd). BiaronpusaTHbIMH GYyAYT BCEeBO3MOKHBIE€ MapHI,
KOTOpBIe MOKHO COCTaBUTH U3 X YepHHIX mapoB. KoanduecTBo Takux

x(x—1)
2

ap paBHO . 3Hauwur, BEPOATHOCTP BBIHYTH ABA YEPHBIX IIIapa

o x(x-1
M3 TakKoH YpPHBI paBHA (——). Ilonyuaem ypaBHeHHe, KOTOpoe

245
HY>XHO PeIlINTh B HATYPAJbHLIX UMCJIAX: %=%, x(x — 1) = 6,

x = 3. B ypHe 3 uepHBIX IIapa, 3HAUUT, OGeJbIX IMIAPOB 7.
OTrBer. 7.

2)OrBerT. 3.

15. 1) Haiizem obmiee KoawuecTBO HOMEPOB, KOTOpOe MOKHO
COCTaBHTL IO ONUCAHHEIM IpaBugaM. Bcero B HoMepe 6 MecT:
a) mwobasa us 12 O6yks; 6) aobasg u3 10 nudp; B) ao0b6asg u3 10 muodp;
r) miobaa us 10 nudp; n) nobas n3 12 6yke; e) nobag us 12 6yxe.
Beero no npaBuny ymHoskenus 12 - 10 - 10 - 10 - 12 + 12 momepoB.

2)HailizeM KOJHMYECTBO HOMEpPOB, B KOTOPHIX BCE OYKBHI U
undpsl pasHele: a) jgwbas us 12 6yks; 6) aobas uz 10 nudp; B)
aobasa u3 9 ocraBmuxcsa nudp; r) aobas us 8 ocraBmuxca nudp;
o) mobast u3 11 ocraBmuxcsa 6ykB; €) Jgwobaa m3 10 ocrasiamxcsa
OykB. Bcero no npaBuny ymuoxenusa 12 ¢+ 10 - 9 - 8 - 11 - 10

12:10-9-8:11-10 11

. Hcko = -,
HOMEDOB CKOMas BEPOATHOCTH PaBHA jooom — o o 30

11
0 .=
TBET. o .
2 . —
JOTBeT 100

16. 1) ITnomaaes Bcero kBajgpara pasHa 1.
MHOXXeCTBO TOUY€K, DAaCCTOAHHE OT KOTODBIX
no Oismskaimell ero CTOPOHbI He HPEeBOCXOAMUT
0,25 — 3TO 3aKpallleHHad Ha PHUCYHKE 4YacTb
KBazpaTta (BHYTPH HOAHHOTO KBajapaTa pac-
MOJIOXKEeH KBajpaT CO CTOpoHO#, pasBuo# 0,5).
Ilnomazns sToit wactm pasua 1 — 0,52 = 0,75.
Otcroga BeposaTHocTh pasBHa 0,75.

3
O T -
TBeT 1

2)OrBerT. %
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CraTucTuka

17.1) Yrobel HaliTH cpefHuil G6asa 1o BCceMy Topody, HYKHO
CAOXKHUTh 0a//ibl BCEX BBHINIYCKHHKOB TOpoZa U TOJeJUTh Ha ofulee
KOJIMYeCTBO BBIMYCKHHKOB. O6Lee KOJMYECTBO BBIIYCKHUKOB pPaBHO
60 + 70 + 30 + 50 + 70 = 280. Ecau yMHOXHTb KOJHYECTBO
YVYEHHKOB B IUKOJI€ HA CPeQHHH 6asia 0 LIKOJE, TO MOJYYHUTCA CyMMa
6asyI0B B 3TOM IIIKOJIEe, 4 €C/M CJAOMKHUTE BCe TaKue IpPOM3BeAeHnd, TO
cyMMa Bcex 6assioB MO rOpoAy paBHAa

60-60+ 7054+ 3068 + 5072 + 70 - 54 = 16 800.

CpexHuii 6ann mo ropoxy paBeH 16800 =60. OrBeT. 60.

280
2) OreerT. 60.
18. 1) Ilocne paHXuUpPOBaHHA (YIOPALOYEHMH) NAHHOIrO pAAa
4YHyceJl B 3aBHCUMOCTHU OT 3HadYeHuil x OyJeT mOJydYeH OJMH U3
CIeAVIONUX PALOB:

x, 1, 2, 3, 4, eciu x < 1;

1, x, 2, 3,4, ecin 1 < x < 2;

1, 2, x, 3, 4, ecoiu 2 < x < 3;

1, 2, 3, x, 4, ectu 3 < x < 4;

1, 2, 3, 4, x, ecau x > 4.

Haiigem aas Kamxaoro M3 9THX NATH pPAIOB €ro MeIHaHy:

2, 2, x, 3, 3. Ilonyuaem, 4TO MeZHaHa paBHa 3 mIpu x = 3.
OrBeT. x 2 3.

2)OTrBeT. x > 13.

19. 1) 3anumem cpenHee apudMeTHUeCKOe 3aJaHHOTO paAda:

1+2+3+4+x _10+x
5 5

Pemum ypasuenune 10;x=3, x =5.0rBeT. Xx = 5.

2) OrBerT. x = 15,
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