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1. 0 HOBOW ®OPME "'MA N0 MATEMATUKE

O6uiue nonoxeHun

HoBblii 3k3aMeH 110 MaTeMaTHKe CO3JaBaJICSl KaK €CTeCTBEHHOEe pa3BUTHeE
neiictByiomero. OH COXpaHsIeT BCe ero MPUHIMITHAIbHBIE OCOOEHHOCTH. JTOT
9K3aMeH IIpe/TIoJiaraeT IpoBepKy YCBOEHUs MaTepHaia Ha 6a30BOM U TOBBI-
IIEHHBIX YPOBHSX, YTO €T BO3MOXKHOCTD YYAIIAMCSI C pa3HBIMHU CIIOCOOHO-
CTAMH M MHTEepecaMu IPOJAEMOHCTPUPOBATh CBOIO peajibHYIO MOATOTOBKY.
B HeM coxpaHsieTcs uest pe3epBHOrO YKCJia 3ajlaHuif, M TEM CaMbIM obectie-
YUBaAETCS MPaBO y4yallerocs Ha ouUIMOKy, Ha BHIOOD 3a7ay Ik peUIeHus .

OcHoBHble N3MeHEHHUS, KOTOpbie BHOCATCS B CHUCTEMY TOCyAapCTBEH-
HOM (MTOroBO#M) aTTecTanuy B 9 Kjacce, CBI3aHbI C 00IUM HarpaBJeHHEM
MOZEPHU3allUU CUCTEMBI 06pa3oBaHuUs, KOTOpas, B YaCTHOCTH, IpeJIoJia-
raet 6ojiee COBpeMeHHbIe CIIOCOOBI U METOJbl KOHTPOJIS, aJeKBaTHbIE CO-
BpeMeHHBIM TpeOOBaHMSAM K IOATOTOBKE Yy4Yau[Uxcsl obOuieoOpa3oBaTesib-
HBIX YYPEXJIEeHHA. ITH U3MEHEHUsI HalpaBJieHbl, BO-TIEPBbIX, Ha obecreye-
Hie OOBERTUBHOCTH M HE3aBUCHMOCTHU TPOLIEAYPbl OIlEeHUBAHUS Y4eOHBIX
HOCTI)KEHUHM y4YallMXcs, BO-BTOPBIX, Ha ycuJieHue ee aAuddepeHIIUpyIO-
mux Bo3MoxkHocTed. [locienHee cBsizaHO M ¢ BBeJeHHEM NPOPHUIBHOTO
0Oy4YeHHUsI yyallMXCS B CTApUIMX KJaccaX 0611eo0pa3oBaTe/ibHbIX YYPEx-
IeHUi, KOTOpoe MUKTyeT obecrieueHHe BHICOKOH AnddepeHInpyeMOCTH
OLIEHUBAHUS C TeM, YTOOBI pe3y/IbTaThl IK3aMeHa MOTJIH HCIOJIb30BaThCS
npu GopMUPOBaHUK TPODUIBHBIX KJIACCOB, a TAKXKe MpHU Habope B yupex-
IEeHUsI CUCTEMBI CpeJHero MpodecCHOHAIbHOTO 0Opa30BaHMS.

[lepeBoa Ha 6osiee OOBEKTUBHYIO U NPO3PAyHyIl0 OCHOBY BOIIPOCOB
npyemMa B po¢uyibHble UIKOJIbl U KJIACChl pealn3yeTcsa yepe3 mepexol K
«BHellIHeii» TMpolueaype MPoBeAeHNs BHIITYCKHBIX 3K3aMEHOB J€BSTHKJIAC-
CHMKOB B3aM€H TPaJMIIMOHHOM BHYTPHUUIKOJbHOU nporeaypbl. OCHOBHBIM
MEXaHHU3MOM II€pPexoa K «BHEIHHUM» PopMaM OLeHMBaHUs y4eOHBIX J0-
CTH)KEHHMH yJamuxcs sIBASIOTCS perioOHaIbHbIE WM MYHUIIUIIAJIIbHBIE 9K3a-
meHanmoHHble KoMuccun (PIK, MIOK). B ¢pynkumu atux komuccuit Bxo-
IMT pellieHue BceX OpraHu3allMOHHBIX BONPOCOB, CBA3aHHBIX C IIPOBEAEHMEM
rocyaapCTBeHHON (MTOroBOi) aTTeCTaliM, B YaCTHOCTM, CO3JaHHUE Ipel-
METHBIX 9K3aMEHAI[HOHHBIX KOMHCCHUH, KOTOPble OCYIIECTBJISIIOT IPOBEPKY
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U olleHUBaHKe paboT yvammxcsa. B coctaB KoMuccHii BXOAAT CIIEIIHATUCTBI
METOAMYECKUX CIYKO, pyKoBoAMTENH 001Ie00pa30BaTeIbHbIX Y4peXKe-
HUM, NpeACTaBUTENH YYPEXIeHWH HaYaJbHOTO M cpeaHero mnpodeccuo-
HAJIbHOrO 06pa30BaHMsA, a TaK)Ke POAMTEbCKOH 00LIECTBEHHOCTH.

Cosnganue POK u MOK mnosBossier peann3oBaTh TakoH KJII0YEBOIA
MPUAHIUAII ITIOCTPOEHUSI HOBOM CHUCTEMbI UTOTOBOI aTTECTAI[MM BBHIMTYCKHU-
KOB OCHOBHO# WIKOJIbI, KaK pasaejieHre QyHKimu obydyeHuss U QyHKIHN
NpOBEPKU y4eOHBIX JoCTHXEHUH obyyaembix. HoBas mpoueaypa nposene-
HUS 3K3aMeHa He MpeAyCMaTPUBaeT NPUCYTCTBYE B ayJUTOPHUH, B KOTOPOI1
IIPOBOAUTCS dK3aMeH, YYHTeisl, penojiaBaBuiero B atoM kiuacce. OqHako
OH MOXET BXOJIUTb B COCTaB IIpeAMETHON 3K3aMeHAIlMOHHON KOMUCCHH, B
GYHKUUY KOTOPOH BXOAMT NMPOBEPKa 3K3aMEHAIMOHHBIX pabOT U BBICTaB-
JIEHHE€ OTMETKH 3a UX BBITIOJIHEHHE. ITO BO3MOXHO, 61arofapsi aHOHMMHO-
CTH IIPOBEPKHU 3K3aMEHAllMOHHBIX PaboT ydauiuxcs.

Coaep)xaHue u CTpyKTypa
KOHTPONbHO-U3MEPUTENbHbIX MaTepuanos

CoznepxaHue 9K3aMeHAlMOHHBIX 3aJlaHUI 110 MaTeMaTHKe HaXOAMTCS
B paMKaX cofep)KaHus oOpa3oBaHus, obOosHaueHHoro «MexgepasbHbIM
KOMIIOHEHTOM ToCyJapCTBEHHOro cTaHAapra obiero obpasopauusi. Mare-
matuka. OcHoBHOe obOuiee oOpasoBanue; 2004».

Pabota cocrout u3 AByX yacteit. Obuiee KosuyecTBo 3aJaHuil B pabo-
Te — 23.

Yactp 1 HampasjieHa Ha MPOBEPKY AOCTH)KEHMS YPOBHs 6a30Boii mos-
rotoBkd. OHa cozepxut 18 3amanuii, npegycMaTpuBamoUX TpU HOPMbI
OTBETa: C BHIOOPOM OJHOTO BEPHOIO OTBETA M3 YETHIPEX MPENJIOKEHHBIX, C
KpPaTKMM OTBETOM M Ha COOTHECEHME.

C moMolibio 3THX 33JJaHMii MPOBEpSETCS 3HaHME W MOHUMaHUE BaX-
HbIX 3JIEMEHTOB COAEpXaHUS (IMOHATHUH, UX CBOMCTB, NPHEMOB PEILIEHUS
3ajay ¥ Mp.), BjaZieHHe OCHOBHbIMH AJITOPUTMaMH, YMEHHE TPUMEHHUTH
3HaHUA K PElIEHHMI0 MAaTeMAaTHYECKHX 3a/iay, He CBOMAIIUXCSA K IPSAMOMY
NPUMEHEHHIO AJITOPUTMA, a TaKXKe IPUMEHEHME 3HaHWI B MPOCTEHLIMX
NpaKTH4YecKMX cutyanusx. [Ipu Beino/iHeHMH 3aJaHHil IepBOi YacTH y4a-
1[Hecs TaKXKe ZOJDKHBI IIPOJEMOHCTPUPOBATD ONpeJe/IEHHYI0 CHCTEMHOCTD
3HaHUI M IIHPOTY NPEACTaBIEHHI, YMEHHE TIEPEXOAUTD C OZHOrO MaTeMa-
THYECKOTO SA3bIKa Ha JAPYroif, y3HaBaThb CTaHAAPTHBIE 3aJlayd B Pa3HO00-
pa3HbIXx GOpMyIHPOBKaX.

3aaHus B NepBOii YacTH PpaboThl PACIIOIOXKEHBI IPYIIIIaMH B COOTBET-
CTBUM C pa3jieJlaMH COAEP)KaHUsI, K KOTOPbIM OHH OTHOCSTCS: YUCAd,
byKxeenHble GbipaNcenus; npeobpasoéanus anrzebpPauuecKux GulparceHull;
YPABHEHUA U CUCMeMbl YPAGHeHUl, Hepaseencmed; nocied08amenbHOCmu
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u npozpeccuu; yHKuuU; 31eMeHMbL CMAMUCTIUKY U MEOPUU 8ePOSAMHOCMEN.
B nepBoit yactu 10600t paboTHl Bceraa MpeICTaBJ€Hbl BCE MEPEYHCTIEH-
Hbl€ pa3/ieJibl, IPHYEM YKCJIO 3afaHMii 10 KaXIOMY M3 HUX IIPUMEPHO CO-
OTBETCTBYET yIEJbHOMY BECy 3TOro pasjiejia B LIKOJIBHOM Kypce M SIBJIA-
eTcsl MHBAapUaHTHBIM Ui Kaxaoi pabotel. IlocienoBaTenbHOCTh Ke
NpeabABJAeHUS 3THX O6JIOKOB B KOHKPETHBIX 3K3aMEHaI[MOHHBIX paboTax
MOXXET BapbHPOBAThCH.

Yacts 2 HampaBJyieHa Ha Au¢depeHIIMpPOBaHHYI0 NPOBEPKY MOBBIIIIEH-
HOTO YPOBHS BjiafieHHs1 MarteprasioM. OHa COmEpPXXMT 5 3aflaHHil pa3HOTO
YPOBHSL CJIOKHOCTH, TpeOymouux pa3BepHyToro orBeta (C IOJHOI 3a-
MUChIO pelieHs). Bce nmsaTh 3a7ay npeACTaBASIOT pa3Hble pa3iesibl CoAep-
xaHus. Kaxxaoe U3 HUX OTHOCUTCS K OZHOMY M3 CJEAYIOIUX CEMH pa3je-
JIOB. BLIPANCEHUA U UX NPeobpa306aHusl; YpasHeHus, HepaseHcmea; PyHk-
yuu;, Koopouwamvl u epaguxu; apupmemuueckas U 2e0MemMPUUECKAS
npozpeccuu; mexcmosvie 3a0auu.

Bce 3azanus 3TOM YacTH HOCAT KOMILIEKCHbIN xapakTep. OHM 103BO-
JISIOT TPOBEPUTH BiaZieHHe (POpMasIbHO-ONEePAaTHUBHBIM MaTeMaTHYeCKHM
annapaToM, CIHOCOOHOCTp K HHTErpald 3HaHMH M3 pa3IUYHBIX TeM
IIKOJIBHOIO KypCa, BJIaJleHHE HCCIEAOBAaTEIbCKUMM HaBbIKaMH, a TaKxe
yMeHHe HalTH ¥ MPUMEHUTb HECTaHAAPTHBIE NMpUeMbl paccyxxaeHuii. [lpu
BBITIOJIHEHHMH BTOPOM YacTH paboThl yyaluirecs ZOJKHbI IPOJeMOHCTPHUPO-
BaTh YMEHHE MaTeMaTH4YeCKH I'PaMOTHO 3allMCcaThb pellleHHe, IIPUBOIS NIpU
9TOM HEOOXOAMMbIE NMMOSACHEHUS U 000CHOBaHUS.

3azaHus BO BTOPOI YaCcTH PaclojIOXKeHbl 10 HApaCTaHMIO CJIOKHOCTU —
OT OTHOCHUTEJIbHO IPOCTOM 3aJauM A0 33Ja4 AOCTAaTOYHO CJIOXKHBIX, Tpe-
Oyolux CBOOOAHOrO BJIaJieHHS MaTepHAJIOM Kypca M BBICOKOTO YDOBHSI
MareMaTHyecKoro pa3Butus. QakTuyecKH MpU 3TOM BO BTOPOM YacCTH pa-
OOTHI TpeACTaBIeHbI TPU pa3HbIX ypoBHs. [lepBoe 3ananue (3aganue Ne 19
B 9K3aMeHaIlMOHHOM pabore), camoe mpoctoe. Kak mpaBusio, oHO Hampas-
JIEHO Ha IIPOBEPKY BJiaJleHus1 (GOpMaIbHO-ONE€PaTUBHBIMU HaBbIKAMU: TIpe-
oOpa3oBaHHe BBHIPAXKEHMS, pellieHHe ypaBHEHMs, HEPaBEHCTBa, CHCTEMBI,
noctpoeHue rpaduka. I1o ypoBHIO C/I0)KHOCTH 3TO 33/laHHe JIKLIb HEMHO-
TUM IpEBbINIAET 00S3aTeIbHBINA YPOBEHb.

Crnenylomue aBa 3aganus (3aganus 20 u 21 sx3aMeHanMoHHOM pabo-
Thl) O0JIE€ BHICOKOTO YPOBHS, OHH CJIOXKHEE MEPBOrO U B TEXHHYECKOM, U B
JIOTUYECKOM OTHOILIIEHWH, IIPU UX BBINOJHEHHUH YAaCTO NMPUXOAUTCSA UHTET-
pPHpPOBaTh 3HAHHUS M3 Pa3/JMYHBIX pa3fleioB Kypca, T.e. OHH, KaK IIpaBUJIO,
HOCSAT KOMILJIeKCHBIM Xxapaktep. IIpu xopouiem BbInosiHEHHWH TepBOi 4Ya-
CTH, NPAaBWIbHOE PeLlIEHHE 3THX 3aJaHUi yKe oOecreyrBaeT IOJy4EeHHe
<TISITEPKUY.



U, nakoHer, nocneanue aBa 3agaHusa (Ne 22 u 23) — HauboJee CI0XK-
Hble, OHU TPeOYIOT CBOOOAHOrO BaJleHUS MaTEPUATIOM U JOBOJIBHO BBICO-
KOro YPOBHSI MaTeMaTH4eCKOT0 pa3BUTHA. PaccunTaHbl 3TU 33/]Ja4i HA BbI-
IYCKHUKOB, U3yYaBIIMX MAaTeMaTHKy 0o0Jiee OCHOBATENbHO, YeEM B PaMKaX
MSATUYACOBOrO Kypca — 3TO, Hanmpumep, yriayOJeHHbI Kypc MaTeMaTHKH,
37IeKTUBHbIE KYPCHl B Xofe NMpeAnpodUIbHOI MOATOTOBKH, MaTeMaTHye-
CKHe KpY>KKU U np. XOTS 3TH 3a/laHUS He BBIXOAST 3a PaMKH COJepXKaHus,
IIpeAyCMOTPEHHOTO CTAHAAPTOM OCHOBHOM IWIKOJIBI, IPU MX BBIMIOJTHEHUHU
BBIITYCKHUK HUMeeT BO3MOKHOCTb ITPOJEMOHCTPHUPOBATDh BJaJieHUE AOBOJIb-
HO LUIMPOKHUM HaGOpOM HEKOTOPBIX CIIEHUATIbHBIX NMPUEMOB (BHITOJHEHHUS
npeobpa3oBaHuii, pellleHMs] YPAaBHEHMI, CHCTEM ypaBHEHMIi), MPOSABUTD
HEKOTOpbIe 3/leMeHTapHble YMEHMSI UCCJIe0BaTENbCKOrO XapaKTepa.

0 cucreme oueHUBaHUA

Cneundnka MaTeMaTMKH KaK MIKOJIBHOTO IpEAMETa COCTOUT B TOM,
4TO ee U3yueHue B 3HAUMTEJIbHON CTEelEeHH CTPOUTCA Ha CUCTEME OTNIOPHBIX
3HaHUi, 6e3 OBJIaJIeHHs] KOTOPBIMU HEBO3MOXHO JaJjbHelflee MpoaBIKe-
Hue 1o kypcy. I[loaTomy B xoze ak3ameHa yvyalquiicss Jo/KeH IMPOJEMOH-
CTPUPOBATh HAIMYME Y HETO ONMOPHBIX 3HAHUH, KOTOPbIE TTO3BOJISIT EMY XO-
Ts1 OB HA MUHUMAQJIbHOM YPOBHE M3y4aTh KypC MaTeMaTHKH CTapIlei KO-
apl. VIMEHHO 3TUM O6GBsICHSETCS NPUHSATHIA NPU ONEHUBAHUHU IOAXOI,
COrJIaCHO KOTOpOMY IJA MOJyYeHHS MHUHUMAJIbHOU MOJOXUTENbHON
OTMETKH y4YallMiics AOJKEH BBINMOJHUTH ONpelesieHHoe, PUKCHPOBaHHOE
KOJIMYECTBO 3aJaHUil IepBoii YacTH 9K3aMeHalHOHHOI paboTs! (B 2011 ro-
ay — 8 3aganuil u3 18); B MpOTUBHOM cjlyuyae eMy BBICTABJISAETCSA HeYHOB-
JIETBOPUTEJIbHAasi OTMETKa, M pe3yJbTaThl BBINOJHEHHUS 3aJaHWii BTOpOM
YacTH He yyuThiBalOTCA. TakuM 00pa3oM, nepBas 4aCTh 9K3aMEHAI[MOHHOM
paboThI CIYXXUT JOMYCKOM K IPOBEpKe Ha IMOBBIIIEHHOM YypoBHe. Takoii
NoAX0JA K OlIEeHMBAHHUIO YPEe3BbIYAHO BaXKeH, TaK KakK B 9-M Kjacce Heob-
XOAUMO O0€eCIeYyruTh BO3MOXKHOCTh MPOAOJIKEHUS OOyYeHMS B CTaplieM
3BEHE, NpUYeM, He TOJIbKO 10 MaTeMaTHKe, HO M 1O JPYTUM IpeaMeTaM,
TaK KaK OTCYTCTBHE OIIpelesIeHHbIX MaTeMaTHYeCKHX 3HAHMH HeraTUBHO
OTpa)kaeTcsl Ha U3y4eHUU NpeJIMeTOB eCTeCTBEHHOHAay4YHOro IMKJa, a He-
JOCTaTKH B Pa3BUTHH JIOTHYECKOTO MBIILJIEHUS — U Ha U3YYEHUU [YMaHU-
TapHBIX IIPeAMETOB.

Jlnsl olleHMBaHMS pe3yJIbTaTOB BBHITIOJHEHUST PaboT yYallMMUCS Haps-
Ay C TPRIUIMOHHON OTMETKON <«2», «3», «4» M «5» NpUMEHSETCS elle
OAWH KOJIMYECTBEHHBIN MOKa3aTeab — 001U 6aj1, KOTOPhIA (hOpMHUpYeET-
Csl IyTeM CyMMUPOBaHUS 6aJL/IOB, IOJYYEHHBIX YYAIUMCSI 32 BbIIOJTHEHHE
nepBoil M BTOPOIi 4acreii pabotel. Bce 3anaHus B mepBoif 4acTH HMEIOT
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oanHakoBbIi Bec. KaxxioMy 3ajaHHIO BTOPOI1 YacTH M3HAYAJIbHO NPUCBa-
MBaeTCcs onpeleieHHbI 6ajl 1Mo NpOrpecCUBHOMY MpHHIMIY. Bbimyck-
HUK, JEMOHCTPUPYIOHIMI YMEHHEe PEeLIUThb 33lauy OIpelesIeHHOTO yPOBHH,
NoJy4yaeT yCTaHOBJIEHHBIN Oasi (MW OaJLl, Ha eJUHUIy MEHbUIMMA, eCiIH
JOTyllleHa HecylecTBeHHas ournbka 1M morpeurHocts). IIpu atoM npuH-
LIUITHAJIBHBIM YCJIOBUEM SIBJISIETCS CJenyiolee: 3alaHiie OLeHUBaeTCs Mo-
JIOXKUTEJBHBIM OAJLIOM TOJIBKO B TOM CJIydae, KOTZa M3 3aluceil OJHO3HAYHO
MOXCHO C/IeJIaTh BBIBOJ O TOM, UTO BBINYCKHUK 3HAeT XOJ peLIeHHSs.

C nomoupio obiiero 6ajia, pacIIMPAIOMIET0 TPAAUIIMOHHYIO LIKATY
OlLleHMBaHMS, BO-NEPBbIX, NMpoBoAUTCH Gosee ToHKas AuddepeHIUALHUS
MaTeMaTH4eCKO! MOATOTOBKH, a BO-BTOPbIX, OTMETKA HeceT 0osiblie HHGOp-
manui. O61mii 6ayL1 Har/isiieH, JIeTKO MHTEPIIPETUPYETCS YYUTEIEM, y4e-
HUKOM, ponuTtenssMu. MoXXHO BUaeTb, HAalpUMEP, KaKyl0 YeTBEpKy IOJy-
YK YYEHHK — CJIaby10 WK OJU3KYIO K HATEPKE, WA, XOTS OH U IOJTYYKI
OTMETKY 3», HO BXOAUT B <«IPyINy pHCKa». Beedenue Gosibuiero yucia
rpajanuit ocobeHHo WHGOpPMATHBHO A AuddepeHIHaNU 110 YPOBHSIM
HOATOTOBKU XOPOUIO YCIE€BAIOIUX YYal[UXCH.

OpraHu3auyMoHHblie 0CO6eHHOCTH

Ha mnposenenue sk3aMeHa orBogutcs 240 muHyT. Ha BrimosHenue
nepBo# yactu Beigensiercd 90 MunyT. Ilo ucreyeHun ykazaHHOro BpeMeHM
yJauuecst CAAIOT NePBYIO YacTh paboThl. B To ke BpeMs MpUCTynaTh K BbI-
IIOJTHEHUIO BTOPOHM YaCTH MOXKHO, He JOXKUAAACh UCTeYEeHHSI 3ITOTO BpPEMEHMU.

OTBeThl Ha 3aZaHUs MEPBOI YaCcTH PUKCUPYIOTCA HEMOCPEACTBEHHO B
6saHKe ¢ 3agaHuAMM. [Io pelieHHIO peroHa MOTYT MCITOJIb30BaTbCSA Ma-
IIMHOYMTaeMble OJIAHKH OTBETOB, IO3BOJISIONINE IPUMEHSTb KOMIIBIOTEP-
HyIO [IPOBEPKY Pe3yJbTaTOB BBINOJHEHHUS 3TOH YacTH paboThl. 3asaHUsA
BTOpOI yacTH, TpeOylollie pa3BePHYTOr0 OTBETA, BHIMOJHAIOTCS Ha OT-
AeNbHBbIX JINCTAX.

Bo Bpemsi mpoBeneHusl 3K3aMeHa B KJacCe NPUCYTCTBYET YYMTEJb-
OpPraHU3aTop, KOTOPBIA HE SIBJSETCS YYUTEJeM MaTeMaTUKH; IPUCYTCTBUE
B ayIMTOPUH Y4YUTEJIs, NPENoJaBaBIIero B 3TOM Kjacce, He MpeayCMaTpu-
Baercd. B ¢yHKUMM opraHu3aTopa BXOAMUT O3HAKOMJIEHHE YYalUXCS C
npouneAypoii mpoBeleHUs 3K3aMeHa M obecrieueHue cOOJI0JeHHsT 3TOH
npoueaypsl. [IpoBepka u olleHMBaHKe 3K3aMEHALIMOHHBIX paboT ydaumxcs
OCYLIECTBJ/ISIETCS] WIeHaMH IpPEAMETHBIX JIK3aMEHALMOHHBIX KOMMCCMIA.
ITHMU MepaMH peaTu3yeTcs Mepexol K «BHelHell» mpoleaype nposeze-
HHUS BBIITYCKHBIX 3K3aMEHOB AEBATHKJIACCHUKOB B3aMeH TPaJMIMOHHOM
BHYTPMILIKOJIbHOM TpOINEAYpPhI, NepeBoJ Ha 6ojiee OOBEKTHBHYIO M MPO-
3payHyl0 OCHOBY BOIIPOCOB IIpHeMa B MPOQUIbHbIE HIKOJBI U KJIACCHI.



2. METOAUWYECKUE PEKOMEHAALUU
N0 NOArOTOBKE K 3K3AMEHY

2.1. XapaKTepucTMKa 3aflaHUi 3K3aMeHaUHOHHOU PaboTbi

JK3aMeHaI[MOHHasA paboTa COCTOMT U3 ABYX YacTeil, Kaxaas U3 KOTO-
PBIX HMeeT CBOIO 1leJieByI0 ycTaHOBKY. IlepBasi yacTh HampaBJsieHa Ha npo-
BEPKy HAJIMYHUSA y IUKOJbHHUKOB 0a30BOif MOATOTOBKH, T.e. Ha MPOBEPKY
YCBOEHHUSI 3JIEMEHTOB coOJep)KaHUs, COCTaBJSIOUIMX OCHOBBI Kypca, 6e3
3HAHUS KOTOPBIX HEBO3MOXXHO M3yYEeHUEe MaTeMaTHKU U CMEXHBIX Ipen-
METOB Ha CTaplileif CTymeHH 1Kobl. Bropas yacTh paboThl HanpaBjeHa Ha
IPOBEPKY BJIaJIeHUS] MaTEPUAIIOM Kypca Ha NOBBIIIEHHBIX ypOBHAX. Ee
11eJIb — BBISIBUTb yMEHHe pelIaTh 33/ja4yi, 3HaYUMbIe C TOYKHU 3PeHUS 110J1-
HOLIEHHOI'O0 Y KaueCTBEHHOI'0 YCBOEHUS KYypCa, a TaKKe BO3MOXHOCTH HO-
CJIe/IyIOlIero U3y4yeHUsA MaTeMaTUKH Ha MpOUIBHOM YpoBHe. B cBsA3M ¢
CylIeCTBEHHBIM pPa3jIMYMeEM B IeJIeBbIX YCTAaHOBKaX IIEPBOH U BTOPOH ya-
cTeil 9K3aMeHaAIIMOHHOI1 paboThl cienuguKauKeii 5K3aMeHa IpeLyCMOTpe-
Hbl ¥ IPUHLUMIIUAIBHO pa3Hble MOAXO0AbI K UX COAEPXKaTeJbHOMY HamoJIHe-
H1o. OCTaHOBHMCS OTAEJIbHO Ha PaCCMOTPEHUU OCOOEHHOCTel 3aJaHuil
KaXKA0H YacTu paboThL.

XapakrepucTuka 3afaHuit nepBoM 4actu paborel

ITpexne Bcero, oTMETHM, YTO IIPU HOBOHM (popMe aTTecTallMd U3MEHEHO
camo noHsTHe 6a30BOif MaTeMaTUYeCcKOi MOATOTOBKM LIKOJbHMKOB. Ecin
paHbllIe B IIPOBEPKeE JeJIajICS aKIEHT Ha BJiaJleHHe OCHOBHBIMY aJITOPUTMA-
MH, pacCMaTpHMBaeMbIMU B KypCe, TO Tellepb YCUJIEHO, IO CPAaBHEHMIO C
TPaAULIMOHHOM IPAKTUKOW, BHUMaHHE K HAEHHO-NIOHATUHHON U NPAKTH-
yecKoil cocraBiAouUMM. ba3zoBast moATOTOBKa B COBPEeMEHHOM ee IOHMMa-
HUM TpeAroiaraeT He TOJBKO BJiaJIeHUE HAa 3JIeMEHTAPHOM YPOBHE BaX-
HeHIIMMHU aJITOPUTMAMHM, HO U 3HaHHE OCHOBHBIX OIpeAesieHUi, TEPMUHOB
1 CUMBOJIOB, CBOICTB IOHSTHH, a TaKXXKe YMEHUEe IPUMEHATh CBOU 3HAHUS
K pellieHHIO HECJIOKHBIX 33/la4 KaK MaTeMaTHYeCKOro, TaK ¥ IIPaKTUYECKOTO



xapaktepa. [Ipy BeINOJIHEHNH 3aJaHKii IEPBOM YACTH yyalquecs AOJXKHBI
IIPOIEMOHCTPHPOBATD ONPEAEJEHHYIO CUCTEMHOCTD 3HAaHMH M IIMPOTY Ipej-
CTaBJIEHUIA, yMEHHE TIEPEXOIUTh C ONHOTO A3bIKA HAa APYTOM, y3HAaBaTh CTaH-
JApTHBIE 331a44 B pa3HOOOPa3HbIX (popMy.irpoBKax. TakuM 0O6pa3oM, MOKHO
KOHCTaTHPOBATh, YTO MPH HOBOM (opMe aTTecTallMK OT yyaluxcs Ha 6a30-
BOM ypOBHe TpebyeTcst BiajieHue 60j1ee IHUPOKUM KPYroM yYMEHMIi, OTHOCS-
IUXCS K 06J1aCTH N03HABATEIbHOM AEATENbHOCTH; IIPH 3TOM COAEPKaHHE
0OyueHus, 3a HeOOIbIIIMM HCKJIIOYEHHUEM, OCTAETCA B MpeXHEM oObeMe.

HanoMHuM, 4TO nepBasi yaCcTh 9K3aMEHAIMOHHOI paboThI IPeACTaBJIeHa
B opMe TecTa, cogepxaiero 18 sananmii. UtoObl 3TH 3a1aHuA oOecIIeynBa-
JIK CONIEPKATENIBHYIO MOJIHOTY U PENPE3eHTaTUBHOCTD IIPOBEPKH Ha 6a30BOM
YPOBHE, a Takxe COATaHCUPOBAHHOCTb MOABEPTraeéMbIX NPOBEPKE BH/0B
MO3HABATEIbHON EATEJbHOCTH, OHU PacCIpesessioTcs 10 JABYM COCTaB-
JISIOLLUMM COZIEPXKATEIbHOM OCHOBBI 9K3aMEHAIIMOHHOM npoBepku. C ofHOIM
CTOPOHBI, 3TO Pa3ieJibl COAEPKAHUS Kypca MaTeMaTHKH OCHOBHOM HIKOJIBI,
MpoBepsieMble Ha ypoBHe 0a30BbIX TPEGOBAHUIA; C APYroil CTOPOHBI, 3TO
KaTeropvH MO3HABATEIbHOM JESTENbHOCTH, BJIafieHe KOTOPhIMU Ha 6a30BOM
YPOBHE TaKOKe CUMTaeTcsa obs3aTebHbIM. Paciipenesienye 3a1aHuii 1o coaep-
»aTeJIbHBIM 6JI0KaM ¥ [0 BUJAAM [O3HABATEIbHOIM JeSITENbHOCTH ITOKa3aHO
B Tabmmnax 1 u 2.

Tabauna 1. Pacnpeenenne 3aanmii epBoii 4acTH padoOThI
[0 pa3jiesaM COAepKaHus
Pasgen copepaHua Yucno 3apanun
Yucaa 3
ByxBeHHble BhIpaXKeHUsT 2
[Ipeobpa3oBanue BblpajkeHHi 3 ‘
YpaBHeHust 3
HepaBeHcTBa 2
I[locnexoBaTeIbBHOCTH M POIPECCHH 1
DOyHKIHU 2
DJIeMEHTbI CTaTUCTUKHU U TEOPUU BEPOSITHOCTEI 2




Tabnuia 2. Pacnpeenenne 3ananuii nepBoii yacTH padoThi
MO BHAAM NO3HABATeJbHOI JesTebHOCTH

Mo3HaBarenbHan Kateropus Yucno sagaHuin
3HaHne/TIOHUMaHHe 4 (5)
YMeHHe NpUMEHHTb U3BECTHRIA aJITOPUTM | 6 (5)
YMeHHe pelluTh MaTeMaTHYECKYIO 3a7auy 4 (5)
[IpuMeHeHue 3HaHMII B IPaKTUYECKON CUTyalUH 4 (3)

TakuMm o6pa3oM, Kaxaoe v3 BOCEMHa/NATH 3aJaHUil MepBOiM yacTu
paboTBl MMeET JBe OCHOBHBIE XapaKTEPUCTUKH. IlepBas COOTHOCHUT €ro
C OZHUM M3 pa3esioB coJAep)KaHUsA, BTOPas — ¢ OAHOM M3 ITO3HABATEJbHBIX
KaTeropuil. 3aJaHusl, OTHOCSIIMECA K OAHOMY M TOMY K€ pasjiesly cozaep-
’KaHHS, MOTYT OBITh HANIPaBJIEHbl Ha MPOBEPKY BJIAZIEHUS Pa3HBIMM IO3Ha-
BaTeJbHBIMU YMeHUsAMMU. IIponstiocTpupyeM 3To, COMOCTaBUB CJIEAYIOLIHE
IBa 33/IaHUS:

1. (3azaHue ¢ OTKpBHITHIM OTBETOM). Pelinte cucTeMy yYpaBHEHUIA:

3x—y =8,
x—4y = —1.

2. (3apanue c BeibopoM oTBeTta). Micmop3ys pUCYyHOK, BBIOEpUTE CH-
CTEMY ABYX YPaBHEHHUIA C ABYMs I€PEMEHHBIMY, PEIEHHEM KOTOPOH SIBJIS-
eTcs mapa (—4; 0).

YA 4x -5y = 16,
4
/A
4
/
NCE
x+y=-4
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(x+y =4, (x+y=35,
ndtry 2y *TY

Sx — 4y = 16 Sx —4y = 16

( = _4, ( =5,
3)Jx+y 4)Jx+y

ox —4y = —16 Sx— 4y = —16

O6a 3a1aHUsA OTHOCATCA K COJEpXKaTeJbHOMY OJIOKY «YpaBHEHUS»;
6oJiee TOro, B KaXKIOM 13 HUX IIPEAMETOM PaCCMOTPEHMS SIBJISIETCS CUCTEMA
ABYX ypaBHeHUH Cc AByMs nepeMeHHbIMU. OIHAKO, ec/id B IEPBOM CJIy4yae
3alaHMe OTHOCUTCSI K KaTeropuu «IIpHMeHeHHe MU3YYEHHOro aJITOPUTMas»
(Ha mepBOM IIJIaHe 371eCh 6lad0eHue NPuemMom PeUIeHUs: CUCTEMBI TIHHEHHBIX
ypaBHEHUI ), TO BO BTOPOM — 3TO KaTeropusi «3HaHue/NoHuMaHues». B ca-
MOM JieJie, YTOOBI, HCIIOJIb3Ysl PUCYHOK, BBITIOJIHUTH BTOPOE 33/laHUE, HYXK-
HO noxumamv TpaduyecKyl0 HHTEPIPETALMIO pelIeHHUsS CHUCTEMbI ABYX
ypaBHeHU# C AByMs nepeMeHHbIMU. KoHeYHO, OTBET MOXHO MOJYYUTh U
nyTeM noActaHoBKM napel (—4;0) B ypaBHEHHUS] KaXKI0i M3 NpPeAJIOKEH-
HbIX cucteM. OIHAKO U MPU TaKOM pelIeHUH HYXKHO, IIpeK1e BCero, 3Hamo,
KaKyIO TIapy YMceJ Ha3bIBalOT pPeUIeHHUEM CHUCTEMBL.

3aMeTHM, YTO NIPUHAAJEXHOCTDb 3alaHUSI K TOMY MJIM HHOMY pas3feny
COZlEPXKaHUs IPAKTHYECKU BCETAA JOCTaTOYHO oyeBUAHA. TeM Gosiee, UTO B
OCHOBY CTPYKTYPHPOBAHHMS IE€PBOi YacTH pabOTHI MOJOXKEH COAEPXKATEIb-
HBII TMPUHIUIL 337laHUS PACIIOJIOKEHbI [PYNIIaMB B COOTBETCTBUM C pa3-
AenaMHU COAEpPXKaHUs, K KOTOPbIM OHU OTHOcATCA. UTO KacaeTcsi BTOpOM
XapaKTEePUCTHUKH, TO OHA HEPEAKO MPOSIBISETCA Yepe3 «apaHXHUPOBKY» 3a-
DaHusa — crenu@uyecKyio NMOCTAaHOBKY BOIPOCA, KCIOJb30BaHHE MPaKTH-
YeCKOro KOHTEKCTa U T.H.

Huxe npuBeneHb! NpUMePHI 3aJlaHUH 10 KaXXJ0i U3 YeThIpeX MO3HaBa-
TeJIbHBIX KaTeropuid. OHM OTHOCSITCSL K Pa3/JIMYHBIM pa3fiesiaM COAepKaHuUs.

Chavasia pacCMOTPUM 3aJlaHMsA, WIIIOCTPUPYIOLME TO3HABATEAbHYIO
KaTeropMio «3HaHWe/TIOHUMaHue».

Ilpumep 1. (Pasgen «Yucna»; 3aaHue ¢ BLIOOPOM OTBETA).
OnHa 13 ToYeK, OTMEYEHHBIX Ha KOOPAMHATHOI IIPSIMOM, COOTBETCTBY-

eT yncay VY 34. Kakas ato Touka?

M N P Q
 — ————t—e o
4 5 6 7
1) M 2) N 3) P 4) Q
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Ilpumep 2. (Pasgen «BykBeHHble BBIpaXXEHHUSI»; 3allaHHE C BHIOOPOM

3
orBeta). JlaHbl BeIpakeHus: 1) at3. 2) —2_. 3) fi Kakue u3 atux
' P "V Ta Y ary 3
BbIpaXKeHU He UMEIOT cMbIcaa nipu @ = 07?
1) Toabko 1 2) Toabko 3 3)1u3 4)1,2u3

Ilpumep 3. (Pasgen «IIpeobGpasoBaHue BhIpaXKe€HUii»; 3aflaHue C BbHI-
6opom otBeta). Kakoe u3 cielyioimux BhIPAKEHUN TOXKAECTBEHHO PaBHO

—4

apobu ;_1?
4 —x x—4 4 -x 4 —x
1)x—1 2)1— 3)_x—1 4)_x--l

Ilpumep 4. (Pasnen «HepaBeHcTBa»; 3ajlaHNe C BbIOODOM OTBETA).
V3BecTHO, 4TO y — x > 2. Kakoe u3 cieayomux yTBepKAEHUH ITPU BCEX X,
Y ¥ 2, yAOBJIETBOPSIOIUX 3TOMY YCJIOBHIO, SIBASETCA BEPHBIM?

Dz-y<x Dx+z>y Dy—-x—2>04)x+y+2<0

IIpumep 5. (Pasgen «IlocienoBaTtenbHOCTH M MPOTPECCHM»; 3a/IaHUE
c BbibopoM oTBeta). IlocienoBaTeIbHOCTH 3alaHbl HECKOJIBKUMHU IMEPBbI-
MU uieHamu. OfHa U3 HUX — apudMeTruyecKasi mporpeccusi. Y Kakure ee.

11;,2,35. 2)1,248;,.. 3)1;3,57. 41;;;;..

IIpumep 6. (Pasgen «DyHKIuu»; 3aaHne ¢ BBIOOPOM OTBeTa). YKa-
XKUTE YpaBHEHHUE IPSIMOii, KOTOpasi UMeeT JBe 00l1e TOYKH ¢ rpapuKoM
GYHKIUU ¥y = x2+ 1.

Ny=-10 DHy=0 Hy=1 4)y =10

M&r BuaMM, 4TO A1 BBIMOJIHEHUS 3THX 3allaHUil Halo 3HAThb OMpee-
JIeHUsl TIOHSATUM, UX CBOICTBa, HeKoTopbie (akThl. Tak, yTOOBI HATH Ha

KOOPAVMHATHON NMPSIMOM TOYKY, COOTBETCTBYIOLIYIO YHCJY 1/§Z (mpumep
1), Hy)XHO 3HaTh, YTO C YBeJMYEHHEM IOJKOPEHHOrO BhIPAKEHUS 3Haue-
HHe apu(dMeTHYEeCKOro KBaJpaTHOrO KOpPHSA Bo3pacTaeT. A 4ToObI HaiiTH
x—4
x—1
HEHUs 3HaKOB y WiIEeHOB ApoOu. 3ajiaHus Ha paclo3HaBaHue apudMeTHye-
CKOi mporpeccuM (NMpuUMep O) BHITIOJIHSAETCS Ha OCHOBE OIpeesieHHUs, a
nocjeaHee 3aanue (npumMep 6) TpedyeT 3HaHUSA CBOHCTB rpaduka PyHK-
UK BUJa ¥y = ax? + c.

BbIpaXkeHKe, paBHoe Apobu (npumep 3), Halo 3HATDH MPaBUJIA U3Me-
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OcTaHOBUMCS Tenephb Ha 3alaHMAX, OTHOCSUIMXCSI K TO3HABaTEIbHOM
KaTeropuu <«IpUMeHEeHUEe U3y4YEeHHOro ajiroputMas. Ho npexne 3ameTum,
YTO YCUJIEHHE BHHUMAHHSA K UIEHHO-NIOHATHIIHONW CTOpoHe 0OydYeHus, K
NPaKTUKO-OPUEHTUPOBAHHOMY 3HAHHUIO OTHIOJb HE yMaJisieT 3HaYeHMs
aJITOPUTMHUYECKOU cocTaBisAoleil. COOTBETCTBYIOIIYI0O YCTAaHOBKY 39K3a-
MEHAITHOHHOM pabOTHI CJIEAYET TPAKTOBATh TaK: «HE TOJBKO aJITOPUTMBI».
BraseHne <«TeXHUYECKHM ammapaToM» HEOOXOAMMO KaXIOMy YYEHHKY
11T U3y4YEeHUS Ha CTapiledl CTYMeHH LIKOJIbI M MaTeMaTHUKU, M CMEXHBIX
npeaMeToB. OHAKO Ha ypoBHE 0a30BBIX TPeOOBAaHUH BAXKHO HPHIAEPXKH-
BaTbCS MPUHIIUIIA «Pa3yMHOHN JOCTaTOYHOCTU».

Ilpumep 7. (Pa3zgen «Hucnas; 3a1anue ¢ oTKpLITBIM OTBeTOM). IIpen-

CTaBbT€ 3Ha4YeHUE BbIPAXEHUS (1,3-10—2)-(3-10'1) B BUJE NECATUYHOIA
apoou.

IIpumep 8. (Pasgen «bykBeHHbBIe BRIpa)KEHHsA»; 3alaHUE C OTKPBITHIM
npu a = -2,7, b =11,

orBeToM). Haiiaure 3HaueHue BbIpaXKe€HUA

c =-0,7.

a
b-c

IIpumep 9. (Pasgen «IIpeo6pasoBaHue BbIpakeHHUil»; 3alaHHe C OT-
KPBITBIM OTBETOM). YIpocTuTe BhipakeHue 4y (y + 4) + (y — 8)°.

IIpumep 10. (Pasnen «IlpeoOpasoBaHue BbIpaXXeHUil»; 3a1aHKE C BbI-
6opom otBeTa). B Boipaxkenun 4x2 — 6xy BhIHEC I 3a CKOOKHM 00LIMI MHO-

xutenb —2x. Kakoil nByusneH ocrajicsa B cKoOkax?
1) —2x -3y 2) 2x — 3y 3) —2x + 3y 4) 2x + 3y

IIpnmep 11. (Paszen «IIpeo6pasoBaHue BEIPRXXEHUIi»; 3alaHUeE C BbI-

6opoM OTBeTa). YIIPOCTUTE BBIpaXKEeHUE _16 _ —4-
da—a? a

4 4 1 1
1)zi—a 2)_4—a 3)4—a 4)_zi—a

IIpumep 12. (Pasmen «IIpeoOpa3oBaHyie BbIpakeHHil»; 3aJaHKe C OT-

KPBITBIM OTBETOM). YTIPOCTUTE BbIpaXKeHUe —@Mﬁ

V24

Ilpumep 13. (Paszen «YpaBHeHHSA»; 3aJJaHHE C OTKPBITBIM OTBETOM).
Pemte ypaBHenue 2x2 — 20x = 0.
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IIpumep 14. (Pasnen «HepaBeHcTBa»; 3ajaHue Ha cooTHeceHue). s
KaXXJIOH CHUCTEMbl HEPABEHCTB YKAXKKTE MHOXKECTBO €€ PELIeHUM.

x> -1, x> -1, x < -1,
A) b) B)

3—-x20 3—-x<0 3—-x20
x> -1 2)x < -1 3x>3 4) -1 <x<3

3ajaHus pacCMaTPUBAEMOI KaTErOPUM B OCHOBHOM OTHOCSITCS K pa3-
nenam «Yucaa», «IIpeobpasoBanue BoipaxkeHuii», «YpaBHeHUus», «Hepa-
BeHCTBa». [los1e3HO MMETh B BUAY HEKOTOpPble OCOOEHHOCTU COAEPKAHMS
3TUX 3aaHUi. OHU HOCAT OrPAaHUYUTENbHBINA XapakTep. Tak, airOpUTMBI
BbIYMCJIEHMI BCTPEYAIOTCSHA, KaK IPaBUJIO, B KOHTEKCTE pellleHUs HEeKOTO-
poii 3a/1auM, a He B «<YMCTOM» BHJIE; 3aJlaHUs Ha MpeoOpa3oBaHue JPOOHBIX
BbIPAKEHUIT HE «OTSTOIIAIOTCA» HE0OX0UMOCThIO TIEPEMEHbI 3HAKa mepel
Apo0bIo; ecnu TpeOYyeTCS pa3oKUTh MHOTOUJIEH Ha MHOXKUTEJH, TO JOCTA-
TOYHO YMETb BHIHECTH OOLIMII MHOXKHTENb 3a CKOOKY WJIM BOCIIO/Ib30BaTh-
Csl OJHOM U3 M3BECTHBIX (POPMYJ COKpaIEHHOro yMHOXeHus. BianeHue
TEXHUYECKHUM HABBIKOM 00Jiee BHICOKOrO YPOBHS MPOBEPAETCS 3aJaHUSIMU
BTOPO#1 4aCTH 9K3aMEHAIIMOHHOMN pabOoTHL

Ilepeitnem Teneph K 33JaHUSIM, OTHOCSILIUMCSA K ITO3HABaTEJIbHOM Kare-
rOpHH, KOTOPYIO Mbl 0003HAYMU/IU KaK «yMEHHE PELINTh MAaTEMATHYECKYIO
3a7auy». Peub uzeT o moucke peureHUsA B HEKOTOPHIX HECJOXKHBIX CUTya-
IIUAX, KOrAa HeT sIBHO C(POpPMYJIMPOBAHHOTrO IIpUeMa, IPaBUJia, aJilfOpUTMa.

IIpumep 15. (Pasnen «Yucna»; 3aganue ¢ Boibopom otBerta). Ha ko-
OPAWHATHOM HpsAMOI oTMeueHbl uncaa @ U b. Kakoe u3 yTBepXKIeHHI
SIBJISIETCSL BEPHBIM ?

a
o

® >

' >
0

Da+b>0 2)ab >0 3Na(a+b) >0 4)bla+b)>0

JIns oTBeTa Ha BONPOC HEOOXOAUMO, OMHPAsCh Ha HUMeEIOINeCs 3Ha-
HUsA, BBIpaboTaTh HEKOTOPBIN I1aH AeiicTBuii. HanpuMep, «cuutaTh» CHa-
yasa UHGOPMALMIO O YUCTIAX @ U b, U306paKeHHBIX Ha KOOPIMHATHOM
npsimoii (a < 0, b > 0 u|a| > | b|); a nanee, ucmob3ys NpaBUIa 3HAKOB,
HalTU BEPHOE YTBEPXIEHHE.

OnHAKO Takoi croco® paccyXIeHHH, XOTS U I103BOJISET IOJTYYUTh
OTBET NMPAKTUYECKK MTHOBEHHO, TPeOYET CUCTEMHBIX H 00001IEHHBIX 3HAHHIA.
Y4eHHK, 3HaHHUS KOTOPOTO HE OTBEYAIOT 3TUM TpeOOBaHUAM, MOXET BHIOPATh
APYTYIO CTPaTErHio pelleHus, 6ojee JIMHHYIO, HO BITOJHE HAIEXKHYIO: B3SITh
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KOHKDETHbIe 3Hau€HHUs a U b, oTBevalolue yCJI0BUSIM, IOKa3aHHBIM Ha pH-
cyHke (Hanmpumep, a = —5, b = 2), ¥ IOCIeN0BATENbHO BHIYHC/ISATD 3HAYE-
HUSI yKa3aHHBIX BRIPAXKEHUIA, TTOKa He OyAeT HaiileHO BEpHOE yTBEPXKIEHHE.

IIpumep 16. (Pa3sznen «BbykBeHHbIE BhIpOKEeHHUsI»; 3aflaH€e C BRIOOpOM
otBera). ABTOMOOUIb pacxoayer a a OeH3uHa Ha 100 xM myTu. CKOIBKO
AUTPOB GeH3uHa morpebyercs, yToObl nmpoexaTsh 37 KM?

1)% . 2) 100-37 3) a-100 . 4) a .
a 37 37-100

[TonoOHble CIOXKEThI Ha MPSIMONPONOPIHOHAIBHYI0 3aBHCHMOCTD
BCTPeYaIUCh yYauIuMcs elle B 5-6 Kiaccax; U3BECTHO U CTaHJAPTHOE pe-
IIeHHe TaKKUX 3aJa4 — C MoMolibio nponopiun. OAHAKO HaJIUYKeE B YCJIO-
BMM OYKBEHHOTO JAaHHOTO fejaer 3aaa4yy Oosee abGcTpakTHoi. Ecam Takas
3a/jaya BbI3bIBaeT 3aTpyAHEeHME (a 3TO CIy4aeTcsl HEPeAKO), MOXKHO PeKo-
MEHA0BATbhb y4alllUMCA HCI’IOJIb30BéTb CJACAYIOIIYIO CTpATEIruio:. «IJis1 CE6H»
YIOPOCTUTh CHUTYAIIUIO, 3aMEHUB 6yKBy nmoaxoaduiuM 4YucJjioM, 3aIllUCATb
HY>KHO€ YMCJIOBOE BBIDAXKEHME, a 3aTEM «BEPHYTb» OYKBY.

IIpumep 17. (Pasnen «IIpeobpa3oBanue BeIpakeHHii»; 3allaHHE C OT-
KpHITHIM OTBeTOM). Haliante miomanb nmpsiMOyroibHOTO TPEYroJIbHHMKA,

KaTeThl KoToporo paBHe Y5 —2 cM 1 /5 + 2 oM.

CMbICTT 33/1a4¥ COCTOUT B IPUMEHEHUH amapara ajareOpsl K FeOMeTpH-
YeCKOMY CIOXeTY: YYeHUK J0JKeH YBHAETh CUTYallWIO, B KOTOPOil mpuMe-
HUMa 3HaKoMas reoMerpuyeckast GopMmysia, IpaBIWIbHO MOACTaBUTb B 3Ty
¢opMyy HppallMOHAJIbHbBIE YUCJIA, U YIIPOCTUTD MOJIyYEHHOE BhIpaXKeHHUE.

Ilpumep 18. (Pasnen «YpaBHCHUS»; 3aJaHMEe C BBHIOOPDOM OTBETA).
[IpounTaiite 3amauy: «B 5 maneHbkux u 7 60JbUIMX KOPOOOK Pa3IOXUIN
90 kapaHzaleii, 3alOJIHUB KaXAYyI0 lieJHKOM. B 6osblIyio KOpoOKy mome-
maetcs Ha 6 kapaHzaieit 6osblie, yeM B MaJeHbKYI0. CKOJIbKO KapaH/a-
meil B 60Ab1ION KOPOOKE M CKOJIbKO B MaJIEHbKOM ?»

IIyctb x — yncio KapaHzauieii B 601bLI0M KOPOOKE, ¥ — B MaJIEeHbKOM
kopobke. Bribepute crcTeMy ypaBHEHMii, COOTBETCTBYIOIIYIO YCJIOBHUIO 3a-
[auMm.

f f
- =69 - =67
n{t Y nd¥=*
7x+ 5y = 90 7x+ 5y = 90
(x—y =6, (y—x=86,
3)<x y 4)<y o
5x+ 7y = 90 Sx+7y =90

15



ITOT NpUMeED OYeHb ITOKA3aTeJieH: TeKCTOBas 3a/laya INpPaKTUYECKU
BCEr/Jia BKJIIOYAaeTCsd B 3K3aMEHAI[MOHHYI0 PaboTy; IIPH 3TOM B 3aJaHMAX
6a30BOro ypoBHsI, KaK IPaBUJIO, TpeOYeTCS TOJBKO COCTABUTh YPaBHEHUE
WUJIA CUCTEMY YPaBHEHMH, T.e. 3ITUMU 33JJaHUSIMM NPOBEPSIETCA YMEHHE CO-
CTaBUTh MaTeMaTUYeCKYI0 MOJEJIb pacCCMaTPUBAEMOI CUTYallMH.

IIpnmep 19. (Paszaen «IlocnenoBaTeibHOCTH U MPOrpeccuuy; 3aJjaHHe
¢ BbIOOpoM oTBeTra). ApudMernueckas NporpeccHsi 3aJaHa yCJIOBUSMM:
a, =4, a,, = a,+4. Kakoe U3 JaHHbIX YKCEJ SIBJISIETCS YJIEHOM 3TOM
IIPOrpPecCUu?

1) 38 2) 30 3) 28 4) 22

ITOT IPUMEP MOXET CIAYKUTh WIJIOCTPAllKeil TOro, UYTo OTHECEHHeE 3a-
JNaHWI K TOM WM WHOM IO3HABaTe/JIbHON KaTeropuu ObIBAaeT JOCTATOYHO
yCa0BHBIM. TakK, MOXKHO CUMTATh, YTO ITO 33JJaHHe OTHOCUTCS K KaTeropuu
«pelIeHne 3a7ay», T.K. HET CNIeIUIbHOTO IIPaBMJa, MO3BOJSIOLIErO NOJIY-
YUTh OTBET HA IIOCTABJIEHHBIH BOIPOC. JTO 3aJJaHKe MOXKHO OTHECTU M K
KaTeropuu <«3HaHHe/TIOHUMaHUEe»; B CaMOM JieJie, AJ11 OTBeTa Ha MOCTaB-
JIEHHBI BONPOC HY>KHO TOJIBKO MMOHUMAaHUEe CMbIC/Ia peKyppeHTHOR ¢op-
MYJIbl, YMEHHE <«IIPOYHTATh»> €e.

Pewuts 3Ty 3a1a4y MOXXKHO 1To-pa3HoMy. Hanpumep, ¢ moMoibio pekyp-
PeHTHOIT HOPMYJIbI MOXKHO TMOCJI€A0BATEbHO BBIYUC/STD YIEHHI NPOrpec-
CHH, TIOKa He OyzeT MoJyyeHo Yncao 28. A MOXKHO BOCITOJIb30BAaThCS TEM,
YTO WIEHBI IPOIPECCUU — ITO MOC/Ie0BaTe/IbHbIE HATypaJIbHbIE YUCIA, KpaT-
Hele 4. VI3 mpeasiokeHHBIX TOJBKO OAHO AeAUTCcA Ha 4 — 3T0 yuco 28.

IIpumep 20. (Paszgen «®DyHkuuu»; 3ana- Ay f
Hue ¢ BoibopoM oTBeta). Ha pucyHke nsobpaxen

rpaduk kBaapatuuHoil pynkuuu. Kakas us ne-
peyncaeHHbIX PopMyJ 3a7aeT 3Ty PYHKIUIO?

Dy=x2-2x-3
Dy=—-x2+4x-3
Ny=x2+2x-3
) y=-x2—4x-3

|
[
1y
ol%?
/

bt J;w"’

[Tonb3ysich 3HaHMAMU O rpaduke KBagpaTUYHON (PYHKLUMH, HYKHO
HaiTH crocob pacno3HaBaHust ¢oOpMyJibl, OMUCHIBAIOLIEH JaHHBIH rpaduK.
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MoxHo, HanpuMmep, paccyXAaTh Tak. BeTBu mnapabosipl HanpaBji€HbI
BBEPX, I03TOMY OTBETHI 2) U 4) ornaaawT. YToOsl BIOpaTh HYXHYIO (op-
MYJIy U3 ABYX OCTAaBIIMXCS, MOXHO IOACTaBUTh B KaKyIO-HHOyAb M3 HUX
KOOPAHHATHI BEPIIMHBI MapaboJibl; @ MOXKHO HAUTH HYXHYIO POPMYJ1y, Bbl-
YHCJIMB KOPHU KaKOro-HU6Gy b OJHOTO M3 IBYX OCTaBLIMXCS TPEXUJIEHOB U
COIOCTAaBUTh MX C KOPHSIMH, U300pakeHHbIMU Ha pUcCyHKe. Takum obOpa-
30M, UMeIoLIHecs Y yYyallnXcsl 3HaHUA MO3BOJISIIOT HATU pa3HbIM CTpaTe-
TUM pelieHHsl.

ITocneanss mo3HaBaTesbHasl KaTeropusi — «IpUMeHUEe 3HAHUU B IIpa-
KTUYECKOH cuTyauuu». B xone BBITIOJIHEHUS 3aJaHUHM, OTHOCAIIMXCH K
3TOM KaTeropuH, y4alulMMCS NMPUXOAUTCS BBIMOJHSTH Pa3Hyl0 paboTy C
dopMysaMy, ¢ rpapuKaMi peasibHBIX 3aBUCUMOCTEH, paCCMaTpUBaTh pe-
allbHbI€ CIOXKETbI M BBINOJIHATH HEKOTOPbIE DPAacyeThl, NMPUYEM YacTo C
MCTI0JIb30BaHUEM JAaHHBIX, BBIPAXKEHHBIX B MPOLICHTAX.

IIpumep 21. (Pasgen «Yucna»; 3amaHue ¢ BBIOOpOM OTBeTa). Typu-
cTMyeckasd (DUpPMa OPraHM3yeT TpeXJHeBHHIe aBTOOYCHBIE 3KCKYPCHHM.
CToMMOCTB 3KCKYpPCHH AJIS1 OJHOTO YesoBeka coctaBiisger 3500 p. [pynnam
ot 3 1o 10 yemoBek mpegocTaBiaseTCS CKUAKA B 5%, 6osee 10 yenmoBek —
B 10%. Cko/IbKO 3alJIaTUT 32 3KCKYPCUIO Ipymia u3 8 yenoBek?

1) 37800 p. 2) 3150 p. 3) 4200 p. 4) 42000 p.

IIpumep 22. (Pasnen «Uucnas; 3aganue ¢ BoibopoM otBeta). s 61-
0JIOTHYECKOH JTabopaTOpUU KYIMHIH ONITHYECKHII MUKPOCKOII, KOTOPBIH Ja-

-5
€T BO3MOXHOCTb Pa3JIMYUTh 00BEKTHI pa3mepoM 10 2,5-10 " cM. Bripasu-
Te 3Ty BEJIMUMHY B MUJIJIMMETpaXx.

1) 0,0000025 MM 2) 0,000025 MM
3) 0,00025 mm 4) 0,0025 MM

IIpumep 23. (Pa3nen «bykBeHHBle BbIpa)KeHHs»; 3aJaHHE C OTKPbHI-
ThIM OTBETOM). 3Hasl IJIMHY CBOETO Illara, YeJIOBE€K MOXKET IPHUOIMKEHHO
NOACYMTATh NpOJeHHOe UM paccTrosiHnue no dopmyne S = nl, rne n —
yucso maros, / — aauHa wara. Kakoe paccrosiHue mpoiies yesoBeK, eciu
n = 60 cm, / = 2500? OtBer BbIpa3uTe B KMJIOMETPAX.

IIpumep 24. (Pasnen «DyHKIUMU»; 3aaHKe ¢ BBIOOpOM oTBeTa). Peii-
COBBIIf aBTOOYC TMpoJesaa MyTh U3 ropoAa A B ropoa B ¥ mocJie CTOSIHKH
BepHyJsicss obpatHo. Ha pucyHke u3obpaxkeH rpaduk ero ABMXKEHUS: MO
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TOPU30HTAJIBHOM OCH OTJIOKEHO BpeMs (B yacax), a M0 BePTUKAJIbHOH —
paccTosiHMe 10 LIocce oT ropoa A (B kunoMerpax). Kakoe us cienyrommx
YTBEpXKAEHN1 HEBEPHO?

As, KM

ol f
/ \

>
Of 1 13151 7191¢tu
1 | ] | ] |

1) Paccrossuune mexay ropogamu A u B paBHo 180 kM.

2) Ckopoctsb aBTOOYyCa Ha myTH U3 A B B Obli1a MeHbIlle, YeM Ha o6part-
HOM MYTH.

3) Crosanka B ropoae B anunach 2 .

4) Ha oGpatHbiit myTb aBTOOYC 3aTpaTil Ha 1 4 6oJiblle, 4e€M Ha MyTh
u3 A B B.

3aBepias pa3roBop O 3aJaHHsSX MEPBOM YaCTH 9K3aMeHAIMOHHOH pa-
6OTBI, 3aMETHM, YTO KPOME ABYX OCHOBHBIX XapaKTEPHUCTHK 3aJJaHui, O KO-
TOPBIX LIIJIa peyb BhIllle, MOKHO paccMaTpuBaTh elle oAHy. Peyb uzer o
¢dopMme orBeta. HamoMHKMM, YTO MPUHIMIIMAIBHONH 0COGEHHOCTHIO MEPBOIi
YacTH 9K3aMeHa SIBJISIETCA TO, YTO JJISl KaXAOro U3 HIeCTHAILATH 3aJaHui
HY)KHO yKa3aTb ToJibko oTBeT. IIpu 3ToM mpeaycMaTpuBaloTCs ABe BO3-
MO)XHOCTH: BIOOD BEPHOTO OTBETA M3 YEThIPEX IPEAJJIOKEHHBIX U CBOOO-
HBbII (KpaTKHii) OTBET, KOTOPbIl HY>KHO BIIKCATh B OTBEAEHHOE IJIS1 3TOTO
mecTo. [IoHATHO, YTO ec/iu BHIMOIHAETCS 3aJaHKEe CO CBOOOIHBIM OTBETOM,
TO TpeOyeTcs HEMOCPEACTBEHHOE pelleHHe, KaK MPaBUJIO, IIMCbMEHHOE, C
HCIIO/Ib30BaHUEM 4YepHOBMKA. Ecu ke peub MAET 0 3aaHHU C BHIOOPOM
OTBETa, TO TAKTHKA €r0 BBIMTOJIHEHUS MOXET ObITh pa3HOIi.

HHoraa uemecoobpasHo «uATH oT orBeTa». Ilycts, Hampumep, Tpeby-
eTCsl Pa3jIoKUTb Ha MHOXUTENIW KBaApaTHbIA TpexuieH 3x2 + 9x — 30, u
OaHbl TaKMe BapHMAHTbl OTBETOB:

1)3(x+2)(x-5) 2)3(x—2)(x—5)

33 (x—-2)(x+5) 4) 3(x+2)(x+5)

KoHeyHO, MOXHO peuIMTh 3Ty 3ajauy <«B Ji06», BOCIOJIb30BaBIIUCH
cooTBeTCcTBYIoLIeH (opmysnoit. OaHaKo, KTO-TO, BO3MOXHO, MOCYMTAET,
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YTO B TEXHHYECKOM OTHOIIEHHH IIPOIIle HEe pacKJ/aJbIBaTh Ha MHOXKHTEJH
TPEXYJIeH, a MEPEMHOXATh ABYYJIEHbI, 0COOEHHO, €CJIM CPa3y yBUAETb, YTO
oTBeThI 2) U 4) OTNAJAIOT, TAK KAK B 3TUX CAyYasix CBOOOAHBIH YJIeH He pa-
BeH —30. Toraa Hy>kKHO Bcero JMiib BbIOPaTh BEPHBIil OTBET U3 ABYX OCTaB-
IIHXC.

BcTpeyaiorcs ¥ Takue 3alaHus, KOTAa HET APYroro MmyTH, KPOMe Kak
NpOCMaTPHUBaTh NPEAJIOKEHHbIE OTBETHI — 3TOrO TpebyeT HOpMyJIHPOBKA
3aganud. [1ycTs, HanpuMep, 0 YKCIaX @ U b U3BECTHO, YTO @ — YETHOE YMC-
710, a b — HeueTHoe uncyo. CrpamuBaercs, Kakoe U3 CAEAYIOUMX YUCE
Npy 3TOM YCJIOBHHU SABJSAETCS HEYETHBIM:

1) ab, 2) 2(a + b); 3) a+b; 4)a+b+1.

BcrioMuHasi cBOiiCTBa A€TUMOCTH, MOCJIEOBATEIbHO YCTaHABIMBAEM,
yTo ab — 4YUC0 YeTHoe, npousseneHue 2(a + b) — Takke 4YeTHOE, a CyMMa
a + b, rae ogHO ciaraeMoe IEJIUTCS Ha 2, a Ipyroe — HET, sIBJISETCSA He-
YyeTHbIM YMCJIOM. TakuM oOpa3oM, BbIOHpaeM OTBET 01 HOMepoM 3.

OnHako 3HaYuTe/IbHAs YacTh 3aJlaHMi C BRHIOOPOM OTBETa pacCYMTaHa
Ha TO, YTO YYEHHK MHUCHbMEHHO BBINMOJHHUT HEMOCPEACTBEHHOE peLIeHHE,
KaK 4 B CJlyyae C 33JJaHHeM cO CBOOOAHBIM oTBeTOM. IMEeHHO Takas Tak-
THKA, CKOpee BCEro, MpuBeAeT K HYXKHOMY pe3yJIbTaTy.

IIpuMep 3agaHusA, KOTJa Ieecoo0pa3sHO JeHCTBOBAaTh UMEHHO TaKUM
CIocoOoM, SIBJISIETCS TEKCTOBasi 33/a4a, COIIPOBOXKAaeMasi YETHIPbMS YpaB-
HEHHSIMH, CPpeld KOTOPhIX OIHO SIBJISIETCS €€ MPaBUJIbHBIM ajirebpaunye-
CKUM omnucaHueM. B mogo6HOM ciyyae BpsSZA JIM €CTh CMBIC aHAJIU3UPO-
BaTh ypPaBHEHUs] U UCKATh CpPeAM HUX HYXHoe. [Ipolie coctaBUTh ypaBHe-
HHE CaMOCTOSITEJIbHO U CONOCTaBUTh €r0 C MPeaT0KEHHBIMH.

XapaKkrepucTuka 3afaHui BTOPOH 4actu paboTbi

Bropast yacTh 3K3aME€HALIMOHHON PabOTHI HaMpaBje€Ha Ha TO, YTOOBI
avu¢¢epeHIMpOBaTh XOPOUIO YCIEBAIOIUX IKOJbHUKOB M0 YPOBHSIM MOJA-
TOTOBKH, BBISBUTh HauOoJjiee IMMOATOTOBJIEHHYIO YacTh BBIMNYCKHUKOB, B
YaCTHOCTH, COCTaBAAIONMX HoTeHIHal npoduabHbiX KiaccoB. OHa coxep-
KUT 5 3aJaHUM, OTHOCALIMXCSA K pa3JIMYHBIM pa3jesaM Kypca. Becb mare-
puaj pa3OUT Ha Cjenyolfe colepKaTeabHble GJOKW: BbIpAXEHUS M UX
npeoOpa3oBaHusl, YPaBHEHUS U UX CHCTEMbI, HEpaBEHCTBA, PYHKIIMH, KO-
opauHaThl U rpaduku, apupMeTHYECKass U reoMeTpUYecKasi IPOTPECCHH,
TEKCTOBBIE 33J]aUH.

Ba)kHO MOAYEPKHYTH, YTO 3aJaHUSA, BKJIIOYaeMble B 9K3aMeH, He BBIXO-
AST 32 PaMKU COAEP)KaHUsI MaTeMaTHYeCKOro o6pa3oBaHusl, 0003HaYE€HHO-
ro cravaaptoM. [IpeMMyIiecTBEHHO 3TO 33/1ayyl KOMILIEKCHOTO XapaKTepa.
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HarmpassieHbl OHM Ha NPOBEPKY TAaKMX KayeCcTB MaTeMaTHMYeCcKoil IoATro-
TOBKHU BBINYCKHMKOB, KaK CIIOCOOHOCTh K MHTErpalliyd 3HaHWH U3 pa3jiny-
HBIX TeM Kypca ajreOpbl, yBepeHHOe BiageHne GpopMaibHO-0NEePaTUBHBIM
asreGpalyecKUM anaparoM, a TaKKe IHPOKHM HaOOPOM IPUEMOB M CIIO-
co00B pacCyXXAeHHUi, yMEHHE MAaTEMAaTUYECKH TPaMOTHO M SICHO 3aIKCaTh
pellieHKe, IPUBOJIA NIPU ITOM HEOOXOAUMbIE NOSCHEHUS U 0O0CHOBaHHUS.

Bropas yacth paboThl BKJIIOYAET 3aJaHUs TPEX YPOBHEH CJIOKHOCTH.
ITepBoe 3amanue (Ne 19 — B 9K3aMeHarMOHHO pabore) — Haubosee mpo-
croe. Kak mpaBuio, 3T0 CTaHAAapTHOE 3aJjaHu€e aJTOPUTMHUYECKOro Xapak-
Tepa, HalpaBJIeHHOE Ha NMPOBEPKY BjafeHMs1 (PopMajibHO-ONEePaTUBHBIMU
Wiy rpagpuyecKuMu yMeHUSMU. B TEXHHYECKOM OTHOLIEHMH OHO JIMUIb
HEMHOTO IIpeBhILIaeT 3alaHus 6a30Boro ypoBHs. C HUM MOTYT CIIPaBUThCS
HIKOJbHUKH, MMEIOIINe «YeTBEPKY», 2 UHOTAA M TBEPAYIO «TPOHKy». Bro-
poe u Tpetbe 3anaHua (Ne 20 u 21) TpebyoT 601€€ BBICOKOTO YPOBHS 1OJ-
rOTOBKH. Te, KTO CIIpaBJsSieTCs C TAKUMH 3aJIaHUSIMU, MOTYT PacCYUTHIBATh
Ha OTJIMYHYIO OILleHKY 3a 3k3aMeH. M nocneanue aa (Ne 22 u 23) — 3ro
Haubosiee TpyaHble 3afaHuA. OHM pacCYMTaHbl HA y4allMXCs, KOTOPhIE B
TOH WK MHOM (opMe IMOJYYHUJIU YCUIEHHYIO NMOATOTOBKY IO ajirebpe —
H3yYaJId 3TOT MpeaAMeT B 0ObeMe MSTH WIM IIECTH YPOKOB B HEZEJIO, 3a-
HUMaIKUCh (aKyJIbTaTUBHO, MOCEIATH 3/IeKTUBHbIE KYPChl B paMKaX Ipen-
npoUIbHON MOATOTOBKH U AP.

Kaxk y>xe roBopuioch, 3aJJaHisi BTOPOM Y4aCTH 9K3aMEHAallMOHHOM pabo-
ThI BBINIOJIHAIOTCSA € 3allMChIo pelreHus. EauHcTBeHHOE obliee TpeboBaHme
K 0OpPMJIEHMIO pPelIeHHs 3aKJII0YaeTcs B cjaenylolleM: IPUBeAeHHbIE 3a-
NKCH JOJKHBI OBITh MaTEMaTHYECKH TPAMOTHBIMM, M3 HMX JOJKEH ObITh
sCeH X0J paccyXaeHuit yyamerocsa. IIpu aToM He ciexyer TpebGoBaTh OT
CAAIOLIETO 3K3aMeH CJAMIIKOM NOAPOOHBIX NMUCbMEHHBIX KOMMEHTapHEB.
Bo BcsakoM ciydae, He HaJlo TpeOOBaTh ONMMCAHUS AJITOPUTMOB (HAIIpUMeD,
nocTpoeHus rpa¢uKa, pelieHus HepaBeHcTBa). JlakoHHYHOe peleHue (6e3
IPOIyCcKa BaXKHBIX WIAroB), He coepiKalllee HEBEPHBIX YTBEPXKAEHMi, Bce
BBIKJIQJIKH, KOTOPOTO PaBUJIbHBI, AOJKHO PACCMaTPUBATHCS KaK pelieHue
6e3 HeJ0YETOB.

Hanmo yuyuThIBaTh, YTO BO3MOXHBI pa3Hble (OpMbI OTBeTa. MOXHO yIIO-
Tpe6AATh M100YI0 IPUHATYIO 3aIIMCh, I1aBHOE, YTOOBI OHA Obljia TPaMOTHOJA.
Tak, npu pelleHUH KBAAPATHOTO YpaBHEHUS MOXHO IPOCTO MEPEYUCIUTD
ero KopHu: 2; —3; WM 3anucarb: xX; = 2, X, = —3. IIpu pemienuu Hepa-
BEHCTBa OTBET MOXKeT ObITh JaH KaKk B BH/AE INPOMEXYTKa, HalpHMep,
[-3; +00), Tak u B BuAe npocreiiniero HepaBeHcrsa x > —3. Ilpu 3anucu
o6s1actu onpezaeneHUs GYHKIIMH MOXXHO HCITOJIb30BaTh TEOPETUKO-MHOXe-
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CTBEHHYIO CHMMBOJIMKY, Hampumep, (—oo; 0) U (0; 1) U (1; +o0), uau nu-
cath kopoue: x # 0 u x # 1.

MHorue 3aauH, MpeajaraéMblie Ha 3K3aMeHe, JONYCKAIOT pa3Hbie CIo-
coOBbI pellleHUs. YYEeHHK BIIpaBe pemiatsh 3ajauy job6biM U3 Hux. Coobpa-
)KEHUSI THIIAa «<MOXKHO PELIMTh OoJjiee pallHOHaIbHO, O0JIee KPacHBO M Ip.»
IpU OLIEHUBAaHUY He UrpaioT poau. OJHaKo B X0/ie IOArOTOBKH I1€J1eC0006-
Pa3HO MMOKa3bIBaTh yYaluMcs Hanbosiee HHTepeCHbIE U PallHOHAIbHbIE pe-
IIEHHSI, 3HAKOMUTh UX C HEKOTOPhIMH OOLMMHU NPHEMaMM PELIEHHS TeX
WJIK MHBIX BUAOB 33/1a4. ITO OYAET CAYKUTh MOMOJHEHUIO HX «MaTeMaTH-
yeckoro 6araxka», U B KOHEYHOM UTOre, UX MaTeMaTHYECKOMY Pa3BUTHIO.

IIpuBeneM npuMephl pelieHHsE HEKOTOPBIX 33ay M3 Pa3/IMYHbIX Pa3IeioB
Kypca, KOTOpble BKJIIOYAJIUCh B 3K3aMeHaI[HOHHbIe pabOThI B pa3HbI€ TOIBI.

Ilpumep 1. IlpeacraBbre Bhipaxenue x(x+ 1)(x+2)(x+3)—15 B
BUJIe TPOU3BEEHUS IBYX MHOTOYJIEHOB.

IIpeo6pa3oBaHue «B J106» HU K yeMy He npusezeT. [IoaToMy BocmoJib-
3yeMcsl CIeAYIOUIMM IIPUEMOM: TIEPEMHOXHM ITONIAPHO KpallHUe U CpeAHHe

MHOXHUTEJU — IPHA 3TOM IIOJNYyYEHHbIC ITPOU3BEACHHUA 6yII}’T CoaEepxKarThb
OAHNHAKOBbBIC YJICHDI:

xx+1)(x+2)(x+3)—15 = (x2+ 3x) (x2 + 3x + 2) — 15.
BBenem HoBylo mepeMeHHyio: ¢t = x2+ 3x. B pesysabrare moayuyum
KBaJpaTHbIN TpexusieH t(t+ 2) — 15, A/l KOTOPOro crnoco® pa3yiokKeHHUs
/
Ha MHOXUTEH U3BeCTeH: t(t+2)— 15 =2 -2t — 15 = (t - 3) (¢t + 5).
BepHyBuich K nepeMeHHo# x, monyyum: (x2 + 3x — 3) (x2 + 3x + 5).
Takum ob6pasoM,
x(x+1D)(x+2)(x+3)—15 = (x2+ 3x— 3)(x2+ 3x + 5).
YyamuMmcs nojie3Ho 3HaTh, YTO NIPUEM BBEAEHUS HOBOHM NepeMeHHOMU
IUIA TpUBeEeHNs1 BhIpaXXeHUSI K OoJjiee NMPOCTOMY BUAY JOBOJIBHO YacCTO

OKa3bIBAE€TCS IOJIE3HBIM: NpPU INpeoOpPa3s0BaHUU BBIPAXKEHMI, pelleHUH
ypaBHEHHI1, HEPABEHCTB, CUCTeM. TaK, MU PeUIeHHH CUCTEMBl YPaBHEHUI

6 8 _ ,
x—y x+y
)
9 + 10 8
| Xx-y  x+y
3aMeHa = a, ! _ b nossonsier «usbasutscst> ot apobeii. Ilpu
x—y x+y

pelieHnu ypaBHeHHs x + Y x — 20 = 0 3ameHa }/x = t nosBojseT u3ba-
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BUTHCSI OT KOPHS M CBECTH ypaBHeHUe K KBaJpaTHoMy. IIpu peineHuu He-

paBeHCTBa (x2 + 2x)* + 3(x+ 1)* > 3 3amena x2? + 2x = ¢ M03BOJISAET TIO-
JIyYUTb CTaHAApPTHOEe KBaJipaTHOe HepaBeHCTBO (2 + 3(t+ 1) > 3, aiuro-
PUTM pelleHUsT KOTOpOro wus3BecTeH. IIpw ympoueHMu BbIpakeHuUs

1 1—aya

— + 1 3aMeHa 1/(? = b no3BoJSeT «pa3rIsiAeTh» B YMCIIH-
Va a (1 —V2 )

TeJjie pa3HOCTb KyOOB M COKPaTHTh ApOOb.

IIpumep 2. Mimeer niu npousBeneHue ab, rae b = 5 — a, HanboblICE
3HaYeHHe, U eCJTU MUMEET, TO IIPH KaKuX a u b oHo Jocturaercs?

IToncraBuB B mpousBeneHue ab BMecTo b pa3HOCTb O — @, MOJYYHM:
ab = a(5 —a) = 5a — a2. Tenepp HaKo KCCIEIOBATh KBAAPaTHbIN TpPexy-
JieH S5a — a2. Bocnosb3yeMcs cBoiicTBaMM KBaZpaTUYHOH (yHKIuH. Ee
rpa¢puk — napabona. Koagpuumenr npu a? orpuiaTesieH, 1osTOMy BETBU
napaboJibl HanpaBJieHbl BHU3, M QYHKIMA UMeeT HanboJbliee 3HaYEHUE.

Tak Kak KOpHM TpexuieHa — yucya 0 u 5, To abciuucca BEPIIMHBI Ma-
pabosibl paBHa 2,5. Takum o06pa3oMm, HaubGoJibiliee 3HAYEHHE TPEXUJIEH
5a — a?, a, 3HauYMT, U MpoU3BeJeHHe ab, mpuHuMaeT ipu a = 2,5. Haiinem
COOTBETCTBYyIOllee 3HaueHHe b: b = 5—a = 2,5. OrTBer: uMeeT;, Inpu
a=>b=25

IIpn oTrBeTre Ha BOIpOC 3aJayu MbI ONMPAJIUCh HAa CBOMCTBA KBajApa-
THYHOU (yHKnuu. Boobiune, pelnreHne MHOTHX dK3aMEHAIMOHHBIX 3aJay
OCHOBaHO Ha NpUMeHeHHUH (YHKIMOHAIBHBIX CBOMCTB BhIpakeHuii. Tak,

AJISL TOTO, YTOOBI J0KAa3aTh, YTO BeIpaxkeHue x4 + 3x2 — x + 3 npu JIOObIX X
NPUHUMAET TOJIOXKUTEIbHbIE 3HaYEHHs], Hall0 MMOKa3aTh, YTO KBaJpaTHBIA
TpexuieH 3x2 — x + 3 Bcerza IoJIOKUTEJIEH.
YTo6s! HaiiT HanboJIblIIEE 3HAYEHHE BhIPAXKEHUS
10
x2+y2+4x—-6y+ 14’
HYXHO NPeICTaBUTh 3Ty APoOb B BUIE
10
(x+2)2+(y-3)7+1

W BOCITOJIb30BATbCA TEM, YTO BBIPDAKEHHE BHIA a? IIPUHHUMAET HAUMEHbILIEEC

3HaueHue pu a = 0. IToxoxxum o6pa3oM 06CTOUT A€JIO C 3alaHKEM, B KO-
TOPOM HYXKHO HAiiTM HaMMeHblllee 3HaYeHUE CYMMBI

V2x—2y +10 +Y/x+ 3y - 3.
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Tak Kak BbIpaKeHMe BHAA /@ NPHHHUMAeT HauMeHbllee 3HaueHWe IPH
a = 0, To HeoOXOAUMO, YTOOBI OXHOBPEMEHHO PABHSJIUCH HYJIO IOAKO-
peHHble BoipaxeHus 2x — 2y + 10 u x + 3y — 3.

(DakT CcyuecTBOBaHUS HaWMeEHbIIero 3HaYeHUS Yy YHKUUH
y = ax?+ bx+c, rae a > 0, ucnoap3yeTcss U NMPU JOKA3aTEJbCTBE TOTrO,
yro ypaBHeHHE (x2 + 2x + 2) (x2 — 4x + 5) = 1 He uMeeT KopHeit. B camom
IeJie, HaMeHblllee 3HaYeHWe KaXKJ0ro U3 3THX ABYX KBaJPaTHBIX TpexuJie-
HOB paBHO 1, HO IOCTUTaeTCs OHO MPHU Pa3HBIX 3HAYEHUSX X.

IIpumep 3. MMeloTcss aBa pacTBopa OAHON M TOW Ke COJIM pa3HOU
KoHneHTpauuu — 35% u 60%. B kakoM OTHOLIEHHH HAJO B3SATH IE€PBBIN U
BTOPOIi pacTBOPbI, YTOOBI MMOJYYUTh PAaCTBOP, KOHIIEHTpaIMsA KoToporo 40%?

IIyctb x — Macca mepBOrO pacTBOpa, ¥ — Macca BTOPOro pacTBOpa
(BbIpakeHHbIE B OZHMX eMHMIaX). Toraa, KOJTMYECTBO COJIU B NIEPBOM pa-
ctBope cocrasiasier 0,35x, a Bo BropoM — 0,6y. Macca HOBoro pacrBopa
paBHa X + y, a KosndecTBo cosu B HeM 0,4 (x + y). Ilonyuyaem ypaBHeHuUe:

0,35x + 0,6y = 0,4(x + y);
35x + 60y = 40x + 40y;

x = 4y,
Z =4,
y

OrtBeT: nepBbIii 1 BTOPOH pacTBOPH! HaJ0 B3ATh B OTHOLIEHNU 4: 1.

Pemast 3aayy, Mbl TOJIYYHUIH OXHO YPaBHEHHE C ABYMSI MEPEMEHHBI-
MM, HO [IPA 3TOM CMOIJIM OTBETUTHh Ha BONPOC, TAaK KaK Hajlo ObLIO HAWTH
He KOHKpeTHbIE 3HaYeHUs X U ¥, a UX OTHouleHne. Boobuue, npu peuieHUH
MHOIMX TEKCTOBBIX 33/a4 BO3HMKAIOT aHAJIOTMYHbIE CUTyallud — ypaBHe-
HMIi II0JIy4aeTca MeHblle, yeM NepeMeHHbIX. Ho B Takux 3aauax, Kak npa-
BIJIO, BOIIPOC CTaBUTCSI TaKUM 00pa3oM, YTO HAXOAUTh 3HAYEHUS BCEX Be-
JIMYMH, 0003HaueHHBIX 6ykBaMH, He Tpebyercs. IloctaHoBKa Bompoca B Ta-
KHX 3aj/layaXx OOBIYHO TakoBa: HAaWTH OTHOLIEHWE BEJUYMH, UX CYMMY,
HATYpaJIbHblE PELIEHUS U JP.

IIpumep 4. Haiiaute Bce 3HaueHUs R, IpU KOTOPBIX NpsiMast y = kx
nepecekaeT B TpeX Pa3JMYHBIX TOYKAX JIOMaHyI0, 3alaHHYI0 yCIOBHSIMU

r2x+5,ecm/1x< -2,
y=<1l,ectu -2 < x < 2,

2x —3,ecmm x > 2.

~
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ITocTponM 3afaHHYIO JIOMaHYI0 U NPOBEAEM <«TPaHUYHbBIE» IPSMBIE,
KOTOPBI€ 33JaI0TCSA YPaBHEHUSIMU ¥ = kx.

Y /

<
A

OxaHa M3 3TUX NPSAMbBIX MPOXOAUT Yepe3 TOUKy (2; 1), a Bropasi mapaj-
JiesibHA MPSAMBIM ¥ = 2x+ 5 U y = 2x — 3. YpaBHeHUe NepBoi IPAMOi

1 .
Yy = 5%, BTOpOH — y = 2x. U3 pucyHka BUIHO, YTO BCe MpPsIMbIE, IIPOXO-

AslMe Yepe3 HAyalo KOOPAMHAT, HAXOASIIMECS <«MEXIy» 3TUMU ABYMS
IIPSAMBIMH, NTEPECEKAIOT JIOMaHYIO B TPeX TOYKaX.

1

Otger: 5 < k< 2.

B 3anauax, rae ypaBHeHus, popMyJibl coaepxkar 6yKBeHHble K0a(pdu-
ITUEHTHI, YACTO MOXKHO HCIIOJIb30BaTh IrpadpryecKure cooOpaXkeHus, Kak 3TO
ObLIO cAeaHO B pacCMOTpPeHHOM mpumepe. Hanpumep, mycts Tpebyetcs
HalTH Bce 3HAYEHUS 4, TP KOTOPBIX HEPABEHCTBO

x2+(2a+4)x+8a+1<0

He uMeeT peuleHuil. Paccyxnatp MoxHO Tak. ['paduk TpexuseHa B JeBOH
YacTH HEpPaBEHCTBa — 3TO mapabosia, BETBU KOTOPOil HalpaBJIeHHI BBEDX.
ITepepopmyipyeM mocTaB/IeHHBIH BOINPOC: HY>KHO HAaWTH BCe 3HAYEHUS
a, Py KOTOpBIX MapaboJia pacrosioxeHa BbIllle OCH X. Tenepsp MOHSITHO,
4YTO HYKHO pewmnTh HepaBeHCTBO D < 0. Omnupasicb TOYHO Tak )Ke Ha Ha-
rSAHbIE MPEICTaBJEHUs], MOXHO PacCyXAaTh MHaye: BepIIMHA MapaboJibl
IOJIXXHA HAaXOAUTHCSA B BEPXHEIl MOJYIJIOCKOCTH, IO3TOMY 3a/laya CBOAUT-
cs K PEUICHUIO HepaBeHCTBa y, > 0, rae y, — OpAMHaTa BepIIHUHBI N1apa-

GOJIBI.
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Kak y»e roBopujioch, MHOTHE 33JJaHMSl JIONMYCKAIOT pa3Hble CIOCOODI
peurennst. Jlaxxe TEKCTOBbIE 3aJja4H, /11 KOTOPBIX OCHOBHBIM CIIOCOOOM pe-
IIeHUS SBJSeTCH ajarebpanyecKuii, B psiie Cly4aeB MOTYT OBITb pelleHbl
apupMeTHYECKH.

IIpumep 5. Pemmnm 3amauy. ABToOyC OTmpaBWjICS W3 IyHKTa A B
nyHKT B. OqHOBpeMeHHO HaBCTpeuy eMy U3 B B A Bblexas BeJIOCUTIEAUCT.
Yepe3 40 MUH OHHU BCTPETHJIUCH, M KaXbIi IPOJOJIKUI ABUXKEHHE B CBO-
€M HampaBJieHMH. ABTOOycC MpUObLT B MyHKT B yepe3 10 MuH nocJe BcTpe-
yy. Yepe3 Kakoe BpeMs 110CJI€ BCTPEUYM NPUObLT B A BEJIOCUIIEAUCT?

Bynem paccyxnaare Tak. Ha nyTh nocse Bctpeun aBToOyc 3aTpaTH/ B
4 pasa MeHbllle BpeMEHH, YeM Ha IyTh A0 BcTpeun. Ecau TOuKy BCTpeuu
0603HaunTh OyKBOii C, TO U3 CKa3aHHOro cieayet, uto AC B 4 pa3a 60b-
e, yeM BC. 3HauyuT, BEJIOCUIIEAUCT I0CJEe BCTPEYHU IpOeXasl PacCTOSIHME,
B 4 pasa OoJibliee, 4yeM [0 BCTPEYM, a 3HAYUT, OH 3aTPaTHJ Ha HETO
40-4 = 160 (Mun).

OtBer; yepe3 2 4y 40 MUH.

2.2. 0 pe3ynbratax BbINONHEHUA 3K3aMEHALMOHHBIX 33AaHUN

B 6a3oByio uacTh 3k3aMeHaluoHHOU paborbl 2010 r. BKIIOYAIUCH
3a/laHus 110 CAEAYIOIUM COAEPXKATEeJbHBIM OJOKAaM: YUCJIA; BLIPAXKEHUS;
npeobpa3oBaHie BbIpaXKeHUH; ypaBHEHUs; HEPABEHCTBA; MOCJe]0BaTeb-
HOCTH; Tpaduky ¥ GyHKnud. OCTaHOBUMCS Ha KaXKAOM M3 3THX 6J0KOB
C LIEJBI0 OXapaKTepPU30BaTh OCOOEHHOCTH YCBOEHHS COOTBETCTBYIOLIETO
MaTepUala yY4alllUMHCH.

Yucna

Xots apu¢pMeTHyecKre BOIPOCK H3Yy4YaIOTCS NMPEUMMYLIECTBEHHO B O—
6 KJaccax, 3TOT cojepKaTeJbHbIH 6JIOK BbIENEH KaK CaMOCTOSTEJbHbIH
I TIEPBOM 4acTH 3K3aMEHAIMOHHOM PaboThl. DTO CBA3aHO C TEM, YTO K
JaHHOMY GJIOKY OTHOCUTCSI 60J1bLION 06bEM MaTepHasia, Ha KOTOpoM ¢op-
MHUpYIOTCS 6a30Bble 3HAHWS U YMEHHSI B OCHOBHOM LiKoje. B oramyue ot
TPaMIIMOHHOTO TOHMMAaHMS, MPOBEpPKA NMOATOTOBKU YYaLIMXCS MO TeMe
«Yucna» He CBOAMUTCS 31€Ch K HEMOCPEACTBEHHON IpOBEpKe BJaJleHUs
BBIYMCJIUTEIbHBIMM AJITOPUTMAMHU. AKIIEHT, NpeXJe BCero, AejiaeTcs Ha
UIEHHO-TIOHATUHHYIO CTOPOHY, a TaK)e Ha IPaKTHUKO-OPUEHTHPOBaHHOE
3HaHue. Tak, mpoBepsieTcs 3HaHUWE U NTOHMMaHWe TEPMUHOJIOTUH, YMeHHUe
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MOJIb30BAThCA IYKBUBAJIEHTHBIMU IPENACTAaBJEHUSAMH YHCEJ, CPaBHMBATh
YKCJIa, BHIITOJHATH OLIEHKY M NMPUKUAKY Pe3yJbTaTOB BHIYMCJIEHHH, IIpO-
IIEHTHbIE BBIUUCJIEHUS U T.I.

Yrto KacaeTcd BjaJeHUS BBIUMCIUTEJbHBIMM HaBbIKAMU, TO OHH HM-
KOTJa He IIPOBEPAIOTCS OTAEJIbHO, a JIUIb B KOHTEKCTE pPelIeHHs] HEKOTO-
PO¥ 3aJayHu.

Kak moka3sbiBaeT pe3y/ibTaThl 9K3aMEHOB, C 3a/laHUSIMU 3TOro 6J10Ka
y4yalMecsl CIpPaBJSIOTCS HEIJIOXO: NMPOIEHT BHINOJHEHUS OOJIBIIMHCTBA
3a/laHUil HaXOAATCA B JMalla3oHe OT 75 10 95, nmpu 3TOM He3HaYHTeJbHA
AOJIS y4alluXcsi, He MPUCTYNMMBUINX K BBIITOJTHEHHMIO TOTO UM MHOrO 33jia-
Hus. BMecTe ¢ TeM, aHaJIM3 pe3yJIbTaTOB 9K3aMeHa 3a HECKOJIBKO JIET €TO
MPOBEICHUS TO3BOJIMJI BHISBUTh HEKOTOPble HENOCTAaTKH B IIOJATOTOBKE
y4YanUXCsl.

Tak, 3HauuTe/IbHAsA YACTh YJYALUXCS HE BjajieeT KJII0OYEeBOl TEPMUHO-
norueit. HampuMep, yyauuMcsl npeajarajoch onpenenTb, Kakoe M3 YH-

cen /400, 1/4000, /0,4 sBasieTcss palMOHAIbHBIM (aHAJIOTMYHO BO BTO-
POM BapuaHTe — HppalioHaIbHBIM). OTBeThl Moka3aj, 4To ot 20% 1o
30% yuauimecs He BaJelOT TEPMHUHAMU «Pal[MOHAJIBHOE YHUCJIO» U <«Hppa-
ITMOHATTBHOE YHCJIOY.

[Toutn 20% aeBATHKIACCHUKOB HE MOTYT CPaBHHUTb [IBa Pal{HOHAJIb-
HBIX YKCJa — OOBIKHOBEHHYIO M AECATUYHYIO Apobu (Hanpumep, 0,82 u

7
—8-), TO €CTb IIOYTH IIsATasds 4aCTb HIKOJIBHHUKOB, <«IIOAHABIIUCH OO0 BBICOT»

TeMbl <«JleficTBUTe/IbHBIE YKMCJIa», HE BJIaJieeT 3JIEMEHTapHbIM 0a30BbIM
YMEHHUEM.

Psn 3afaHiil IPUBOAUT K HEOOXOAUMOCTH BBINOJHATh BHIYUCIIEHHUS C
MOJIOXKUTEJIBHBIMUA M OTPHIIATEbHBIMUA YHCJAaMU. ONBIT MMOKa3bIBAeT, YTO
y 3HAYUTEJbHOM YacTH BBIMYCKHUKOB OCHOBHOMW MLIKOJIbl COOTBETCTBYIO-
1€ yMEHUsS HeJOCTAaTOYHO CTOWKHWe. Tak, mpu BBIUMCJIEHMH 3HAYEeHHH

BbIpaXKEHH I ]/ 1 — % U I/ —% + 1 pe3yabTar BO BTOPOM CjIy4yae OKa3aj-

ca Ha 15% xyxXe, 4eM B IIEpBOM.

Bceraa cyuectBeHHO Xy»ke pe3yJibTaThl BHITIOJHEHHUS 3aJlaHUIl 3TOro
0J10Ka, KOTOpbIE CBSI3aHBI C NPAKTHYECKHUM IMPUMEHEHHEM IOJYYEHHBIX
3HaAHUI.

Yo ke Kacaercs 3aJaHHi, CBA3aHHBIX C IIOHATUHHBIM acleKTOM, HUJIU
C peLIeHUEM 3a/lay, KOTOpble He CBOASTCS K HENOCpPeACTBEHHOMY IIpHUMe-
HEHUIO AJITOPUTMA, TO OHM BHI3BIBAIOT ONpee/IeHHbIEe TPYAHOCTH Y MHOTHX
yyauuxcsa. Bor npumep oaHoii u3 3agay:
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8
«Hacenenne Poccun cocraBiaser 1,4-10° yenoBek, ee TeppUTOpUS

paBHa 1,7- 10" km2. CKOJIBKO CpeAHeM IPUXOAUTCS xuTteneil Ha 1 km?2?
1) 0,12 yen. 2) 0,8 e 3) 1,2 yen. 4) 8 yemn»

PesynbraThl mokasaiu, 4To 35—40% BBIMYCKHUKOB 9-X KJIacCOB He
CMOTJIM CIIPaBUThCSA € ITHUM 3alaHieM. YacTb y4amuxcsl He CyMeu pa3o0-
paThcs B mpocreiinieit apucMeTHuecKkoi 3aj1aue — OnpeeauTb, KaKoe OTHO-
LLIEHUE CJIENYET B3ATh. JIpyrue omuOaMCh MPK ONpeaeJeHHH TOpsAKa YHCIIa,
KOTOPOE SIBJIAETCS 3HaYeHHUEM YaCTHOTO, T.€. He CMOIJIM CTIIPAaBUTBCS C BhIYUC-
JIEHHEM, ITOCTOSTHHO MPUMEHSIOIUMCS, HaTIpUMep, NPH U3Y4eHHH PUIUKH.

[Ipy BBINOJIHEHUH CIEAYIOUIEH 3a1aY yYauIkecs JODKHBI OB Ipo-
JEMOHCTPUMPOBaTh MOHMMAaHUE CMBICJIA 3alUcH X = a T h:

«Ha pynone o6oes umeercsa Haamnuch [ = (20 £ 0,1) M, rae / — anuHa
pysioHa 060eB. B KakuMx rpaHHIlax 3aKJIOYEHO TOYHOE 3HAYEHHUE JIUHBI
PYJIOHA TIPH 3TOM YCJIOBUM?

H19< i< 2 2)19<1< 20
3)199< 1< 20 4) 199 < 1< 20,1»

BhISICHSI€TCSI, UTO HEKOTOPBIE y4yallllecsl He MOTYT clejlaTh BCEro OJAUH
Iar — MepeBeCTH 3Ty 3alUCh Ha SA3bIK HepaBeHCTB (obpallaeM BHUMaHUe
Ha TO, YTO HaJo OBLIO MPOCTO BHIOPATh HY)XKHOE HEPABEHCTBO U3 IPEAJIO-
)KeHHBIX ). BMecTe ¢ TeM A1 TaKOro MOHUMAHHUS YYauleMycsl, U3y4HBLIEMY
Kypc ajareOpbl OCHOBHOIM WIKOJIBI, U, B YacTHOCTH, TeMy <«HepaBeHcTBa»,
TpeOyeTCsl TONbKO 3[PaBblif CMBICJL.

B nepBoii yacTH 9K3aMeHa BCeria NMPUCYTCTBYeT 33a/iaya, HallpaBJieH-
Hasg Ha IPOBEPKY BJIaJIEHUs IOHATHEM IPOLEHTA, YMEHUS BBIIOJHSTD
NpOLEHTHBIE BbruucieHUs. HecMOTpss Ha TO, YTO B pervoHax, y4acTBYIO-
IUX B NPOBEAECHUM dK3aMeHa He IMEPBbIil roll, HAMETUJIACh MOJIOXKUTENb-
Hasl TEHJEHIMsA, BCE e 3aJaHHs 3TO IPyMNIbl OCTAIOTCA Haubosee TPyA-
HBIMM. AHQJIM3 OTBETOB II03BOJIAET JaTh HEKOTODBIN NepeyeHb OMIUO0Y-
HBIX IIPEACTaBJEHHIT IIKOJIHHUKOB, KOTOpBIE CJIeAyeT HUMeTb B BUAY B
npakTUKe npenojaBaHus. Hampumep, mpu pelleHHH 3a7layd, Ha CKOJIBKO
NPOLIEHTOB U3MEHHJIOCh KOJIMYECTBO KHUT B OubmoTeke, ecau ux 66110 50
TBIC., @ CTaI0 56 ThIC., y4al[Hecs YKa3blBalOT B KauecTBe OTBETa Pa3HOCThb
pacCMaTPHBaeMbIX BEJIMYMH, OTOXKIECTBJISAS, TO-BUAUMOMY, 00OPOTHI peyr
«Ha CKOJIbKO M3MEHMJIaCh BEJIMYMHA» U «HA CKOJIbKO MPOILEHTOB U3MEHU-
Jlach BeJuuMHa». KpoMe TOro, CYUMTAIOT OTBETOM B 3TO# 3aZjaue YaCTHOE OT
mejieHus: OOJIbIIEro YKC/Ia Ha MeHbllee, a TakXKe, BhIPa3UB HYXHOE OTHO-
IeHWe JeCATHYHOR ApoObIio, «3a0bIBalOT» YMHOXHUTb ee Ha 100 (Hanpu-
Mep, yka3biBaoT 0,05% BmecTo 5% ).
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BbipaxeHua, npeobpa3oBaHue BbipaXkeHUi

MOXHO OTMETHUTb, YTO B NMPUHIIUIIE yYaIIMECS XOPOLIO CIIPaBJASIOTCS
C HaxOXJeHUueM 3HaueHUs BbIpaXKeHUs ¢ NepeMeHHOU NpU 3aJJaHHOM 3Ha-
YeHUU TepeMEeHHOI, C cocTaB/IeHeM OYKBEHHOTO BHIPAXXEHHUSI 110 YCIOBHUIO
3aJ]auM, C BoIpaxkeHHeM 13 (PopMyJibl OJHON BeJTMUMHBI Yepe3 ApyTHe.

OauH u3 HauboJiee TPYAHBIX BUAOB 33JaHUI 3TOrO 6JI0KA — 3TO 33/]a-
HHUS Ha BJIaJIEHHE TTOHSATHEM 00JIaCTH OTpeeIeHUs PallHOHAIBHOTO BbIpa-
xeHusi. Bor mpumep Takoro 3agaHus:

«CooTHecuTe BbIpaXK€HHE C MHOXECTBOM 3HAYEHUI I€epEMEHHOU C,
IIPU KOTOPBIX OHO HUMEET CMBICIL

2 (4—¢c)(3+¢) 4—-c
AToe+0 B2 B. 37+
Dc#-3 Dc=z4
Nc#x-3uc#4 4) ¢ — moboe YKCI0»

HesaBucrMO OT TOro, Kakue BhIpaXKeHHsI pPacCMaTpPUBAIOTCS, KaKoBa
II0CTaHOBKa Borpoca u popMa otBera (¢ BBIOOPOM OTBETa, HA COOTHECEHHE,
C KPaTKUM OTBETOM ), pe3yJIbTaThl ObIBalOT HEBBICOKUMHU (10 40% He cripaB-
JIAIOTCS C TAKUMM 3a7jaHusAMH ). [TIOHATHO, YTO ec/ii BBITYCKHUK He BJIaJieeT
TIOHSITHEM 00JIaCTH ONpeJeeHHs PAlMOHAJIBPHOTO BBIPAXKEHHS, OAHHM M3
6a30BbIX MOHATHI Kypca ajreOpsl, TO TPYAHOCTH Y HErO NPU U3YYEHHH
JIPYTUX BUJOB BHIPA)XKEHHIT B CTaplieM 3BeHe OYAYT HelpeoAOJTUMBIMH.

Huxe, yeM xoTesioch Obl, pe3y/IbTaThl BBIMTOJTHEHHS 3a/laHUIl HAa BBHI-
YKCAEHHUS 10 (opMyJiaM, NPUYEM JaxkKe [0 TAKUM, KOTOpbie OyKBaJbHO
B3AThl U3 <«MMOBCeAHEBHOU xu3Hu». Hanmpumep, npeasaraeTcsi BBIYUCIUTD
paccTosiHie A0 3MUIeHTpa rpo3sl o ¢opmyne S = 330¢, rae S — paccro-
ssHUe B MeTpax, { — YUCJIO CEeKyHJ, MPOLIeANNX MeXAY BCIBIIIKONA MOJ-
HUM M TPOMOM, IIPH 3aJaHHOM 3HAYEHHUH [; OTBET TpebyeTcs BHIPa3UTh B
KWJIOMEeTpaX, OKPYTIJIUB ero 10 nejblx. M XoTs pelieHue cOCTOUT U3 3je-
MEHTapHbIX JAeiCTBUIA, KOTOPbIE BHITYCKHHUK 9 Kilacca, 6e3ycioBHO, 06s13aH
BBINOJIHATD, OT 20% 10 40% y4aumxcst He MOTYT 3TOro cAenarb. CHUXaeT
pe3yJIbTaThl ¥ 3JIeMEHTApPHOE TpeOOBaHKE MMEPEBECTH METPBI B KUJIOMETPBI.
ITO elle pa3 TOBOPUT O HEOOXOAUMOCTH yCUJIEHMSI BHUMaHUS K OCO3HaH-
HOI pabore ¢ TeKcTaMH, ¢ GabyIbHBIMK 3ala4aMU.

Oxosio 20% y4yaumxcsi He CIPABJISIIOTCS C 33JJaHHEM Ha COCTaBJIeHHE
OGYKBEHHOTO BhIpa)KEHHS 110 YCJIOBUIO TEKCTOBOI 3a71a4M, B KOTOPoM purypu-
pyiot nporentbl. Hanpumep, takas 3agaya: «ToBap ctoun x p. CKobKO OH
CTaJl CTOUTD IToc/ie CHUXKeHMA 1ieHbl Ha 40%7?». IIpu aTOM MHOTHE OrpaHNyu-
BAIOTCS JIMIIb TIEPBBIM JeiicTBUEM U BoiOMpatoT otBeT 0,4x BMecTo x — 0,4x.
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BHuMaHue B 3K3aMeHe K IOHATUMHOU CTOPOHE B NOATOTOBKE y4yall[UX-
Csl HE 03HAYaeT, YTO yyalllHecs He JOJKHbBI BJIaJeTh TEXHUKOM ajirebpanye-
CKMX npeobpasoBanuii. JIpyroe aeno, 4to Ha 6a30BOM ypoBHE TpebOBaHUS
JOJIXKHBI OrPaHMYMBAThCA IOTpPeOHOCTAMM 0a30BOro Kypca MaTeMaTUKH
crapuieil mikoabsl. HanpuMep, B 3a1aHUAX Ha pa3/ioKeHME MHOTOUWIEHOB Ha
MHOXHUTEIH YydYalliecs JOJKHbI yMeTb BBIHECTM OOUIMII MHOXHTENb 32
CKOOKH HJH BOCIOJIb30BaThCA (POPMYJIOH COKPAIIEHHOrO YMHOXXEHHS;
BJIaJleHe METOAOM [PYNIHUPOBKH Ha 6a30BOM ypoBHe He NpoBepseTcs.
IIpeo6pasoBanue ApOOHOro BhIpaKEHHUS IPEAyCMaTPUBAET BHIIIOJHEHUE
He Oosee, yeM ogHOro wiu AByX aAeiictBuil. IIpeobpasoBanue uppanuo-
HaJIbHBIX BBIPAXKEHHUH, Ja)Ke CaMbIX IPOCTBHIX, HE MpeAnoJaraercs; yda-
1rMecss AOJDKHBI BJAAETh TOJbKO HEKOTOPBIMU IPOCTEMIIMMM IIpHeMaMu
npeoOpa30BaHKUA YKCJIOBBIX BHIPDXKEHMH, coAepKalliX paguKasbl.

OnHako, HECMOTPSA Ha <«CKPOMHbBIii» YpOBEHb TpeOOBaHMIA M 3HAYU-
TeJIbHOe BpeMsl, 3aTpauyMBaeMoe Ha U3yYeHUEe COOTBETCTBYIOUIETO MaTepHU-
ajla, pe3ysbTaTbl MOKAa3bIBAIOT CYLIECTBEHHble HEJOCTAaTKU B BJaJE€HUH
¢dbopManbHO-ONIepaTUBHBIMU HaBbiKaMu. HamGosiee HM3KKe pe3yJbTaThl
(ue Beime 60%) yualiecsl MOKa3bIBAIOT IPH BBITIOJHEHHH TpeoOpa3oBa-
HU npocreiimux ApoOHbIX BhipaxeHuit. KpoMe Toro, €cim ¢ BbINOJTHEHH-
€M OCHOBHBIX JE€MCTBUI CO CTEIIEHSIMM C 1[€JIbIM IIOKa3aTeseM ydalquecs
CIPaBJISIOTCS BIIOJIHE YAOBJIETBOPUTENBHO, TO Te e AeMCTBUS B KOHTEK-
CTe YuceJ, 3alTHCAHHBIX C TIOMOLIbIO cTeneHeit yucaa 10, BEI3bIBAIOT y MHO-
TUX 3HaYMUTEJIbHbIE 3aTPYAHEHMS.

YpaBHeHMA ¥ HepaBeHCTBA

HMeroTcs onpenesiedHble mpobaeMbl, Tpedyomme ocoboro BHUMaHus,
¥ 110 AaHHOMY 6710Ky. Tak, HanpuMmep, MPOLEHT BEPHBIX OTBETOB IPH pe-
IIEHUH TIOJTHOrO KBAJPATHOIrO ypaBHEHHSI CHUXKAETCs, €CJIH MEPBbIi K0oad-

dunMeHT ABseTcs APpoOHBIM (HAIpUMED, %xz +x—6 = 0). YMmeHue ne-

peiiTh oT ApobHBIX K03 PUIMEHTOB K 11e/ibIM, 6€3yCI0BHO, OTHOCUTCS K
yuCly 3HaYuMbIX. BooOiie, Bceraa, Koria B TOM MJIH HHOM KOHTEKCTE BO3-
HHMKaeT HeoO0XOAMMOCTb paboTaTh ¢ APOOSAMM, Yy y4YallMXCS BO3HMKAIOT
TPYAHOCTH.

Bonee 30% ydyamuxcs He MOTYT PeUIMTh 0a30BYI0, CTaHAAPTHYIO 3a/a-
4y, MPUCYTCTBYIOLIYIO BO BceX yYeOHMKAX M TPAAUIMOHHO BKJIIOYAEMYIO B
TEMaTU4YeCKUe U HTOTOBble IIPOBEPKH: BBIYUCIHUTD KOOPAWUHATBHI TOYKHU
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nepeceYeHusl IBYX HPSAMBIX C TIOMOUIbIO PElIeHUs] CUCTEMBI IBYX JIMHEMN-
HBIX YpaBHEHMI1 C ABYMSI TIepEMEHHBIMU.

Haubonpuiyio TpyAHOCTh /ISl YYAUIMXCS TPEACTaBJISET COCTaBJIEHHE
ypaBHEHHUs 110 yCJIOBHIO TEKCTOBOM 3asiauyu. MoryT caenarb 3To OT 55 10
75%, B 3aBUCUMOCTH OT THIIA 33/1a4H. 3acayKUBaeT BHUMAaHUSA CJIeTy IOt
dakT: ecsid 10 OAHOM U TOH XKe 3a7aue MPeAIOXKUTh yYalIMMCS COCTaBUTh
ypaBHEHHE U CHCTEMY yPaBHEHHI, TO BO BTOPOM CJIy4yae pe3yJbTaThl Oy-
AYT Jydiie. ITO U3BECTHBINH MeToandeckuii akt: mepeBoxa Gabysbl 3a1a-
YM Ha ajireOpanyecKuil sI3bIK Jierye, eCiM BBOAUTh CTOJIBKO MEPEMEHHBIX,
CKOJIbKO HeM3BEeCTHBIX B 3apaue. O1HAKO 3[ech HaZ0 MOMHUTb U APYTOe.
Kak nmokassIBaloT ¥ MPaKTUKA, U pPe3yJibTaThl 3K3aMEHOB, PELINTb CUCTEMY
ypaBHEHHUI1 11 MHOTUX yYalllUXCsl TPYAHEeE, YeM ypaBHEHUE.

[Ipu pemreHuu JTUHENHBIX HEPABEHCTB OCHOBHOM TPYAHOCTBIO OCTaeT-
cs JesieHne 00eMx YyacTeil HepaBEHCTBa Ha OTPUIAaTeIbHOE YHCJIO: C pelle-
HHEM HEpaBEHCTBA, Tie TPeOOBAJIOCH BBHIMTOJIHUTD 3TY ONMEPAIMIO, yyallue-
Cs1 CIIPaBJIAIOTCS 3HAYUTEIbHO XYyXKe, Y4eM HepaBEeHCTBA, B KOTOPOM BBIIOJI-
HSLJIOCH JIeJIEHWE Ha IMOJIOXKHUTEabHOoe Yucao. Ho Haubosnbuiyio TpyaHOCTS,
KaK U MpeXxkJe, BbI3bIBAeT Y BBITYCKHUKOB PellleHue CUCTEM JMHEHHBIX He-
PaBEHCTB, MpUYeM, Jaxe B HauboJjiee MPOCTHIX CIydYasix.

Haubosee TpyausiM 3a1aHueM B TeMe «HepaBeHcTBa» sBJjsieTcs pe-
IIeHWe KBaJ[paTHOTO HepaBeHCTBa. UeTBePTh BBIMYCKHUKOB HE CIPaBJIseT-
cs1 ¢ mpocTeiimei cutyanueit: x2 > a (x2 < a). OmubKu U B TOM, U B Ipy-
roM ciydae oaHM U Te xe. HanbGosee THnMYHas omIMOKA COCTOMT B TOM,
4yTO yvauidecsi GoOpMaJIbHO «M3BJIE€KAIOT» KBaJpaTHBIH KOpeHb U3 JIEBOU M
npaBoil yacTeil HepaBeHCTBA. B pe3dysabrare, py peuieHUH, HAIPUMep, He-
paBeHCTBa x2 > 64 mosay4yaior otBet x > 8. [Ipyras tunuyHas omubka co-
CTOMT B TOM, YTO y4Yalluecs YKa3blBalOT MHOXXECTBO DellleHUi, COOTBET-
CTBYIOlllee HEPABEHCTBY ITPOTHBOMOJIOKHOIO 3HAKA.

ViHTepecHO OTMETUTB, YTO C 33JJaHMEM PelIMTh KBaJpaTHOE HepaBeH-
CTBO 110 TOTOBOMY IrpadUKy y4yauruecs CIpaBsilOTCS CYLIECTBEHHO JIyylle,
YyeM B CTAHAAPTHOMH MOCTAHOBKE BOIPOCA. JTO MO3BOJISET NPEATIONOXKUTD,
YTO 3HAYMTEJIbHAsl YACTh yYAIIMXCSA CIOCOOHA MHTEPIPETHPOBATh rpaduk
KBaJpaTUYHON (PYHKIMM HA A3bIKe HEPaBEHCTB, M MpobJieMa 3aKJioyaeTcs
WJIX B HeyMEHUM IPUMEHHUTb MOJHBIH AJTOPUTM pelleHUs] KBaJpaTHOTIO
HepaBEHCTBa, UJIU B CYIIECTBYIOIEH NMpaKTHKe 00yyeHUsl PelieHUIO 3TOro
BH/Ia HEPABEHCTB METOJOM WHTEPBAJIOB, KOTOPHII HEAOCTYIEH 3HAUUTEIb-
HOI YacTH IIKOJbHUKOB HAa JaHHOM 3Tarle.
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DyHKUMK U rpadpuku

Jns 3amaHuil 3TOoro 6JI0Ka XapaKTepHBIMH SIBJISIIOTCS BE OCOOEHHO-
CTH: HAMPaBJIEHHOCTbh Ha MPOBEPKY CUCTEMHOCTH 3HAHUU M YMEHUS IIpU-
MeHSITh PYHKIMOHAJIbHbIE ITPEACTABJICHHUS I/ PellleHUs 3a7ay NpaKThye-
CKOTO COZepXKaHHs.

B nepBoit yacTH 3K3aMeHa OTCYTCTBYIOT 33/laHMs Ha MOCTPOEHHE Ipa-
¢ukoB QYHKIHUHA, B CUJIy TOTO, YTO OHM AAIOT Mayio HHPOpMaLMH O MOATO-
TOBKe BBINYCKHUKA 1O JAaHHOI TeMe Kypca. AKLIEHT cejlaH Ha IPOBEPKY
06001LeHHBIX 3HAHUN — pacroyiokeHne rpadrKka GYHKIUU B KOOPAMHAT-
HOM IJIOCKOCTH B 3aBUCHMMOCTHU OT 3HaYeHHH K09(DPHUIMEHTOB, BXOISLIUX
B ¢opMysy, pacnio3HaBaHHe IpaduKOB (YHKIMU pa3HbIX BHMIOB, Tpel-
CTaBJIeHHE O HEKOTOPHIX OOIUX CBO¥MCTBaX QYHKIHMI U UX, rpadHYECKOM
nposiiaeHUU. UTo e KacaeTcsl 3aJaHMil Ha MOCTpoeHne rpaduKoB, TO OHH
NpeAjaraloTcs NMPaKTHUYeCKU eXerofHOo BO BTOPOHM YacTH 9K3aMeHal[HOH-
HOI1 paboThl, IpUYEM He Ha CaMOM 3JIEMEHTAPHOM YPOBHE.

ITo Mepe HaKOIUIEHUSA ONBITA MOJATOTOBKH YYalMXCSl K 3K3aMEHY YJIy4-
IHAIOTCS pe3yJIbTAaThl BBITIOJTHEHHS 3a/JaHUi Ha YTeHue rpaduKa peabHOM
3aBUCUMOCTU. BoT npumep Takoro 3asaHus:

«Ha rpadukax mnoka3aHo, KaK BO BpeMs TeJEeBU3HOHHBIX 1e0aToB
MeXAy KaHauzaataMu A v b Tese3puTesn rosocoBajiv 3a KaK/J0To U3 HHX.
CKosbKO Bcero Tesie3puresieii mporosiocoBasio k 40-it MunyTte ne6atoB?

Yucno A
FOI0COB,
] 50 Kaunn,ualeB ]
4 /K
40
| ./{t
‘ y
30 7
1 +
20 CF 4t Kangupar A
[ .
10 z
Z T
()th + >
101201 301401 501 60-Bpems,
MMH.
[

1) 20 Thic. yes. 2) 30 Teic. yen. 3) S50 Thic. yesn. 4) 45 ThIC. yes.»
3ameruM, uTo GOPMUPOBaHUE TAaKOTO OOIIEKY/IbBTYPHOIO YMEHHs, KaK
«4TeHHEe» peaIbHbIX IpadUKOB (B 3JIEeMEHTAPHbIX, OBITOBBIX CHTYAI[HSX),
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He TpeOyeT GOJBIIMX 3aTpaT BpeMEHH, U MOXET ObITh HOCTUTHYTO JIKIIb
IIyTEM HEKOTOPOTO aKIEHTa Ha COOTBETCTBYIOUIMIA BHJ[ A€SATEJIbHOCTH B
XoJ€ MpernoJaBaHusl.

B To ke Bpems1 Apyrué BaxkHel1Ire YMEHUS, CBsiI3aHHBIE C (PyHKIIUAMU
1 uXx rpapukamu, TpebGy10T 60s1€€ Ceppe3HOro BHUMAHUS U METOIMYECKOM
paboTHhI.

YerBepTh YYalUXCS JONMYCKAIOT OUIMOKU MPU YTeHHH rpaduka KBaj-
patuyHoli QyHKUMKM. AHAJIM3 BbIOOpa OTBETOB AEBATHKJIACCHUKAMU IIPU
BBITIOJITHEHWII COOTBETCTBYIOLIMX 3aJaHUil TOKa3bIBa€T, YTO HEBEPHbIE
npeacTaB.IeHMs CBA3aHBI CO BCEM CIEKTPOM 3/I0XKEHHBIX B AUCTPAKTOpax
omrnb6ok. Tak, yyamuecsl yka3pIBalOT B KayecTBe HauUMEHbIIETo (MJIM Hau-
60JbilIero) 3HaueHUs KBa,IpaTHYHON PYHKIUU OpAMHATY TOUYKHU Tepeceye-
HUSA C OChIO Y, OIIMOAOTCS B TeOMETPHUYECKON TPAKTOBKE 3alUCH THIIA
f(=3) = 0, B onpeneneHny MPOMEXYTKOB 3HakomnocrosiicTBa. Ho Hanbo-
Jiee 4acTo y4yauruecs 3aTPYAHSIOTCS MPU YKasaHUM ITPOMEXYTKOB BO3pa-
CTaHMS WIM yObIBAaHUS KBaJIpaTHYHOU (YHKITHHU.

Ot 20% 10 30% UIKOJPHUKOB HE MOTYT OIPEEUTh, KaKoi 13 rpadu-
KoB QyHKIUA, HaitpuMep, ¥y = 3x—3, y = 3x, y = —3x2, y = 3x2 + 3x
He MPOXOoAUT (MM MPOXOAUT) Yyepe3 Hayajlo KOOPAMHAT. ¥YJaluuecss MOryT
PacCcyX/IaTh MPH BBIMOJHEHUU 3TOTO 33J[aHusl pa3HbIMM CIocO6aMM: KTO-
TO MOYKET OTBETHTH Ha BOIIPOC, MMes MTpeCTaBIeHNE O TOM, KaK BBITJISIAST
IaHHble rpaUKHU, a TOT, KTO HE BJIaJleeT TaKHUM IIpeJCTaBJeHHEM, MOXET
noacTaBuTh koopauHathl Touku (0; 0) B hbopMysy ¥ BBIIIOJHUTD MPOCTEM-
e BhIYMCIeHUA. Takoe yMeHHe COCTaBJIsIET OCHOBY Bceil paboThI ¢ rpa-
¢dbukamu GyHKIMIA ¥, 6e3yCIOBHO, BXOAUT B MUHUMAIbHBINA Habop 6a3o-
BBIX YMEHMH, IO3TOMY IIOJIy4YEHHBI pe3yJbTaT XyXe, YeEM CJeAyeT OXH-
natb. be3ycs0BHO, 4YTO Te WIKOJBHHUKMW, KOTOPhle He MOTYT OTBETHTb Ha
JaHHBIA BOMPOC, OyAYT UCTIBITHIBATh CEPhe3HbIE 3aTPYAHEHHS MPU U3yYe-
HUM Kypca ajireOpbl M Hayajl aHaJIM3a B CTapIIUX KJIAcCax.

ITopsinka 20—30% yyauuxcs 3aTpyAHSIIOTCS MTPU COOTHECEeHUH rpadu-
KoB (yHKUHMIT BUAA y = kx ¢ opMysamMu, HanpuMmep, Koraa UM Hajlo U3
YyeThlpex MpeAsoKeHHbIX rpauKoB (MpsAMbBIE, MPOXOASIIME Yyepe3 Hayajo
KOODAWHAT) BbIOpPAaTh TOT, HA KOTOPOM H300paxkeH rpauK KOHKPETHOM

dyHkuuu (Hanmpumep, y = —%x), WUJIM KOrAa IJisi KaXKaou u3 Tpex ¢op-

MyJ, 3aJaloluX QYHKIKUIO, HAZI0 YKa3aTh COOTBETCTBYIOMIMH eil rpaduk.
[Tpu atom ¢opMa 3anaHus He OKa3bIBaeT BIUSHUS Ha pe3yJbTaT €ro Bhl-
HOJTHEHUS.
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Hu3skue pe3ynbTaTel HAOJIONAIOTCS TPH BBIMOJHEHUH 3aJaHMil Ha
yCTaHOBJIEHHE B3aMMHOIO PacloJIOKEeHUSI B KOOPAWHATHOM IIOCKOCTH IIa-
pabosibl y = x2 + ¢ U IpAMOii ¥ = a (TP KOHKPETHBIX 3HAYEHHUSIX C U Q).
Bmecre ¢ TeM, xopoliue NpeACTaBAeHUS O COOTBETCTBYIOLUX rpadukax,
Ha NIPOBEPKY KOTOPBIX HAIPaBJIEHO 3TO 33/IaHue, TaKkKe abCoMOTHO HeobXo-
AUMBI U1 U3YYEHUS 3JIeMEHTOB MaTeMaTH4eCKOro aHa/Iu3a B CTapilieM 3BeHe.

JInst BRINOIHEHMS 3aJaHKi, B KOTOPBIX TpeOyeTcsl COOTHECTH rpaduK
dbyHKkIMHM U popMyIty, 3aJal0MyI0 3Ty PYHKLIMIO, yYaUIUXCS CJeAyeT BO-
OPY>KUTb HEKOTOPBIMM ITpMeMaMu paciio3HaBaHus. Hanpumep, MoXxHO co-
OTHECTH HAKJIOH NPSMOM M 3HaK YrjaoBoro ko3¢ @uiueHTa, HalpaBJjieHUe
BeTBeil mapabosibl ¥ 3HaK K03 duineHTa npu x2, opAMHATY TOYKH Tepece-
yeHus rpaduka C OCbio Yy U HaYJIbHYIO OPAUHATY, BBIUUCJIEHHYIO 1O (op-
myJe, 1 ap. YeM Gosiblile y y4eHHKA 3HAHHH O KOHKPETHOM PyHKIMH, TEM
GoJiblile TIPHEMOB PACIIO3HABAHKMS OH CMOJXET HUCIIOJIb30BaTh.

MocnepoBarenbHOCTU U nporpeccuu

B 3aganusax no atoMy 60Ky aKL{€HT CAejlaH Ha MOHSTUHHOM| CTOpOHe
M3y4yaeMOoro BONPOCA, Ha BJIAIEHNU MAaTeMAaTUYECKHM SI3BIKOM, MCIIOJIb3ye-
MBIM B 31O Teme. Hepenku ciyyau, koraa ydauguecsi, <Ipouas» Temy
«[Iporpeccun», He BlaneOT HHAEKCHBIMU 0003HAUYEHUSMM, HE MOTYT Iie-
PeBECTH Ha eCTECTBEHHDII A3bIK PEKYPPEHTHOE COOTHOLIEHUE, HE IOHUMas
€ro COAEpP>KaTeJbHOr0 CMBICJIAa, HHBIMH CJIOBaMU YCBaUBaIOT TEMY Ype3BHI-
YaifHo (OpMaJIbHO, He OBJIaieBasi ee 001e00pa30BaTeIbHON COCTABIISAIONIEIA.

[ns peleHust 3ajJay, BKJIIOYAEMBIX B 3K3aM€H, JOCTAaTOYHO BJIAJIETh
TEPMUHOJIOTHEH M CUMBOJIMKOH, 3HaTb OCHOBHbE (POPMYJIbI, MOHUMATD
CMBICJI OCHOBHBIX TOHATUIH ¥ mprberaTh K 34paBOMY CMBICIY.

[Ipexne Bcero, yyamuxcs 3aTpyAHSAIOT 6a30Bble, OCHOBOIIOJIATAIOIIME
3aJlaHus Ha pacrno3HaBaHUe apuPMeTUdecKoil ¥ reoMeTpUYECKOH ITporpec-
CHIf TIpH pPa3HBIX CITOCOOOB 3alaHMIA: TIepeYC/IEHHEM MTEPBBIX HECKOJIBKUX
YJIEHOB, peKyppeHTHO# ¢opMyJoit, Gopmysioit n-ro wieHa (ot 20 1o 30%
YYalIMXCSl He CIPaBJSIOTCS C 3alaHUSIMU TaKOro pPoja).

Boob61ue, eciu B 3agaHuH NpejioxkeHa peKyppeHTHas: popMyJia, To pe-
3yJIbTaT OOBIYHO HMXKE 0XKMAEMOTO, XOTsl PellieHHe TaKUX 3aJlaHUH Bcerja
CBOAUTCS IIPOCTO K BBIYUCJIEHHUIO N0 NMPUBEAEHHON QopMyJie HeCKOJbKUX
YIEHOB MocjaenoBareabHOCTU. [IpyuMepHO MoOBHHA y4yalIMXCs B HEKOTO-
PbIX TEPPUTOPUSIX HE 3HaeT, Kak paboraTh ¢ AaHHON opmyoil. A Beab
MMEHHO PEKYPPEHTHBIM CIOCOOOM OMpENENAIOTCA apudMeTHyecKas U re-
OMEeTpUYECKasi TIPOrPecCUM.
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3. TPEHUPOBO4HDIE 3AJAHUA

3.1. MepBana 4acTb 3K3aMeHaUUOHHON paboTbl

B aToM naparpace npuBoAsATCS TPEHHPOBOYHBIE 3aJaHUS 110 CJIEAYIOIMM
cozepXaTeJIbHbIM OGJIOKaM: YKcJia, OYKBeHHbIE BhIpaXKeHHs, peobpa3oBaHie

OyKBEHHBIX BbIpaKEHMIi, ypaBHEHHUs, HEPABEHCTBA, 110C/IE0BATEIBHOCTH U
nporpeccuy, QyHKIUH, 3JIEMEHTHI CTATUCTUKUA M TEOPHH BEPOSITHOCTEH.

Yucna

3ajaHusl JaHHOTO pasjiesia HanpaBjieHbl Ha MPOBEPKY BJIAJIEHUS cJie-
AyIOIIMMHA 3HAaHUSAMU U YMEHUSIMU:

— 3HaTh U MOHUMAaTh TEPMUHBI, 0603HayaloIe pa3JIHYHble BUABI YH-
ceJl: HaTypaJbHOE YMCJIO, 1ieJioe, PallMOHAJIbHOE, HPPALlMOHAJIbHOE U IP.;
NepexoquTh OT OJHOM (POPMBI 3aMMKCHU YKCJIA K APYTOH;

— CpaBHHUBaTbh U yNOPSAOYHUBaTh OOBIKHOBEHHbIE U AECATHYHBIE IAPO-
64, pallOHaJIbHBIE U WPpPAlMOHAIbHBIE YKCJIA, OLEHHBATh KBAJPATHBIE
KODHH LieJIBIMU YHUCJIaMU;

— 3HaTh M NIOHUMATh TEPMHUHBI, CBSI3aHHbBIE C AETUMOCTBIO YHCeJI, IIPU-
MEHSITh NMPOCTEHlINEe CBOMUCTBA U NPU3HAKU AEJIMMOCTH;

— IIOHMMAaTb U HKCNOJB30BaTh B XOA€ PeuIeHUs 3a7a4 COOTBETCTBHUE
MEXy YKUCJIaMU U TOYKaMH KOOPAMHATHOU MPSIMOM; OCYLIECTBJISITh Nepe-
BOJ] C TeOMETPHYECKOTO A3blKa Ha apru(pMETHYECKUIT M1 HA0OOPOT;

— NOHUMAaTh M HHTEPIPETHPOBAaTh OYKBEHHYIO 3allUCh CBOMCTB -
CTBMH HaJl YMCJAMH, OTHOLIEHMH MEeXIy YHUCIaMHu;

— MOHUMATh ¥ KUCIIOJIb30BaTh B X0/€ pellleHUsl 3a/[a4 3aIHUCh OOTbUINX
U MAIBIX YMCeJ C MOMOIUBIO crerneHeld yucaa 10; BhIMOJHATD AeHCTBUSA C
4yuCJIaMH, 3alIUCAaHHBIMU B CTAaHZAPTHOM BUIE;

— BJIQJIETDb NIOHATHEM IIPOIEHTA, BbIPaXKaTh AOJM BEJIMYUHDI B MMPOLIEH-
TaX U NPOLEHTH — B JOJISIX; OIIEPUPOBATh MOHATUEM IIPOIEHTA B 3aJayax
C IPAKTUYECKUM COJEPKAHUEM;

— pelliaTh TEKCTOBbl€ 3a/la4y¥ Ha APOOH, MPOIEHTHI, OTHOIIEHUS, TIPS-
MYI0 ¥ 0OpaTHYIO IIPOIOPIHOHAIbHOCTE;
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— OKpPYIJIATh 3HAYCHUA BEJWYHNH, BbBIPDAXECHHBIEC LIE€JbIMH YHUCJIaMH H
1ECATUYHBIMHN I[pO6$IMH, ITOHUMAaTb CMbICJI OCHOBHBIX (bOpM 3allUCH IIpH-

SJIMDKEHHBbIX 3HaueHuit (x = 2,5 £ 0,1, x = 2,5), BBIIOJHATb NPUKUAKY U
DIIEHKY pe3yJIbTaTOB BbIYHCJIEHHUI.

L. a) Pacnonoxurte B nopsiake Bo3pacranus yuciaa 0,0157; 0,105; 0,07.

1) 0,07; 0,105; 0,0157 3) 0,105; 0,07; 0,0157
2) 0,0157; 0,105; 0,07 4) 0,0157; 0,07; 0,105
6) Pacrosnoxure B mopsiake y6piBanus yucaa 0,0216; 0,12; 0,016.
1) 0,0216; 0,016; 0,12 3) 0,12; 0,0216; 0,016
2) 0,016; 0,0216; 0,12 4) 0,12; 0,016; 0,0216

2. a) KakoMy U3 AaHHBIX TPOMEXYTKOB IMPUHALJIEKUT YHCIIO %?

1) [0,1; 0,2] 2) [0,2; 0,3] 3) [0,3; 0,4] 4) [0,4; 0,5]
7

6) KakoMy u3 JaHHBIX MPOMEXYTKOB NMPUHAJIEKUT YUCIIO 5?

1) [0,5; 0,6] 2) [0,6;0,7] 3) [0,7; 0,8] 4) [0,8; 0,9]

3. a) Kakoe u3 uncen /121, /0,4, I/ 2% ABJISAETCS UPPAIIMOHATbHBIM?

1) Y121 2) ¥0,4 3) I/ 2% 4) Bce 3TH YHUCIa

6) Kakoe u3 yucen /6,4, /0,81, 2% SIBJISIETCS UPPallUOHATIbHBIM?

1) /6.4 2) /0,81 3)1/ 25 4) Bce 3TH wKCTA

4. a) OgHa U3 TOYEK, OTMEYEHHbIX HAa KOODAMHATHON NMPSIMO#, COOTBET-

ctByeTt yncay J/68. Kakas ato Touka?

A B C D
— >t - -} >
7 8 9
1) Touka A 2) Touka B 3) Touka C 4) Touka D

6) OnHa U3 TOYEK, OTMEYEHHBIX Ha KOOPAUHATHOM NMPSIMOIi, COOTBET-

ctByet yucay Y 77. Kakast aTo Touka?

A B C D
— >t -—+
7 8 9
1) Touka A 2) Touka B 3) Touka C 4) Touka D
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3.

36

a) Ha xoopauHaTHOIT mpsAMoit oTMedeHbl yKcaa a U b. Kakoe u3 cie-
AYIOLUINX YTBEPXKAECHUI SBJISIETCA BEPHBIM ?

a b
P —- >

0

1)a+b>0 2)ab >0 3)a(a+b) >0 4)bla+b)>0
6) Ha xoopauHaTHO# nmpsMoit oTMeueHH yuciaa x U y. Kakoe u3s cie-
AYIOIMX YTBEPKAECHUMN SIBJIAETCSH BEPHBIM?

— 4 >
0
Dxy >0 Hx+y<0 Dyx+y) <0 4 x(x+y)<0
a) Kakoe 13 yka3aHHBIX YHceJ He JeJUTcsS Ha 37
1) 12852 2) 1143 3) 20293 4) 7239
6) Kakoe 13 ykasaHHBIX yKces HE AeIuTcs Ha 97
1) 81234 2) 3219 3) 30159 4) 8883

a) N3BecTHO, 4TO @ ¥ b — HeveTHbIe yncia. Kakoe u3 caeayoumx yu-
CeJl TaKKe SIBJIIeTCS] HeYEeTHBIM ?

a+bd 2) 2ab 3)alb+1) 4)a+b+1

6) N3BecTHO, uyTo @ ¥ b — yeTHnle yKcaa. Kakoe u3 ciieayommx Yuce
TaKXe SBJISIeTCS YEeTHhIM?

Da+b+1 2) a(b+1)
3)ab+1 4) (a+1)(b+1)

a) Ha pysioHe 060eB uMeeTcs HAAIMUCh, TApAaHTUPYIOLIast, YTO €ro 1JIu-
Ha paBHa 10 £ 0,05 M. Kakyio A11HHYy He MOXeT UMeTb PYJIOH IIPH 3TOM
yCJIOBUHU?

1) 10 M 2) 9,98 M 3) 10,04 M 4) 9,92 m
6) Ha 6anke ¢ kpackoif UMeeTcsI HaAmKuCh, FTapaHTUPYIOLIast, YTO Macca

Kpacku B Heii coctaBisier 3 + 0,05 kr. Kakoit He MoxeT oka3aTbcs
Macca KpacCKH IPH 3TOM YCJIOBHUH?

1) 3,1 kr 2) 3 xr 3) 2,96 kr 4) 3,02 kr



9. a) Haitagure mecsatuuHyio Apo6b, paBHyio 1,27 - 1074,
1) 0,0127 2) 0,00127 3) 0,000127 4) 0,0000127

6) Haitnure aecaruunyio apo6b, paBuyio 1,18- 107>,
1) 0,00000118 2) 0,0000118  3) 0,000118 4) 0,00118

9
10. a) YucnenHoctp Hacenenusi Kuras cocraBiaser 1,3-10° yenoBek, a

BoetHama — 8,5-10° yesosex. Bo ckombKo pa3 YMCJIEHHOCTb HaceJie-
Hus Kurtas Gosiblile YMCIEHHOCTH HacesleHus1 BoeTHama?
1) npumepHo B 6,5 pa3a 3) npumepHo B 15 pa3
2) npumepHo B 150 pas 4) npumepHo B 1,5 pa3a
6) Ilnomanp Tepputopun Poccum cocrasiser 1,7 107 kM2, a Hopge-
rim — 3,2-10° kM2 Bo ckosbKo pa3 Teppurtopusi Poccuu 6osblie Tep-
putopuu Hopsernu?
1) nmpumepHo B 1,9 pasza 2) npuMepHoO B 5,3 pa3a
3) npumepHo B 53 pasa 4) npumepto B 530 pa3

11. a) Pacxoasl Ha oAHy M3 craTeil rOpoACKOro OIO/DKeTa COCTABJISIIOT
12,5%. Boipasure 3Ty 4acTh OlOfXeTa JeCATUYHOM APOOBIO.
Orser:

6) CoaepxaHue HEKOTOPOTO BelleCTBa B TabJeTKe BUTaAMMHA COCTaB-
nseT 7,5%. Boipasute 3Ty yacTh A€CITUMHOM JPOOBIO.

OrTBerT;

12. a) Pe3ysbTaThl paitoHHO KOHTPOJBHON paboThI 10 anrebpe B 9 Kiac-
ce MpeCTaBWIN B BUAe AuarpaMMbl. CKOJIBKO YYaHIMXCS HOJIYYHMJIH
OTMETKY «2», ecii Bcero paboty mucanu 320 1eBATHKIACCHUKOB?

OTMETKA «J» OTMeTKa «4»

OTMETKa «2»

OTMETKa «3»

OrBerT;
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6) Pe3ynbraThl paitoHHOI KOHTPOJIbHOM paboThl 1o ¢u3mnke B 9 Kiacce
NpeACTaBWIM B BuAe AuarpamMMmbl. CKOJIBKO YYalMXCsl IOMYyYUIIH
OTMETKY «2», ecii Bcero paboty nucanu 400 1eBITHKIaCCHUKOB?

OTMETKa «2»

OTMeETKa «5»

OTMeETKa «3»

OTMeTKa «4»

OTBeT:

13. a) U3 obbaBnenus GupMbl, NMpoBoAALEH oOy4aole CeMHUHapHI:
«Croumoctp yyactusa B cemuHape — 3000 p. ¢ yenoBeka. I'pynnam ot
OpraHu3alHuil nmpefocTaBasAoTcsa CKUAKK: oT 3 Ao 10 yemoBek — 5%;
6o7ee 10 yenoBek — 8 %». CKOJIbKO AOJXKHA 3aIUIaTHTh OPraHU3alus,
HalpaBHBILasi Ha CEMHHAp Ipynny U3 4 yeJoBeK?

1) 11400 p. 2) 2850 p. 3) 600 p. 4) 12000 p.

6) U3 ob6baBnaeHus ¢upMmbl, NpoBoJsAlleil oOyYamlpe CEeMHHapBHI:
«CrouMocTtp yyactus B ceMuHape — 2000 p. ¢ yenoBeka. ['pynmnam ot
OpraHM3aluil NPefoCTaBASIOTCA CKUAKK: OT 2 10 5 yesnoBek — 3%; 6o-
Jee 5 yeynoBeK — 5 %». CKOJIbKO J0JIXKHA 3allJIATUTh OPraHU3anus, Ha-
paBUBIIasi Ha CEMUHAp Ipymnny u3 6 yeaoBek?

1) 600 p. 2) 1900 p. 3) 12000 p. 4) 11400 p.

14. a) Ilocne 3aBepiieHUs perucTpaliii Ha aBUapeinc 0Ka3ajaoCh, YTO YUC-
JI0 CBOOOAHBIX MECT B CaMoJieTe OTHOCHTCS K YHCJTY 3aHATHIX, Kak 1:4.
CKOJIBKO MPOIIEHTOB BCEX MECT B caMoJjieTe 3aHATO?

1) 20% 2) 25% 3) 40% 4) 80%

6) Ilocne 3aBepiieHust perucTpany Ha aBUapeic 0Ka3aJioch, YTO YUC-
JIO 3aHSATHIX MECT B CaMOJIETE€ OTHOCUTCS K YHCJTy CBOOOIHBIX, KakK 3: 2.
CKOJIbKO TIPOIIEHTOB BCEX MECT B CaMoJieTe CBOOOAHO?

1) 20% 2) 40% 3) 50% 4) 60%
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byKBeHHble Bblpa)KeHUA

3a.namm 3TOro pa3zae€ija HallpaBJIEHbI HA ITPOBEPKY BJIAACHUA CJIIEAYIO-
HIUMH 3HAHUSAMHA U YMEHUSAMU:

— 3HaTh U IOHMMATh TEPMMHBI: BBIpAXKEHME, 3HaYEHHE BBIPAXKEHMH,
00J1acTh onpeaeseHUsI BhIpaXeHMUS,

— HAXOANTb 3HAYE€HHE BBIDAXECHHS C IIEPEMECHHDLIMH IIDH YKAa3aHHbBIX
3HAYECHHUAX INEPEMEHHDIX;

— HaxXoAUTh 00JIaCTh OIpe/eieHHs] PAallMOHAIbHOTO BbIpakeHus (1ie-
Jioro, ApoOHOro), MpOCTEHUIMX BBIPAXKEHUM, COAEPXKAIMX IMepeMEHHbBIE
HOZ 3HAKOM KOpHS;

— COCTAaBJIATDb 6yKBeHHbIe BbIDAXXCHUA U (bOpMyJIbI 110 YCJIOBUSAM, OIIN-
CaHHBIM B 3d4/1a4€, 3alaHHbBIM DPHUCYHKOM HJIH YEPTEKOM,

— BBITIOJIHATh BBIYMCJIEHUS 1O (PopMyJsiaM, BhIpaXKaTb M3 (POpPMYJIbI
OIHY BEJUYMHY 4yepe3 ApYTHe.

1. a) Hakiaure 3HauyeHHe BBIpAKEHUS
c = —4,5.

OrTserT:

npu a = 8,4; b =-1,2;

6) Haiiaure 3HaueHHe BbIpAXKEHUS npu a = 2,5, b =6,7;

c = 24.
OrBer:
2. a) Haiigure 3Hauenue Boipaxxkenus 1,5x3 — 0,8x npu x = —1.
OrBer:
6) Haitgure 3HauyeHue Boipaxenus 0,6x — 1,5x3 npu x = —1.
OrBer:
. 1-va
3. a) Haiiaure 3HaueHne BbIpaXKeHUs — —npua= 0,64; b = 0,09.
OrBer:
. Vb
0) Haiiaure 3HayeHne BbIpaXKeHMsI ﬁ npu b = 0,04; ¢ = 0,16.
-VYC
Orser:
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a) CooTHecuTe KaxKJoe BbIpaKeHHE C MHOXECTBOM 3HayeHMil Iepe-
MEHHOM, IPX KOTOPhIX OHO MMEET CMBICJL.

(@a-1)(2—-a) 3 a—1
A) 3 I;’)(a—l)(Z—a) B)Z—a
1)a=1 2 a =2
Na#lua=?2 4) a — moboe ynco

OrtBer: A b B

6) CooTHecuTe Kaxk[Joe BBIpDaXXEHHE C MHOXECTBOM 3HaueHWii mepe-
MEHHOM, IPH KOTOPHIX OHO MMEET CMBICJL.

(4-¢c)(3+¢) 2

)3+c b) 2 B)(4—C)(3+c)
DNDc#-3uc=4 Dc#4
3)c#-3 4) ¢ — mob6oe YKCIIo
OTtBer: A b B

)

a) Jdanb1 BeIpaxenus: 1) at 3; 2) pan 3, 3) 3 2 . Kakue U3 3THUX BHI-
paXXeHUH He UMeloT cMbica pu @ = 07
1) Tonbko 1 2) Tonbko 3 3) ful 4)1,2u3
6) Jlanbl BeIpaXkeHust: 1) 3 f = 2) 3) — —a— Kakue u3 3tux
BBIDAXXEHHI HE UMEIOT CMbICJIA npn a=0?
1) Tonpko 2 2)1u? 3)1ul 4)2u3

a) IIpn xkakoM M3 yKa3aHHBIX 3HaueHMH x BbipaxkeHue Y 12 + 3x He
MMeeT CMbICJIa?

Dopux=0 2)opux=-6 3)npux=-1 4)npux=-4
6) Ilpu xkakoM U3 yKa3aHHBIX 3HaueHHi x BblpakeHue J2x + 10 He
MMeeT CMBICJIa?

Dopux=0 2D)nmpux=-3 3aopux=-5 4)upux= -7



7. a) PaccrosiHre B MeTpax A0 HITHLIEHTPA TPO3bI MOXHO MPUOJIHNKEHHO BbI-
yucautb o gopmyse S = 330¢, rae ¢ — YUCJIO CEKYH/, MPOIIEANTINX
MeXAY BCIBILIKOW MOJHUM U yAapoM rpoma. Ompenesute, Ha KakKoM
NPUMEPHO PACCTOSIHUH OT IMMIIEHTPA rPO3bl HAXOAUTCS HabJI0aaTe b,
eciu t = 12. OTBer HaiiTe B KMJIOMeTpax, OKPYTJIUB €ro A0 LeJbIX.

OrTser;

6) PaccTtosHie B MeTpax 10 3MUIIEHTPA IPO3bI MOYKHO MTPHOJIVDKEHHO BbI-
yhcauth o popmyse S = 330¢, rae ¢ — YMCIO CEKYH, MPOLIENUIAX
MEXAY BCIBILIKOM MOJHMM M yAapoM rpoMa. Omnpezennte, HA KaKoM
NPUMEPHO PACCTOSIHUU OT 3MUILIEHTPa IPO3bl HAXOAUTCS HaGJII0AaTeNb,
ecam ¢t = 25. OTBeT AaiiTe B KWJIOMETPaX, OKPYIJIUB €ro 10 1eJbIX.

OrTBerT:

8. a) AsroMo6ub pacxonyer a autpoB 6en3uHa Ha 100 kM nyTtu. Ckosib-
'KO JIMTPOB GeH3uHa nmorpedyercs, 4Tobsl mpoexath 37 km?
a-37 100-37 a-100 a
D o0 * 2 — 3) 37 7 37100 ©
6) ABTOOYC mpoexast X KM, IPX 3TOM PacXoj TOILIMBA COCTaBUJI 27 JIUT-
poB. CKOJIBKO JIMTPOB TOILIMBA MoTpedyetcs, utobpl mpoexaTh 200 km?
x-27 x-200 x 27-200
D o0~ 2) =7 7 Nzt Y%

9. a) /lsmHa mara yesnoBeka x cM. I1o kakoil GopMysie MOXHO BBIYUCIUTD
YKCJIO LIATOB 7, KOTOPbIE €MY HaJIO C/eJiaTh, YTOOBI IIPOMTH S METPOB?
100s s s
Dn= 2)n = n== 4) n = 100sx
) x ) 100x ) x )
6) JlauHa mara yesoBeka a cM. Ilo kakoit Gpopmysie MOKHO BHIYMCIIUTD

paccTosiHHe S (B METpax), KOTOPOe MPOiIeT Y€I0BEK, C/IeJIaB 7 LIaroB?

J

= = — an — _4a
1) s = an 2)s =100an 3)s = 100 4) s T00m
2
10. a) VI3 ¢opMysibl IyTH PaBHOYCKOPEHHOTO ABH)KEHUS S = % BbIpa3uTe
BpeM ¢.

6) Ilnowanp Kpyra, IMaMeTp KOTOPOro paBeH d, BhIYKC/IseTCS 1Mo Gop-

2

Myse S = % Beipa3ute u3 aToit ¢popMyabl guaMeTp d.

tyd="2> 2)d=]/§ 3)d=l/7%F 4)d=]/g‘;
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NpeobpasoBaHue BbipaXKeHUH

3anaHus 3TOro pasjiesia HalpaB/IeHbl Ha MIPOBEPKY BJIajIeHUs CJIEAYIO-
IMMMH 3HAHUSIMH U YMEHUSIMU:

— 3HATh M TOHHMMATb TEPMHUHBI. TOXAECTBO, TOXIECTBEHHO pPaBHBIE
BBIPAXKEHHS, PACIIO3HABaTh TOXAECTBEHHO PaBHblE BBIPAXKEHUSI, ONUPAsICh
Ha MpaBuJa NpeoOpa30BaHKs BbIPa)KEHUIl; IOHUMATh CMBIC] TpeboBaHMIA
YIIPOCTHTE BbIpaXXEHHE, Pa3I0KUTE Ha MHOXKHTEIH;

— BBINOJIHATD NpeoOpa3oBaHUe BBIPAKEHMI, COAEPKALMX CTEHEHHU C
HATYPaJbHbIMM U LIE€JIBIMU ITOKA3aTEISAMH,;

— npeoOpa30BbIBaTh 1LI€/Ible BHIPAXKEHHMs, HCIIO/Ib3ys MPaBUJIa CJIOXKe-
HUS1, BBIMUTAHNSA ¥ YMHOXEHUS MHOTOYJIEHOB, B TOM 4HCJie, GOPMYJIBI CO-
KpallleHHOTO YMHOXEHUSI;

— BBIIOJIHATDH Pa3/I0KE€HHE MHOTOWIEHOB Ha MHOXHTEIU, UCIIOJb3Ys
BeIHECEHHE 00IEro MHOXHUTENS 3a CKOOKH, a TakxKe GOpMYJIbl COKpaLIEH-
HOTO YMHOJXEHHS: BBINOJHATb Pa3/io)KeHWE Ha MHOXKHTEJIH KBaJPAaTHOrO
TPeXUYJIeHa;

— COKpamath ApoOu; BHINOJHATh CJIOXKEHHE, BHIYUTAHHE, YMHOXKEHHE,
nejieHne ajarebpanyeckux Apobeii, mpeobpa3oBEIBaTh HECOMXKHBIE JPOOHBIE
BbIPAYKEHHS;

— BBINIOJIHATH NMpeoOpa30BaHUE YKCJIOBBIX BBIPAKEHHH, COAEPXKALIKX
KBaJpaTHble KOPHHU.

1. a) [lna xaxaoro BbIpaKeHMS M3 BepXHEH CTPOKM YKaXKHUTe TOXIe-
CTBEHHO PaBHOE€ €My BbIPR)K€HHE U3 HH)KHEH CTPOKHU.

A)a-8.q2 B)a—_8 B)(a-8)’
1) a-16 2) g~ 10 3) at 4) a4

OTtBerT: A b B

0) JIna Kaxaoro BbIpaKEHMS U3 BEPXHEH CTPOKH YKaKUTE TOXIE-
CTBEHHO pPaBHOE €My BbIpaXkeHHe U3 HUXXHEH CTPOKHU.

A)b_—6 B)(b—ﬁ)‘2 B) b-6-b-2
b2
1) b2 2) b3 3) b4 4) b-8

OrtBerT: A b B
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. a) IIpencraBbTe BoipakeHue

-8. 410

B BHJ1€ CTEIIEHHU C OCHOBAHUEM X.

A
1) «8 2) x2 3) x-6 4) x6

-8
6) IlpeacraBbTe BhIpa)KeHHE - a-a—9 B BU/IE CTENIEHH C OCHOBAHUEM 4.
1) a4 2) a’ 3)a13 4) a3

a2
. a) [IpencraBbTe 3HaYe€HHE BBIPAXKEHUS (6~ 10 3) B BU/€ JeCATUYHOMN
ApoOH.

OrTserT:

_o\3
6) IlpencraBbTe 3HaueHHe BhIPaXKEHUS (4- 10 2) B BUJE AECATHUYHOM
ApobHu.

OTBerT:

. a) B kakom ciyyae BeIpaykeHHe ITPeoOpa30BaHO B TOXIECTBEHHO paB-

Hoe?
D3(x—-y)=3x—y 2)B3+x)(x—-3) =9 —x2
3)(x—y) =x2—y? ) (x+3°=x2+6x+9

6) B kakoM ciiyuyae BeipakeHHe NMpeoOpa30BaHO B TOXAECTBEHHO pPaB-
HOe?

1)(a+b)2=a?+b2 2) (a+ b)(b—a) = b?2 - a2
3)(x—y) =x2—y? 4) (x+3)°=x2+6x+9
. a) Ynpocrure Bepaxenue 6x + 3 (x — 1)°.
1) 3x2+3 2) 3x2+ 1
3)9x2—-6x+9 4) 3x2+6x—3
6) Ynpocture Boipaxenue 4 (1 — a)’ + 8a.
1) 16a2 — 24a + 16 2) 4 + 8x—4a?
3) 4a?+4 4)a’+4
. a) B Beipaxenuu 4a2 — 6ab BbiHecHTe 3a CKOOKH MHOXHUTENh —24.
1) —2a(2a - 3b) 2) —2a(2a - 6b)
3) —2a(3b — 2a) 4) —2a(6b — 2a)
6) B Boipaxxenuu BoiHecute 9ab — 652 3a ckob6ku MHOXUTEND —3b.
1) =3b(2b — 3a) 2) —3b(3a — 6b)
3) —3b(3a — 2b) 4) —3b (6b — 3a)
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7. a) Haliaurte BTOpOi1 MHOXHTENDb B Pa3fiodKeHUU Ha MHOXHUTENH KBaj-
paTHoro tpexuueHa: 2x2 + 5x—3 = (x + 3)(...)

OTBeT:

6) Haiigure BTOpOit MHOXHTED B Pa3jIO)KEHHH Ha MHOXUTEIM KBaJ-
paTHoro TpexwieHa: 3x2 —S5x—2 = (x— 2)(...)

OTser:
2 _
8. a) Coxparure apobb fb———zib—.
2ab
1) ab? 2) 222 3) b2 —a 4) b1
3ax
6) COKpaTPITe leO6b m
3 1 1 1
1 3+x 2)a_x2 3) 1+x 4) x+ax
9. a) YKaxuTe BbIpaKeHHE, TOXKIECTBEHHO paBHOE JpoOH Z:z
c—a a—c¢ c—a c—a
D 3= 2) % 35 -3
6) Ykaxure BoIpakeHHe, TOXKIECTBEHHO PaBHOE Apobu Z:i
XxX—a a—Xx X—a xX—a
D b—x 2) x—b 3)_x—b 4)—b-—x
10. a) YnpocTtuTte BolpaXkeHHe % - %l
OrtBer:
24 o2
6) YnpocTtute BhIpakeHUE %— b ;c ay
Orser:
a?-9
11. a) YopocruTte BbhpakeHHe T 6029 (a+3).
Ortser:
2 _ 2
6) YmpocTuTte BEIpaXeHHne = x22 fyy ;—y ((x —y).

OrTBer:
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2m—4m2  2m?

12. a) Ynpocture BolpaxxeHHe 1 mal

Orser;

n2  n+2
n+2 n-3n2’

6) Ynpocrure BbIpaXKeHHe

Orser;

1

13. a) Ynpocrture BhIpaxeHue (% + % - 2)-

a-c’
OrtBer:
1 1 ab
6) Ynpocture BhIpaXKeHHe (7)7 - ?)- pay
Ortser:

14. a) Buibepute BhHIpa)keHHe, 3HaYeHHME KOTOPOTO — MPPALMOHAJIBHOE
YHCJIO.

(3] »3VF  9vIVE 9 XL

0) Boibepute BhIpakeHHe, 3HAYEHHE KOTOPOrO — HPPAlMOHAILHOE
4MCIIO.

DYZYR 2L »H(2v5) o5V

15. a) Haiinure 3Hauenue Bepaxenus 21/13-1/2-51/26.

OrBer:
6) Haitaure 3Hauenne Boipaxenns 31/5-2Y3-Y15.
Orser:;

YpasHeHun

3aaHus 3TOro pasjiesia HanpasJjieHbl Ha NMTPOBEPKY BJIAZIEHUsI CJIenyI0-
(MMM 3HAHUSIMH U YMEHUSIMHU:

— 3HaTh U MOHMMATh TEDMHUHBI: YPaBHEHHE C OAHOU II€pEMEHHOM, KO-
peHb YPaBHEHMS; BbICHATD, SBJSAETCSA JIM yKa3aHHOE YUCJIO KODHEM JAaH-
HOTO ypaBHEHHUS;

— pelIaTh JUHEHbIe M KBaJpaTHble YPaBHEHUSI U YDaBHEHUS, CBOAS-
myecs K HUM B pe3yJIbTaTe HECJIOXKHBIX MpeoOpa3oBaHHMii; pelIaThb IeJibie
YPaBHEHHS Ha OCHOBE YCJIOBUS PaBEHCTBa HYJIIO NPOU3BeNEHUs, HECTIOXK-
Hble IpoOHOpallMOHA/IbHbIE YPaBHEHHS,
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— TMPOBOJAUTH TNPOCTElIee HCCAeAOBAaHUE KBAJPAaTHOTO YpaBHEHUS

(ycTaHaB/IMBaTh, UMEET JIM YpaBHEHUE KOPHH U, €CJIM UMEET, TO CKOJIBKO);

— 3HATb W IIOHUMATb TEPMUHBI. YPABHECHUE C ABYMsA IIE€PEMEHHBIMHU»,

«pellleHNe ypaBHEHUS C ABYMs NepeMeHHbIMH, rpaUK ypaBHEHHUS C IBY-
Ms1 TlepeMeHHbIMU; TOHUMAaTh rpadUyecKyio UHTEPIIPETAINIO YPaBHEHHS C
OBYMsI TIepEMEHHBIMH, CUCTEMbI YPaBHEHUH C ABYMs NepeMeHHbIMHU;

— pelIaTh CUCTEMBI ABYX JMHEHBIX YPaBHEHUN C ABYMsI IepEMEHHBI-

MU U HECJIOXHbI€ CHCTEMBI ABYX YPaBHEHHU, OZHO M3 KOTOPBIX BTOPOIi
CTENeHH;

— COCTaBJIATDH IO YCJIOBUIO TEKCTOBOH 33/]a4i YPaBHEHHE C OJHOU Ie-

PEMEHHOHN MU CUCTEMY YPaBHEHHUH C ABYMs I€pEMEHHBIMH.

1.
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a) Kakoe u3 yucen siBasiercss KopHeM ypaBHeHUs x3 + 6x2 + 3x — 107?

1) 5 2)2 3) -1 4) -5
6) Kakoe u3 uucesn siByisieTcss KOpHeM ypaBHeHHS x3 — 6x2 + Sx + 127
1) -4 2) -3 3) -1 4) 1

a) Pemmnre ypaBHeHue 3 —2x = 6 — 4 (x + 2).
Ortser:

6) Pemure ypaBHenue 1 — 6 (x — 2) = 14 — 8x.

Orsert:

a) Pemute ypaBHeHue % -3= %

Orser:

6) Pemmute ypaBHEeHUE % = _z_c__'_ 1.

Orsert:

a) Peumnte ypaBHeHMe xj_ 3 = xf 5

1) 6 2)3 3) -3 4) —6
6) Pemmte ypaBHEHUE xf 7 = 7 ix.

1) =7 2) -1 3)1 4) 7

a) Haitaure kopuu ypaBHenust 3x2 + x = 0.
Orser:

6) Haiinute kopHu ypaBHeHus 4x2 —x = 0.
OrtBer:




6. a) [dns xaxzaoro ypaBHeHMsS YKa)KMTE YMCJIO €ro KOpPHeH, BIMCaB B
TabKIly 1Mo/ KaXKAoil OYKBOH COOTBETCTBYIOLIMIT HOMED OTBETA:

Ax+1)2=0 B)x2+1=0 B)x2+x=0 Da2—x=0
1) oquH KOpeHb 2) ABa KOPHA  3) HeT KOpHei

OrtBerT: A b B r

6) A KakAOro ypaBHEHHMS YKaXKUTE YMUCJIO ero KOpHeii, BIMCaB B
Tab/MIy TOJ KaXKAoi OYKBOH COOTBETCTBYIOI[HII HOMED OTBETa:

A)x+2xr=0 B)x2+2=0 B)x-2°=0 I)a2-2x=0
1) onuH KopeHb 2) ABa KOPHA  3) HET KOPHeil

Ortser; A b B T

7. a) Kakoe u3 ypaBHeHMI1 ©UMeeT UppPallUOHAIbHbIE KOPHU?

Dx2-3x—4=0 D x2—4x-3=0
Dx2-4x+5=0 4) x2—4x+4=0
6) Kakoe u3 ypaBHeHMi1 ©MeeT MPPAallMOHAIbHEIE KOPHU?
Dx2-2x+4=0 2)x2+6x+9=0
Nax2—4x-2=0 4) x2-5x+6=10

8. a) Pemrute ypaBHenue 3x2 —8x—3 = 0.

OrtBerT:

6) Pemnre ypaBHenue 4x2+3x—1 = 0.

OrtBer:

9. a) Haiinure xopHu ypaBHeHus (2x — 5)(2 + x) = 0.

OTBeT:

6) Haiigute kopuu ypaBHenus (2x+9)5 —x) = 0.

OrTger:
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10. a) Ha pucynke usobpaxed rpapuk GyHKIMU
y = 2x2+ 3x — 2. Beiuucaure abcuuccy TOY-
Ku A.

OTserT;

6) Ha pucyHke usobpaxkeH rpadpuk QyHKIIHH
y = —3x2 — 5x + 2. Beruucaure abeimccy Toy-
Ku A.

OTBeT:

2x — 3y = 5,
11. a) Peumnre cucreMy ypaBHeHU 6
x—6y = —

OrtBerT:

ox — 4y = 12,
6) Pemure cucreMy ypaBHEHUI
xX—5y=-—
Orger:
x+y=2,
12. a) Pemunre cucreMy ypaBHEHU
Xy = —
1) (5 -3), ( 5, —1)
xy =12,
6) Peurure cucteMy ypaBHEHU
x—y = 4.
1) (6;2), (—6; - 2; (6; 2)
3) (6; —2), (2; —6) 4) ( 0) (2; -2)
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. a) B kakoii KOOpAWHATHON YETBEPTH HAXOAUTCS TOYKA IepecevyeHust
npsiMbix 2x —3y =1 udx+y =77

1)BI 2) Bo II 3) B 111 4) B IV

6) B kakoif KOOpAUHATHOH YETBEPTH HAXOAUTCS TOYKA IMepeceyeHUst
NpsMBbIX Ox + 4y = -6 ux+ 3y = 1?7?

1) B 1 2) po 11 3) 5 111 4) B IV

. a) Boruucaure KoopAMHATHI TOYKH A.

OTBerT:

6) Bbruncinure KOOpAHHATHI TOYKH B.

OTBerT:
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15. a) Ha koopauHaTHOI IJIOCKOCTH OTMEYe-
Hol ToukH P u Q. Kakoe ypaBHeHHe 3agaeT Q(15; 11)
IPAMYI0, TPOXOSAILYIO Yepe3 3TH TOYKH ? *
Dx+y =16
D x+y =26
Dx-y=4
fx—y=5 P(10; 6)

16.

50

6) Ha xoopauHaTHO# IJIOCKOCTH OTMeye-

Hbl ToukU K u L. Kakoe ypaBHeHue 3a1aeT

NPAMYIO, IIPOXOISALIYIO YEPE3 3T TOUKH? L(12; 16)‘
Dy+x=28
Dy+x=20
Nx—-y=4 -

K(8; 12
Hy—x=4 ( )

a) IIpounTaiite 3amauvy.

Paccrosinue Mexay nBymsl nmpuctaHsaMu 1o peke 17 kM. Jlogka mpo-
IUIbLJIA OT OJJHOM MPHUCTAHHM 0 APYTroi U BepHYyJach 00paTHO, 3aTpaTHUB
Ha Bech IyTh 6 4. Haiigute coGCTBEHHYI0 CKOPOCTH JIOAKM, €CJIM CKO-
POCTb T€YEHHUs peKy paBHA 2 KM /4.

O6o03HaybTe OYKBO# x COOGCTBEHHYIO CKOPOCTD JIOAKU (B KM/4) U CO-
CTaBbTE ypPaBHEHME M0 YCIOBHIO 3a/IaYH.

17 17 x+2  x—-2 _
Dz ty=2=6 )t =6

17 17 _
3 -1 6 £ 17(x+2)+17(x—2) = 6

6) IIpouuraiiTe 3amauy.

Jloaka nmpormibLia OT OXHOIO NpHUYaIa A0 APYIOr0, PacCCTOSIHUE MEXIY
KOTOPbIMH 25 KM, ¥ BepHyJach oOpaTHo. Ha nyTh mo TeyeHuro joxka
3arpaTiia Ha 1 4 MeHblle, yeM Ha IIyTb NMPOTUB TeuyeHus. Haiaure
CKOPOCTb T€YEHHSI PEKH, eC/IM COOCTBEHHAsi CKOPOCTD JIOAKU 8 KM/u.



O6o3HaubTe 6YKBOIT X CKOPOCTh TeYeHHS pekH (B KM/4) U COCTaBbTe
ypaBHEHHUE 110 YCJIOBHIO 33/]aUH.

25 25 25 25
Derz 521 DN puyrink syl
3)25(8+x)-258-x)=1  4)2--2o=1

HepaseHcTBa

3aiaHuA 3TOTO pa3fiesia HallpaBJieHbl Ha MPOBEPKY BJIAJEHUS CJIEAYyIO-
IIMMU 3HAHUSIMH U YMEHHUSMU:

— 3HaTh ¥ NMOHUMATh AIreOpanyecKyio TPAKTOBKY OTHOILIEHHI «60Jib-
ie» U «MeHbllle» MEXAY YUCJIAMH; 3HaTh M NMPUMEHSTbh CBOMCTBA YUCJIO-
BbIX HEPABEHCTB;

— 3HaTbh ¥ [IOHMMATh TEPMHHBI: pellIeHHE HEPABEHCTBA C OAHOM Iepe-
MEHHOM, pelleHre CUCTEMbl HEPAaBEHCTB C OAHOM ITIEPEMEHHOI];

— peliaTh JHUHeHble HEpAaBEHCTBAa C OAHON MEpPEMEHHOM M HUX CHCTe-
MBI,

— HaXOAMTb MHOXECTBO PelIeHH KBaJIpaTHOrO HEPAaBEHCTBA C OJIHOM
niepeMEeHHOH, onmupasich Ha rpadpuyeckue coobpakeHusl.

1. a) Ha koopaunaTHOI1 IpsAAMOi1 OTMeUYeHHI YKNca X, y U 2. Kakas us cie-
AYOIIUX Pa3sHOCTE MOJOXUTENbHA?

O o — - -
Yy

N

Dx-—y Dy—z 3)z—y 4)x—2
6) Ha xoopamuaTHO# mpsiMoii oTMeueHbl uuciaa ¢, m U n. Kakas us
cJleqyIOUIMX Pa3HOCTeN oTpuUIlaTesbHa?

< L - -
m n

Dn-—m 2)ym—c n—-c 4) c—m
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a) Kakoe u3 cieayommx HepaBEeHCTB He CJeXYeT U3 HepaBEHCTBA
y—x > 2?7

Dy>x+2 Dy—-x—-—2<0

3)z+x—-y <0 dy—z>k

0) Kakoe M3 cieqyiolMX HEpaBEHCTB He CJEAYyeT M3 HepaBeHCTBA
c>b-—a?

Da+c>b- 2)a>b-c

3)b—a-c>0 4)a—-b+c>0

a) O yucnax a u ¢ U3BeCTHO, YTO a < ¢. Kakoe u3 cieayouux Hepa-
BEHCTB HEBEPHO?
1Ya-3<c-3 a+5<c+5

1 1 a c
3)za<zc 4)—5<—5
6) O uucnax P ¥ g U3BECTHO, YTO p > (. Kaxoe u3 cJieqyrounx Hepa-

BEHCTB HEBEPHO?

1)6+p>6+g 2) 5 <

wls

q
3
) p—-4>qg-4 4)-2<-1

a) Pemrnre HepaBeHcTBO 2 + X < 5x — 8.

1) (=05 1,5] 2 [1,5+00)  3)(-o0;25]  4) [2,5 +0)
6) Pemure HepaBeHcTBO ¥ — 1 < 3x + 2.

1) [-1,5; +o0) 2) (—o0; —1,5] 3) [-0,5; +00) 4) (—o0; —0,5]

a) Pemure HepaBeHcTBO 2 +3x > 1 — 5(x —1).
OtBer:

6) Pemnre HepaBeHcTBO 2 — 3x < 3 — 5(x + 2).

OrtBer:
6x+3 <0,
a) Pemurte cucreMy HepaBeHCTB
7—-4x < -1,
1) x < 10,5 2) x < 2
3)-05<x<2 4) cucreMa He MMeeT peleHui

10 —4x > 0,
3x—-1>5.
Dx>25 2)x< -25 32<x<25 4)x>2

6) Peuure cucTeMy HepaBeHCTB {



7. a) [lsig Kaxxaoi cucTeMbl HEPaBEHCTB YKaXKMTe HOMEP PHCYHKa, Ha KO-
TOPOM M300pa’keHO MHOXKECTBO €€ pelIeHUIA.

A)<

’x< 1,
b)<

B)<

rx>—1,
3—x2>20

x+3<0

rx>—3,
1—-x<0

OrtBerT:

A

1) G2 >
-3 1

2) 17/////////////3 >

3) 2224

1

4)W

6) Jdnsa kaxaoit cucTeMbl HEPABEHCTB YKaXKUTE HOMED PUCYHKA, Ha KO-
TOPOM M300pa’keHO MHOXKECTBO €€ pelleHHN.

.
A)<

b)<

- <1
B)<x

x < —4,
1—-x2>0

rx> —4,
1—-x<0
§

x+42>20

OrTsBer;

A

1) %

—4 1
Q222222222 0.
2) “
3 iy

1

4)W_.,

8. a) Pemmure HepaBeHcTBO x2 +x — 2 < 0.

OrTBer:

6) Pemnre HepaBeHCTBO x2 + 4x — 5 < 0.

OrTser:
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9.

10.

a) YKaxxuTe HEPaBEHCTBO, pellIeHHEM KOTOPOTo SIBJISIETCS JI000€e YUCIIO.
Dax2+9<0 2)x2-9<0 3IHDx2+9>0 4)x2-9>0
6) Ykaxute HEpaBEHCTBO, KOTOPOE HE UMEET PELIeHMUIA.
Dx2—4>0 2)x2+4>0 3)x2—-4<0 4)x2+4<0

a) Ha pucyHke nzobpaxeH rpadpuk pyHk- yA
wu y = x2+ 2x. Ucnons3ysa rpaduk, pe-
IIUTe HEPaBeHCTBO x2 > —2x. 0
1) (~2; 0) - 3
2) (—o0; =2) U (0; +00)
3) (—o0; -2)
4) (0; +00)
0) Ha pucyuke uzobpaxed rpaduk ¢GyHK- yA
muu y = x2+ 3x. Ucnonb3ysa rpaduk, pe-
LIUTE HEPaBeHCTBO x2 < —3x. 0
1) (-3;0) " 2
2) (—o0; 0)
3) (-3; +oo)
) (=005 =3) U (0; +00)

NocneaosarenbHOCTH M Nporpeccuu

3anaHus 3TOro pa3jesia HalpaBjeHbl Ha IPOBEPKY BJIAJIEHUs CJIEAYIO-

IMUMH 3HAHNUAMHU U YMEHUSIMU!

— 3HAaTb U NNIOHUMATh TEPMHHBI. IIOCJIE€A0BATEJIbHOCTD, YJIEH ITOCJIEN0-

BaTeJIbHOCTH, 72-bIH YJIeH ITOCJI€eA0OBATEJIBHOCTHU, apndme'mqecxaﬁ Iporpec-

Cusd, rcOMETpUHUYECKasA IIPOrpeCcCus; MIOHUMATbh KU HUCIIOJIb30BaTh WHACKCHbBIE

0003HaueHUH;

— HaXOJUTb YJIEHbI IIOCJEAOBATEJbHOCTH, 3aJaHHOU (POPMYJIOi 7-TO

YieHa WU PEeKyPPEHTHBIM CIOCOO0M;

— PacClio3HaBaTb apmbmemqecxue N T€OMETPHYECKHE IIPOTPpECCHU

NpU pa3JIMYHBIX criocobax 3a/laHusl, IIEPEXOAUTh OT OIHOrO crocoba 3a1a-
HUS MPOTPecCUM K APYroMy; NPUMEHATh (POPMYJBI n-TO UI€HAa U CYMMBbI
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TIEpBbIX 72 4WIeHOB apu(MeTUYECKOH M reoMeTpUYeCKON NPOrpeccuil AJd

peUICeHUA HECJIOXKHBIX 3a/1a4, B TOM 4YHUCJIE, N3 )KHU3HEHHOH ITPpAaKTUKH.

1 1

a) IlocnepoBaTenbHOCTh 3ajlaHa YCJIOBUSIMU: €y = —% Cns1 =
n
Hannure cg.
Otser:
1
6) IlocnegoBaTeIbHOCTh 33jJlaHa yCJOBUAMH: a, = —6, a,, | = ——

Haiaure a,.

OTBer:

a) IocnenoparenpHocTh 3amaHa opmyioit a, = (—1)"n. Kakoe u3

CJCeAYIOLIHUX YUCeJl HE ABJAAETCS YJI€CHOM 3TOU HOCJIelIOBaTeJIbHOCTI/I?
1) -1 2) —4 3) -7 4) -9

6) IocienoBarenbHOCTh 3afaHa ¢opMyoit a, = (—1)"n. Kakoe u3

caeaymounux 4Yucesa HE ABJSAETCS YJICHOM 3TOH HOCJIelIOBaTeJIbHOCTH?
1) 2 2) 4 3)5 4) 8

a) TlocnemoBaTeIbHOCTH 3a7laHbl HECKOJBKUMM IEPBBIMM YJIEHAMM.
OnHa U3 HUX — apu¢MeTUYECKasi IPOrpeccus. YKaxuTe ee.

1.1 Q. & 7.
1)1,2 3T - 3)1;3;5,7; ..

2)1;2, 48 .. 4)1;2;35; ..
6) IlocnemoBaTresbHOCTU 3aJaHbl HECKOJBKUMU IMEPBBIMU YJICHAMMU.
OHa U3 HUX — reoMeTpuyYecKasi Iporpeccusi. Y Kaxure ee.

2.3, a = .
1)1,2,3 . 31,35 7 ..

2)1;2;4;8; .. 4)1;2;3;5; ..

a) UseHsl OC/IEA0BATENBHOCTH MOXHO M300pa’kaTh TOYKAaMM Ha KO-
OPAVHATHOH IMJIOCKOCTH. [{J1s1 3TOr0 Mo ropu30oHTAIBHON OCU OTKJIa/(bl-
BalOT HOMEP YJieHa, a 10 BEPTUKAJIbHOM — COOTBETCTBYIOUIUNA UJIEH
1I0CJIEIOBATENbHOCTH.
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Ha pucyHke n3o0paxeHbl TOYKaMH IEpBBIE CeMb YJIEHOB apupmeTu-
yeckoil nmporpeccud (a,). Haiiaure a, u d.

A%
?
\ 4
1 $
01 #& n
L
¢+

OTBerT:

6) YseHbl 1OC/IEI0BATENbHOCTH MOXHO H306paXkaTh TOYKaMM Ha KO-
OPAWHATHOM IIOCKOCTH. [J11 3TOrO 10 TOPU30OHTIBHOM OCH OTKJIAZbI-
BalOT HOMEp YJIeHa, a M0 BEPTUKAJIbHOH — COOTBETCTBYIOLIUII YJIEH
T10CJIEJOBATETbHOCTH.

Ha pucynke u3o6pakxeHbl TOYKaMH TE€PBbIE CEMb YJIEHOB apu(MeTH-
yeckoit nporpeccuu (a,). Haitaure a, u d.

A%

OrTser:;




5. a) BmimncaHO HeckOJbKO IOC/IEOBATENbHBIX WIEHOB apu(MeTHye-
CKOif mporpeccun: ...; 11; x; —13; —25; ... . Haiiaure uieH nporpeccuw,
0603HaYeHHBI OYKBOH X.

OrTserT:

6) BeimicaHO HECKOJBKO MMOCJIEAOBATEAbHBIX YJEHOB apudpMmeTrHue-
CKo# mporpeccud: ..., —34; —18; x; 14; ... . Halinure unen nmporpeccuy,
0603HayeHHHBI OYKBOIL X.

OrtBerT:

6. a) [na xaxnpoii apudMernyeckoil nmporpeccuu, 3aaHHOi GopmMyJIoif
n-TO YjI€Ha, YKaXKUTE €e Pa3HOCTh d.
A)a, =4n+3 B)b, =2n+4 B)c, =3n-2
1)d =-2 2)d =14 3)d=2 4)d =3

OrtBer: A b B

6) [nsa kaxmnoit apu¢pMeTHyecKoil nmporpeccu, 3aaHHoi (opmy.toii
n-TO 4YJIeHa, YKaXKUTe ee pa3HOCTh d.

Aa,=4n+3 B)b, = 3n+2 B)c, =2n-4

1)Yd = -4 2)d=4 3)d=2 4)d=3

OrtBer: A b B

7. a) Durypa cocraBysieTcsd U3 KBaJ[paTOB TaK, KakK IO-
Ka3aHO Ha PUCYHKE: B KAKIOM CJeAYIOIEeM CToJ01e
Ha 2 KBajpara OoJbiue, yeM B npeabiayieM. CKoib-
KO KBaJIpaTOB B CTOJIOIE€ C HOMEPOM n?
1)yn+2
2)2n+5
3)2n+3
4) 2n+ 1
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10.
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6) Durypa cocraBisieTcs U3 KBaJpaToB Tak, Kak IO-
Ka3aHO Ha PUCYHKe: B KaXIOM CJEAYIOIIeM CTOJIOIe
Ha 2 KBajipaTa 6oJibiiie, yeM B npeabiayieM. CKosb-
KO KBaJIpaTOB B CTOJ01le C HOMEPOM 7?

1) 2n+ 2

2)2n+4

3)2n+6

4) n+2

a) Teomerpuyeckass mporpeccuss 3afaHa ycaoBusmu: b, =1,
b,:y = 2b,. Kakoe u3 NaHHBIX YHCEJ SBJSETCS WIEHOM 3TOI IpoO-
rpeccun?

1) 10 2) 16 3) 18 4) 24

6) l'eomeTpuuyeckass Tmporpeccus 3ajaHa ycJoBusiMH: by = 1,
b,,, = 3b, Kakoe u3 JaHHBIX YHUCEJ SIBJISETCS] WIEHOM 3TOH NpO-
rpeccuu?

1) 27 2) 22 3) 15 4) 12

a) BeinmicaHo HECKOJIBKO I0C/I€I0BATENbHBIX YWIEHOB reOMEeTPHYECKOMH
nporpeccuu (b,): 24; 12; 6; ... . Haiiaure bg.

OrTBer:

6) BuinucaHO HECKOJIBKO MOCJ/IeA0BATEIbHBIX YJIEHOB reOMeTPUYECKON

1.1

S I T "
R TILE Haitaure cg.

nporpeccui (c,)

OTBeT:

a) [leomerpuueckad mnporpeccusi 3ajJaHa ycJaoBusMM: b, = 2,
b, . = 3b,. Ykaxure ¢opMyJy n-TO 4jI€Ha 3TOM MPOrPECCUU.

)b, =3-2""' 2)p, =3-2" 3)b,=2-3""" 4)b,=2.3"

6) TeoMerpuueckass mnporpeccuss 3ajaHa ycCaoBMsSIMH: b, =5,
b,,, = 2b,. Yxaxute ¢opMyJy 7-TO 4ieHa 3TOii IPOrPecCHH.

)b, =5-2""" 2) b, =5-2"

3)b,=95-2n 4)b,=5-2(n—1)



DyHKUUU

3ajaHus 3TOro pasjesa HalpaBJieHbl Ha TPOBEPKY YCBOEHUS CJeAYIO-
IIUX 3HAHUHA U yMEHUI:

— 3HaTh U MOHMMATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIO-
HATHeM (YHKIMM: apTyMEHT, 3HaueHne PyHKLUKM, 00JacTh OnpeneseHus
dyHKIUH, rpaduK GyHKINM, oOo3HaueHue f(x) u Ap.;

— IepeXOJUTh OT AaHAIUTHYECKOTO S3blKa onmucaHusA QyHKIMH K rpa-
¢uyeckoMy ¥ Ha06OpOT; MOHMMATh IKBHBAJIEHTHOCTb (POPMYJIMPOBOK Ha
Pa3HbIX A3bIKaX, HAPUMED, TAKUX KaK «3HaueHue QyHKIUU y = f(x) npu
X =a paBHO b> u «rtouka (a;b) mnpunHamnexutr rpapuky QyHKUHH
y = flx)»;

— s pyHKIMH, 33laHHON (opMyJiod MU rpadHKOM, HAXOAUTh MO
3HAYEHHUIO apryMeHTa COOTBETCTBYIolllee 3HaueHHe (YHKIMUA U pellaTh
obpaTHyIO 3aj1ayy;

— 1o rpaduky PYHKUHH OTBeYaThb HA BONPOCHI, CBA3aHHbIE CO CBOIA-
cTBaMH PYHKIIHH;

— pacro3HaBaTh rpaUKN U3yYEeHHBIX 3JIeMEHTApPHBIX (PYHKLIHIH, COOT-
HOCUTDb MX ¢ PopMysiamMH, 33al01IMMU QYHKIUM;

— 3HaTh OCOGEHHOCTH PAaCIOJIOXKEHHS B KOOPAMHATHOI ILIOCKOCTH
rpaduKOB HEKOTOPBIX QYHKIIMIA B 3aBUCUMOCTH OT 3HAYEHHI1 ITapaMeTpOB,
BXOAAUIMX B ()OpPMYJibl, a UMEHHO: GYHKIUU ¥ = kX + b B 3aBUCHMOCTHU
OT 3HaKOB k u b; GyHkuMH y = ax? + bx + ¢ B 3aBUCHUMOCTH OT 3HAKOB @

k :
u D; dynkuun y = ~ B 3aBHCHMOCTH OT 3HaKa k;

— IPUMEHSITh QYHKIMOHAJIbHbIE TIPEACTaBJIEHUS IJIsl PElIeHUsA 3aJay
IIPaKTUYECKOro XapaKTepa: BbIpaXkaTh Ha (PYHKIMOHAILHOM SI3bIKE 3aBH-
CUMOCTH MEXIY BeJMYMHAMU; MHTEPIPETHPOBATh I'padUKH peajibHbIX 3a-
BUCHMOCTEH; pelIaTh HECJIOKHbIE pacueTHbIe 33/1a4M 110 JAHHBIM, «CYMTaH-
HbIM» C rpa¢uKa 3aBUCHMOCTH MEXAY BeJTMYMHAMHU.

1. a) Haiigure 3Hauenne QyHkiuu y = 20x3 + 8x2 — 1 npu 3HaueHUH
aprymeHTa, pasHom 0,1.

OrtBerT;

6) Haiigute 3Hayenne ¢yHkuun y = 2 — 7x2 + 30x3 npu 3HayeHUU
aprymeHTa, pasHoM —0,1.

OrTBerT;
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2. a) Haiigure o6macth onpeneneHnss GYHKIUHN § =

x—2
1) (—oo 2) U (2; +00)
2) (—o0; =2) U (=2; + o)
3) (—°° —2)U(=2;2) U (2; +0)
4) (—o0; +00)
6) Haitaure obsnactp onpeaeseHus GyHKUMH y = ;;_24
1) (-0 ) (2; +o0)
2) (=005 =2) U (=2; + o)
3) (—o0; =2) U (=2; 2) U (2; +00)
£) (~o0; +0
. a) Kakas u3 [gaHHBIX TOYEK MpUHAWIEKUT rpadPuKky QyHKUMH
18
y= 77
1) A(-6; 3) 2) B(8; 2) 3) C(-3;-6) 4) D(2;-8)
6) Kakas ¥3 JaHHBIX TOYeK NPUHALIEXUT Tpabuky QyHKIHH
24
Yy = —7?
1) A(-4;-6)  2) B(-6; 4) 3) C(4; 8) 4) D(8; —4)
. a) I'papukom kakoit u3 PpyHKIMI ABisercsa mapabosa?
_ 5
Dy=+
2) y = -5x
DHy=-5x+1
)y =-5x2+1

6) I'padukoM Kakoit u3 ¢pyHKIMit aBisieTcsa napabosa?
Ny=3x—-1

2)y = -

3)y =3x2—1
3

)y =-—

X



5. a) Kaxayio ¢pyHkuuio, 3anaHHyio ¢GopMyJioii, COOTHECUTe ¢ rpadpyKOM.

Ay =3x

1) J Y

=Y\

B)y = 3%

2)

1

>
—

Ortser:; A

B)y=-

3)

L
3

17
1

J

i

6) Kaxayio ¢pyHkumio, 3aiaHHyI0 GOpMYJIOit, COOTHECHTE C TPapHKOM.

Ay =-3x b)y = 3x
1) ' 2) \ A
‘l \t
1 1 1
04 1 e 0 €
\
/
) A
OrTBer: A b B

1
Byy=-3x

3)

6. a) Ha pucynke usobpaxeH rpapuk PpyHKuum
y = kx + b. Onpenenure 3Haku KoagpuimeH-

TOB R 1 b.

DE>0,6>0
2)k>0,b<0
3Nk<0,b>0
4)k<0,b<0

+

1

1

oy
o LTz
A
0 <
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6) Ha pucyHke usobpaxeH rpapuk yHKIHH yA

y = kx + b. Onpenennte 3Haku KoapHUiueH-

TOB kR u b.

HE>0,6>0 5 >
2)k>0,b<0

NEk<0,b>0

4)k<0,b<0

a) DyHKIUH 331aHBI QOPMYJIaMH:

Ay = 10x -2 B)y = -6x+4

B)y = -7x Ny=12x

Kakue U3 HUX SBJISAIOTCS BO3PaCTAIOUIMMHU?

1)Aub 2)AuTl 3HBurl 4) A,burl
6) OyHKIMHU 3a71aHbl GOPMYJIAMH:

A)y=3-8x B)y =10x+ 4

B)y = —-0,5x Ny =25x

Kakue U3 HUX SBJIAIOTCS yOBIBAIOUIMMU?

1)AuB 2)Burl 3) Tonbko B 4) A,Burl

a) MaHa ¢oyHkuus y = ax? + bx + ¢. Ha kakoM pucyHke u3oOpakeH
rpadpuK 3Toi (PyHKIMH, €CcJU U3BECTHO, 4yTo a > 0, M KBaJApaTHBIA
TpexuwieH ax? + bx + ¢ uMeeT Ba KOPHSI Pa3HbIX 3HAKOB?

1) YA 2) AY
0
0 1 \/ 3
3) y 4) YA
0 3 0 1




6) Jdana ¢yukuug y = ax? + bx + c. Ha kakoM pucyHke usobpaxeH
rpaduk aToi (PYHKUMH, ecJM M3BeCTHO, uyTO 4 < 0, M KBagpaTHBII
TpexwieH ax? + bx + ¢ MeeT JBa IOJOXUTEIbHBIX KOPHS?

1) AY 2) y
0
\/ 1 0 7
3) YA 4) YA

9. a) Kakas u3 npsambix nepecekaeT rpadpuk QyHKIUN Y = —% B OJHO#
TOYKe?
Dy =-3x
)y =2x
Dy=1—-x
4))y=3
6) Kakasi u3 mpsaMbIX mepecekaer rpapuk QyHKIMH y = % B ABYX
TOYKaX?
NHy=4
D) x=-2
Ny=x—4
4)y = —2x
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10. a) Ha pucynke usobpaxeH rpapuk ¢yHKuuu y = f(x), obiactbio
ompezie/ieHUsA KOTOpoi sBiserca mnpomexyTok [—4; 4]. Hcnosb3ys
PMCYHOK, BBISICHUTE, KaKOe U3 YTBEP)KIEHUI HeBEepHO.

AY
L4
.
I
—4/,—2 0| 2 ﬂ7
LI 19
{
7

1) Eciu x = -2, 1o f(x) = 3.

2) f(=3) < f(3).

3) Haubonbiiiee 3HayeHre PYHKIIMHA PaBHO 4.

4) QyHkIMs Bo3pacTaeT Ha npoMmexyTke [—4; —1].

6) Ha pucynke usobpaxeH rpadpuk ¢yHkuun y = f(x), obaactbio
olpezeieHUss KOTOpoil sBisercss npoMexyTok [—3; 6]. Hcmoas3ys
PHCYHOK, BBISICHUTE, KaKO€ K3 yTBEpPKJeHHI1 HEBEPHO.

_AY
4
sz

._3 I
_2\' 0 2— 4-1-—6 E
-2

1) Oyukuus yopiBaeT Ha mpomexyTtke [—3; 2].

2) f(=3) > f(5).
3) HauMmenbiiee 3HaueHre QyHKIIMU paBHO —2.
4) Hynu ¢pynkiuu — yucaa 4 u —1.
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11. a) Oupma «CpBs3b» BBIMYCTHIA B IIPOAAXY /IBe HOBbIE MOJEH Teaedo-
HOB — Mojiesib A U Moaenb B. Ha rpadukax nmokasaHo, Kak 3TH MOAEIU
npozaaBaiuch B TedeHue roaa. (I1o ropu3oHTaIbHON OCY OTKJIAIbIBAETCS
BpeMs, Ipoleilee ¢ Hayajia MpoJaXx, B MecsiaX; 10 BEpTHKAJIbHON —
yucao0 Tese)OHOB, MPOAAHHBIX 32 3TO BpeMs, B ThiC. IT.) TenedoHoB
KaKoit Mozesu ObuIo mpofaHo Gosiblie 3a mocieaHue 4 Mecsifa, ¥ Ha

CKOJIbKO 60Jibliie?

- Uucno A
Tenecﬁlonon,
— ThIC. IHIT.
500 Mogaens B —1
- '
4010 a Monens A 1
| [ 4
300 f #
|
|
200 i
' >

F
100 J‘;
vd
MeCSILIbI
o

OrtBer:

6) Pupma «CBsA3b» BHINYCTH/IA B TPOAAXKY [BE HOBbIE MOJEJH TeJie-
¢oHoB — Mozenpb A U Mmoaenp B. Ha rpadukax mokasaHo, KaK 3TH Mo-
aeau npojaBaiuchk B TeueHue roga. (Ilo ropusoHTasibHOM OCU OTKJIA-
IbIBaeTCsl BpeMs, Mpollejliee ¢ Hayala NpojaXx, B MecsAlax; 10 BepTHU-
KJIBHOH — 4YMCJI0 TejieOHOB, TPOJAHHBIX 32 9TO BpeMsH, B ThIC. HIT.)
Ckosbko Bcero tesieOHOB 3THX ABYX MojeJieil 6bLI0 IPOJaHo 3a BTO-

poe noayroaue?
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Yuc 'r'
| TCJIC%(_)‘OHOB,I
— ThIC. fUT.
500 Mopaens B 1
= L
400 ;Lé%donenb A7
} 7
300 o+
: i
200 4
|
I
100 4
MeECSIIbI
ol 1, >
214 6+-8-410412

OrserT:

12. a) 13 nyHkTta A B IyHKT B BbillIes OTPSA TYPUCTOB, U Yepe3 HEKOTO-
poe BpeMs BCjieZ 32 HUM Bblexasia rpymnmna BejocuneauctoB. Ha pucyH-
Ke u300pakeHbl rpaduKu ABUKEHUS TYPUCTHYECKOTO OTPsia U IpyI-
nbl BenocuneguctoB. OmnpenenuTte, Ha CKOJbKO MeHbIe BpeMeHHU 3a-
TPATWIM Ha NYyTb U3 A B B BeJIOCUIIEAUCTHI, Y4eM TYyPHUCTBHI.

As, kM
B

np /

Jt, MHH 1

0| 115130 145160175 190 110511

1)uai1SmMun 2)Ha 4S5 mua  3) Ha 60 Mun  4) Ha 75 MUH
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6) V3 nyHkTa B B NyHKT A BBILLIA TPYIINIa TYPUCTOB, U Yepe3 HEKOTO-
poe BpeMsl HaBCTpeuy UM U3 NyHKTa A B IYHKT B Bblexas BeJocHIe-
auct. Mcnonp3yst rpaduku ABUXKEHUS] TYPUCTOB U BEJIOCUIENMCTA,
OTIpeIeJIUTE, HA CKOJIbKO GOJIbIlle BpEMEHH VIILJIO HAa BECh IYTh y TYPH-
CTOB, YeM y BeJIOCUIIEAMCTA.

S, KM
B
/
[
I\
{
|
1y ll
{, MUH
! . >
0l | 20140160-1801100

1)va70 Mur  2) Ha 60 Mun  3) Ha 40 MuH  4) Ha 20 MUH

InemMeHTbl CTaTUCTUKU M Teopun BEpOﬂTHOC‘I’Eﬁ

3ajaHus 3TOrO pasjiesia HalpaBjieHbl Ha MPOBEPKY YMEHHUI:

— u3BJIeKaTh HHPOpMaLUIO U3 TabauL, AMarpamMM, rpadUKOB, HHTED-
NpeTHPOBATH €€;

— HAXOJAHUTb CPEAHHUE U pa3MaX YHUCJOBBIX Ha6op03, OTB€YATb HA IIPpO-
cTeHiIne BOITIPOCHI CTATUCTHNYECKOI'O XapaKTeEpa,

— HaXOJUTb OTHOCUTEJbHYIO YaCTOTYy M BEPOSITHOCTb CIYyYaiiHOro CO-
OBITHS, UCIIOJb3YsA TOTOBbIE CTATUCTHYECKUE JAHHBIE,

— pemiatb KOMOHMHATOPHBIE 3aJa4YH, UCIIOJb3Ysl MepebOp BO3MOXKHBIX
BaPHAHTOB, IIPAaBUJIO YMHOXKEHHUSI.

1. 15 TpaHCIOPTUPOBKU Ipy3a MOXXHO HCIIOJIb30BaTh OJHOTO M3 IBYX
NIEPEBO3YMKOB, TIPUYEM y KaXKJOr0 U3 HHUX CBOSI IPYy30MOABEMHOCTD
MCITOJIb3yEeMbIX aBTOMOOHJIEH.

67



CToMMOCTb NepeBO3KN OAHMM Fpy3onoabeMHOCTD

flepesozink asTomobunem (8 p. 33 100 Km) asTomMobuna (8 7)
A 4100 5
b 9500 12

68

a) Ckosbko pybuieit mpueTcs 3ariaTUTh 3a TPAHCIOPTUPOBKY 30 TOHH
rpy3a Ha 800 kM, ecaH BOCIOJIb30BaThCS YCAyTraMu mepeBo3yuka b?

OTserT:;

6) Cxonbko py6reil IPUIETCS 3aIIATUTh 3a TPAHCTIOPTUPOBKY 25 TOHH
rpy3a Ha 1200 kM, ecau BOCIOJIb30BaThCA yCaAyraMu IepeBo3ynka A?

OTserT:

AHamvTryecKMil LeHTp mposes onpoc cpeau 1500 poccusH. Brin 3a-
nax Bompoc: «Iloss3yerecs siu Bbl 1uuHO A0Ma, Ha paboTte, B JIOOBIX
apyrux mecrax cerbio HtepHer? Ecau na, To Kak yacto?»> Pesysbra-
ThI GIIPOCa MpeACTaBJIeHbl Ha KPYroBOil AuarpaMMe.

— eXeHEBHO
[ ] — 1pa3BHeneno

— He yauie 1—3 pa3 B MecsI|
BB —pexe 1 pasa B Mecsn

— HUKOTJa He N0Jb3yI0Ch

6%

a) CkoJibKO 4eJIOBEK M3 OMPOIIEHHBIX HUKOTIA He NoJib3y1oTcs HTep-
HEeTOM?

OrTBer:

6) CkoJabKO YesoBeK U3 ONPOIIEHHbIX MOJb3YIOTCs VIHTEpHETOM exe-
JHEBHO?

OrTserT:;




3.

a) B mecatu nppDKKax Ha JbDKaX C TpPaMIIJIMHA CIIOPTCMEH IMOKa3as
caenyloliye pe3yabTaThl (B METPax):

96; 84; 89; 101; 98; 94; 96; 92; 101; 99.
YcTaHOBHTE COOTBETCTBHE MEXKIY CTaTUCTHYECKHUMH XapaKT€PUCTUKA-
MM 3TOrO pPAJa U UX 3HAYEHUSIMHU:

A. CpexnHee apudMernueckoe é) éé

b. MeanaHa )

B. P 3) 95
. FadmMax 4) 97

OrtBer: A b B

6) Jlecatsb mereii Miajleil rPyHIbl CIIOPTUIKOJBI MO IJIABAaHUIO B CO-
peBHOBaHUAX B 50-MeTpoBOM OacceifHe TMOKasajad CJIeAYIOLINE pe-
3yJIbTaThl (B CEKyHAAX):

44, 32, 29, 31, 48, 28, 42, 33, 38, 35.
YctaHoBUTE COOTBETCTBUE MEXAY CTATUCTUYECKHMU XapaKTepUCTHKA-
MM 3TOTO psAJa U UX 3HAYEHUSIMMU:

A. Cpennee apudpmeTnyeckoe ;) g’g

b. MenuaHna )

B. P 3) 38
. Fa3max 4) 36

OrTBer: A b B

a) CpenHsisi Macca XOMSIYKOB B IIKOJIBHOM JKHBOM yroJike paBHa 150 r.
Macca Manmusdoro jsobumoro xoMmsuka 153 r. Kakoe u3 caenymomux
YTBEPXKAEHUN BEPHO?

1) Bce xoMsTYKM B )KMBOM YTOJIKe, KpoMe MarinHoro, umetot Maccy 150 r.
2) Cpeny XOMSYKOB €CTh 9K3eMIUISIp, Macca KoToporo paBHa 150 r.
3) Cpenn XOMSIYKOB €CTb 3K3eMILISAP, Macca KoToporo MeHbiie 150 r.
4) Cpenn XOMSUYKOB 00513aTe€JIbHO €CTh 3K3eMILISApP, Macca KOTOpPOTro

paBHa 147 r.
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6) CpenHuii pocT MaJIbYMKOB KJacca, rae yuurcs [lers, paBen 165 cM.
Poct Iletn 162 cM. Kakoe u3 cieayoimnx yTBepXAeHH BEpHO?

1) B xiacce ects MasibyuK pocToM 6Gosiee 165 cM.

2) B kiacce o6s3aTesibHO eCTh MaJIbYMK pocToM 168 cM.

3) B knacce ectp Mambuuk poctoM 165 cM.

4) B xiacce Bce Mambuuky, Kpome Iletn, umeror poct 165 cMm.

5. a) M3 Tpex KaHaAuAaTOB B COOPHYI0 001acTH IO CTpeabbe u3 apbasera
HY>KHO OTOOpaTh JBOMX. PelieHo caenath aTOT OTGOP 10 OTHOCUTEJb-
HOI1 YacToTe MonaJgaHus B MUILIEHb, KOTOPYIO OHM ITOKA3aId Ha TPEHU-
POBOYHBIX cOopax. Pe3ynbTaThl npeacraBieHsl B TabuiLe.
dPamunua crpenka Yucno BbicTpenos Yucno nonapaHun

AHTOHOB 120 100
bopucos 200 120
BecHun 150 110
Kro u3 cnoprcMeHoB 6yneT BKJIOYeH B COOpPHYIO?
1) AutoHoB u bopucos
2) bopucos B 1 BecHun
3) AntoHOB U BecHuH
4) Bce onnHaKOBO JOCTOHHBI
6) U3 Tpex KaHAMAATOB [AJIs1 y4aCTHUs B PailOHHBIX COPEBHOBaHUSX B
cTpesnbbe 10 JieTAlIe MUIIEHH HYXHO 0ToOpaTh ABouX. PemieHo cae-
JIaTh 3TOT OTOOpP MO OTHOCHTEJbHOI YacTOTe IMONAJaHUS B MHUIIEHB,
KOTOPYIO OHM II0Ka3aJii Ha TPEHHPOBOYHBIX cbopax. Pesysibrarsl
NIpeJCTaBJIEHBl B TaOJIHIIE.
dPamunua crpenxa Yucno suictpenos Yucno nonagaHum
AHHCHH 150 130
benos 160 120
BacuibveB 180 160
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KTo 13 crmopTcMeHoB GyzmeT oToOpaH s y4acTHS B PaifOHHBIX COpPEB-
HOBaHHUAX?

1) AHucuH 1 BesoB

2) AnucuH u BacunbeB

3) benos u Bacunnen

4) Bce onHaKOBO IOCTOMHBI

a) M3 kiacca, B kKoTopoM yyarcs 15 meBouek U 10 MajbuHMKOB, BRIOK-
paioT 1o Xpebuio ogHoOro AexypHoro. KakoBa BepOSTHOCTb, YTO 3TO
Oyzer MaJb4YuK?

Orser:

6) 13 kiacca, B KoTropoM yuyarcs 8 neBouek ¥ 16 MaJibuMKOB, BhIOKPa-
IOT 10 Xpebuio ogHoro aexypHoro. KakoBa BepoSTHOCTB, UTO 3TO OY-
IeT JeBOYKa?

OrTser:

a) UrpanpHsiit kyouk 6pocunn aBa pasa. Kakoe cobsitie 6ojiee Bepo-
STHO:

A = «O6a pa3a BHIAJIO 5 OYKOB»

B = «B mnepBblii pa3 BeIaJI0 2 04YKa, a BO BTOpOi 6»

C = «CymMa BbINaBUIUX OYKOB paBHa 12»7?

1) co6niTHEe A

2) coberTie B

3) cobeiTHe C

4) cobeitust A, B u C paBHOBEPOSITHBI

6) UrpanpHbiit kyouk Opocuau aBa pa3a. Kakoe co6eiTue 6osiee Bepo-
ATHO:

A = «B nepssbiit pa3 Beinasio 4 o4yka, a BO BTOpoi 2»

B = «O6a pa3a BbInaysio 4 04Ka»

C = «CymMma BBITIaBIIUX OYKOB paBHA 4»?

1) cobriTHE A

2) cobGbiTHEe B

3) cobmiTne C

4) cobpits A, B u C paBHOBEPOSITHBI

a) CKOJIbKO MOXKHO 3alycaTh Pa3jUYHbIX TPEX3HAYHBIX YMCEJ, HUC-
NoJib3ys TOJNbKO HUPPHL 0, 2, 7 1 4?

OrTBerT:
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6) Ha crome sexar yersipe kaprouku ¢ nudpamu 0, 2, 4, 6. Ckosbko
Pa3JIMYHBIX TPEX3HAYHBIX YUCEN MOXHO COCTaBUThb, HUCIOJIb3YS 3TH
KapTOYKH?

OrTser:

9. a) Yuureno jJajn yeTblpeM y4YeHHKaM BOIPOCHI IJII OTBETa y JOCKH.
CKOJIBKO CYIL[ECTBYET CIIOCOOO0B A1 BHIOOpA MOPSIKA, B KOTOPOM OHM
6yayT orBe4athb?

OTser;

6) YueHHK 32 KaHHUKYJIbl JOJIKEH -NIpOYnTaTh 5 KHUT. CKOJIBKO CyIiie-
CTBYeT CIoco60B /s BbIOOpa MOpsAKa, B KOTOPOM OH OyaeT 4MTaTh
9TU KHUTHU?

OTBeT:

10. a) B TaHmkiacce 3aHUMaOTCS S5 neBoYeK U 4 Maibynka. CKOJIbKUMHU
cioco6aMu MOXHO COCTaBUTh TaHIEBAJIbHYIO Tapy M3 IEBOYKH M
MaJIbYHKa?

OTBerT:

6) B MeHIO LIKOJIBHOM CTOJIOBOM 2 pa3HBbIX cyna, 4 BTOphiX 61042 U 3
BuAa coka. CKOJIBKO MOJKHO COCTaBUTb BapuUaHTOB obela U3 TpeX
6mon?

OTtBer:

3.2. Bropas 4acTb 3K3aMeHauuoHHOW paboTbl

B kaxmoMm 6Ji0ke 3TOro pasjesia BhIZEJEHBI JBe IPYMNLI 3aAaHHii. B
nepBoil — <«lloBbIlIEHHBIN ypOBeHb» — NMPUBOASTCS NPUMEDPHI 3aJaHMH,
UMeUNX B 3K3aMeHallMOHHOM pabote Homepa ¢ 19 mo 21, T.e. crosmux
Ha [IepBOM — TPeTheM MecTaX BTopod yactu. Kak yxe roBopusioch Bhilile,
3ananue Ne19 — naunbosiee npocroe, 3agauns Ne20 u 21 Heckosnbko Gonee
CJIOKHbIE, UX BBINOJIHEHUE (IIpU XOpOLIEM pe3yJbTaTe 3a MEpPBYIO YacTb
9K3aMeHAI[HOHHOM paboThl) yXKe MO3BOJISIET MOJNYYUTDh «IATEPKY». Takum
00pa3oM, B 9TOi pyOpHKe, 110 CYTH, IPEACTABJIEHDI 3aJaHUs IBYX YPOBHEIL.

Bropas py6puka — «Bbicokuii ypoBeHb» — 3TO HauboJiee TpyIHbIE 3a-
naHus; B paboTe oHM 3aHMMAIOT JABa nocjaeAHux Mecta (Ne22 u 23). Ux
BBIMOJIHEHUE T103BOJIAET MOJYYUTh BBICOKMI obmmmit 6aun 3a pabory. Co-
Aep)kKaHue 3TUX 3aflaHUM, TaK JKe KaK U OCTAJIbHBIX B YaCTU 2 3K3aMeHalu-
OHHOI paboThI, HAXOAUTCS B paMKaX COZepXaHHsA 00pa30BaHUsI OCHOBHOM
HIKOJIbl, 33/I1aBaeMOT0 CTaHJAPTOM.
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IIpy noAroToBke y4yauUuxcs K BBINOJHEHUIO 3aJaHM BTOPOH 4YacTH
9K3aMeHa HeoOXOAMMO yYUTHIBaTh ee AN GepeHLMPOBaHHBIN XapaKTep.
ITon6upas 3ajaHusA A1 TPEHUPOBKHU, UX CJEAYET COOTHOCUTh C BO3MOX-
HOCTSIMHU M NIOTPEOHOCTSMM KaXKIOro Y4alllerocs, a TakyKe C yPOBHEM KJiac-
ca B uesom. [Ipu atoM He Hano 3aObIBaTh, YTO XOPOUIYIO OTMETKY, M JaXKe
«TSITEPKY», MOXHO MOJY4YUTh, ECIM KaUeCTBEHHO pelInTh 3aaanus 19—21,
He BBIITOJIHSAS MPH 3TOM JIBa MOCJEAHMX 3aJlaHUsA PabOTHI.

BbipaeHua u ux npeobpasosanus

3azaHus 3TOro pasjiesia HanpasjieHbl Ha IPOBEPKY YMEHHMIA:

— BBIMIOJIHATD Pa3JIO)KEHHEe MHOIOYJIEHOB Ha MHOXKHUTEJHU C HUCIIOJIb30-
BaHHEM HECKOJIbKMX CNOCO6O0B;

— BBINOJIHATh MHOTOLIArOBbIE MPe06pa30BaHUsl PallHOHAIbHBIX BhIpa-
XKEHUi, IPUMEHAS IHPOKUIA HA6OP U3YYEHHBIX AJITOPUTMOB;

— BBINOJIHATD NpeoOpa30BaHus BbIPAXEHUH, COAEPKALIUX CTENEHU C
IIeJIBIMHU TTOKa3aTesIMU, KBaJpaTHbie KOPHU;

— IPUMEHATh NMpeoOpa3oBaHUA s PEIEHHs] Pa3MYHBIX MaTeMaTH-
YyecKUX 3ajay (HanpuMep, Ha HaX0XAeHHe HaubOoJbIIero ¥ HauMEHbILIEero
3HAYEHU ).

3adanus

MNoBblWweHHbIW ypOBEHb

1. Pa3noxure Ha MHOXUTEJH:
a) c2a—a—c?+ 1, 6) x2y+1—x2—y.

2. CokpatuTte ApoOb:
4a2-9a+2 1-6c+y—6cy
a) 1-4a+x—-4ax’ 6) 6c2—7c+1

3. ¥Ynpocrure BripakeHue:
2) 3a? :( 3a+x _ 3a-—x )
x2—-9a2 \3ax-2x? 3ax+x2/
6 ( x+5y  x—5y ).25y2—x2.

x2-5xy x2+45xy 5y2
4. Pa3noxutre Ha MHOXHUTEJIU:
a) x4 —6x2 - 27, 6) x4+ x2— 20.
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10.

1.

12,

74

¥Ynpocture BoipaxkeHHe:

2) (b2—b;b3—3 B b2+gb+1):((5bi5)2;)
6) (3a—6)2-( a a—1 )

a2—4a+4 a’-3a+2

[Tokaxxute, YTO NMpH JIOOBIX 3HAYEHWSX 7 BBHIPAXKEHHE MPUHHUMAET
OIHO M TO € 3HaYeHHUE:

n+1 n—1 n
a) > +f , 6) n+110.3n—1'
2.5 3 -3

Haiiaure 3HaueHue BBIpaXKeHMS:
2) ]/(4—21/5)2 +]/(5— 2v5) ;
61/ (2V7 - 5) +]/(21/7—6)2.

IIpu KaKuX 3HAYEHUSAX ITEPEMEHHOM He HMEET CMBICJA BbIPAYKEHHE:
1 X
a) 1-— ; 6) 1+ ?
1-—=
X+

a+1 x—1

Buicokuit yposeHb

I[OK&)KI/ITG TOXXIAECTBO:
a) (x+1)(x+2)(x+3)(x+4)+1 = (x2+5x+5)2;
6) (x—3)(x— )x(x+2)+9 = (x2—x—3)°,

a) Jlokaxxure, 4TO ecau cyMMa uucesa a 4 b paBHa 1, To
a3+ b3 =1 - 3ab.

6) JlokaxxuTte, YTO €CJM Pa3HOCTb YKCeN a U b paBHa 1, To
a3 —b3 =1+ 3ab.

Haitante HanMeHblIee 3HaYeHHE BbIPAXKE€HUS U OIIpelesuTe, NpU Ka-
KUX 3HAYEHUSIX X U ¥ OHO JOCTHTaeTCs:

a) x2 +y?+ 4x — 6y; 6) x2+ y2 — 6x + 8y.

a) JlokaxxuTe, YTO HU NMPU KaKUX 3HAYEHHSX @ ¥ b 3HayeHHe BbIpaXke-
Hua 5a? + 3b2 + 20a — 12b + 34 He paBHO HY.JIIO.

6) JloKakxuTe, YTO HU NPH KaKUX 3HAYEHUSX d U b 3HaueHHe BhIpaXke-
HusA 3a? + 4b% — 18a + 8b + 32 He paBHO HyJIO.



VpaBHeHHA, CUCTeMbl YPaBHEHUH

3anaHus 3TOro pasjiesia HalpapJieHbl Ha TIPOBEPKY CJAeAYIOIINX YMEHUH:

— pelIaTh Iiejible U ApoOHbIe YPaBHEHHUS C OAHOU ITepeMEHHOI, TpuMe-
HSI TIPH 3TOM ajirebpanyeckre MpeoOpa3oBaHKs, a TAKXKe TaKHe MPUEMBI,
KaK pa3jio)KeHHe Ha MHOXKUTEJIH, 3aMeHa IepeMeHHOH;

— peu1aTb CUCTeMbl JMHENHHBIX YpaBHEHUI, M CUCTEMBI, coJepKaliue
HeJIMHeiHble YpaBHEHUS, CIIOCOOaMH MOACTAHOBKM U CJIOXKEHHS, IMpUMe-
HSITh TaK)Ke HEKOTOpbIE CIlellUaIbHble TPUEMBI;

— MPOBOIUTH MCCJEIOBaHUE YPaBHEHHIT U CHCTEM, coAepXKauux Oyk-
BeHHble KO3(QUIMEHTHI, KCIOJb3ys, B YAaCTHOCTH, Ipadpuueckue mnpea-
CTaBJIEHUS;

— pelliaTh TEKCTOBBIE 33J]a4M, B TOM YKCJie paboTaTh C MOJEJbIO, B KO-
TOPO# YUCJIO MIEPEMEHHBIX OOJIbIlIE YUCIA YPABHEHMIA.

3adanusn

MoBblWeHHbIW YPOBEHD

1. Haiigure KOpHU ypaBHEHUS:

a) 2x4— 1722 -9 = 0; 6) 3x4— 11x2— 4 = 0.

2. Pemute ypaBHeHMeE:

x 5 _ 3x2+6x, 3 x _ 2x2-9x
) 3x+2  3x-2 4-9x2° 6) 2%+3  2x-3 9—4x2°
3. Pemure cucremy ypaBHEHHI:
(2(x—y) - 3(x+y) = 2x — 6y,
a) 1 Xty x—y _ 2x_2_
[ 2 5 5 ’
(4(x+y)— S(x—y) = 13y — 2x,
6)4 y—-x x—-2y _ _9
L 3 2 7
4. Pemure cucreMy ypaBHEHUM:
x+y =3, 2x+y =1,

x2+ 2xy + 2y? = 18;

5. Peumre ypaBHeHue:
a) 6x4 — 3x3 + 12x2 — 6x = 0;

2x2+xy +y? = 1.

6) 2x4— 5x3 — 18x2 + 45x = 0.
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Penivre ypaBHeHUeE:
a) x— 2Yx — 15 = 0; 6) x—7Yx +6 = 0.
Peuninte cucreMmy ypaBHEeHUH

3(x+y)+xy = —14, xy + 2(x —y) = 20,

6
x+y—xy = 6; ) xy+x—y=16.
Peumite cucremy ypaBHEHHH:
[ 9x—3y = -7, [ 3x + 4y = 19,
a) 4 4x+ 5y = 19, 6) 4 x—2y = 3,
x?+y? = 10; x2—2y? = 24.

Pemure 3agauy (9—10):

9.

10.
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a) Ha moct kanuraHa KoMaHZbI TpeTeHA0BaIOo TPU KaHauzaaTa: Huko-
naeB, OkyHes, IlerpoB. Bo Bpems Bei6opoB 3a IlerpoBa 6bly10 OTAAHO
B 3 pa3a 6osbiiie rosiocoB, yeM 3a HukosaeBa, a 3a OkyHeBa — B 2 pa3a
MeHbllle, yeM 3a HukonaeBa u IletpoBa BMecTe. CKOJIBKO MPOLIEHTOB
roJIOCOB OBIJIO OTAAHO 3a MOOeqUTENS?

6) Ha 3Banue Jy4iiero MrpoKa YeMIIHOHATA IIPETEHI0BAJIO TPH KaHAH-
nara: PriokuH, Cokosnos, Tumodees. [lo pesynbraram onpoca Tumo-
deeB nonyuyua B 9 pa3 MeHblle rosiocoB, yeM PriokuH, a Cokos0B — B
2 pa3a MeHblle, yeM Poibkun u Tumodee BMecte. CKONBKO MPOLIEH-
TOB T'0JIOCOB OBLJIO OT/IAaHO 32 NMOOEeAUTE NS ?

a) Jlecxo3 mjiaHHpoOBaJ 3arOTOBUTh 3a HECKOJIbKO AHel 216 HoBoroa-
HUX eyeil. [lepBbie TpU AHS JlecX03 BBHIMIOJIHSJI YCTAaHOBJIEHHYIO exe-
AHEBHYI0 HOPMY, a TIOTOM CTaJl 3arOTaBJIMBaTh Ha 2 €1 B JAeHb OO0b-
ure. IToatomy yxe 3a 1 geHp m0 cpoka 6bLIO 3arotopsieHO 232 enu.
CKoJbKoO eJieit exxeJHEBHO 3aroTaB/IMBaJl JIeCX03 B MIePBble TPU [IHA pa-
60ThI?

6) Ha 600 p. cTyzmeHT miaaHMpoBaj 006elaTh ONpeaeeHHOE YHCJIO
aHed. B kaxabiii U3 NepBbIX TpeX AHENA OH TPATUJI 3alJIAHMPOBAHHYIO
Ha JleHb CyMMY, a 3aTeM yBeJUYUJ exelHeBHbIe TpaTh Ha 20 p. B pe-
3yJibTaTe 3a 2 IHS 10 Cpoka oH uctpatuia yxe 580 p. Ckonbko AeHer
CTYJEHT TJIAHUPOBAJ TPAaTUTh Ha 00el eXXeIHEBHO?



Bbicokui ypoBeHb

11. Peiunte ypaBHeHHe:

a) (x2—3x— 1)2+2x(x—3) = 1;

6) (2x2 —x + 1)° + 2x(2x — 1)

12. a) /laHa cucreMa ypaBHEHMH

x+y+z

6) JaHa cucreMa ypaBHEHUIi <

= 1.
% Haiigure cymmy
y X .2 _
stt3 =l
Haiinure cymmy
X . Y _ 2 -1
30 45 18

X+y+z.
13.

ypaBHEHUH < He

x+y=1
6) Haitnure

.| x—y =2,
YPaBHEHHUH < He

~

14.
UMeeT KOpPHeH.

-

a) Halizute Bce oTpuliaTe/bHble 3HAYEHUS M, IPU KOTOPBIX CUCTEMA

MMEET peuleHUH.

BC€ IIOJIOXKHUTEJIbHBIC 3HAYEHHUA M, IIPU KOTOPbIX CUCTEMA

MMeeT pellleHUuH.

a) Jlokaxwute, yrto ypaBHeHue (x2—2x+ 3)(x2—6x+ 10) =2 He

6) Hokaxure, yTo ypaBHeHHe (x2 — 6x — 112 +(x2+2x+2°=5

He MMEET KOPHEeH.
Pemute 3amauy (159—16):
15.

a) 13 nyHkTa A B yHKT B, pacnoyio)keHHBIN BHILIE 110 TEYEHUIO PEKH,

BbILIIA MOTOPHAasl JIOAKa, COOCTBEHHas CKOPOCTh KOTOpOil B 5 pa3
Oosbilie ckopocTH TeueHnss. OHOBpeMEHHO HaBCTpeYy €il U3 MyHKTa

B ornpaBuscs niot. Berperus
MOuULJIa BHU3 110 TEYEHUIO PEKM.
IJIOT K MOMEHTY BO3BpallleHHs

IJIOT, JIOAKa cpa3y IOBepHYyJa Ha3al U
Kakyio yacts nyts ot B 10 A npoiaer
JIOAKU B IyHKT A?
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6) 13 nyHkTa A B IyHKT B, pacmo/io)KeHHbIH HUXKE 10 TEYEHUIO PEKH,
otnpaBuiics 1a0T. OZHOBPEMEHHO HAaBCTpeuy eMy U3 MyHKTa B BbI-
1lIJ1a JIOAKA, COGCTBEHHAasi CKOPOCTbh KOTOpOii B 2 pa3a 6oJiblile CKOpO-
CTU TeueHHsA. BcTpeTuB nio0T, IoAKa cpa3y OBEPHYJIa Ha3a/, U MOIja
BHU3 110 TeueHUI0. Kakyio yacte nyTu oT A 10 B ocTtaHeTcs mpolTU
IIJIOTY K MOMEHTY BO3BpallleHUs JIOAKH B NMYHKT B?

16. a) IIpn cMemBaHUM NTEPBOTO PacTBOpa COJIH, KOHI[EHTPAIKSI KOTOPO-
ro 40%, 1 BTOpPOro pacTBOpa 3TOH XK€ COJIM, KOHIIEHTPAIlUsSI KOTOPOTro
48%, monyunsicst pactBop ¢ KoHueHTpaiueid 42%. B kakoM oTHoie-
HUU OBLIM B3ATHI NMEPBbIIi U BTOPOIl pacTBOPHL?

6) Mmeerca aBa cmaBa ¢ pa3HbIM COAepXaHHeM 30ji0Ta. B mepBoM
ciuiaBe coaepxurcsa 35%, a Bo BTopoM — 60% 3os0Ta. B KakoM oTHo-
IIIEHUH HAJI0 B3STh MEPBHIN U BTOPOM CIIJIaBbI, YTOOBI MOJYYHTDh U3 HUX
HOBBIH CcIJ1aB, cogepxkawuit 40% 3os0Ta?

HepaBeHcTtBa

3azayu 3TOro paszesia HampaBjieHbl Ha ITPOBEPKY YMEHMIi:

— pelIaTh JIMHEIiHble HEPABEHCTBA C OJHON MepeMeHHOW U UX CHUCTe-
MBI, TpeOyiolIre AJs MPUBEIeHU MX K MpocTeiilieMy BUAY ajirebpauye-
CKUX IIpeoOpa3oBaHMif; BBIOMPATh pellleHUs], YAO0BIE€TBOPSIOIHE AOMOJIHHU-
TEJIbHBIM YCJIOBUSIM;

— pelIaTh KBaJpaTHble HEPaBEHCTBAa U CUCTEMBI, BKJIOYAIOIIMe KBaj-
paTHbIe HEPABEHCTBA,

— pellaTh 33Ja4yM, CBSI3aHHbIE C PellleHHeM HepPaBEHCTB M CHCTEM, CO-
aepxamux 6ykBeHHble KO3(PDUIIHEHTBI;

— MNPUMEHATH allapaT HePaBeHCTB [AJisl pelleHHUs] MaTeMaTUYeCKUX
3aj1ay.

3aoaHus

MoBblWweHHbIA YPOBEHb

1. a) Haiinute HanMeHblee 11ejioe 3HayeHHe @, IPU KOTOPOM Pa3HOCTb
12 - 2a 1—-25a
i "75
6) Haiigute HanGoJibliIee 11eJI0€ 3HaYE€HHE g, IPU KOTOPOM CyMMa JIpo-
15-3a 6a-8
2 "7 3

npobeit HOJIOKUTEbHA.

6eit

OTpHIIaTeJIbHA.
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Peuidre HepaBeHCTBO:

a)(m’gm—l)(4x—13)<0;
6)(‘@;1/—37—2)(1%3@ <0.

Pemnre HepaBeHCTBO:

8x—9 _ a2 x? 3x+3
a) 5 2 ?; 6) .

Haitgute ob6sacth onpeneneHusl BbIPasKEHHS:

2 _fyr—15 2_5+_13
a) ‘l/Bch2 :13; 15; 6) 1/2xx2 _5: 3.
Hariaure nesnble pelieHUs: CHCTEMbl HEPABEHCTB:
r4x2+9x—9<0, (6x2+7x—24<0,
a) 4 x;-l(o; 6) 4 1;x>0.

Buicokui ypoBeHb

Peummite cucreMy HepaBeHCTB:
) (x2—-Tx+ 12)2 <0, 6) (x2—2x—15)* < 0,
a
(22 + 2x — 1)* > 400; (22 + 2 + 1)* < 900.

Sx+2 > 17 + 2x,
a) Ilpu Kakux 3HaYEeHUSIX P CUCTEMA HEPABEHCTB
p+2x < 3+x

HMeeT peleHus ?

3x+7< 2-2x,
0) Ilpn Kakux 3HAYEHUAX C CUCTEMa HEPaBEHCTB
4x—-3¢c > 3x+5

He MMeeT pelIeHH i ?

a) Ilpu kakux 3HaueHHSIX m HepaBeHCTBO x2 — mx —m + 3 < 0 umeer
XOTs1 ObI OIHO pelIeHne?

6) [Ipy  kakmx  3HAYeHHWAX 7 pelleHWeM  HepaBeHCTBa
x2—-2nx —n+2 > 0 asnsercs ao060e YUCI0?
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®Oyukuuu. Koopauxarbi u rpadpuu

3ajaHUs 3TOTrO pa3fiesia HalpaBJeHbl Ha IPOBEPKY YMEHMUIL:
— cTpouTh rpaduKu M3ydyeHHbIX (YHKIHUIA M OTBeYaTb HAa BOIPOCHI,

CBsI3aHHbIE C UX UCCJI€JOBAHHUEM;,

— Ha OCHOBe rpapuKOB U3yYeHHBIX (PYHKIIHIT CTPOUTD OoJiee CI0XKHbBIE

rpaduku (KyCOUHO-3a/IaHHBIE, C «BBIOUTBIMH»> TOYKAMH M T. IL.);

— HCIIOJIb30BATb (byHKI.IIrIOHaJIbeIe MNpeACTABJCHHUA U CBOWCTBA (l)yHK-

U 4SS pelleHusl MaTeMaTHYeCKUX 33/1ay U3 Pa3JU4YHBIX pa3zesioB Kypca
(HanpuMep, AJS pellleHUsA ypaBHEHMIt).

— peuiathb 3aAda4u reOMETpU4YeCKoro Coacp>xXaHusi Ha KOOpI[HHaTHOﬁ

IUIOCKOCTU C HCIIOJIb30BaHHEM ajire6panyeckoro MeTroza M ¢ OMOpod Ha
rpaduyeckue MpeacTaBaeHUs; CTPOUTh rpaMKu yPaBHEHHUH C ABYMS Iie-

PEMEHHBIMHU.
3adanus
NosbiweHHLIW ypOBEHb
1. a) IMoctpoiite rpaduk pyHkuuu y = —2x2 + 8x — 2. Ykaxure npo-
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MEXYTKH BO3paCTaHMs M YOBIBAHUS 3TOH QYHKLHH.

6) Iloctpoiite rpadpuk QyHKIUKN Y = %xi + 4x + 5. YkaxuTte npome-

XKYTKHM BO3pacTaHus U yObIBaHUSA 3TOH DyHKIUU.

a) 3anuuMTe ypaBHEeHHe NPSMOH, mapajjeabHOl npsiMmond y = 6x u

npoxoasauei yepes Touky A(3; 8). B kakoi Touke 9Ta 1psimMas nepe-
ceKaeT ocCb y?

6) 3anuiuuTe ypaBHEHUE MPSIMOii, NapajieJbHON NPSIMOit ¥y = —7x U
npoxonsiieit yepe3 Touky A(—2; —9). B kako# Touke 3Ta npsiMas me-
pecekaeT ochb y?

2
" x—4x+3
a) Iloctpoiite rpadpuk QyHKIUM Yy = 3= [Ipu kakux 3Hauye-
HUSIX apryMeHTa QyHKIUS IIPHHUMAET OTPULlaTeIbHble 3HAYEHUS ?

4 —3x — x2

6) Iloctpoiite rpadpuk GyHKUMHU y = . Ilpu kakux 3Haue-

1 -—
HUSIX apryMeHTa (yHKIIUS TPUHUMAET MOJOXKHUTE/IbHble 3HAUeHUS?



4 —x,ecnu x < 4,
a) [Toctpoiite rpaduk pyHkuMM ¥y = 4 4 Ykaxure

7%= 3,ecau x > 4.

MPOMEXXYTOK, HA KOTOPOM (PYHKIIMSI BO3pacTaerT.

|
. =x+ 3,ecniu x < —4.
6) Iocrpoiite rpaduk GyHKIUH y = 4 2 Yka-
1—x,ecmnx > —4.
XUTe IPOMEXKYTOK, HA KOTOPOM (DyHKIMs y6bIBaeT.

a) ITapa6ona c BepmmnHoit B Touke A(0Q; —1) mpoxXoauT yepe3 TOUKY
B(—2; 7). B xakux Toykax aTa mapaboJia mepeceKaeT och x?

6) ITapa6osna c Bepuinnoii B Touke C(0; 7) mMpoxoauUT uyepe3 TOYKY
(—4; —1). B xakux Toykax 3Ta napa6oJia mepecekaer ocb x?

a) BeisicHuTe, sexar sM Ha onHoi npsiMoit Touku A(12; 3), B(14;7),
C(-5; —11).

6) BbisicHuTe, Jexar JM Ha OXHOM mpsiMoil Toukm M(—8;12),
N(—10; 18), Q(10; —42).

BbicOknit ypoBeHb

a) [Ipu kakMx oTpHIIATEbHBIX 3HAUEHUSX k npsiMas y = kx — 4 nepe-
cekaeTr napabony y = x2 — 2x B IByX TOYKax?

6) I1pu xakux OTPUIATEIbHBIX 3HAYEHUAX k TpsiMast ¥y = kx — 4 ¥ na-
pabona y = x2 + 3x He mepecekalTCs?

[(—x2—4x—-3,eciix < 1,

a) Iloctpoiite rpapux GyHkuuu y =4 * T 1,ecmu —1 < x < 1,

2
—,eciux > 1.
L X

[Ipn kakmx 3HaYeHUSIX m TpsMasi y = m UMeeT ¢ rpaUKoM I3TOM
$YHKIMY ABe 061I1e TOYKH?

r

P ecau x < —2,

6) INocrpoiite rpapux GyHKIUYN y = < [pu

x,ecmm —2 < x < 1,

L x2—4x+4,ecmmx > 1.
KaKMX 3HAYEHUSIX M npsiMasi ¥ = m uMeeT ¢ rpapuKoM 3TOi PyHKIUK
OAHY 061yI0 TOYKY?
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9.

a) Ilpu kakux 3HayeHUSIX @ OTPE30K C KOHI[aMU B Toukax A(—5; —6)
u B(-5; a) nepecekaer npsamyio 2x —y = —3?

6) Ilpu kakux 3HAYEHHUSX @ OTPE30K C KOHLIaMU B Toukax A(—3; a) u
B(—3; —8) nmepecekaer npsimyio 2x —y = 3°?

10. a) IlocTpoiiTe MHOXECTBO TOYEK ILIOCKOCTH, KOOPAMHATHI KOTOPBIX

xy+6

YAOBJIETBOPSIIOT YPaBHEHUIO g—l = 0.
x —

6) IlocTpoiiTe MHOX€CTBO TOYEK IJIOCKOCTH, KOOPAHHATBHI KOTOPBIX
xy—2

YAOBJIETBOPSIOT YPaBHEHUIO = 0.

y -1

ApudmeTuyecKan U reoMeTpuyecKas Nporpeccuu

3azaHus 3TOTO pa3fiesia HalpaBJieHbl Ha MPOBEPKY YMEHHUIA:
— pellaTh 3a/1ayd ¢ puMeHeHUeM (OPMYJI N-TO YjleHa U CyMMBbI TIep-

BbIX 7 YJIeHOB apudMeTUYeCKOi U reoMeTPUYECKOi ITpOrpeccui;

— NPUMEHATDH allllapaT YPaBHEHHUI U HEPaBEHCTB IPH pellleHUH 3aJay

Ha MPOrPecCHM.
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3adanusn

NoBblWeHHbIK ypoBeHb

a) HauuHas ¢ kakoro Homepa 4jeHbl apupMeTuyeckoit mporpeccuu 8;
11; 14; ... 6onbue 1507

6) Hauunast ¢ kakoro HoMepa ujieHbI apu(METHYECKOI Mporpeccuu
260; 253; 246; ... menbure 1007

a) ApudMeruyeckas mporpeccuss 3agaHa ¢OpMyJoi n-ro 4JjeHa
a, = 5n + 1. Haitaure cyMMy 4wieHOB apu()MEeTHYECKOH MPOrPEeCCHU C
IATHAAIATOrO MO ABAANATh MATHIA BKJIIOYUTETIBHO.

6) Apudmeruyeckass mnporpeccus 3ajaHa (opMyJIOH 7-TO YJeHa
a, = 2n + 3. Haiiaure cyMMy 4jieHOB apu(pMeTHYECKO# NTPOrpeccuu C
AEeCATOro M0 TPUALATHIA BKJIIOYHUTEIBHO.

a) Kakoe HauMeHbllIee YHCJIO IMOCJIEeI0BaTEIbHBIX YETHBIX YUCES, Ha-
YHMHadA C 2, HaJI0 CJIOXKUTb, YTOOBI MX CyMMa OKa3ajachk 0oJbiie 2407

6) Kaxoe HambosibLee YWMCJIO IOCJTEAOBATENbHBIX HEYETHBIX YHMCEl,
HayMHasA ¢ 1, HaZlo CJI0XKUTh, YTOOBI MX CyMMa ocTasach MeHbiie 2007

a) Haiiaure cymMy Bcex HaTypaJIbHBIX YMCei, He nmpeBocxoasumx 150,
KOTOpble He AensiTcs Ha 3.



6) Haiigute cyMMy Bcex HaTypaJibHBIX uMce1, He mpeBocxoasmux 100,
KOTOpbIE€ HE JeNATCS Ha 4.

a) B reomerpuyeckoii mporpeccuu b, = —6, bs = 48. fBaserca nu
YJIeHOM 3TOM IMporpeccuu yucao 1927

. 3
6) B reomerpuueckoii mporpeccuu by = 5 bg = 12. Ectb J1 cpenu
YJIeHOB 3TOM mporpeccuu yucio 1447?
a) Haitaure cymMMy nepBbIX 1IeCTH 4JIEHOB reOMETPUYECKOH Iporpec-

" 1 1
CHH , €CJIK €€ YETBEPTHIN YJIEH pABCH 2—4, 4 3HaM€HaATEJIb paB€H 95

6) Haiigute cyMMy HepBbIX IIECTH YJIEHOB T€OMETPHYECKOI Iporpec-

" 3
CHH, €CJIN €€ NATbIN YWICH PAaB€H —, 4 3HAMECHATEJIb PaBE€H =2.

Bbicokuin yposeHb

a) CyMMa nepBbIX YeThipeX 4jeHOB apu(MeTHYECKO! MPOrpeccuM Ha
32 MeHbllle CYMMBI CJIeIyIOIIMX YeThipex ee wieHoB. Ha ckosibko cyM-
Ma IepPBHIX AECATU YJICHOB 3TOM IIPOrPeCCUM MEHbLIe CyMMBI CJIeZyIo-
IIMX JECATH €€ YJEeHOB? \
6) CymMMa mepBbIX NMSTH WieHOB apudMernyeckoii mporpeccuu Ha 200
GoJiblile CyMMBI CJIEAYIOIUX MATH ee uaeHoB. Ha ckosbko cyMMa mep-
BBIX J€CSTH WIEHOB 3TOH NMPOrpeccHy 60Jblie CYMMBI CAEIYIOUINX Je-
CATH €€ YJIEHOB?

a) CymMma nepBoro ¥ 4YeTBEPTOro 4JeHOB reOMeTPUYECKON MPOrpeccuu
paBHa 36, a cyMMa BTOpPOro U IATOro 4ieHoB paBHa 72. CKOJIBKO YJie-
HOB 3TOif NMPOrpeccuu, HaUWHasl C MIePBOTO, HYXKHO CJIOXHUTb, YTOOBI X
cymMa Obina paBHa 1247

6) PasHocTp HSATOrO ¥ MEPBOrO YJEHOB reOMETPHUYECKON MPOrpeccHu
paBHa 80, a pa3HOCTH LIECTOro0 U BTOpOro YieHoB paBHa 240. CkosbKO
YJIEHOB 3TOi MPOrPeCCUM HYKHO CJI0OXKHUTH, YTOOBI UX CyMMa 6blyia paB-
Ha 3647

a) Tpu yncna o6pasyoT reoMeTpuyecKyio nporpeccuio. Eciu cpentee
U3 HUX YIABOUTH, TO MOJYYUTCA apupMeTHUYeckasn mporpeccus. YeMy
paBeH 3HaME€HaTe/Jb ¢ FeOMETPHUYECKOI IMPOrpeccuM, ecjad M3BECTHO,
yro |g| < 1?

6) Tpu yuca 06pa3yoT reoMeTpHuecKyio nmporpeccuio. Eciu cpegtee
U3 HUX yTPOWUTh, TO MOJYYUTCHA apupMeTHYecKasa mporpeccus. Yemy
paBeH 3HaMeHaTe/lb ¢ FeOMETPHUYECKOH ITpOrpecCHH, €CJd M3BECTHO,
uro |g| < 17
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3.3. OrBeTbl U pelieHUn

Nepsan 4acTe 3K3aMeHaUUOHHOU PaboTbI

Yucna
1) 2 4| 5| 67| 8|9 |10 11 (12| 13| 14
a) | 4] 2 3133 4] 3 0125| 16| 1| 4
6)| 3 41 4| 2 2 0075132 4| 2
bykBeHHblIe BbipaXeHus
1 2 [3]4]5]6] 7 |8]9]10
3 8 2
a) —1,6mm—1-5— WK — = 0,9 3 432 3 2(4xm| 1| 1] 1
6) | —1,75 mmn —12 wmn —— | =07 +|341) 4| 4|8xu| 4] 3] 2
Mpeobpa3oBaHue BbipaeHUM
1 3 4 5 6 7 8
-a) | 321 0,000036| 4 3 | 2x—-1 2
6) | 314 4 10,000064 3 3x+1 | 4
10 11 12 13 14 15
a)| -1 a-3 | 1=2m | 2=c 3 260
y m ac
c 1 n a—>b
6) b x+y 1-3n ab 4 20
YpaBHeHus
1 2 3 4 5 6 7 8
ay| 4 | —25| 10 4 |01 132| 2 |3-1
6)| 3 | 05 | 12 2 |0+ | 12| 3 |-tig
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9 10 11 12 13 14 15 16
a)| 25 -2 -2 (4; 1) 3 1 1,4; 3,6 3 1
6) | 5 —4,5 % (4:2) | 2 2 | -3404| 4 2
HepaBeHcTBa
1 3 5 6 7 8 10
a)| 3 4 x>05 %) 243 | [2;1] 2
6) 3 x< —-45x>25| 231 | [-5;1] 1
MocnenoBaTensHOCTH U NpoOrpeccuu
1 2 3 4 5 6 7 8 9 | 10
a)| 5| 2| 3| a=3%d=-1|-1|234 4| 2|33
6) | 6| 3| 2|a =5d=-05{-2[243] 1| 1 |45] 1
DyHKUMUM
1 2 3 4 5 6
a)| —09 1 3 4 312 4
6)| 1.9 3 2 3 213 2
8 9 10 11 12
a) 2 4 2 B, Ha 150 ThIC. HIT. 3
6) 3 3 3 550 ThiC. mT. 2
IneMeHTbl CTaTUCTUKN W TEOPUM BEPOATHOCTEN
1 2 3 415 6 7{8| 9|10
a)| 228000 p. [1005| 341 | 3| 1| 092 umu 92% | 4 | 48| 24 | 20
6) | 246 000 p. | 255 [ 412 | 1| 2| 0,88 v 88% | 3 | 18| 120| 24
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Bropas 4acTb 3K3aMeHaUMOHHOU pab6oTbi

BbipaeHua u ux npeobpa3oBaHus
1. a) OmBet: (c—1)(c+1)(a—1).
Pewenue.
cta-a-c2+1=a(c2-1)—-(c2—-1)=(c—-1)(c+1)(a—-1).
6) OtBet: (x—1)(x+ 1) (y — 1).
Pewenue.
Py+l-xt-y=x2(y-1)-@y-1)=x*-1)y-1)=
=x—-1)(x+1)(y—-1).

2. a) Orser: %—a.
+x

Pewenue. KopHu kBagpaTHoro TtpexuieHa 4a2—9a+2: a, = 2,

a, = % HNmeem:

1
4a2-9a+2 _ 4(“‘2)(“‘2) _ (@-2)(da-1) _2-a

1-4da+x—4ax  (1-4da)+x(1-4a)  (1-4a)(1+2x)  1+x

6) OTBerT: 14y
1-c¢

Pewenue. KopHu kBajgpaTHoro TtpexuieHa 6¢2—T7c+1: ¢y =1,

1
c, = . Ameem:

6

1-6c+y—6cy _ (1-6c)+y(1—-6¢c) _ (1-6c)(1+y) _ 1+y

6c2—T7c+1 6(c—1)(c—-é-) (c—1)(6c—1) 1-c¢’

3. a) Orser: —%.

Pewenue.
1 3a+x  3a-x _ 3a+x  3a-x _

3ax—x2 3ax+x2 x(3a—-x) x(3a+x)

_ (3a+x)2—(30—x)2 _ 12ax _ 12a
x(9a2 — x2) x(9a2-x2) 942 -x2°

2) 3a2  12a _ 3a2(9a2 - x2) __a

x2-9a2 9a2-x2  (x¥2-9a2) 12a 4°
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6) Otser: _4
Y

) x—95 xX+5 x—5
Pewenue. 1) X124 _ _ y = y _ y_
ue. 1) x2-5xy x2+5xy x(x—3y) xlx+5y)
_ (x4 5y)2 —(x - 5_1/)2 _ 20xy _ _ 20y
x(x2 + 25y2) x(x2 +25y2)  x2+25y%°
2) 20y  25y°-x _ 4
x2 + 25y2 5y? y’

4. a) OtBer: (x — 3) (x + 3) (x2 + 3).
Pewenue. BeneM 3aMeHy t = x2, MOJyYUM KBaJIpaTHBIH TpeXuJieH:
t2 — 6t — 27; ero kopuu t; = -3, t, = 9. Otciona:

x4—6x2-27 = (x2-9)(x2+3) = (x—3)(x + 3) (x2 + 3).
6) OtBeT: (x — 2) (x + 2) (x2 + 5).

Pewenue. BBeneM 3aMmeHy t = x2, MOJIYyYyUM KBaJPaTHBIA TpPEXUJIEH:
t2+t — 20; ero kopHu t, = -5, t, = 4. Orcloga:

x8+x2-20=(x2—4)(x2+5) = (x—2)(x+ 2)(x2 + 5).

3. a) Otser: 25.

Pewenue.
y_b=3 b _ b3 b __

b2-2b-3 b2+2b+1  (b-3)(b+1) (p, 1)’

_ 1 b _b+t-b_ 1
b+1  pi1? 412 (b+1)

g1 . 1 2=25(b+12)2=25.

(b+1)?% (5b+5) (b+1)
6) OTtseT: 18.
Pewenue.
1) a a-1 a a—1 _

a2~ 4a+4 a2-3a+2 (a—2)° (@a-1)(a-2)

a 1 =a—a+2: 2
a-22 a-2  (4_2?  (a-2)

2
9) (3a—6) —2 _=3a=2) -2 _4g

@-27%  (a-2)°
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6. a) OTBer: npu Bcex 3HAYEHUSX n 3HAUEHUE BbhIpa)KeHHUs1 paBHO 2,6.
5n +1 + 5n -1
Pewenue. YpocTuM BbIpaXkeHHe prat Oy YUM:
2.
5t lestt 5" hoas1) 26 5
2.5" 5" las 10
0) OTBeT: NpH BCeX 3HAYEHUAX 7 3HAYEHUE BbIpAXXEHHSA paBHO 3,75.

10-3"
3n+1_3n—1’

6.

Pewenue. YipocTM BbIpaXKeHUe MOJTyYHM:

10-3" _ 10-3.3""' 30 _
3n+1__3n-1 _ 3n—1(9_1) - 8 _3’75'

7. a) Orser: 1.
7 7
Pewenue. 1/ (4-2v5) +1/(5-2v5) = l4—2v5|+|5-2v5l.
TaKKaK44<21/§,To4—21/§<0n|4—21/§|:2]/3‘—4;Ta1<1<a1<
5> 275, 10 5—2V§>0n|5—2ﬁ|=5—2ﬁ. Hmeem:
V(a-2v5) +V/(5-2v5) =l4-2y5]+|5-2v5] =
=21Y5-4+5-275=1.

6) Otser: 1.

8. a) Orper: [Ipua=—-1ua=0.
Pewenue. BoipaxeHue He UMeeT CMbICJIA MPU CAEAYIOUIUX YCAOBUSIIX:
NDa+1=0;a=-1;

N1-— =0, —2_-0,a=0;

a+1 a+1
P1-———=01-——=0;1-a-1=0;a=0.
T a+i a+1

6) OmBer: [Ipux =1 ux =0,
Pewenue. BeipaxkeHe He UMEET CMBICJA NPH CAEAYIOIIHX YCJIOBHAX:
Dx-1=0; x=1;

2
Nxr+—2" =0, =0; x=0;

x—1 x—1
X 0N 1_ . %X _qoq_x—1_ tl__ . )
3)1—x+—x—0,1 2 —0,1 T —O,x—O HET pe
x—1 x—1

HIEeHUs.



9. a) Pewenue. ToXaecTBO MOXeET OBITh JOKa3aHO Pa3HbIMM CIIOCOGAMMU.
BoTt onuH 13 BO3MOXHBIX.
3anuiuieM paBeHCTBO B BUJIE

(x+1)(x+2)(x+3)(x+4) = (x2+5x+5)° — 1.
YTo6bl JOKA3aTh €r0, Pa3/jIoXKUM IpaByIO YacTh Ha MHOXHUTeNH. MMeeM:
(x2+5x+5)°—1=(x2+5x+5-1)(x2+5x+5+1) =
=2 +4x+4)(x2+5x+6)=(x+1)(x+4)(x+2)(x+3) =
=x+1)(x+2)(x+3)(x+4).

0) Pewenue. JlokaxkeM TOXIECTBO APYTUM CIOCOOOM, BBIIIOJIHUB IIpe-
obpa3oBaHue jeBoil yacTu. IlepeMHOXHM MOMapHO KpailHHE U CpeIHHe

MHOXMUTEIU B npoussefeHnH (x — 3) (x — 1) x (x + 2), noayyum:
x-3Nx-1Dxx+2)+9=(x2—-x—-6)(x2—x)+9.
BBeneM 3ameHy x2 — x = ¢, OJIyYUM

(t—6)t+9 =12—6t+9 = (¢ - 3)~
BepHeMcs k nepeMeHHOI x: (t — 3)2 =(x2-—x- 3)2.

10. a) Pewenue. CocTaBUM Pa3HOCTb NPaBOH M JIEBOIl yacTeil paBeHCTBA U
TIOKa)KeM, YTO IIPH 33JJaHHOM YCJIOBUH 3Ta Pa3HOCTh paBHA HYJIIO.

a3+ b3—1+3ab = (a+b)(a?2—ab+ b?)—1+ 3ab.
Tak kak a+b =1, 10

(a+b)(a2—ab+b2)—1+3ab=a?—-ab+b2—-1+3ab=
=a?+2ab+b2—1=(a+b’-1=1-1=0.

6) Pewenue. PaBeHCTBO MOXET OBITh JI0Ka3aHO aHAJIOTMYHBIM CIIOCO-
60M, HO ITOKaXkKeM 3/lECh €llle OAHO BO3MOXHOe peuieHue. Byaem npeobpa-
30BBbIBATh JIEBYIO YacTh: a3 — b3 = (a — b) (a2 + ab + b2).

Tak kak a— b = 1, 10 (a — b) (a2 + ab + b?) = a? + ab + b2.

VuuthiBas, 9to a? + b? = (a — b)* + 2ab, nonyunm:

a2+ ab + b2 = (a— b)* + 2ab + ab = 1 + 3ab.

11. a) OTBeT: HauMeHbllee 3HaUeHUE BbIpaXkeHUsI paBHO —13, oHO AoCTU-
raetcanpu x = -2 uy = 3.
Pewenue. BoinenuM B JaHHOM BBIP)KEHMHU KBAJIPaThl ABYYJIEHOB:

x2+y?+4x— 6y = (x+2)2+(y—3)2— 13.
BripaxkeHne nmpuHHMaeT HauMeHblllee 3HAYeHHe, ecau (X + 2)2 =0u

2
(y —3)" = 0. Ot paBeHCTBa BHINOJIHAIOTCS TIpK ¢ = —2 U y = 3. 3Haue-
HUe BBHIPDOKEHUS TPU 3TUX 3HAUYEHUAX IepeMeHHBbIX paBHO —13.



6) OTBeT: HauMeHblllee 3HaY€HUE BBIPAXKEHUS] paBHO —25, OHO IOCTHU-
raetcanpu x = -2 uy = 3.
Pewenue. BoigenM B JaHHOM BbIPa)KEHMHU KBaJIpaThl IBYYJIEHOB:

x2+y?2—6x+8y = (x—3)*+ (y+4)° - 25.
BhipakeHne NMpUHUMaeT HavMeEHblllee 3HAYEHHe, eCu (X — 3)2 =0mn
(y + 4)* = 0. Itn PaBEHCTBA BBINOJHAIOTCSI pu X = 3 U y = —4. 3Haye-
HU€ BBIPAKEHUS NPH 3TUX 3HAYEHUSAX IMepEeMEHHBIX paBHO —25.

12. a) Pewenue.
a2+ 3b%2+20a—12b+ 34 = (5a2+ 20a + 20) + (3b2 - 12b + 12)+ 2 =
=5(a+4a+4)+3(b2-4b+4)+2=5a+2)+3(b-2>+2>0.
3HaueHUs BHIpOKEHHI S5(a + 2)2 n 3(b— 2)2 HEOTPUIIATEJbHbB TPU
M00BIX 3HAYEHHUSX BXOAAIUX B HHUX IIEPEMEHHBIX, CJI€I0BaTEJbHO, NPU
n06bIX @ u b . Tem caMbIM NOKa3aHO, YTO HU NMPU KaKUX 3HAYEHUSX @ U b

3HayeHue JaHHOrO BhIpaXK€HHUS He PaBHO HYJIIO.
0) Pewenue. IIpeacraBuM JaHHOE BbIpaXKEHHE B BUIE

3(a—3)72+4(b+ 1) +1.
JlasibHeNLIUe PacCyXAEHUSI aHAIOTHYHBI IIPUBEAEHHBIM B IIyHKTE a).

YpaBHeHuUA, CuCTeMbl ypaBHEHUI

1. a) Orser: xy = -3, xy, = 3.
Pewenue. BeeneM 3amMeHy x2 = y, MOJy4YUM YpaBHEHHE
2y2 - 17y — 9 = 0;
ero Kopuu: ¥y, = 9, y, = —0,5.
PemruM ypaBHeHUS x¥’=9 ux’ =-05. KopHu ypaBHeHus x, = 9:
x; = -3, x, = 3; ypaBHeHuUe x, = —0,5 KopHeil He UMeeT.
6) OtBeT: x; = —2, xy, = 2.
Pewenue. BBeneM 3aMeHy x2 = y, NOJy4HMM ypaBHEHHE
3y2— 11y — 4 = 0;

1
ero KOpHHU: ¥, = 4, Y, = — =

3
2 1
PeuriM ypaBHeHHS x2 =4 u x° = -3 KopHu ypaBHeHus x? = 4:
2 1 "
xy = —2, x, = 2; ypaBHeHUe X~ = —— — KOpHeH He HMeeT.

3
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2. a) Orsert: 2,5.

Pewenue. O[13: x # i%. YMHOXHUM 06e yacTH ypaBHEHHs Ha 0oOummii

3HaMeHatesb aApobeit (3x + 2) (3x — 2). Ilonyyum KBagpaTHOE ypaBHEHHE

6x2 + 19x+ 10 = 0. Ero kopHu: x; = —2,5, x, = —%. Kopens, paBHBII

—%, He yaosserBopsier O/13.

6) OTBeT: HET pellleHHIA.

Pewenue. O[13: x # i%. YMHOXUM 06€ 4acTH ypaBHEHHS Ha OOLI[Ui
3HaMeHaTesb Apobeit (2x + 3) (2x — 3). Iloayyum KBaapaTHOe ypaBHEHHE

4x2—9 = 0. Ero kopHu x = i-% He yaosiaerBopsior O/13.

3. a) Otser: (—1; —3).

Pewenue. [locne packpbiTHsI CKOOOK B IEPBOM ypaBHEHMM H YMHOXeE-
HHUs1 06eUX yacTeil BTOPOro ypaBHEHHS Ha 001Ul 3HaMeHaTeb BXOASIHUX
B Hero Apobeit, moayyum:

2x — 2y — 3x — 3y = 2x — 6y, 3x =y, 3x =y,
ox + oy — 2x + 2y = 4x — 20; x— Ty = 20; —20x = 20;

y = -3,
x=—1.
6) OTser: (4; 1).

Pewenue. BoinosHuB 1npeoOpa3oBaHus, MOJTYYHM:

4x + 4y — Sx + Sy = 13y — 2x, x = 4y,
2y —2x —3x + 6y = —12; Sx — 8y = 12;

x = 4y, x =4,
12y = 12; y=1.

4. a) Otser: (0; 3), (6; 3).
Pewenue. CucteMy ypaBHEHHMH MOXHO PEUIMTh MPOCTOM IOJCTaHOB-

KOi1, BbIpa3uB M3 NepBOro ypaBHeHUs x win y. Ho Bo3MoXkHO u apyroe, 60-
jlee 9KOHOMHOE pellleHHe, KOTOpoe NPUBEAEHO HMXKE.
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IIpeo6pa3yeM BTOpoe ypaBHEHUE CUCTEMBI, TOJTYYUM:

x+y =3,
(x+y)2+y2 = 18.

[ToacraBuM Bo BTOpOe ypaBHEHME 3HaYeHUE X + ¥, PaBHOe 3, MOJYyYUM

x+y =3,
CUCTEMY {9 +Z2 _ 18 V3 Broporo ypaBHeHMs HaiieM, uyto y = *3.

[ToacraBuB KaXKJ0oe U3 3TUX 3HAYEHUH y B IepBOe ypaBHEHHE, IOJYyYUM

x, =0, xy, = 6,
ABa p€UIEHHUA CHUCTEMBI: U
y1=3 Yo = —3.

6) Otser: (0; 1), (%, —%)

Pewenue. IIpeoOpa3yeM BTOpoe ypaBHEHUE CCTEMbI, BHIPA3UM U3 HETO X
Y MIOCTaBUM B IIepBO€ ypaBHEHUE CUCTEMBI:

2x+y =1, 2x+y =1, 2y2—y—-1 =0,
x(2x+y)+y? =1, x+y?=1; x=1-y2

. 1
V3 nepBoro ypaBHeHUsl HalaeM, yTo y = | wan y = 5
HOJ.ICTaBl/IB KaXJ10€e N3 3TUX 3Haqermﬁ y BO Bropoe ypaBHeHHe, l'IOJIy‘
r
=3
x =0, 4
YUM ABa pememm CUCTEMBI. H <
y=1 y = _1
" 2 .

3. a) Orsert: 0; 0,5.
Pewenue.
6x4 — 3x3 + 12x2 - 6x = 0;
3x3(2x — 1)+ 6x(2x — 1) = 0;
3x(2x—1)(x2+2) = 0;
x; =0, x, =0,5.
6) Otser: 0; 2,5; —3; 3.
Pewenue.
2x4 — 5x3 — 18x2 + 45x = 0;
x3(2x — 5) — 9x(2x — 5) = 0;
x(2x—5)(x2—-9) = 0;
x =0, x, =295, x34 = £3.
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6. a) OTtser: 25.

BBenem sameny }/x = y, monyuyum ypasHenue y2 — 2y — 15, KopHu
KOoTOpOoro ¥, = -3, Y, = 5. BepHeMcs k mepeMeHHOH X, MOJYy4YuUM [Ba

ypaBHeHHs: Yx = —3 u Yx = 5. IlepBoe ypaBHEHHe KOpHEl HEe UMEET;
KOPHEM BTOPOTO yYpaBHEHMS SIBJIIETCS YHCJIO0 23.
6) Otser: 36; 1.

7. a) Otsert: (—4; 2) u (2; —4).
Pewenue. CnoxuMm ypaBHEHUSI CHUCTEMBI, TMOJYYUM YypaBHEHUE

4x+ 4y = -8, nm x+y = —2. YMHOXMB BTOpPOe ypaBHeHHE Ha —3 W
CJIOXHUB €r0o C IepBbiM, MOJMYyYuM ypaBHeHue 4dxy = —32, umu xy = —8.
.| Xty =-2,
Jlanee peuriM CUCTEMY YpaBHEHUMH 8 Ee pemenus: (—4; 2) u
xy = —8.
(2; —4).
Jpyroii cnocob6. Beegem 3aMeHy X + y = a, OJy4YUM CHUCTEMY JIMHEH-
. | 3a+b = 14, ]
HbIX YPaBHEHUH Pemus ee, Haiigem, utro a = —2, b = —8.
a—b=-6.
x+y=-2,
Ilanee BepHEMCS K nepeMEHHBIM X U Y, TIOJIYYUM CHUCTEMY 8
xy = —8.

6) Otser: (6; 2) u (—2; —6).

8. a) Ortsert: (1; 3).

Pewenue. PelunTh JaHHYIO CUCTEMY — 3TO 3HAYUT HAWTH TaKue Maphl
3HAYEeHHI X U ¥y, DU KOTOPBIX BCE TPH yPaBHEHMS 0OpaIIaOTCS B BEPHbIE
paBeHcTBa. Crioco6 pelieHHsl CAeAyIOUIMii: pelIaeM CHCTEMY ypaBHEHMH

2x -3y = -7,
¥, €CJIM OHAa MIMeeT pellleHUue, TO MOACTAHOBKOM IMpoBe-
4x + Sy = 19

psieM, yIOBJETBOpSET JIM HaliJeHHas 1apa YUCeJ TPETbEMYy YPaBHEHHIO
CHCTEMBI.
6) OTBeT: cuCTeMa pelIeHH He UMeeT.
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9. a) Otger: 50 %.

Pewenue. Ilyctp 3a HukonaeBa mporosiocoBasio x 4esoBeK, TOTAa 3a
IlerpoBa mporosnocoBasio 3x yenoBek, a 32 OKyHeBa — 2X 4yeJIOBeK; BCEro
IPUHSJIO y4YacTHe B rojsocoBaHuu 6x yenoBek. Halizem oTHolieHne yucia
u3bupareseii, nporoysiocoBaBumx 3a IleTposa, k obmemMy uncay usbupare-

o 3x
Jieli ¥ BBIpa3uM ero B mpoieHTax: — = 0,5 — ato 50%.

6x
6) OtBert: 60 %.
Pewenue. Ilyctp x yenoBek mporosiocoBasio 3a TumodeeBa, Toraa 3a

1
Pri6KiHa mporoJiocoBasio 9x yesnosek, a 3a CokosioBa 5 (x+9x) = 5x ye-
9x

9x+S5x+x

moBek. Otciona 3a PriOKMHaA IPOroJocoBajo +100% = 60%

n3bupareei.

10. a) OTBer: 12 eneii.
Pewenue. Ilyctb B iepBbie TP AHS paOOTHI JIECX03 3aTOTABJIMBAJI €Xe-
JTHEBHO II0 X eJieH, TOrJa B OCTAJIbHbIE JHH OH 3aroTaBJIMBaJI 110 X + 2 eJIH.
ITocne Tpex aHeit paboThl €My OCTajoCh 3aroToBUTh 232 — 3x ey, U

232 - 3x

Ha 3TO MoTpeboBaIoCh 5

JAHSs.

216 "
ITo niaHy oH moyxeH 6GbLT paboTaTh —— AHel.

216 _ 232 - 3x

ITonyyaeM ypaBHeHHe: — 3+ o5+ 1. PewuB ero, HaiineM,

yro x = 12.
6) Otser: 60 py6aeii.
Pewenue. TlycTh x p. CTYAEHT IUIaHMPOBAJ TPaTUTh Ha oben exe-

600 580 — 3x

JTHEBHO. Y paBHEHHE: —~ = 3+ 290 T 2.

11. a) Otsert: 0; 3.
Pewenue. IlpeacraBuM ypaBHeHue B BHUZE

(x2—3x—1)°+2(x2—3x) = 1.

Beenem  3ameny x2-3x-1 =y, NOJMYyYUM  ypaBHEHHE
y2+2(y+1)—1=0, 1e.y2+2y+1 = 0. Ero kopesp y = —1.
VpaBHenue x2 — 3x — 1 = —1 umeer kopuu 0 u 3.

Bo3MoxxHBl ¥ gpyrue 3ameHsl, Hanpumep, x2 — 3x = y. Toraa nony-
qaercs ypaBHeHue (y — 1)° + 2y —1 = 0.
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6) Otsert: 0; 0,5.
Pewenue. IlpencraBuMm ypaBHEHHE B BHUIE
(2x2—x+1)°+2(2x2 —x) = 1.
BBenem 3aMeHy 2x2—x+1 =y, NOJIYYUM ypaBHeHHEe
y2+2(y—-1)—-1=0, te. y2+ 2y —3 = 0. Ero kopun y, = -3, y, = 1.
VpaBueHne 2x2—x+1 = -3 KOpHeii He uMeeT, YypaBHEHHUE

2x2—x+1 =1 umeer kopuu 0 u %

Bo3MoXXHBI 4 Jpyrue 3aMeHbl, Hanpumep, 2x2 — x = y. Toraa monyya-
eTcsl ypaBHeHuUe (y + 1)? + 2y—1=0.

12. a) Orser: 6.
Pewenue. YMHOXHUM KaXk[0€ ypaBHEHHME CHCTEMBI Ha OOI[MHl 3HaMe-

4x+y—3z=12,
3x + 6y + 10z = 30.

C0)XMB ypaBHEHHS 9TOI CHUCTEMBI, MOAYyYuM 7x + 7y + 7z = 42. Orciona
x+y+2z=6.

6) OTtser: 18.

Pewenue. YMHOXUM KaXX[0€ ypaBHEHUE CHCTEMbl Ha OOIIMIA 3HaMe-
4x+9y — 2z = 36,
3x—2y—5z=290.
CnoxuB ypaBHEHMsI CMCTeMBbl, MoayyuM 7x+ 7y —7z = 126. Orciona
x+y—z=18.

HaTeJb COAEPXKALUIMXCA B HEM APOoOei, MoayduMm: {

HaTeJIb COJEpPXKAlIMXCS B HEM JpoOei, MoydyuM: {

1
13. a) OtBe: me| ———; 0 ).
‘ (-7°)
Pewenue. TlonctaBuM y = 1 — x B ypaBHeHHE x2 + y2 = m2, MONyYUM

KBaJI[paTHOE ypaBHEHUE OTHOCHTENbHO X. 2x2 — 2x + (1 — m?) = 0. Haii-
IeM 3HA4YEeHHS M, MIPU KOTOPBIX 3TO YPABHEHUE HE MMeEET pelleHuit:

1
D =1-21-m>)=2m2-1;, 2m?2-1<0; |m|<—.
1 ( ) |m| 75
1 1
TakuM 06pa3oM, cCUCTeMa HE UMEEeT PelleHUM Ipu —— < m < —.
p p p 1/7 1/7

YyureiBas ycnoBue m < 0, momyyuM: m € (—L; 0).

A
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6) OTBeT: m € (0; 1/7)

Pewenue. IloactaBuM y = x — 2 B ypaBHeHMe X2 + y2 = m2, MONIy4UM

KBaJpaTHOe ypaBHEHHWE OTHOCHTENbHO X. 2x2 — 4x + (4 — m2) = 0. Haii-
JieM 3HaYeHHUs1 M, IIPU KOTOPBIX 3TO ypaBHEHUE HEe UMeET PelleHHIA:

D, =4-2(4-m2) =2m2—4; 2m2-4<0; |m| <2

TakuM o6pa3oM, cucTeMa He UMeeT pelieHui npu —)Y2 < m < 2.

YuuteiBas yciosue m > 0, momydyum: m € (0; V2 )

14. a) Pewenue. B xaxpoit ckobke BbIZEIMM KBazipaT ABYYJIeHa, MOJYYUM
((x — 1)’ + 2) : ((x -3+ 1) = 2. Jlasee BO3MOXHBI pa3Hble cIIOCOOBI pac-
CY>XIEHUSI.

Cnoco6 1. IIpeacraBuM ypaBHEeHHE B BUJE

(x— 1) (x-3P2+(x-1)>+2x-3)°=0.

Bce cnaraeMbie HeOTpUIlaTe/NbHBI U HE PaBHBI HYJIIO OJHOBPEMEHHO,
CJIe0BaTeJIbHO, ypaBHEHUE He MMeeT KOPHEM.

Ci1oco6 2. 3TtoT crocob ocHoBaH Ha (YHKIIMOHATIBHBIX CBOMCTBAaX KBa/l-
PaTHOTO TPeXueHa: Npu Jo0bIX 3HAYEHUSAX X BBIMOJIHSIOTCS HEPAaBEeHCTBa

x2-2x+3 =(x— 1)2+2 >2u x2-6x+10 = (x—3)2+1 > 1. Csou
HanMeHblIxe 3HadyeHUs (COOTBETCTBEHHO 2 M 1) 9T Tpex4ieHbl MPUHUMA-
I0T HEe OJHOBPEMEHHO, CJE€AO0BATEJIbHO, MPHU J1I000OM X KX 1IpOM3BeAeHHE
6osbure 2, U ypaBHEHUE KOPHEH He MMeeT.

6) Pewenue. PaccyxaeHure POBOAUTCS aHAJIOTHYHO.

15. a) OTBerT: JIOT Mpoiizer % BCEro IyTH.

Pewenue. Bo3aMoXHBI pa3inyHble criocoOs! peureHuss. Hike npuBeneH
OJHWH U3 HHX.

ITycth ckopocTh TeueHMsl pekH (M IJoTa) X KM/4. Torna CKOpocThb
JIOIKM TIPOTUB TEYEHHMSI paBHa OxX —X = 4X KM/4Y, a MO TEYEHHIO
5x + x = 6x km/4u. CnexoBaTe/IbHO, CKOPOCTb JIOAKM ITPOTHUB TeuyeHUs B 4

pasa 6o0Jiblile CKOPOCTH IIJI0Ta, a [0 TeYeHU10 — B 6 pa3 GoJibllle CKOPOCTH
MJa0Ta.

Ecau ot 10 BcTpeun nporuibli S KM, TO JIoAKa B 4 pa3a 6ouibilie, T.e.
4S kM. Ilocne BcTpeun siogka npoiiger 45 kM, a 1ot — B 6 pa3 MeHbillle,
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T.€E. %‘S—' = 2—35 kM. Bcero mnsotr mpomsasiBer S +

25 _ 58 OTHoOllIeHHe
3 3

58
" 1
[NPpOUAECHHOI'O IJIOTOM IIYTU KO BCEMY IIYTH PAaBHO % = §

. 1
6) OTBeT: IJIOTY OCTaHETCH MPOUTH 3 BCEro pacCTOAHHS.

Pewenue. Ilyctb ckopocTh TeueHHst peku (M miaora) x kM/4. Torzaa
CKOPOCTb JIOAKHU IIPOTHUB TEUEHUS paBHA 2X — X = X KM/4, a 1O T€YEHUIO
2x +x = 3x kM/4. CienoBaTesIbHO, CKOPOCTb JIOAKM TPOTUB TEYEHUS
paBHa CKOPOCTH IJIOTa, a 110 Te4eHHI0 — B 3 pa3a 6oJiblie CKOPOCTH ILJIOTA.

Ecau naot o BcTpeuw MpOIJbLI S KM, TO JIOJKA IPOILIbLIA CTOJNBKO
xe, T.e. S kM. [locie BcTpeun siogka mpoitaer S KM, a mior — B 3 pasa

S S 45
MEHbIIE, T.e. 3 KM. Bcero niot nponssiser S + 3 = 3 KM, 3HaUMT, eMy
48 28
OCTaHeTCS MPOIIBITh 2.5 — 5 =3 KM OTHolleHHe OCTaBUIEroCs MYTH

28 1
KO BCeMy NYTH PaBHO T:2S =3

16. a) OtBer: B oTHOLIEHUH 3: 1.

Pewenue. Ilyctb x — Macca mepBoro pacTBopa, ¥ — mMacca BTOporo pa-
cTBOpa. Toraa KOJIM4YeCTBO COJIK B IePBOM pacTBope coctasJisier 0,4x, a BO
BTopoM — 0,48y. Macca pactBopa, mojyYuBUIErocsl 1OCa€ CMEUIHBaHUS,

paBHa X + Yy, a KOJUYeCTBO coau B HeM cocTasiseTr 0,42(x + y). UmeeM
ypaBHeHue 0,4x + 0,48y = 0,42(x + y). ITocse npeobpa3oBaHuii MOAyYHM

40x + 48y = 42x + 42y; x = 3y. Orcona: -g- = %

6) OtBeT: B oTHOIIEHHH 4: 1.

Pewenue. Ilycts x — Macca nepBoro cIUIaBa, ¥ — Macca BTOPOTO CILIa-
Ba. Torga KoJu4yecTBO 30JI0Ta B IepBoM ciuiaBe cocraBisger 0,35x, a Bo
BTopoM — 0,6y. Macca HOBoOro crnjaBa paBHa X + ¥, a KOJIMYECTBO 30JI0Ta
B HeM coctaBisier 0,4(x + y). AMeeM ypaBHeHHE

0,35x + 0,6y = 0,4(x + y).

ITocne npeobpasoBanuii nmomyuuMm 35x + 60y = 40x + 40y, x = 4y.
4

X _ 2
Orcmaa.y =T
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1.

HepaBeHncTBa

a) OtBer: —5.

12 - 2a _ 1-5a

y z > 0 Ha

Pewenue. YMHOXHUM 00€e YaCTH HEPABEHCTBA

20, monyyuM HepaBeHCTBO 5(12 — 2a) — 4(1 — 5a) > 0. Pemns ero, nosy-
yuM a > —95,6. HauMeHbliee 1ie10e 3HaY€HKHE @, YIOBJETBOPSIOLIEE ITOMY

HEPaBEHCTBY, PaBHO —J.

6) OTser: 9.

a) Orsert: x > 3%.

Vﬁ*‘/ﬁq).

Pewenue. OnpenenuM 3HaK BbIpaXKeHUS ( 5

+ Y17 < 1. Toraa

[IpeanosioxXuM, 4YTO BEPHO HEPABEHCTBO V15 5

V15 + V17 < 8.

Bo3Benem obe yacTu IOCTEAHEr0 HEPaBEHCTBa B KBaZpar, MOJYYHM

32 + 21/255 < 64, T.e. Y255 < 16. Ilonyynnun BepHOE YHCIOBOE Hepa-
BEHCTBO, CJIeOBATEIbHO, HALlIE TIPEATOIOXKEHHE ObLIO BEPHBIM U Pa3HOCTh

(]/ 15 48-1/ 17 1) orpuuarenbHa. PasgenuB obe yacTH JaHHOTO HepaBeH-

CTBa Ha ( V15 ?3- iz _ 1), oJIyduM HepaBeHCTBO 4x — 13 > 0, orcioaa

1
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6) OtBeT: x > —3%.

a) Otser: [1,8; 3].
Pewenue. YMHOXHMB 00€ 4aCTH HepaBEHCTBA Ha 15, nmony4yum

S5x2 —24x+ 27 < 0.
MHoxecTBo ero pemeHuii — nmpomexyrok [1,8; 3].

6) OtBer: (—oo; —%] U [3; +o0).



4. a) Orser: (—o0; —2) U (—2; —%] U [3; +o0).

Pewenue. Obaactp onpeneseHnss BHIPAKEHUS 33Ja€TCA CUCTEMOM

3x2—-4x-152> 0,
x2—4#0.

PemuB kaxaoe u3 HEPABECHCTB, ITOJTYYHUM!

1)3x2—4x-1520, x; = —%, Xy =3; x < —% wim x > 3.

2) x # 2.

C noMolpio KOOPAUHATHOM MPSIMOIN HaiiZieM, YTO IepeceyeHueM 3TUX
MHOXXECTB ABJII€TCS MHOXECTBO (—oo; —2) U (—2; —%] U [3; +00).

6) OTBer: (—o0; —2) U (—2; —%] U [3; +00).
3. a) Orser: —-3; —2.

Pewenue. PemuB Kaxkioe HepaBEHCTBO, MOJIYyYHM CUCTEMY

(
3

x < —1.

L

MHoXeCTBO pelIeHU 3TO CUCTEeMBbl JOCTAaTOYHO IOKa3aTh Ha PUCYH-
Ke. I3 pucyHka jierko HalTH 11eJible YKCIa, MPUHAAIeXallue MoJy4YeHHO-
My MHOXeCTBY: —3 U —2.

6) Otset: —2; —1; 0.

Pewenue. PeuuB Kaxzaoe HePaBEHCTBO, MOJYYUM CHCTEMY

r

2
—23 <X < 1,5,

x < 1.

.~

[lenbie pelieHust 3TO cucTeMbl — yucaa : —2; —1; 0.

99



6. a) Otser: x = 4.

Pewenue. IlepBoe HepaBEeHCTBO CHCTEMbl BEPHO, TOJIBKO €CJIH
x2—-T7x+12 =0, 1e. ipu x = 3 u x = 4. INoacraHoBkoi ybexaaeMcs,
4YTO NMpPH X = 3 BTOPOE HEPABEHCTBO CHCTEMbl HEBEPHO, a NP X = 4 —
BepHo. CieqoBaTeibHO, MOAXOAUT TOJNBKO X = 4.

6) Otser: —3.

Pewenue. IlepBoe HepaBEHCTBO CHCTEMbI BEDHO, TOJIBKO €CJIH
x2-2x—-15=0, re. nipu x = —3 u x = 5. [loxgcraHoBkoit ybexnaeMcs,
YTO MPU X = —3 BTOpPOE HEPABEHCTBO CHCTEMbBI BEPHO, a IIPH X = 5 — He-
BepHO. Cie10BaTeIbHO, MOAXOAUT TOJIBKO X = —3.

7. a) OtBet: pu p < —2.
Pewenue. IIpeobpa3oBaB KakJjoe HEPaBEHCTBO, ITOJYYUM CHUCTEMY:

x> 9,
x<3-p.

CucreMa nmeer peurenus, eciii 5 < 3 —p. (K aToMy BbIBOIY JIETKO
IPUATH C TOMOUIBIO KOOpAUHATHOM npsiMoit). Orcioga p < —2.

6) Orser: npu ¢ > —2.
Pewenue. IIpeo6pa3oBaB Kax[0€e HEPABEHCTBO, MMOJIYYHUM CUCTEMY:

x < —1,
x> 3c+5.

Cucrema He umeet pewenuii, ecin —1 < 3¢ + 5. (K atoMy BeIBOZy
JIETKO TIPUATH € TIOMOLIBbIO KOOPAMHATHOM mpsMoit). Otciona ¢ > —2.

8. a) OtBer: mpu m € (—oo; —6] U [2; +00).
Pewenue. Tak Kak BeTBH napaboJibl ¥ = x2 — mx — m + 3 HanpabJieHbI

BBEPX, TO OHA HEC NOJI)KHA OBITh PacCIIOJIOXE€HaAa BbIIE OCH Ox IEJIUKOM, T.€.
OHa JOJIX)KHA IIEpeCeKaTb OCb Ox unu KacaThcA ee. HO3TOMy

D=m2+4m—-12 > 0.
ITosyyaem m < —6 unu m > 2.
6) Orser: mpu [—2; 1].
Pewenue. Tak Kak BeTBH Mapabosbl y = x2 — 2nx — n + 2 HampasJe-

HbI BBEPX, TO OHA JOJIKHA OBITh PacroyioXkeHa Boiiie oc Ox WM KacaTbCs
ee. [loatomy D, = n2+n—2 < 0. Ilonyyaem —2 < n < 1.
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®yHkumu. KoopauHatol u rpadukm

1. a) OTBeT: Bo3pacTaeT Ha MPOMeEXYTKe (—oo; 2], yObIBaeT Ha IMpoMe-
XyTKe [2; +00).

Pewenue. x, = —5 = 2. Tak kak BeTBM MapaboJibl HalpaBJieHbl BHU3,

TO QPYHKIMsA BO3pacTaeT Ha MPOMeEXYyTKe (—oo; 2] U ybObIBaeT Ha IpoMe-
XKyTKe [2; +00).

OTBer MOXeT ObITh CYMTAH HEMOCPEACTBEHHO C MOCTPOEHHOro rpadu-
Ka ¥ He COAepPXKaTh HUKAKUX MMOSICHEHHIA.

6) OTBeT: y6bIBaeT Ha MPOMeXYyTKe (—oo; —4 ], Bo3pacTaeT Ha Mpome-
XKyTKe [—4; +00).

2. a) Ortser: (0; —10).
Pewenue. Ilpsamas, napannenbHas npAamMoi y = 6x, UMeeT ypaBHeHUe
y =6x+b. Tak kak mnpsmas mnpoxoaAuT depe3 Touky A(3;8), TO

8 =6-3+b. Otciona b = —10. IlpsiMmasg mepecekaeT oCcb ¥y B TOYKe
(0; —10).

6) Otsert: (0; —23).

Pewenue. Tlpsimas, napaiieibHass NpsIMOi y = —7x, MMeeT ypaBHe-
HHe y = —7x + b. Tak Kak npsiMast IPOXOAUT yepe3 TouKy A(—2; —9), To
-9 = -7-(-2) + b. Otciona b = —10. IIpsimas nepecekaet ocbh y B TOUKe
(0; —23).

3. a)OmBeT: y < Ompux >3 mu1<x<3.
Pewenue. OyHKUUIO MOXKHO 331aTh popmysioit y = 1 —x, rae x = 3.
6) OtBer: y >0 mpux > 1 u—-4<x<1.
Pewenue. OyHKUUIO MOXHO 3a1aTh GpopMyJIol ¥ = x + 4, rae x = 1.

4. a) OtBert: rpaduK M300pa’keH Ha PHCYHKE,; Y
¢dyHKIMs Bo3pacTaeT Ha MPOMEXYTKe 2
[4; +00).
—2
4 d
0 9 | | ;é‘?
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6) OtBert: rpaduk H300pakeH Ha PUCYHKE;
dyHKuMs  yObIBaeT Ha  MPOMEXYTKe
[—4; +00).

1 1
. a)OtmBer: | —;0}), | ——; 0.
Pewenue. Tlapabosia ¢ BepmuHoii B Touke A(0; —1) nMeeT ypaBHeHHe
y = ax?—1. Tak kak oHa MpOXOAUT uyepe3 TOYKy B(—2;7), To BepHO

PaBEHCTBO 7 = a(-2)* = 1. Orcrona a = 2. KoopaunaTts! x Toyek nepece-

YeHHSA C OChI0 X ABJIAIOTCA peuieHueM ypaBHeHus 2x2 — 1 = 0. Orciozna

xziL.

V2
6) Orser: (V 14; O), (—V 14; 0).
Pewenue. Tlapabosa c BepmuHoii B Touke C(0; 7) uMeeT ypaBHeHUe
y = ax?+ 7. Tak Kak oHa MpPOXoAuT 4Yepe3 TOYKy D(—4; —1), To BepHO

paBeHCTBO —1 = a(—4)* + 7. Orciona a = —%. KoopauHaTsl x Toyek me-

1
peceYyeHHs] C OCbl0 X SIBJISIIOTCS pelleHHeM ypaBHeHus ——x2+7 = 0.

2
Otciona x = Ty 14.

6. a) OtBer: Touku A, B u C He JieXXaT Ha OJHOU MPSAMOM.

Pewenue. Unes pelieHUs: COCTABUM YpaBHEHHE MPSIMOH, TPOXoAslLen
yepe3 Kakue-HUOYIb ABe U3 JaHHBIX TOYEK, U TPOBEPHM, IPUHAJIEXKUT JIH
3TOM MPSAMOM TPEeThbs TOYKA.

YpaBHeHue npsiMoii umeeT BuA y = kx + b. Haiigem koapduumeHTs!
k v b nns npsiMoii, npoxoasiuieii yepe3 Touku A u B. IToacraBuB koopau-
HaThl 3TUX TOYEK B ypaBHEHHUE y = kx + b, MOJSyYUM cHCTEMY YpaBHEHHI
C mepeMeHHbIMH k U b 3=12k+5, oTkyaa k = 2, b = —21. Takum

7 =14k + b,
obpa3oM, npsimasi AB 3anaercs ypaBHeHHeM y = 2x — 21.

IToacraBuB koopauHaThl TOYKH C B MOJIy4eHHOE ypaBHEHHe, yoexna-

eMCsl B TOM, 4TO TO4YKa C He JIeXXUT Ha 3TOU MPSAMOMU.
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6) Otset: Toukn M, N u Q JieXXaT Ha OAHOM MPSAMONA.
Pewenue. Y paBHenue npsaMmoit MN umeet Bug y = —3x — 12. Koopau-
HaThl TOYKU Q) YOBJIETBOPAIOT 3TOMY YPaBHEHHIO.

7. a) OtBet: k < —6.

Pewenue. Tlpamast y = kx — 4 nepecekaeT napaboay y = x2—2x B
IBYX TOYKAaX, €C/IM ypaBHeHHe kx — 4 = x2 — 2x vIMeeT Ba pelleHusl, T.e.
NIUCKPUMHUHAHT ypaBHeHus1 x2 — (2 + k)x + 4 = 0 Gosnbuie Hyss. Vimeem:

(2+k)*—16 > 0. Orciona k > 2 nn k < —6. Tak Kak k OTPULATEBHO,
10 B < —6.

6) Oteet: —1 < £ < 0.

Pewenue. Tlpsimast y = kx — 4 n mapabona y = x2 + 3x He mnepeceka-
IOTCs, €CIM ypaBHeHHe kx — 4 = x2 + 3x He MMeeT PellleHHiA, T.e. AUCKDHU-
MMHAHT ypaBHeHHA x2—(k—3)x+4 =0 M™MeHbme Hyas. Vimeem:

(k—3)*—16 < 0. Otciona —1 < k < 7. Tak Kak k OTpPHLATENBHO, TO
-1<k<O.

8. a) Otser: I'papuk u3obpakeH Ha Ay
PHMCYHKe; MpsAMasi ¥ = m uMeeT C
rpadpukoM 3TOM (PYHKUUM [BE
obmue TOoukMH mnpu m=0 wu 1 0 -
1<m<2. 1 BN
/
/
6) Otser: I'paduk M306paXkeH Ha ] |
PHCYHKe; MpsAMasi ¥ = m HMeEET C [
rpapukoM 3To (YHKUHMH OIHY J
OOLIyl0 TOYKy NMpU m = —2 H
m> 1. N 7
i Z—%
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9. a) OrBer: a < —7.

Pewenue. 3anaya pemaeTcsi Ha OCHOBe rpapM4ecKMX COOOpaXKeHHIA.
Touku A v B jexxar Ha BepPTHMKaJIbHOI mpsaMoit x = —5. Haiinem opauHa-
Ty TOYKHM IlepeceyeHHs MNpsaAMbIX 2x —y = —=3 u x = —5. Tomyuum:
y = —7. OueBuaHo, yto Touka A(—5; —6) pacmosioxxeHa Bbllle MPSAMOIL
2x — y = —3. CixenoBaresibHO, 0Tpe30K AB nepecekaeT 3Ty NpsIMyIO B TOM
cJiyyae, KOTAa Touka B(—5; a) JeXXUT HUXKe 3TOi MpsAMOH, T.e. KOTAA Bbl-
MIOJIHSIETCA HEPaBEHCTBO a < —7.

6) OtBeT: a < —9.

Pewenue. Touku A ¥ B yexaT Ha BePTUKaJIbHOH MpsIMOH x = —3.
Haiinem opauHaTy TOYKHM INepeceyeHHs: NMpsMbIX 2x —y =3 u x = —-3.
IMonyyum: y = —9. OueBuaHo, yto Touka B(—3; —8) pacnosioxeHa Bblle

npsamoit 2x — y = 3. CiaexoBaresibHO, OTpe30K AB mnepecekaer 3Ty nps-
MYIO B TOM CJIy4ae, KOraa Touka A(—3; a) JIeXHUT Bblllle 3TOH MPSAMOH, T.e.
KOTI/Jla BBIMOJIHAETCS HEPaBEHCTBO a < —9.

10. a) OTtBer: runepboa y = ——366— 6e3 Touek (1; —6) u'(—1; 6).

66 XY +6
Pewenue. [Ipobb 2 PaBHa HYJIO B TOM 1 TOJIbKO TOM CJIydae, eClu

xy+6 =0 nx?—1 % 0. Cucremoii 3agaercsa runepbo.ia 6e3 Toyek c abe-
uuccamu 1 u —1, t.e 6e3 Touek (1; —6) u (—1; 6).

6) OTtBer: runepbosa y = % 6e3 Touek (2; 1) u (-2; —1).

ApudmeTuyeckas u reomeTpuyeckasa nporpeccum

1. a) OTtBer: HauMHasA ¢ HoMepa 49.
Pewenue. B nanHol aprugpmMeTHyecKoil porpeccuu

a, =8, d=11-8=23.
3anuiieM (GopMYyJIy n-TO YieHa 3Toi nporpeccun: a, = 8+ 3(n— 1) u
peiuuM HepaBeHCTBO 8 + 3(n — 1) > 150. Iloayuum n > 48%. 3HayYHuT,

yIeHbl JAHHOM MPOrpeccuy cTaHOBATCA Gouibie 150, HaunHast ¢ Homepa 49.
6) OTBeT: HauMHasA Cc HoMepa 24.
Pewenue. B nannoi apu¢pMeTHYECKON MPOrpecCcun

a, =260, d=253-260=-7.
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3anuiieM dopmyay n-ro YyJjleHa 3TOM IIPOrPeCCHH:
a,=260—-7(n—1) u peminM HepaBeHCTBO a,=260—7(n—1) < 100.

6 "
[lonyyum n > 23—7—. 3HAYUT, 4YieHbl JAHHOH MMPOTrpecCMH CTAHOBATCS

menblue 100, HaunHast ¢ HoMepa 24.

2. a) Orser: 1111.

Pewenue. O603HaYNM MCKOMYIO CyMMY uepe3 S, Torga S = Sys — Sy4.
HaiigeMm Sy5 u §yy.

NmeeM: a;, =6, a;4, =5-14+1 =176, a); = 5-25+1 = 126.

S = (6+1§6)-25 — 1650, S, = (6+721).14 _ 539,

S = 1650 — 539 = 1111.

Ilpyroe pemenne. Haitnem cymmy wieHOB apupMeTHYECKOH Mporpec-
CHH, TIEPBBIA YJIeH KOTOPOil paBEH a;s, a MOCJHEeAHUNA paBeH a,s. imMeeM:

Qs =76, ays = 126, n = 25— 14 = 11; § = L8+ 126011 _ y4qq

2
6) OTtser: 903.
Pewenue. O603HaYuM HUCKOMYIO CyMMY 4epe3 S, Toraa S = S5 — S,.

HanigeM S5, 1 8.
NmeeM: a;, = 5, a9 =2-9+3 =21, a3y = 2-30+ 3 = 63;

5+63)-30 _ _ (5+21)-9 _
5 = 1020, S = == = 117,

S =1020 - 117 = 903.
Ilpyroe pemenne. Hailnem cymmy 4yseHoB apudMeTHyecKod mnporpec-
CHM, TIEPBbIi YJIeH KOTOPOH paBeH 4y, a MOCJAeJHUN PaBeH a;,. ViMeeM:

@ =23, a5 =63, n=30-9=21; 5= +33)-21 = 903.

530=(

3. a) Ortser: 16.

Pewenue. TlociemoBaTesibHbie YeTHbIE YHMCIa 00pa3yioT apugpMeTHye-
CKYIO TpPOTPeccHUio, MepBbli 4ieH KOTOPOH paBeH 2 M pa3HOCTb paBHa 2.
3anuiieM popMyJly CYMMBI NePBBIX 72 YWIEHOB 3TON NMPOrpecCHy:

s = 4+2(2n— D).,
Haiinem 3naueHus n, npu KOTOPHIX 3HaYeHHe CyMMBI Oobute 240. [l
4+2(n-1)

3TOr0 peliuM HEePaBEeHCTBO -n > 240. ITocse npeobpa3oBaHMit

2
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noxyyuM: n?2 + n — 240 > 0. Kopuu kBagpaTHoro TpexyjeHa paBHbl —16 u
15. YuursiBas, YTO 7 — HATypaJbHOE YMCJIO, MOJYYUM pellieHue HepaBeH-
ctBa: n > 15, rae n € N. HauMeHblliee HaTypajibHOE YHCJO, YAOBJIETBO-
psiiolllee HepaBeHCTBY, paBHO 16.

6) OtBeT: 14.

Pewenue. TlocnenoBatesibHble HEYETHBIE YUCIA 00pa3yloT apu¢pMeTH-
YeCKYIO IIPOrpeccuio, NepBbii YieH KOTOpoil paBeH 1 ¥ pa3HOCTb paBHa 2.
3anuiieM (GopMyJy CyMMBI NEPBBIX 72 YWIEHOB 3TOM MPOrpPeCcCHU:

s = 2+2(2n D,

ITocsie npeobpa3osanwmii moayuum S, = n2. Haubosbliee HaTypaibHOe

4YHCJIO, AJIsI KOTOPOTO BBINOJIHAETCA HepaBeHCTBO n? < 200, ato yucio 14.

4. a) Otser: 7500.
Pewenue. Ilycts § — uckomas cymma; S = §, — 8,, rae §; — cymMma
BCeX HaTypaJIbHBIX YKCeJl, He mpeBocxoasumux 150, S, — cymma Bcex Ha-

TYpPaJIbHBIX YHMCeJ, KpaTHBIX 3 ¥ He mpeBocxoasamux 150.

Haitzem S: §; = 25120150 = 151.75.

B nocienoBaTesIbHOCTH (a,) YMCes, KDaTHBIX 3 M He MPEeBOCXOASIIUX
150, a; = 3, a, = 150. Haiigem 4KcI0 4ieHOB 3TOH MOCJI€L0BATEIbHOCTH.
Tak kak oHa 3amaercs ¢opmysioit a, = 3n, To 3n = 150, n = 50.

3+215° .50 = 153-25.

Tenepb HailgeM S,: S, =

Monyyum:
S=8-5,=151-75-153-25 = 25(453 — 153) = 7500.
" 6) Orsert: 3750.
Pewenue. Ilyctp § — uckomas cymma; S = S, — S5,, rae §; — cymma
BCeX HaTypaJIbHBIX uKcesi, He nmpeBocxoasauux 100, S, — cymMMa Bcex Ha-

TYPIbHBIX YMCeJ, KPaTHBIX 4 1 He npeBocxoasamux 100.

Haiizem S;: §; = 151°2100 = 101-50.

B nocsiieqoBaTeibHOCTH (@,) YMCEJI, KPAaTHBIX 4 M He MPEBOCXOASLINX
100, a; = 4, a, = 100. HalizeM 4uCJI0 4/IeHOB 3TOH MMOCJIEI0BATEbHOCTH.
Tak kak oHa 3amaercs ¢popmyJiot a, = 4n, 10 4n = 100, n = 25.

Tenepb HaiizeM S,: S, = 4 +2100 .25 = 52-25.

Moayuyum: S = 5§, -8, = 101-50 — 52-25 = 25(202 — 52) = 3750.
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3. a) Otsert: saBAsETCS.
Pewenue. Ecniu B reoMeTpHyeckoii nporpeccun b, = —6 u b5 = 48, T0

q3 = fz -8, teed=-2,ab =-6:(-2) = 3.

Jlanee MOXHO mocTymarb Mo-pasHoMmy. Hampumep, tak. IloacraBum
yncyo 192 B popMy.ty 7n-ro yjieHa reOMeTPUYECKON NMPOrpeccyH, NOJyduM
ypaBHeHHe -192 = 3.(=2)"" 1, OTKYyZa (-2)"" ! = 64, (—2)"_1 = (ﬁ2)6,
n—1=6, n=7. Cienoparesibto, 192 = b,.

MoOXHO MOJIyYUTh OTBET M HEMOCPEACTBEHHHIM YMHOXXEHHEM Ha —2
YJIEHOB MPOrpPeCcCHH, HauMHas ¢ 48; mosyuymnm:

48-(—2) = —96, —96-(—2) = 192.
6) OTBeT: He ABJSETCA.

o 3
Pewenue. Ecnin B reoMeTpuyeckoii nporpeccuu by = oL bg = 12, 10

g3 = %fi- =8, Te.q=2,ab = %:4 = % IToacraBuB yucao 54 B ¢pop-

MyJly 7n-TO 4YieHa TreOMeTPHYecKoil MpOorpeccuy, MOJYyYHMM YypaBHEHHE
3 -1 -1
54 = §-2" , oTkyza 2" = 144. Yucno 144 He ABNAETCA CTENEHBIO

yKucaa 2, T.e. He CYIeCTBYeT TAKOTO HaTypaJbHOIO 3Ha4YEeHHA N, IPU KOTO-
POM JaHHOe paBeHCTBO BhinosHseTcs. CiieqoBaTeIbHO, YHUCIO 34 He sIBJIA-
€TCsl YJIeHOM JJaHHON IeOMETPUYECKON MPOrpecCHH.

To4HO Tak ke, KaK U B 3aJJaHHH a), MOKHO YMHOXKEHHEM Ha 2 MOJyYUTh
HECKOJIBKO CJIeAYIOUINX 3a bg ueHOB mporpeccui: 24; 48; 96; 192; ... Orciona

SICHO, YyTO YHcJI0 144 He sAB/IsIETCA YIEHOM 3TOM reOMETPHYECKON IMPOTrPeCcCHUM.

6. a) OtBeT: == 21

32"
Pewenue. Haitnem b, = ‘; = % 8 = % Torxa
_ 1
b (g oy
6) OtBer: gi
Pewenue. Haitnem b, = bs -3 -3 Toraa

¢  4-16 64

by(1-¢°%  3.(1-64) _ 63

56 = 1-q¢ 643 64

107



7. a) Otsert: Ha 200.

Pewenue. Kaxaoe ciaraeMoe CyMMBI MT€PBbIX YETHIPEX 4JIEHOB apuQ-
METHYEeCKOH Mporpeccud Ha 4d MeHbllle COOTBETCTBYIOIIETO0 CJIaraeMoro
CYMMBI CJIeAYIOIIMX YEeThIpEX ee WeHOB. Toraa cyMMa MepBbIX YeThIpex
4JIeHOB apu(MeTH4ecKoi nporpeccuu Ha 16d = 32 MeHblle CyMMEI clie-
AYIOIIMX YeThIpeX ee yieHoB. Orcioga d = 2. AHAIOTMYHO CyMMa IE€PBBIX
JECATH WIEHOB 3TOW MPOrpPecCHH MEHblIe CYMMBbI CJIEAYIOIIUX JeCATH ee
wreHoB Ha 10-10d = 1004 = 200.

6) Otsert: Ha 800.

Pewenue. Kaxnoe ciaraeMoe CyMMbl NePBBIX NSTU YJIEHOB apU¢pMeTH-
4yecKoii mporpeccud Ha 5d 60Jibllie COOTBETCTBYIOIIErO CIaraeMOro CyMMBI
CJeLYIOLINX MATU ee YjaeHoB. Toraa cyMMa nepBbIX MATH YWieHOB apudme-
THYecKoit nmporpeccuu Ha 25d = 200 GoJibilie CyMMBI CIEAYIOLINX MATH ee

wieHOB. OTcioaa d = 8. AHAJOrM4YHO CyMMa IEPBBIX AeCATH YJIE€HOB 3TOH
nporpeccuy 00JIbllle CyMMBI CJIEAYIOLUINX JIECSATH €€ 4IEHOB Ha

10-10d = 1004 = 800.

8. a) Orser: 5.
b+ b,q® = 36,

Pewenue. CocTaBUM CHUCTEMY YpaBHEHUH:
biq+bqgt =72

b(1+ q3) = 36,
PeiumMm ee: pa3ziesiMM BTOPO€e YpaBHEHHUeE MOYIeH-
big(1 + g3 = 72;
bigl+¢% 72
b(1+¢3) ~ 36’
q = 2. VI3 nepBOoro ypaBHeHusA CMCTeMbl HaiiieM NEePBLIM YJieH Mporpec-
cum: by = 4.

HO Ha mepBoe (b, # 0, g # —1), moxyuum: oTCIoza

Bocmnosib3oBaBuIMCh (pOPMYJIOH CYMMBI IIEPBHIX 7 YIEHOB reOMeTpUyYe-

n
CKOH IPOTrpeCcCHH, 3aNHIlieM PaBEHCTBO: é—izz_——l—ll = 124. [lanee:

4-(2"—1)=124, 2"—1=31, 2"=32, 2"=2°, n=35.
6) OTsert: 6.
b,q*— b, = 80,

Pewenue. CocTaBuM CUCTEMY ypaBHEHUH:
blqs - blq = 240.
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b(q4—1) = 80,
Pemnm ee: pasfieJiuM BTOpPO€ ypaBHEHHE I0Y-
b,q(q* — 1) = 240;

big(g*—1) 240

b(g*-1) ~ 80’

q = 3. V13 nepBoro ypaBHeHHsI CUCTEMBI HaiiieM, uto b, = 1.
Bocnosnb3oBaBiinch GOpMYI0il CYMMBI IIEPBBIX 77 YIE€HOB reoMeTpUye-

neHHo Ha nepoe (b, # 0, g = 1), noayyum: oTCloaa

n
CKOM NMPOrpeccu, 3amuiieM paBeHCTBO: 1—(3?:—_1—11 = 364. [lasee:

3"-1=728,3"=729,3"=3% n=6.

9. a) Orser: 2 —7/3.

Pewenue. Tlycts b, bq, bg? — reoMerpuyeckasl MpOrpeccus, rie
lg| < 1. Toraa b, 2bq, bq* — apudmernueckas nporpeccus. I1o cBoii-
CTBY apu¢pMeTH4YeCcKOi nporpeccuu uMeeM: b + bq? = 4bq. Pa3genum obe
yacTu paBeHcTBa Ha b (b # 0), mosyynM KBaJpaTHOE ypaBHEHHE C OJHOM

nepemenHoit g2 —4q+1 =0. Orcionag = 2+ 1/?

C y4etoM Toro, 4T0 |g| < 1, moaxoxut TomBKO 2 — V3.

6) Oreer: 3 —27/2.

Pewenue. Ilycte b, bg, bg? — reomerpuyeckasi NMpoOrpeccusi, rie
lq| < 1. Torma b, 3bq, bg?> — apudpmeruyeckass nporpeccusi. I[lo cBoii-

cTBY apudMeTH4ecKoii nmporpeccuu umeem: b + bg? = 6bq. Pasnenum obe
yacTu paBeHCTBa Ha b (b # 0), moiyynM KBagpaTHOE ypaBHEHHE C OIHOM

nepeMeHHOH g2 — 6g + 1 = 0. Otcioga ¢ = 3+ 2Y2.
C yueroM Toro, uto |g| < 1, moaxoaUT TOJIBKO 3 — 2 1/7 .



4. TPEHUPOBOYHbLIE BAPUAHTHI
JK3AMEHALUOHHOMK PABOTDI

IIpM mMoAroToBKEe K 3K3aMeHy BaXKHO MPOBEPUTb ceGsi B CUTyalMy,
MaKCHMaJIbHO MPHUOJMKEHHOH K peasibHOM CUTYyalllH 3k3aMeHa. /1151 aToro
npeAHa3HayeHbl 1Ba pa3/IMYHBIX TPEHUPOBOYHBIX BApUAHTA, KOTOPbIE IIPH-
BOAATCS B JaHHOM pasfeJe.

[Tose3HO0 BHIMOJHUTH TecT LieaukoM. Heobxoaumo 3adHKCHpOBaTh
BpeMsl, 3aTpauyeHHOe Ha BbINOJIHEHHe Bcel paboThl. OTAETBPHO — BpeMs Ha
BBIITOJTHEHHE TepBOi1 YacTH paboThI, a TAK)Ke KOJIMYECTBO BEPHBIX OTBETOB.
Pe3ysnbTaT 1o mepBoii yacTu paGOThl MOXHO CUMTaTh YAOBJIETBOPUTEJIb-
HBIM, €CJIM Ha ee BBIMOJIHEHHME 3aTpayeHo He OoJiee Yaca M BEPHO BHINOJI-
HeHO 8 wiu 9 3agannii. Eciu ke 3a ykazsaHHOe BpeMs YAQJIOCh BbINIOJTHUTh
He MeHee 15 3aaHMH, TO UMEIOTCSI XOPOLIIHe NIAHChI MOJYYUTb Ha dK3aMe-
He OTMETKY «4» WU «5».

3anaHus ¢ BHIOODOM OTBETa CYMTAIOTCS BBIMOJHEHHBIMH BEPHO IpPHU
YCJIOBHH, €CJI 00BeZleH HOMeP BEpHOr0 OTBeTa. 3alaHUsI C KpaTKHUM OTBe-
TOM CYUTAIOTCS BBITIOJIHEHHBIMU BEPHO, €CJIM mocJje ¢jioBa «OTBeT» 3anu-
CaH BepHBIN OTBeT. 3aJlaHNsl Ha COOTHECEHHE CUUTAIOTCA BbINMOJIHEHHBIMU
BEPHO, €CJIM B IPUBEJEHHYI0 TaOJMYKY MPaBUJIbHO BIIMCAHBI YKCJIA, COOT-
BETCTBYIOII[ME KaXKI0H OyKBe.
~ KoHkpeTHble pekOMeHJalMH [0 OLlEHUBAHUIO PK3aMEHAllMOHHOI pa-
60TbI B TEKy1l[eM Y4eOHOM roly MOXKHO y3HAaTb U3 JEMOHCTPAlIMOHHOTO Ba-
puanTa. Hike npuBoasiTcss HeKoTOpble 00IME MOAXOAbI, MOJIOXKEHHBIE B
OCHOBY CHUCTEMBI OlIEeHUBAHUSA DU BO3MOXKHBIX €€ BapHallUsX.

PaboTta oneHuBaeTcs ABYMs IOKa3aTeJsMH. TpaaMLMOHHAS TSATH-
OajsIbHas IKajia PACIIMPSAETCS 3a CYET BBelEHHMs JOMOJHHUTEIbHOro 00-
uero 6ajia, moJy4aeMoro CyMMHUpPOBaHHEM OaJijioB, MOJyYEHHBIX 3a BbI-
TOJIHEHHE MEPBOIt M BTOPOii 4acTH pPabOTHI.

ITonoxurenbHasi OlleHKa BBICTABJSETCS MPHU YCJIOBUM TPABUJIbHOIO
BBINOJIHEHHs (PUKCHPOBAHHOTO YMCJIa 3alaHMii B NIepBOii yacTu paboThl 32
orpaHuYeHHOe BpeMsi — He MeHee 8 3amanuil 3a 90 MUHYT. B mpoTuBHOM
cJlyyae BHIYCKHUK He TMOATBEPXKAaeT Hajuyue y Hero Ga30BbIX 3HAHMIA U
YMEHUH U MOJy4yaeT HEYJOBJETBOPUTENbHYIO OTMETKY.

3alaHuAM BTOPOM 4aCTH M3HAYAJIBHO NPHUCBAUBAETCA OINpeAeseHHbIH
6asn. BeIMyCKHHK, JeMOHCTPUPYIOLIUI YMeHHE PelinTb 3aJayy oIpeze-
JIEHHOTO YDOBHSI, TOJy4aeT YCTaHOBJEHHbI Oamn (MM <«4aCTHYHBIN»
6asu1, 3aBUCAIMN OT MOrpelIHOCTe U HeAo4eTOB B pelieHuH). I1pu aTom
NPUHLUMINAIBHBIM YCJIOBUEM SBJIAETCA CleAylolllee: 3aJjlaHye OlleHUBAeTCs
IOJIOXKUTEJIbHBIM OQJIJIOM TOJIBKO B TOM CJIydyae, KOrZia M3 3amuceil OJHO-
3HAYHO MOXHO CcZe/laTh BbIBOJ O TOM, YTO BBHIMMYCKHUK 3HAET X0/ peLeHusl.
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TpeboBaHus K BBIMOJHEHHUIO 33/IaHUI C Pa3BEPHYTHIM OTBETOM 3aKJIIO-
YalOTCSt B CJEAYIOIEM: pellileHHe AO/KHO ObITh MaTeMaTHYECKH IpaMoT-
HBIM, COZIEPXATh PaCCMOTPEHHE BCEX BO3MOXHBIX CIyyaeB (E€CJIM TaKOBbIE
MMEIOTCS ), U3 Hero AOJKeH ObITh MOHATEH XOA PAaCCyXAEHHH ydalllerocs.
OdopMmienre pelieHHs JOJKHO 00ecreyruBaTh BHINOJHEHHE YKa3aHHBIX
Bblille TPeOOBaHHIA, @ B OCTAJIBHOM MOXeT OBbITh MPOU3BOJIbHBIM.

4.1. UHCTpYKUMA no BbINOAHEHHUIO paboTbl

Pab6oTta coctouT M3 ABYyX yacteil. B nepBoii yactu 18 3aganuii, Bo BTO-
poii 5 3ajzanuii. Ha BwimosiHeHHe Bceit paboThl oTBoAMTCA 4 yaca (240
MUHYT). BpeMsi BbIllOJIHEHYs 1epBoii yacTu orpaHuyeHo. Eciiy BBl 3aKOH-
yuTe paboTy HaJ MEPBOH YaCThIO paHblile OTBEAEHHOTO BPEMEHH, TO MOJXKe-
Te cpa3y MPHUCTYNATh KO BTOPOIi.

[Ipu BbIMOTHEHUM 3aJaHMH TIEPBOM YaCTH CJiefyeT YKa3blBaTh TOJBKO
oTBeThl (HEMOCPeCTBEHHO B TEKCTe 3K3aMEHAIIMOHHOI paboThi).

IIpu atom:

— €CJIM K 33JIJaHUI0 IPUBOAATCS BADUAHTHI OTBETOB (YeThIpe OTBETA, U3
HMX BEpPHBIH TOJbKO OJIMH), TO HaZlo 06BECTH KPY’KKOM HOMeDP BbIOPaHHO-
ro OTBETa;

— €CJI OTBETHI K 33laHHI0 He MPUBOAATCA, TO MOJyYEHHbIA OTBET Ha-
10 3amKucaThb B OTBEAGHHOM IJisl 3TOTO MECTE;

— ecyii TpeOyeTcss COOTHECTH HEKOTOPbIe 00BEKThI (HAaIpUMeD, rpadu-
K#, obo3HayeHHble OykBaMu A, B, B, u dopmyibl, o6o3HayeHHbie nudpa-
mu 1, 2, 3, 4), To HaIO BMKCATh B IPUBEJEHHYIO B OTBeTe TabJMIy MOJ Ka-
XJ0i OYKBOI COOTBETCTBYIOILYIO LIU(PY.

Ecau Bbl ominbuch pyu BeIOOpE OTBETA, TO 3aYEPKHUTE OTMEYEHHYIO
undpy 1 oOBeAUTE HYKHYIO:

@ 26 2) 20 @ 15 4) 40

B CJy4dae 3allMCH HEBEPHOI'O OTBETA 3aYEPKHHUTE €r0 U 3aIlIUIIHTE HOBBIH:

OtBer: x =42 x =3

Bce HCO6XOZIMMI>I€ BBIYHCJIEHHA, npeo6pa305aﬂml U T.J. BBIIOJIHANTE
B YEPDHOBHKE. Ecan 3amanue COAEPXKUT PUCYHOK, TO HA HEM MOXKHO IIPOBO-
AUTHb AOINOJIHUTEJIbHbIE ITOCTPOEHHSI.

3anaHusA BTOPOM YaCTH BBINOJHAIOTCA Ha OTAEJbHOM JIMCTE C pa3Bep-
HYTOM 3aIHChbl0 X0/a pelieHusa. TeKCT 3ajaHusi MOXKHO He TepernuchiBaTh,
HeoOX0AMMO JIMILb YKa3aTh ero HOMep.

Kenaem ycnexa!
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4.2. Bapuanur 1

Yacts 1
1 | B tabauite npuBeseHbl HOpMaTHBHI 110 Oery Ha 30 M 4151 yyaluxcs
9 knacca. OueHuTe pe3ybTaT MajbyMKa, MPOOEXKaBILEro 3Ty AMC-
TaHIHIO 3a 4,85 c.
Manbyuku AeBouku
OTMeTKa «5» «4» «3» «5» «4» «3I»
Bpems, ¢ 4,6 4,9 53 5,0 55 5,9
1) oT™MeTKa «5» 2) oTMeTKa «4»
3) orMmeTKa «3» 4) HOpMaTHUB He BBIMTOJIHEH
2 | Inomanp camoB ¢epMepcKoro Xo3siiicTBa pacrpejesieHa Cleaylo-
UM obpasom: sbaonsaMu 3aHATo 11 ra, rpymamu — 24 ra. CKoJibKo
NPUMEPHO MPOLEHTOB ILIOL[AAHA CAJOB 3aHUMAIOT A0JI0HK?
1) 31% 2) 42% 3) 2,18% 4) 0,31%
3 | Kakoe u3 umcen: 12500, /250, 1/0,25 sBnsieTcss MppaLMOHAb-
HbIM?
1) 12500 2) /250
3) V0,25 4) Bce 3TH YHCIa
4 | Boruucaute 3HaueHue soipaxkeHus 0,6x3 — x2 + 50 npu x = —10.
OrBer:
5 | CocTaBbTe BBIpaKEHUE [Jisd BBIYHCJIEHHMS IUIOIIAAM 3aIITPHUXOBAH-
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HOM 4aCTH NMPAMOYTOJIbHHUKA.

%

OTBeT:




10

11

12

. k-2
Kakoe U3 BeipakeHMi paBHO cTeneHu 3~ ~?
k k

-2
1) (3*) 2) 3¢ _ 37 3) 53—2 4) %

a?—b% ab-— b2
a2 = a

YnpocTture BoipaxkeHue

OTBeT:

B kakoM ciydyae npeo6pa3oBaHKe BBIIIOJHEHO HEBEPHO?
Na-b+c=a—-(b—-c)

2) (—a)(=b)(—c) = abc
N(a—-b)(b—c)=—-(a—b)c—b>b

4) (@a—b)* = (b-a)’

Pemute ypaBHenue 2 — 3(2x + 2) = 5 — 4x.
OrTBer:

OKpyXHOCTb, M300pakxeHHas1 Ha PHUCYHKe,
3ajaeTca ypaBHeHHeM x2 + y2 = 10, a nps-

A
Masg — ypaBHeHMeM y = 3x. Bbruucaure
KOOpPAMHATHI TOYKH A. 0
B

Orser: / <
ITpounTaiite 3amauy:

«CkopocTb aBTOOYyCa Ha 25 KM/4 MeHbIlle CKOPOCTH aBTOMOOHJIS.
Paccrosinye ot ropoja Ao mocejika aBTo0yc mpoesskaet 3a 3 4, a aB-
ToMoOuJIb 3a 2 4. KakoBa ckopoctb aBTOOycCa?»

ITIycTts ckopocTh aBTOOyCa X KM/4. Kakoe ypaBHEHHE COOTBETCTBYET
YCJIOBHIO 3aiayu?

1) 3x = 2(x — 25) 2) 3x = 2(x + 25)

3) 2x = 3(x — 25) 4) 2x = 3(x + 25)

A

TpH IMOCJIEAOBATEJIPHOCTH, CDEAU KOTOPBIX €CTh apmbme'mqecxas;
IIpOrpeccuss 1 reOMETPHUYECKaA IPOrpeccus, 3ajdHbl HECKOJIbKUMH
IIepBBIMH YJIECHAMMU. YkaxkuTe 47151 KOXK0M I10CJIeJ0BAaTEJIbHOCTH CO-
OTBETCTBYIOIIIEE e YTBEDXKAECHHE.
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NOCAEAOBATENILHOCTH VTBEPXAEHUA

N0CJIeIOBaTeIbHOCTD SIBJIsieTCA apU(MeTH-

A [1:2:4:8; . 1) 1 E pud
4ecKO# nporpeccuei

B) |1 1.1 1, 2) MOoCJIeA0BAaTEIbHOCTL SIBJIAETCSE T€OMETPH-

2’3" 4T 4YecKOl nmporpeccuei

NOC/eI0BaTeIbHOCTh HE  SBJAETCS HH

B) [ 10; 7; 4; 1... 3) | apudpmMernueckoit  mporpeccuei, HU
reoMeTpHU4eCcKomn

OrBer: A b B

13

14

15

16
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Pemure HepaBeHCTBO x2 —x — 12 < 0.
OTBer:

Ha koopauHaTHO# NMpsiMON OTMeYeHb! YKcia a, b u c.

-0 ° -- >
a b c
Kakast u3 pasHocreit a — b, a — ¢, ¢ — b oTpuaTebHA?
Da-b 2a-c
3)c—->b 4) HM OIHA U3 HUX

Ykaxurte npsAMylo, KOTopasi UMeeT JBe O0IIMe TOYKHU C rpadpuKoM
dyukuuu y = x2 + 1.

Dy=-10 Dy=0

Hy=1 4)y =10

AnToH u bopuc coBepminin yTpeH- sA

HIOI0 MPOOEXKY IO OJHOMY U TOMY | 6 A E

ke MapupyTy. Ha pucynke msobpa- | 5 7

)KeHbl Tpa(MKH, MMOKA3bIBAOILINE 3a- |4 /

BHCMMOCTb DacCTOSIHHS S, KoTopoe [—3 y”

npobexan KakKAbH M3 HUX, OT Bpe- | 2 .

Menu Oera t. Kto norpatun 6oJbiue — 177 b
BpeMEeHH Ha BCIO AWCTAHIMIO W Ha O 10.20.30.40.50.60_] £, My
CKOJIbKO MUHYT? I ¢
OrtBer:




17

18

M3 1600 naketoB MoJyioka B cpeiHeM 80 nmportekaioT. KakoBa Bepo-
ATHOCTb TOTO, YTO CJy4ailHO BbIOPaHHbBIH MaKeT MOJIOKA He TeyeT?

OrTBerT;

Jlns cemn OyAMIbHMKOB HALUIM OTKJIOHEHHE OT TOYHOTO BpeMeHH
(B munyrax): 7, =3, 0, —4, 4, —2, 5. Ha ckosibko oT/IMYaeTcs cpea-
Hee apu(METHYECKOe 3TOro Habopa 4HcesI OT ero MeAuaHbl?

OTBerT,

YacTtb 2

19

20

21

22

23

Ilpu evinonnenuu 3adanuii 19—23 ucnonv3yime omoenn-
nowi aucm. CHauara yxaxcume HoMep 3a0anus, a 3amem
3anuwume ezo peuterue.

3anuinTe  ypaBHeHHMe  NpPSIMOH,  MapaUleIbHOM  NpsAMOH
y = —2x + 4 n npoxoasiuei yepe3 Touky C(7; —3).

prOCTI/ITe BbIDa)KE€HHE

(a+b_b—a_ 4a? )( a? +a+b)
b—a b+a a?-b%2) \b3—ab? b2 )

JlaHa cucTeMa ypaBHEHUU:

r2x,+3y=4,
I\ X~ Y= -3,
x+2y =p.

[Ipu kaKOM 3Ha4EeHHH p 3Ta CUCTEMA MUMeeT peLieHue?

Ykaxurte Bce liejibie YHUCIA, KOTOpbIE€ HE IIPpHHAIJIEXAT obyacTH
onpeaejaeHnus BblPpA)XKECHUA

Vx2—5x+6 +)x2—4.

13 Typ6a3sl B OJHOM HAMpPABJIEHUH BHIXOJAT TPU TYPUCTA C UHTEP-
BasioM B 30 muH. IlepBhiii HAET CO CKOPOCTHIO 5 KM/4, a BTOPOH CO
CKOpPOCTBIO 4 KM/4. TpeTHii TypUCT AOTOHSET BTOPOTO, a ellle yepe3
4 4y noroHsietT nepBoro. Halaure CKOPOCTb TPEThETO TYPUCTA.
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4.3. Bapuanr 2

Yacts 1

B tabauiie npuBeaeHsl HOPMATHUBEI 10 Oery Ha 60 M 115 yyauuxcs
9 kiacca. OneHuTe pe3yabTaT JeBOYKH, MpobexaBliei 3Ty JUCTaH-
uuio 3a 9,35 c.

Manbunku

Aesouku

OTmeTKa

«5»

«4»

«3»

«5»

«4»

«3»

Bpems, ¢

8,5

9,2

10,0

9,4

10,0

10,5

116

2) oTMeTKa «4»
4) HOpMaTHB He BHINOJIHEH

1) oTMeTKa «5»
3) oTMeTKa «3»

B ¢pepMepckoM x034iCTBe MIOLIAlb UCIIOJIb3yEeMbIX 3eMeJIb COCTaB-
sseT 23 ra, a Heucnoyb3yeMbix — 8 ra. Kakoil npumepHo nporeHT
BCeH IIOIAIH 3aHMMAIOT UCIOJIb3yeMble 3eMJIU?

1) 74% 2) 2,88% 3) 135% 4) 0,74%

Kakoe u3 uncen: /4000, 1/0,4, /0,04 siBnsieTcs palMOHAIbHBIM?

1) 1/4000 2) 10,04

3) V0,4 4) HY OZHO M3 ITHX YHCE]

Beruucaute 3Hayenue Boipakenus 0,8x3 + 2x2 — 70 npu x = —10.
OrTBer:

CocTaBbTe Bblpak€HHWe I/ BBIYUCJIEHHUS MJIOLAAM 3alUTPHUXOBAH-
HOHM 4aCTH NPAMOYTOJbHHKA.

X

-

OTBeT:




10

11

12

, 3-k
Kakoe u3 BbIpa)KEHUH paBHO CTeneHH 7 2
3 3 -k

7 7
1) e 27— 7* 3) = 4) (7°)

y _._ ¥
x2+xy x2—-y?

Ynpoctute BbipaXkeHHe

OTBeT:

B kakoMm ciiyyae npeo6pa3oBaHKeE BBIMOJIHEHO HEBEPHO?
D —-(x-y)y—-2=WH—-x)(y—2)

2) (x+y)(y—x) = y?—x?

) (x-y-2)=y-z-x

4) —(-x)y(-2) = —xyz

PemnTte ypaBHenue 8 — 5(2x — 3) = 13 — 6.
OrBer:

OKpY>KHOCTb, M300pakeHHast Ha DHUCYHKE,
3anaetTcs ypaBHeHueM x? + y2 = 20, a nps-
Masi — ypaBHeHHeM y = 2x. Boruuciure
KOOpPAUHATHI TOYKH B.

OrTBerT;

ITpounTaiite 3amauy:

«CxkopocTb aBTOOyCa Ha 27 KM/4 00Jibllle CKOPOCTH BEJIOCHIIEAMCTA.
PaccTosiHMe OT ropojia 0 rmoceJjika BeJIOCUIIEANCT MPoe3KaeT 3a J Y,
a aBToOYyC 3a 2 4. KakoBa ckopocTp aBTOOYyCa?»

[Tyctb ckopocTb aBTOOyCa X KM/4. Kakoe ypaBHeHHE COOTBETCTBYET
YCJIOBHIO 3a1aYyu?

1) 5x = 2(x + 27) 2) 2x = 5(x — 27)

3) Sx = 2(x — 27) 4) 2x = 5(x + 27)

Tpu nocyieqoBaTeIbHOCTH, CPeAN KOTOPLIX €CTh apudMeTHyecKasi
IIPOTPecCusi U reoMeTpuyecKas Mporpeccus, 3alaHbl HECKOJIbKUMU
NePBbIMY YIeHAMU. Y KaXKuTe AJ1 KaXXI0M MOCaeA0BaTeJbHOCTH CO-
OTBETCTBYIOlllee €if yTBEPXKAEHHe.
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NOCNEAROBATEAbHOCTU VYTBEPXAEHUA
1.3.5.7. I10CJIENOBATEJbHOCTh He  SABJISAETCA HH
A)|3’5" 79" 1) | apudmerndeckoit  mporpeccuei, HU
reoMeTpru4eckoin
NocJjieloBaTeJIbHOCTb SABJISIETC apU(PMeTH-
B) [27,9;3; 1; .. 2) x E apuQ
4yeCKOM mporpeccuei
nocJjie TeJIbHOCTb SIBJIsIETCS [eOMeTpH-
B) |2; 5 8; 11; .. 3) 0CJ1el0BaTeTbHOCTS e p
yecKOH IMporpeccuen

OTtBerT: A b B

13 | Pemnte HepaBeHCTBO X2 —x — 6 > 0.

OTBeT:

14 | Ha xoopayHaTHOM NMpsAMON OTMEYEHbI YUCJIA X, Y U 2.

- ® ° >
x Y z
Kakas u3 pasHocreil z — X, X — ¥y, Z — y OTpULIaTeIbHa?
Nz—x Dx—y
3)z—y 4) HA OAHA U3 HMX

15 | YkaxuTe npsmyio, Kotopas uMeeT [Be 0OIHE TOYKU C rpadUKOM

dbyHkuuM y = —x2 + 4.

Dy=-15 Dy=0
y=4 4) y =15
16 | Auton u bopuc coBeplinan yTpeH- sh
HIOI0 MPOGEXKY MO ONHOMY M TOMYy | 6 AJ g
ke mapmpyty. Ha pucynke usobpa- | 5 4
’)KeHbl TpadHUKH, MOKa3bIBalOIIME 3a- |4 4
BUCUMOCTb PacCTOSIHMA S, KoTopoe 3 T
npobexan KaXAbli U3 HHUX, OT Bpe- :2 i
meHu Gera t. CKOJIBKO KHUJIOMETPOB 117 Iy
npobexxan AHTOH K TOMY MOMEHTY, O] 10.20.30.40.50_60_| £, MUH.
Korga bopuc mpobexan 4 km? I Y e

OTBer;
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17

18

19

20

21

22

23

N3 1500 pyuek B cpeaneM 90 He nuiuryT. KakoBa BeposiTHOCTH TOTO,
YTO CJY4YaliHO BbIOpaHHas pyyka OyaeT mucathb?

OrTBerT:

Ha nmpoTsizkeHUM OJHOMN HezesX ampesis B OXHO U TO Xe BpeMs Cy-
TOK M3MEPSIM TeMIepaTypy Bo3ayxa Ha yJuue (B rpaxycax Ilenb-
cuna): 7, 10, -3, 5, 0, —4, —1. Ha ckosibko OTJIHMYaeTCA CpeaHee
apudMeTHYeCKoe 3TOro Habopa YHCes OT ero MeJHaHbI?

OrBer:

YacTb 2

IIpu evinornenuu 3adanuti 19—23 ucnonv3yiime omoens-
Hotti aucm. Chauana yxaxcume Homep 3a0anusi, a 3amem
3anuwume ezo pewenue.

3anuiurTe ypaBHEHHE MPSAMOH, MapasiieibHOM MpsaAMoi y = 3x + 5
U npoxoasiieil yepe3d Touky C(—8; 4).

YnpocTtute BbIpakeHue

2 _ _ 2
(24y2+x+y+y x):(x2y+ 3y2 )
y2—-x2  x—y y+x x B +xly

JlaHa cucTeMa ypaBHEHUIA:

r

3x—2y =17,
1 x+y =4,
2x —y = p.

[Ipu KaKOM 3HaAYE€HHH P 3TA CUCTEMa MMeeT pellieHHe?

Ykaxurte Bce liejible YHCJA, KOTOpbI€ HE€ IPpUHALJIEKAT obJlactu
OINnpeaeJ€eHuA BbIPpaXXECHUA

Va2 —2x -3 +1/x%— 4.

JIBa BeJIOCHIIEANCTA BhiEXaJH OAHOBPEMEHHO M3 OJHOrO HYHKTa M
eayT B oAHOM HampaByieHnH. CKOpPOCTh NEPBOro BeJIOCHUITEAHCTA
15 kM/4, ckopocTb BTOporo 20 kM/4. Yepe3 yac 13 3TOro ke MyHKTa
BCJIe[' 332 HUMM BbIeXaJl TPETHIl BEJIOCHIIEAMCT, KOTOPHIH JOTHAJ
BTOPOTo Ha 2,5 4 mo3xe, yeM nepsoro. Haliaute ckopocTh TpeThEro
BEJIOCHUIIEINCTA.
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4.4. OTBeTbl M pelleHUn

Bapuanr

1

OTBeThl K 3aAaHuUAM 4actu 1

Homep 3apaHun 1] 2] 3 4 5 6 7
Otser 2|11 2|-650| ab—acunmalb—c) | 4 a;bb
Homep 3apanua | 8 9 10 11| 12 13
—4,5 wm x = —4,5;
’ " . [-3; 4] uan
Otser 2 _4l; 9 A(1;3)] 2| 231 C3<cx<4
2 2
Homep 3apanua | 14 | 15 16 17 18
B Ha 1
OTtBer 3| 4 OPHC, 0,95 nm 95% (cp.ap. =1,
Ha 20 MHuH
MenuaHa = ()
PeweHune 3apaHui yactu 2
19 | 3anuiuuTe  ypaBHEHMEe  MpAMOH,  MapaliebHOH  MPAMOIL

OTtBeT: y = —2x+ 11,

y = —2x + 4 u npoxoznsmeit yepes Touky C(7; —3).

Pewenue. VickoMmoe ypaBHeHue uMeeT BUA: y = —2x + b. IloacraBus
x =7 uy = —3 B 3TO ypaBHeHHe, HaiizieM, uTo b = 11. IToayyum ypab-
HeHHe y = —2x + 11.
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bannsi Kputepum oueHku BbINONHEHUA 3aAaHUA
2 [IpaBusIbHO omnpenesieHbl YII0BOM KO3(p(PHULUMEHT U HayaabHAsg OpPAM-
HaTa MCKOMOM NpPsIMOM, NMOJiy4eH BepHBIH OTBeT.
1 Xon peliieHHs1 BepHbIN, HO JOMylleHa BBIYMC/IMTENIbHAS OIIMOKA TPU
HaXOXXJACHUM HAYAJIbHOW OPAMHATHI MPSIMOA.
0 [pyrue ciyyau, He COOTBETCTBYIOIME YKa3aHHbIM KPHUTEPHSIM.

Kommenmapuii. OmumnbKy mpH MOACTAaHOBKe KOOpAMHAT Touku C B
ypaBHEHHe NPSIMOY CUUTAIOTCA CyLeCTBEHHBIMH.

20 | YnopoctuTte BoipaxkeHUe

(a+b_b—a_ 4a? )( a? +a+b)
b—-a b+a a2-b2)\b '

3_ gb? b2
OTBerT: 4a.

a+b b—a 4a> _ (a+b)’—(b—a) +4a® _
Pewenue. 1) b—a bra B - a3 =

_ 4ab+4a® _ da
 b2—-q@2  b-a’

a? a+b a?>+(b2-a?) 1
Dp—ar T B2 - bb-a) b-a

da 1
3)b_a.b_a_4a.

bannsi Kpurepuu OUEHKH BLINONHEHUA 3a\daHHUA

3 Bce npeo6pa3oBaHHsl BLINOJTHEHbI BEPHO, NMOJIy4eH BepHBIif OTBET.

[To xony pelieHusi aomyuieHa oaHa OMKMOKa/OMUCKa, C ee YyYeTOM pe-
IIeHHe OBEeIEHO M0 KOHIIA.

0 [pyrue ciy4yau, He COOTBETCTBYIOIIHE YKAa3aHHBIM KPUTEPHSIM.

Kommenmapui. Omnbky B npuMeHeHHH (GopMyJI, a TaK)Ke MPH HAXO-
XKJIeHUM 0OIlero 3HaMeHaTeNs Apobeit CUUTAIOTCS CYIECTBEHHBIMM; MPHU
HX HAIMYMH PellleHHe He 3aCYUTHIBAETC.
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21 | /laHa cucTeMa YypaBHEHUH:

[ 2x + 3y = 4,
S x—y=-3,
| x+ 2y = p.
IIpu kakoM 3HaYEeHHHU p 3TAa CUCTEMA MMeeT pellieHue?
OrBeT: p = 3.
Pewenue. 1) PemmM cucteMy ypaBHeHHH ix ;3;1/ =34’ MOJIYYUM:
x=-1,y=2.

2) HaiineM 3HaueHue p, IpH KOTOpOM mapa uucena (—1; 2) ansercs
pellleHHeM TPeThero ypaBHenus x + 2y = p. IloactaBuB aty napy uuces B
ypaBHeHHe, OJIyYuM: p = 3.

Bannbl Kpurepuu oueHKu BbINONHEHUA 3aRAHUA

3 Bce miaru BhINOJIHEHB! BEpHO, MOJY4Y€H BEpHBIi OTBET.

Xon pelleHUs BepHbIi, HO IOMYyleHa OHA BBHIYUCIUTEIbHAs OMMOKa
2 NpH pellleHUH CHUCTEMBl IBYX ypaBHEHHI WM NPH HAXOXIEHMM 3Ha-
YyeHHUs p, pellieHHe MPH 3TOM JOBEAEHO JI0 KOHIA.

0 Jpyrue ciy4au, He COOTBETCTBYIOL[HEe YKa3aHHBIM KPUTEPHSIM.

22 | YkaxuTe Bce Lejible YHCJIA, KOTOpble He MpUHALIEXaT 00JacTu
ornpezeieHUsA BbIPAKEHUA

Va2 —5x+6 + 1/x2 — 4.

OtrBerT: —1; 0; 1.
Pewenue. 1) Haiinem obJacTh onpezaeieHHs: AaHHOTO BBIPAXEHUS; IS

x2-3x+6 >0,
x2-(42>0.)

MHoXXecTBO pellieHHH MepBOro HEPaBeHCTBAa COCTOUT M3 JBYX JIyuei:
x €< 2 ux > 3. MHOXeCTBO pellieHMH BTOPOTO HEPAaBEHCTBA TaKXe COCTO-
UT U3 IBYX Jydyell: x < —2 u x > 2.

C noMoIbI0 KOOPAUHATHON MPSIMOM MOJIyYaeM, YTO MHOXKECTBO pellieHUi
CHCTEMbI HEPABEHCTB — 00bequHeH e aydyeld ¥ < —2, X > 3 M TOYKH X = 2.

9TOro peliuM CUCTEMY
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2) ITOMy MHOX€eCTBY He NpHHaAJIeXaT uenble yucaa —1; 0; 1.

/pyzoe 803moxcnoe pewenue. 11 KaxAOro cjiaraeMoro HaiaeM MHO-
XKECTBO 3HAYEHHMI1 X, IPH KOTOPHIX OHO He UMeeT cMbicyia. IlepBoe ciarae-
MOe He MMeeT cMbIciIa IpH 2 < x < 3; B 3TOM NMPOMEXKYTKE LeJIbIX YHCeJI
HeT. BTopoe ciaraeMoe He uMeeT cMbicia npu —2 < x < 2; B 3TOM IPO-
MeXYTKe TpH uessix yucia: —1; 0; 1. Takum o6pa3oM, JaHHOE BhIpakeHHE
He uMeeT cMbicaa mpu x = —1; 0; 1.

3ameuanue. Bo3aMOXXHBI HEKOTOpble BapHALlMM M IIPH NEPBOM, M IIPH
BTOpOM criocobax peureHusi. Hanpumep, npy nepeoM crocobe: AJs Kaskao-
IO HepaBEHCTBa MO OTAEJbHOCTH BBIMHKCHIBAIOTCA lLieJible YMUCJIA, He MPH-
HaJJieXxalllie MHOXKeCTBY PellleHHH, U T. A.

banas! Kpurepuu oueHku BbinonHeHnAa 3afaHUA

4 Bce maru BbINOJIHEHH! BepHO, MOJIyYyeH BepHbIii OTBeT.

Xon pellleHHs1 BepHBIii, HO JOMYyIlleHa OfHa OIIMOKa BHIYMCIMTEILHO-
ro XapakTepa NMpH HaXOXAEHMH KOPHell KBaJpaTHOTO TpeXuyjieHa M C
3 ee y4eTOM JajbHeillMe IIarM BRIMOJHEHH BEepPHO; WM JOIMylieHa
ommbKka Ha MOCJEAHEM liare NMPU HAXOXAEHUU IepecedyeHHs: MHO-
kecTB (NP BTOPOM cliocobe — oObeqnHEHHUs ).

0 leyme CJIy4YaH, HE COOTBETCTBYIOIIMEC YKa3aHHbIM KPDUTEPDHUSM.

Kommenmapuii. 1) Omnbkn B alrOpuTMax pellleHHsi KBaJpaTHBIX He-
PaBEHCTB SIBJIFIOTCS CYLIECTBEHHBIMH, IIPH MX HAJIUYMH pelIeHHe He 3a-
CYHUTBIBAETCS.

2) Yyanmiics MOXeT cCXeMaTHYECKH H300pa3uTh pellieHHe C IIOMOLIbIO
KOOpAMHATHOU NpsAMON. Ec/i pUCYHOK NTOHSITHBIA M OTBET BEPHBIH, TO pe-
IlleHHe 3aCYHUTHIBAETCA.

23 | V13 Typ6a3bl B OIHOM HaNpaBJIEHHH BBIXOAAT TPH TYPHCTa C MHTEP-
BasioM B 30 muH. IlepBbiit naeT co CKOpoCThIO 5 KM/4, a BTOPOH CO
CKOPOCTBIO 4 KM/4. TpeTHii TypUCT JOTOHSIET BTOPOTO, a €lile Yepe3
4 94 poronsier nepsoro. Haligure ckopocTh TpeTbero Typucra.

OTtBeT: 6 KM/u.

Pewenue. IlycTb ckOpOCTb TpeTbero Typucta X km/4. Torga ckopoctb
cOMMKeHHsl TPETHETO TYPUCTA C IEPBBIM PaBHA (X — 5) KM/4, a CO BTOPhIM
paBHa (x — 4) KM/u.
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B MOMeHT BBIXOJa TPETHEr0 TYPHCTA MEPBBI HAXOAWJICA OT HEro Ha
PacCTOSAHMH 5 KM, a BTOpOil — Ha paccTosiHUHU 2 kM. COCTaBUM ypaBHEHHE:
5 2
x—5 x-4
OTBETCTBYET YCJIOBHIO, TaK KaK CKOPOCTh TPETHETO TYPUCTA JAOJKHA OBITH
OoJibllie CKOPOCTH Ka)kJOTO M3 MEPBBIX ABYX TYPHCTOB. Takum o6pa3oM,

CKOPOCTb TPEThero TypucTa paBHa 6 KM /4.

= 4. Ero xopuu: x; = 6, x, = 3,75. Bropoii kopeHb He co-

bannst Kpurepuu oueHku BbinonHeHHA 3afiaHUA

[IpaBUJIbHO COCTaBJIEHO M pellleHO ypaBHeHHe, MPaBHJbHO BhIOpaH

4 v ‘-'
KOpeHb, COOTBETCTBYIOIMNA YCJIOBHIO 331a4H, MT0JIy4€H BEPHBINA OTBET.

Xon pellleHHs] BepHbIM, HO Ha IOCJeHEM Ilare JIOMyllleHa OAHa
omMOKa BBHIYMCIIMTEILHOTO XapaKTepa MNPH HaXOXAEHMM KOpHei
3 YPaBHEHHUs, C ee yYeTOM pellleHHe JOBeJeHO N0 KOHIA; WM MPH Mpa-
BWIbHBIX BBIYHCJIEHMSX He OTOpOIEeH KOpeHb YpaBHEHHsl, He yIOBJie-
TBOPSIIOLIMI YCJIOBHUIO 33Ja4yH.

0 Hpyrue ciayyau, He COOTBETCTBYIOLHE YKa3aHHBIM KPUTEPUSIM.

Bapuaur 2

OtBeTbl K 3apaHuAaM yactu 1

Homep 3apanma | 1| 2 { 3 4 5 6 7 8
Oteer 1113|670 yx—yzmwmylx—2z) | 3 xx—yy 3
Homep 3apanun 9 10 11| 12 13
2,5 wim
x = 2,5; _ (—o0; =2] U [3; +00)
OrBer )15 B(—2;-4)| 2 | 132 WH X< -2 x> 3
2’ 2
Homep 3apanus 14 | 15 16 17 18
0,94 Ha 2 (cp. ap. = 2,
Orser 2 4| Sxm i 94% MeauaHa = 0)
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PeweHue 3apaHuin yactu 2

19 | 3anuiuuTe ypaBHEHHE MPAMOH, MapayljieJIbHOM MPAMON iy = 3x + 5

U npoxosiiieit yepe3 Touky C(—8; 4).
OTtBeT: y = 3x+ 28.

Pewenue. VickoMoe ypaBHeHHe uMeeT BuA: y = 3x + b. IloactaBus
x = —8 u y = 4 B 3TO ypaBHeHuUe, HaiigeM, uto b = 28. Ilosyyum ypaB-

HeHue y = 3x + 28.

bannst Kputepum oueHKM BbINOAHEHUA 33aHUA
2 IIpaBusibHO omnpenesneHbl yrioBo¥ Ko3ag@HUIMEHT U HayalbHasl OpAM-
HaTa MCKOMOH NpPsIMOM, NOJiy4eH BepHBbIN OTBeT.
1 Xon pelleHHsi BepHbIH, HO JOMyleHa BBIYMCIMTENIbHASI OIIKMOKA MpHU
HaX0X/IeHMH HAaYabHOM OpPAMHATHI MPSAMOM.
o Ilpyrue ciy4yay, He COOTBETCTBYIOLINE YKa3aHHBIM KPUTEPUSIM.

Kommenmapuii. OminOKM npu MOACTaHOBKE KOOPAHMHAT Toyku C B
ypaBHEHHeE NMPSIMON CYHUTAIOTCA CYylIeCTBEHHBIMHU.

20 | YnpocTtute BblpakeHue

2 _ _ 2
(24y2+x+y+y x):(x2y+ 3y2 )
yi—-x2  x-y y+x x x3+xty

OTBeT: 4y.

42 xty y-x _ AP -(@+y) -2 _
y:—x?2 x-y y+x y?—x?
_ Ay’ -4xy _ 4y

Pewenue. 1)

2y X=¥ y> _x*-yr+yr 1
x?2 x3+x2y x2x+y x+y’
vy 1 _

3)y+x'x+y_4y°
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bannel Kputrepuu oueHku BbinonHeHUA 3afaHUA

3 Bce npeo6pa3oBaHusi BbITOJIHEHBI BEPHO, ITOJIyYeH BEPHBIii OTBET.

2 [Io xony peureHusi momyliieHa oAHa OMIMOKA/OMKMCKa, C ee YYETOM pe-
lIeHHe J0BeJeHO A0 KOHIIa.

o Jlpyrue ciydyad, He COOTBETCTBYIOIHE YKA3aHHBIM KPUTEPHSIM.

Kommenmapuii. Ommnbku B mpuMeHeHUH (POPMYJI, a TaKXKe MPH HaXo-
XIEHUH 0011ero 3HaMeHaress ApoOeil CYUTAIOTCA CYLIECTBEHHBIMH; TPH
YX HUIMYUM pelieHHe He 3aCYUTHIBAETCS.

21 | /lana cucteMa ypaBHEHUIA:

( 3x—-2y =1,
R x+y =4,
2x —y = p.
IIpu kakoM 3HaYEeHUH p 3Ta CUCTeMa UMeeT pellieHue?
OTtBeT: p =5.
L 3x—-2y =17,
Pewenue. 1) Pemnm cuctemy ypaBHeHHIA MOJIyYUM:
x+y =4,
x=3,y=1.

2) Haiinem 3HaueHHe p, IpH KOTOPOM mapa 4uce (3; 1) siBiasercs pe-
IleHUEM TpeTbero ypaBHeHusA 2x — y = p. IloacTaBUB 3Ty mapy uucen B
ypaBHEHHeE, MOJY4YHM: P = J.

Bannsl Kputepumu oueHKM BbINONHEHUA 33RaHUA

3 Bce maru BhINIOJTHEHBI BEPHO, NOJIyYeH BEPHLIN OTBeT.

Xon pelleHHs1 BepHBIii, HO AOMYIIEeHA OJHA BBIYMC/IMTEIbHAs OlIMOKa
2 IIPU pellleHHH CHCTeMbl ABYX ypaBHEHMH WJIM MPH HaXO0XXAEHUH 3Ha-
YeHHs p, pellleHHe NPU 3TOM JIOBeAEHO A0 KOHIIA.

0 Ilpyrue ciy4yau, He COOTBETCTBYIOLIME YKa3aHHBIM KPHUTEPHSIM.

22 | YkaxuTe Bce IeJible YMCJIa, KOTOPblE HE MPHHAAJIeXaT 00JacTu
ornpe/esieHUs1 BbIPAXKeHHUsI

| Va2 —2x -3 + x2 - 4.
OtBeT: —1;0; 1; 2.
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Pewenue. 1) Haitnem obacTb onpeeieHusi JaHHOTO BbIPAXKEHHUS; /1Sl
x2-2x-3 >0,

3TOrO PEIUM CHCTEMY
x2—-4>0.

MHoxecTBO pellieHHii ePBOr0 HepaBeHCTBa COCTOMT M3 ABYX JYy4Yeii:
x < —1 1 x > 3. MHOXeCTBO pellieHU BTOPOrO HepaBEHCTBA TaKXe CO-
CTOUT M3 ABYX Jydel: x < —2 ux > 2.

C moMolbl0 KOOPAUHATHOHN MPSAMOM MMOJIyYyaeM, YTO MHOXKECTBO pelile-
HUMI CUCTeMbl HEPABEHCTB — 0ObenHEeHHe Jyueld x < —2 u x > 3.

2) JTOMy MHOXECTBY He NMpUHaAJexat ueyble yuciaa —1; 0; 1; 2.

[ pyroe Bo3aMoxcHoOe pelieHue. /s KaXxa0ro cjaraeMoro HauaeM MHO-
’KEeCTBO 3HAUYEHMUI1 X, MPU KOTOPBIX OHO He UMeeT cMbiciia. IlepBoe ciarae-
Moe He uMeeT cMbicia Ipu —1 < x < 3; ueJible YUCIa B 3TOM MPOMEXKYT-
ke: 0; 1; 2. Bropoe ciaraemoe He uMeeT cMbIcIa MPU —2 < x < 2; 1eJIble
yuciia B 3ToM npoMexyTke: —1, 0, 1. TakuM o6pa3oM, JaHHOE BHIPaXKEHHE
He uMeeT cMbicaa mpu x = —1, 0, 1, 2.

3amevanue. Bo3MOXHB HEKOTOPBbIE BapHallMM M IIPU NEPBOM, U IPHU
BTOpOM crocobax peumenusi. Hanpumep, npu nepsom criocobe: A Kaxa0-
rO HEpaBEHCTBa IO OTAEJbHOCTH BBIMMCBHIBAIOTCA lLieJible YMCJIA, HE TMpHU-
HaJjiexalllyie MHOXKeCTBY pelleHHH, U T. I.

bannbi Kputepuu oueHKu BbINONHEHUA 3aAaHUA

4 Bce maru BRINOJIHEHBI BEPHO, NOJYy4YECH Beprlﬁ OTBET.

Xon pelieHusi BepHblii, HO JOMylleHa OfHA OWMOKa BbIYUCINTEILHO-
r0 XapakTepa IpU HaXOXJAEHHMH KOPHel KBaJPaTHOTO TpeXwieHa W C
3 ee y4yeTOM JajibHeiflie IIard BbINOJHEHbl BEPHO; MJIM JOMYyIeHa
omwbKa Ha MOCJeqHeM IIare NMPH HaXOXIEHHWH TepeceyeHus: MHO-
’kecTB (MIpU BTOPOM criocobe — oObeanHEHHU).

0 Jlpyrue ciay4aH, He COOTBETCTBYIOLHE YKAa3aHHBIM KPUTEPHUSIM.

Kommenmapuii. 1) OmnbKy B arTOPUTMAx pellleHUsI KBaJPaTHBIX He-
PaBEHCTB ABJIAIOTCA CYlIeCTBEHHBIMH, NMPU MX HAJUYMU pellieHHe He 3a-
CUMUTBHIBAETCS.

2) Yyamuiicsi MOXKeT CXxeMaTH4eCKH H300pa3UTh pellieHHe C MOMOIIbIO
KOOpAMHATHOM NpsAMOM. Ec/iM pUCYHOK MOHATHBIN U OTBET BEPHBIH, TO pe-
'IlleHHe 3aCYUTHIBAETCA.
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23 | /IBa BesiocuIneanCTa BbleXaJld OJHOBPEMEHHO M3 OAHOIO IyHKTa U
eAyT B OAHOM HamnpaBjieHMH. CKOPOCTb NEPBOr0 BeJIOCUIEAMCTA
15 kM/4, ckopocTb BToporo 20 kM/4. Uepe3 yac M3 3TOro ke MyHKTa
BCJed 3a HUMHU BbleXall TPETHUH BeJIOCUIIEAUCT, KOTOPBIM AOTHAJ
BTOPOTO Ha 2,5 4 mo3xe, yeM nepBoro. Haiizure cKopocTh TPeThero
BEJIOCUIIEJUCTA.

OTBeT: 25 KM/u.

Pewenue. Ilyctp ckopocTh TpeThero Besiocuneaucta x kM/4. Toraa
CKOPOCTh COJMXKEHHMsI TPEThEro BEJOCHUIIEJUCTa C MepBbIM paBHA (x — 13)
KM/4, a cO BTOpbIM paBHa (x — 20) kM/4. B MOMeHT Bhle3a TpeTbero Be-
JIOCHUITEZIUCTA MePBhIH HAXOAMUJICA OT HEro0 Ha paCcCTOSAHMM 15 KM, a BTOpPOi —

15
—50 " 3-15 - 2,5. Ero
KOpHU: X, = 25, x, = 12. BTOpoii KOpeHb He COOTBETCTBYET YCJIOBHIO, TaK
KaK CKOPOCTh TPEThEro BeJIOCHIEAMCTA AOJKHA ObITh 60JIbllie CKOPOCTH
KaX/IOTO M3 IEPBLIX ABYX BeJIOCHIEAUCTOB. TakuM 06pa3oM, CKOPOCTb
TPETbEro BeJIOCUIIEIUCTa PaBHA 25 KM/Y.

Ha pacctrosgsHuU 20 kM. CocTaBUM ypaBHEHUE:

bannbi Kputepuu oueHKH BbINONHEHHUA 3aAaHHA

[IpaBHJIBHO COCTaBJIEHO M pellleHO ypaBHEHHe, MPaBMJIBHO BBIOpaH

4 L =
KOp€Hb, COOTBETCTBYIOLIMH YC/IOBHIO 3a/la4H, I10JIy4Y€H BEpPHbIH OTBET.

Xoa pemleHHss BepHbI, HO Ha [MOCJeqHeM I[Iare JOMylleHa OJHa
omnOKa BBIYMCIMTENBHOTO XapakTepa IPH HAXOXKIAEHHMHM KOpHeii
3 ypaBHEHHs, C ee yYeTOM pellleHHe AOBeJeHO 10 KOHIIa; WM IIpH Mpa-
BHJIbHBIX BBHIYHCJIEHMSIX He OTOpoOIleH KOpeHb YpaBHEHMs, He YIOBJie-
TBOPSIIOIIMIA YCIOBUIO 3a1a4M.

0 Jlpyrue ciyyau, He COOTBETCTBYIOIHE YKa3aHHbIM KPHUTEPHUSIM.
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