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1. 0 HOBOW ®OPME T'MA NO ANTEBPE

06wue nonoxeHus

Hoseii 9x3aMeH 1o ayirebpe co31aBAJICS KaK eCTECTBEHHOE Pa3sBUTHE Jiei-
cryfontero. OH COXpaHsieT BCe ero MPUHLIUIUAIBHBIE 0COOEHHOCTU. DTOT
9K3aMeH TpeAIoaraeT MPoOBEPKY YCBOEHUs MaTepuaa Ha 6a3oBOM M TO-
BBILIIEHHBIX YPOBHSIX, YTO J3€T BO3MOXXHOCTb YYaLIMMCSI C PAa3HBIMU CIIO-
COGHOCTSAMM M MHTEPECAMU MPOAEMOHCTPUPOBAThH CBOIO PEAIBHYIO MOATO-
TOBKY. B HeM coxpaHsieTcst ujest pe3epBHOTO YMCJIa 3a/JaHUi, U TEM CaMbIM
00ecieYnBaeTCst MPaBo y4Yaulerocs: Ha oubKy, Ha BbIOOD 332y IS PeLeHust.

OCHOBHbIE H3MEHEHWsI, KOTOPble BHOCSTCSI B CUCTEMY TOCY/apCTBEH-
HOi1 (uTOrOBOI) arrecTauyuu B 9 Kjacce, CBA3aHbl C OOLIMM HaNMpaBIeHUEM
MOJIEPHU3ALUM CUCTEeMbI 06pa3oBaHus, KOTOPasi, B YaCTHOCTH, HpeAINoa-
raer 6osiee coBpeMeHHbIE CHOCOObI U METOZbI KOHTPOJISI, afleKBaTHbIE CO-
BPEMEHHBIM TPeOOBaHUSIM K TOATOTOBKE yyauuxcsi o0ueo6pasoBaTeib-
HbIX y4YpexJIeHHid. T U3MEHEHNsI HAlpaBJIeHbl, BO-TIEPBhIX, Ha obecreye-
Hue 0ObEKTUBHOCTH M HE3aBUCUMOCTH TIPOLEYPBI OLlEHUBAHUST YYeOHBIX
JOCTIKEHM YyalluXcsl, BO-BTOPBIX, Ha ycuieHue ee nuddepeHnupyio-
wux Bo3MoxkHocTed. IlocyenHee cBsi3aHo U ¢ BBeJeHMEM NPOQUIBHOrO
0o0by4yeHHs yYalIUXCS B CTapUIMX Kjaccax obuieo6pa3oBaTebHbIX YIPexK-
JeHUiH, KOTOpoe NUKTyeT obecreuyeHue BbICOKOH mubdepeHIUpyeMOCTH
OLIEHUBAHUSA C TeM, YTOOBI PE3yJIbTAThl IK3aMEHA MOTJIM UCIOJIb30BaThCs
npu GOpMHUPOBaHUM TPOUIIBHBIX KJIACCOB, a TAKXKE MPH HabOpe B yUpex-
JEHMsI CUCTEMBI CPEHETO TPOGECCHOHATBHOTO 00Pa30BaHMUsI.

Ilepeson Ha 6osee OOBEKTUBHYIO W IPO3PAYHYI0 OCHOBY BOIMPOCOB
npyueMa B NpodubHbIE MIKOJBI U KJIaCChl pealu3yeTcsl Yepe3 INepexol K
«BHEIIHel» Tpolefype MPOBeJeHUs] BBIIYCKHBIX 9K3aMEHOB JeBSITHKJIAC-
CHMKOB B3aMeH TPaAMIMOHHON BHYTPHIIKOJBHOM Ipoiexypbl. OCHOBHBIM
MEXaHU3MOM IIepexojia K «BHENIHUM» (hopMaM OlleHMBaHMsI Y4eOHBIX 1O-
CTIDKEHUU YYalIHXCst SIBJISTIOTCS PETHOHAJIbHBIE WV MYHUIMITAIbHbIE 9K3a-
MeHauuoHHbie Komuccuu (PIK, MIK). B ¢pyHkumu aTux KoMuccuil Bxo-
JUT pellieHue BCeX OPraHU3allMOHHBIX BOIIPOCOB, CBSI3aHHBIX C IPOBEIEHUEM
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rocy/1apcTBEHHOM (MTOrOBOil) aTTeCTauMy, B YaCTHOCTH, CO3AaHKeE Mpex-
METHbIX 3K3aMEHAIIMOHHBIX KOMUCCHH, KOTOPBIE OCYLIIECTBIISIIOT IPOBEPKY
u orleHuBaHue pabot yyanuxcsi. B coctaB koMuccHit BXOAST ClIENUATMCTbI
METOAMYECKUX CIayX0, pyKoBoauTesm -0011e00pa30BaTEIbHBIX YUPEXe-
HMil, TIPEACTABUTENIM YUYPEXXAEHMIl HayalbHOTO U cpefHero mpodeccuo-
HaJIbHOTO 00Pa30BaHMsI, a TAKXKE POAUTENBCKOM 0OLIECTBEHHOCTH.

Cosaanne POK u M3K mnossossier peannsoBaTh Takoil KJII0YEBOU
TIPUHIUI TIOCTPOEHHUS] HOBOM CHCTEMbI MTOTOBOH aTTECTAalMH BBITYCKHM-
KOB OCHOBHOM HIKOJIBI, KaK pasjie/ieHde GYHKIUU OOyuyeHuss u QyHKIMU
11poBepKH yueOHBIX ToCTKeHHUit obyyaembix. HoBast mpouesypa nposeze-
HUSI 9K3aM€eHa He IpelyCMaTpPUBAET IPUCYTCTBHE B ayAUTOPHH, B KOTOPOU
IIPOBOAUTCS 9K3aMeH, yUWTeJIsI, [IPefojaBaBLIero B atoM kiacce. OnHako
OH MOJKET BXOJMTb B COCTaB IPeJIMETHOU 3K3aMEHAIIMOHHOI KOMKUCCHMY, B
(byHKIMK KOTOPOIi BXOAWUT NPOBEPKA 3K3aMeHALMOHHBIX PaboT 1 BhICTaB-
JIeHYe OTMETKHY 32 WX BBINOJHEHHE, DTO BO3MOXKHO, BJ1aroaapsi aHOHUMHO-
CTU TIPOBEPKU 3K3aMEHAMOHHBIX PabOT yyauiuxcs.

Copep)kaHue M CTPYKTypa
KOHTPONbHO-U3MEPUTENbHbIX MaTepuanos

ColepxxaHue 3K3aMEHALMOHHBIX 3aAaHuil mo anarebpe HaXOAUTCSA B
paMKax coziepxaHusi oOpa3oBatusi, 0603HaueHHOro «DenepanbHBIM KOM-
NOHEHTOM TOCYZapCTBEHHOTO CTaHaapra obiiero obpasoBaHus. MarteMa-
Tika. OcHoBHoe obuiee oOpasoBatue; 2004».

Pabora coctont u3s aByx uacreil. Obiee KOJUYECTBO 3ajaHuii B pabo-
Te — 21.

YacTp 1 HanpassieHa Ha TIPOBEPKY AOCTHXEHMST YPOBHSA 6a30Boi 1moj-
rotoBku. OHa cozepxut 16 3anaHuii, NpeaycMaTpUBAOIMX TPU (POPMBI
OTBETA: C BHIOOPOM OZHOTO BEPHOrO OTBETA M3 YETHIPEX IPEIJIOKEHHBIX, C
KPaTKHUM OTBETOM M Ha COOTHECEHHE.

C noMowbio 3THX 3aJaHuii NPOBEPSIETCS 3HAHWE W NMOHMMaHME BaX-
HbIX 3JIEMEHTOB COZIE€PXKaHMs (MOHSTHM, UX CBOUCTB, PUEMOB DPEIIEHUS
3ajay M Ip.), BJaJleHWE OCHOBHBIMU aJIFOPUTMAaMU, YMEHHE TPUMEHUTH
3HAHUA K peleHMI0 MaTeMaTHYeCKUX 3a/ay, He CBOASIIUXCA K MPSIMOMY
NIPUMEHEHUIO AJITOPUTMA, a TaKXe NMpPUMeHeHWe 3HAHWN B MPOCTEHIINX
NpakTHyecKux curyauusx. [Ipy BeIoJHEHUU 33jaHUU MEPBOit YacTu yya-
IKeCsT TaKkXKe JOJDKHBI IPOJEMOHCTPUPOBATh ONpeJeIEHHYI0 CUCTEMHOCTD
SHaHUH U WKMPOTY MpeACTaBIEHHI, yMEHUE TIEPEXOAUTD C OAHOTO MaTeMa-
THYECKOro si3biKa Ha JAPYrow, y3HaBaTh CTaHAAPTHBIE 3a/[a4M B Pa3sHOOO-
Pa3HBIX (opMyIMpoBKax.



B ocHOBY CcTpyKTypupOBaHUs NIepBOi YacTu pabOTHI MOJIOXEH COAep-
JKaTeJIbHbII TPUHIUI 3aJaHusl PAaCHOJIOXKEHbl TPYNMIaMU B COOTBET-
CTBMH C pa3jiesiaMH COZIEPXKaHMsI, K KOTOPbIM OHM oTHOcsTCs. Jlst obecrie-
4eHMsl HOJHOTHI ¥ NIPEACTaBUTENBbHOCTY IPOBEPKU BCe apudMeTnKoanred-
paMyecKoe COfepXaHHe Kypca OCHOBHOW IIKOJIbI Pa3[ieJieH0 Ha CeMb
OJI0KOB: uucna; Gyxeennble BbIPANCEHUS; NPe0bPA30BanuUs an2ebpPauUYecKux
BYIPANCEHUT; YPABHEHUSL U CUCTEMBL YPABHEHUI, HepaBeHCmed; Nocie008a-
menvrocmu u npozpeccuu; Gynxyun (B Gavxaiiieil nepcnexTUBe STOT Ne-
peuenb GyneT HomosHeH 6JIOKOM, COAEPHKALIMM BEPOSATHOCTHO-CTATUCTH-
yeckuil MaTepuain). B nepBoii yactu n060il paboThl BCeraa NpeACTaBaeHbl
BCe IlepevyMCIeHHbIe Pa3/iesibl, IPUYEM YUCIIO 33/laHUM 110 KaX0MY U3 HUX
IPUMEPHO COOTBETCTBYET YZAEJIbHOMY BECy 3TOrO pa3fiesia B LIKOJbHOM
KypCe ¥ SIBJISIETCSI MHBADUAHTHBIM JUIS Kaxkaoi paborsl. ITociexoBareb-
HOCTb XK€ TPEIBSIBICHUsT 3TUX 6JIOKOB B KOHKPETHBIX 9K3aMEHAMOHHBIX
paboTax MOXET BapbUPOBaThC.

YacTs 2 HampaBieHa Ha Au¢depeHIIMPOBAHHYIO MPOBEPKY MOBbIIIEH-
HOTO ypOBHs BiaJieHus1 MatepuasoM. OHa COAEPXKUT 5 3ahaHUil PasHOro
YPOBHSI CJIOXHOCTH, TPeOYIOLIMX Da3sBEPHYTOro oTrsera (C MOJHOU 3a-
NUCBIO pelieHus1). Bce nsTh 3a4ay MpeCTaBisIIOT Pa3Hble Pa3fiesibl COAEP-
xaHus1. Kakzoe U3 HUX OTHOCHUTCSI K OHOMY M3 CJIelyIOLIMX CEMU pasjie-
JIOB: 6bIPAXNCEHUS. U UX NPe0OPA306AHUS; YPABHEHUS, HEPABEHCMEA; PYHK-
UuU; KOOPOUHAmMbL U 2ZpApuKU; apugmemuueckas U 2e0MemMpPUYECKas
npozpeccuu; mexcmoegvle 3a0auuU.

Bce 3apanus aToi 4acTu HOCSIT KOMILJIEKCHBIN XapakTep. OHM MO3BO-
JSIIOT TIPOBEPUTDH BJiajieHre (HOPMaTbHO-ONEPATUBHBIM anrebGpanyecKuM
anmapaTtoM, CHOCOOHOCTh K WHTErpallMM 3HAHWI W3 Pa3MUYHBIX TEM
IIKOJIBHOTO KypCa, BJIaJieHHE MCC/IeNOBaTeIbCKUMM HaBBIKAMM, 2 TaKXKe
yMeHue HalTU U MPUMEHUTb HECTAHAAPTHBIE IPUeMBI paccyxaenuii. [Ipu
BBITIOJIHEHUM BTOPO# YacTé paboThl yUalIMecs AOJOKHBI TPOEMOHCTPUPO-
BaTh yMEHHE MaTEMAaTHYECKN FPAMOTHO 3alMCaTh PelieHue, IPUBOAS NpY
3TOM HeOoOXOJMMBbIe TIOSCHEHUSI U 0OOCHOBAHUSI.

3amaHyst BO BTOPOI YaCTU PACIOJIOKEHBI TT0 HAPACTAHUIO CIOXKHOCTH —
OT OTHOCHUTEJIBHO NMPOCTOi 3a7iayM A0 3aAay AOCTATOYHO CJIOXKHBIX, Tpe-
Gyiommux cBOOOJHOTO BJIAJEHUsI MaTepHa oM Kypca M BBICOKOTO YPOBHs
MareMaTuyeckoro pasputhsi. MaKTHYECKH NP 3TOM BO BTOPOU 4acTH pa-
6O0TBI Ipe/ICTaBIeHpl TPU PasHbix ypoBHst. ITepBoe 3ananue (3aganue Ne 17
B 9K3aMeHalMOHHOI pabore), camoe npocroe. Kak mpasuiio, oo Hampas-
JIEHO Ha MIPOBEPKY BiaJeHUsi GOpMaTbHO-ONIEPAaTUBHBIMU HaBBIKAMU: Hpe-
o0pa3oBaHue BHIPAKEHMs], PelIeHUE YPABHEHWs], HEPABEHCTBA, CHCTEMBI,
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ioctpocHue rpaduka. Ilo ypoBHIO CI0)XKHOCTH 9TO 3ajiaHue JULIb HEMHO-
M [IPEBBILIAET 0Bs3aTebHbIH YPOBEHb.

Cuienyomde nsa 3ananust (3aganus 18 u 19 sx3aMeHannoHHo# pabo-
p1) 60JIE€ BHICOKOTO YPOBHSI, OHH CJIOXHEE IEPBOTO U B TEXHUYECKOM, U B
JIOTHUECKOM OTHOIIEHUH, NPU UX BBIMOJHEHUM YacTO TPUXOAUTCS UHTET-
pUpOBaTh 3HAHHUS U3 Pa3NUYHBIX PasZiesioB Kypca, T.e. OHM, KaK NPaBUIIO,
HOCAT KOMIUTEKCHbIH XapakTep. [Ipu xopoileM BBINOJHEHUU NMEPBOH 4a-
cTH, NPABUJIBHOE DEIeHWe ITHX 3aaHuil yxXe obecreyrBaeT MOJTyvyeHue
«IATEPKU».

Y, naxoneri, nocaeguue asa 3aganus (Ne 20 u 21) — nHaubGonee CroXK-
Hbic, OHM TPEOYIOT CBOOOAHOTO BJIA/IEHUS] MATEPUAIOM U JIOBOJIBHO BBICO-
KOO yPOBHS1 MaTeMaTU4eCKOro pa3BuTHs. Paccuntadsl 3T 3aa4u Ha BbI-
MyCKHUKOB, U3Y4YaBIIMX MaTeMaTHKy 6oJiee OCHOBATEIbHO, YeM B PaMKax
NATUYACOBOTO Kypca — 3TO, HAlpuMep, YiyOJeHHblH Kype MaTeMaTuKy,
3JIEKTUBHbIE KYPChI B XOfie MPeAnpodHIbHOIl NOATOTOBKH, MaTeMaThye-
CKHe KPYXXKU U TIp. XOTs 3T 331alils HE BBIXO/SAT 32 PAMKHU COJEPIKAHUS,
pe/lyCMOTPEHHOTO CTAHAAPTOM OCHOBHOM INKOJBI, IPU UX BBIIIOJHEHUU
BBIYCKHUK UMeET BO3MOXXHOCTb NIPOJIEMOHCTPHPOBATD BJIaJieHUE JI0BOJIb-
HO HIMPOKAM HaGoOpPOM HEKOTODPBIX CIIEHUABHBIX MPHEMOB (BBIOJIHEHUS
npeoOpa3oBaHuil, pelleHUs] ypaBHEHWil, CCTEM YpaBHEHWI), MPOSIBUTh
HEKOTOpbIe 3JIeMEHTapPHbIE YMEHUSI MCCJIEJ0BATENBCKOTO XapaKTepa.

0 cucreme oUeHUBAHUA

Crenuduka MaTeMaTUKM Kak IIKOJBHOTO NMPEAMETa COCTOUT B TOM,
4TO €€ U3yuyeHue B 3HAUYMTENIbHOM CTENIEHU CTPOUTCST Ha CUCTEME OTIOPHBIX
3HaHWH, 6e3 OBJAZIEHUs] KOTOPLIMU HEBO3MOXKHO JaJIbHelllee IPOABUKE-
Hye no Kypcy. IlosTtoMy B Xoze 3K3aMeHa ydauiuiicsi AOJKeH MPOAeMOH-
CTPHPOBATh HAJINYUE ¥ HETO OMIOPHBIX 3HAHUHN, KOTOPbIE O3BOJISIT EMY XO-
Ts 6bI Ha MMHUMAJILHOM YPOBHE U3yYaTh KyPC MAaTEMaTHKM CTapliei KO-
Jibl. VIMEHHO 3TUM OOBSICHAETCS TIPUHSITBIA TPH OUEHWBAHUU TOAXOM,
COTJIACHO KOTOPOMY [JIs1 TOJY4YeHUs MUHUMAJIBHOU MMOJIOXHTEIbHOI
OTMETKM .yYalllMiCsl JOJDKEH BBIMOJHUTD ONpefesieHHOe, (PUKCUPOBaHHOE
KOJIMYECTBO 3ajaHKi TIepBOU YacTu sK3aMeHanoHHo! pabotsl (B 2008 ro-
1y — 8 3ajanuii u3 16); B MPOTMBHOM CJIyyae eMy BbICTABJISIETCS HEYI0B-
JIETBOPUTE/IbHAsI OTMETKA, U Pe3yJbTaThl BbINOJHEHUs 3aJaHMil, BTOpoi
4acTu He yyuThiBaloTCsA. TakuM 06pa3oM, repBasi YacTh IK3aMeHAMOHHON
PaboThI CIyXMT JONYCKOM K IPOBEPKe Ha IOBbILIEHHOM ypoBHe. Takoit
HOAXOA K OLIEHUBAHUIO YPE3BBIYAHHO BaXKeH, TaK KaK B 9-M KJacce Heob-
X0nuMo obecrieynTb BO3MOXKHOCTb MPOAOJ/DKEHUS] 00yYeHWst B CTapiieM
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3BeHe, IIPUYEM, He TOJIbKO TI0 MaTeMaTHKe, HO ¥ 1O [APYTMM MpeaMeTaMm,
TaK KaK OTCYTCTBUE OINpeJeJIEHHbIX MaTeMaTUYeCKUX 3HAHWU HEraTHMBHO
OTpa’kaeTcsi Ha U3y4eHUU NPeIMETOB €CTECTBEHHOHAYYHOrO LUKJIA, a He-
JOCTaTKY B Pa3BUTHM JIOTHYECKOTO MBILIEHUS] — M HA U3YYE€HUH [YMaHU-
TapHBIX IIPEAMETOB.

IIpensnoxxenHas K MCIOJb30BAHUIO B HOBBIX YCJIOBUSIX HEKOMITEHCA-
TOpHasl CUCTEMA OLEHMBAHUsI PabOTAaeT U B PaMKax TPAAMIIMOHHOM Trocy-
IapCTBEHHOMN (MUTOrOBOIT) arrecranuu o anrebpe (pUYeM, BBIMYCKHUKOB
He TOJIbKO OCHOBHOM, HO ¥ cTapiiei mkoJbl) yxe 6osee 10 yer, oHa «Ipo-
siBua cebsi» C MOJIOKUTENBHOM CTOPOHBI, C/IENAB MOPANOK BbICTABJIEHHSI
oLeHKHU Gosiee MPO3pavyHbIM, a TPEGOBAHUST K MATEMATHYECKOM TIOATOTOBKE
yyaiiuxcst 605ee KOHKPETHBIMU.

Jlnst oLleHWBaHUST PE3yIbTATOB BHIMOJHEHUS! PAbOT yYalIMMUCS HAps-
[y C TPaAULMOHHOU OTMETKOU «2», «3», «4» U «5» MPUMEHSIETCS €llle
O/IMH KOJIMYECTBEHHDI MOKa3areab — o0uuii 6au, KoTopbiil popMHUpyeT-
Cs1 lyTEM CYMMUPOBaHUsI GAIJIOB, OJYYEHHBIX YYAUIMMCS 32 BBIOTHEHHE
nepBoii ¥ BTOPOM yacteil paGotbl. Bce 3azanust B mepBoil YacTH MMEIOT
oJvHaKoBbIil Bec. Kaxk/oMy 3a/jaHUI0 BTOPOU YacTH W3HAYaJbHO MPUCBA-
MBAETCSl ONpPE/IEEHHBI!l Gl MO0 TPOrPeCCMBHOMY HPWHIUMY. Beimyck-
HUK, IEMOHCTPUPYIOIIUI yMEHNE PELUMTh 33/1auy ONPEeJIEHHOTO YPOBHS,
HOJIyYaeT YCTAHOBJEHHBIN OLT (MM «4aCTUYHbII» OaJt, 3aBUCSILIMEA OT
NOTpelIHOCTed U HefoueToB B pelleHuu). IIpu 3TOM NpPUHHUIIUAIBHBIM
YCJIOBUEM SIBJISIETCSI CHIeAyIOlee: 3a/jaHye OLEHUBAETCS MOJOKUTEIbHBIM
6aJJIoOM TONBKO B TOM CJIy4Yae, KOrAa U3 3amuceil 0HO3HAYHO MOXHO cle-
JIaTh BBIBOJ O TOM, YTO BBITYCKHMK 3HA€T XOJ PelIeHMs].

C nomorpio obmero 6ania, pacuMpsiiONIEro TPAAUIMOHHYIO WKATy
OLIEHMBAHWsl, BO-TIEPBBIX, MPOBOAUTCS Gosiee ToHKas aubdepeHmanus
MaTeMaTH4eCcKOM MOATOTOBKH, a BO-BTOPbIX, OTMETKA HeceT GoJiblie HHGbOpP-
maruu. O6unit 6a HarIsAeH, IETKO MHTEPIPETUPYETCST YUUTENEM, yde-
HUKOM, poauTeasiMu. MOXHO BUZeTh, HAIDUMeED, KaKyl0 YeTBEPKY IOJIY-
YU yYeHUK — cabyio wiu GJIUM3KYIO K NATEPKE, WM, XOTS OH U MOy YU
OTMETKY 3», HO BXOAWT B <«IPYNmy pHckas. BBeaenue Goibuiero uucia
rpazauuii ocobento uHdbopMarisHo Ans auddepeHIHauy M0 YPOBHIAM
HOATOTOBKM XOPOILO YCHEBAIOLUIMX YYal[UXCSL.

OpraHu3auuoHHble 0co6eHHOCTH

Ha nposenenne sk3amena orsoautcs 240 munyt. Ha BbinosHenue
nepBoi yacty Boigessiercss 60 MUHYT, HO N0 PEIIEHUIO PErMOHA 3TO BPEMSI
MOXeT ObiTh yBesndyeHo 10 90 munyT. (Kak moka3sBaeT nmpakTuka, MHOTHE
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yualuuecsi BHIIOJHSIOT TIePBYIO 4acTh paborsl 3a 35—40 mun.) ITo ucreye-
HUM YCTAaHOBJEHHOTO BDPEMEHM y4alluecsi CAT NepBYI0 yacTb paboThL.
B To ke Bpemsi TIPUCTYNATh K BHIINOJHEHUIO BTOPOil YaCTH MOXHO, He J10-
JKHASICh MCTEYEHUSI ITOTO BPEMEHHU.

OTBeTHI Ha 3a[aHUsT IEPBOU YacTU (PUKCHUPYIOTCSI HENIOCPEJCTBEHHO B
6nanke ¢ 3agaHusMu. Ilo pelreHuo perroHa MOTYT HMCIIOJH30BaThCs Ma-
[IMHOYUTaeMble GJIAHKM OTBETOB, MO3BOJISIOIIME MPUMEHSITh KOMITBIOTED-
HYIO TIPOBEPKY Pe€3YJIbTaTOB BBINIOJIHEHMs 3TO# 4acTu paboTel. 3amaHus
BTOpOil 4acTH, Tpebylouiyie pa3BepHYTOrO OTBETA, BHIIOJHSIOTCS Ha OT-
JIeJIbHBIX JIUCTaX.

Bo BpeMsi TIPOBEIEHHUs] K3aM€HA B KJIAcCe MPUCYTCTBYET YUUTENb-
OpraHu3aTop, KOTOPBIH He SIBJISIETCS] YUUTEJIeM MaTeMaTHKH; TIPUCYTCTBHE
B ayMTOPUM YUYMTeEJs, IPENOJaBaBLIETO B 3TOM Kjlacce, He MpeayCcMaTpu-
BaeTcs. B QyHKIUM OpraHusatopa BXOJWUT O3HAKOMJIEHHE YYAI[UXCS C
Opolleaypod TpOBefieHUs 3K3aMeHa W obecreyeHue CoOMIOAEHUsT 3TOM
npoieaypsl. [IpoBepka u olleHUBaHKe 3K3aMEHAIMOHHBIX PabOT yyaluXxcs
OCYLIECTBJISIETCST 4JEHAMU MPEAMETHBIX 3K3aMEHAIMOHHBIX KOMUCCHUH.
ITUMU MepaMM peanu3yeTcsi epexofi K «BHeNIHe» mpoueaype IpoBee-
HMSI BBIMYCKHBIX 3K3aMEHOB [€BATHKJIACCHUKOB B3aM€H TPaJWUIIMOHHON
BHYTPUIIKOJBHOI NpOHEAYpPHI, nepeBoj Ha Gosee 0O6BEKTHBHYIO M MPO-
3payHyI0 OCHOBY BOIIPOCOB MpHEMa B MPO(HIbHbIE UIKOJIbI M KJIACCHI.



2. METOAUYECKUE PEKOMEHAALIUK
NOo MOArOTOBKE K IK3AMEHY

2.1. XapaKTepucTMKa 3afaHuil 3K3aMeHaUUoHHOM paboTbi

IK3aMeHaOHHasA paboTa COCTOMT U3 ABYX 4acCTei, KaXAas U3 KOTO-
PBIX MMeeT CBOIO LeJieByI0 ycTaHoBKy. [lepBas yacTh HampasieHa Ha Ipo-
BEPKY HAIMYUSL y ILIKOJbHUKOB Ga3oBOil MOATOTOBKH, T.e. Ha MPOBEPKY
YCBOEHMSI 3JIEMEHTOB COJEP)KAHMsS], COCTABJSIONIMX OCHOBBI Kypca, Ge3
3HAHUS KOTOPBIX HEBO3MOXKHO M3YyYeHHE MATeMAaTUKH ¥ CMEXHBIX TpeJ-
METOB Ha CTaplieil CTyNeHu Kbl BTopast yacts paboThl HampasJieHa Ha
NIPOBEPKY BJIAIEHUsT MaTePHAJOM Kypca Ha MOBbIIIEHHBIX YPOBHsIX. Ee
1eJIb — BBISIBUTb YMEHHE pelaTh 3a/ayM, 3HAYMMbIe C TOUKY 3PEHUS T10JI-
HOLEHHOTO ¥ Ka4eCTBEHHOrO YCBOEHHUS KYDPCa, a TaK)Ke BO3MOXHOCTH TI0-
CJIeyIOLIEro U3y4YeHUs] MaTeMAaTHKU Ha mpoduibHOM ypoBHe. B cBsidu ¢
CYLIECTBEHHbIM Pa3jIMYMEM B 1I€JIEBHIX YCTAHOBKaX IE€PBOW U BTOPOii Ya-
CTei 9K3aMEHANUOHHOI paboTh crienuduKaiyell sK3aMeHa MpeayCcMoTpe-
HBI U IPUHIUIINAIBHO Pa3Hble MOJXOAb! K UX COEPKATEIbHOMY HamoJHe-
Huio. OCTaHOBUMCS OT/IEJIbHO HAa pacCMOTpPeHMH ocobeHHoCTell 3amaHuit
KXot yacTi paboThl.

XapakTepucTuka 3afaHui nNepBod yactu paboTbl

ITpexxne Bcero, oTMETHM, YTO IPU HOBOW (hOpPMe aTTeCcTanMy U3MEHEHO
camo noHsitie 6a30Boit anrebpanyeckoil MOAroTOBKY IIKOJbHUKOB. Eciu
paHbliie B IPOBEPKe JIeJIAJICSl aKLEHT Ha BJIa/leHUE OCHOBHBIMM aJITOPUTMa-
MM, pacCMaTpUBaeMbIMM B KypCe, TO TeNepPb YCUJIEHO, 10 CPaBHEHMIO C
TPAAMIIMOHHOM MPAKTHUKOM, BHUMaHWe K UAEHHO-TIOHSITHIHOM M MPaKTU-
yeckol cocTaBisionMM. bazoBasi moArotToBka B COBDEMEHHOM €€ TTOHHUMa-
HUM [PEAINOoJIaraeT He TOJBKO BJlaJleHHe Ha 3JI€MEHTAapDHOM YDOBHE BaX-
HeMUIMMHU aJITOPUTMaMU, HO U 3HaHiHe OCHOBHBIX OIpe/iesIeHUi, TEPMUHOB
U CUMBOJIOB, CBOMCTB MOHSITHI, a Tak)kKe yMeHHe NIPUMEHSITh CBOU 3HAHUS
K pelleHHIO HECJIOKHBIX 33/]a4 KaK MaTeMaTHYECKOro, TaK ¥ MPaKTUYECKOTO
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xapakTepa. IIpH BBIIOJHEHNH 3aJaHNii NIepBOA YacTy yHauwecs A0DKHbI
[[POIEMOHCTPUPOBATh ONPE/ENIEHHYI0 CUCTEMHOCTb 3HAHMI M LIMPOTY
npecTaBJIeHUH, yMEHUe NIEPEXOANTb C OZHOTO SI3bIKA Ha APYTOH, y3HaBaTh
cTaHZApTHbIE 33/[aYn B pa3Hoo6pa3Hbx hopmynupoBkax. Takum obpasom,
MOKHO KOHCTAaTHPOBATh, YTO NMPH HOBOM (hOpPMeE aTTeCTAl[MM OT YYAIMXCS
Ha 6a30BOM ypOBHe TpebyeTcsl BaageHne Goiee INPOKHM KPYTOM YMEHHH,
OTHOCSIIMXCA K 00/1aCTH TI03HaBaTEIbHOM A€SATENBHOCTH; IPU 3TOM COZIEP-
skaHue 00yueHus], 10 CYTH, OCTaeTCsl B IIPeXXKHEM o0beMe.

HamnoMHuM, 4TO TlepBasi 4acTb 9K3aMeHALMOHHOHM paboThI NIpe/CcTaBIe-
Ha B (opMe TecTa, coiepxamtero 16 saganuit. Utobs 3T 3ananus obecre-
YypBajId COMEPXKaTeJbHYIO MOMHOTY M PeNpe3eHTaTUBHOCTb IIPOBEPKH Ha
6a30BOM ypOBHE, a TakXe cOaJaHCMPOBAHHOCTb NMOABEPTaeMbIX NMPOBEPKe
BU/IOB [I03HABATEe/IbHOH JIeATEIbHOCTH, OHM PaclpeeNloTcs 1o ABYM CO-
CTaBJISIOLIUM COJIep>KaTeIbHOM OCHOBBI 3K3aMeHalMOHHOH nposepku. C
O/THOM CTOPOHBI, 3TO TOZPA3/eNbl, Ha KOTOpEe Pa3buTo Bce apudMeTHKO-
anrebpanyeckoe cojiepaHie Kypca MaTeMaTUKH OCHOBHOM IIKOJBI, 06s-
3aTesIbHOE /711 YCBOEHUSI; ¢ IPYTOH CTOPOHBI, 3TO KaTeTOPUH MI03HABaTe b~
HOl JIeATeNbHOCTH, BJIajieHe KOTOPBIMU Ha 6a30BOM ypOBHE TaKXe CuM-
TaeTcss obsi3aTesbHBIM. PacmpeneneHue 3agaHuil 1O CoAepXXaTeNTbHBIM

6J10KaM ¥ I10 BUZIaM II03HaBaTeJIbHOM [esiTeIbHOCTH N0Ka3aHo B Tabiuiax
1u2.

Tabnauua 1. Pacnpenenenue 3aanmii neproii yactu paGoTs
10 pa3jieJiaM CcoJlep;KaHus
Paspen copepxanua Yucno 3apaHun
Yucna 3
BykBeHHble BbipakeHust 2
[IpeobpasoBanue BbipaxeHMit 3
VYpaBhenus 3
HepaBencrsa 2
ITocnenoBaTenbHOCTH M TPOTpeCCUH 1
DyHKIMH 2
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Tabnuuna 2. Pacnpenenenue 3axanuii neproii yacru paGoTsi
IO BH/aM [03HABATEIbHOM JeATENbHOCTH

No3xasatenbHas Kateropus Yucno 3apaunit
3HaHue/TIOHUMaHHe 4
YMeHMe NPUMEHUTb U3BECTHBII aJITOPHUTM 5
YMeHue pelminTb MaTeMaTHYeCKylO 3ajady 3
IIpuMeHeHue 3HaHMI B IPAaKTHYECKOH CUTyaLlUu 4

TakuM 006pa3oM, Kax/10e M3 MEeCTHAAUATH 33[aHUI NepBOil YacTH pa-
60Thl WMeeT JIBe OCHOBHbIE XapaKTepPUCTHKH. IlepBast COOTHOCHUT ero ¢
OIHUM U3 Pa3fieJioB COAEPXKAHUS, BTOpast — C OJHON M3 NMO3HaBaTeJbHBIX
KaTeropuii. 3aiaHusi, OTHOCSIINECS K OTHOMY M TOMY >Ke pasfielly CoAep-
JKaHWsl, MOTYT GbITh HANpPaBJIEHbl HA IPOBEPKY BJIA/IEHNUs] Pa3HBIMH NO3HA-
BaTeJbHBIMH yMeHUsIMU. [IporsimiocTpupyeM 3To, CONOCTaBUB CJleAyloLIe
IIBa 3aIaHUSL:

1. (3amaHue c OTKPBHITHIM OTBETOM). Pemrnte cucteMy ypaBHEHMIA:

3x—y =38,
x—4y = —-1.

2. (3amanue ¢ BHIGOpoM oTBeTa). Vicmosb3yst pICYHOK, BhibepuTe CH-
CTeMy IByX ypaBHEHUIA C IByMsI TePEMEHHBIMHY, pellleHeM KOTOPOii ABJIs-
etcs napa (—4; 0).

L W T,
vV
x+y=>5 o
4] //
/I/ 4
—4 / 1.._1
O YN
,// pa
/
—4
5x—4y=19 x+y=—-4 1+
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x+y=—4, x+y =273,

2
D 5x — 4y = 16 ) Sx—4y = 16
X+ =—4; X+ =51
3) Y 4) Y
5x—4y = —16 Sx—4y = —16

O6a 3afaHUs OTHOCATCA K COAEPKATeNbHOMY OJIOKY «YpaBHEHHS»;
6oJiee TOrO, B KAKAOM M3 HUX NPEIMETOM PAaCCMOTPEHUS SBJISETCS CHUCTe-
Ma JIByX ypaBHeHHH ¢ AByMs nepeMeHHbIMU. OIHAKO, €C/IM B IEPBOM CJTy-
yae 3a/laHie OTHOCHUTCS K KaTerOpUH «IPUMEHEHUE U3YYEHHOrO aJlfOpUT-
Ma»> (Ha TEPBOM ILJIaHE 3/1eCh 61A0CHUE NPUEMOM DEIEHUs CHCTEMBI JIU-
HeliHbIX ypaBHEHHUI), TO BO BTOPOM 3TO KaTeropusi «3HaHue/
noHUMaHue»>. B caMoM JieJie, 4TOOBI, UCIIOJIb3YSI PUCYHOK, BBIIOJIHUTD BTO-
poe 3a7iaHue, HYXHO NOHUMAamb rpaduyeckyio MHTepIpeTalHio pelleHus
CUCTEMbI IBYX YPaBHEHUH ¢ 1ByMs mepeMeHHbIMU. KoHeuHo, 0TBeT MOXXHO
MOJIYyYUTh U MyTeM MOACTaHOBKM Napsl (-4;0) B ypaBHeHHs KaxXmod u3
npeasoxeHHsx cucteM. OHAKO M MPH TaKOM pEIIEHUH HYXKHO, TpeXxe
BCEro, 3Hamb, KaKylo 1apy YUCeJ Ha3bIBAIOT PELIEHUEM CHCTEMBI.

3aMeTuM, YTO NPUHAIEKHOCTD 33JJaHUSI K TOMY MJIM MHOMY pasfieiy
conepKaHusl IPAaKTUYECKU BCEr/ia JOCTATOYHO oyeBuaHa. TeM Gosee, 4To B
OCHOBY CTPYKTYPHUPOBaHHsI MEPBOii YacTH PabOTHI TOJIOXKEH COEpKaTeb-
HBI NPUHLMIT 33/JaHUsT PACIOJIOXKeHbl TPYNIAaMU B COOTBETCTBUM C Pas-
neJlaMM COZepXKaHHUs, K KOTOPbIM OHU OTHOCATCs. YTO KacaeTcss BTOpO#
XapaKTEePUCTUKH, TO OHA HepeNKO MPOSABIISIETCS Yepe3 «apaH>KUPOBKY» 3a-
NaHus — crnenudUYecKyio NOCTAHOBKY BOINPOCA, UCHOJIb30BaHUE MPAKTU-
YECKOTO KOHTEKCTa U T.1.

Huxe npuBenieHbl npruMeps! 3alaHUi 110 KaXK0M U3 YEThIPEX MO3HABa-
TeJIbHBIX KaTeropuil. OHU OTHOCSITCS K Pa3/IMYHbIM pa3fieiaM COMEPKaHUsI.

Chavama paccMOTpUM 3aaHMsi, MJLTIOCTPUPYIONIME NO3HABATENbHYIO
KaTeropuIo «3HaHUe/TIOHUMaHUE>.

Ilpumep 1. (Pasnen «Yucnas; 3anaHue ¢ BBIGOPOM OTBeTa).
Onna 13 Toyek, OTMEYeHHBIX Ha KOOPAMHATHOM MPSAMOii, COOTBETCTBY-
eT yucny V' 34. Kakas ato Touka?

M N P

IS

\J

DM 2)N 3) P 4)Q
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Ilpumep 2. (Pasmen «byxBeHHble BbIpaXKeHUsi»; 3aaHue C BHIOOPOM

a+
a+3,2 a

otBeta). /lansl BoipaxeHus: 1) 2 ) 233 3) 3 2 . Kakue u3 aTHX
BBIPDOKEHUH He UMEIOT cMbIcia npu a = 07
1) Toabko 1 2) Tonwko 3 3)1ul 4)1,2u3

IIpumep 3. (Pasnen «IIpeobGpa3oBanvie BbIpakeHuii»; 3ajaHue C BbI-
6opoM otBeta). Kakoe u3 cienyoumx BhIPaXeHUI TOXAECTBEHHO PaBHO

x—4

0

apobn ——7
4—x x—4 4—x 4d—x
D 2) T 3)_x—1 -1

Ilpumep 4. (Paznen <«HepaBeHcTBa»; 3amaHue ¢ BBHIOODOM OTBETA).
WsBecTHO, uTO iy — x > z. Kakoe U3 cieayommx yrBepXaeHUi IpH BCEX X,
Y U 2, yIOBJIETBOPSIIONINX 3TOMY YCJIOBHIO, SIBJISIETCSI BEDHBIM?

Nz-y<x Dx+z>y Ny—-x—2>04)x+y+2z2<0

IIpumep 5. (Paspmen «IlocnenoBatenbHOCTH M IPOrpeccUu»; 3afaHue
c BeiGopoM oTBeTa). [locsienoBaTeIbHOCTH 3a/1laHbl HECKOJIbKMMU TEPBbI-
MU wieHaMu. OfiHa U3 HUX — apudMeTH4ecKas Mporpeccusi. Y KaxuTe ee.

1)1;2;3;5 2) 1; 2; 4; §; 3)1;3, 57, 4) 1,

Ilpumep 6. (Paznen «DyHkuuu»; 3amanue ¢ BIOOPOM OTBeTa). YKa-
JKUTE ypaBHEHHUE NPSAMOM, KOTOPas UMEET JiBe O0Ii[1e TOUKU ¢ rpaduKoM
byukuu y = x2 + 1.

1y =-10 2)y=0 HNy=1 4)y=10

Mpb1 BUZUM, YTO [J1S1 BHINOJIHEHUS 3TUX 33/laHUM HAIO 3HATH OINpeje-
JIEHUs1 TIOHATHI, UX CBOiCTBa, HEKOTOpble (pakThl. Tak, YTOOB HAWTH Ha

KOODAMHATHO NPSIMO# TOYKY, COOTBETCTBYIOIIYIO 4ncay /34 (mpumep
1), Hy’XHO 3HaTh, YTO C YBEJUYEHUEM IOJAKOPEHHOTO BBIPAXKEHUS 3Haye-
HYe apu(MeT4eCKOro KBaZpPaTHOTO KOPHS BO3pacTaeT. A 4TOOBI HAMTH
x—4
x—1
HeHUsl 3HAKOB y 4IeHOB Apobu. 3alaHusA Ha pacrno3HaBaHue apudmernye-
CKOM mporpeccud (MpUMep 5) BBHIMOJHIETCS HA OCHOBE OMpeNesieHus, a
nocyenHee 3aganue (nmpumep 6) Tpebyet 3HaHUS CBOMCTB rpaduka ¢GpyHK-
MY BUAA ¥ = ax? + c.

BbIpaXKEHHE, PaBHOE ApoOH (npumep 3), Hazo 3HATH MpaBUJIA U3ME-

14



OcTaHOBUMCS TemNepb Ha 3aJlaHUSIX, OTHOCSAIIMXCS K IO3HABATEJIbHOM
KaTeropuy <«IpHMeHeHue U3YYeHHOro aaroputMa». Ho mpexne 3ametum,
yTO yCHJIEHWE BHUMAHUS K WIEHHO-TIOHATUHHOW CTOPOHE o0yuyeHus, K
MpaKTHKO-OPUEHTUPOBAHHOMY 3HAHWIO OTHIOJAb He yMajseT 3HaYeHHs
aJropuTMUYEcKOi cocTaBasouleil. COOTBETCTBYIONIYIO YCTaHOBKY 3K3a-
MeHallMOHHOM paboTHI CieflyeT TPAaKTOBATh TAK: <HE TOJbKO aJTOPUTMBI».
Bnazeline <TEXHWYECKHM anmapaTtoM» HEOOXOAUMO KAKAOMY YYEHUKY
17151 M3y4eHUs Ha cTaplieil CTyleHM LIKOJbl ¥ MaTeMaTHUKH, ¥ CMEXHbIX
npeametoB. OnHaKo Ha ypoBHe 6a30BbIX TPe6OBaHMIT Ba)KHO TIPHIEPXKHU-
BaThCsl MPUHIUIA «Pa3yMHOU TOCTaTOYHOCTH>.

IIpumep 7. (Pasnen «Uucnas; 3ananue ¢ OTKPHITHIM OTBeTOM). I1pen-
CTaBbT€ 3HAYE€HME BBIPAXKEHHS (1,3-10_2)/-(340_1) B BHUJIe [I€CATHYHOI
apobu.

Ilpumep 8. (Pa3nen «BykBeHHBIE BBIPaXKEHUsI»; 3aJaHIE C OTKPBITHIM

npu a = 2,7, b = 1,1,

orBetoM). Halinure 3HaueHue BBIpaKeHUs

c=-07.

a
b—c

Ilpumep 9. (Pasnen «IlpeoGpazoBanue BeIpaKeHUi»; 3aMaHKe C OT-
KPBbITBIM OTBETOM). YTpOCTHTE BbipaxeHue 4y (y + 4) + (y — 8)?

IIpumep 10. (Paznen «IIpeo6pasoBanue BhIpXKEHU»; 3aIaHUE C BbI-
6opom otBeta). B Bbipaxkenun 4x2 — 6xy BoIHECIM 3a CKOGKH 061Ul MHO-
xutenb —2x. Kako#t nByuien ocraics B ckobkax?

1) —2x -3y 2) 2x -3y 3) —2x+ 3y 4) 2x + 3y

IIpumep 11. (Pasnen «IIpeobpa3oBanue BbIpaXKeHUI»; 3alaHUE C BbI-

60 OM OTBE€Ta). YI'I OCTUTE BbIPaXE€HUE —&— — i
p ). Ynp p ia_a  a

4 4 1 1
D= D12 N1 -7
Ilpumep 12. (Pasnen «IIpeoGpasoBanue BbIpaXKEHWIi»; 3alaHHE C OT-
KPBITbIM OTBETOM). Y IPOCTUTE BbIpAXKEHUE M
V24

Ilpumep 13. (Pasnen «YpaBHeHHs»; 3a[aHie C OTKPHITBIM OTBETOM).
Peurite ypapuenue 2x2 — 20x = 0.
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IIpumep 14. (Pasmen «HepaBeHcTBas; 3amanue Ha cootnecenue). st
Ka)X/[0M CHCTEMBl HEPAaBEHCTB YKa’KUTe MHOXKECTBO €€ pelIeHHid.

3—x>0 3—x<0 3—x>0
Hx>-1 2)xr < —1 3Hx>3 4)-1<x<3

3amaHusl pacCMaTpUBaeMOU KaTerOpuu B OCHOBHOM OTHOCAITCSI K Pa3-
nenam «Yucnas», «IIpeo6pasoBanue BbipakeHUil», «YpaBHeHus1», «Hepa-
BeHCTBa». [10Ie3HO UMETh B BUIY HEKOTOPblE OCOOEHHOCTH COAEPKAHUS
3TUX 3azaHuii. OHU HOCAT OTPAaHUYUTEbHBIN XapakTep. Tak, alropUTMbI
BBIYMCJIEHUI BCTPEYAIOTCS, KAK MPAaBUJIO, B KOHTEKCTE pellieHUs] HEKOTO-
poii 3a/1aun, a He B «YMCTOM> BU/IE; 3a/IaHUs Ha peobpa3oBaHue NPOOHBIX
BBIPAKEHUI He «OTArOINAITCS» HEOOXOAUMOCTHIO IEPEMEHBI 3HaKa T1epe]l
Ipo0Obio; eciii TPEOYETCS Pa3IOKKUTh MHOTOUJIEH HA MHOXHTEJH, TO J0CTa-
TOYHO YMETh BBHIHECTHU OOIIUI MHOXUTENb 32 CKOOKU HJIM BOCIIOJb30BaTh-
cs OHOW U3 M3BECTHBIX (OPMYJ COKpAIleHHOro yMHOXeHUs. Bianenue
TEXHUYECKUM HaBBIKOM 60Jiee BBICOKOTO YPOBHSI MPOBEPSIETCS 33[IaHUSIMU
BTOPOI1 YaCcTH dK3aMeHAIlMOHHON PaGoTHI.

IlepeiineM Teneps K 3aaHUSIM, OTHOCSIIIUMCS K TIO3HABaTeIbHOU KaTe-
ropuH, KOTOPYIO Mbl 0003HAYMIM KAK «YMEHHUE PELINTh MATEMATUYECKYIO
3amauy». Peub umer o moucke perieHHs] B HEKOTOPBIX HECJIOXHBIX CUTya-
I[UAX, KOT[ia HeT sIBHO C(POPMYJTMPOBAHHOTO NIpUEMa, IPaBUIa, AJITOPUTMA.

IIpumep 15. (Pasnen «Yucnaar; 3amanue ¢ BiGopoM oTBeTa). Ha ko-
OpAMHATHOM MNpsMOit oTMeyeHbl yucia a u b. Kakoe u3 yTBepxkieHuii
SIBJISIETCSI BEDHBIM?

P
p o>

+ >
0

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

Iliis oTBeTa Ha BONPOC HEOGXOAMMO, OMUPAsiCh HA UMEIOLIMecs 3Ha-
HUs, BbIpabOTaTh HEKOTOPBIN JIaH AeiicTBuUil. Hanpumep, «cuntaTh» cHa-
yajia UHGOPMALUIO O YMUCIaX @ U b, U300paKEHHBIX HA KOOPAUHATHOI
npsamoii (a < 0, b > 0 ulal| > |bl); a nanee, ucroab3ys MPaBUIa 3HAKOB,
HAWTH BEPHOE yTBEPXKAEHUE.

OnHako Tako#l crocob paccykaeHui, XOTS U MO3BOJSET IMOJTYyYUTD
OTBET NMPAKTUYECKH MTHOBEHHO, TPeOYET CUCTEMHBIX ¥ 0600LIEHHBIX 3HAHUIA.
YyeHuk, 3HaHMA KOTOPOTO HE OTBEYAIOT 3TUM TPeOOBAHMSIM, MOXKET BbIOpaTh
IPYTYIO CTPATETHIO pellieHust, 6oiee IIUHHYIO, HO BIIOJIHE HA/IEXKHYIO: B3SITh
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KOHKpETHbIE 3HaY€HUs a U b, OTBeyawouKe yCIOBUAM, TOKA3aHHBIM Ha PH-
cytke (HanpuMmep, a = —5, b = 2), v nocien0BaTebHO BEIYUCIATD 3HAYe-
JiMsi YKA3aHHBIX BBIPXKEHUIA, TIOKa He 6y/ieT HallIeHO BepHOE YTBEPXKAEHHUE.

Ipumep 16. (Pasnen «BykBeHHbIe BhIpaXKeHHsI»>; 33/1aHue C BHIGOPOM
otBeta). ABTOMOOUIb pacxonyeT a J Gensuna Ha 100 kM myTu. Ckombko
smrpos Gensuna norpebyercs, 4To6bl npoexath 37 kM?

D 01—0?2)7‘ . 2) 1ooa > 3) a31700 T D 37750

[To/l06HbIE CIOXKETBI HA TPSIMOIPONOPLUOHAIBHYIO 3aBHCHMOCTh
BCTpEYAJIMCh yYalMcs elle B 5-6 KaccaX; U3BECTHO U CTaHAAPTHOe pe-
HIeHUe TaKuX 3ala4 — C MoMotIbio npormopuuu. OHAKO HAIUYHE B YCIIO-
BuM GYKBEHHOTO JAaHHOTO /ieJiaeT 3aa4y 6osee abctpaktHOi. Ecm Takas
3afiaua BbI3bIBAET 3aTPy[AHEHUE (@ 3TO CJIYYaeTCsl HEPENKO), MOXKHO PEKO-
MEeH/I0BaTh yYallUMCSI UCTIOJIb30BATh CIIEAYIONIYIO CTPATETHIO: «JIst cebsi»
YIOPOCTUTb CUTYAllMI0, 3aMEHUB OYKBY MOAXOASLIUM YHWCJIOM, 3aMUCaTh
HY’KHOE YMCJIOBOE BBIPAXKEHUE, A 3aTEM <«BEPHYTb» OYKBY.

Ipumep 17. (Pasnen «IlpeoGpasoBanue BhIpaskeHUil»; 3aaHue € OT-
KpBITBIM OoTBeTOoM). Haiiaute miomanb NpsIMOYroJbHOTO TPEYrOJbHHUKA,

KaTeTbl KOTOporo paBHbl /5 — 2 cM 1 1/5 + 2 oM.

CMBICII 331244 COCTOUT B IPUMEHEHUH aliapaTa ajrebpbl K reOMETpH-
4ECKOMY CIOXKETY: YYEHUK NOJDKEH YBUIETh CUTYalHI0, B KOTOPOU NpHUMe-
HUMa 3HaKoMasi TeoMeTpryeckast popmysia, IPaBUIbHO MOJACTABUTH B 3Ty
(hopmyTy UppanMoHaIbHBIE YHUCIIA, U YIIPOCTUTD TIONYYEHHOE BBIPAXKEHUE.

IIpumep 18. (Pasnen «YpaBHeHUsi»; 3allaHue -C BHIOOPOM OTBETA).
[IpounTaiite 3amauy: «B 5 Manenbkux u 7 601bLINX KOPOOOK Pa3NOKUIH
90 xapanzaueii, 3aM0JHUB KaX/IyI0 1eIMKOM. B 60blyio Kopo6Ky mome-
ufacrea Ha 6 xapanaameit Gosblie, yeM B MaseHbKy0. CKOJIbKO KapaHua-
el B 60/1b1I0H KOPOOKE U CKOJIBKO B MAJIEHBKOM?»

IlycTs x — uKcno xapanaauieit B 607b1I0i KOPOOKE, ¥ — B MaJIEHbKOIA

KopoGke. BoiGepute cucteMy ypaBHEHHIi, COOTBETCTBYIOIIYIO YCJIOBUIO 3a-
Aayu.

x—y =6, —-x =6,
ny7Y 2{?*

7x+ 5y = 90 7x+ 5y = 90

X — :6, - :6y
34ty Hd¥*

Sx+T7y =90 Sx+ 7y =90
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IJTOT npuMep O4YE€Hb IOKa3aTE€JIEH: TEKCTOBasA 3aJadya NPaKTHYECKHU
BCerjia BKJIKOYa€TCA B 3K3aMEHAL[UOHHYIO pa60Ty; IIpX 3TOM B 3aJlaHUAX
6a3080r0 YPOBHS, KaK IIDaBUJIO, Tpe6yeTCH TOJIbKO COCTaBUTb ypaBHEHHE
WA CUCTEMY ypaBHeHHﬁ, T.€. 3TUMH 3a/lTaHUAMHU NIPOBEPAECTCA YMEHHUE CO-
CTaBUTb MaTeMaTHYE€CKYI0 MOJEJb paCCManHBaeMOﬁ CUTYyaIll1HU.

IIpumep 19. (Pasgmen «IlocnenoBaTenbHOCTH M IPOTPECCHM»; 3alaHUE
¢ BbibOpoM OTBeTa). ApudmeTnyeckas NPOrpeccust 3afaHa yCJIOBHSMM:
a; =4, a,,, = a,+ 4. Kakoe U3 HaHHBIX 4yHces SIBJISIETCS 4JIEHOM 3TOH
MPOrpeCCUn’?

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

ITOT NpUMep MOXKET CIYXXHUTh WIIIOCTPallHell TOro, YTO OTHECEHHUE 3a-
JNAHWH K TOM WM WHOM NO3HABaTEJbHOM KATeropuu ObIBaeT JOCTATOYHO
yCIOBHBIM. Tak, MOXKHO CUMTATh, YTO ITO 3a/]aHHE OTHOCUTCS K KaTeTOPHU
«pelleHre 3a1au», T.K. HET CIELHUATbHOTO TIPaBUJja, II03BOJISIONIETO TOJTY-
YUTh OTBET Ha MOCTABJIEHHBIN BOIPOC. ITO 3a/laHUE MOXKHO OTHECTU H K
KaTeropuM «3HaHUeE/TIOHHMaHUe>; B CAMOM [ieJie, Il OTBETAa HA IOCTaB-
JIEHHBII BOIPOC HYXXHO TOJIbKO NOHHMMAaHHe CMbICJIA PeKYypPeHTHOI ¢op-
MYJIbl, yMEHUE «IIPOYUTATH> €e.

Pemnts 3Ty 3anauy MoxHO no-pasnomy. Hanpumep, ¢ nomolisio pexyp-
PeHTHOH (POPMYJIBI MOXKHO TTOCJIEOBATENBHO BBIYUCIISITh YWIEHbI TIpOrpec-
cu, NoKa He Gy/eT MOJTyYeHOo YUCI0 28. A MOXKHO BOCIOJIb30BAThCSI TEM,
YTO YJIEHbI IPOrPECCHH — ITO IIOCJIEIOBATEIbHbIE HATYPAJIbHBIE YHMCJIA, KpaT-
Hble 4. VI3 npenoskeHHbIX TOJBKO OHO AETUTCS HA 4 — 3TO Yucyo 28.

IIpumep 20. (Pazgen <«DyHkuuu»; 3ana- 7]
HHe ¢ BbibopoM oTBera). Ha pucyHke nsobpaskeH \
rpaduk kBazipaTu4yHoil pyHkuun. Kakas us ne- \ |
peyuceHHbIX GOpMyJT 3a1aeT 3Ty QYHKLUUIO? \ /
1)y =22-2x-3 1
2)y=—x2+4x-3 —|1\0 [3 1 [x
y=x2+2x-3 _3
4)y=—x2—4x-3 i

IMonb3ysicy 3HaHMsIMU O rpaduike KBaAPAaTUYHON (DYHKLUHHU, HYKHO
HalTu croco6 pacrio3HaBaHust (POPMYJIbI, ONIMCHIBAOIIEN MaHHbIHA rpadukK.
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MoHO, HanmpuMep, paccyXAaTb TakK. BerBu mnapaGosbl HampaBJeHBI
BBEpX, 103TOMY OTBeTHI 2) U 4) oTnanaoT. YTobbl BEIGPaTh HYXHYIO (op-
MyJy U3 JIBYX OCTaBLIMXCSI, MOXHO IOJCTABUTD B KaKylo-HUOy/Ib U3 HUX
KOOPAMHATHI BEPIIMHbI napaboJibl; 2 MOXKHO HAUTH HYXKHYI0 (GOPMYJTY, BbI-
yHCJIMB KOPHHM KAaKOTO-HUOY/Ib OTHOrO M3 IBYX OCTABLIMXCS TPEXYJIEHOB U
COMOCTaBUTb UX C KOPHSAMH, U306pakeHHBIMU Ha pucyHke. Takum oGpa-
30M, UMEIOIIVECS] Y YYAIIUXCsl 3HAHVS O3BOJISIOT HAaliTU Pa3HbIM CTpare-
TUU pelIeHus.

[MocnenHsAst NO3HABATEeNbHAS KAaTEropusi — <«IpUMEHUEe 3HAHUU B Mpa-
KTHYECKOM CHUTyauuu». B Xoze BHINOJHEHMs 3agaHUN, OTHOCSIIMXCA K
9TOM KaTeropv, y4aluMCsl NPUXOAUTCHA BBIOJHATH PasHyio paGoTy C
¢dopmyJiamy, ¢ rpadUKaMy peaibHbIX 3aBHCHMOCTeH, paccMaTpuBaTh pe-
aJbHBIE CIOXKETHI M BBIMOJHATH HEKOTOPhIE PacyeThl, MPUYEM YACTO C
UCIIOIb30BaHUEM JTAHHBIX, BIPAKEHHBIX B INPOIIEHTAX.

Ipumep 21. (Paznen «Yucna»; 3amanue ¢ BoibopoM orBerta). Typu-
cTUYecKast (UpMa OpraHM3yeT TPEeXIHEBHbIE aBTOOYCHbBIE IKCKYPCUHU.
CTouMOCTb 9KCKYPCHUH /JIs1 OHOTO YesioBeka coctasisieT 3500 p. [pynmam
ot 3 1o 10 yesmoBeK mpenocTaBagercs CKUAKa B 5%, 6osnee 10 yenoBek —
B 10%. CKOJIbKO 3amIaTUT 32 9KCKYPCHIO Ipynna u3 8 yenoBek?

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

IIpumep 22. (Pasmen «Uucna»; 3ananue c Boibopom oteeta). [Iist 6u-
OJIOTUYECKO# JTabOPAaTOPUU KYITUIN ONTHYECKUI MHUKPOCKOTI, KOTOPBIH 1a-

€T BO3MOXKHOCTb Pa3MYUTh OOBEKTHI Pa3MEPOM [0 2,5 - 107 cm. Bsipasu-
T€ 3Ty BEJIUYHUHY B MUJUIAMETPaX.

1) 0,0000025 mm 2) 0,000025 mm

3) 0,00025 mm 4) 0,0025 MM

IIpumep 23. (Pasnen «BykBeHHble BBIPAXKEHUS»; 3aaHUE C OTKDBI-
ThIM OTBETOM). 3Hasl JUIMHY CBOETO Ilara, YeJOBEK MOXKET NMPUOIMKEHHO
[IONCYNTATh NMPOHAEHHOE UM paccTosiHue no dopmyne S = nl, rae n
4ucno maros, | — ayvHa wara. Kakoe pacctosinye mpoues 4eJ0BeK, ecu
n =60 cM, [ = 2500? OTBeT BHIpa3uTe B KHJIOMETPAX.

Ilpumep 24. (Paznen «Dyuxuun»; 3aganue ¢ Bibopom orsera). Peit-
COBBIM aBTOGYC mpoaesan MyTh U3 ropofia A B ropofl B u 1mocsie cTosHKU
BepHyJicst o6paTHo. Ha pucynke u3o6pasxeH rpaduK ero ABHXEHHS: MO
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TOPU30HTAJIbHON OCH OTJIOKEHO BpeMs (B Yacax), a 10 BEPTUKAJIbHOU —
paccTosiHKe Mo 1occe oT ropoa A (B kunomerpax). Kakoe us caenyroummx
YTBEPXKIEHHUII HEBEPHO?

As, kM
— 180
1
J \
—120 \
|
]
60 \
0 11351719ty
l | | | 1 |

1) Paccrosinue Mexxay ropomamu A u B paBro 180 km.

2) CkopocTtb aBTOOYCa Ha ImyTH U3 A B B GblIa MeHblle, yeM Ha o6pat-
HOM IyTH.

3) Crosinka B ropone B mimnach 2 4.

4) Ha obpatHblii myTh aBTOOYC 3aTpaTis Ha 1 u GoJiblile, YeM Ha MyThb
n3 ABB.

3aBepiast pa3roBOp O 33JAHUSIX MEPBOU YaCTH IK3aAMEHAIIMOHHOM pa-
6O0TBI, 3aMETUM, YTO KPOME IBYX OCHOBHBIX XapaKTEPUCTHK 3a/IaHHU, O KO-
TOPBIX HIJa peyb BbIlIE, MOXKHO paccMaTpUBaTh eille ofHY. Peub umer o
dbopme otBeta. HanmoMHIM, YTO NPUHIMIHATBHON 0COOGEHHOCTHIO TEPBOH
YacTH 9K3aMeHa SIBJSETCS TO, YTO AJIsL KaXKIOT0 M3 LIeCTHAAUATH 3alaHuil
HY’KHO YKa3aTbh TOJIbKO OTBeT. IIpy aTOM IpeiycMaTpuBaIOTCS [B€ BO3-
MOJXHOCTH: BHIOOD BEPHOTO OTBETA U3 YETHIPEX MPEJIOKEHHBIX U CBOGOI-
HBII (KPaTKMi) OTBET, KOTOPBIH HYKHO BIIMCATb B OTBENEHHOE [IJIs1 3TOTO
MecTo. [IoHATHO, YTO ec/ii BHIMOJIHAETCS 33/IaHNE CO CBOOOIHBIM OTBETOM,
TO TpeGyeTcsi HEMOCPEACTBEHHOE pellleHre, KaK MPaBUJIo, NHCbMEHHOE, C
HCIIOJIb30BaHWEM YepHOBHKA. Eciit ke peub WIET O 33laHUU C BHIGOPOM
OTBETa, TO TAKTHKA €T0 BBIMOJHEHHS] MOXKET OBITh PasHOM.

WHoraa uesnecoo6pasHo «UATH OT OTBeTa. IlycTh, Hampumep, Tpedy-
€TCs1 Pa3JIoKUTh Ha MHOXUTEIH KBajipaTHbIil TpexuieH 3x2 + 9x — 30, u
JaHbl TaK¥e BapUaHTHl OTBETOB:

1) 3(x+2)(x—5) 2)3(x—2)(x-15)

3)3(x—2)(x+5) 4) 3(x+2)(x+95)

KoHeuHO, MOXXHO DelMTh 3Ty 3a7ayy «B Ji06», BOCIOJB30BABILIUCH
cooTBeTcTByoMIEeH GopMysoil. OmHako, KTO-TO, BO3MOXHO, IIOCYMTAET,
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qTO B TEXHMYECKOM OTHOIIEHWH TIPOIle He PACcKJIa/IbiBaTh HA MHOXKHTEH
TpEeX4JIeH, a IEPEMHOXATh ABYYJIEHbI, 0COOEHHO, €CJIH CPasy YBUAETD, YTO
OTBETHI 2) ¥ 4) OTIAAAIOT, TAK KaK B 3THX CJ1y4asix CBOOOMHBIN YIEH He pa-
seH —30. Torma HY>KHO BCETO JIMIIIb BHIOPATh BEPHBIN OTBET U3 IBYX OCTaB-
[HIMXCA.

Berpevatorcst M Takue 3ajaHus, KOTAa HeT APYTOrO IyTH, KPOME Kak
1IPOCMATPHUBATh IPELIOKEHHbIE OTBETHL — 3TOTO TpebyeT (hopMyIMPOBKa
sagauus. IlycTs, Hanpumep, 0 YKCiax a u b U3BECTHO, YTO @ — YETHOE YHC-

a b — HeyeTHoe yucio. CripaniMBaercsi, KAKOe M3 CJAEAYIOLIMX YHCes
IIPH 3TOM YCJIOBHHU SIBJISIETCS] HEYETHBIM:

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

Bcriomunasi cBoiicTBa A€TMMOCTH, NOCJAEI0BATENBHO YCTAHABIHUBAEM,
uTO @b — 4YKCIIO YeTHOe, Ipou3BeneHre 2(a + b) — Takxke YeTHOE, a CyMMa
a+ b, rie ooHO ciaraemMoe NENUTCS Ha 2, a Ipyroe — HeT, SIBJSIeTCST He-
yeTHbIM uncIOM. Takum 06pa3om, BbIOMPaeM OTBET MO HOMEPOM 3.

OnHako 3HAYMTE/IbHASL YAaCTh 33aHUU C BBIOOPOM OTBETA PACCYMTaHA
lla TO, YTO YYEHWUK IIMCHbMEHHO BBINIOJHUT HENOCPEICTBEHHOE pelIeHMHe,
KaK ¥ B CJy4ae C 3aJaHieM cO cBOOOAHBIM OTBeTOM. VIMeHHO Takasi Tak-
THKa, CKOpee BCETo, NIPHBEET K HY>KHOMY De3yJIbTary.

[Tpumep 3amanus, Koraa 1esiecoo6pasHo AeHCTBOBATh UIMEHHO TaKUM
cnocoboM, sIBJISIETCS TEKCTOBAs 3a/1a4a, CONPOBOXKAAEMast YETHIPbMST YPaB-
HEHHSIMH, CPeIM KOTODBIX ONHO SIBJISIETCSI €€ MpPaBHJIbHBIM airebpauye-
CKUM onncaHueM. B momoGHOM ciiyuae BpsiZ I €CThb CMBIC aHATM3UPO-
BaTh YPaBHEHUsI U UCKaTh CPeAM HUX HyxHoe. [Ipoiie cocTaBUTh ypaBHe-
HHE CaMOCTOSTENbHO U COMIOCTABUTD €T0 C NPEIT0XKEHHBIMHM.

XapaKTepucTHKa 3apaHui BTOPOM yacTu paboTbi

Bropas yacTh 9K3aMeHAMOHHOW pPabOThHI HATpaBJ€HAa Ha TO, YTOOBI
/indpdepeHHpoBaTh XOPOLIO YCIIEBAIOLINX IKOJIbHUKOB [0 YPOBHSIM MOJ-
FOTOBKHM, BbISIBUTh HauOoJiee MOATOTOBJIEHHYIO YacTb BBIIYCKHHKOB, B
YaCTHOCTH, COCTABJISIIONIMX MOTeHIMaN TpoduiIbHbIX KiaaccoB. OHa conep-
XKUT 5 3aaHMil, OTHOCSIILIMXCS K Pa3JMYHbIM pasjieniam Kypca. Bech mare-
pyasr pa3buT Ha CJEmyolKe ColepKaTeabHble OJIOKHM: BBIPAXKEHUST U HX
lipeo6pa3oBaHusi, ypaBHEHUSI U MX CHCTEMbI, HEPABEHCTBA, (PyHKIMH, KO-
OpauHatel ¥ rpaduky, apudMeTHUecKask U reoMeTpudeckas Iporpeccuy,
TEKCTOBBIE 3a4a4YH.

BaxxHo noayepkHyTb, YTO 3alaHMs], BKJIIOYAaEMbIE B 9K3aMeH, He BBIXO-
JSIT 32 paMKH COAEPXKaHUsI MaTeMaTHYeckoro o6pa3oBaH¥isi, 0603HaUEHHO-
o cranpaproM. [IpenMyIecTBeHHO 3TO 3aa4M KOMILJIEKCHOTO XapakTepa.
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HampasieHsl OHM Ha TIPOBEPKY TaKMX KAyecTB MaTeMaTHUYECKON IOAro-
TOBKH BBIILYCKHHKOB, KaK CIIOCOGHOCTb K MHTETPallMK 3HAHUM M3 pasiny-
HBIX T€M Kypca anreOpbl, yBepeHHoOe BiajieHue ¢hopMajibHO-0NePaTHBHBIM
anrebpanyecKyM anmapaToM, a TakKe HIMPOKUM HabopOM NPUEMOB M CIIO-
cob0B paccy>KIeHuii, yMEHHE MAaTeMaTHYECKH 'PaMOTHO M SICHO 3allMCaTh
pellieHNe, TIPUBO/ISL TIPU 3TOM HEOOXOIMMbIE MOSICHEHUS U 000CHOBAHUS.

Bropast yacte paboThl BKJIOYAET 3a7aHUsI TPEX YPOBHEN CJIOXKHOCTH.
ITepBoe 3amanue (Ne 17 — B sK3aMeHalMOHHOI paboTe) — HauboJee Mpo-
croe. Kak mpaBuWIo, 3TO CTaHAAPTHOE 3a/laHNe AJrOPUTMHYECKOTO Xapak-
Tepa, HallpaBJeHHOe Ha NPOBEPKY BJaieHUsi (popMasbHO-ONIepaTHBHBIMH
Wi rpadUyecKUMH yMeHUSIMH. B TeXHHYeCKOM OTHOIIEHWH OHO JIUIIb
HEMHOTO TIpeBbIIIaeT 3a1atus 6a30Boro ypoBHs. C HUM MOTYT CIIPaBUTHCS
LIKOJIbHUKY, UMEIOIIe «4eTBEPKY», 2 MHOTAA M TBEPAYIO «TPOHKY». Bro-
poe 1 Tpethe 3amanus (Ne 18 u 19) TpeGyior GoJsiee BBICOKOTO YPOBHS MOJ-
rotoBkH. Te, KTO CIIpaBJIsIETCSI C TAKAUMHU 33/laHUSIMU, MOTYT PaCCUMTHIBATh
Ha OTJIMYHYIO OIleHKy 3a ak3aMmeH. U nmociennue nsa (Ne 20 u 21) — aro
HauboJsiee TpynHble 3aaHuss. OHU PaCCUMTAHBl HA y4allMXCsl, KOTOPbIE B
TON WK WHOU (bopMe TONYYHIH YCHUAEHHYIO TIOATOTOBKY IO ajnrebpe —
M3y4asiil 3TOT MpeIMeT B 00beMe ISATH WK LIECTH YPOKOB B Heesio, 3a-
HUMaIUCh aKyJbTaTUBHO, TOCEIANN 3JIEKTHBHBIE KYPChl B pAMKax TIpel-
podUIbHOI IOATOTOBKU M AP.

Kak y»e roBopusioch, 3ajaHusi BTOPO# 4aCTH 3K3aMeHAI[MOHHOU pabo-
ThI BBIIOJIHSAIOTCS C 3aMMChIO penieHusi. ExuHcTBeHHOe ob1iee TpeGoBaHMe
K 0OpMJIEHHIO PellleHUs 3aKJIOYAeTCsI B CJELYIOIIEM: IpHBeleHHbIE 3a-
[MCH JOJUKHBI OBITh MATEMATUYECKH TPAMOTHBIMH, U3 HUX NOJIKEH OBbITh
sICeH X0l paccyxiaeHuil yyarmerocsi. IIpu atom He ciexyer TpeGoBaTh OT
CHAIOIIEr0 3K3aMEH CJMIIKOM MOAPOOHBIX MHUCbMEHHBIX KOMMEHTapHEB.
Bo BcsikoM ciiyyae, He Hamo TpeGOBaATh OMMCAHKS AITOPUTMOB (HATPUMED,
nocrpoenus rpaduka, peneHns HepaBeHCTBa). JlakoHnuHOe pelieHue (6e3
TIPOIIYyCKa BAaXKHBIX IIArOB), HE cofeprkalllee HEBEPHBIX YTBEPKIEHHIA, BCE
BBIKJIAIKH, KOTOPOTO NIPAaBUJIbHBI, IOJIXKHO PACCMATPUBATHLCSI KAK PellleHUe
6€e3 HeIOYETOB.

Hazno yunTsiBaTh, 4TO BO3MOXKHEI pa3Hble GopMbl 0oTBeTa. MOXKHO yno-
TpebSTh TI00YI0 IIPUHATYIO 3aTHCh, TJIABHOE, YTOOLI OHA ObLIA TPAMOTHOM.
Taxk, npu pelieHH KBaIpaTHOTO YPAaBHEHUS] MOXHO MPOCTO IEePeYHCIUTD
ero KOpHM: 2; —3; WM 3amucare: x; = 2, x, = —3. IIpu pelmenun Hepa-
BEHCTBA OTBET MOXKET OBITh JaH KAaK B BHJE MPOMEXYTKA, HalpUMep,
[-3; +0), Tak u B BUAE mpocTeiiniero HepaBeHcTBa X > —3. Ilpu 3anucu
obsacty onpenesieHus1 PyHKIMH MOXKHO MCTIOIb30BAaTh TEOPETHKO-MHOXe-
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CTBEHHYIO CHMBOJIMKY, Hampumep, (—oo;0) U (0; 1) U (1; +o0), nan mu-
catp kopoue: ¥ # 0 mx = 1.

MHor1e 3aia4yi, TpejiaraeMble Ha K3aMeHe, OMYCKAIOT pa3Hble CIO-
cobbl pellieHusi. YYEHHK BIIpaBe pemiarh 3anady JiioObM u3 Hux. Coobpa-
JKeHHs THIIA «<MOXKHO PelnTh Gosiee palMoHaIbHO, 60Jiee KpacHBO U MP.»
Npvi OLIEHMBAHMM He UrPaioT posiu. OHako B X07le IOATOTOBKH 11€/1eCO00-
pa3HO TI0Ka3bIBaTh yyauMMcs Haubosiee HHTEPECHbIE U PAIMOHAIbHBIE Pe-
eH}s, 3HAKOMHTb MX C HEKOTOPHIMH OOIUMHU IIPUEMaMM PEIleHUs TeX
WM UHBIX BUJIOB 3a1a4. IT0 OyeT CAYyKUTh IIOMOJHEHUIO X «MaTeMaTH-
yeckoro H6araxxa», ¥ B KOHEYHOM MTOTE, UX MATEMATHYECKOMY Pa3BUTHIO.

TIpuBeneM PUMeEPH pelieHHs] HeKOTOPBIX 3a1a4 M3 Pa3/IHYHbIX Pa3elioB
Kypca, KOTOpbIe BKJIIOYAINCh B 9K3aMEeHAI[MOHHbIE PAOOTHI B Pa3HbIE TOZBL.

IIpumep 1. Ilpencrasbre BhipaxkeHue x(x+ 1)(x+2)(x+3)—15 B
BuUjie POU3BENEHUs ABYX MHOTOUJIEHOB.

IIpeo6pasoBaHue «B JI06» HU K YeMy He mpuBezeT. [109ToMy BOCIIOJb-
3yeMCs1 CllelyIoIUM IIPUEMOM: TIEPEMHOXKHM TIOTIADHO KpaiiH¥e U cpenHue
MHOXWTEJIM (DU 3TOM IIOJy4YEeHHbIe TPOU3BefeHust OyAyT COmEpXKaThb
OAWHAKOBbBIE YJICHBI:

x(x+1)(x+2)(x+3)—15 = (22 + 3x) (x2 + 3x + 2) — 15.
BBenem HOBylo nepemennyio: ¢t = x2 + 3x. B pesynbrare nojy4yum
KBaJpaTHbII TpexuieH t(t+ 2) — 15, aas KoToporo cnocob passioxeHust
Ha MHOXUTeNH u3BecTeH: t(t +2) — 15 =2 -2t — 15 = (t — 3) (¢ + 5).
BepHyBiinch k nepemenHo# x, nonyumm: (x2 + 3x — 3) (x2 + 3x + 5).
Taxum obpasom,
x(x+1)(x+2)(x+3)—15 = (x2+ 3x — 3) (2 + 3x + 5).
Yyammmcst nosie3Ho 3HaTh, YTO NPUEM BBENEHHMS HOBOM IEPEMEHHOM
ANl NpHUBEJIeHUs BbipaXKeHHsi K GoJjiee MPOCTOMY BHY IOBOJBHO YacTo

OKa3bIBAETCS IIOJIE3HBIM: MPH MPEOOPA30BAHUM BBIPAKEHUH, pELIEHUH
YPaBHEHWH, HepaBeHCTB, ccTeM. Tak, IpU pelieHuH CUCTEMbI YDaBHEHUI

6 8
x—y x+y 2
9 10
x—y + x+y 8
1
3aMe -, 1 _ .
Ha % i b mosBosisieT «u36aBUTLCA» OT Apobeit. IIpu

pewenuu YpaBHEHMS X + Y X — 20 = 0 3ameHa J/x = t TO3BOJSET n3ba-
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BHUTbCA OT KOPHSA U CBECTU ypaBHEHUE K KBaJpAaTHOMY. le/l peuieHnu He-

paBeHcTBa (12 + 2x)2 + 3(x + 1)2 > 3 3ameHa x? + 2x = t MO3BOJSIET TIO-
Jy4uTh CTAaHAAPTHOE KBaJpaTHoe HepaBeHCTBO t2+ 3(t+ 1) > 3, asro-
PUTM pelieHHsi KOTOPOro u3BecTeH. IIpH yIPOIUEHHUH BBIPAXKEHUS

1 1-aya
e ———————1/:- + 1 3ameHa }/a = b TO3BOJISIET «Pa3IJISIIETb> B YHCIIHU-

Va  a(1-v2)

TeJie Pa3HOCTb KyOOB M COKPATUTb APOOb.

IIpumep 2. Vimeer su mpousseneune ab, rae b = 5 — a, Haubosbiee
3HayeHHe, U eCJIV MIMEET, TO TPU KaKuX @ U b OHO mocTUraercs?

IoacraBuB B Tnpou3BeneHue ab BMeCTO b pa3HOCTb 5 — @, MOTYYUM:
ab = a(5—a) = 5a— a?. Tenepp HamO HCCIleNOBATh KBAAPATHBIA TPEXY-
JeH da — a?. Bocnons3dyeMcs cBoiicTBaMM KsanpaTiyHoil ¢yHkuuu. Ee
rpaduk — mapabosa. KoadduuueHnT npu a? orpuiatesiet, Mo3ToMy BETBU
napaGoJ/ibl HallpaBJeHbl BHU3, ¥ (QYHKIIUS UMeET HanboJibliee 3HAYEHHE.

Tak Kak KopHM TpexuieHa — yucia O u 5, To abcuucca BEPIIMHBI Ha-
paGonbr paBHa 2,5. Takum o6pasoM, HauboJbliiee 3HAYEHWME TPEXUJieH
Sa — a?, a, 3HaYuT, ¥ IpouU3BejieHNe ab, ipuHUMaeT npu a = 2,5. Haiinem
COOTBETCTBYIOIlEE 3HayeHne b: b =5—a =25 Orser: umeer; 0Opu
a=b=25.

IIpu oTBeTe Ha BOMPOC 3ajlayd MBI ONMPAJINCh HA CBOMCTBA KBajgpa-
THYHOM GyHKIuK. Boobiue, peiieHHEe MHOTHX 3K3aMEHAIMOHHBIX 3a1a4
OCHOBaHO Ha MpUMeHeHUH (PYHKIMOHANBHBIX CBOMCTB BhipakeHWil. Tak,
IJ1s TOTO, 4TOOBI I0KA3aTh, YTO BhIpaxeHue x4 + 3x? — x + 3 npH J06BIX X
NPUHUMAET TTOJI0KUTEIbHbIE 3HAYEHHs], HAJI0 TTOKA3aTh, YTO KBAaZAPATHBII
tpexuwieH 3x2 — x + 3 Bcerzaa MmoJioXHUTENIEH.

YT0oObI HATH HanbOJIbIEE 3HAYEHUE BbIPAXKEHUS

10
x2+y?+4x—6y+ 14’
HY’KHO TIPEIICTABUTD 3Ty ApPOoOb B BUIE
10
@+22+@y—3"+1
¥ BOCTIOJIb30BAThCs TEM, YTO BhIPaXeHHE BUfa a? TPUHUMAET HauMeHbIlee
3Hadenue 1pyu a = 0. IToxoxum o6pa3oM 06CTOUT ZEJIO C 3aJaHHEM, B KO-
TOPOM HY>KHO HAiiTH HaMMeHblliee 3HaYeHHE CyMMBL

V2x -2y +10 +Yx+ 3y — 3.
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Tak Kak BbIpaXeHWe BMAA /@ NpUHUMAeT HaMMeHbllee 3HAYEHHE TPH
a = 0, To HeoOXOAUMO, YTOObI OZHOBPEMEHHO PABHSINCH HYJIO MO/KO-
penHble BhIpaxeHns 2x — 2y + 10 u x + 3y — 3.

@dakT CYIIECTBOBAaHHS HAaHMEHbIIETO 3HAauYeHHs Yy QYHKUHH
y = ax?+bx+c, rae a > 0, ucronb3yercs U NPH N0KA3aTENbCTBE TOTO,
yto ypaBHeHue (x% + 2x + 2) (x2 — 4x + 5) = 1 He umeeT KopHeii. B camom
JieJie, HaMMEHblIlee 3Ha4eHHe KaXX/0ro U3 3THX BYX KBaJPaTHBIX TPexyJie-
HOB paBHO 1, HO IOCTUTaeTCs OHO MPH Pa3HbIX 3HAYEHHSIX X.

IIpumep 3. lMetoTcst mBa pacTBOpa OZHON M TOH K€ COJM pasHOM
KoHLeHTpauuu — 35% u 60%. B kakoM OTHOLIIEHHUH HAO B3SITh NEPBBIN U
BTOPOIi paCTBOPBI, YTOObI IOJIYYUTD PACTBOP, KOHLEHTPAIHsI KOTOPOro 40%?

[lycte x  Macca 1epBOro pacTBOpa, y — Macca BTOPOTO PacTBOpa
(BbIpa)KEHHbIE B OTHUX eAMHUIaX). Toraa, KOMYeCTBO COIM B TIEPBOM pa-
crBope coctaBiser 0,35x, a Bo Bropom — 0,6y. Macca HOBOro pacrBopa
paBHa X + y, a kojanuecTBo coju B HeM 0,4 (x + y). [losmyyaeM ypaBHeHue:

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

x = 4y,
=4,
Y

OrBet: nepBbIil 1 BTOPON PACTBOPBI HalO B3ATb B OTHOLIEHMH 4:1.

Pemas 3agauy, Mbl OJyYniiM OZIHO ypaBHEHHE C IByMs TE€PEMEHHbI-
MM, HO TIPH 3TOM CMOTIJIM OTBETHUTb Ha BOIIPOC, TaK KAK HAMO ObLIO HalTH
He KOHKDETHble 3HaYeHHs X U ¥, a UX oTHourenue. Boobiie, npu pemennu
MHOIMX TEKCTOBBIX 3a/ja4 BO3HUKAIOT aHAJIOTHYHbIE CUTYallUH — ypaBHe-
HUIA 110/yyaeTcsi MeHble, yem nepemMeHHbIX. Ho B Takux 3a/1a4ax, KaK mpa-
BHJIO, BOTIPOC CTaBUTCS TAaKMM 00Pa30M, YTO HAXOAWTh 3HAYEHHS BCEX Be-
JM4KH, o603HayeHHbIX GykBamu, He Tpebyercs. ITocTanoBKa Bonpoca B Ta-
KMX 3ajjayax OOBIYHO TAKOBA: HAWTH OTHOIIEHME BENMYHH, UX CYyMMY,
HaTypabHble pelieHus U fp.

Hpumep 4. Haitnure Bce 3HaueHus k, IPU KOTOPHIX IpsMasi y = kx
Tleépecekaer B Tpex pa3/IMYHBIX TOYKAX JIOMAHYIO, 33/[AHHYIO YCJIOBUAMH

2x + 5,ecmn x < =2,
Y=+ 1l,ecmu -2 < x < 2,
2x— 3,eciu x > 2.
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IlocTponM 3aaHHYIO JIOMAaHYI0O U TIPOBENEM <«IPaHHUYHBIE» TIPSIMBIE,
KOTOPbIE 327AI0TCSI YPaBHEHUSIMU ¥ = Rx.

AY

OnHa U3 3THX NPAMBIX IPOXOAMT Yepe3 TouKy (2; 1), a BTopas napa-
JiebHA TIPSIMBIM i = 2x+ 5 M y = 2x — 3. YpaBHeHue NepBoil NpsMoin

1 o
Y = 5%, BTOpoH — y = 2x. VI3 pucyHka BUHO, 4TO Bce IIpsIMble, IPOXO-

Idlye 4yepe3 Hadajlo KOOPpAWHAT, HaXOoAAIHECa <«MEXAYy» 3THMU ABYyMst
IIPAMBIMH, IIEPECEKAIOT JIOMAHYIO B TPE€X TOYKaX.

1
Orger: 7 < k<2
B sajauax, rae ypaBHenus, GbopMyJbl cofiepxar OykpenHsle Koaddu-
I[MEHTBI, YACTO MOYKHO MCIOJIb30BaTh rpadmyeckre coobpaskeHysi, KaK 3TO
OBLTIO cHeNaHo B pacCMOTpeHHoM npuMepe. Hanpumep, mycts Tpebyercs
HaliTH BCce 3HAYEHUS @, IPU KOTOPHIX HEPABEHCTBO

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

He uMeeT pelieHunid. Paccyxpath MoxHO Tak. I'pacdmk TpexysieHa B JeBOi
YacTH HEPaBEHCTBa — 3TO MapaboJia, BETBM KOTOPOW HAIlpaB/ieHbl BBEPX.
IlepedopmynnpyeM mocTaBieHHbIN BONPOC: HY>KHO HAalTH BCe 3HAYEHHUs
a, TIpY KOTOphIX Mapabosia pacriosio’keHa Bbillle OCH X. Tenepp HOHSTHO,
4TO HY>KHO pewinTh HepaBeHcTBO D < 0. Onupasich TOYHO TaK ke Ha Ha-
IJIAIHBIE TIPEICTaBAEHHsI, MOXKHO PacCyXJaTh MHaue: BepPHIMHA 1apaboibl
IOJDKHA HAXOIUTHCSI B BEPXHEN MOJYIIJIOCKOCTH, [TOSTOMY 3ajaya CBOAMT-
csl K pelieHuio HepaBeHCTBa Y, > 0, rae y, — opavHATA BepIUMHBL Mapa-
6oL
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Kak yse TOBODHJIOCH, MHOTHE 3a/laHHsI JIOTIYCKAIOT PasHbie CIIOCOObI
peienyst. [laxe TEKCTOBBIE 32/[a4H, ALt KOTOPBIX OCHOBHBIM criocobom pe-
Lrenusi sBJsieTcss anreGpanyeckui, B psae cyyaeB MOTYT ObITh pellleHbl

apudmMeTUIeCKH.

Mpumep 5. Pemum 3anady. ABTOGYC OTHpaBMJICS W3 IyHKTa A B
nyskT B. OJHOBPEMEHHO HABCTpedy eMy U3 B B A BbleXas1 BeJIOCUIIEAMUCT.
Yepes 40 MiH OHHM BCTPETHIMCH, M KQX/BIA IPOJOKUI ABUKEHHUE B CBO-
eM HanpaBieHuH. ABroGyc npu6sLi B yHKT B yepes 10 mMuH nocJie BCTpe-
yn. Yepes Kakoe BpeMsi TOC/I€ BCTPeYH NPUOBLT B A BEJIOCHIIENHCT?

Bynem paccyxnarb Tak. Ha myTs mocie BcTpeun aBToOyc 3aTpaTii B
4 pasa MeHbllle BPEMEHHM, YEM Ha MyTb A0 BCTpeuH. Ec/in TOuky BCTpeun
0603HauuTh GYKBOHN C, TO U3 CKa3aHHOTO ciexnyet, yto AC B 4 pa3sa 60Jib-
e, yeM BC. 3HAYUT, BEJIOCUIIENCT TIOCJe BCTPEYH IIPoexasl pacCTOsIHUe,
B 4 pasa GoJjibliiee, YeM 10 BCTPeYH, a 3HAYMT, OH 3aTPATHJ HAa HErO
40-4 = 160 (MuH).

OtseT: yepe3 2 4 40 MuH.

2.2. 0 pe3ynbratax BbINONHEHUA 3K3aMEHAUUOHHbIX 3afaHUMN

B 6a30By10 4acTh 3K3aMEHAIIMOHHOMN PabOThI BKJIIOYAIOTCSA 3aJaHus 10
CIIEYIOLMM COZEepKaTeIbHbIM OJIOKaM: YKCJIa; BhIPaXKEHHUsT; MpecOpasoBa-
HUe BBIDOXEHMI]; ypaBHEHUS, HEPABEHCTBA; NOCJAENI0BaTENbHOCTH; Tpadu-
K4 U QyHKund. OCTAHOBMMCS Ha KaXKOM M3 3THX GJIOKOB C LIeJbI0 OXa-

PaKTepu30BaTh 0CO6EHHOCTH YCBOE€HHA COOTBCTCTBY!OH.[CI‘O MaTepuraia
y4yamyiMucs.

Yucna

Xotsa apudmernyeckue BOIPOCH M3Y4aIOTCS PEMMYIIECTBEHHO B 5—
6 xaccax, sToT comeparenbHbIA GIOK BbIIETEH KAK CAMOCTOSITEIbHbIH
AT NepBOM YacTH 9K3aMEHAIIMOHHON paboThL. JTO CBA3AHO C TEM, YTO K
AaHHOMY 610Ky OTHOCHTCs GOIBIION 06beM MaTepHana, Ha KoTopoM dop-
MUDYIOTCs 6a30Bble 3HAHHA W YMEHMs B OCHOBHO! ImIKoje. B oTmmume ot
TPAMIMOHHOrO TOHUMAaHUS, NMPOBEPKA IMOATOTOBKH yYalIMXCS 110 TeMe
«Hncna» we cBogures 3mech K HETOCPENCTBEHHON IPOBEPKE BJafeHUs
BRIMMC/MTeIbHbIMU anropuTMaMu. AKIEHT, TIpeX/e BCETo, eJaeTcs Ha
MAEHHO-TIOHSATHIIHYI0 CTOPOHY, a TAK)Ke Ha MPAKTHKO-OPHEHTHPOBAaHHOE
SHatine. Tak, npoBepsercs 3HaHHe N NIOHUMAHME TEPMUHONOTUH, yMEHHE
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TN0JIb30BaTbCSI 3KBUBAJEHTHBIMHM IIPE[CTABJEHHUSIMH 4YHCeJ, CPaBHMBATh
YHCJIa, BBIOJHATh OUEHKY U NMPHUKUAKY Pe3Y/bTaTOB BBHIYMCAEHHIA, MIPO-
LEHTHbIE BBIYUCAEHUS U T.I.

Yro KacaeTcsl BiafeHUs] BbIYMCIMTENbHBIMH HAaBBIKAMM, TO OHHM HHU-
KOTZla He TIPOBEPSIIOTCS OT/IEJIBHO, a JIUIIb B KOHTEKCTE PEllleHUs] HEKOTO-
poii 3azaum.

Kak nokassiBaeT pe3ysibTaThl 3K3aMEHOB, C 3aJaHUSIMU 3TOro GJIOKa
yYalluecsi CIIPaBiSIIOTCS HEIIOXO: IIPOLEHT BBIIONHEHHs OGOMBIIMHCTBA
3aaHUi HAXOASTCA B AMAMNA30HE OT 75 A0 95, MpHU 3TOM He3HAYUTEJbHA
I0Jis yYalluXcsi, He IPUCTYTMBIINX K BHINIOJHEHHIO TOTO WJIM MHOTO 33/1a-
Husi. BMecTe ¢ TeMm, aHanu3 pe3yJsibTaTOB K3aMEHa 32 HECKOJIbKO JIET ero
IIPOBEZIEHNSI MO3BOJIUJ BBISBUTb HEKOTODblE HENOCTATKH B IIOATOTOBKE
YYaIuxcsi.

Tak, 3HauMTEIbHAS YACTh YYALIMXCS HE BJA/IEET KJIIOYEBOU TEPMHHO-
Jorueil. Hanpumep, yyanmmcst npejiarajaoch onpeieanTb, Kakoe U3 YM-

cea /400, 1/4000, ]/ﬂ SIBJISIETCSL PALMOHAbHBIM (AaHAJIOTMYHO BO BTO-
poM BapuaHTe — HppauuoHaIbHbIM). OTBEThI MOKa3aiu, uto oT 20% @0
30% yuyanyecs He BJAAZEIOT TEDMHHAMH «PallMOHAJIBHOE YNCJIO» U «Hppa-
UOHAIBHOE YHCJIO».

IMoutn 20% nEeBATUKJIACCHUKOB He MOTYT CPaBHUTb IBAa PaIlMOHAJb-
HBIX YHCJIa — OOBIKHOBEHHYIO W JIeCATHYHYIO Apobu (Harnpumep, 0,82 u

7
g), TO €CTb IIOYTH IIATAadA 4YaCTh IIKOJIbBHUKOB, <«IIOAHABIIMCH A0 BbICOT»

TeMbl <«/lefiCTBUTEIbHBIE YKC/Ia», HE BJAIEET JJIEMEHTAPHBIM 0a30BbIM
yMEHHEM.

Psin 3ajanuil IpUBOAUT K HEOOGXOAUMOCTH BBIMOJHATH BbIYMCIEHUS C
MIOJIOXKUTENbHBIMUA U OTPULATENbHBIMU YHcaaMU. OTBIT 1TOKa3bIBaET, YTO
y 3HAYUTEJIBHON YaCTH BBIIYCKHUKOB OCHOBHOIA MIKOJIBI COOTBETCTBYIO-
H{He YMEHHUs] HeJOCTATOYHO CTONKWe. Tak, Npu BBIYUCIEHMH 3HAUYEHHUH

BBIpQXEHU U 1/1 — % u 1/—% + 1 pe3ysabTaT BO BTOPOM Cjlyyae OKa3aJ-

cst Ha 15% xyxKe, yeM B TIEPBOM.

Bcerzma cyuiectBeHHO Xyske pe3yJbTaThl BBIOJHEHUS 3aJaHUil 3TOro
6J10Ka, KOTOpblE CBSI3aHBl C MPAKTUYECKHM IPUMEHEHHEM IMOJyYEHHBIX
3HAHHUH.

Yro e KacaeTcs 3alaHuii, CBA3aHHBIX C TOHATHIHHBIM ACTIEKTOM, HJTH
C pelleHHeM 3aa4, KOTODble HE CBOASTCS K HEMOCPEACTBEHHOMY MpUMe-
HEHUIO AJITOPUTMA, TO OHY BBI3BIBAIOT ONpe/ieIeHHbIE TPYAHOCTH Y MHOTHX
yyauuxcsi. Bor npumep ogHo# u3 3amau:
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8
«Hacenenne Poccum cocraisier 1,4-10° uyenoBek, ee TeppHUTOPHS

pasHa 1,7 10" kM2 CKOJBKO CpeHeM TPUXOMUTCS KuTeseit Ha 1 km2?
1) 0,12 yen. 2) 0,8 uen. 3) 1,2 yen. 4) 8 uen»
PesysibTaThl MOKa3aiH, 4YTO 35—40% BbBIIYCKHUKOB 9-X KJIACCOB He
CMOIJIN CTIPABUThCSI C 3TUM 3aaHieM. HacTh yyammxcsi He cymMesn pa3ob-
paTbCs B npocreiieil apudMernyeckoii 3agaye — onpenennuTb, Kakoe OTHO-
L1eHue cIeAyeT B3sATh. JIpyrue ommbamuch Npu onpeneieHNH TOpsiika YHUCIa,
KOTOpOE SIBJISIETCS 3HA4€HUEM YaCTHOTO, T.€. He CMOIJIN CIIPABUTHCS C BBIYMC-
JIeHHEeM, OCTOSTHHO TIPUMEHSTIOIIMMCST, HATIpUMEp, TIPU U3ydeHUH GU3NKH.
IIpu BHIIOJHEHUH CJIEAYIOlied 3a4auM yJalnecs AOJDKHBI ObLIM MPo-
JIEMOHCTPUPOBATH IOHNMAHKE CMBICJA 3aNUCH X = a L h:

«Ha pysione oboeB nmeercs Haamuch [ = (20 £ 0,1) M, rae [ — anuna
pysnoHa 06oeB. B kakux rpaHHIax 3aKJOYEHO TOYHOE 3HAYEHHE JJTHHbI
pyJIOHA TRU 3TOM YCIOBUH?

119<i<21 2)19<1<20

3)199< 1< 20 4) 19,9 < 1< 20,1»

BbisicHsIETCSI, YTO HEKOTOPbIE YYAIHECST HE MOTYT CHEJNATh BCETO OAMH
1ar — MepeBeCTH 3Ty 3aMKCh Ha SI3bIK HepaBeHCTB (0OpalaeM BHHUMaHKE
Ha TO, YTO Hazio ObUIO MPOCTO BHIOPATh HY)KHOE HEPABEHCTBO W3 IPEJIO-
’KeHHBbIX). BMecTe ¢ TeM 111 TAKOTO IOHUMAHUS yYaleMyCsi, U3yYUBILEMY
Kypc anre6pbl OCHOBHOM WIKOJIbI, ¥, B YaCTHOCTH, TeMy «HepaBeHcTBa»,
TpebyeTcst TONBKO 3APaBblit CMBICL.

B nepBoii yacTu 3x3ameHa Bceraa MPUCYTCTBYET 3ajaya, HAlpaBJieH-
Hasi Ha TPOBEPKY BJIaJIEHUsI TIOHSATHEM IPOLIEHTA,. YMEHUSI BbIIIOJHATD
TIPOLIEHTHbIe BbIYMCIIEHUsl. HecMOTpsi Ha TO, YTO B PErMOHAX, YYacTBYIO-
IMX B IIPOBEfEHNM K3aMeHa He TMEPBbIH rofl, HAMETUAACH MOJIOKHTENb-
Hasl TEHZEeHIUsl, BCe JKe 3afaHus ITOM TPYIIbI OCTAIOTCA Hanbosiee TPya-
HBIMU. AHa/M3 OTBETOB MO3BOJISET AATh HEKOTOPBIA MepeveHb ommnboy-
HBIX TIPEACTaBJEHMH WIKOJbHMKOB, KOTOPBIE CJEAyeT WMEThb B BHUAY B
NpakTHKe npenogaBaHus. HampuMep, Ipu pelieHHH 3a7a4yu, Ha CKOJIbKO
I[POLEHTOB U3MEHUIOCh KOJIMYECTBO KHUT B GubGInoTeKe, ecin ux 6110 50
THIC., & cTano 56 ThIC., y4alMecs: yKa3blBAIOT B KAYECTBE OTBETA PA3HOCTh
paccmaTprBaeMbIX BeJIMUMH, OTOXIECTBJISASA, TI0-BUANMOMY, 000POThI peun
“Ha CKOJIbKO U3MEHWJIACh BEIMYMHA» M <HA CKOJIbKO IIPOLIEHTOB M3MEHH-
Jlacb BesmunHa». Kpome Toro, C4NTAIOT OTBETOM B 3TOIi 3a/1a4€ YaCTHOE OT
Aleienst GOJbIIEro YMC/a Ha MEHbIIEe, a TAK)Ke, BhIPa3UB HYXKHOE OTHO-
lieHne necATHYHON npo6bIo, «3a6BIBAIOT> YMHOXUTH ee Ha 100 (Hampu-
Mep, ykaseraior 0,05% BMecTo 5%).
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BoipaxeHus, npeobpasoBaHne BbipaXKeHMUi

MoXHO OTMETHTD, YTO B NIPUHLIMIIE YYAIIHECS XOPOIIO CIIPABJSIIOTCS
C HaxOX/I€HHWEM 3HaY€HMsI BbIPAXKEHUS C IlepeMeHHOH IIpH 3alaHHOM 3Ha-
YeHUH [IePEMEHHOI, C COCTaBJIeHeM OYKBEHHOTO BBIPAXKEHUS 110 YCJAOBHIO
3azauy, ¢ BeIpaxkeHneM U3 hopMyJIbl OMHOM BEJTMYMHBI Yepe3 Apyrue.

OnuH u3 HauboJsiee TPYAHBIX BUAOB 3a4aHUi 3TOro GJIOKAa — 3TO 3a/a-
HUS Ha BJIaJieHHe TIOHSITHEM 00JIaCTH OMpeeeH sl PAIIHOHAILHOTO BbIpa-
)eHusi. Bor npumep Takoro 3agaHus:

«CooTHecuTe BbIpa)KEHHE C MHOXECTBOM 3HAYeHMil TepeMeHHOM C,
IIPH KOTOPBIX OHO MMeeT CMBbICI.

2 (4—c)(3+¢c) 4d—c
Atosre BT B34
He=-3 2)c#4
Nc#-3uc=4 4) ¢ — nob6oe yucao»

He3aBucumo oT TOro, kakue BBIPDAXKEHUs PacCMaTpPHBAIOTCS, KaKOBa
MOCTaHOBKa Bompoca U ¢opMa oTBera (C BbIGOPOM OTBETA, HA COOTHECEHHE,
C KPaTKUM OTBETOM), Pe3yJibTaThl ObIBAIOT HEBbICOKMMHU (10 40% He cripas-
JISIOTCST C TAKMMH 3aJaHusIMK). [IOHSITHO, 4TO eciii BBITYCKHUK He BJajieeT
IOHSITHEM 00JIACTH OTIPENEIEHNs] PALIMOHATLHOTO BHIPAXKEHUSI, OMHUM U3
6a30BbIX TOHATHIA Kypca anreGpbl, TO TPYAHOCTH Yy HEro IPHU U3yYEHHH
OPYTUX BHIOB BBIPAXXEHHI B CTaplieM 3BeHe OYAyT HENPeoAOIMMbIMH.

Huke, yeM xotesioch Obl, pe3yJIbTaThl BHIIIOJHEHUSI 3aaHUN Ha BbI-
yucaeHus: mo ¢GopmysaMm, OPUYEM [aXKe MO TAKUM, KOTOpble GYKBaJbHO
B3SIThl U3 «IIOBCEIHEBHOIi *XU3HM». Hanpumep, npeniaraercsi BbIYUCAUTD
paccTostHUe JI0 3MUIEHTPa rpo3bl o dopmye S = 330¢, rne S — paccto-
sIHYe B MeTpaX, { — YMCJIO CEKyHJ, NMPOIIeANINX MEeXIY BCIBIUIKONH MOJ-
HMH ¥ TPOMOM, TIPH 33[IaHHOM 3HaYeHUH f; OTBET TpeOyeTCs BHIPA3UTDh B
KWJIOMETPAX, OKPYIJIUB €ro 70 1eJiblX. Yl XOTs pellleHHe COCTOUT U3 3Jie-
MEHTapHbIX TEHCTBUMH, KOTOPBIE BBITYCKHUK 9 Kilacca, 6e3ycioBHO, 06s13aH
BBITIOJIHATD, 0T 20% 10 40% yuaiuxcst He MOTYT 3Toro caejatb. CHUXKaeT
PEe3yJIbTaThl U 3JIeMEHTapHOe TPehOBaHHE IIEPEBECTH METPhI B KUJIOMETPBI.
ITO elle pa3 roBOPUT O HEOOXOMMMOCTH YCUJIEHUSI BHUMAHUSI K OCO3HAH-
HoIt pabote c Tekcramu, ¢ GabyabHBIMHU 3aKaYaMi.

Oxkoso 20% y4allMxcs He CIPaBJSIOTCS C 3aJaHHEM Ha COCTaBJieHHE
6YKBEHHOTO BBIPYKEHHSI 10 YCJIOBUIO TEKCTOBOM 3a1a41, B KOTOPOM (HIypH-
pyiot npoueHTbl. Hanmpumep, takas 3agaya: «ToBap croui x p. CKOJbKO OH
CTaJl CTOUTb TOCJIe CHIDKEHUs LeHbl Ha 40%?». [Ipu aToM MHOrHe orpannym-
BAIOTCs1 JIMILb TIEPBBIM JefCcTBUEM U BbiOupatoT otset 0,4x BMecto x — 0,4x.
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BHuMaHHe B 9K3aMeHe K MOHSITHIHON CTOpOHe B MOATOTOBKE yYallUX-
cs1 HE O3HAYAET, YTO YYallMecsi He JOJDKHBI BIIaJIeTh TEXHUKOI anrebpandye-
ckux 1peobpasoBaHuii. JIpyroe aeno, 4To Ha 6a30BOM ypoBHe TpeGOBaHUs
J0JOKHDI OTPaHMYMBATBCS MOTpebHOCTAMU 6a30BOTO Kypca MaTeMaTHUKH
crapiueit mkosbl. Hanpumep, B 3a/1aHusIX Ha pas3JioxKeHNe MHOTOYIEHOB Ha
MHOKUTEJIM yYal1ecs AO/DKHBI YMETh BbIHECTH OOIIMI MHOXMTENDb 3a
ckoOKM WJIM BOCIOJIb30BaThCs (POPMYJIO COKpaIleHHOTO YMHOXKEHHS;
BiajeHUe METOMOM TPYNMUPOBKM Ha 6a30BOM ypOBHE He MPOBEPSETCH.
[Ipeo6pa3oBaHue APOOHOTO BbIPaXKEHHs ITPelyCMaTPUBAET BhINOTHEHHE
He 6osee, 4eM OMHOTO Mau ABYX aeiictBuil. IIpeobpasoBanie Mppanuo-
HaJIbHBbIX BBIPAXKEHUH, AaXKe CaMbIX NMPOCTHIX, He MPe/IOoJaraeTcs; yya-
mecs J0JIKHBI BJIajleTh TOJIbKO HEKOTOPBIMHM MPOCTEHIINMU TpHeMaMu
11peoOpa30BaHUsl YUCIIOBBIX BBIPAXKEHHH, COAEPXKAIUUX paJUKaIbL

OnHaKo, HECMOTPSI Ha «CKPOMHbI» ypOBeHb TpeOOBaHMI M 3HAYH-
TeJbHOe BPeMsl, 3aTpauMBaeMoe Ha U3yueHlle COOTBETCTBYIONIETO MaTepu-
ana, pe3yJIbTaThl INOKAa3bIBAIOT CYIEeCTBEHHble HEAOCTATKU B BJIafIEHUU
dbopmasibHO-OepaTUBHBIMM HaBbikaMd. HawuboJiee HU3KHE DPe3yJIbTaTh
(e Boie 60%) yyauyecst MOKa3bIBAIOT MPY BBIMOJHEHUH NpeoOpa3oBa-
HUH MpocTednx ApoOHbIX BeipakeHUH. KpoMe Toro, eciiv ¢ BHIMOJIHEHH-
€M OCHOBHBIX JIeMCTBUI CO CTeNeHsIMHM C IieJIbIM TOKa3aTesleM Yualuecs
CIPaBJIAIOTCS BIOJIHE YAOBJETBOPUTENIBHO, TO Te Ke [eHCTBUSI B KOHTEK-
CTe yuceJ1, 3alIMCaHHBIX C IOMOLIBIO cTeneHel yucia 10, BbI3pIBalOT y MHO-
TUX 3HAaUUTeJIbHbIE 3ATPYAHEHHUS.

VpaBHeHMA M HepaBeHCTBa

Wmelorcs onpeneniennbie npobiiempl, TpeGyouie 0coboro BHUMaHus,
Y 10 faHHoMy 6Gsioky. Tak, HanpuMep, NPOLEHT BEPHBIX OTBETOB NPH pe-
IIEHNH TOJIHOTO KBafIpaTHOTO yPaBHEHUSI CHIDKAETCs, €CJIN TepPBblii K0ad-

unuent siBnsiercs ApobHBIM (HampHMep, %xz +x—6 =0). Ymenue ne-

peiTu ot apobHbIX K03(bGUIMEHTOB K 11eJ1bIM, 6e3yCI0BHO, OTHOCHUTCS K
YuCIy 3HauuMBIX. Boob1ue, Bcerza, Koraa B TOM UJIM UHOM KOHTEKCTe BO3-

HiKaer Heob6xoguMocTh paboTaTh C APOOGSAMM, y yyallMXCs BO3HMKAIOT
TPyZHOCTH.

Bonee 30% yuwammxcs e MoryT pemnts 6asoBylo, CTaHapTHYIO 3a/1a-
1Y, puCyTCTBYyOILYI0 BO BCeX yueOHUKAX U TPAAMLMOHHO BKJIIOYAEMYIO B
TEMaTuyecKkMe M WTOTOBblE MPOBEPKH: BBIYUCIMTH KOODAMHATHI TOYKH
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nepeceyeHrs ABYX NMPSAMBIX C MOMOUIbIO PEIIEHUSA CUCTEMbBI ABYX JIHEN-
HbIX ypaBHeHnﬁ C AByMs NE€PEMEHHBIMU.

Hau6osbiuyio TPyAHOCT A1 yHAIUMXCSl TPEACTABIISIET COCTABJIEHUE
yPaBHeHMs! 10 yCJIOBMIO TEKCTOBOH 3asauu. MoryT caenatb 310 OT 55 710
75%, B 3aBUCHMOCTH OT THIA 33layy. 3acTyKUBaeT BHUMaHHUS CJIeLyIOIIUi
(haxT: ecnu 1Mo ofHOM U TOI ke 3a7aye NMPeJIOKUTh YYAlIUMCS COCTaBUTh
ypaBHeHHe U CUCTEMY ypaBHEHHii, TO BO BTOPOM CJiyuyae pe3yJibTaThl Oy-
AyT Jy4ure. ITO U3BECTHBIN MeToauveckuit dakt: mepeBox ¢abysibl 3a/1a-
M Ha anreOpanyecKuii A3bIK Jierde, eCay BBOAUTb CTOJNBKO TepPeMEHHbIX,
CKOJIbKO HeM3BeCTHBIX B 3azaye. OHaKO 3/1eCh Halo MOMHUTbh U APYTOE.
Kak moka3bIBaloT U MPaKTHKA, U Pe3yJIbTAaThl 9K3aMEHOB, PEIUTh CUCTEMY
YpaBHEHUH 711 MHOTHX y4alUXCsl TPYZHee, 4eM YpaBHEHHe.

ITpu penteHNH MUHEHHBIX HEPABEHCTB OCHOBHOW TPYAHOCTBIO OCTaeT-
cs1 esienre obenx YacTeil HepaBEHCTBA HAa OTPHUILIATEbHOE YHCIIO: C pellie-
HUEM HepPaBEHCTBA, re TPeGOBAIOCH BBIMOJHUTh 3TY OMEPALHIO, yJaliue-
Cs1 CIIPaBJISIIOTCS 3HAYUTENIBHO XYyJKe, YeM HEPABEHCTBA, B KOTOPOM BBIIOJI-
HSJIOCH JIeJIeHre Ha MOJIoKUTeNbHOe Yncao. Ho HanbosbuIyo TpYAHOCTS,
KaK U MpeX/e, BbI3bIBAET Y BBIILYCKHUKOB DellleHue CUCTeM JIMHEHHBIX He-
PaBEHCTB, MIPUYeM, ke B Hanbosiee MPOCTHIX CIyYasiX.

HauGosiee TpynHbiM 3ananueM B TeMe «HepaBeHcTBa» siBJisieTCsl pe-
LIIeHWe KBaJIpaTHOTO HepaBeHCTBa. YeTBePTh BbIIIYCKHHKOB He CIPaBJsieT-
csi ¢ npocreiueii curyanueit: x2 > a (x2 < a). OwnbKy 1 B TOM, 1 B ApY-
roM ciy4ae onHu U Tte xe. Hanbosiee TvnmmyHast ommbka COCTOMT B TOM,
41O yyaiyecsi GOpPMaTbHO «M3BJIEKAIOT> KBAaJPAaTHBIN KOPEHb U3 JIEBOH U
NpaBoi 4yacTell HepaBeHCTBa. B pesysbTaTe, MpH pelleHUH, HanpuMep, He-
paBeHcTBa x2 > 64 mosywaiot otBeT x > 8. [[pyrast TumuyHas ommnbka co-
CTOMT B TOM, 4TO YYalllMecsl yKa3bIBAIOT MHOXKECTBO pelIeHUii, COOTBeT-
CTBYIOlllee HEPaBEHCTBY IPOTHUBOIOIOXKHOIO 3HAKA.

VHTEpecHO OTMETHTB, YTO C 3a/laHHeM DEIUTb KBaJpaTHOe HepaBeH-
CTBO IO TOTOBOMY rpauKy ydaiiuecsi CIpaBJIsIIOTCS CYILECTBEHHO JIy4llle,
4yeM B CTAaHAAPTHOI MOCTAaHOBKE BOMPOCA. JTO MO3BOJISIET MPEATIOTIOKUTD,
YTO 3HAYMTENIPHAS YACTh YYAIMXCS CIIOCOOHA MHTEPIPETUPOBATh rpaduk
KBa/[PaTUYHOM (YHKIUY Ha sI3bIKEe HEPABEHCTB, M MPohyieMa 3aKII04aeTcst
WM B HEYMEHUM TPUMEHHUTH MOJHBIM AJTOPUTM peLIeHMsT KBAaIPATHOTO
HePaBeHCTBA, WU B CYIeCTBYOIEeN IpaKTHKe 00y4eHUs PELIEHUIO ITOTO
BH/Ia HEPABEHCTB METOIOM MHTEPBAJIOB, KOTOPHIA HEMOCTYTEH 3HAYUTEb-
HOI1 YacTH LIKOJIbHUKOB HA JIAHHOM 3Tarle.
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®yHKUMN U rpadukm

Jli 3a7aHuii 3TOro 6710Ka XapaKTepPHBIMU SBIAIOTCS JIBe 0COGEHHO-
cTy: HATPABJIEHHOCTb Ha MPOBEPKY CUCTeMHOCTH 3HAHWH M yMEHMsS NpH-
MenaTh GQYHKIUMOHAIbHBIE TIPEICTaBIeHHUs AJIsI pellleHus 3371y IpaKTHye-
CKOTO COAEPIKaHMS.

B rnepBO¥ 4acTU 3K3aMeHa OTCYTCTBYIOT 3aJjaHUsl Ha NIOCTPOeHue Tpa-
¢ukoB GYHKIHUH, B CUITY TOTO, 4TO OHM JAI0T MaJIo MHGMOPMALMU O MOATO-
TOBKe BBITYCKHUKA TI0 JaHHOI TeMe Kypca. AKIIEHT C/leJlaH Ha NIPOBEPKY
0600111eHHBIX 3HaHU — pacrnoJjioxkeHue rpaduka GyHKIMU B KOOPAMHAT-
HOI TIIOCKOCTH B 3aBUCHMOCTH OT 3HaYeHU! K03 PHULMEHTOB, BXOASIINX
B QopMmyJy, pacnosHaBaHue rpapukoB QyHKIMI DasHbBIX BM/OB, Npe-
cTaBJieHHE O HEKOTOPBIX OOIMUX CBOMCTBaX GYHKUMN U MX rpaduueckoM
nposiBieHnu. YTo Xe KacaeTcsl 3ajaHMif Ha OCTpoeHHe rpadMKoB, TO OHU
Npe/IaraloTcsl IPAaKTHYECKH €XKeTroAHO BO BTOPOH YacTHM 3K3aMEHAI[HOH-
HOIi paboThl, TPUYEM He HA CAMOM 3JIEMEHTAPHOM YPOBHe.

[To Mepe HaKOTLJIEHUS OMBITA TIOATOTOBKH Y4alIUXCSI K 9K3aMeHY YJIy4d-
IIAIOTCA PEe3yNbTATHI BHINOJHEHUS 33/laHU Ha YyTeHMe rpaduka peasbHoi
3aBucuMOcTH. BoT mpuMep Takoro 3amaHust:

«Ha rpadmkax HOka3aHO, Kak BO BpeMsl TEJIeBU3HOHHBIX /1€0aToB
Mex1y KaHaunataMu A u B TesieapuTenu rosocoBaiy 3a Kax/J0To U3 HUX.
CxoJbKo Bcero Tesieapuresieil mporosiocoBano k 40-it Munyte neb6atoB?
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I yl
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—>
Of 1 104201301401 50160-Bpems,
| | | | | | _MUH.
[TTTTTTTI T

1) 20 Thic. wen.  2) 30 Thic. wer. 3) 50 Thic. yem.  4) 45 ThIC. Yem»
3ameTuM, uto opMHpOBaHUe TAKOTO OGIIEKYIBTYPHOTO YMEHHS, KaK
«iTeHue» peaspbHBIX rpaMKOB (B 571€MEHTAPHBIX, OHITOBbIX CUTYalHUsX),
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He TpebyeT GOJIBIINX 3aTPAT BPEMEHH, U MOXeET GbITh ZOCTUTHYTO JHILIb
IlyTeM HEKOTOPOIO aKIEHTa Ha COOTBETCTBYIOIUMI BHJ AEATENBHOCTU B
XoJie TIPENoJaBaHuUsl.

B 10 e Bpems Apyrue BaxHEHLINe YMeHUs], cBI3aHHbIE C PYHKIUAMU

1 ux rpadukamu, TpeOyiOT 6osiee Cepbe3HOr0 BHUMAHUS U METOANYECKON
paGoThI

YeTBepTh yyalMXcsi NOMYCKAIOT OWIMOKY TpU yTeHuy rpaduka KBaj-
paTuyHON yHKIUKM. AHAIU3 BeIGOPA OTBETOB AEBSITUKIACCHUKAMU TIPU
BBITIOJITHEHUHM COOTBETCTBYIOIIMX 3aJaHMil IOKa3blBaeT, YTO HeBEpPHbIE
MPeACTaBIeHNs CBS3aHBI CO BCEM CIIEKTPOM 3aJI0JKEHHBIX B MCTPAKTOpPaX
omnbok. Tak, yuanuecs: yka3plBalOT B KaueCTBE HaUMEHbIIEro (MM Hau-
6oJbllIero) 3HaYeHs! KBAAPATHYHOM QYHKINKM OPAUHATY TOYKH Mepeceye-
HHsl C OCbIO Y, OIMOAIOTCS B TreOMETPUYECKOW TPAaKTOBKE 3allUCH THUMA
f(—3) = 0, B onpeneseHuN MPOMEKYTKOB 3HaKomNocTossHCcTBa. Ho Haubo-
Jiee YacCTO yyamluecsl 3aTpyAHSIOTCSI IPH YKa3aHUM TTPOMEXYTKOB BO3pa-
CTaHMs WK YOBIBAHUS KBaJPaTUYHON (DYHKLIUH.

Ot 20% mo 30% 1IKOJBPHUKOB HE MOTYT OTPEAEIUTh, KAKOW U3 rpadu-
KOB QyHKuu#, HanpuMmep, ¥y = 3x—3, y = 3x, y = —3x2, y = 3x2+ 3x
He TIpoXoAuT (MU IIPOXOIUT) Yepe3 HAvyaao KOOPAUHAT. YYalinecss MOTyT
paccyXaaThb NPH BHINOJHEHUH 3TOrO 3aJaHusi PasHbIMU CIOCOGaMH: KTO-
TO MOJXKET OTBETHUTh Ha BOIIPOC, UMes TIPECTABIEHIE O TOM, KaK BHITJIAAST
naHHble rpaduKy, a TOT, KTO HE BJajleeT TaKUM INPEACTABIEHHEM, MOXKET
TOZACTaBUTh KoopauHaTh ToukH (0; 0) B ¢popMysy U BRIIOJHUTD 1IPOCTEii-
e BbIYMcIeHusl. Takoe yMeHUe COCTaB/sieT OCHOBY Bcell paboThl ¢ rpa-
¢dukamu GyHKuMA U, 6e3yCI0BHO, BXOAUT B MHHMMAJbHbIA Habop 6Gaso-
BBIX YMEHHMIA, I03TOMY TOJIYYeHHbIN pe3yJIbTaT XyXke, YeM CJIELYyeT OXKHU-
nath. Be3ycioBHO, YTO Te MIKOJBHMKH, KOTODble HE MOIYT OTBETUTb Ha
OaHHBIA BOIIPOC, OyAyT MCMBITHIBATh Cephe3HbIe 3aTPYAHEHHs TIPU U3yde-
HUH Kypca ajireGpsl ¥ Haua/l aHa/Iu3a B CTapIUMX KJIaccax.

Iopsinka 20—30% yvamuxcst 3aTpyAHAIOTCS IPH COOTHeCeHuu rpadu-
KoB GyHKUMI Buma y = kx c¢ ¢opMyamu, HanipuMmep, Koraa MM Hazo U3
4eThIPEX NpeJIOKEHHBIX rpadHKoB (NpsAMble, IPOXOASINNE Yepe3 Hayaao
KOOpAMHAT) BHIOpAaTh TOT, HAa KOTOPOM U300pakeH rpadMK KOHKPETHOH

byukuun (Hanpumep, y = —-%—x), WM KOTZa g Kaxzaoit us tpex dop-

My, 3afalomux QyHKIUIO, HAO YKa3aTh COOTBETCTBYIOMIUI eii rpadHK.
IIpu aroMm dopma 3asaHus He OKa3bIBaeT BIMSHUSA HAa Pe3yJbTaT €ro BHI-
TIOJTHEHHUSL.
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Huskue pesyabTaThl HAbGIIONAOTCS NP BBHINOJHEHUMM 3afaHUM Ha
ycTaHOB/IEHHE B3AMMHOTO PACrOJIOXeHHs B KOOPAUHATHOM IJIOCKOCTH Ma-
paboJibl Y = x2+ ¢ M npsMoOit y = a (NpU KOHKPETHBIX 3HAYEHUSX C U a).
BaecTe C TeM, XOpoline MpPeICTaBACHHSI O COOTBETCTBYIOIUX rpaduKax,
Ha MPOBEPKY KOTOPBIX HAIPABJIEHO 3TO 33JaHHUe, Takxke abCOMOTHO Heobxo-
JMMBbl /1JIs1 U3Y4EeHUsT 3JIEMEHTOB MaTeMaTHYECKOro aHa/IM3a B CTaplieM 3BeHe.

Jl1st BBITIOMTHEHHUs 3a/1aHMiA, B KOTOPbIX TpebyeTcsi CoOTHeCTH rpaduk
¢dynkuny U GopmyIty, 3anamyo 9Ty GyHKLMIO, YYallMXCsl CleayeT BO-
Opy>KHTh HEKOTOPHIMU TIDMEMaMH pacro3HaBanus. Harpumep, MOXHO co-
OTHCCTH HAKJIOH NPSIMON M 3HAK YII0BOro KoagUIlMEHTa, HallpaB/eHue
BeTBeil napaboJibl ¥ 3HaK KoadduilmenTa pu X2, OPAMHATY TOYKU Nepece-
yenus rpaMKa C OChI0 Y M HAYAJIbHYIO OPAMHATY, BHIYMCJIEHHYIO 110 (op-
mysie, 1 Ap. YeM Gouibllie y y4eHNKa 3HAHUI O KOHKPETHOH QYHKILMH, TeM
GoJiblile IPUEMOB PACIIO3HABAHMSI OH CMOXeT UCIOJIb30BaTh.

MocneposarenbHOCTH M nporpeccum

B 3azanusx mo atomy 6JIOKY aKLUeHT c/elaH Ha NOHSTHITHOI CTOpoHe
U3y4aeMOro BOIIPOCa, Ha BIafIcHUN MaTeMaTHYECKUM SI3bIKOM, UCIIOJIb3Ye-
MbiM B 9TOH Teme. Hepenxu ciyyau, Korja yyamuecs, <IOpOHAs» TeMy
«IIporpeccun», He BIaAelOT MHAEKCHBIMU 0003HAUEHHSMH, He MOTYT Ile-
PEBECTH Ha €CTECTBEHHBIN SI3bIK PEKYPPEHTHOE COOTHOLLEeHHUe, He TOHUMAast
€r0 COZIEPKATENbHOTO CMBICTIA, MHBIMH CJIOBAMH YCBaMBalOT TeMY YPE3BbI-
yaiiHo (hopMaJIbHO, He OBJIaZieBast ee 00111e06pPa30BaTENBHON COCTABIISIOLLEN.

Hna peulenusi 3aja4, BK/IIOYaeMbIX B 9K3aMeH, JOCTaTOYHO BJIAJETh
TEPMHHOJIOTHEd M CUMBOJIMKOHM, 3HaTb OCHOBHblE (POPMYJIbl, TOHUMATh
CMBICJT OCHOBHBIX HOHSTHI M MPUOEraTh K 34PaBOMY CMBICIY.

Ipesx e Bcero, yyamuxcst 3aTpyaHsioT 6a30Bbie, OCHOBOIO/ATAIOIINE
3a/laHMA Ha pacrio3HaBaHue apupMeTHIeCKON 1 reOMETPUYECKO mporpec-
CHil IPU Pa3HBbIX CNOCOBOB 3a[aHMiA: MepedrCIeHUeM [EPBbIX HECKOTBKUX
WIEHOB, peKyppeHTHO# dopmyJoii, dopmyJtoit n-ro uiena (ot 20 no 30%
YYallMXCs He CIPABJIAIOTCS C 33laHUSIMHU TAKOTO POJa).

Boobue, ecnn B sananuu npeasioskena pekyppenTHasi GopMy.ia, TO pe-
3YJIBTaT OBBIYHO HIXKE 0KUIAEMOTO, XOTS pellleHye TAKUX 3a4aHHil BCera
CBOAUTCS NPOCTO K BBIYMCJIEHUIO MO MPHUBEIEHHON (HOPMyJie HECKOJIbKUX
IEHOB MOC/Ie10BaTeNbHOCTH. IIpUMEPHO 10JI0BUHA yyallUXCS B HEKOTO-
PBIX TeppuTOpHsAX He 3HaeT, Kak paboTaTh C AaHHOI (opmymnoii. A Beab
YIMEHHO peKyppeHTHbIM CIIOCO6OM ONpe/eNAI0TCS apupMeTHyecKast U re-
OMeTpuyeckas nporpeccum.
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3. TPEHUPOBOYHbLIE 3AAHUA

3.1. MepBas 4acTb IK3aMEHALMOHHOH PaboThI

B atom maparpacde nmpuBoASTCS TPEHUPOBOYHbIE 3aJaHUS IO CIAEAYI0-
UM COAEPKATEIbHBIM GI0KaM: Yncia, GyKBEHHbIE BhIpaXkeHHsl, ipeobpa-
30BaHMe OYKBEHHBIX BBIPDAXKEHMii, YPaBHEHUs, HepaBeHCTBA, IOCJeN0Ba-
TEJIBHOCTH U Iporpeccuu, GyHKIMH.

Yucna

3agaHus JAaHHOTO pa3fiesia HalpaBJieHbl Ha NMPOBEPKY BiafieHUs clie-
NYIOIUMY 3HAHUSIMU U YMEHUSMU:

— 3HaTh ¥ MOHUMATh TEPMUHBI, 0603HAYAIONINE Pa3TUYHbIEe BUIbI YH-
ceJl: HaTypaJIbHOe 4HCJIO, IIeJIoe, PallMOHATIbHOE, UPPALMOHATbHOE U JP.;
MepexXoAnTb OT OAHOI (POPMBI 3aMUCH YUCTIA K APYTOi;

- CpPaBHMBATb Y YIOPSIIOYMBATH OOBIKHOBEHHBIE U [IECSITUYHbIE [PO-
64, pallMOHAJTIbHbE M WMPPALMOHAIbHbIE YHCJA; OLEHMBATh KBajJpaTHbIE
KOPHU LeJIbIMH YUCTIaMH;

— 3HATh U TOHUMATh TEPMUHBI, CBI3aHHbIE C IETUMOCTbIO YHCeJl, TIPH-
MEHSTD MPOCTeiillive CBOMCTBA U TIPU3HAKY AETUMOCTH;

— MOHMMAThb U WCTOJIb30BaTh B XOJl€ pellieHUsl 3a/lad COOTBETCTBUE
MEXAY YMCAaMU U TOYKaMHU KOOPAVHATHOMU MPSIMO; OCYILECTBJIATH Nepe-
BOJL C TEOMETPUYECKOTO A3bIKa Ha apU(METHYECKUI 1 Hao60poT;

— TIOHMMaTh M MHTEPIIPETHPOBATh OYKBEHHYIO 3aMUCh CBOWCTB Jeid-
CTBUIl HaJl YMCJIaMU, OTHOLUEHUI MEXIY YUCTIaMU;

— NMOHHUMAaTh ¥ MCIIOJIb30BaTh B XO/I€ PElIeHUs 3aa4 3anuch 60IbIIMX
M MaJIbIX 4YHCeJI C IMOMOIIBIO crereHel yncaa 10; BHIIOJHATh AEHCTBUS C
YHCJIAMH, 3alTMCAHHBIMKM B CTAaHAAPTHOM BHU/IE;

— BJIaJIETh MOHATHEM MPOLIEHTA, BHIPAXKATH JI0JI BEJIMYUHBI B IIPOLIEH-
TaX U MPOLEHThl — B JOJISIX; ONIEPUPOBATH MOHSATHEM IIPOLIEHTA B 3a/jaUax
C MPAKTUYECKUM COIEepP KaHUEM;

— pelath TEKCTOBbIE 3a/1auy Ha ApOOH, MPOLEHTbI, OTHOLIEHHUS, MPsi-
MYI0 ¥ 0OPaTHYIO MPOTOPIMOHAIBHOCTS;
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necsiT

— OKpYTJ/ISITh 3HAYEHHs! BEIMYMH, BHIPKEHHBIE LEJIbIMM YHCIAMU U
MYHbIMU APOOSIMM, IOHUMATb CMBICJI OCHOBHBIX (DOPM 3aIlUCH INpHU-

6J1>KEHHDIX 3nauenuit (x = 2,5+ 0,1, x = 2,5), BHIMOJHATH MPUKUAKY U
OlICHKY Pe3y/IbTaTOB BBIYHCJICHUH.

1.

a) Pacrionoxure B MOpsiZike BO3PACTaHUs YUCIA 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) PacnoJioxkuTe B nopsiaxe ybbiBanus uucia 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 M3 1aHHBIX TPOMEXYTKOB IPUHAJIEKUT YHCIIO 5?

1) [0,1; 0,2] 2)[0,2,03]  3)[03;04]  4)[04;0,5]

6) KakoMy U3 JaHHBIX MPOMEXYTKOB NPUHAIIENKUT YUCTO %?

1) [0,5; 0,6] 2) [0,6; 0,7] 3) [0,7; 0,8] 4) [0,8; 0,9]
a) Kakoe u3 uucen /121, /0,4, 2% SIBJISIETCS MPPALVIOHATIbHBIM ?
1) y121 2) 10,4 3) I/ 2% 4) Bce 3TH yMCIa

6) Kaxoe u3 uncen /6,4, /0,81, 2% SIBJISETCS. UPPALIMOHATIbHBIM?

1) /6,4 2) 10,81 3) 2% 4) Bce 3TU YUCIa

a) OnHa M3 TOYeK, OTMEYEHHBIX Ha KOOPAMHATHON NPSAMOIi, COOTBET-
cTByet yncay 1/ 68. Kakas sto Touka?

A B C D
+—e *-—rt - ———t- >
7 8 9
1) Touka A 2) Touka B 3) Touka C 4) Touxa D

6) Onna u3 Touek, OTMEYEHHBIX Ha KOOpPAWHATHOM MpPSIMO#, COOTBET-
CTByeT uncny /77 Kakast 310 TOuKa?

o -——t—e *~—rt >
1) Touka A 2) Touxa B 3) Touka C 4) Touka D
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5.

38

a) Ha xoopauHaTtHoi#i npsiMoii oTMedeHs! uncia a u b. Kakoe us cie-
NYIOIIMX YTBEPXKAEHUH SIBJISETCS BEPHbIM?

0

Da+b>0 2)ab >0 Naa+b) >0 4)bla+b)>0

6) Ha koopauHaTHO# npsAMoii oTMeuenbl yucaa x 1 y. Kakoe 13 cie-
AYIOLMX YTBEPXKAEUNI SABJISETCS BEPHBIM?

X Y
- : 4 >
0

Hxy >0 Dx+y<0 Dylx+y)<0 4)x(x+y)<0
a) Kakoe u3 yka3zaHHBIX 4Mces He AeauTcs Ha 3?
1) 12852 2) 1143 3) 20293 4) 7239
6) Kakoe u3 yka3aHHBIX 4yKces He AenuTcs Ha 9?
1) 81234 2) 3219 3) 30159 4) 8883

a) UsBectHo, uTo @ u b — HeyetHble yncia. Kakoe U3 cienyomux uu-
CeJl TAKXKe SABJISIETCA HEYETHBIM?

Da+b 2) 2ab 3)alb+1) Ha+b+1

6) UsBectHo, uTo a U b — 4eTHbIe yncaa. Kakoe U3 creayommx yucen
TaKXXe SIBJISIETCS YeTHbIM?

Da+b+1 2) a(b+1)

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

a) Ha pynote 060eB uMeeTcsi HaNUCh, TAPAHTUPYIONIAs, YTO €ro [JIH-
Ha paBHa 10 £ 0,05 m. Kakyio 1iuHy He MOXeT UMETh PYJIOH IIPU 3TOM
yCI0OBUMK?

1) 10m 2)9,98 m 3) 10,04 m 4) 9,92 m

6) Ha 6anke ¢ xpacKoii IMeeTCs Ha/UCh, FAPAHTUPYIOILIAs, YTO Macca
Kpacku B Heil cocraBasier 3 £ 0,05 xr. Kakoii He MOKeT OKasaTbcs
Macca KpacKH MpH 3TOM YCJIOBUH?

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



9. a) Haiinure necATHIHYIO npo6s, pasuyio 1,27 107
1) 0,0127 2) 0,00127 3) 0,000127 4) 0,0000127

6) Haiiaute necsatuunyo npobp, pasuymo 1,18- 107°
1) 0,00000118  2) 0,0000118  3) 0,000118 4) 0,00118

9
10. a) YucaenHoctp Hacenenuss Kuras cocrasmser 1,3-10° yenosex, a

Buernama — 8,5-107 uenosex. Bo ckombko pa3 YMCJIEHHOCTh HaceJie-
nusl Kutast Goblite ync/ieHHOCTH HacesneHUst BoerHama?

1) npuMepHo B 6,5 pasa 3) mpumepHo B 15 pa3

2) npuMepHo B 150 pa3 4) npumepHo B 1,5 pasa

6) ITnowans Teppuropnu Poccuu cocrasisier 1,7 107 kM2, a Hopge-
ruu — 3,2-10° km2. Bo ckosbko pa3 teppurtopust Poccuu 6osbiie Tep-
purtopun Hopseruu?

1) npumepso B 1,9 pasa 2) npumepHo B 5,3 pasa

3) npumepHo B 53 pasa 4) mpumepHo B 530 pa3s

11. a) Pacxonpl Ha oMy M3 craTeif ropoackoro 6moomxeTa COCTaBJSAIOT
12,5%. Bripa3ure aTy YacTb GIOIXKETa AECATUYHON APOOBIO.

OrTser:

6) CozmepxaHHe HEKOTOPOTO BelleCTBa B TabJieTKe BUTaMHHA COCTaB-
nset 7,5%. Brlpasute 3Ty 4acTb AeCATHYHOM APOODIO.

OrtBer;

12. a) PeaysnbraTsl pailoHHO#M KOHTPOJIBHOM paboTsl 1o anre6pe B 9 Kiac-
Ce NpeiCTaBUJIM B BHAe AuarpaMMbl. CKOJIBKO yYalUXCsl TOJYYHJIH
OTMETKY «2», eciii Bcero paboty nucamy 320 1eBITHKIaCCHHUKOB?

OTMETKA <«3» OTMETKA «4»

OTMETKA «2»

OTMETKA «3»

OrtBer:
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6) Pe3ysibTaThl paiiOHHOM KOHTPOIBHOMN paboTh Mo (pusuke B 9 Kiacce
npeacTaBUId B BuAe auarpaMMbl. CKOJIBKO yYallUXCst TOJMy4YMIIH
OTMETKY «2», eciu Bcero paboty nucanu 400 JeBATUKIACCHUKOB?

OTMETKa «2»

OTMETKa «J3»

OTMETKA «3»

OTMETKa «4»

OrTBer:

13. a) U3 oObsBieHnss GUpMbl, TpOBoOZsilieil oOyyalolye CeMHUHApHL:
«Croumocts yuyactusi B cemuHape — 3000 p. ¢ uesnoBeka. I'pynmam ot
OPraHM3alMii [peJoCcTaBsIoTCs CKUAKK: oT 3 mo 10 uenoBek — 5%;
6onee 10 yemoBek — 8 %». CKOJBKO J0/KHA 3aMIaTUTh OPraHu3anus,
HalpaBHBIIAs HA CEMUHAD IPYIIY U3 4 YesloBeK?

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

6) U3 oGbspnenuss Gpupmbl, MpoBoAsieil oOyyalouine CeMHUHApHI:
«Ctoumoctp yuactus B cemuHape — 2000 p. ¢ yesoBeka. ['pynmnam ot
OpraHu3aiuii peoCTaBISIOTCS CKMAKU: 0T 2 10 5 yesoBek — 3%; 6o-
Jee 5 yenoBek — 5 %». CKOJIbKO J0JKHA 3aIJIATUTh OPTraHU3alysl, Ha-
TIpaBUBLIAsI HA CEMUHap rpynmy U3 6 yesoBek?

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

14. a) ITocse 3aBeplieHNs peruCTPalMy Ha aBUapeiic 0Ka3aloch, YTO YHUC-
JIO CBOOOIHBIX MECT B CAMOJIETE OTHOCHTCS K UHCJTY 3aHSIThIX, Kak 1:4.
CKOJIbKO TIPOLIEHTOB BCEX MECT B CaMOJIeTe 3aHATO?

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

6) IMocie 3aBeplleHNs] PETUCTPALMU HA aBUAPEHC 0KA3aI0Ch, YTO YMC-
JIO 3aHATBIX MECT B CAMOJIETE OTHOCUTCS K YMCJTy CBOOOJHBIX, KaK 3:2.
CKOJIBKO TIPOIIEHTOB BCEX MECT B caMoJieTe CBOGOIHO?

1) 20% 2) 40% 3) 50% 4) 60%
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Byxaeuuble Bbipa)XXeHua

3ajaHKA ITOTO pasjie/la HalpaBJleHbl Ha TIPOBEPKY BJIaJieHHs CJIeLYIO-
[MMY 3HAHUSAMH U YMEHUSMU:

3HaTh U IMOHHUMATb TEPMHHBI. BbIpa’K€HHE, 3HAYE€HVE BbIPDAKEHUSI,
obs1acTh ONpeaeJeHNs BbIDAKEHUS,

HaxXoAUTh 3HaY€HHE BBIDAXKECHHUS C NEPEMEHHBIMH IIPDH YKa3aHHBIX
3HaueHUsIX NMEPEMEHHBIX;

HaxOIWTh 00JIACTb OTpeNeseHHs] PAllMOHAJIbHOTO BbIpaXKeHUs (1e-
,0G, Apo01Oro), TPOCTEHIIMX BHIPAXKEHMH, cOIepXKalluX IlepeMeHHble
10/l 3HAKOM KODHS,

— cOCTaBJISITh GYKBEHHbIE BbIpaXKeHUsI 1 HOPMYJIBI IO YCIOBHUSIM, ONIHU-
CaHHBIM B 3aJa4e, 33aJaHHBIM DUCYHKOM HJIU YEPTEKOM;

BBIMIOJTHATH BBIYMCIeHUsI 1o (opmysaM, Belpaxkath u3 GOPMYJIBI
OIHY BEJIMYMHY 4epe3 JpyTHe.

1. a) Haiiaute 3HaueHue BbIpaXKeHUS
¢ = —4,5.

OrTBer:

npu a = 84; b=-12;

6) Haiigure 3HayeHHe BbHIPAKEHUS
c = 24.

OrTser:

npu a =25 b=06,7;

2. a) Haiinure 3nauenue Boipaxkenus 1,5x3 — 0,8x npu x = —1.
OrTser:

6) Haiiure 3Hauenue Boipakenust 0,6x — 1,543 npu x = —1.
OrTser:

3. a) Haiingure 3Hauenue BbIpasKeHUsI # npu a = 0,64; b = 0,09.

Ortser:

6) Haitnure sHauenne BBIPQXKEHUS % npu b = 0,04; ¢ = 0,16.
—-Vc

Orser:
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4.
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a) CooTHecuTe Kaxuoe BbIpaXX€HHE€ C MHOXECTBOM 3HAYEHU nepe-
MEHHOM, ITPU KOTOPBIX OHO UMEET CMBICJI.

(a-1)(2-a) 3 a-1
A) 3 B) (a—1)(2-a) B)2—a
Na=z1 2 a=#2
azxrlua=?2 4) a — moboe yucio

OrTBeT: A b B

6) CoorHecuTe Kaxkj0e BhIpaXKEHME C MHOXXECTBOM 3HayeHWil mepe-
MEHHOM, TIPU KOTOPBIX OHO MMEET CMBICIL

4—c (4—c)(3+¢) 2
A)3+c b) 2 B)(4—c)(3+c)
De#-3uc=z4 Dc=4
3)c#-3 4) ¢ — moboe YUCIO
OrTgert: A b B

3
a) Jans! Beipaxenust: 1) 2 +3, 2) —2_:3) T Kakwue u3 3Tux BbI-
P ’ a '’ a+3’ 3 -

PaXeHHUii He uMeroT cMbicia ripu a = 07?
1) Toabko 1 2) Toabko 3 3)1u3 4)1,2u3

6) danbl BoIpaxkeHus: 1) 4;:1; 2) %; 3Na- . Kakue u3 stux

d—a
a

BbIpaKeHHi1 He MMeIOT cMbica ipu a = 07?

1) Tonpko 2 2)1u2 3)1u3 4)2u3

a) Ilpu KakoM M3 yKasaHHBIX 3HaueHWi x Bhipaxenue 12 + 3x He
UMeeT CMbICIa?

Dopux=0 2)opux=-6 3)mpux=-1 4)mpux=—4
6) IIpy KakoM U3 yKasaHHbIX 3HAYeHWi x BbipaxeHue Y 2x + 10 He
UMeeT CMBICIIa?

Dopux=0 2)mpux=-3 3)mpux=-5 4)mpux= -7



10.

a) PaccTosiHHE B METPaX /IO SMUUEHTPA IPO3BI MOKHO IpUOIVKEHHO BBI-
gueanth mo ¢opmyne S = 330¢, rae ¢ — YKUCIO CEKYHA, MPOLIEAINX
Mex/1y BCIBIIKOHA MOJHHM M yxapom rpoma. OmpeznenuTe, Ha KaKOM
[[PIMCPHO PACCTOSIHUH OT BITUIEHTPA TPO3bI HAXONHUTCS HabJII0AaTeNb,
ecym t = 12. OTBeT faiiTe B KUJIOMETPAX, OKPYTJIMB €T0 0 LEJBIX.

OTgeT:
6) PaccrosiHye B METPax /10 SMULEHTPA IPO3bI MOKHO NPUOINIKEHHO BbI-
ypcanTh 1o ¢opmyne S = 330¢, rae ¢ — 4MCIO CEKyHJ, TpoLIeIUINX
MeXLy BCHBIUKOR MOJHMM M yaapom rpoma. Otupe/esiuTe, Ha KaKoM
UPUMEPHO PACCTOSIHUM OT SMHUUEHTPA TPO3bl HAXOAUTCA HabofaTe D,
ecan t = 25. OrBeT jaiiTe B KUIOMETPax, OKPYI/IUB €r0 10 LeJIbIX.

OrtBer:

a) AsToMOOMIIL pacxojlyeT a auTpos Gensnna va 100 kM nytu. CkoJib-
KO JMTPOB GeHsnHa notpedyercsi, 4To6bl npoexath 37 KM?

a-37 100-37 a-100 a
D To0 D= " D=1 D"
6) ABtobyc mpoexat X KM, TIp{ 3TOM PacXoj[ TOTUINBA COCTaBuII 27 JIT-
pos. CKoJIbKO JIUTPOB TOMJIMBA MOTpPedyeTcst, 4ToOsI 1poexats 200 kM?

27 x-200 x 27200
D Too » 2 3) 57200 1 Hh=—F—n

a) [lymna mara yesioBeka x cM. [1o Kakoii popmyJie MOKHO BBIYUCINTD
YMCJIO LIATOB 77, KOTOPbIE €My HajI0 C/eJIaTh, YTOObI MPONTH § METPOB?

100s s _ S _
100x 3)"—; 4)n—100sx

1 n = 2 =

yn=1 )

6) Jnvua urara yenoseka a cM. ITo Kakoii opMyTe MOXHO BHIYHCIUTD
paccrosidve s (B MeTpax ), KOTOPOe MPOM/IeT YeJoBeK, C/iejIaB 72 Iaros?

1)s=an 2) s = 100an 3)S=10T’:) 4)s = 10%,,

2

. at
a) VI3 dbopmysibl yTH paBHOYCKOPEHHOTO ABUXKEHUS § = —~ BbIpasuTe

BpCMA (.

1)5:1/27T 2)t=l/2i? 3)t=]/—2§ 4)t=gf

6) [nomans kpyra, JMaMeTp KOTOPOro paBeH d, Beraucisiercsi mo ¢op-

nd?
Myne § = 5 Beoipasure u3 3T0i dopmyisl quamerp d.
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Npeo6pasoBaHue BbipaXeHUi

3anaHus 3TOrO pasjesia HanpaBjleHbl HA TIPOBEPKY BJIalIEHUs CIIEAYIO-.
IUMH 3HAHUSIMM M yMEHUSIMHU:

— 3HATh M TIOHMMATh TEPMUHBL TOXIECTBO, TOXIECTBEHHO DaBHBbIE
BBIPaXXEHUS, PACIIO3HABATh TOXKAECTBEHHO PaBHbIE BBIPAXKEHMs, ONUPAsCh
Ha mpaBuWjia Mpeo6pa30BaHUs BbIPAKEHMH; IOHMMATh CMBICA TpeGOBaHWi
yIPOCTHUTE BHIPAXKEHUE, PA3JIONKUTE Ha MHOXKUTEIH;

— BBINOJHATH TPeo6pa3oBaHME BHIPAXKEHUH, COAEPXKAIINX CTEIEHU C
HaTypaJbHBIMU U UEJIbIMH TI0Ka3aTe MUy,

— 1peobpa30BbIBATH lle/ible BHIPAXKEHHs], HCIIOIb3Ysl NIPABUJIa CJIOXe-
HUs1, BBIMUTAHUSL U YMHOX€EHUS] MHOTOYJIEHOB, B TOM 4ucJie, GOPMyJIBI CO-
KPAIlleHHOTO YMHOXKEeHHS;

— BBINOJHATh Pa3iokKeHNe MHOTOYIECHOB Ha MHOXHUTENH, UCIOIb3Ys
BbIHECEHHe 00IIero MHOXHUTEJIS 3a CKOOKH, a Takxke GOpMyJIbl COKpalleH-
HOTO YMHOEHHSI: BBIIIOJHATD PasioeHHe Ha MHOXHUTEIU KBaJpaTHOTO
TPEXYJIEHa;

— COKpalllaTh ApOOH; BHINIOJHATH CI0OXKEHHE, BHIYNTAHUE, YMHOXKEHUE,
neieHue anrebpanyeckux apobeii, mpeoOGpPasoBHIBaTh HECIOXKHBIE JPOOHBIE
BBIPAKEHUST,

— BBITNIOJIHATH TpeoOpa3oBaHMe YMCIOBBIX BHIPAKEHUM, COMEPXKAIIMX
KBaJ[paTHble KODHH.

1. a) [lns xaxAoro BbIPA)KEHMSI M3 BePXHEH CTPOKM YKaKUTe TOXze-
CTBEHHO PaBHOe eMy BbIpa)K€HHe M3 HUXHEH CTPOKH.

Aya-s-a? )<, B) (a8’
1) a-16 2) a~10 3)at 4)a

OTBerT: A b B

6) [lna KaxaIoro BHIDOXKEHUS M3 BEPXHEH CTPOKM YKaXHTe TOXIe-
CTBEHHO PaBHOEe eMy BhIpa)KeHHe U3 HUXKHeH CTPOKHU.

A)éﬁ B) (b-G)_Z B)b-6-b-2
b2
1) b12 2) b3 3) b 4) b8

OrTBer: A b B
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8. 510
x4
1) «8 2) x2 3) x6 4) x6

-8
6) IlpeacTaBbTe BHIpaXKEHHUE af—a_;

1) a* 2) a’ 3) a3 4) a3

a) HpeﬂCTaBbTe BbIpaKeHHe B BH/€ CTEIIEHU C OCHOBAHUEM X.

B BUE CTECIIEHU C OCHOBAaHHEM a.

_3)2
a) [IpencTaBbTe 3HayeHWE BhIPAXKEHUS (6- 10 3) B BUJE JeCATUYHON
npobu.

OTBeT:

_9\3 .
6) IlpencTaBbTe 3HaueHHe BBIPAXKEHHUS (4~ 10 2) B BUJle eCATUYHOU
apodu.

OrTBeT:

. a) B xakoM ciyyae BbipaxkeHMe peoOpa3oBaHO B TOXIECTBEHHO PaB-

Hoe?
D3x—y)=3x—-y 2)B+x)(x—3)=9—x?
3) (x—y)’ =x2—y2 ) (x+3)° =x2+6x+9

6) B xakoM ciyyae BbipakeHHe NPeo6PasoBaHO B TOXIECTBEHHO PaB-
Hoe?

1) (a + b)* = a? + b2 2) (a+b)(b—a) = b2— a2
3) (x—y)’ = 22— y? 4) (x+3)° =x2+6x+9
. @) Ynpocrure Boipaxenue 6x + 3 (x — 1)2
1) 3x2+3 2)3x2+1
3)9x2—6x+9 4) 3x2+6x-3
6) Yupocrure BbIpaxkeHue 4 (1 — a)2 + 8a.
1) 1642 — 24q + 16 2) 4 + 8x — 4a?
3) 4a? + 4 4)a’+4
a) B Buipaxcennn 442 — 6ab BoiHecHTe 32 CKOOKH MHOXHTeIb —24.
1) —2a(2a - 3b) 2) —2a(2a - 6b)
3) ~2a(3b - 2a) 4) —2a(6b - 2a)
6) B Boipacennu Bomecute 9ab — 652 3a cko6ku MHOXKHUTENb —3b.
1) =3b(2b - 3q) 2) —3b(3a - 6b)
3) =3b(3a - 2b) 4) —3b(6b — 3a)
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7.

10.

11.

46

a) Haiimure BTOpOl MHOXUTENIb B Pa3/IOXKEHMH Ha MHOXHTEIN KBai-
parHoro tpexuieHa: 2x2 + 5x — 3 = (x + 3)(...)

OrTBeT:

6) Haiinure BTOpOM MHOXKKTEJD B Pas3/iOKEHNM Ha MHOXKUTEIM KBas-
parHoro tpexuieHa: 3x2 —5x—2 = (x — 2)(...)

Ortser:
ab? —2ab
a) Coxparure 1pobb —ah
1) ab? 2) 252 3)b2—a A b-1
3ax
6) Cokparute 1po6b Ey—t
3 1 1 1

1)3+x 2)m 3) 1+x 4) x+ax
a) YKaxuTe BhIpaKeHUe, TOXKAECTBEHHO PaBHOE Apo6U Z:z

c—a a—c¢ c—a c—a
\1) b—c 2) c—b 3)0Tb 4)_.c—b
6) YkaxunTe BbIpaKeHHE, TOXKIECTBEHHO paBHOE IPOGH Z:x

X—a a—x X—a X—a
D b—x 2) x—b 3)_x—b 4)_b—x

1_x+y
a) Ynpocturte BrIpakeHHe p P
OrtBer:
24 02
6) YupoctuTe BeIpajKeHHe %— b l:rc <.
OrtBerT:
a) Yupocture BoIpaxkeHue ﬁg- (a+3).
OrtBeT:
2 _ 2

6) YnpocTute BhipaxeHue xx22+yy;—y:(x —-y).

OrTBer:




12.

13.

14.

15.

2m—4m?2 | 2m?

a) YIIpocTHTE BhIpaXeHue e e
OTBeT:

n? n+2
6) YTpocTHTe BhIpAXeHUe ——— - R
OTBET:

a [4 1
a) YmpocTuTe BhIpakeHHe (? +—-= 2). —
OTseT:

1 1 ab
6) YnpocTuTe BeIpaXkeHUe (ﬁ - ?)- 7

OrTBeT:

a) BribepuTe BbIpaXKeHHe, 3HaueHHWe KOTODOTO  HPPAl[MOHAIbHOE
YHCIIO.

D@E) 23VF »EVE ol

6) Boibepute BBIpR)K€HUE, 3HAYEHME KOTOPOTO  HPPAlMOHAIBHOE
YUCITO.

1) VZ-/50 2)% 9 (2v5) 5V

a) Haiinure snayenue Beipaxkenus 27113 ﬁ -571/26.
Orser:

6) Haiinure snauenme seipaxenns 37/5-271/3-1/15.
Otser:

VpaBHeHus

3ananus 9TOrO0 pa3jieJia HalnpaBJIEHBI HA IIPOBEPKY BJIAJEHUA CIIEAYIO-

MMM 3HAHUSIMUA U YMEHUSAMU:

— 3HaTb U MOHMUMATH TEPMHUHBI: YPaBHEHUE C OHOM nepemem—xoﬁ, KO-

peHb YPaBHEHWSI; BBISICHATD, SIBJISIETCS JIU YyKa3aHHO€ YHUCJIO KOpDHEM JaH-

Horo YpPaBHeHus;

— Pelarts JuHelHble U KBaJipaTHble YPaBHCHUA W ypaBHEHUA, CBOAA-

IMMeCs: K HUM B pe3yJibTaTe HECTOXHBIX MPeobpPa3OBaHUil; pelaTh LeJble
YPaBHEHHS Ha OCHOBe yCOBHSI PaBEHCTBA HYJIO IPOM3BENEHHs], HECIOXK-

HBIE ApOGHOpaNKOHABHbIE ypaBHEHHST,
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HPOBOJMTDL MpOCTeiilliee HCCIeNOBaHME KBaJPaTHOTO yPaBHEHUS

(ycTaHaBIMBaTh, UMeET JIM ypaBHEHUE KOPHHM U, eCIM MIMeeT, TO CKOJIBKO);

— 3HaThb ¥ NIOHMMAaTh TEDMMHBI: ypaBHEHUeE C ABYMSI NlePeMEHHBIMUY,
«pellleHUe ypaBHEHHUS C ABYMs TlepeMeHHbIMHU, FpadUK ypaBHEHMs ¢ JBY-
Ms1 lepeMeHHBIMY; IOHUMATh rpaUuecKyio HHTEPIIPeTAlMIO yPaBHEHHUS C
JIByMsI IepeMEeHHBIMH, CUCTeMBI YPaBHEHUH ¢ ABYMS IlePeMEHHBIMH;

— peliaTh CHCTeMBI ABYX JIMHEHHBIX YDaBHEHUH C IBYMS IlepeMeHHbI-
MH U HecJIOXHble CUCTEMBI BYX ypaBHeHUH, OJHO U3 KOTODHIX BTOPOM
CTENeHyY;

— COCTaBJISITh TI0 YCJIOBUIO TEKCTOBOH 3ajjauu ypaBHEHUeE ¢ OJ{HOH Iie-
pPEMEHHOH WJIM CHCTeMY ypaBHEHUH ¢ ABYMS IlepeMeHHBIMU.

1. a) Kakoe u3 uuncen sinstercsi KopHeM ypaBHeHus x3 + 6x2 + 3x — 10?

1) 5 2)2 3) -1 4) -5
6) Kakoe u3 uucen siByisieTcsi KOpHeM ypaBHeHHUs x3 — 6x2 + 5x + 127?
1) —4 2) -3 3) -1 41
2. a) Pemute ypaBHeHue 3 — 2x = 6 — 4 (x + 2).
OrtBer:

6) Pemvire ypaBuenne 1 — 6 (x — 2) = 14 — 8x.

OtBeT:

3. a) Pemmte ypaBHenue % -3 = %
OrBeT:

6) Pemre ypaBHeHue % = % +1.
Orser:

4

1
4. a) Pemnrte ypaBHeHue Y53 - 76

1) 6 2) 3 3) -3 4) -6
4 —_—
6) Peunte ypaBHeHue ey Tl weel

1) -7 2) -1 H1 4) 7

5. a) Haiinure xopuu ypasuenusi 3x2 +x = 0.
OrtBer:

6) Haiinute kopuu ypaBHeHus 4x2 —x = 0.
Orger:
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6. a) Jlisl KQXJ0rO yPaBHEHHs yKaXHTe YHC/IO €ro KOpHeif, BIIMCaB B
TabMIy TIOR KaX0# GyKBOI COOTBETCTBYIOIIMI HOMED OTBETa:

Ax+1>=0 B)x2+1=0 B)x2+x=0 TDa2-x=0
1) oOMH KOPEHb 2) nBa KopHs1  3) HeT KOpHeii

OTBeT: A b B r

6) sl KaXI0To ypaBHEHHMs yKakKMTe YHMCJIO ero KODHeW, BIMCaB B
TabaMIy 104 Kaxaoi GYyKBOH COOTBETCTBYIOIHMII HOMED OTBeTa:

A)x+2xr=0 B)x2+2=0 B)(x-2"=0 I)a2-2x=0
1) onun xopeHb 2) nBa KOPHSI  3) HeT KOpHe#

OrTser: A b B r

7. a) Kakoe u3 ypaBHeHMi1 HMeeT UPPALIMOHAIbHbIE KOPHU?

Da2-3x-4=0 2)x2-4x-3=0
Nxr—4x+5=0 ) x2—4x+4=0
6) Kakoe u3 ypaBHeHuit UMeeT MPPalMOHAIbHEIE KOPHU?
Dx2-2x+4=0 2)x2+6x+9=0
N x2—4bx—-2=0 4)x2—-50+6=0

8. a) Pemmure ypaBnenne 3x2 — 8x—3 = 0.
Ortser:

6) Pemnre ypasuenue 4x2 + 3x — 1 = 0.
Ortsger:

9. a) Haitnure xopun ypaBHenus (2x — 5)(2 + x) = 0.

Ortser:

6) Haiinure xopuy ypasnenus (2x + 9)5 — x) = 0.
Orser:
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10. a) Ha pucynke usobpaxen rpaduk QyHKIHH vA
y = 2x2 + 3x — 2. Boiuucaure abcuuccy ToY-
Ku A.

OrTBer: 0

6) Ha pucynke uso6paxen rpadux pyHxuuu
y = —3x2— 5x + 2. Boiuuciute abcuuccy Toy-
Ku A.

OrTBer:

2x -3y =3,
11. a) Pemure cucreMy ypaBHeHUit
x—6y =—

OrTBer:

=12,
6) Pemunte cucreMy ypaBHeHUU { s 4y =
y - =
Ortger:
x+y =2,
12. a) Pemute cucreMy ypaBHEHMIA <
Xy = —
1) (3; -3), (-5; 3) ), (3; 1)
3) (5;-3), (-3;5) 4)(57 5;-7)
=12,
6) Pemure cucteMy ypaBHeHMi {
x—y = 4.
1) (65 2), (—6; -2) 2; -6), (6; 2)
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13. a) B xakoil KOOPAMHATHOM YETBEPTH HaXOJMTCS TOYKa MepeceYeHust
NpsIMBIX 2x-3y=1udx+y =177
)81 2) Bo Il 3) B III 4)B IV
6) B KaKOW KOOPAMHATHOH YETBEPTH HAXOAMUTCH TOYKA I€pPecevyeHUs
npaMbIX 5x + 4y = =6 mx + 3y = 1?7
1)sl 2) Bo II 3) B III 4)B 1V

14. a) Bblunc/IMTE KOOPAMHATBI TOYKH A.

OTser:

6) Beruuciure KoopauHaTH TOUKH B.
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13.

16.

52

a) Ha xoopaunarHoii N10CKOCTH OTMeye- [T 11
ubl Toukd P u Q. Kakoe ypaBHeHue 3aaeT Q i 5; 1{)

11
HPSIMY10, IPOXOASIIIYIO Yepe3 3TH TOUKHU?
NHx+y=16
Dx+y=26
Nx—y=4

P(10; 6
x-—y= 5 Ll :

[ [ ]

6) Ha xoopauHaTHOIt MmI0CKOCTH OTMEYe-
Hbl Toukd K u L. Kakoe ypaBHeHuUe 3a/1aet
NPSAMYIO, TIPOXOASILIYIO YEPE3 ITH TOYKH? — L(12; 16)
Ny+x=28
Dy+x=20
Nx—y=4

K(8;12)
4) y—-x= 4 Ly

a) IIpouuraiite 3amauy.

Paccroanue Mexny aByMs mpuctasamu no pexe 17 kM. Jloaxa mpo-
IUIbLJIA OT OAHOM MPUCTAaHK 0 APYTroii M BepHyJach 0OPaTHO, 3aTPaTHB
Ha Becb myTh 6 4. Haiinure coOCTBEHHYIO CKOPOCTh JIOAKH, €CIM CKO-
POCTb T€YEHHS PEKU PaBHA 2 KM/4.

O603HaybTe GYKBOM X COOCTBEHHYIO CKOPOCTD JIOAKH (B KM/4) U CO-
CTaBbTe ypaBHEHUeE IO YCJIOBUIO 33a4H.

17 17 x+2 | x-2 _
Disat—2=6 D=ty =6

17 17
3)x+—2=;-:—2-—6 4)17(x+2)+17(x—2)=6

6) Ilpouuraiite 3amauy.

Jloaxa mpoImislia OT OAHOTO NMpUYaa A0 APYTOTO, PACCTOSHHE MEXIY
KOTOPbIMH 25 KM, U BepHyJach obpatHo. Ha nyTs mo TeueHuio jonxa
3aTpaTuyla Ha 1 4 MeHbllle, 4eM Ha NyTb NPOTUB Teyenus. Haiinure
CKOPOCTb T€YEHHUs PEKH, €CTH COOCTBEHHASI CKOPOCTD JIOAKH 8 KM/4.



O6o3HaubTe GYKBOH X CKOPOCTb TeYeHUs PeKH (B KM/4) M COCTaBbTe
ypaBHEHHE 110 yCJIOBHIO 3a/a4H.

25 25 _ 25 25 _
1)8+x_8—x_1 2)8—x 8+x“1
25 25

3)25(8+x>—25(8"‘x)=1 4)}_—8—m=1

HepaBseHcrBa

3ajaHus 3TOro pa3ziesia HallpaBJIeHbl HA NIPOBEPKY BJIAIEHUs CJEAYIO-
UMK 3HAaHUSIMU U YMEHHUSMH:

— 3HaTh Y MOHUMATh AIreOPanyYecKyI0 TPAKTOBKY OTHOILEHHH «GOJIb-
1e» ¥ «MeHblLIe» MeXKAY YHCJIaMU; 3HaThb M MPUMEHSTh CBOMCTBA YUCJIO-
BbIX HEPABEHCTB;

— 3HaTh M TMIOHUMAaTh TEPMHUHBL PellleHHe HEPaBEHCTBA C OAHOU mepe-
MEHHO, pelleHIe CUCTEMBl HePaBEeHCTB C OIHON IepeMEeHHOH;

— peulaTh JiMHeliHble HEPAaBEHCTBA C OAHOM MEPEMEHHON U UX CUCTe-
MBI

— HaXOIUTb MHOXXECTBO pellleHUi KBaJIpaTHOTO HEPABEHCTBA C OHOIA
riepeMeHHOM, onupasich Ha rpaduyeckue cooOpaKeHusl.

1. a) Ha xoopauHaTHOM npsiMoit OTMeueHbl YKCa X, y U z. Kakas u3 cie-
AYIOIIUX PasHOCTEH MOJIOXKUTeIbHA?

Dx-—y Dy-z 3Hz—y d)x—z
6) Ha koopaunatHoit NpsIMOM OTMedeHnl yuciaa ¢, m u n. Kakas us
CJIENYIOMX pa3HOCTEl OTpUIlaTe/IbHA?

Dn—m Dym—c 3)n-c 4)yc—m
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a) Kakoe u3 ciexyiomux HepaBeHCTB He cleyeT U3 HepaBeHCTBa
Yy—x>2z?

Dy>x+z Dy—-x—2<0

Nz+x—-y <0 Hy—z>k

6) Kakoe u3 clienyiommx HepaBeHCTB He CJleAyeT U3 HepaBeHCTBA
c>b-a?

Da+c>b Da>b-c¢

Nb-a-c>0 da-b+c>0

a) O unciax a u ¢ U3BECTHO, YTO a < ¢. Kakoe u3 cuenyromix Hepa-
BEHCTB HEBEPHO?

1)a-3<c-3 2)a+5<c+5

3)%a<%c 4)——<—5
6) O unciax p u g U3BeCTHO, 4TO p > q. Kakoe u3 crepytowux nepa-
BEHCTB HEBEPHO?

6+p>6+gq 2)

wl

q
3
3 p—4>q—4 4 -2 <

<.n|Q

a) Pemwre HepaBeHCTBO 2 + X < 5x — 8.

1) (—=o0; 1,5] 2) [1,5; +o0)  3) (—o0; 2,5] 4) [2,5; +00)
6) Pemute HepaseHcTBO ¥ — 1 < 3x + 2.

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

a) Pemute HepaseHctBo 2+ 3x > 1 —5(x —1).
OrtBer:

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

OrBerT:
6x+3 <0,
a) Pemure cucteMy HepaBeHCTB
7—4x < —1.
1) x<-05 2)x <2
3)-05<x<2 4) cucTeMa He UMeeT pelleHUH

10 — 4x > 0,
3x—1>5.
Hx>25 2)x < =25 3)2<x<25 4)x>2

6) Peurute cucreMy HepaBeHCTB {



7. a) Jlusi KaXAOi CHCTeMbI HEPABEHCTB YKaXUTe HOMEp PHCYHKA, Ha KO-
TOpOM M306PaXKEHO MHOXECTBO €€ PELIEHUH.

x>’—1) 7
1 i i
A){S—x>0 ) -3 1 >
INERR 2) 1// S
) x+3<0 -
Z
{D—B’ ) £ %
B)
1-x<0 Y
4) 3 >

6) /15t kaxxmoii cHCTeMBI HEPABEHCTB YKAXKUTe HOMED PHCYHKA, Ha KO-
TOPOM H300pa)KEHO MHOXECTBO €€ PelIeHHH.

x<-4, Z,
1 Z
){1—x>0 ) —4 1 >
X > —4, 2)7 4
b _
){1—x<0 4

8. a) Pemnte HepaBeHCTBO x2 +x — 2 < 0.
OrTser:

6) Peunre Hepasenctso 42 + 4x — 5 < 0.

Orser:
-
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9.

10.

a) YKaxxute HEPaBEHCTBO, PellleHreM KOTOPOro SIBJISETCs JiIoO0e YKCIIo.
Da2+9<0 2)x2-9<0 3)x2+9>0 4)x2-9>0

6) YkaxuTe HepaBeHCTBO, KOTOPOE He MMeeT pelleHMi.

Da2-4>0 2)x2+4>0 3)a2-4<0 4)x2+4<0

a) Ha pucynke uzobpaxen rpapuk pyHk- 7\

uuu y = x2 + 2x. Vicnons3ys rpaduk, pe-

IIUTEe HEPABEHCTBO X2 > —2x. 0

1) (=2;0) ) x
2) (—o0; =2) U (0; +00)

3) (—o0; =2)

4) (0; +o0)

6) Ha pucyHke uzobpaxen rpapuk pyHk- y

muu y = x2 + 3x. Vcnons3sys rpaduk, pe- ?
IIKTE HEPaBEHCTBO X2 < —3x. 0

1) (-3; 0) - »
2) (—o0; 0)

3) (-3; +oo)

4) (=005 =3) U (0; +00)

NMocnegoBarenbHOCTH U nporpeccuu

3ananust 3TOro paszesia HallpaBJeHbl Ha MPOBEPKY BJAJEHUS CIIEAYIO

MU 3HAaHUAMHU U YMEHUSIMU!

— 3HaTb U IIOHUMATb TEPMHUHLI IIOCJIEAOBATEJIbHOCTD, YJIEH IIOCJ/IEN0-

BaTEJIbHOCTH, 1-blii 4JieH MOC/Ief0BaTeIbHOCTH, apupMeTHYeCKast IPOrpec:
CcHsl, TeOMETPUYECKasl IIPOrPeCCHsl; IOHUMaTh U UCII0JIb30BaTh UHAEKCHbIE
0603HaueHUs;

— HaXOJAUTb 4YJIEHBI IMOCAE€N0BATECJIbHOCTH, 3aJlaHHOM (I)OpMyJIOﬁ n-rq

4ieHa WU PEKYPPEHTHBIM CIIOCOO0M;

pacno3HaBaTh apudMeTHUYECKHe U TeOMETPUYECKUE MPOTPECCHUR

IPH Pa3IMYHbIX CHOCO0ax 3afaHusl, NEPEXOAUTH OT OQHOTO crocoba 3aa2
HUS NIPOTPECCUM K JPYroMy; NPUMEHSTb (POPMYJIbI 71-TO YWiIeHa U CyMMH
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[repBbiX 7 U/IEHOB apudMeTHyecKoil ¥ reoMeTpUYecKoil nporpeccuil Aus

petiieHHsl HECTOKHDIX 3a/a4, B TOM YUCJI€e, U3 )KU3HEHHOU NPaKTUKU.

1.

2.

1 1
a) Tloc/1e/10BaTeBHOCTD 3a/laHa YCTOBUAMM: €y = ==, Cpyq =
n

Haiiaure Cg.

OTBeT:

1
6) IlocienoBaTenbHOCTb 3afaHa ycjaosuamu: a; = —6, a, ., = -

n
Haiigute a;.

OrTBeT:

a) ITocnenosatensHoCTh 3amana Gopmyioit a, = (—1)"n. Kakoe us
CJIEIYIOLUINX YUCEN He SBIAETCS YIeHOM 3TOH MOCJIeZ0BAaTeIbHOCTH?

1) -1 2) —4 3) -7 4) -9

6) IlocnenosatenbHOCTh 3amaHa (opmysoit a, = (—1)"n. Kakoe us
CJIEAYIOMMX YUCeJl He SIBJISIETCS YJIEHOM 3TOi NOCIeR0BaTeIbHOCTH?

1) 2 2) 4 3)5 4)8

a) IlocnenoBaTenbHOCTH 3a7aHbl HECKOJBKMMM MEPBHIMM YJIEHAMHU.
Onna u3 Hux — apudMernyeckas Iporpeccusi. Y KaxuTe ee.

1101 2.5 7.
1) 1? 5? §v Z, 3) 1, 3, 5, 7,
2) 1,24 8; 4) 1;2; 3; 5;

6) IlocienoBatensHOCTH 3aaHbl HECKOIDKUMH NepBBIMU YJIEHAMH.
Onna u3 Hux — reomeTpuyeckas porpeccus. YKaxuTe ee.

.12
DRE PEEEL %; 31,357
2) 1;2; 4; 8; 4) 1; 2; 3; 5;

a) "YMeHb! NOCTeN0BATENBHOCTH MOKHO n300paxkaTh TOYKaMH Ha KO-
OPAMHATHOM mI0CKOCTH. [ 7151 3TOTO 110 TOPU3OHTAIBHOM OCH OTKJIAIBI-

B i ;
al0T HOMep uiieHa, a M0 BEPTHKAIBHOM — COOTBETCTBYIOMMH UiIeH
TocnenosarenpHoCTH,
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Ha pucynke u306paxeHbl TOYKaMU NiepBbIe ceMb yjieHOB apudMeTH-
yeckoii nporpeccui (a,). Halinure a, u d.

%an

OrTBerT:

6) UsieHBI MOCJI€A0BATENIBHOCTH MOXHO M300paXxaTh TOYKaMH Ha KO-
OPAMHATHOM MJIOCKOCTH. [lJist 3TOrO 10 TOPM3OHTAIBHOM OCH OTKJIabI-
BalOT HOMep 4JeHa, a 10 BEPTUKATBHOH — COOTBETCTBYIOLIMI WIeH
MOCJIeA0BaTeIbHOCTH.

Ha pucynke n3o6pakeHbl TOYKaMu NEPBBIE CEMb 4IEHOB apudmMeru-
yeckoit mporpeccuu (a,). Haiinure a u d.

1=

OrTBeT:




5.

a) BbimncaHo HeckosbKO TOCTENOBATENbHBIX YJIEHOB apudMeTnye-
ckoit mporpeccun:  11; x; —13; —25; Haiinure wien nporpeccuy,
06o3HayeHHbINH OYKBOI X.

OtBerT:

6) BbinucaHO HECKOJNBbKO I10C/IEeN0BaTeJIbHBIX YJIEHOB apudMeride-
ckoii nporpeccun:  —34; —18; x; 14; Haiinure wien nporpeccuy,
060311aueHHbIH 6YKBOH X.

Ortser:

a) [na kaxnoit apudmeruyeckoil mporpeccuu, 3agaHHoi GopMyJIoit
1-rO YieHa, YKaXuTe ee pasHOCTS d.

A)a,=4n+3 B)b, = 2n+4 B)c, =3n-2
HNd=-2 2)d=4 3d=2 4)d=3

OTBeT: A b B

6) [lna kaxnoit apubMeTHUecKo# MpOrpeccu, 3alaHHoN (GopMyJIoi
n-TO 4JeHa, YKaXHTe ee Pa3HOCTD d.

A)a, =4n+3 B)b, = 3n+2 B)c,=2n—-4
1)d=—-4 2)d=4 3Hd=2 4)d=3

OrTBer: A b B

a) Durypa cocTaBisieTcsi U3 KBaPaTOB TaK, KaK MO-
Ka3aHO Ha PUCYHKe: B KaXAOM CJIEAyIoIeM CTOJIOIe
Ha 2 kBagpaTa Goublie, yeM B npenbiayieM. CKoJib-
KO KBajIpaToOB B CTOJIOLe ¢ HOMEPOM 7?

Hn+2

2)2n+35

3)2n+3

4)2n+1
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10.
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6) Durypa cocTaBJsIeTCsi U3 KBafpaToOB TaK, KaK I10-
Ka3aHO Ha PHUCYHKe: B KaXXIOM CJEAylomeM cToabiie
Ha 2 kBajpaTta 6oJbllle, YeM B npeasiaymeM. CKob-
KO KB/[paToOB B CTOJIOIE C HOMEPOM n?

1) 2n + 2

2)2n+4

3)2n+6

4)yn+2

L

a) leomerpuueckas nmnporpeccust 3amaHa ycaosusmu: by 1,
b,., = 2b,. Kakoe U3 naHHBIX YHCEN SABJSETCS YJIEHOM STOH INPO-
rpeccuu?

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

6) Teomerpuueckast mporpeccust 3agaHa ycaoBusmu: b = 1,
b, .1 = 3b,. Kakoe u3 naHHBIX YHCEJ SBJISETCS YJIEHOM 3TOI MPO-

rpeccun?

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

a) BbimucaHO HECKOJIBKO MOC/IENOBaTeIbHBIX YJIEHOB FeOMETPUYECKOM
nporpeccuu (b,): 24; 12; 6; Haiinure bg.

OrTBerT:

6) BolimucaHo HECKOJIBKO TOCJI€0BATEBHBIX YWIEHOB F€OMETPUYECKOI

1,1, 1

nporpeccus (c,): AR Haiinure cg.

OrTBerT:

a) Teomerpmueckass mporpeccusi 3ajJaHa YCIOBHSIMU: b, = 2,
b,,,; = 3b,. Yxaxure popMyJiy n-ro YeHa 3TOH IIPOTPeccuu.
1)b,=3-2"" 2)b,=32" 3)b,=2:3"" 4)b,=2.3"

6) TeomerTpuueckass mnporpeccus 3agaHa YCIOBMAMH: b, = 5,
b,,, = 2b,. Yxaxute bopMyJIy n-T0 YIeHa 9TOH MPorpeccuu.
1)bn:5'2n— 2)b,,=5-2”

3) b, =52n &) b, =52n-1)



DyHKUUK

3amaHus 3TOro pasnesia HampaBJIeHbl HA MIPOBEPKY YCBOEHUS CJIERYIO-
IIMX 3HAHUI ¥ YMeHUIA:

— 3HaTh ¥ MIOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbIE C HO-
HTHEeM GYHKIMU: apryMeHT, 3HadyeHue QYHKIUM, 06IacTbh onmpenesneHus
¢byukuny, rpapuk GyHkuuu, obosHadenue f(x) u ap.;

— IepeXOAUTh OT aHAIUTUYECKOTO SI3bIKA OMUCcaHus PyHKIUIT K rpa-
¢uyeckoMy M Ha060pPOT; MOHUMATh HKBUBAJIEHTHOCTH (POPMYTUPOBOK Ha
Pa3HBIX A3bIKAX, HAPUMEP, TAKMX KaK «3HaueHue GyHKuuM y = f(x) npu
x =a paBHO b» u «rouka (a;b) npuHamnexut rpadpuky GyHKIHM
y = f(x)»

— ana GyHKuuY, 3aaHHoi dopMyol WM rpadUKoM, HaXOAUTh MO
3HAYEHMI0 apryMeHTa COOTBETCTBYIOlee 3HadeHMe (PYHKUMM M peliaTbh
obpaTHyio 3a1a4y;

— o rpadyKy PYHKIUHM OTBe4aTh Ha BOMPOCHI, CBSI3aHHBIE CO CBOIi-
cTBaMU (YHKIUY;

— pacrno3HaBaTh rpaMKK U3yYEHHBIX 3JIEMEHTAPHBIX (PYHKIIHIA, COOT-
HOCHUTb UX ¢ HOPMYJIaMH, 3a10IMMHI (YHKIUY;

3HaTh OCOGEHHOCTH DaCHOJIOXKEHHs] B KOOPAWHATHOW IJIOCKOCTH
rpacdMKOB HEKOTOPHIX (PYHKUUMN B 3aBUCHUMOCTH OT 3HAYEHUIi ITapaMeTPOB,
BXOASIIUX B GOPMYJIbI, a UMEHHO: PYHKIMU ¥ = kx + b B 3aBUCUMOCTH
OT 3HaKoB k U b; Gyskuun y = ax? + bx + ¢ B 3aBUCUMOCTH OT 3HAKOB @

k '
u D; pyHkmuu y = ~ B 33BUCHMOCTH OT 3HaKa k;

— TIPUMEHSTh (PYHKUMOHATbHbBIE TPEACTABIEHHUS [JIS1 PellleHns 33134
HPAKTUYECKOTO XapaKTepa: BHIPAXKATh Ha (YHKIMOHAJIBHOM SI3bIKE 3aBH-
CHMOCTH MEXy BeJMYMHAMM; UHTEPIPETUPOBATh rPaUKU PeasibHbIX 3a-
BUCHUMOCTEH; PeIlaTh HECTIOXKHBIE PACYETHBIE 33/[aYM 110 IAHHBIM, «CUMTaH-
HbIM» C rpad¥Ka 3aBUCHMOCTH MEXIY BETUYMHAMU.

1. a) Haiigure 3Hauenune ¢pyHkuuu y = 20x3 + 8x2— 1 npu 3HaueHUU
aprymeHrta, pasiom 0,1.

OrTseT:

6) Haiinure 3Hauenue ¢yHkuuu y = 2 — 7x2 + 30x3 npu 3HaueHUH
aprymeHra, pasiom —0,1.

OrTBer:
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2 _
a) Haiinure obsacTs onpeneneHust dyHKIIMU Yy = 3; 4

—9
1) (=00; 2) U (2; +00)
2) (005 =2) U (=2; +00)
3) (=005 =2) U (=2; 2) U (2; +00)
4) (—o0; +00)
6) Haitnute o6macts onpenenenyst GyHKuUuM y = x2+ 24.
x —
1) (=005 2) U (2; +o00)
2) (=00; =2) U (=2; +0)
3) (=00; =2) U(=2;2) U (2; +00)
) (—OO, +°°)
a) Kakas u3 naHHBIX TO4YeK IpPUHAATEXUT rpaduky GyHKIUM
= 18,
ks
1) A(-6; 3) 2) B(8; 2) 3) C(-3;-6) 4) D(2; -8)
6) Kakas M3 [gaHHBIX TOYEK NPUHALIEXKUT TpabuKy GYHKIMU
= _24,
X
1) A(-4;-6)  2) B(-6;4) 3) C(4; 8) 4) D(8; —4)
a) T'padukomM Kakoii u3 PpyHKUuiL ABjIsieTcs Mapabosa?
5
Dy==
2)y =-5x
Dy=-5x+1
4)y=-5x2+1

6) T'padukom Kakol U3 GyHKIUI SBJITETCS napabosa?
Dy=3x-1

2y=-3x

Dy=3x2-1
3

Hy=-=



5. a) Kaxnywo ¢ynkumio, 3aaauHy0 GopMyIoi, COOTHECUTE C TPadUKOM.

1 1
Ay =3x B)y=§x B)y=—§x
1) Y 2) A 3) y*
1 1 1
0 1 1
1 Ix 0 *| o T
/
OtBer: | A b B

6) Kaxnyio dyHkImio, 3a1aHHyio GopMyJIoH, COOTHeCUTe € rpaduKom.

Ay =-3x B)y = 3x B)y=—%x
) Y 2) Y 3) [T T2k
1vl 1y 11+
%_1 ? 0 ? \Po"\ 5
\
OrBerT: A b B
6. a) Ha pucynke uzobpaxen rpadux ¢pyHKuuu y
y = kx + b. Onpenenure 3Haku Koapduimen-
TOB k 1 b.
HE>0,6>0
DE>0,b<0 *
3Nk<0,6>0
Hk<0,b<0
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6) Ha pucynke mzobpaxen rpadpuk PpyHKLUM y
y = kx+ b. Onpenenute 3Haku K03hPHUIHEH-

TOB k u b.

NDE>0,6>0 0 >
Dk>0,b<0

3Nk<0,b6>0

4Hk<0,b<0

a) OyHKIUY 3a1aHbl HOPMYyIaMU:

Ay =10x—-2 B)y =—-6x+4

By = -7x Ny=12x

Kakue u3 HUX SBJSIOTCS BO3PACTAIOLIUMU?

1)Aub 2)AnT 3)Burl 4H) A Bburl
6) OyHKuMHK 3a1aHbl HOpMYJIaMHU:

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

B)y = -0,5x Dy=25x

Kaxue u3 HUX ABJIAIOTCA yObIBAIOLIMMU?

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

a) [lana ¢yukums y = ax? + bx + c¢. Ha xakoM pHucyHKe M300paxeH
rpaduk 3TON (YHKUMH, €Clu M3BECTHO, YTo a > 0, U KBajpaTHhIit
TpexuwieH ax? + bx + ¢ MMeeT Ba KODHS Da3HBIX 3HAKOB?

2) Y

3) y 4) y



6) Mana dyukuus y = ax?+ bx + c. Ha kakoM pucyHke u3o0paxkeH
rpaduk arol PyHKUUHU, ecaU U3BECTHO, YyTO a < 0, M KBaJApaTHBbIi
Tpex4ieH ax? + bx + ¢ UMeeT [Ba MOJIOXXUTENbHbIX KOPHS?

1) Y 2) Y
0
x 0 x
3) y‘ 4) y[‘ !
0 x 0 X

9. a) Kakas u3 npsiMbIx nepecekaeT rpadyk QyHKUMU y = —g- B OHOH
TOYKe?
Ny=-3x
2y =2x
Ny=1-x
Hy=3
6) Kakas u3 mpsiMbix Tepecekaer rpaduk GYHKIMH Yy = % B IByX
TOYKaX?
Ny=4
2)x=-2
Dy=x—-4
4)y =-2x
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10. a) Ha pucynke usobpaxen rpapux ¢ynkuun y = f(x), obmactsio
oInpeziesieHNs] KOTOPOH siBisieTcsl mMpomexyTok [—4;4]. Vicnonb3yst
PHUCYHOK, BBISICHHTE, KaKOe M3 YTBEPXAEHUI HEBEPHO.

Y

4
4

TN

-4 -2 1 10| 9 4_5

1) Ecin x = -2, 10 f(x) = 3.

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

3) Haubonbuiee 3HaueHre GYHKIMUU PaBHO 4.

4) DyHKUMS BO3pacTaeT Ha mpoMexyTtke [—4; —1].

6) Ha pucynke usobpaxen rpapuk ¢ysxuun y = f(x), obmactbio
ompenie/ieHNsi KOTOPOM sBJsieTcsi mpomexyTok [—3;6]. Mcnons3ys
PHMCYHOK, BbISICHUTE, KaKoe U3 YTBepPXKAeHUI HEBEPHO.

Y
4
\
2
5 \
2 N101 2 [ /5] 6_{%]
_22 /
—4
|

1) @®yukuus y6uiBaer Ha mpomesxytke [—3; 2]-

2) f(=3) > f(5).
3) Hanmenbliree 3Hauenye GpyHKIUN PaBHO —2.
4) Hynu pyHkumu — uncna 4 u —1.
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11. a) @upma «CBsi3b» BBHIYCTHIA B POAAXY JBE HOBbIE MOJENH Tesedo-
HOB — Mozesib A u Mojiesib B. Ha rpadpukax moka3aHo, Kak 3T MOZeJIN
npojasaiuch B TedyeHue rofa. (ITo ropusoHTaIbHOM OCH OTKIIa/IbIBAETCS
BpeMsi, TIpolIe/iiiee ¢ Hayasia MPoAaXK, B Mecs1ax; Mo BepTUKAIbHOU —
yucyio TenedoHOB, MPOJAHHBIX 32 3TO BpeMsl, B Thic. IT.) TenedoHOB
Kakoil Mozenu 6bT0 TpogaHo GoJiblie 3a MOCJAeNHUe 4 Mecsia, ¥ Ha
CKOJIBKO GoJibie?

| Yycio
TesieOHOB,
F—TBIC. IIT.
500 Mogens B
I vd
4(?0 - Mougnens A 1
I [ 4
300
|
I
200 1
I 215
100 4
vd
7 —~ MeCsILbI
>
O | 21 4| 618t10]12
| | | | | |
HEEEEEEEEE

OrTseT:

6) @upma «CBsi3b» BBIMYCTUJIA B TMPOAAXKY JBE HOBblE MOIEJIH TeJe-
¢oHoB — Mozenp A u Mozess B. Ha rpadukax nmokasaHo, Kak 3TH MO-
neny npoaasanuck B tedeHue roza. (Ilo ropusoHTanbHOM OCH OTKIIA-
IBIBAeTCS BpeMsi, Tpolue/iliiee ¢ Hayasia PoJjak, B Mecsiliax; 110 BepTHU-
KaJIbHON — 4MCJI0 TeseOHOB, NIPOAAHHBIX 32 3TO BPEMs, B THIC. IUT.)
Cxoubko Beero TesieOHOB 3TUX ABYX Mojesiell 610 MPOaHo 3a BTO-

poe moJyroziue?

67



12.
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|| Yncno
TeeOHOB,
F—TBIC. [IT.
500 Mouzenb B/

T
490 Mogens A 1
T
300
N

S

I
200 L
} 1%

100 7

MeCsLbI

O 12 141618110112 ™

OrTserT:

a) W3 nyHkTa A B nyHKT B BbIllleJI OTPSZ| TYPHCTOB, U Yepe3 HEKOTO-
poe BpeMs BCJlell 32 HUM BbleXasla Ipymnna BesiocuneauctoB. Ha pucyn-
Ke M300paXkeHbl rpadUKK IBUXKEHUS] TYPUCTUYECKOTO OTPsiAa U TPyI-
0Bl BejocuneauctoB. OnpenesnuTte, Ha CKOJbKO MeHbIle BDEMEHHU 3a-
TPaTHJIM Ha NMyTb U3 A B B BeJIOCUIIENVICTHI, YEM TYPUCTHL

As, kv
— B
s /
14
/
{3
N /
1
I 1t, MUH
Al >
0 15--30--45--60--75--90--1?5
| | | | | |
[TTTTTTT T

1)uva 15mMun  2)Ha 45 mud  3) Ha 60 MmuH  4) Ha 75 MuH



6) VI3 nyHkTta B B MyHKT A BbILLIa IPYMIa TYPUCTOB, U Yepe3 HEKOTO-
poe BpeMsi HaBCTpeuy UM U3 NMyHKTa A B NyHKT B Bblexan BejocHIle-
muct. Mcnmonp3ysi rpaduky ABMKEHUS TYPUCTOB M BEJOCUIIEAMCTa,
omperneuTe, Ha CKOJIbKO GoJIblile BpeMEHH YIIIO Ha BECh IyTh Y TYPU-
CTOB, YeM Y BeJIOCUIIeZIUCTA.

As, <
B
N /
N AR
TN
1y / N\
/ N ¢ rerm -
, MUH
0 o
20 1 40 160 180 1100
| | | | |
[T

1) Ha 70 Mur  2) Ha 60 MuH  3) Ha 40 MuH  4) Ha 20 MuH

3.2. Bropas 4acTb 3K3aMeHaUUOHHOW PaboTbl

B kaxmoMm 6si0ke 3TOro pasjenia BhiAeJEHbI ABE TPYMIbl 3afaHuil. B
nepBoit — «IloBbllIEHHBIN YPOBEHb» — MPUBOISATCS MPUMEPHI 3a/IaHUiA,
HUMEIOIX B 9K3aMeHaIlMOHHON pabore HoMmepa ¢ 17 mo 19, T.e. crosmmx
Ha MepBOM — TPETheM MecTax BTopoi 4YacTH. Kak yxe roBopusoch Bblille,
3amanne Nel7 — HambGosee mpoctoe, 3amanust Nel8 u 19 Heckosbko Gostee
CJIOXKHbIE, UX BBINOJHEHUE (MPH XOpOLeM pe3yJbTaTe 3a MEepPBYIO 4YacTh
9K3aMEHAIIMOHHON PaboThl) yKe MO3BOJSAET MOJIYYUTD <«ISATEPKY». TaKkuM
o0pa3oMm, B 3T0it pyOpuUKe, 10 CYTH, TIPENCTABIEHbI 33IaHUs JBYX YPOBHEH.

Bropast pyOpuka — «Bbicokuil ypoBeHb» — 3TO HanboJiee TpPyAHbIE 3a-
naHusi; B paboTe OHM 3aHMUMAIOT JBa mocaenHux mecta (Ne20 u 21). Ux
BBITIOJTHEHHE MTO3BOJISIET MOJYYUTDh BHICOKUM obumit 6amn 3a pabory. Co-
Jlep>KaHMe 3THX 3a/[aHUM, TaK JXe KaK M OCTAJIbHBIX B YaCTH 2 3K3aMeHallu-
OHHO# paboThl, HAXOAUTCS B PAMKaX COZEpXKaHUsI 00pa30BaHMsI OCHOBHOM
IIKOJIBI, 33/1aBA€EMOTr0 CTaHAApPTOM.
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IIpy MOArOTOBKE yYaUIMXCA K BBINOJHEHWIO 3aiainii BTOPOil
9K3aMCHa HEOOXOIUMO YYMTHIBATbL ee middepenimposanblii XapakTep.
Ionbupas 3afanust M TPEHUPOBKH, UX CNEYET COOTHOCHTL ¢ BOBMOXK-
HOCTSIMU ¥ TIOTPEOHOCTAMM KQXKIOTO yYAIIErocsi, a TAKXKC C YPOBHEM KJIac-
ca B uesoM. IIpu aTOM He Halo 3a6biBaTh, YTO XOPOLIYIO OTMETKY, H JAXKe
<«IIATEPKY», MOXKHO TOJIY4UTD, ECTH KAYeCTBEHHO pemuThb 3ajgatust 17—19,
HE BBIIOJIHSIS TIPH 3TOM /B MOCJEHUX 3a7aHusi paboThl.

BoipaxeHus M ux npeo6pasosaHus

3ananus 3TOro paszesia HanpasJeHbl Ha TPOBEPKY yMCIIUii:

— BBIIIOJIHATDH Pa3JI0KECHHEC MHOI'OYJIEHOB Ha MHOXKHTECJIH C HCIOJIb30-
BaHHEM HECKOJIbKHX C]'IOCO6OB;

— BBITIOJIHSTh MHOTOLIAroBble MPe0Opa3soBaHUs PALMOHAJIbIBLIX BbIPaA-
KeHUH, MPUMEHSIS IMNPOKUIT HABODP U3YYEHHBIX AJTOPUTMOB;

— BDbINIOJIHATb npeo6pa:303aﬂnﬂ Bpra)KeHHﬁ, coAepxalmnx CTCIICHH €
LeJbIMU ITOKa3aTeJasIMHU, KBaJpaTHbI€ KOPHH,

— NPUMEHATb NPeoOPA30BAHUS [ PENIEHUsT PA3IMYHbIX MaTeMaTH-
YecKUx 3a7a4 (HampUMep, Ha HaXOX/IEHHe HanOOJIbLUIEr0 U HAUMEHbILEro
3HAUYEeHUt).

3adanuna

MoBbiWeHHbIA YpOBEHb

1. Pa3noxuTe Ha MHOXHUTEU:
a)cla—a-c2+1; 6) x2y+1—x2—y.

2. Coxkparure po0b:

4a2-9a+2 6)1—60+y—6(:y

a) 6c2—Tc+1

—4a+x-4ax’

3. Ymnpocture BbipakeHue:
3a? ( 3a+x _ 3a-x )
2-942 \3ax—x2 3ax+x2/

6)( x+5y _ x—5y )‘25]/2—962
x2-5xy  x2+5xy 5y2

a)x

4. Paznoxute Ha MHOXUTEU:
a) x1 — 6x2 — 27, 6) x* + 22— 20.
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10.

11.

12.

prOCTHTe BBIDaXXE€HHE:

2) (bzf;bg—?) B b2+gb+1):((5b_1,_5)2;)
6)(3a—6)2-( a a1 )

a2—4da+4 a’—3a+2

[TokaxuTe, 4TO NpU JIOOBIX 3HAYEHHSAX 7 BHIPAKEHHE NMPUHUMAET

OIJHO Y TO )K€ 3HaueHue:
577 s 6) 103"
a) 2'571 ’ ) 3n+1_3n—1'

Haiinute 3HaueHye BbIpaXKeHUsL:
2 V(a-2v5) +(5-2v5)
7 7
61/ (2y7-5)" +1/(2v7 -6)
IIpu xakux 3HaYEHUSX NepPEeMEHHOIl He UMeeT CMbICJAa BhIpaKeHHE:

X
- [ A A— ]
a)1 - A ; 6)1+1_ P {
x+

a+1 x—1

Boicokun ypoBeHb

JlokaxkuTe TOXAECTBO:

a)(x+D)x+2)(x+3)(x+4)+1=(x2+5x+ 5)2;

6) (x—3)(x—1)x(x+2)+9 = (x2—x—3)°

a) JlokaxkuTe, YTO ec/M CyMMa 4Yuces a U b pasHa 1, To
a3+ b3 =1-3ab.

6) JlokaxxuTe, 4TO €C/IM Pa3HOCTb YMCeN a u b pasHa 1, To
a’—b3 =1+ 3ab.

Haiinute HanMeHblilee 3HaYeHHe BbIDAKEHWs U ONpPeNENUTE, IPU Ka-
KUX 3HAYEHUSIX X U Y OHO JOCTUTAETCS:

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

a) JIokaXxuTe, YTO HHU IPU KAKMX 3HAYEHUSIX a U b 3HaYeHHe BbIpaXke-
Hust 5a? + 3b2 + 20a — 12b + 34 He paBHO HYIIO.

6) JlokaxxuTe, YTO HU NIPH KaKUX 3HAYEHMSIX a U b 3HaYeHUe BhIpaXke-
Hus 3a? + 4b% — 18a + 8b + 32 He paBHO HyJIIO.

n



VYpaBHeHMA, cucTeMbl ypaBHeHUi

3azanus 3TOro paszesia Halpap/eHbl Ha POBEPKY CAELYIOMMX YMEHUIA:

— pelIaTh LieJble ¥ JPOOHbIE YPABHEHUsI C OXHOU MepeMEeHHOIM, TTpuMe-
HSIST TPU 3TOM asirebpandeckue mpeoOpa3oBaHus, a TAKXKE TaKKMe TIPHEMBI,
KaK pasJioXKeHUe Ha MHOXHTEJH, 3aMeHa [IepEMEHHO;

— pelaTh CUCTEMBI JIMHEWHBIX YPAaBHEHUH, U CUCTEMBI, COAEPIKALIMeE
HeJIMHelHble yPaBHEHUs, CIoco6aMu MOACTAHOBKU U CJIOXKEHHMS, IPHMe-
HSATb TaK)Ke HEKOTOpble CliellUabHbIe IPUEMBI;

— NPOBOAMTH UCCIENOBaHUE YPABHEHUI U CUCTEM, COlEpPKAIUX OYK-
BeHHble K03Gh@UIMEHTHI, UCNOJb3Ys, B YaCTHOCTH, Ipaduyeckre Mpex-
CTaBJIEHUS,;

— peLIaTh TEKCTOBbIE 3a[1a4H, B TOM 4HCJIe paboTaTh ¢ MOZEJbIO, B KO-
TOPOU YMCIIO epeMEHHbIX 6OJIbIe YUCIA YPABHEHUM.

3adanus

MoBbllWeHHbIA ypoBEHb
1. HaiinuTte KOpHU ypaBHEHUS:
a) 2x4—17x2-9 = 0; 6) 3xt—11x2 -4 = 0.

2. Pemure ypaBHeHUe:

5 _ 3x’+6x, 6) 3 P 2x2 - 9x
3x—2 7 4-9x2° 2x+3 ' 2x—3 ~ 9—442°

X
2) 3x+2 +
3. Pemure cucreMy ypaBHeHUIt:
2x—y)-3(x+y) = 2x — 6y,
a) x+y x-y _ 2x

2 5 ° 5 2
4(x+y)-5(x—y) = 13y — 2x,
) y-x_x-2 _ _,
3 7 -~

4. Pemure cucteMy ypaBHEHUH:
x+y =3, 2x+y =1,
x2 + 2xy + 2y? = 18; 2x2 +xy +y? = 1.

3. Pemute ypaBHeHME:
a) 6x% —3x3+ 1242 — 6x = 0; 6) 2x4 — 5x3 — 1822 + 45x = 0.
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Pemure ypaBHenue:

a) x—2Yx —15 = 0; 6) x—7Yx+6=0.
Pemrure cucremy ypaBHenwmii

3(x+y)+xy = —14, 6) xy + 2(x—y) = 20,
a

x+y—xy = 6; xy+x—y = 16.

Pemure cucremy ypaBHeHMiL:

2x -3y = -7, 3x+4y =19,
a) 4 4x+5y =19, 6) x—2y =3,
x2+y? = 10; x2—2y? = 24,

Pewute 3anauy (9—10):

9.

10.

a) Ha noct kanmuTaHa KOMaHZbI IPeTEHA0BATO TpU KaHauaarta: Huxo-
naes, Okynes, Ilerpos. Bo Bpems BbiGopos 3a IleTpoBa 6b1T0 OTAAHO
B 3 pasa Gouiblite ros10coB, 4eM 3a Hukosaesa, a 3a OkyHeBa — B 2 pasa
MeHnblre, yeM 32 HukomnaeBa u IlerpoBa BmecTe. CKOMBKO NPOLIEHTOB
ros0coB 6bUT0 OTHAHO 3a mobenuTeNs?

6) Ha 3BaHue Jy4iero urpoka Y4eMIUOHATA IPETEHA0BAID TPU KaHIH-
nata: Puibkun, Cokomnos, Tumocdees. Ilo pesynbraTam ompoca Tumo-
¢deeB nonyuun B 9 pa3 MeHblie rosocos, yeM PoibkuH, a CoKoJIOB — B
2 pasa Menbiue, yeM Pribkun 1 Tumodees BMécte. CKOMBKO MPOLEH-
TOB TOJIOCOB OBLIO OTAAHO 32 mobGenuTessi?

a) Jlecxo3 IJIaHMPOBAJ 3aTOTOBUTDb 32 HECKOJIbKO AHeil 216 HoBorox-
HuX esneil. [lepBble TpU AHS JIecX03 BBHINOJHSJ YCTAaHOBJIEHHYIO €Xe-
[HEBHYIO HOPMY, & IOTOM CTaJI 3arOTaBJIMBATh HA 2 €/ B JeHb 60Jb-
me. TloaTomy yxe 3a 1 neHb 10 cpoka OblIo 3aroToBieHo 232 enu.
CkoJbKO eJieii exxefHEBHO 3ar0TaBJIMBAJI JIECX03 B IIePBbIe TPU JHS pa-
60TbI?

6) Ha 600 p. cTymeHT miaHupoBaj obefaTh ONpeNeIEHHOE YHCIIO
nHeil. B kaxaplil U3 nepBbIX TPeX [JHEH OH TPaTUJ 3allJlaHMPOBaHHYIO
Ha JieHb CyMMy, a 3aTeM 'yBeJU4UJI eXenHeBHbIe TpaThl Ha 20 p. B pe-
3yJbTaTe 3a 2 fHsA A0 cpoKa oH uctpaTua yxe 580 p. CKoJIbKO AeHer
CTY/IeHT IIJIAHUPOBAJI TPATUTDb Ha 00el eXeaHEBHO?
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11.

12.

13

14

15.

74

Bbicokuit yposeHb

Pewnute ypaBHeHnue:
a) (x2-3x- 1)2 +2x(x—3) =1;

6) (2x2—x+ 1)* + 2x(2x— 1) = 1.
a) [lana cucrema ypaBHEHUIt Haiinure cymmy
Y + * + z _ 1
510 3~
x+y+z
6) ana cucremMa ypaBHEHMit Haiinure cymmy
X _Y¥_ 2 _
30 45 18 1

x+y+z.

a) HatinuTte Bce OTpULIATEJbHbIC 3HAYEHUA M, DU KOTOPBIX CHCTEMa

x2+y2 — m2’

ypaBHEHUI He UMeeT PelIeHUH.
x+y=1
6) Haitaure Bce moJOXUTEIbHBIE 3HAYEHUS M, TPU KOTOPBIX CHCTEMA
o X—Yy= 27 o
ypaBHEHUI He UMeeT pelleHUH.

a) Jlokaxure, uto ypaBHenue (x¥2—2x+3)(x2—6x+10)=2 ne
KMMeeT KODHeH.

6) loxaxure, uto ypasHetue (x? — 6x — 11)* + (x2 +2x +2)* = 5
He UMeeT KOpHeil.

Pemute 3anauy (15—16):

a) W3 nynkTa A B MyHKT B, pacmo/ioxeHHbIH BBIIIE 10 TEYEHUIO PeKH,
BHIIIZIAa MOTOPHAsI JIOAKA, cobcTBeHHass CKOPOCTb KOTOPOH B 5 pas
6oJbile CKOPOCTH TedeHnsi. OXHOBPeMEHHO HABCTPEYY eif u3 mynkra
B otnpaBuiics ma0T. BeTpetus mioT, joAKa cpasy MOBEDHYA Hazan u
T0IIJIa BHU3 110 Teyenuio peku. Kakyio yacTb IyTH OT B 110 A nipoiiger
IUIOT K MOMEHTY BO3BpalleHusl JIOAKH B MyHKT A?



6) U3 nyHKTa A B yHKT B, pactoJI0XeHHbIA HUXeE 110 TeYEHUIO PEKH,
otmpaBuiics: mioT. OXHOBpEMEHHO HaBCTpeyy eMy U3 NyHKTa B BbI-
U1 JIOIKA, COOCTBEHHAst CKOPOCTb KOTOPOM B 2 pa3a 6osiblie CKOpO-
CTH TeueHus1. BcTpeTUB IIIOT, JIofiKa cpa3y MOBEPHYJIA Ha3ajl W MOLLIA
BHH3 110 Tcuenuio. Kakyio yacTh myTu ot A 10 B ocTaHeTcs TIPONTH
IJIOTY K MOMEHTY BO3BDamIEHUs! JIOAKH B IIyHKT B?

16

a) Ilpu cMelmMBaHMM HEPBOrO PacTBOPa COY, KOHUEHTPALMS KOTOPO-
ro 40%, v BTOpOro pacTBopa 3TOii Xe COJM, KOHIIEHTpAIUsl KOTOPOro
48%, nomyuwniics pacTBOp C KOHIeHTpanuei 42%. B xakom oTHorire-
HUY ObLIIU B3SITLI NEPBLIA U BTOPOH PactBOpPbI?

6) Vimeetcst nBa ciiasa ¢ pasHbIM colepxKaHUeM 30J0Ta. B uepsom
cruiaBe cojiepxurcst 35%, a Bo BTopoM — 60% 30510Ta. B kakoM oTHO-
IICHHH HAZIO B3SITH NIEPBBIA U BTOPOIA CILIABbI, YTOOBI IIOJYYUTD U3 HUX
HOBbIA CILIaB, colepxkaiuii 40% son0ta?

HepaBeHcTBa

3ajiauy 3TOro pasfielia HalpaBJleHbl Ha MPOBEPKY YMEHMUIA:

— peliaTth JMHEHHbIE HEPABEHCTBA ¢ OJHOM IIEPEMEHHOM U MX CHUCTe-
Mbl, TpeOylouive /s IPUBEJEHHsT UX K NPOCTelllieMy BuUAy aireGpaunye-
CKHX r1peo6pasoBaHKii; BLIOMPATh pelleHysl, YIO0BJIETBOPSIOIUE A0MOIHU-
TEJIbHBIM YCJOBUSIM;

— peluarh KBaJpaTHbIe HEPABEHCTBA M CUCTEMBI, BKJIIOYAION[HE KBaji-
paTHble HEPAaBEHCTBA;

— pelIaTh 33/1a4y, CBA3aHHBIE C PellleHHeM HEPABEHCTB U CHCTEM, CO-
nepxamux 6ykBeHHble KO3 HUIIMEHTHT;

MPUMEHSITh alllapaT HEPaBEHCTB MAJISI PElIeHNs MaTeMaTHYeCKHX
3aja4.

3adanus

MosblWeHHbIA ypoBEHb

1. a) Haiinure HaMeHblee 1iejioe 3HaYeHUE @, IPU KOTOPOM Pa3HOCThb

. 12— 2a 1—5a
npobeit 7 W5 NOJNOXHTeJbHa.

6) Haiinute HanGoJbilee 11e10e 3HaYeHHe @, IPH KOTOPOM CyMMa Jpo-

Gei 15-3a " 6a —
2 3

8
OTpHULaTe bHA.
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PemuTe HEpPaBEHCTBO:

a) (V—TS—;—@—1)(4x—13)< 0;
6) (M-2)(10+3x) <o.

Pemrure HepaBeHCTBo:

8x 9 x?2 _ 3x+3
a) > 3, 6)?> i

Haiiaure obmactb onpenenenus Bblpaxceﬂnﬂ:

a) 3x2—4x—15 6)V - 5x— 3_

x2—4 ’ x2—4

Haiinure uesbie penIeHust CUCTEMbI HEPDAaBEHCTB!:

4x2+9x-9<0, 6x2+7x—-24 <0,
a)§ x+1 _ . 6)1 1-x
7 <0 )

Boicokuit ypoBeHb
Pemure cucteMy HepaBeHCTB:

a){(x2—7x+12)2<0, 6){(x2—2x—15)2<0,

(x2 + 2x — 1)* > 400; (x? +x + 1)* < 900.

Sx+2 > 17 + 2x,
a) IIpu kakux 3HaUEHUSIX P CUCTeMa HEPABEHCTB
p+H2x<3+x
UMeeT peleHus?
3x+7 < 2-2x,

6) Ilpu KakKMX 3HAYEHUSAX C CUCTEMa HEPABEHCTB .
4x—-3c>3x+5

He UMeeT pelIeHui?

a) Ipu kakux 3HaYEHUsAX M HepaBeHCTBO X% — mx —m + 3 < 0 umeet

X0TsA OBI OMHO pelIeHHe?

6) llpy  KakMX  3HAYEHHAX 7N pelleHHeM  HepaBeHCTBa
—2nx—n+2 > 0 asasercs aoboe 4UCI0?



®Oyukuun. Koopaunarel u rpaguxm

3amaHus 3TOro pasiesia HalpaBJIeHbl HAa TIPOBEPKY YMEHUIL:

— CTpouTh rpadUKy M3y4eHHbIX QYHKIUI U OTBEYaTb HA BOIPOCHI,
CBSI3aHHBIE C MX UCCJIEJOBaHUEM;

— Ha OCHOBe rpaMKOB U3YYEHHBIX PYHKIMI CTPOUTH GoJIee CI0KHBIE
rpaduky (KyCOYHO-3a/iaHHBIE, C «BHIOUTHIMU» TOYKAMHU U T. IL);

— UCNOb30BaTh (GYHKIMOHAIbHbIE TIPEACTaBIeHUs U CBOHCTBA QYHK-
Ui /719 pellleHUsl MaTeMaTH4YecKUX 3aay U3 PasjIMYHbIX pa3ziesioB Kypca
(HampuMep, A pelleHUs] ypaBHEHUM).

— pelIaTh 33jlaY4 FeOMETPUYECKOTO COAEpXKAHUS Ha KOODAWHATHOMN
IUIOCKOCTH C WCIOJIb30BaHUEM aireGpandyecKoro METOa U C OMOpoii Ha
rpaduyeckue NMpeacTaBJIeHus; CTPOUTh IpadyKy ypaBHEHUH ¢ AByMs Iie-
PEMEHHBIMM.

3adanus
NosbiweHHLIN ypoBeHb

1. a) Tlocrpoitre rpadpux dbynkuuu y = —2x2 + 8x — 2. Ykaxure npo-
MEXYTKU BO3pacTaHusl U YORIBaHUS 3TON GYHKIMH.

6) Iloctpoiite rpaduk GyHKIMY y = %x2 + 4x + 5. YKaxuTe npome-

JKYTKM BO3PACTaHUs U YOBIBAHUsA 3TOH PYHKIMM.

2. a) 3anumuTte ypaBHeHHE NPSIMOH, MapaLieJbHOM mpsaMoit y = 6x u
npoxozsuieii yepe3 Touky A(3; 8). B kakoii Touke 3Ta HmpsiMasi mepe-
CeKaeT ochb y?

6) 3anuiuTe ypaBHeHHe NPSIMOMA, TAPAJIIENbHON NPsIMOit ¥y = —7x U
npoxozsieit yepe3 Touky A(—2; —9). B kaxoii Touke 3Ta npsiMas me-
pecekaet och y?

2_
3. a) Iocrpoiite rpapuk pyHkuUU y = %. IIpn xakux 3Haue-
HUSIX apryMeHTa (pyHKHMsI IpUHMMAeT OTpUIaTe/IbHble 3HAYEHUS ?
. 4 —3x—x?
6) Iloctpoiite rpaduk byHKIMY Yy = = ITpu kakux 3Haye-

HMSIX apryMeHTa QYHKIMs TIPUHUMAET I10JI0XKUTEIbHbIE 3HAUEHNUS ?
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4—x,ecmnx < 4,
a) Ilocrpoiite rpadpuk PyHkmKn y = < ¢ Ykaxute

5x—3,ec1mx > 4.

HIPOMEXYTOK, Ha KOTOPOM (YHKI[¥sI BO3PACTaeT.

ix+ 3,ecmi x < —4.

6) Toctpoitte rpaduk dyHkiumM y = J 2 ' Yxka-
1—-x,ecomx > —4.

JKHUTE IPOMEXKYTOK, Ha KOTOPOM (PYHKIUsSI yOBIBAET.

a) Ilapabona ¢ BepunHoit B Touke A(0; —1) mMpoxomuT yepe3 TOUKY
B(—2; 7). B kakux Toukax sTa napabosa nepecekaer ocb x?

6) IlapaGona c¢ BepumnHoit B Touke C(0; 7) mpoXomuT 4yepe3 TOYKY
(—4; —1). B kakux Toukax 3Ta napafosa nepecekaer ochb x?

a) Boisicuure, niexaT v Ha oxHOM 1psamMoit Touku A(12; 3), B(14; 7),
C(—-5; —11).

6) BbisicHuTe, JeXaT Jd Ha ONHOM npsMOH Toukn M(—8; 12),
N(—10; 18), Q(10; —42).

Bbicokuit ypoBeHb

a) IIpu KaKuX OTPUIATENBHBIX 3HAYEHHsIX kR nIpsiMasi ¥ = kx — 4 mepe-
cekaet mapabony y = x2 — 2x B IByX TOYKax?

6) Ilpyu KaKuX OTPMLIATENLHBIX 3HAYEHUSIX k TIpsiMast y = kx — 4 u ma-
pabona y = x2 + 3x He TepPeceKaTCsS?

—x2—4x—3,ecmux < 1,

a) Ilocrpoiite rpaduk dyHKmMH y =4 * +1ecm -1 <x <1,

-2-, ecimx > 1.
X

Ilpyu KakMx 3HAYEHUSAX M TpsAMast y = M UMeeT C rpadUKoOM 3Toi
dbyHKIUY aBe obuIMe TOYKHU?

4
- M X < -2,

6) Hoctpoiite rpadyuk GYHKUUU y = Ipu

x,ecmm —2 < x < 1,

x2—4x+4,ecmx > 1.
KaKWX 3HAUYEHHSIX M NpsMast Y = m uMeeT ¢ rpadrKoM 3Toi QyHKuMU
oiHy 0611y TOYKY?



9.

a) Ilpu xaKMx 3HaYEHUSIX d OTPE30K C KOHI[AMU B Toukax A(—5; —6)
u B(—5; a) nepecekaet npsimyio 2x —y = —37?

6) Ilpu Kakux 3HaYEHUAX a OTPE30K C KOHIAaMHu B Toukax A(—3;a) u
B(-3; —8) mepecekaet npsimyio 2x —y = 3?

10. a) IloctpoiiTe MHOXECTBO TOYEK ILUIOCKOCTH, KOOPAWHATHI KOTOPBIX

xy+6 _

x2-1 ’

6) IlocTpoiiTe MHOXECTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
xy—2 _

YAOBJIETBOPSIIOT YPABHEHHIO 1 0

YAOBJIETBOPSAIOT YPaBHEHUIO

ApudmMeTHYECKAR M FeoMeTPHYECKas NPOrpeccum

3aaHus 3TOro pasjiesia HalpaBJeHbI HA TIPOBEPKY YMEHMIL:
— pellaTh 334K C NIpUMeHeHHneM GOPMYJI N-TO YieHa U CYMMBI I1ep-

BbIX 7 YJIEeHOB apu(dMeTHYeCKOil U reOMeTPUYECKOIT IIporpeccuii;

— IPUMEHSTH annapaT YpaBHEHHWIT U HEPABEHCTB IIPH PelleHNH 3a/1a4

Ha IIpOrpeccuu.

3adanus
MoBblWwWeHHbIA YPOBEHD

a) Hauyunas ¢ xakoro Homepa useHsl apudMeTndeckoii mporpeccuu §;
11; 14; Gonabie 150?

6) Hauunas ¢ Kakoro Homepa 4jieHbl apu(pMETHYECKON MPOrpeccuu
260; 253; 246; wMenbiue 100?

a) Apucdmernyeckass mnporpeccuss 3amaHa (opMyJsoil n-ro ujeHa
a, = 5n+ 1. Haiigute cyMMy 4ieHOB apudMeTHUYECKOI TPOTrPECCHH C
MATHAALATOrO 10 ABAALATh IMATHIM BKIOYUTEILHO.

6) Apudmerndeckass mporpeccusi 3amaHa (GopmysofH n-ro 4ieHa
a, = 2n + 3. Haiinute cymMmMy 4ieHOB aprdMeTHYECKOIl TIPOTPECCUHU C
IIECSITOTO IO TPUALATHINA BKJIIOYUTEBHO.

a) Kakoe HauMeHblllee YUCJIO NOCAENOBATENbHBIX YETHBIX YUCEJ, Ha-
4YMHas ¢ 2, Hao CJIOXMTh, YTOOBI UX CyMMa OKaszaiach Goubiie 2407

6) Kakoe HauGoJbiliee YMCJIO IOCTEIOBATENbHBIX HEYETHBIX 4HCel,
HauMHas ¢ 1, HaO CIOXKUTH, YTOOBI UX CyMMa ocTaiach MeHsbure 2007

a) Haiinute cyMMy Bcex HaTypasIbHBIX YHCEJ, He TTpeBocxoasuux 150,
KOTODbIE He NeaATcs Ha 3.
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6) Haiimute cyMMy Bcex HaTypaJibHBIX YKCes, He mpeBocxoaamux 100,
KOTOpBIE He AeJsiTCs Ha 4.

a) B reomerpuyeckoii nporpeccuu b, = —6, bs = 48. SIBasercs Jm
YJIEHOM 3TO# nporpeccud yucio 1927

" 3
6) B reomerpuueckoii nporpeccuu by = > bg = 12. Ectp su cpenu
YJIEHOB 3TOi mporpeccuu yucio 144?
a) Haiigute cyMMy nepBBIX IIECTH YIEHOB TeOMETPUYECKOi Mporpec-

. 1 1
CHH , €CTH ee YETBEPTIH WIEH PaBEH 5, a 3HAMEHATe/b PaBeH .
6) Haiinute cyMMy mepBbIX LIECTH YJIEHOB T€OMETPHYECKOlH mporpec-

. 3
CHH, €CJIA €€ ITATbIA YJIEH paBCH X a 3HaM€EHaTeJIb paBEH =2.

Beicokui yposeHb

a) CyMMa nepBbIX YeThIpeX YIeHOB apU(dMeTHYecKoit mporpeccud Ha
32 MeHbllle CYMMBI CIEAYIONUX YeThIpeX ee wieHoB. Ha ckombko cym-
Ma NEPBbIX JECATH YIEHOB 3TOi MPOTPECCHU MEHbIIE CYyMMBI CJeAyI0-
HIUX JECSATHU €e YJICHOB?

6) CymMMa mepBbIX NSTH YieHOB apudmeTndeckoit mporpeccuy Ha 200
6oJIblile CyMMBI CJIEAYIONIMX IISATH ee wieHoB. Ha ckosbko cymMMa mep-
BbIX JIECSITH YJIEHOB 3TOM Iporpeccuy GoJiblie CYMMBI CIEAYIOUIMX fie-
CSITH ee 4JIeHOB?

a) CyMMa mmepBOro U 4€TBEPTOTO WJIEHOB FeOMETPUYECKON Iporpeccuu
paBHa 36, a cyMMa BTOPOTO U MSTOro 4JeHOB paBHa 72. CKOJIBKO 4Jle-
HOB 3TOM NPOTrPECCUH, HAYUHAS C TIEPBOTO, HYXKHO CJIOXKHUTh, YTOOBI MX
cymMMa 6buta paBHa 1247

6) PasHOCTb MSTOrO U INEPBOTO WIEHOB T€OMETPHYECKOH Mporpeccuu
paBna 80, a pa3HOCTb LIECTOTO ¥ BTOpPOro 4eHoB paBHa 240. Ckosbko
4JIEHOB 3TOM MPOTPECCUM HYXKHO CJIOKMTh, YTOOBI MX CyMMa ObLIa pas-
Ha 3647

a) Tpu uncia o6pasyioT reomeTpudeckyio nporpeccuio. Eciu cpentee
W3 HUX YABOUTb, TO IOJYYUTCs apudmeTndeckass nporpeccus. Yemy
paBeH 3HAMEHaTeNlb ¢ TeOMETPMYECKON MPOTPeCCUM, eCI U3BECTHO,
uro |g| < 1?

6) Tpu uucia o6pa3yioT reoMeTpryecKyio mporpeccuto. Eciu cpentee
U3 HUX YTPOMTH, TO MOJYYUTCA aprdMeTHdyecKasi nporpeccus. Yemy
paBeH 3HaMeHaTelb ¢ TeOMETPUYECKOH NMPOTPeccM, eCM H3BECTHO,
urto |g| < 1?



3.3. OtBetbl U pelweHuns

NepBaa yacTb 3K3ameHaWUOHHOW PaboTbi

Yucna
11 2|(3|4|5(6|7)]|8|9]10 11 12113 | 14
a)| 4| 2(2|3|3|3|4|4|3]2|0125|16( 1] 4
6)| 3| 3| 1|4]|4]|2{2]1]2]|3]0075{32| 4 2
BykBeHHble BbipaMeHUs
1 2 3( 4|5|6 8(9(10
3 8 2
a) | —1,6 wm 1z wm —= 0,9 3 4321 3| 2|4 xm 11
6) | —1,75 wm —1% Wi —% -0,7 —;— 341 4| 4| 8xm| 43| 2
MNpeo6pa3oBaHne BbipameHHMil
1 2 3 4 5 6 7 8 9
a) | 321 2 10,000036| 4 1 3 | 2x—-1 2 3
6) | 314 4 10,000064| 2 3 1 3x+1 1 4
10 11 12 13 14 15
a) _l a_3 1-2m a—c¢ 3 260
y m ac
c 1 n a—-b
6) ) x+y 1-3n ab 4 %0
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YpaBHeHus

1 2 3 4 5 6 7 8
ay| 4 | -25| 10 4 |o —é 1822 | 2 |3-4
6)| 3 05 | 12 2 |0 | 2812 3 |-

9 10 11 12 | 13 14 15 | 16
a)|25-2] 2 | 41 ] 3 1 | 1,436 3 1
6) | 5, —4,5 % 4:2) | 2 2 | -3404| 4 2

HepaBeHcTBa
1 5 6 7 9 [ 10
a)| 3 x>05| o |23 [21]3]2
6) x< —45|x>25]| 231 | [-5;1] 1
ﬂocnep,oaaTeanocm W nporpeccuu
1] 2] 3 4 5] 6| 7]8]9]10
a)| 5| 2| 3| a=3d=-1|-1|234) 4|2|3]3
6)| 6| 3|2 a=5d=-05|-2]243] 1| 1[45] 1
OyHKYMM

1 2 3 4 5 6
a)[ -09 1 3 4 312 4
6)| 19 3 2 3 213 2

8 9 10 11 12
a) 2 4 2 B, Ha 150 ThIC. IIT. 3
6) 3 3 3 550 ThiC. mIT. 2




as

Cy

Bropaa 4acTb 3K3aMeHaUUOHHOW Pab6oTbi

BuipaxeHus u nx npeo6pa3oBaHus

. a)Oteet: (c—1)(c+1)(a—1).

Pewenue.
cda—a—-c2+1=a(c2-1)—(c2-1)=(c—1)(c+1)(a—-1).
6) Oter: (x— 1) (x+1)(y — 1).
Pewenue.
Py+l-2?-y=x2y-1)-@y-1)=02-1)(@F-1) =
=@x-1(x+1)(y-1).

. 2—a
a) Otser: oz
Pewenue. Kopuu kBampaTHOro TpexwieHa 4a2—9a+2: ay =2,
1 .
=7 Vimeem:
1
4a2—9a+2 4(”“2)(“‘2) _ (a-2)(da—1) _2—a

1-—4da+x—4dax ~ (1—-4a)+x(1—-4a)  (1—-4a)(1+x)  1+x°

6) Otser: 14y
1-c¢

Pewenue. Kopuu xBagpatHoro tpexwieHa 6¢2—7c+1: ¢y =1,

1 )
=% Nmeem:
1—-6c+y—6ey _ (1—-6¢)+y(1 —6¢) _ (1-6¢)(1+y) — 1+y
6C2_.7C+1 6(C—1)(C—'—1-) (C"‘i)(GC—l) 1-c¢
6
a) OTBeTZ——Z—.
Pewenue.
1) 3a+x  3a-—x _ 3a+x  3a-x _
3ax—x2 3ax+x2 x(3a-x) x(3a+x)
_Ba+n’-@Ba-x’ _ _ 12ax  _ _12a
x(9a? — x2?) x(9a?2-x%)  9a2-x2°
2) 3a2 . 12a _ 3a%(9a’-2x%) _ _a
x2-9a2 9a2-x2  (x2-9a%)12a 4"
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6) Otser: _4
Yy

P 1 x+5y _ x-Sy _ _x+5y _ x-Sy _
ewenue. 1) x2—5xy %2+ 5xy x(x—-5y) x(x+5y)
_ a5y -5yt ay 20y
x(x2 + 25y2)

T ox(x2425y2)  x2+4 2542
2) 20y  25y2-x2 _ 4
x2 + 25y2 5y2 y'

a) Otset: (x — 3)(x + 3) (x2 + 3).

Pewenue. BeeneM 3aMeHy ¢ = X2, TONYy4UM KBaJpaTHbHIA TpeXwieH
t2 — 6t — 27; ero xopuu t; = -3, t, = 9. Orciona:

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

Pewenue. BeeneM 3aMeHy ¢ = x2, TOJMYyYMM KBaJPaTHBIA TpexwieH
t2 +t — 20; ero kopHu t; = =95, t, = 4. Orciona:

x042x2-20=(x2-4)(x2+5)=(x—2)(x+2)(x2+ 5).
5. a) Otser: 25.

Pewenue.
fyb=3 ___ b ___b-3 b _
b2-2b-3  b2+2b+1  (6=-3)b+1) (54 1)
ot b _b+t-b_ 1
b+t pe1? b+t (b+1)°
L1 256+’ o
b+1)° (56+5°  (b+1)° '
6) Ortser: 18.
Pewenue.
1) a a—1 a

— — 0—1 —
a’—4a+4 a?-3a+2  (q_g? (a—1)(a-2)

__a 1 _a-a+2 _ 2
a-2> -2 (g-2* (a-2)
2
9) (3a—- 67 —2 = a=2"2 _

= 18.
@-2°  (a-2
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6. a) OTBeT: npu Bcex 3HAUYEHMSIX 7 3HAYEHUE BHIPAXKeHMs PaBHO 2,6.

571 +1 511 -1
Pewenue. YnpocTuM BbIpaskeHHE P HOJY4HM:
5"t lys" ! 5"Tla541) 26 96
2.5" - 571—1‘2‘5 10 T U
6) OTBeT: npu BCeX 3HAYEHHSX 7 3HAUYEHHE BhIPAXKEHUs PaBHO 3,75.
n
Pewenue. YpoctuM BbIpakeHHe %, MOJIyYUM:
n n-—
108" _ 10337 _ 30 _ g4
3n+ 3" 1 3" 1(9_1) 8
7. a) Otgert: 1.

Pewense. |/ (4—2v5) +1/(5-2v5) =l4-2v5]+|5-2v5l.
Tax xax 4 4 < 27/5, T04—21/§<0n|4—21/§| = 27/5 — 4; TaK KaK
5> 25, 10 5-21/—5‘>0n|5-21/§‘| = 5-27/5. Vmeem:

V(a-2v5) +V/(5-2v5) =4-2v5]+|5-2v5] =

=2Y5-4+5-2Y5=1.

6) Otser: 1.

8. a)OtBer: Ipua=-1ua=0.
Pewenue. BripaxkeH1ie He UM€ET CMBICJIA TIPU CIEAYIOIINX YCIOBUAX:
Na+1=0;a=-1;

N1-— =0,-2_ =0;a=0;

a+1 a+1
N1-—F—=01-——=01-a-1=0;a=0.
1— a
a+1 a+1

6) Oteer: llpu x = 1 ux = 0.
Pewenue. BoipaxxeHyie He MMeET CMbIC/IA TIPH CIEAYIONIMX YCIOBHSX:
NDx-1=0x=1;

2) x+—2— = 0; x? =0; x=0;

x—1 Tx-1
Pl-—E— =0 1-—2=0;1-E=L = 0; 1 =0 — nerpe-
P z i ¥
x—1 x—1

1IeHud.
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9. a) Pewenue. ToxaecTBO MOXeET ObITh OKA3aHO PAa3HBIMM CIIOCOOAMH.
BoT oauH 13 BO3MOXHBIX.
3amuiieM paBeHCTBO B BHUJIE

(x+1)(x+2)(x+3)(x+4) = (22 +5x+5)°— 1.

Yro6bl 10KA3ATH €T0, PA3JIOKUM MPaBYIO YacTh HA MHOXHUTeA . 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).

6) Pewenue. [JoKaXeM TOXKIECTBO APYIUM C1IOCOOOM, BLILIOJHUB 11Pe-
oOpa3oBaHKe JeBOil yacTy. I[lepeMHOXHMM [OMApHO KpaiiHHe W CpefHue
MHOXMHTEJIN B npousBenieHuu (x — 3) (x — 1) x (x + 2), nonayunm:

x=3)(x-1Dx(x+2)+9=(x2—x—6)(x2—x)+09.

Beenem 3ameny x2 — x = ¢, noay4uM

(t—6)t+9=12—6t+9 = (t—3)

Bephnemcs k nepemenHoit x: (t — 3)2 =(x2—x— 3)?

10. a) Pewenue. CocTaBvM pasHOCTH IIPABOIi U JIEBOIt YacTeil paBeHCTBA 1
MOKa)KeM, YTO MPH 33]aHHOM YCJIOBUY 3Ta Pa3HOCTb PaBHA HYJIO.
at+b3—1+3ab = (a+0b)(a®—ab+b?)—1+3ab.

Tak kak a+ b = 1, T0
(a+b)(a?—ab+b?)—1+3ab=a?—ab+b?—1+3ab =
—a+2ab+b2—1=(a+b’-1=1-1=0.

6) Pewenue. PaBeHCTBO MOXeT OBITh [JOKA3aHO AHAJIOTUYHBIM CIIOCO-
6oM, HO IOKaXKeM 37IeCh ellle OHO BO3MOXHOe peuieHue. Byaem npeobpa-
30BBIBATH JIEBYIO 4acTh: a3 — b3 = (a — b) (a% + ab + b2).

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

Yuurbisast, 4to a? + b2 = (a — b)’ + 2ab, noxyunm:

a’+ab+b? = (a—b)’+2ab+ab = 1+3ab.

11. a) OTBer: HauMeHbllIee 3HAYEHHE BhIpaKeHUs1 paBHO —13, OHO JoCTH-
raercanpu x = —2 u y = 3.

Pewenue. BoigennM B TaHHOM BBIPaXKEHUH KBAJIPaThl JBYYJIE€HOB:

x2+y2+4x—6y = (x+2)°+ (y—3)° — 13.
BripaxkeHyne npuHUMaeT HauMeHblllee 3HaYeHHe, ecau (x + 2)2 =0wu

2
(y — 3)° = 0. DTu paBeHCTBa BHIIOIHAIOTCS NPpU ¢ = —2 U y = 3. 3Haue-
HHEe BbIPDKEHHUS NPH 3TUX 3HAYEHHUSX INEePEMEHHbIX paBHO —13.
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6) OTBeT: HavMeHblllee 3HAYEHNE BbIPAXKEHKS paBHO —25, OHO JIOCTH-
raercanpux = -2 uy = 3.

Pewenue. BoiieiuM B JaHHOM BBIPaXKEHMH KBAAPAThI JBYYJIEHOB:

x2+y2—6x+8y = (x—3)° + (y + 4)* — 25.

BripaxkeHne npuHUMaeT HanMeHbIllee 3HaUeHue, ecu (x — 3)2 =0wu
(y + 4)2 = (. OTU paBeHCTBA BBIMOJHAIOTCA pu ¥ = 3 U y = —4. 3Have-
HH€e BbIPAKEHUS MPH STUX 3HAYEHUSX MEPEMEHHBIX PaBHO —25.
12. a) Pewenue.
5a? +3b%2+20a — 12b + 34 = (5a2 + 20a + 20) + (362 — 12b + 12)+ 2 =

=5a2+4a+4)+3(b2—4b+4)+2=5a+2°+3b-2°+2>0.

3HaueHHs1 BbIpAXKeHMH S(a + 2)2 u 3(b—2)Z HeOTPHULATENbHbI IIPU
J00BIX 3HAYEHMSAX BXOMASIIMX B HUX TEPEMEHHBIX, CJIEN0OBATENbHO, TIPH
no6bix a u b TeMm caMbIM [I0Ka3aHO, YTO HM MPH KAKWX 3HAYEHUSAX a U b
3HauYeHHe JaHHOTO BHIPAKEHHUS He PAaBHO HYJIIO.

6) Pewenue. IlpenctaBuM JaHHOE BBIPAXKEHHE B BHE

3(a—3>2+4(b+1)°+1.
JlaspHei1ne pacCyKIeHUs] aHAJIOTUYHBI IPUBEIEHHBIM B MIYHKTE a).

YpaBHeHHUs, CUCTeMbI ypaBHEHUi

1. a) OtBet: x, = =3, xy = 3.
Pewenue. Benem 3ameny x2 = y, NOJIy4nM ypaBHEHHE
2y2—17y -9 = 0;
ero KopHu: y; = 9, y, = —0,5.
PemiM ypaBHEHUS =9 ux’=-05 KopHau ypaBHeHnus x, = 9:
x; = =3, xy = 3; ypaBHeHue x, = —0,5 KopHe#l He uMeeT.
6) Otset: x; = —2, x, = 2.
Pewenue. Beeniem 3ameny x2 = y, TIOJIyYnM ypaBHEHHE
32— 11ly—4=0;

1
€ro KOpHM: ¥, = 4, Yy, = -3

Pemum ypaBHeHus x2 = 4 u x = ——;—. Kopuu ypaBHenms x2 = 4:

2 1 o
X, = —2, xy = 2; ypaBHeHue x~ = —3 — KODHell He uMeer.

87



2. a) OtseT: 2,5.
Pewenue. O[13: x # i%. YMHO)UM 06€ yacTH ypaBHeHHs Ha oOumit
sHameHatesb apobeit (3x + 2) (3x — 2). IlosyunMm KBaapaTHOE ypaBHEHHE

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

—%, He ynosiaerBopsier O/13.
6) OTBerT: HeT pelIeHUI.

Pewenue. O[13: x = i%. YMHOXHUM 06€ YacTy ypaBHeHUs1 Ha o0umit
3HaMeHaTesb apobeit (2x + 3) (2x — 3). IMonyuum KBazpaTHOEe ypaBHEHUE

4x2 -9 = 0. Ero xopHu x = i% He ynosuersopsiior O/13.

3. a) Otser: (—1; —3).
Pewenue. Tlocne pacKkpbiTUsi CKOOOK B IIEPBOM yPaBHEHHUH U YMHOXe-

HMs1 06erx yacTeil BTOPOro ypaBHeHHUs Ha OOLIMii 3HAMEHATEeIb BXOASIIIX
B Hero Apo6eil, moxyynm:

2x — 2y — 3x — 3y = 2x — 6y, 3x =y, 3x =y,
Sx+ 5y — 2x + 2y = 4x — 20; x—Ty = 20; —20x = 20;
y=-3
x=-1.
6) Otser: (4; 1).

Pewenue. BoinosHus npeo6pa3oBaHus, MOMTYYUM:

4x + 4y — Sx+ Sy = 13y — 2x, x = 4y,
2y — 2x — 3x + 6y = —12; S5x — 8y = 12;

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

4. a) Ortsert: (0; 3), (6; 3).

Pewenue. CucteMy ypaBHEHHII MOXKHO DeLIMTh IPOCTOH NOACTaHOB-
KOii, BHIPa3UB M3 EPBOro ypaBHeHus x uwin y. Ho Bo3aMoxHo u apyroe, 60-
Jiee 5KOHOMHOE pelileHHe, KOTOpOe TIpUBeeHO HUXe.
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IIpeoGpasyem BTOpOE ypaBHEHHE CHCTEMBI, OIYYNM:

x+y =3,
(x+y)2 +y? = 18.
IToacTaBuM BO BTOpOE ypaBHEHME 3HAYEHHE X + Y, PABHOE 3, MOIYIUM

x+y =3,
cucTeMy {9 +Z2 _18 W3 Broporo ypaBHeHus1 HaiizeM, 4TO y = 13.

IloacTaBUB Kax/0e M3 3TUX 3HAYEHWI y B NEPBOe ypaBHEHHE, MOJYYUM

x, =0, xy = 6,
ABa pelleHusA CUCTEMBI: nu
Yy =3 Yy =-3.

6) Ortser: (0; 1), (% —%)
Pewenue. TIpeoGpa3yeM BTOpOe YpaBHEHHE CUCTEMBI, BHIPA3MM U3 HETO X

1 NoACTaBHUM B IIEPBOE YpaBHEHUE CUCTEMBL:

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

W3 nepBoro ypaBHeHus HaiiaeM, yto y = 1 win y = —%.
IoacraBuB KaXx0e U3 3TUX 3HAYEHUIA i BO BTOPOE YPaBHEHUE, MOJIY-
-3
x=0, |*T7
YKM /IBa PeLIEHHs] CUCTEMBL: u
y=1 _ L
y=-—3
5. a) Orser: 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;

% =0, 2y =25, x34 = £3.

89



6. a) Otser: 25.

BBeneM 3ameny }/x = y, monyuyuM ypasHeHue y? — 2y — 15, KOpHU
KoTOporo y; = —3, y, = 5. BepHeMcsa x mepeMeHHOH x, MOJY4YMM [Ba

ypaBHeHHs: Yx = —3 u Yx = 5. IlepBoe ypaBHeHue KOpHeil He HMeET;
KOpHEM BTOPOTO yPaBHEHHUS SIBJISIETCS YHUCIO 25.

6) Otser: 36; 1.

7. a) Otset: (—4; 2) u (2; —4).

Pewenue. CnoxuM ypaBHEHHS CHMCTEMBI, TOJYYHM YpaBHEHHE

4x + 4y = -8, wimm x+y = —2. YMHOXHUB BTOPOE ypaBHeHHe Ha —3 U
CJIOXHB €ro C TepBbIM, MOJYYUM ypaBHeHUe 4xy = —32, unu xy = —8.
Ll x+y=-2,
[lanee pemuM cucteMy ypaBHEHUI 8 Ee pemtenust: (—4; 2) u
xy = —8.
(2; —4).
Ilpyro#t cioco6. BeeneM 3amMeHy x + y = @, HOJYYUM CHCTEMY JIMHEH-
. | 3a+b =14, .
HBIX ypaBHEHMI b 6 Pemus ee, HaiineM, uto a = -2, b = —8.
a—b=—6.
x+y=-2,
[lasiee BepHeMCS K TIEDEMEHHBIM X U ¥, IOJIYYUM CHUCTEMY 8
xy = —=8.

6) Ortser: (6; 2) u (—2; —6).

8. a) Orsert: (1; 3).
Pewenue. PelMTh JaHHYIO CUCTEMY — 3TO 3HAYWUT HAlMTU Takue Mapsl

3HAYEHUH X U Y, IPM KOTOPBIX BCE TPH yPaBHEHUS 0OpalalOTCs B BEPHbBIE

pasercTBa. Crioco6 pelieHus CJAeAyIOmUil: pellaeM CHCTEMY YpaBHEHHI
2x -3y = -7, .

U, €C/IM OHA MMeeT pellleHHe, TO TOJACTAaHOBKOM MpoBe-

4x+5y =19

psieM, yIOBJIETBODSIET JIM HaliZleHHasl Napa 4HCeJ TPeTbeéMy ypaBHEHHIO
CHCTEMBIL.

6) OTBeT: cucTeMa pelleHni He UMeeT.
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9. a) Orser: 50 %.

Pewenue. Ilyctp 3a HukosaeBa IporosiocoBajio X yeloBeK, TOTZa 3a
T[lerpoBa nporosocosano 3x yesnoBek, a 32 OkyHeBa — 2x YeJIOBEK; BCEro
IIPUHSIO yyacTue B rojiocoBaHuu 6x yenoBek. HaiineM oTHolIeHue yucia
nsbuparesieii, nporojiocosasiuux 3a Iletposa, k obumemMy uuciy u3bupare-

. 3x
Jiell ¥ BbIpa3uM ero B TpoueHTax: =— = 0,5 — aro 50%.

6x
6) Otser: 60 %.
Pewenue. Ilyctp x yenoBex nporonocoBaio 3a Tumodeesa, Torna 3a
Pribxuna nporosocosajio 9x yenosex, a 3a Cokososa %(x +9x) = 5x ue-
o __.100% = 60%

Josek. Otcioa 3a PpiOKMHA IPOrosiocoBaio w——e——
Ix+5x+x

usbuparenei.

10. a) OtBert: 12 eneii.
Pewenue. TIyctp B epBble TPH AHsI paGOTHI JIECX03 3ar0TaBIUBAJ €XKe-
JHEBHO I10 X eJiell, TOT/a B OCTAJIbHBIE JHU OH 3arOTaBJIMBAJ IO X + 2 enu.
Iloce Tpex aHeill pabGoThl €My OCTANOCh 3aroToBuTh 232 — 3x eny, U
232 — 3x

Ha 3TO IIOTpeGOBaJIOCI) )

JHA.

216 "
ITo nnany on momxeH 6bi1 pabGoTath — Aueil.

216 _ 34 232 -3x

INony4yaem ypaBHeHue: - 2t 1. PeumuB ero, Haiinem,

gyro x = 12.
6) Otset: 60 py6ueit.
Pewenue. TIycTb X p. CTYAEHT IJIAaHUPOBAJ TPATHUTh Ha 00el exexHe-

600 580 — 3x

BHO. Y paBHeHHe: - = 3+ 720+ 2.

11. a) OrseT: 0; 3.
Pewenue. TlpencraBuM ypaBHeHHE B BUIE

(x2—3x— 1)+ 2(x2-3x) = 1.

Beenem 3aMeHy x2-3x—-1=y, MOJIy4YUM ypaBHeHUe
y2+2(y+1)—-1=0, re. y2+ 2y +1 = 0. Ero xopesp y = —1.
YpasHenue x2 —3x — 1 = —1 umeer xopuu 0 u 3.

Bo3MoxHbI M Apyrue 3aMeHnl, Hampumep, x2 — 3x = y. Torma mony-
yaercsi ypaBHeHnue (y — 1)2 +2y—1=0.
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6) Otser: 0; 0,5.
Pewenue. TlpenctaBuM ypaBHEHHUE B BUIE

(2x2—x+ 1)2+2(2x2—x) =1.

Beenem 3aMeHy x2—x+1 =y, NONyYdM  ypaBHEHHE
y2+2(y—-1)-1=0, te. y*+ 2y —3 = 0. Ero xopuu y; = -3, y, = 1.
YpaBuenne 2x2—x+1 = -3 ©KopHell He uMeeT, ypaBHeHUe

2x2—x+ 1 = 1 uMeen kopuu 0 u %

Bo3MoxHbi 4 Apyrue 3aMeHsl, HanpuMep, 2x2 — x = y. Torzaa noxyya-
eTcsi ypaBHeHue (y + 1%+ 2y—1=0.

12. a) Orser: 6.
Pewenue. YMHOXMM KaXI0€ ypaBHEHME CUCTEMBI Ha OOIIMii 3Hame-

Gei dx+y—-3z=12,
HaTeJb COoAEpKalluXCsi B HEM Apo0O€H, IOJNYYUM.
P P YHE Y 3%+ 6y + 102 = 30.

C0XuB ypaBHEHUS 3TOi cUCTeMBI, onyyuM 7x + 7y + 7z = 42. Otciona
x+y+z=6.

6) Otsert: 18.

Pewenue. YMHOXUM Ka)KIO€ ypaBHEHHE CHCTEMbI Ha OOmuil 3HaMe-
4x + 9y — 2z = 36,
3x— 2y — 5z = 90.
CnoXuB ypaBHEHUSI CUCTEMBI, HomydyuM 7x + 7y —7z = 126. Orcioma
x+y—z=18.

HaTellb COAEPXKAUIUXCsS B HEM Apo0el, MOMyYuM: {

13. a) OTBer: m € (—L; 0).
V2
Pewenue. TloncrasuM y = 1 — x B ypaBHeHue x? + y? = m?2, nomy4yum
KBaJlpaTHOE ypaBHeHWe OTHocuTenbHo X: 2x2 — 2x + (1 —m?) = 0. Haii-
JleM 3Hau€HUsl m, TIPU KOTOPBIX 3TO ypaBHEHHe He MMeeT pellleHuil:

; 1
Di=1-21—-m?)=2m2—-1; 2m?-1<0; |m|<—=.
1 ( ) |m| vl
TakuM 06pa3oM, CHCTeMa HE UMEeT pelleHuil mpu L <m< 1

V? vz

YyutsiBast ycaosue m < 0, monyyum: m € (—-‘/1—7; 0).
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6) OtBer: m € (0; ]/7)
Pewenue. TonctaBuM y = x — 2 B ypaBHeHue x2 + y2 = m2, moay4yum

KBaJIpaTHOE ypaBHEHME OTHOCUTENBHO X: 2x2 — 4x + (4 — m?) = 0. Haii-
ZleM 3HayeHUs M, IPX KOTOPbIX 3TO YpPaBHEHHE HE UMEET PeLICHMIA:

D, =4-2(4-—m?) =2m2—4; 2m2—4<0; |m|< V2.

TaxkuM 06pa3oM, CHUCTeMa He MMeeT pellleHHH Ipu —ﬁ <m< ﬁ .
YuursiBas ycaosue m > 0, moxyyum: m € (0; V2 )

14. a) Pewenue. B xaxmoii ckoOKe BBIIENUM KBaJIpaT ABYYJIE€Ha, TOIYYUM
((x - 1)2 + 2)~((x - 3)2 + 1) = 2. Jlanee BO3MOXHBI pa3Hbie CIOCOObI pac-
CYXIEeHUsI.

Crnioco6 1. IIpencraBuM ypaBHeHHE B BHIE

-1 @x-3+@x-1)>+2(x-3"=0.

Bce ciaraeMbie HeOTPHLATENBHBI U HE PaBHbI HYJIO OMHOBPEMEHHO,
ClefloBaTeIbHO, YDaBHEHUE He UMeeT KOPHeil.

Criocob 2. 3ot crocob ocHoBaH Ha (YHKIMOHAIbHBIX CBOMCTBAX KBajl-
PaTHOTO TPEXYJieHa: IIPY JIOObIX 3HAYEHHUSIX X BBINOJIHSAIOTCS HEPaBEHCTBa

2 2

x2-2x+3=(x—-1)+2>2u x2—-6x+10=(x—-3)"+1 > 1. Cson
HauMeHbIlIWe 3HaueHus! (COOTBETCTBEHHO 2 U 1) 3TH TpeXwieHbl NPUHKMA-
I0T He OJHOBPEMEHHO, CJIE[IOBATENbHO, TPH JTI0O0OM X UX Mpou3BelieHue
Gosblle 2, ¥ ypaBHEHUE KOPHEH He HMeeT.

6) Pewenue. PaccyxneHre TPOBOJUTCH aHAJIOTUYHO.

15. a) OTBer: mwioT Npoiizer % BCEro MmyTH.

Pewenue. Bo3MoxHbI pasnnyHbie criocobbl pewenus. Huxe npusenex
OIMH M3 HUX.

ITycts ckopocTh TeyeHus peku (4 miora) x kM/4. Torma ckopocTb
JOAKM TIPOTHB TedeHWsl paBHA S5X —X = 4x KM/4, a 0[O TEYEHHIO
5x +x = 6x kM/4. CienoBaTeIbHO, CKOPOCTb JIOAKH IPOTUB TeYEHUS B 4
pasa Gosiblile CKOPOCTH ILIOTA, @ N0 Te4eHUI0 — B 6 pa3 6osblie CKOPOCTH
IUIOTA.

Eciu not o BCTpeyw MpOIUIbLI S KM, TO JIOAKa B 4 pa3a Gosblie, T.€.
4S5 kM. Ilocne BcTpeuu noaka npoiizer 45 kM, a IIOT — B 6 pa3 MeHblle,
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T.e. —%‘i = 23—5 kM. Bcero mnor nponsbiBer S+23—S = 53—5 OtHoueHye
58
MPOIiZIEHHOTO TIJIOTOM IIyTH KO BCEMY IIyTH PaBHO % = %

" 1
6) OTBeT: IJIOTY OCTaHEeTCsI NPOMTH 3 BCEro PacCTOSHMSL.

Pewenue. Tlycts ckopocTh TeyeHus peku (¥ 1muora) x km/4. Torma
CKOPOCTD JIOJIKY NPOTHUB TeYEHHsI PaBHA 2X —X = X KM/4, a 10 TeYEHHIO
2x +x = 3x xM/4. CnenoBaTenbHO, CKOPOCTb JIOAKM IIPOTHUB TEYEHUS
paBHa CKOPOCTH ILJIOTa, & 110 Te4eHUI0 — B 3 pa3a 6osibliie CKOPOCTH IJIOTa.

Ecau mioT 10 BCTpeyd Mpomasil S KM, TO JIOJKa MPOINJbLIA CTONBKO
xe, T.e. S kM. [locne BcTpeun Jomka mpoiizer S KM, a WIOT — B 3 pasa

S S 45
MEHbIIE, T.€. 7 KM. Bcero mnot npomsiBet S + 3 = 3 KM, 3HauuT, emy
45 25
OCTaHeTCs MPOIJIBITh 2.5 — 5 =3 M OTHollleHre OCTaBLIEroCs MyTH

25 . 1
KO BceMy IIyTH paBHO T.25 =3

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

Pewenue. Ilycts x — Macca mepBOro pacTBopa, ¥ — Macca BTOPOTo pa-
crBopa. Torza KoM4ecTBO CONU B TepBOM pacTBope coctasiseT 0,4x, a Bo
BropoM — 0,48y. Macca pacTBopa, MOJy4YHMBILETOCs MOCJE CMEIIUBaHUs,
paBHa x + Y, a Koau4yectBo conu B HeM coctasisieT 0,42(x +y). Vmeem
ypaBHenue 0,4x + 0,48y = 0,42(x + y). Iocne npeoGpa3oBanuii moay4uM

3

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

6) Otser: B oTHOLIEHUH 4: 1.

Pewenue. Tlycts x — Macca IepBOTO CIIJIaBa, ¥ — Macca BTOPOTo CILia-
Ba. Torma Koam4ecTBo 30ji0Ta B epBOM ciiaBe cocTabisieT 0,35x, a Bo
sropoM — 0,6y. Macca HoBoro ciilaBa paBHa X + Y, a KOJIMYECTBO 30J10Ta
B HeM coctasisieT 0,4(x + y). ViMeem ypaBHeHue
0,35x + 0,6y = 0,4(x + ).
Iocne npeoGpasosanmii monyunM 35x + 60y = 40x + 40y, x = 4y.
4

.x_ 4
Orciona: v T
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1.

HepaseHcTBa

a) Otser: —5.

12—2a 1-5

a
T 3 > 0 Ha

Pewenue. YMHOXUM 06€ 4aCTH HEPABEHCTBA

20, mosnyyuM HepaBeHCTBO 5(12 — 2a) — 4(1 — Sa) > 0. Pewus ero, nomy-
yum a > —5,6. HauMeHblee 1esioe 3HaueHUe @, yAOBJIETBODSIOIIEE TOMY
HEpPaBEHCTBY, PaBHO —3J.

6) OrtserT: 9.
a) OrserT: x > 3%.
Pewenue. Onpenenum 3HaK BhIPAKEHUS (l/—ﬁ—%'—l/z - 1).

IIpeanonoxuM, 4YTO BEpPHO HEPaBEHCTBO ——”5; VI7 < 4. Torzma

V15 + /17 < 8.

Bo3sBenem obe yacTu IIocjefHero HEpaBeHCTBa B KBaJpaT, IMOJYYUM

32 + 2255 < 64, 1.e. Y255 < 16. Tlonyyunu BepHOE UYMCIOBOE Hepa-
BEHCTBO, CJIEA0BATEIbHO, HAllle IIPEATIOI0KEHHE ObL/IO BEPHBIM U Pa3HOCTh

(_—V 15 “g V17 _ 1) orpunaTeibia. Pa3nenus oGe 4acTH NaHHOTO HEpaBeH-

CTBa Ha (—”S‘g Va7 _ 1), HONMy4uM HepaBeHCTBO 4x — 13 > 0, orcioaa

1
x>32.

3.

6) Otset: x > —3%.

a) Otser: [1,8; 3].
Pewenue. YMHOXUB 00e 4aCTH HepaBeHCTBa Ha 15, moiy4um
S5x2—24x+27 < 0.

MHoxecTBO ero peleHuit — npomexyTtok [1,8; 3].

6) Otger: (—oo; —%] U [3; +00).
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4. a) OtBet: (—o0; =2) U (—2; —%] U [3; +o0).
Pewenue. ObnacTb onpene/ieHus: BRIPAXKEHHs 3a1a€TCs CUCTEMOi

3x2—4x—-15> 0,

x2—4 0.
PeuiuB Kaxka0e U3 HEPABEHCTB, MOJIYYUM:
1) 3x2—4x-15>0, x, = —%, X =3;x< —% un x > 3.
2) x = +2.

C nomoIpio KOOpAUHATHOMH MPsIMOM HaiineM, 4To NepeceyeHUeM STUX

MHOJECTB SIBJISIETCSI MHOXeCTBO (—oo; —2) U (_2; __gi] U [3; +00).
6) Otser: (—o0; —2) U (_2; _%:I U [3; +0).

5. a) Otset: —3; —2.

Pewenue. PemiuB kaxk[joe HepaBEHCTBO, IOJYYUM CHUCTEMY

3
— < <_
I<x T

x < —1.

MHOXeCTBO pellieHui 3TOM CUCTEeMBbl JOCTaTOYHO ITOKa3aTh Ha PUCYH-
Ke. VI3 pycyHKa Jierko HaiiTH Iesible YUCJIa, IPUHAJIeXKaIHe T0Ty4YeHHO-
MY MHOXeCTBY: —3 ¥ —2.

6) Ortset: —2; —1; 0.

Pewenue. Pemmun KaXX/10€ HEpaBEHCTBO, IIOJIyYUM CUCTEMY
2
x< 1.

[lensle pemenus 3Toit cuctemsl — yucnia : —2; —1; 0.
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6. a) Otser: x = 4.

Pewenue. IlepBoe HepaBEHCTBO CHCTEMbl BEPHO, TOJbKO €CIH
x2—T7x+12 =0, 1e. ipu x = 3 u x = 4. IloacTaHOBKOH yGexmaemcs,
4TO NpPH X = 3 BTOpPOe HEPABEHCTBO CHCTEMBI HEBEPHO, a IPHU X = 4
BepHO. CireoBaTesIbHO, IOAXOINT TOJBKO X = 4.

6) Otser: —3.

Pewenue. TlepBoe HEpaBEHCTBO CHCTEMBI BEPHO, TOJNBKO €CIU
x2—2x—15 =0, Te. mpu x = —3 u x = 5. IloxcTaHOBKO} ybex)aaEMCS,
4TO NpH X = —3 BTOPOE HEPABEHCTBO CHCTEMbI BEPHO, a IPH X = 5 — He-
BepHo. CrefioBaTenbHO, HOAXOIUT TOJBKO X = —3.

7. a) Oteer: mpu p < —2.
Pewenue. TIpeo6pa3oBaB Kak10e HEPaBEHCTBO, MOJIYYNM CUCTEMY:

x> 5,
x<3-p.

Cucrema uMmeer peuenusi, ecnu 5 < 3 — p. (K aroMmy BbiBoxy Jierko
TIPUATY C TIOMOIIBIO KOOPAMHATHOM mpsiMoit). Otclona p < —2.

6) Otser: mpu ¢ > —2.

Pewenue. TIpeobpa3oBaB KaX10e HEPABEHCTBO, MOJIyYUM CHCTEMY:

x < —1,
x> 3c+5.

Cucrema He umeer pemtenuii, ectu —1 < 3¢+ 5. (K atomy BoiBomy
JIETKO MPUATHU C MOMOIIBI0 KOOPAUHATHOM npsiMoit). Otclona ¢ > —2.

8. a) Otser: ipu m € (—oo0; —6] U [2; +00).
Pewenue. Tak Kak BeTBH mapaboibl ¥ = x2 — mx — m + 3 HanpapJieHbI

BBEDX, TO OHA HE JOJDKHA OBITh PacnoJioxeHa Boiiie ocu OX LETUKOM, T.€.
OHa JI0JKHA TepecekaTh och Ox wiu kacaTthbes ee. [loatomy

D=m2+4m—-12 > 0.
IMonyyaem m < —6 wiu m > 2.
6) Otser: mpu [—2; 1].
Pewenue. Tak kax BetBu mapaboabl ¥y = x2 — 2nx — n+ 2 Hampasiie-

HBI BBEPX, TO OHA JOJIXKHA OBITh PaCIIOIokKeHa Bbiie ocd Ox WM KacaTbCst
ee. [Tostomy Dy = n2+n—2 < 0. IMonyyaem —2 < n < 1.

97



OyHKunu. KoopauHatel n rpadukm

1. a) Orser: BO3pacTaeT Ha MPOMEXYTKe (—oco; 2], yObiBaeT Ha mpoMe-
XKyTKe [2; +00).

-8
Pewenue. xy = 5= 2. Tak Kak BeTBM mapaGoJibl HaNPaBJIEHbl BHU3,

TO DyHKIMSA BO3pPACcTaeT Ha MPOMeXyTKe (—oo; 2] u yObiBaeT Ha TpoMe-
KyTKe [2; +00).

OTBeT MOXeT ObITh CYMTAH HEMOCPENCTBEHHO C MOCTPOEHHOTO rpadu-
K2 U He COepXKaTh HUKAKUX MOSICHEHUI.

6) OtseT: yObIBaeT Ha MPOMEXYTKe (—oo; —4], Bo3pacTaeT Ha NpoMe-
KyTKe [—4; +00).

2. a) Ortser: (0; —10).
Pewenue. TlpsiMasi, napainenpHasi psaMoii y = 6x, uMeeT ypaBHeHue
y =6x+b. Tak xax mnpsimas mnpoxoaut duepe3 Touky A(3;8), To

8=6-3+b. Orcriona b = —10. I[IpsiMasi mepecekaeT ocb Y B TOYKe
(0; —10).

6) Otsert: (0; —23).

Pewenue. Tlpsimasi, mapayuienbHasi npsiMoil ¥y = —7x, UMeeT ypaBHe-
Hue y = —7x + b. Tak Kak npsMas mpoxoaut yepe3 Touky A(—2; —9), To
-9 = -7-(-2)+b. Otcroma b = —10. IIpsimast mepecekaeT ocb y B TOUKe
(0; —23).

3. a)OmBeT:y < Ompux >3 ul<x<3.
Pewenue. @yHKIUIO MOXHO 3aiaTh ¢popmysoii y = 1 —x, e x = 3.
6) OtBeT: y >0 mpux >1u—-4<x<1.
Pewenue. DyHKUUIO MOXHO 3a1aTh GopMyJioil ¥y = x + 4, rae x = 1.

4. a) Otser: rpaduk u306pakeH Ha PUCYHKE; Y
yHkuMs Bo3pacTaeT Ha IPOMEXyTke | | h
[4; +o00).
—2
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6) OtBert: rpa¢puk U300paXKeH HA PUCYHKE; A
GyHkuus  yOpiBaeT Ha  IPOMeEXYTKe 5
[—4; +00).
A
] >
76 14 0] 1\x
-2
|
I

1 1
5. a) Orser: [—;0), [——; 0.
Pewenue. Tlapabona c BepuuHoit B Touke A(0; —1) uMeer ypaBHeHue
y = ax? — 1. Tak kak OHa mpOXomuT 4yepe3 TOYKy B(—2;7), TOo BepHO

paBeHCTBO 7 = a(-2)* - 1. Otcriona a = 2. KoopauHate! x Touek nepece-
4YeHHsI C OChI0 X SIBJISIIOTCS pelileHueM ypaBHeHust 2x2 — 1 = 0. Orcrona
x= i—i—.
2

6) Otser: (V14 0), (—y/14; 0).

Pewenue. Tlapabona ¢ BepuiuHoit B Touke C(0; 7) uMeeT ypaBHeHue
y = ax?+ 7. Tak xak oHa npoxoxuT 4yepe3 Touky D(—4; —1), To BepHO

paBeHcTBO —1 = a(—4)2 +7. Otciona a = —%. KoopauHatsl x Toyek me-

1
pecedyeHuss C OCbI0 X SBJSIOTCSI PellleHUeM ypaBHEHUs —5x2 +7=0.
Orciona x = T/ 14.

6. a) Orsert: Touku A, B u C He nexat Ha OIHOI MPSIMOIA.

Pewenue. Vines: pelienusi: COCTaBMM ypaBHEHUe IIPSMOIL, Tpoxonsiiei
4epe3 Kakue-HUOYb [Be U3 JAHHBIX TOYEK, U IPOBEPHUM, IIPUHAIIEKUT JIN
9TOU NPSIMOM TPeTbsl TOYKa.

YpaBHenue npsMoil umeet Buf ¥y = kx + b. Haiinem xoapduimentst
k v b nnst npsimoii, mpoxozsieit yepe3 Touku A u B. IloacraBuB xoopau-
HATHI 9TUX TOYEK B ypaBHeHHe Y = kx + b, MONTYyYNM CHCTEMY ypaBHEHUI
C mepeMeHHbIMU k U b 3=12k+5, orkyna k = 2, b = —21. Taxum

7 =14k +b,
obpasoM, mpsiMasi AB 3amaercs ypaBHeHueM y = 2x — 21.

IoacTtaBuB KoopauHathl Touky C B MOJNyYeHHOE ypaBHEHHE, yOexna-

eMcsl B TOM, YTO Touka C He JIEKUT Ha 3TOi NPSMOIL.
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6) OteeT: Touku M, N u Q nexat Ha OIXHOM NIPSMOIi.
Pewenue. YpaBHenue npsimoit MN umeet Bug y = —3x — 12. Koopau-
HaThl TOYKU Q YIOBIETBOPSIOT 3TOMY yPaBHEHHIO.

7. a) Otet: k < —6.

Pewenue. TlpsiMast y = kx — 4 nepecekaer mapaGony y = x2—2x B
IBYX TOYKaX, eC/iv ypaBHeHue kx — 4 = x? — 2x uMeeT ABa pellieHus], T.e.
IMCKPUMMHAHT ypaBHeHust x2 — (2 + k)x + 4 = 0 Gonbie Hyns. Mmeem:
(2+k)? =16 > 0. Orciona k > 2 wm k < —6. Tax Kak k oTpHIATENBHO,
To kB < —6.

6) OtBet: —1 < £ < 0.

Pewenue. Tpsimast y = kx — 4 u napabona y = x2 + 3x He mepeceka-
I0TCS, €C/iM ypaBHeHue kx — 4 = x2 + 3x He UMeeT pelleHu, T.e. TUCKPH-
MuHaHT ypaBHeHuss x2—(k—3)x+4 =0 MeHbume Hyns. IMeem:
(k—3)*—16 < 0. Orciona —1 < k < 7. Tak KaKk k OTpHUATENbHO, TO
-1<k<O.

8. a) Orser: I'paduk uzobpaxeH Ha ]
PUCYHKe; psAMast i = M UMeeT C
rpa¢pukoM 3Toil (QyHKUUU [Be
obmme Touku mpu m=0 wu 0
1<m<2. x

P——

—

6) Otset: I'paduk m306paxken Ha 1Y
DUCYHKE; TpsiMasi § = m UMeeT C
rpa¢puKoM 3ToH (QYHKUUM OXHY
o0urylo TOYKy mpu m = —2 U 7
m > 1.

T
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9. a) Oteer: a < —7

Pewenue. 3anaya pemiaercss Ha OCHOBE rpapMyecKux COOOpasKkeHH.
Touku A 1 B nexat Ha BepTUKaJIbHOM npsiMoit x = —5. Haiinem opauHa-
Ty TOYKM IiepecedeHuss NpsMbix 2x —y = -3 u x = —5. Iomyyum:
y = —7. OueBuzHO, uto Touka A(—5; —6) pacmosoxeHa Bbllie NPSIMOM
2x —y = —3. CnenoBatenbHO, OTPe30K AB mepeceKkaeT 3Ty NPSMYIO B TOM
ciy4ae, Koraa Touka B(—35; @) JIeXWUT HuKe 3TOU NPSIMOH, T.e. KOTZa BbI-
HIOJIHSIETCSI HEPABEHCTBO a@ < —7.

6) OTset: a < 9.

Pewenue. Touku A v B nexaT Ha BepTHKAJIbHOM mpsmoit x = —3.
Haiinem opavHaTy TOYKU mepecevyeHust NpsAMBIX 2x —y =3 U x = —3.
Honyuum: y = —9. OueBuano, uto Touka B(—3; —8) pacnosnoxxeHa Bbiiie

npsmoit 2x —y = 3. CnenoBaTenbHO, OTPe30K AB mepecekaer 3Ty Mpsi-
MYIO B TOM CJly4ae, Koria Touka A(—3; @) JIEXXUT BhIle 3TOM NPSIMOH, T.€.
KOI/Za BBIMIOJIHSIETCS] HEPABEHCTBO a < —9.

10. a) Ortser: runepbosa y = —% 6e3 Touex (1; —6) u (—1; 6).

Pewenue. [Ipobs paBHa HYJIIO B TOM Y TOJIBKO TOM CJIy4ae, eCu

xy+6
x2—1
xy+6 =0ux2—1 3 0. Cucremoit 3anaercs runepbona 6e3 Touek ¢ abc-
muccamu 1 u —1, T.e 6e3 Touek (1; —6) u (—1; 6).

6) Otsert: runepbona y = % 6e3 Touek (2; 1) u (—2; —1).

ApudmeTnyeckas n reoMeTpuyeckas nporpeccum

1. a) OtBer: HauuHas ¢ HoMepa 49.
Pewenue. B nanHoit apudMeTueckoil mporpeccuu

a, =8 d=11-8=3.
3anuiieM ¢opMyJy 7-ro YjieHa 3Toil mporpeccud: a, = 8 +3(n— 1) u
pewrum HepaBeHCTBO 8 + 3(n— 1) > 150. Ioayuum n > 48%. 3Hauwr,

4JIeHbI IAHHO} nporpeccuu cTaHoBATCs Gospine 150, HaunHas ¢ HoMmepa 49.
6) OTBeT: HaunHas c HoMepa 24.
Pewenue. B nanHoit apubpMeTniecKkoil nporpeccuu

a; =260, d=253-260=-7.
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3anuiieM dbopmyny n-ro 4jieHa aTOM MPOTPeCCUH:
a, =260—-7(n—1) u pewuM HepaBeHCTBO a,=260—7(n—1) < 100.

6 .
Monyyum n > 237. 3Ha4uT, 4JeHBl JAHHOM IPOrPECCHU CTAHOBSITCS

Menble 100, HauuHas ¢ HOMepa 24.

2. a) Oreer: 1111.
Pewenue. O603HaYUM VICKOMYIO CyMMy 4Yepe3 S, Toraa S = Sys — Sy;.
HaﬁﬂeM 525 u 514.

Nmeem: a;, =6, a,, =5-14+1 =176, ay; =5-25+ 1 = 126.

Sy = OFIBID _ yggg 5 L GV a0

S = 1650 — 539 = 1111.
[pyroe pewenue. Haiinem cymMy uneHoB apudmeruyeckoii nporpec-
cuy, EPBHIH 4IEH KOTOPOil PaBeH a5, a MOCJAeHM PaBeH a,5. VMeeM:

(76 + 126)-11

3 = 1111,

a15 - 76, 025 - 126, n-= 25— 14 = 11; S=

6) Otsert: 903.

Pewenue. O603Ha4MM UCKOMYIO CyMMy 4epe3 S, Torna S = Si)— S,.
Haitnem Sz u Sy.

Nmeem: a; = 5, a9 =2:-94+3 =21, a3y =2-30+ 3 = 63;

Sy = w = 1020, S, = Q%l);g =117,

S = 1020 — 117 = 903.

Ipyroe peienue. HaiineM cyMMy unieHoB apudmeTHyeckoii nmporpec-
cuy, MEPBBIH YeH KOTOPOil paBeH da,,, a IOCJAeJHUI paBeH a;). Vmeem:

a10 = 23, a30 = 63,
n=30-9=21;
RS TETRI

3. a) Orsert: 16.

Pewenue. TlocnenoBaTenbHble YeTHBIE Y¥caa 06pa3yioT apudmeruye-
CKYyI0 IIPOTPECCUIO, NEPBHIN YjieH KOTOpOo# paBeH 2 M pa3sHOCTb paBHa 2.
3anuuieM (HopMysly CYMMBI TIEPBBIX 71 YJIEHOB 3TOM Iporpeccuu:

5 - 4+2(2n—1).n.
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HaiineM 3Hauenust 7, Ipu KOTOPBIX 3HaYeHue cyMMsI 6oubiue 240. s
4+2(n—1)
2
noxyuum: n? + n — 240 > 0. Kopuu kBazipaTHOro Tpex4ieHa paBHbi —16 u
15. YuurhsiBasi, YTO 7 — HaTypaJbHOE YMCJIO, OJYYUM DelieHre HepaBeH-
crBa: n > 15, rae n € N. Haumensuiee HaTypaJIbHOE 4HCJIO, YAOBJIETBO-

psiiolee HEPaBeHCTBY, pPaBHO 16.

6) Orser: 14.

Pewenue. TlocnenoBaTenbHble HEYETHBIE YnCaa 0Opa3yioT apudmeru-
4YeCKyI0 NPOrpeccuio, NepBblil YieH KOTOPOoH paBeH 1 M pa3sHOCTh paBHA 2.
3anueM $HOpPMyy CyMMbI IIEPBBIX 72 YJIEHOB 3TON HPOrPECCHU:

5 = 2+2(2n .,
ITocne npeoGpasoBauuit nonyuyum S, = n2. Haubosbiee HaTypaibHOE

4HCJIO, IJIs1 KOTOPOTO BBHINOJIHSAETCS HepaBeHCTBO 12 < 200, ato yucio 14.

4. a) Orsert: 7500.

Pewenue. Ilycte § — uckomas cymma; S = §; — S5,, roe §; — cymma
BCeX HaTYPaJbHBIX YuCeN, He nmpeBocxomsimux 150, S, — cymMa Bcex Ha-
TYPaJIBHBIX Y¥ICEJ, KPaTHBIX 3 1 He mpeBocxoasamux 150.

14190450 = 151 75.
B nocnenoBarensHocT! (a,) YUCEN, KPATHBIX 3 U HE IPEBOCXOAAIIUX
150, a; = 3, a, = 150. HaiineM 4uc/0 4IEHOB 3TOM [OCIEOBATEIBHOCTH.

Tak kak oHa 3agaercst hopmyoit a, = 3n, to 3n = 150, n = 50.

3+215° .50 = 153-25.

3TOr0 PELIUM HepaBeHCTBO -n > 240. Iocae npeobpasoBanuit

Haiinem S;: S, =

Teneps HaitneMm S,: S, =

Momyyum:
§=58-5;,=151-75-153-25 = 25(453 — 153) = 7500.
6) Otsert: 3750.
Pewenue. Ilycts § — uckomast cymma; S = §, — S,, rme §; — cymma
BCeX HATYPaJbHbIX yuces, He npeBocxoasamux 100, S, — cymma Bcex Ha-

TYpaJIbHBIX Yucesl, KpaTHBIX 4 u He nmpeBocxosuux 100.

Haiizem S,: S, = ”2“’0 -100 = 101-50.

B nocnenoBarensHocTH (@,) YUCeN, KDATHBIX 4 U HE TPEBOCXOISIIINX

100, a; = 4, a, = 100. HaiineM 4ucyo 471€HOB 3TOi ITOCIEOBATENBHOCTH.
Tak kak oHa 3agaercst Gopmyoit a, = 4n, To 4n = 100, n = 25.
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4“0" .95 = 52.95.

HMonyyum: S = S, - 5, = 101-50 —52-25 = 25(202 — 52) = 3750.

Teneps HaiizeMm S,: 5y =

5. a) OrBeT: aBAsETCA.

Pewenue. Eciu B reoMetpuyeckoii nporpeccuu by, = —6 u bs = 48, To
g = fg 8, Te.d=-2ab, = —6:(-2) = 3.

lanee MoxHO mocTynarb mo-pasnomy. Hampumep, tak. IloacraBum
yucio 192 B ¢popMyIty 7n-ro YieHa reoMeTpU4ecKOi MPOTrpeccru, OJIyYUM
ypaBrenue 192 = 3-(—=2)""' orkyma (-2)" "' =64, (-2)"""' = (-2)°
n—1 =6, n =7. CaenosarensHo, 192 = b,.

MOXHO NONYy4YUTh OTBET U HENOCPEACTBEHHbIM YMHOXEHWEM Ha —2
4JIEHOB NPOrpeccyy, HauuHas ¢ 48; nonyuum:

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

. 3
Pewenue. Ecmu B reoMeTpuyeckoil nporpeccuu by = 5

5 bg =12, 10

= % IoacraBuB uyucio 54 B dop-

MyJly n-TO 4YJeHa TeOMETPUYEeCKOM NpPOrpeccuyl, MOJy4YNM YypaBHEHUE

q3=-23i=8,T.e.q=2,ab1=

54 = %2"_ otkyna 2" "' = 144. Uucino 144 He SIBISETCS CTENEHBIO

4ucsia 2, T.e. He CyIeCTBYeT TaKOro HaTyPaJbHOIO 3HAYEHUS 71, IPU KOTO-
POM IaHHOE PaBEHCTBO BhINOMHseTCs. CeoBaTeNbHO, YUCIO 54 He sIBs-
€TCs YJIEHOM JIJaHHON reOMEeTPUYECKON MMPOrpeCcCUU.

TouHO Tak ke, KaK ¥ B 3aJaHUM a), MOXKHO YMHOXKEHVEM HA 2 MOTyIUTh
HECKOJIbKO CJIeyIonuX 3a by uieHoB nporpeccuit: 24; 48; 96; 192;  Orciona
SICHO, YTO YUCJIO 144 He SIBJISETCS WIEHOM 3TOH reOMETPHYECKOH IIporpeccuul.

21
a) OrserT: R
Pewenue. Haiinem b, = -bi = L'8 —. Torna
' 1 q3 24 3
1
g = by(1-4% (1“6_4)'2 _ 21
6= "1-¢4 -~ 3 "3
.63
6) OTser: 60
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b 3 3
? = 4_16- = H Torna
bi(1-¢% 3.(1-64) 63

S = 1—¢q 643 64"

Pewenue. Haiinem b, =

7. a) Orser: Ha 200.

Pewenue. Kaxnoe ciaraeMoe CyMMBbI NIEPBBIX YETBIPEX UYJIEHOB apud-
MEeTHYeCKO# mporpeccu Ha 4d MeHbllle COOTBETCTBYIONIETO CJIAraeMoro
CYyMMBI CJIEAYIOIIMX YEeThIPEX ee YIeHOB. Torma CyMMa MEpBBIX YETBIPEX
4JIeHOB apu¢MeTuyeckoil nporpeccud Ha 16d = 32 MeHblie CyMMBI cile-
OyIOIMX YeThIpex ee uieHoB. Otciona d = 2. AHAJIOrMYHO CyMMa MEPBBIX
AEeCSITY YJIEHOB 3TOM NPOTPECCHUY MEHbIE CYyMMBbI CIEAYIOMUX AeCsITH ee
yieHoB Ha 10-10d = 1004 = 200.

6) Otsert: Ha 800.

Pewenue. Kaxxnoe ciaraemoe CyMMBI IIEPBBIX [IATU 4IEHOB apupMeTH-
4ecKoit mporpeccuu Ha 5d GOJIbIIE COOTBETCTBYIOIIETO CJIAra€MOTO CYMMBI
CJIeAyIOIYX IISITH ee WieHoB. Torna cymMMa mepBbIX NATH YWIEHOB apudme-
THYeCcKOH mporpeccuut Ha 25d = 200 6osiblie CyMMBI CIEAYIONIMX TISITH €€
yneHoB. Otciona d = 8. AHanOruYHO CyMMa NEPBBIX JECSTH WIEHOB 3TOU
nporpeccuu 60Jbie CYMMBI CIEAYIOIMX AECSATH €€ YWIEHOB Ha

10-10d = 1004 = 800.

8. a) Orser: 5.
b1 + b1q3 = 36,
Pewenue. CocTaBUM CUCTEMY YPaBHEHHMIA:
blq + b1q4 - 72
b,(1+ q®) = 36,
Penim ee: pa3ziesuM BTOpOe ypaBHEHHe [T0YJIeH-

byg(1+¢3) = 72;

big(1+¢% 72,
b(1+q3 _ 36
q = 2. VI3 nepBoro ypaBHeHusI CUCTEMbl HaiZieM TEPBBIi YIEH Iporpec-
cunt: by = 4.

HO Ha nepBoe (b, # 0, g # —1), moay4um: oTCIofIa

Bocnosnp3oBasiuck ¢GopMysIoii CyMMBI IIEPBBIX 7 YWIEHOB reOMeTpuye-

n
CKO¥ [IPOrpeCcCUY, 3alulleM PaBeHCTBO: QZZTI—Q = 124. [Tanee:

4(2"—1) =124, 2"-1=31, 2"=32, 2"=2° n=5.
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6) Otsert: 6.
b1q4 - b1 = 80,

Pewenue. CocTaBuM CHUCTEMY YpaBHEHUIL:
blqs - b1q = 240.

P b1(q4 - 1) = 80y
€M e€e€: a31eJINM BTOpOe aBHEHUE I104-
bualg —1) = 240; © poe P

bl D _ 20, 5reioma
b(g"-1) 80 A

= 3. VI3 mepBoro ypaBHeHUsI CUCTEMBI HaiizieM, 4yTo by = 1.
Bocnosnb3oBaBuIKCh (hOPMYJI0it CyMMBI NIEPBBIX 72 YJIEHOB F€OMETPUYE-

JieHHo Ha nepBoe (by = 0, g = 1), nomyynm:

n
CKOI1 IpOrpeccuy, 3anuieM PaBeHCTBO: ﬂﬁ)- = 364. [anee:

3"-1=17283"=729 3" =3% n=6.

9. a) Orser: 2 —7/3.

Pewenue. Tlycts b, bq, bg? reoMeTpUYecKasi IPOTrPeccusi, rie
gl < 1. Torma b, 2bq, bg? — apudmernyeckasi nporpeccusi. Ilo cBoii-
CTBY apu(pMeTHYEeCKOii niporpeccuu umeeM: b + bg? = 4bq. Paznenum obe
yacTu paBeHcTBa Ha b (b # ), moJy4uM KBaJipaTHOE ypaBHEHHE C OTHOM
nepeMeHHo# g2 — 4qg + 1 = 0. Otciona g = 2+ /3.

C yuerom Toro, uto |g| < 1, moxxoaut TombKO 2 — /3.

6) Orger: 3 —27/2.

Pewenue. llycts b, bq, bq? reoMeTpUYECKasi IPOTPeCcCusi, rae
gl < 1. Torma b, 3bq, bgq? — apudmerudeckass nporpeccus. Ilo cBoii-
CTBY apu(MeTUYeCcKoii iporpeccuu umeeM: b + bg?2 = 6bq. Pasgenum obe
yacTu paBeHCTBa Ha b (b # 0), mosy4uM KBaJipaTHOE YpaBHEHHE C OIHOM
nepeMeHHOM g2 — 6 + 1 = 0. Otciona g = 3+27/2.

C yuerom Toro, utO || < 1, MoxxoaMT TOMBKO 3 — 27/2.



4. TPEHUPOBOYHbIE BAPUAHTbI IK3AMEHALIMOHHOW PABOTDI

IIpu moaroToBke K 3K3aMeHy Ba)XKHO NpPOBepUTH cebsi B CUTyaluu,
MaKCHMAJIBHO [IPUOIVIKEHHOM K pealbHOM CUTYyalMy 9K3aMeHa. [jist atoro
IIpeHa3HAYEeHbI BA PA3IMYHbIX TPEHUPOBOYHBIX BAPUAHTA, KOTOPbIE MPH-
BOZSITCS B JAHHOM Da3feJie.

Ilone3no BHIMOAHMTL TecT LeaukoM. Heobxoaumo 3aduKCHpOBaTh
BPEMs], 3aTPAYEHHOE Ha BHINMOJIHEeHHE Beedl paboThl. OTAENbHO — BpeMS Ha
BBINOJIHEHNE NIEPBOM 4acTHl paboTHI, a TAKXKe KOJIUYECTBO BEPHBIX OTBETOB.
Pe3ysbTaT MO mepBoil 4acTu paboThl MOXKHO CYMTATH YAOBJIETBOPUTED-
HBIM, €CJIM Ha ee BBINOJIHEHUE 3aTpayeHo He Gosiee 60 MUHYT U BEPHO BbI-
nosHeHo 8 wiu 9 3aganumii. Eciiv jke 3a yxazaHHOe BpeMsl YAAJIOCH BBIMOJ-
HUTDb BepHO 15 wu 16 3amanHui, TO UMEIOTCSI XOPOLIME LIAHCH MOJYyYUTh
Ha 9K3aMeHe OTMETKY «4» Uiu «5».

3ananus ¢ BHIOOPOM OTBETA CYMTAIOTCS BBIIIOJHEHHBIMM BEDHO IPU
yc0BUY, ecyid 0OBeZIeH HOMeP BEPHOTO OTBeTa. 3alaHusI C KPAaTKUM OTBe-
TOM CYHTAIOTCSI BBIIOJIHEHHBIMH, €CJIY 1ocJe cioBa «OTBeT» 3amucaH Bep-
HBIl OTBET. 3ajlaHM€ Ha COOTHECEHHE CYMTAETCSI BHIIIOJHEHHBIM, €CJId
B IPUBE/IEHHYIO TabJIMYKY NPAaBUIBHO BIIUCAHBI YKCJIR, COOTBETCTBYIOIHE
Kaxzoi Gykse.

TpeboBaHus K BBINOJIHEHHUIO 33]aHNii C Pa3BEPHYTHIM OTBETOM 3aKJIO-
YAIOTCS B CJIEAYIOLIEM: PelleHHe AODKHO OBITb MaTeMaTHYeCcKy IPaMOT-
HBIM, COZEPXKATh PACCMOTPEHHE BCEX BO3MOXKHBIX C/IyuaeB (€CIM TaKOBbIE
VMEIOTCS), U3 HEro J0JDKEH OBITh MOHSITEH XOJ PACCYKAEHUHA y4alerocs.
OdopmiieHne pelieHusi A0JDKHO 0OeCeYHBATh BBHINOJHEHHE YKa3aHHBIX
BbIlEe TPeOOBAHMUIA, @ B OCTAJILHOM MOXET GBITh IIPOU3BOJIbHBIM.
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4.1. WHCTPYKUUA NO BbINONHEHUIO Pa6oTbI

1. Pa6ora coctout u3 AByX uyacTeil. B mepBoii yactu 16 3agaHwmii, BO
BTOpoi — 5. Ha BhimonHeHnue Bceit paGoThl oTBOAUTCA 4 yaca. BpeMms Ha
BBINIOJIHEHYE TIEePBOI YaCTH OrpaHUYE€HO — Ha Hee OTBOAUTCS 60 MUHYT.

2. Ilpu BHIMOJSHEHUY 331aHUIT TEPBO#T YaCTH HYKHO YKa3bIBaTh TOJBKO
OTBETHI.

— Ecau x 3amanuio NpUBOASTCS BapUaHTHl OTBETOB (U€THIPE BapUaH-
Ta, U3 HUX BEDHBIM SBJsIeTCS TOJBKO OAMH), TO MJIS YKa3aHUS BEPHOrO
oTBeTa Ha/I0 06BECTH KPYKKOM €ro HOMED.

— Ecau BoI ommbauck npu BeIGOpe OTBETA, TO 3aYEPKHUTE OTMEYEH-
HyI0 ubpy ¥ 06BEANUTE HYXKHYIO.

— Eciu BapyUaHThl OTBETOB K 3aJaHUI0 HE MPUBOASATCHA, TO IIOJYy4YEH-
HBI/i BaMM OTBET HAJ0 BNMCATh B OTBEAEHHOE MJIsI HETO MecTo. B ciy4yae
omyOKY B 3alycy OTBETa 3aYE€PKHUTE €ro ! HaIlUIInuTE HOBBIL.

— Ecmu TpebyeTcsi cOOTHECTH HEKOTOpbIE 0OBEKTHI (HanmpUMep, rpa-
¢uku, oboszHauennsie 6ykBamu A, B, B, u ¢opmyisl, 0603HaueHHBIE 11D-
pamu 1, 2, 3, 4), To BOIMIIUTE B IPUBEAEHHYIO TAOAUILy TOA KaXA0H OyK-
BOii COOTBETCTBYIOIYIO LUDPY.

3. Bce HeobxomyMble BHIYMCIIEHUSI, TPEOOPA30BaHUs U TIP. BBITIOJIHSIIA-
Te B YepHOBYKe. Eciiv 3aiaH1e COAEPKUT PUCYHOK, TO HAa HEM MOJKHO IIPO-
BOJUTH HY>KHbIE JIMHUY, OTMeYaTh TOYKY.

4. 3amaHus BTOpPOI YacCTH BBHINOJHSIOTCS Ha OTAENBHBIX JIUCTAX C 3a-
[MCHIO X0Aa pelueHust. TeKCT 3aJaHusi MOXKHO He NepenuchiBaTh, HEOHXO-
IMMO JIMIIB YKa3aTh €ro HOMeEP.

5. JIna noiydyeHus! MOJOXHUTENIBHON OLEHKU TpebyeTcs BBINOJHUTDH
NPaBUJIBHO He MeHee 8 moObIX 3ajaHuil epBoii YacTu.

XKenaem ycnexa!
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4.2. Bapumant 1
Yacrs 1

Haiizute necsitnunyio apobs, pasayio 1,65-107*
1) 0,0165 2) 0,00165 3) 0,000165 4) 0,0000165

|Z| CyrtouHast HopMa noTpe6Giienus BuTamuHa C Ui B3POCJIOTO Yejo-
Beka cocrasisieT 60 Mr. B 100 r cBeksibl B cpeniHeM copepxurcs 23
mr ButamuHa C. CKOJIBKO IPUMEPHO MPOLEHTOB CYTOYHOH HOPMBI
ButamuHa C nosyuus 4esoBek, cbeBiiuil 100 r cBeknI?
1) 38% 2) 0,38% 3) 260% 4) 2,6%

E] Uucna x ¥ y oTMeYeHB! TOYKaMHU Ha KOOpAMHATHOHU npsiMoit. Pacrio-

11
JIOXUTE B NOPsIAKE BO3PACTaHUs YMCIA —, 7 ul

o P °. o >
x 0 1 Y
1 1 11 1 1 1 1
1) ;1 '1;11 2) 11;’ ; 3) 1:;: ; 4) ;y ;71

(4] H =3
aizuTe 3HaUEHNE BHIPAKEHUS - + 5 — 1 opux=1.

OrTBer:
IZ] IInomans 60K0BON MOBEPXHOCTH IWJIMHAPA, BHICOTa KOTOPOTO paB-

2
Ha paaMycy ocHOBaHus R, Belumcisiercs mo dopmysne S = 2nR
Bripasute u3 aroit popMysbl paguyc ocHOBaHUsS R.

-6 -3

'Il Hpe}.’[CTaBbTe BBIDaXKE€HUE B BU/JI€ CTEIICHU.

2
1) ¢° 2) 8 3)cs 4) ¢!
Kakoe u3 BbIpaXkeHWii HeJb3si peobpa3oBaTh B IPOM3BENAECHUE

(4-9°2-y)?

1 ~y-4 -2 2)~(4-9)'(y-2)
3)(y-4(2-y) Hy-9'y-2

IIpencrassre BhipaXenue 6m + 3 —’ZmZ B BuJe ApobOu.
OrseT:
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‘Il Peumire ypaBHenue 14 — x2 = 0.

OrTBer:

Jlns xaxkzoit cucTeMBl ypaBHEHUH ONpefeNUTe YUCIIO €€ PeleHui

OrTser: A b B

(ucnons3yiite rpaduyeckue coobpaxenusi). B Tabiaume moa kax-
noii GyKBOM 3amUIIMTE HOMED COOTBETCTBYIOIIETO OTBETA.

6
A) V=% 1) Her pemennii
y=—x*
=8
b) {y 2 2) OnHo pemenue
y=-3x
-8
B) {y e 3) Ba pewenus
y=3x

IE IIpouuraiite 3agauy:

«B nepBBIil eHD WIKOJIBHUK IPOYXTAT 29 CTpPaHMUIY, BO BTOpoil — 34
CTpPaHMIBI, ¥ BMecTe 3T0 cocraBuio 0,3 4ucia CTpaHUI] B KHUTE.
CKOJIBKO CTpaHUIl B KHUTE?»

Kakoe ypaBHeHHEe COOTBETCTBYET YCJOBHIO 3a[auH, ecu OyKBOit x
0003Ha4Y€HO YHCJIO CTPAHUI] B KHUTE?

1)%:29+34 2) 0,3x = 29 + 34
3) x = 0,3-(29 + 34) 4)0"—3=29+34

Apucdmernueckvie nporpeccu (a,), (b,) 1 (c,) 3anansl popmynramMu

110

7-TO YJIeHa:
a,=2n+3,b,=3n,c,=3n+2.
YKaxkuTe Te U3 HUX, KOTOPbIE UMEIOT Pa3HOCTh, PaBHYIO 3.

1) (a,) 2) (a,) u (c,)
3) (b,) u (c,) 4) (a,), (b,) u (c,)
Peinyre HepaseHcTso 19 — 7x > 20 — 3(x - 5).
1) (003 %) 2) (—o0; —4)
3) (4; 4+o00) 4) (—4; +o0)



Ha pucynke usoOpaxeH rpapuk ¢yHK- 77\
i y = x2+ 2x— 3. Hcnonb3ysa rpa-
duxk, peliuTe HEepPaBeHCTBO \‘ Il
x2+2x-3<0. 1
-
Orser: L | -3 0} f11 [x
/I
-3
|
+
@ I'padux kakoil U3 MEPEUUCTIEHHBIX HUXKE 77\
byHKUMIT M306paXKeH HA PUCYHKeE?
Hy=x2+4 \\ |
2y =x+4x 1
Ny=—-x2-—4x | 1 —4 ol 1%
Hy=-x2—4 \ /

ABTOMOOMJIMCT BBIEXAJ U3 ZIOMa, J0EXaJI IO Ja4M H, HpOObIB TaM He-
KOTOpOe BpeMsi, BepHyJicsi momoit. Ha pucynke uzobpaxeH rpaduk
ero IBuXeHus (110 TOPU3OHTAIbHOM OCH OTKJIAIbIBAETCS BpeMs, IO
BEPTUKAJIbHOM — PACCTOSTHHUE, HA KOTOPOM aBTOMOOUJIMCT HAaXO/IMT-
ca ot noma). Haiimure ckopocTh aBTOMOOWMJIMCTA Ha MYTH K Jaye,
BbIpa3KB €€ B KMJIOMETpax B vac.

S, kM
60

50
40
30
20
10

/

)4

\

0

10 20 30 40 50 60 70 80 90 100 110 120 & MuH

OrTBer:
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Yacrb 2

IIpu evinonnenuu 3adanuii 17—21 ucnonvsyiime omoens-
nol aucm (6ranx). Chauana yxaxcume Homep 3adanus, a
3dmem 3anuwume ezo peueHue.

Haiizure 3Hauenne Boipaxenns a2 +4a—7 npua = 5 — /2.

IMoctpoiite rpadpuk byuxuun ,y = f(x), roe
—x—-3,ecmux < —1,
flx) =
3x+1,ecmnx > —1.

TIpu Kakux 3HaYeHUAX X QYHKUUS IPUHUMAET 3HAYEHHS, MEHbIINe 47

Haiigure cymMMy Bcex OTpULATEJbHBIX YJIEHOB apupMeTH4ecKOH
mporpeccun: —8,6; —8,4;

ITapabona y = ax?+ bx+c mupoxomur depe3 Touku A(0; —6),
B(1; —9), C(6; 6). Haiimure KOOpAUHATHI €€ BepIIUHBL

‘E IIpu kakux 3HayeHUsAX m ypaBHeHue x3 + 2x2 — mx = (0 uMeeT /1Ba
Pa3IMIHBIX KOPHSI?



4.3. Bapmanr 2

Yacrb 1
lII IInomans Teppuropun Vicnanuu cocraBasier 506 toic. kM2 Kak ara
BeJIMYMHA 3aIUCHIBAETCS B CTAHAAPTHOM Buze?
1) 5,06-10% kM2 2) 5,06-10° km2
3) 5,06-10* km2 4) 5,06-10° kM2
U3 59 neBATHKIACCHUKOB MIKOJIBI 22 YeJIOBEKA MPUHSIN yYacTue B
TOPOJCKHX CITOPTHUBHBIX COpeBHOBAaHUAX. CKOJIBKO HPUMEDPHO IPO-

LUEHTOB A€BATUKJIACCHUKOB IIPUHAJINA y4aCTHUE B COpeBHOBaHHSIX?
1) 0,37% 2) 27% 3) 37% 4) 2,7%

EI Ha xoopaunaTtHo# npsiMoit orMedeHs! yncaa a u b. Kakoe u3 npu-
Be/ICHHBIX YTBePX/eHUI HEBEPHO?

- - - ’
a 0 b

Da+b>0 2)a-b<0 3)ab>0 4)ab2< 0

El Haiizure 3Havenne Bripaxenns Vb — % npu b = 0,81, ¢ = 0,04.
C

OrtsBerT:

E U3 dopmys meprona obpamenus T = % BBIPa3UTe BpeMs Bpallle-

HMA L.

T _ _N .
1)t=— 2)t = NT 3)t =1 4)t=

E Pacnosioxure B mopsake yosisanus yucaa 130, 4 ﬁ u 6.
1) 6,472, 130 2) /30, 6,472
3) 4V/2, 6,1/30° 4)V/30, 42, 6

xy —x2
Coxparure 1pobb oy

— 1 - — 2
1 yzyx 2) 2x 3) yzxx 4) _xT

[peo6GpasyiiTe B MHOro4JIeH Bhipaxenue (3x + 1)2 —9x(x + 2).
OrtsBer:
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[9]

[11]

[12]

[13]

114

Peuute ypasuenue 2x2 —5x + 3 = 0.
OrBerT:

Brruuciure KoopAUHATH TOYKU B.

\_
V/)x
x—2y=6

K2x+y =-8

Orser:

ITpouuraiite 3amavy:

«B Tpex rpymmax aerckoro caga 70 neteii. B crapuueii rpynme B 3
pasa MeHbllle TeTel, YeM B cpelHeii, a B Miajueil — Ha 15 merei
6osbiie, yem B crapmeil. CKobKO neTeit B crapuieii rpyrime?s
Kakoe ypaBHeHUE COOTBETCTBYET YCJOBHUIO 3a1a4H, ecIu OYKBOi x
00603Ha4Y€HO YKCJIO JeTeil B cTapiueil rpymie?

Dx+x+15)+3(x+15) =70

2)x+%+(§+15)=70

3)x+§-+(x+15)=70
) x+3x+(x+15) =70

W3 apudmernyecknx mporpeccuii, 3aJaHHbIX (HOPMYJIOH 7n-TO 4e-
Ha, BBIOEPUTE Ty, IJIsI KOTOPOU BBIITOJHSIETCS YCIOBHE dys < 0.

1) a,=2n 2)a, = —-2n+ 50
3a,=-2n+100 4) a,=2n-100

Penmite HepaBeHCTBO 8 — %x < 0..

Dx<1 2Hx< -1 3) x> 64 4) x > —64



[14]

OrTBer: A b B

[15]

[l KaXI0ro HepaBeHCTBA YKaXKUTe MHOXECTBO €T0 pellleHHH.
B Tabnuue noa kaxaoit OyKBoii 3amuuinTe HOMeEp COOTBETCTBYIOLIE-
TO OTBeTa.

A)x2+25<0 1o
B)x2-25<0 2) (—o0; —5) U (5; +00)
B)x2—-25>0 3) (=5;5)

Ha pucynke usobpaxen rpadpuk QpyHk- Y %
mu y = ax?+bx+c. Onpenenure

3HaKU KO3(DUUMEHTA @ U TUCKPUMH-
Hanrta D.

1)a>0,D>0 0/ >

2)a>0,D<0
3)a<0,D>0
4)a<0,D<0

Kommanus npenaraest Ha BBIGOD Z1Ba Pa3HbIX Tapuda s OIIaThl
TestlepOHHBIX pa3roBopos: Tapud A u tapud B. [ns xaxxzmoro tapu-
(ha 3aBCHMOCTb CTOUMOCTH Pa3rOBOPA OT €ro IPOJOKUTENbHOCTH
nsobpaxena rpadpuyecku. Ha ckombko Munyt xsatut 500 p., ecau
ucnosbsyercs tapud B?

. JWANEY
\O
S, 600 S
g 500
2 :
% 400
S 300 4
5
$ 200 <
8
S 100 ‘
/|
0 60 120 180 240 300
HpOI[OJDlCHTeJIbHOCTb, MUH
OrtserT:
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Yacrb 2

IIpu evinonnenuu 3adanuti 17—21 ucnonvsyiime omoens-
noud aucm (6aank). Chauana yxaxcume womep 3adanus, a
3amem 3anuwume e20 peuenue.

El Pemure ypaBuenue x3 — 6x2 — 4x + 24 = 0.

Peurnte HepaBeHCTBO (1/—13' - 4,5)(5 -3x) > 0.

B reomeTpuueckoii mporpeccud cyMMa MepPBOTO U BTOPOrO 4JIEHOB
paBHa 108, a cymMa BTOporo U TpeThero wieHoB paBHa 135. Haiinu-
Te TepBble TPU YWeHa 3TOH MPOrPECcCHH.

IIpy xakux 3HAYEHUSAX M U 7, CBA3AHHBIX COOTHOLIEHHEM
m—n = 2, BolpaxeHne m2— 4mn + n? npUHUMaeT HauGoJbliee
3HayeHue?

@ 3apmaiite aHasuTHYecku (T.e. C HO- 77\ ]
Motbio popmyn) pyukuuio, rpadpuk
KOTOPO# M300paXkeH Ha PUCYHKE.




4.4. OTBeTbl M peleHUn

Bapuanr 1

OtBeTbl K 3afaHMAM yYactu 1

Homep 3apganua | 1 2 3 4 5 6 7 8
Otser 3t |1 |23 4] 4"
- m
Homep 3apaHua 9 10 | 11| 12| 13 14 | 15 16
=114,
Orser w=VIL ol 5] 3| 2 (=3:;1) | 2 |80 xm/u

PeweHue 3aganunit vactn 2

Haiizute 3HaYenue Bhipaxenus a2 +4a —7 nmpu a = 5 — /2.
Orset: 40 — 147/2.

Pewenue.

@+4a-7=(5-vy7) +4-(5-yZ)-7=
=27-10Y2+20- 472 -7 = 40 — 14Y/2.

IMocrpoiite rpaduk pyukuuu .y = f(x), rae

flx) = {

—x—3,ecmnx < —1,
3x+1,ecmmx > —1.

IIpy Kakux 3HaYeHUSAX X (QYHKUUS TPUHMUMAET 3HAYEHUsS, MeHb-

mue 47

117




118

OrtBer: rpaduk usobpaxeH Ha pucyHke; f(x) < 4 npu x € (—7; 1).

y

/
2

1
3 II'OE

-2

=Y

Hatinure cymMy Bcex OTpULATEJbHBIX WIEHOB apHpMETHYECKOi
mporpeccun: —8,6; —8,4;

Orset: —189,2.

Pewenue. 1) Haiinem pasHocts nporpeccun: d = —8,4 + 8,6 = 0,2.
2) Haiinem 4mcC/i0 OTpUIATENbHBIX YJIEHOB IPOTPECCUHU.

CocrtaBuM (opMyJy n-ro YieHa:

a,=—-86+02(n—1)=02n—88.

Peurnm nepaBerctBo 0,27 — 8,8 < 0; monyuum n < 44. 3Hauwr,
n = 43.

3) S = (2-(~8,6) + 0,2-42)-43

2

= —189,2.

IMapabona y = ax?+ bx+ ¢ upoxomur uepe3 touku A(0; —6),
B(1; —9), C(6; 6). Haiinute KoOpAMHATH €€ BEpPIIMHBL

OtBet: x, = 2, y, = —10. [Ipyrue dopmMsr otBerta: (2; —10); uam
x=2,y=-10; wm x, = 2, y, = —10.

Pewenue. 1) Haiinem xospduuuenTs a, b u ¢ B ypaBHeHnn napabo-
ael y = ax?+ bx +c.

[Tapa6oaa npoxoaut 4yepe3 Touky A(0; —6), 3nauut, ¢ = —6. Iox-
CTaBUM KoopauHathl Toyek B u C B ypaBHeHHe y = ax? + bx + ¢,
HOJIyYUM CHUCTEMY ypDaBHEHHUIA:

a+b=-3,

36a + 6b = 12.
Otciona: a=1, b= —4. YpaBHeHue mapabossl HMeeT BU
y=x2—4x—6.



2) HaiineM kooOpAWHATHI BEPIIMHBL
b

" 2a

Xy = =2,yy=2"—4-2-6 = -10.

E ITpu kakux 3HaYeHUsIX m ypaBHeHHUe x3 + 2x2 — mx = 0 uMeeT ABa

Pa3/IMYHbIX KOPHS?
Otser:mpum = 0 unpum = —1.
Pewenue. 1)IIpeacraBum ypaBhenue B Buzme x(x2+ 2x—m) = 0.

Orciona x = 0 win x2 + 2x —m = 0. TakuM o6pa3om, mpy J060M
3HaYeHNM m JAHHOE ypaBHEHHe MMeeT KOpeHb, paBHbIii 0.

2) PaccmorpuM ypaBHenue x2 + 2x —m = 0. Bo3amoxHBI 1Ba ciy-
yasmm=0um=0.

Ilpu m = 0 mosy4yaem mosHOe KBajgpaTHoe ypaBHeHue. Eciu ero
JIVUCKPUMUHAHT PaBeH HYJIO, TO OHO MMeeT eINHCTBEHHBIH KOpPEeHb,
a ypaBHeHue x2 + 2x —m = 0 — 1Ba KOpHSI.

Umeem: D; =1+m, 1+m =0, m=—1.

Takum o6pasoM, npu m = —1 UCXOAHOE ypaBHEHWE UMeeT 1Ba Pa3-
JINYHBIX KODHSL.

Ilppy m =0 nonyyaeM HeloJHOEe KBaJpaTHOE YyDaBHEHUE
x2 + 2x = 0, xopuu Kotoporo 0 u —2. Takum o6pasom, mpu m = 0
ypaBHenue x3 + 2x2 — mx = 0 Tak)Ke UMeeT [IBa Pa3INYHbIX KOPHS.

Bapuant 2

OtBeTbl K 3ajaHUAM vactu 1

Homep 3apatua | 1 2 3 4 5 6 7 8
OtBer 4 3 3 |41 2 1 1 1-12x

Homep 3apaHus 9 10 11| 12| 13| 14 | 15 16
OTtBer 1,15 B(-2;-4) | 4| 41 3 |132| 1 | 200 mun
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PeweHue 3anaHuit yactu 2

Pemute ypaBuenue x3 — 6x2 — 4x + 24 = 0.

Orset: -2; 2; 6.

Pewenue. Pa3noxuM Ha MHOXHTENH JIEBYIO YacTh ypaBHeHHs. I1o-
ayyuM: x2(x—6) —4(x—6) =0, (x—6)(x2—4)=0, x—6 =0 Wi
x2 — 4 = 0. 3HaunT, ypaBHEHHE UMeeT KOPHU: —2; 2; 6.

Pewnte HepaBeHCTBO (]/ 19 — 4,5) (5-3x)>0.

OrBerT: (1%; +oo>. pyrasi Bo3MoxHasi popMma oTBeTa: x > 1%.

Pewenue. 1) Omnpenmenum 3Hak pasHoctd 19 —4,5. Tak kak
4,5 =720,25 n 20,25 > 119, To Y19 — 4,5 < 0.

2) Iony4yaeM HepaBeHCTBO: 5 — 3x < 0. Otciona x > 1%.

B reomeTpunueckoii mporpeccuu CyMMa IepBOrO U BTOPOTO YJIEHOB
paBHa 108, a cymMa BTOporo u Tpethero wieHoB paBxa 135. Haiinu-
T€ IepBble TPH YJIEHA 3TOH IIPOTrPECCUH.

Orser: 48, 60, 75.
Pewenue. 1) Ilycts (b,)  HaHHAst reOMETPUYECKasi MPOTPECCHSL.
b1 + blq = 108,

CocraBuM cucteMy Hanee:
biq+ biq% = 135.

by(1+q) =108, [b,(1+q)=108,
big(1+q) =135, | q-108 = 135.

Otciopa g = %, b, = 48.
5 5
2) b, = 48-+ = 60, by = 60-7 = 75.
IIpy KkakMx 3HAYEHHUAX M ¥ 7, CBSI3AHHBIX COOTHOLIEHHEM

m—n = 2, BelpaxeHue m?2— 4dmn +n? npuHMMaeT HauOoJibllee
3HaueHue?

OtBer:mpum = 1, n = —1.



Pewenue. 1) BoipasuM U3 paBeHCTBa m — 1 = 2 OJHY IIEPEMEHHYIO Ye-

Ppe3 IPYTYIO, HallpuMep, EpEMEHHYT0 m Yepe3 n: m = 2 + n. IloxcraBum

2 4+ n BMecTO nIEpeMeHHOIt B BeIpakeHue m? — 4mn + n2, NomyynM:
(2+n)—4n(2 +n) +n2 = —2n2 — 4hn + 4.

2) Boigenum B TpexusieHe —2n2 — 4n + 4 KBaApatr ABYYIEHA:

—2n2—dn+4=-2(n+1)>"+6.

3HayuuT, HanboJIblee 3HaYeH e TPEXWIEH IPUHUMAeT mpu 7 = —1.
3) U3 paBeHcTBa m = 2 + n HaiileM COOTBETCTBYIOLIEE 3HAYEHUE 711:
m=2-1=1.

Lpyzoe 603monxncroe pewenue. Bropoii mar MOXeT GBITh BBITIOJIHEH C
ONOpOi Ha CBOMCTBAa KBaJpaTWU4YHOH (QyHKuuWM: PyHKIUA
Yy = ax?+bx+c, rne a < 0, mpuHuMaer HauboJibluee 3HAYEHHUE

b o .
IpH X = —; BOCIOJIB30BABIINCE ITOM dbopmyoit, monmyunM:
4
n=—=-1.
—4
IE 3apmaiite aHanuTH4YeCcKU (T.e. € IO- 7 \ ]

Motbio ¢opmyn) pyHKnuUIo, rpadux
KOTOPO# M300paXKeH Ha PUCYHKE.

—0,5x—2,ectn x < 2,
OrtBeT: y = 0
3x—9,ecmnx > 2. 7

=Y

lpyrue Bo3MoXcHble (OpPMBI OTBETa

—0,5x—2,ecimn x < 2,

= KO3(D-
y 3x—9,ecmn x > 2; ®

odurment —0,5 Moxer OBITh 3aIUCaH ¥ C MIOMOINbIO OOBIKHOBEHHOM
apobu.

Pewenue. I'padux GyHKIUKM COCTOUT U3 IBYX JIyYei ¢ 0OIUM Haya-
JIOM B TOYKe ¢ KoopauHaTaMu (2; —3).

1) CocraBuM ypaBHeHUE IIPSIMOM, HPOXOASUIEH Yepe3 TOYKU
(—4; 0) u (2; —3). IloacTaBUB KOOPAMHATH TOYEK B yPaBHEHME M-
MOil ¥ = kx + b, mONyYUM CHCTEMY yPaBHEHMIA

0=—4k+0b,
—3=2k+0b.
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Otciona k = —0,5, b = —2. 3nayur, npu x < 2 QyHKIUS 3a13€TCS
dopmyoit y = —0,5x — 2.

2) CocraBuM ypaBHeHHUe NPSIMOM, mpoxoasiuieid yepes Touku (3; 0)
u (2; —3). IloacraBuB KOOpAMHATBHI TOYEK B ypaBHEHUE IPSMOMN
y = kx + b, nony4uM cucteMy ypaBHEHUMH

0=3k+0,
-3 =2k+0b.

Otciona k = 3, b = —9. 3nauur, npu x > 2 yHKUMS 3aqaeTCS

dopmyoit y = 3x - 9.

-0,5x—2,eciu x < 2,

Taxum obpasoM, y =
3x—9,ecmux > 2.

3ameuanue. 1) Tlpu cocTaBIeHMH ypaBHEHUI IPAMBIX MOXHO GpaTh

n100bie yIOOHBIE TOYKH.

pyeoe 803moxcHoe pewenue. YrioBbie K09PGhUIMEHTH IPAMBIX MO-

2~ Y1

Y
ryr ObITb BbIYMCIEHBI 1O (opmyne k = o e (x;yy) 4
-

1

(%5; ¥5) — KOOpAMHATHI TOYEK, MPUHAMLJIEKAIIUX PacCMaTpPUBaeMOH
npsmoii. HavanbHast opavnata B 0JHOM CTy4ae MOXKET OBITh CYUTA-
Ha ¢ rpa¢uKa, B IPYrOM — BBIYUCJIEHA MOACTAaHOBKOW KOODAMHAT
KaKoi-1ub0 TOYKM NPSIMOW B ypaBHeHue y = 3x + b.



0N 3AMETOK



