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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIpyrux AUCLUILINH, KaK €CTeCTBEHHO-HAyYHOI'0, TAK U T'YMaHUTApHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHUs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HayyHBIX TIPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crocode OTpaKEHUs MaTEeMAaTU4YEeCKOH HayKoW SBICHUNA H
IPOLIECCOB B IMpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHNUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (POPMYIHPOBaTh yTBepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyJaroIUXCA: OHH HCIOJNB3YIOT JCAyKTHBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHE 3ajJad  SBJISeTCs — peajau3aluei
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Aniredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Hucna u
BBIYUCIICHUS», «ANreOpandeckue BbIPRKEHUSN», «YpaBHEHHs U HEPaBEHCTBa», «DYHKLIUU.
Kaxnas u3 3Tux comepkaTeIbHO-METOAMYECKIX JIMHUIM pa3BUBAETCS Ha MPOTHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCATHHOTO MaTEMaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYEHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHHS,
(bOpMHpPOBAHUIO YMEHHSI TOJIB30BATHCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIESCKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Y  OOydaromuxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
y4eOHBbI  MaTepwan TpYyNIUPYeTcs BOKPYr  palMOHANBHBIX  BhIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEMAaTUKU KaK sI3bIKa JUIsl TOCTPOEHUS] MaTEMAaTUYECKUX MOJETICH,
OINKCaHMsI MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKE
JaNpHeHIee pa3BUTHE aJITOPUTMHUYECKOrO MBIIIJIEHUA, HEOOXOAMMOIo, B YacTHOCTH, IJIs
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJAJCHHE HaBbIKAMH JCIYKTHBHBIX PaCCYXICHHI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIel MaTeMaTHUeCKONH MOJENU AJI ONMUCaHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIpa3UTENIbHBIC CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3felibl cofepkaHus: «Hucina ¥ BBIYHUCICHUSY,
«AnreOpanyecKkue BIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue IEHCTBUS ¢ pallMOHATIBHBIMU yuciaMu. Perienue 3aiad U3 peaqbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[ja4d HA MPOICHTHI, PEIICHNUE 33a[ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMEeHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQ)KEHUS, TIPAaBUIIa MPEoOpa30BaHUs CYMM M IPOHM3BEACHUH, MpaBUiIa PACKPHITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHownenbl 1 MHorouwieHbl. CteneHb MHorouseHa. Cro)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMbl M KBaApaT PAa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW IMHEHHOIO YypaBHEHU,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CrucremMa JABYX JTUHEWHBIX
YpaBHEHMI ¢ JBYMsI NEpeMeHHbIMH. PeleHne cucreM ypaBHEHMH CIIOCOOOM TMOICTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucya 1 BLIYUCIECHHUS



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
npuOIIMKEHUST HPPALMOHANBHBIX Yncell. CBoWCTBA apu(PMETHIECKUX KBAJPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUI0 YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblil TpEXuiieH, pa3iioskeHUe KBaJIPaTHOrO TPEXUICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CrokeHue,
BbIUNTAHUE, YMHOKEHHE, JIeJieHne ainreopanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMl, cBomALMXCA K JMHEMHBIM U KBaapaTHbIM. Ilpocreiimme npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMHU. [IpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONacTh ONpeseNeHuss 1 MHOXKECTBO 3HaueHUH QyHKmH. CriocoObl
3aanus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOUINX peasibHbIe POLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduseckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCTICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIIa, KOHEUYHbIE U OECKOHEYHBIE 1ECATUUHbBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa Kak OECKOHEUHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe NEeUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOIIEr0 MHpPA, UIMTEIBHOCTH IPOLIECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUE€HUE BEIMYUHBI, TOYHOCTh NpuOMMKeHHUs. OKpyrjieHue yucel.
IIpuknaka v OLIEHKA pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHHUS M HEPaABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. I'paduueckas WHTepHpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢ynknus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTa.
Yucii0BbIe NMOCI€I0BATEIbHOCTH U MPOTPECcCUM

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apu(QMeTUYECKON U FeOMETPUUECKOMN MPOTPECCHii, CyMMBI MIEPBHIX N UJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM MpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSAM POCCUHCKHX MAaTe€MaTHUKOB M POCCUHCKON
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHHUM, TPOLIEAYpP TPakJAaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH BCei
XKHU3HU Ul YCHEeITHON MpodecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeJOBEKa, MPHUPOABI W O0OIIeCTBa, MHMOHWMaHUEM
MaTeMaTUYeCcKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM I[I03HAHHWS MHpPA, OBJIAJEHUEM IPOCTEHIIMMHM HaBbIKaMU
HCCIJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOT0 00paza KU3HU (30pOBOE MUTaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWH NI pelleHHs 3afad B o01acTu
COXPaHHOCTH OKpYXarollled Cpelpl, IUIAHUPOBAaHMUSA IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJEACTBHM Ui OKpY’Karolled cpenibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX
npo0JeM U MyTel uX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NESTEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TOCIEICTBUSA, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble jornyeckue AeicTBuUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNCHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

® BBIABIATH MAaTEeMAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHUSX, MpelaraTh KPUTEPUU JUTSl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3duparTh JOKa3aTeIIbCTBA MATEMATHUSCKUX YTBEPKICHUU (NMpsSMbIE W OT
MIPOTUBHOTO), POBOJIUTH CaMOCTOSITENTEHO HECJIOKHBIE  JOKa3aTellbCTBA
MaTeMaTH4ecKux (HakToOB, BBICTpAaUBaTh apryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATH Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue A1eMCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUNW  WHCTPYMEHT  ITO3HAHUS,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MIPOTHUBOpPEUHE, npo0diemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIbIIOE HCCIEOBaHWE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(OpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpecTaBieHns HHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUHU 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI dhopme PopmMyIrpoBaTh
pa3Horacusi, CBOU BO3PaKEHUS;

MPEACTABIATh PE3YJbTATHl PEIICHUS 33]1auM, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Npe3eHTalUd U
0COOEHHOCTEH ayAuTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJbHOM pabOTHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IMPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBITIOIHATH CBOK YacTh PaOOTHI U KOOPIWHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaja B
o0l MPOIYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJrOPUTM pELIeHHsS 3aJaud (WM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3ZHUKHYTh IIPU PEUICHUM 3aJa4d, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHAT NMPUYMHBI JOCTHXEHHUS WIM HEJOCTHXKEHHUS ILeJd, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OydYaroIIMiics TMOMYYHUT CIEAYIOLUIUE IpeIMETHbIE
pE3yJIbTaThL:

Yucaa U BbIYUCIEHUSA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
palMOHaIbHBIMH YHCIAMHU.

HaxonuTh 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYEHHH JPOOHBIX BBIPAXKCHHH, COACPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCeN K Ipyrod (IpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAA0YUBATh PALIMOHATIBHBIE YKCIIA.

OxpyrisTh uucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCIECHUM, OLICHKY 3HAUEHUN YHCIIOBBIX
BbIpaX€HUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE Ha MHOXKUTEIN HATYpPaJIbHBIX YUCEN.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJAbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHaTe mpeobpa3oBaHus LEI0r0 BBHIPAKEHUSI B MHOTOUJIEH NMPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINoOAHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIsITh pa3ioKEeHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHPOBKH ClaraeMbIX, MPUMEHEHHs (POpMyN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs] pa3IMyHbIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOMU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METOIbI IPU PEIICHUN JTUHEWHBIX YPaBHEHUN U UX CUCTEM.



[TonGupats mpUMepbI Map YUCed, SBISIOUIMXCS peIIEeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cucTreMbl IByX JIMHEHHBIX YPaBHEHUH C JByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHeHHBIX QyHKIuNA. CTpouTh Tpaduk QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB PEeAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HayalbHBIE NPEICTABICHHUS O MHOXECTBE JIECHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys TPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BhIpaKEHHH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed
crenenel yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IEeNbIM II0Ka3aTelieM, BBIMOJHATh IpeoOpazoBaHus
BBIPKEHHM, COAEPIKALUX CTEIEHH C LIEJIBIM TTOKA3aTENIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YUCIE C
OpUMEHEHHEM TIpadUUecKuX TIpEACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
cUcTeMa YpaBHEHUI pelleHus, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YKMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONpEACATh 3HaYeHHE (YHKIHMHM 1O 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y = k/x, y = x2, y = X3,y = [X|, Yy = VX, oruchIBaTh CBOHCTBA YHCIOBOI DYHKIMH IO €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAILHBIC ¥ HPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHMEHHBIC TIPUEMBI, BBITIOTHSITH BEIYUCICHHS C MPPAIIMOHAIBHBIMHU YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryisTh JAEWCTBUTENbHBIC YHCIA, BBIMONHITH MPUKHUIKY pe3yabTaTa BBIYHCICHUH,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpaBHEHHS, CBOJIIIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBBIe 3amaum  anreOpamyecKMM CrmocoOOM C TOMOMIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBOaUTH MpOCTEHIIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (ycTaHABIMBATh, WUMEET JIM YpaBHEHUE WIIH
cucTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)xaTh peIICHHE
HEpaBEHCTB HA YMCIIOBOW MPAMOM, 3aITUCHIBATh PEIIEHHE C TTOMOIIbIO0 CHMBOJIOB.

Pemrate cuCTeMBl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YWCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh QyHKIIMM HU3y9EeHHBIX BHIIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIOIOKEHUE Ha

KOOPJAMHATHOMH MI0cKkocTh rpadukoB GyHkiuit Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA

G YHKIIHA.



Crtpouth u u300pakaTh CXeMaTHYECKH TIpaduKu KBagpaTUYHBIX (DYHKIUN, OMUCHIBATH

CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.
PacrioznaBate  kBagpatuuHyro (QyHKOIHIO 10 Qopmyre,
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.
YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

IIPUBOAUTL  IIPUMEPHI

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax

3aJaHusd.

BBINOMHATE BBIYUCIICHUS C HCMONb30BaHUEM (GOpMya N-ro wieHa apuMeThyeckor u

FeOMETPUUYECKOM MPOTrpeccHii, CyMMBI MEPBHIX N UJICHOB.

N300paxars 4aeHbl MOCIEA0BATEILHOCTH TOUKAMHU HA KOOPJIMHATHOM TIOCKOCTH.
Pemiate 3amaun, cBA3aHHBIE C YHCIOBBIMHU IOCJIEAOBATEIBHOCTSAMU, B TOM YHUCIE 3a]a4l
U3 peasibHOM KU3HHU (C MCIIOIb30BAHUEM KAIIbKYISITOPA, HU(POBBIX TEXHOJIOTHI).

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/ \ Coaep:xxanue maTepuaja

\ KoJunuecTBo 4acoB

7 Kace

IToBTOpEeHUE 4
1. BeIpaxkeHusi, TOXIECTBA, ypaBHEHHUS 21
2. OyHKIMH 11
3. Crenenp ¢ HaTypaJgbHBIM [TOKA3aTEIEM 11
4. MHorouseHs! 17
S. @opMysbl  COKPAIEHHOTO YMHOXKEHHUS 18
6. CucreMbl TMHEHHBIX YpaBHEHUN 14
7 IToBTOpEHME 6
8 kiace

IToBTOpeHune 4
1 PanmonansHbie  ApoOu U UX CBOMCTBA 23
2 KBangpaTHbele KOpHU 19
3 KBaznpaTHble ypaBHEHHUs 18
4 HepasenctBa 21
S. CreneHb ¢ IEJIBIM [TOKA3aTEIEM. 7
6 DJeMEHTHl CTATHCTHKH. 5
7 [ToBTOpenue 9
9 kaace

ITosTOpEHNUE 4
1 KBanpatnunas QyHkums 22
2 YpaBHEHHsI W HEPABEHCTBA C OJHOM IEPEMEHHOMU 14
3 VYpaBHEHUs] M HEpaBEHCTBA C JIByMsl NEpEMEHHBIMH 17
4. Apudmernyeckas U TeoMeTpuyecKas IPOrpPecCHH 15
5 DneMeHTHl KOMOWHATOPHUKHUM TEOPUU BEPOSTHOCTEH 13
6 [ToBTOpEeHME 17

Hroro: 306




IIpunoxenne 4
KonTposbHble padoThbl

=]

=
~
=

KonTposabHble padoTsl 7 Kjacc

KonTtposnbHas paboTa 0 HOBTOPEHHIO.

KonrtponbHas pabora 1o treme « BrIpaskeHUs 1 TOXKAESCTBA»

KonTponbHas pabota «YpaBHEHHUS »

KonTponbras pabota mo reme «DyHKIUN»

KOHTpOJ’IBHaH pa60Ta «CreneHns ¢ HaTypaJIbHBIM ITOKAa3aTCJICM)>

KonTponbaas paborta «Cymma, pa3HOCTh MHOTOWICHOB. MHOTOWIEHBI M OJTHOYJICHBD)

KOHTpOJ’IBHaH pa60Ta «HpOI/I?)BeI[CHI/Ie MHOI'O4JICHOB»

KonrtpomnbHas padora «PopMyIbl COKPAIIEHHOTO YMHOKEHUS

PN |G |W N

KonTponbhas pabora «lIpeobpazoBanue enbIX BEIPAKESHHI

[EEN
©

KonTponbHas pabota «CrucTeMbl TUHEHHBIX YPAaBHEHUN U UX PEILICHUS»

[EEN
=

HTorosast KOHTpoJIbHAs paboTa

KonTposabnublie padorsl 8 kiace

KoHnTponbHas paboTa 1o HOBTOPEHHUIO.

KonTponbnas pabora «ParmonanbHble Beipaxenus. ClI0KeHHE U BBIYUTaHHE poOeii»

Kontposbnas pabora «I[IpousBenenue u yactHoe 1poOeii»

Kontponbnas pabora «KBagpaTHblie KOpHU

Kontponbnas pabora «lIpumeHenne cBoicTB apuMETHUECKOTO KBAIPATHOT'O KOPHS)

KonTponbHas pabota «KBagpaTtHoe ypaBHEHHE U €T0 KOPHU»

KonTponbhas pabora «J[poOHbIe palrioHaIbHbIE YPaBHEHUS»

@O N O~ wWIN

KonTponbHast pabota «HucioBble HEpaBEHCTBA M MX CBOWCTBA. YHMCIOBBIC
IPOMEXKYTKH

Kontponbnas pabota : «HepaBeHcTBa ¢ 0JIHON TEPEMEHHOM M KX CHCTEMBI»

10.

KOHTpOJ’IBHaH pa60Ta «CTeneHs ¢ IOCJIBIM ITOKAa3aTCIICM))

11.

HToroBast KOHTpoJIbHAs paboTa

KonTpoabHbie padorsl 9 Kiaace

KonTtposnbHas pabora «OyHKIIMN U UX CBOMCTBA, KBAJIPATHBIM TPEXWICH)

N

KonTponbHas pabota Ne2 no teme «KBagparnyHas GyHKIMs U ee Tpaduk»

KonrtponbHas padora Ne3
10 TeM€ «YPaBHEHUS M HEPABEHCTBA C OJIHON NEPEMEHHOI

Konrponsnas padora Ne4 mo teme «YpaBHEHHUsI M HEPABEHCTBA C ABYMS
MIEPEMEHHBIMI

KonTponbnas padota Ne5
1o TemMe «ApHudmeTndeckas IpOrpeccus»

KonTponbnas padota Neb
1o Teme «I'eomeTpuueckas nporpeccus»

KonTponbnas padota Ne7
1o TeMe «DJIEMEHTbl KOMOMHATOPUKHU U TEOPHH BEPOSITHOCTH

HtoroBast KOHTpoJIbHAs paboTa




IIpunoxenne 5

7 Knacc

Koumponvnasa paboma no meme «llpeodpazoeanue sviparxcenuiiy
Bapuant 1

« 1. Haiinure 3Hauenue Boipaxkenus 6X - 8y, mpu X = 2/3, y = 5/8.

* 2. CpaBuute 3Ha4eHUs BbipakeHuid -0,8X - 1 u 0,8X - 1 mpu X = 6.

* 3. Ynpocture Bblpa)KeHUE:

a)2x-3y-11x+8y;6) 5(2a+1) - 3;B) 14x- (x - 1) + (2x + 6).

4. Yrpocrtute BeIpa)XKEHHUE U HAMIUTE €ro 3Ha4YEHUE:

-4 (2,5a - 1,5) + 5,50 — 8, mpu a = - 2/9.

5. U3 nByX ropo/ioB, paccTOsIHIE MEKIY KOTOPBIMH S KM, OJHOBPEMEHHO HABCTPEUy JAPYT APYTY
BBICXaJIM JICTKOBOW aBTOMOOWJIbL M TPY30BHK U BCTpeTWIHCH depe3 t 4. CKOpoCTh JIETKOBOTO
aBTomMoOma V km/4. Haiiaute ckopocth rpy3oBuka. OTBeThTE Ha Bompoc 3aaa4n, ecnu S = 200, t
=2,v=060.

6. Packpoiite ckooku: 3X - (5X - (3x - 1)).

Bapuant 2

» 1. Haiinure 3nauenue Boipaxkenus 16a + 2y, npua=1/8,y=-1/6.

* 2. CpaBuure 3HaueHUs BeipaxkeHuii 2 + 0,3a u 2 - 0,3a, npu a = - 9.

* 3. Ynpocture BbIpa)KeHUE:

a)Sa+7b-2a-8b;6)3 (4x+2)-5;8)20b- (b-3)+(3b-10).

4. YpocTUTE BRIpAKEHUE U HAUIUTE €ro 3HaYCHUE:!

-6 (0,5x - 1,5) - 4,5x — 8, npu x = 2/3.

5. U3 1ByX ropo/ioB OTHOBPEMEHHO HABCTPEUY JIPYT APYTY BhIEXAIH aBTOMOOUIIb M MOTOIMKI U
BCTpEeTHIUCH uepe3 t 4. Haliaure paccrossHue MeXIy TOpoJaaMu, €ClId CKOPOCTh aBTOMOOWIIS Vq
KM/4, @ CKOPOCTh MOTOIIMKJIA Vo KM/4. OTBEThTE Ha BOMpOcC 3aaaun, ecau: t = 3, vi = 80, v, = 60.
6. Packpoiite ckobku: 2p - (3p - (2p - ¢)).

Konumponvnaa paboma « Ypagnenusa c 00HOU nepemenHoi»
Bapuanr 1
* 1. Pemure ypaBHEHuUE:

a) 1x=12; B) 5X - 4,5 =3x + 2,5;

3 r) 2X - (6X - 5) = 45.
0) 6x-10,2 =0;
» 2. Tans B mKONy CHayaja elIeT Ha aBToOyce, a MOTOM HJeT nemkoM. Bes mopora y Hee
3aHnMaet 26 MuH. et oHa Ha 6 MUH JI0JIbIIIE, YeM eeT Ha aBToOyce. CKOJIbKO MUHYT OHa €JIeT
Ha aBTOOyCe?
3. B nByx capasx CJOXEHO CeHO, MpUYeM B INEPBOM capae CeHa B 3 pa3a Oojblle, 4eM BO
BTOpOoM. [lociie Toro kak u3 nepBoro capas yBe3nu 20 T ceHa, a BoO BTopo npuse3nu 10 T, B
o0oux capasx ceHa cTajio NOopoBHY. CKOJIBKO BCEro TOHH CeHa ObUIO B JBYX capasx
MIEPBOHAYAIILHO?
4. Pemure ypaBHenue 7x - (x + 3) =3 (2x - 1).

Bapuanrt 2
* 1. Pemure ypaBHeHue:
1 _ B) 6x - 0,8 = 3x + 2,2;
a) cx=18; r)5x- (Tx+7) = 9.
6) 7x+11,9=0;
* 2. Yacts mytu B 600 KM TypuCT IpoJIeTeNl Ha caMoJjeTe, a 4acTh Mpoexaj Ha aBToOyce. Ha



camoJieTe OH MPoJIeNal MyTh, B 9 pa3 Oonbinii, ueM Ha aBToOyce. CKOIBKO KUIOMETPOB TYPUCT
mpoexai Ha aBTooyce?

3. Ha onHOM yuacTke ObLIO B 5 pa3 OoJbllie CaXXCHIIEB CMOPOIUHBL, YeM Ha IpyroM. [Tocme Toro
KaK C TIEPBOTO ydacTka yBe3iu S0 cakeHIeB, a Ha BTOpoi mocaawmiu emre 90, Ha 000uX ydacTkax
Ca)KEHIIEB CTAJIO MOPOBHY. CKOJIBKO BCETO Ca’KEHIIEB OBLJIO Ha JIBYX YYaCTKaX IMEPBOHAYATIHHO?
4. Pemnre ypaBHeHue 6x - (2x - 5) = 2 (2x + 4).

Koumponvnasa paoboma no meme «/Iuneiinasa pynkyusn»

Bapuant 1

* 1. ®ynkuus 3agana Gopmynoit y = 6x + 19. Onpenenure: a) 3nadenue y, ecnu x = 0,5; 0)
3HAYEHHE X, IPU KOTOPOM ¥ = 1; B) IPOXOIMT Jin rpaduK QyHKIMHU uepe3 Touky 4 (-2; 7).

* 2. a) [loctpoiite rpaduk ¢pyHkuu y = 2x - 4.

0) YkaxuTe ¢ MOMOIIBIO Tpaduka, Y4eMy paBHO 3Ha4eHue y, npu x = 1,5.

* 3. B oHOIi U TOM ke cucTeMe KOOpAUHAT ocTpoiTe rpaduku GyHKIuUM: a) y = -2x;0) y = 3.
4. Haligute KOOpAMHATHI TOUYKH NiepecedeHusi rpadukoB GyHKImi y=47x - 37 uy = -13x + 23.

5. 3apaiite popmysol nuHeHHY0 QYHKIUIO, rpaduKk KOTOPOM mapanieneH npsaMoit y = 3x - 7 u
IPOXOJUT Yepe3 HavyaiIo KOOpIUHAT.

Bapuant 2

* 1. dynknus 3agana popmynoi y = 4x - 30. Onpenenure:

a) 3HaYeHHUE Y, ecnu X = -2,5; 0) 3HaueHue X, Ipu KOTOPOM ) = -6; B) MPOXOAUT JIU Trpaduk
bynkimu yepes Touky B (7; -3).

* 2. a) [Toctpoiite rpaduk pyHkuuu y = -3x + 3.

0) Ykaxxure ¢ moMoIIbio rpaduka, Mpu KakoM 3HAYeHUH X 3HAYEHHUE ) PaBHO 6.

* 3. B oz1HOI1 1 TO#1 ke cucTeMe KOOpAMHAT ocTpoiiTe rpaduku ¢pyHkuuit: a) y = 0,5x; 6) y = -4.
4. Haiimure KOOpJMHATHI TOUKH repecedeHus rpadukoB Gyakmmii y=-38x + 15 u y = -21x - 36.

5. 3apnaiite popmyoil muHENHHY0 QyHKIHIO, rpaduK KOTOPO napasuieneH npsaMoil y = -5x + 8 u
MPOXOJUT Yepe3 Havyaio KOOpIUHAT.

Konmponvnas paboma

no meme «Cmenensb c HAMypaIbHLIM NOKA3AMENEM)

Bapuanr 1

* 1. Halinute 3HaueHne BeIpakeHUs 1 - 5x7, npu x = -4.

« 2. BeimmosinuTe NEHCTBUA:

a)y +y% 6) vy 1y’ B) (V)% 1) (29)*.

* 3. Ypoctute BhIpaKeHHE: a) -2ab® « 3a% « b*: 6) (- 2a°b%)°.

* 4. Tloctpoiite rpaduk QyHKIUHN Y = x%. C HOMOILBIO rpaduka onpeaenuTe 3HauYCHUE ) TP X =

15 x=-15.
252 x 5°
57

5. Beruucnure:

4
2 1
6. YIIpoCTHTE BEIpaXKEHHE: a) 2§ x%y8. (—15 xy3j G X" 2exd e x,

Bapuanr 2

1
* 1. HaiinuTe 3HaueHNE BBIPAXKEHUS -9p3, nNpup =- —.

3
« 2. Bemonnute aeiictsust: a) ¢« ¢ 6) ¢ 1 ¢ B) (¢V)®; 1) (3¢)°.
* 3. Yopocture BbIpakeHHE: a) -4x5y2 . 3xy4; 0) (3x2y3)2.
* 4. Tloctpoiite rpaduk GyHKIHH y = x°. C HOMOLIBIO rpaduka QyHKIIUU OMpEeneIuTe, IPH
KaKUX 3HAYCHUSX X 3HaYCHHE Y PaBHO 4.



3% x 27
5. Beruucnmre: —
81
3 15\
6. YIpocTute BhIpaXkeHHe: a) 3? x°y°. (— 2§ x> y] ;6) @)Y a™

Konmponvnasa paboma no meme «Cymma, paznocmo MHO2041€H08»

Bapuanr 1

« 1. Bemonuute aeiictsust: a) (3a - 4ax + 2) - (11a - 14ax); 6) 3)° (° + 1).

* 2. BeiHecuTe 00t MHOKHUTEID 3a CKOOKH: a) 10ab - 15b%; 0) 184° + 64°.

* 3. Pemnre ypaBHenue 9x - 6 (x - 1) =5 (x + 2).

* 4. [Naccaxxupckuid moe3x 3a 4 4 MpOIIeT TaKOe € PACCTOSHUE, KaKOe TOBApHBIA 3a 6 4.
Haiinute cKOpOCTh MaccakupcKoro moe3a, eciiv U3BECTHO, YTO CKOPOCTh TOBApHOTO Ha 20 KM/4
MECHBIIIE.

3x-1 x 5-X
5. Pemure ypaBHeHue - =
3 9
6. Yrpoctute Beipakenue 2a (a+b-c¢)—2b(a-b-¢) +2c(a-b +¢).

BapuanT 2

« 1. Bemonnute aeiictsust: a) (2a° - 3a + 1) - (7d? - 5a); 6) 3x (4x° - x).

* 2. BeiHecuTe 00IIMii MHOKUTENH 32 CKOOKH: a) 2x) - 3xy2; 0) 8b* + 21°,

* 3. Pemnre ypaBuenue 7 - 4 (3x-1) =5 (1 - 2x).

* 4. B Tpex mecThIX Kiaccax 91 yuenuk. B 6 «A» Ha 2 yueHuka MeHblue, yeM B 6 «b», a B 6 «B»
Ha 3 yyeHuka Oouibie, 4eM B 6 «by». CKOJIBKO ydamuxcs B KaX10M Kiacce?

x-1 5-x 23X
=+ —
5 2 4

6. Yopocrtute Beipaxenue 3x (x +y +¢) -3y (x-y-c¢)-3c (x T y-c¢).

5. Pemnre ypaBHeHHE

Konmponvnaa paboma no meme «Ilpouseedenue mnozounenos»
Bapuanr 1

* 1. BBIIIOJIHUTE YMHOXKEHUE:!

a) (¢ +2) (c-3);6) (2a- 1) (3a +4); B) (5x - 2y) (4x - y); 1) (a - 2) (d* - 3a + 6).

* 2. Paznoxute Ha MHOKUTENHU: a) @ (a + 3) - 2 (a + 3); 0) ax - ay + 5x - 5y.

3. Yopoctute Boipaxenue -0,1X (2)(2 +6)(5- 4x2).

4. IIpencraBbTe€ MHOTOWIEH B BUJIE IPOU3BEICHUS:
a)x’-xy-4x+4y;6)ab-ac-bx+cx +c-6.

5. V3 npsMoyroiapHOro jucta (aHepbl BhIpe3ad KBaJpPaTHYIO IUIACTUHKY, JUIS Yero C OJHOMU
CTOPOHBI NUCTa (haHephl OTpe3aTH TOJOCY IIUPHUHONW 2 CM, a C JAPYroi, cocemaHei, - 3 cM.
HaiiuTe CTOPOHY MOJNYYHBIIErocs KBAjApaTa, eCIM M3BECTHO, YTO €ro IUIomags Ha 51 cm?
MEHBIIIE MJIOMIAN MPSIMOYTOJIbHHKA.

Bapwanr 2

* 1. Bemonuaurte ymHoxenue: a) (a - 5) (a - 3); 6) (5x +4) (2x - 1);

B) (3p + 2¢) (2p + 4¢); 1) (6 - 2) (b° + 2b - 3).

* 2. Paznoxxute Ha MEHOXKUTENH: a) X (x - y) + a (x - y); 6) 2a - 2b + ca - cb.

3. Ypocrute Bepaxenue 0,5x (4x° - 1) (5x* + 2).

4. IlpencraBbTe MHOTOYJICH B BHJIC TPOU3BEICHUS:

a)2a-ac-2c +c% 6)bx+by-x-y-ax-ay.

5. Bacceiin umeer npsMoyroiapHy0 ¢opmy. OmHa U3 ero cTopoH Ha 6 M Oombine apyroi. OH
OKPY)KEH JOpOXKKOH, mupuHa koTopoit 0,5 m. Halimure cTopoHBI OacceiiHa, eciid IUIOMAIb



OKpY’KaloIleH ero T0poxKku 15 M2,

Konmponvnaa pavoma Ne7

«Dopmynvl COKPAUIEHHO20 YMHOHCCHU)

Bapuant 1

* 1. [IpeoOpa3yiiTe B MHOTOUJICH:

a) (v - 4)% 6) (7x + a)%; B) (5¢ - 1) (5¢ + 1); 1) (3a + 2b) (34 - 2b).

« 2. Viipocrure Boipaxerue (a - 9)° - (81 + 2a).

« 3. Pa3noxuTe Ha MHOXHUTEIH: a) x° - 49; 6) 25x° - 10xy + )°.

4. Pemnre ypasHenue (2 - x)° - x (x + 1,5) = 4.

5. Bemonnute aeiictBust: a) (7 - 2a) (2a +17); 6) Gx* +x)% B) 2 + m)* (2 - m)>.
6. Pa3noxxure Ha MHOXKHTEIH: a) 4x2y2 - 9a%; 0) 254° - (a+ 3)2; B) 2 7m® + n®,
Bapuant 2

* 1. IIpeoOpa3yiiTe B MHOTOUJICH:

a) 3a +4);6) (2x - b)*; ) (b +3) (b-3); 1) (5y - 29) (By + 2v).

« 2. Viipocture Boipaxerue (¢ + b) (¢ - b) - (5¢° - b?).

« 3. Pasnoxute Ha MHOXHTENIH: a) 25)° - a%; 6) ¢ + 4bc + 4b.

4. Peunte ypasHenne 12 - (4 - x)° = x (3 - x).

5. Bemonsute aeiictaust: a) (3x +17) (3x - »%); 6) (a® - 6a); B) (a - x)° (x + a)*.

6. Pasnoxure Ha MHOXHTEH: a) 1004 - 5 b%; 6) 9x% - (x - 1)% B) x° +)°.

Koumponvnan paooma

«IIpeobpa3zosanue yenvix evlparceHuily

Bapuanr 1

* 1. Ynpocture BelpaxkeHue:

a)(x-3) (x-7)-2x (Bx-5);6)4a (a-2) - (a-4)%8)2 (m+ 1)*- 4m.

« 2. Pa3inoxuTe Ha MHOXHUTENH: a) x° - 9x; 6) -5a° - 10ab - 5b.

3. Vipocrure Beipaxenne () - 2y)° - (v + 3) gy -3) + 2y (2% +5).

4. Pazno)kxuTe HA MHOXKUTEINH: a) 16x* - 81; 0)x" -x- y2 -y

5. JIOK@)XHTe, YTO BBIP@XKEHHE x° - 4x + 9, IIpH JTIOOBIX 3HAYCHHUSAX X IPHHAMACT MONOKUTEIbHBIC
3HAYCHHUS.

Bapuanr 2

* 1. Yopocrture BelpaxeHHeE:

a)2x (x-3)-3x(x+5);6)(a+7)(a-1)+(a-3)%8)3 (y +5)%- 3~

« 2. PasnoxuTe Ha MHOXHUTENH: a) ¢ - 16¢; 6) 3a” - 6ab + 3b%.

3. Yopocture Beipaxkenue (3a - az)2 -d° (@-2)(a+2)+2a(7+ 3a2).

4. Paznoxute Ha MHOXHTenH: a) 81a* - 1; 6) y° - x> - 6x - 9.

5. JIoKaXuTe, 4TO BHIPAXKeHHE -a° + 4a - 9 MOKET IPUHMMATH JIHIIIb OTPHIATC/IBHBIC 3HAYCHHS.
Konmponvnasa paboma «Cucmemul TUHEHHBIX YPAGHEHUIL)

Bapuanr 1

* 1. Pemute cucremy ypaBHEHUH

4dx +y =3,
6x-2y=1.
+2. bank nmpoxan npennpunumarenio r-Hy Pasuny 8 obmuramuii mo 2000 p. u 3000 p. Ckonbko
obyuranuii KakJ0ro HOMHHAJIa KymwiI T-H PaswH, ecnm 3a Bce oOimranuu ObLIO 3aIjlaueHo

19000 p.?

3. Pemute cucremy ypaBHEHUIA 4. Tlpsmast y = kx + b MpOXOIUT Yepe3 TOUKH
(Bx+2y)+9=4x+21, A (3; 8) u B (-4; 1). Hanumure ypaBHEHHE

2x +10=3- (6x + 5y). STOM MPAMOH.

5. BelsicHUTE, HIMEET JIM peILleHUEe CUCTEMA



3X-2y=1,

6x -4y = 1.

Bapuant 2

* 1. Pemute cucremy ypaBHEHUI

3x-y=7,

2x + 3y =1.

* 2. Benocunienuct exan 2 4 no JiecHoM gopore U 1 4 1o mocce, Beero oH npoexai 40 km. CkopocTb
ero Ha mocce Obuta Ha 4 KM/4 OoJblle, YeM CKOPOCTh Ha JiecHOW aopore. C KakoW CKOPOCTBIO
BEJIOCUIIEIUCT €XaJl O MI0CCe, U C KaKOM 10 JIECHOM 1opore?

3. Pemute cucremy ypaBHEHUIA 4. ITpsimast y = kx + b mpoxoauT uepe3 Touku A
2(3x-y)-5=2x- 3y, (5;0) u B (-2; 21). Hanuinte ypaBHEHHUE 3TOM
5-(x-2y) =4y +16. IPSIMOIA.

5. BeIsicHHTE, NIMEET JIU PELICHUs CUCTEMA U CKOJIBKO:

f_Hf_H

I_H

x-y=11,
{;Ox + 2y =-22.

mozoean KOHMpPoOIbHAA paboma no anzedpe 6 7 Knacce
Bapuanr 1
« 1. Yopocrure Boipaxkenue: a) 3a°h « (-54°b); 6) (2x%y)°.
* 2. Pemnre ypaBuenue 3x - 5 (2x + 1) = 3 (3 - 2x).
* 3. Pa3noxuTe Ha MHOXKUTENH: a) 2X) - 6y2; 0) a - 4a.
* 4. ITepumetp tpeyromsauka ABC pasern 50 cm. Ctopona AB Ha 2 cM Gonbine ctopoHsl BC, a
ctopona AC B 2 paza 6ombiie croporsl BC. Haiinure CTOpOHBI TPEYTOJIbHUKA.
5. JIokaxuTe, 4TO BEPHO PAaBEHCTBO
(@a+c)(@-c)-b(2a-b)-(a-b+c)(a-b-c)=0.
6. Ha rpaduxe ¢pyHkuumu y = 5x - 8 Hailaure TOuKy, abClKCC KOTOPOHM MPOTHBOMIOJIOXKHA €€
OpAMHATE.
Bapuant 2
« 1. Ynpocrute Beipaxenne: a) -2x)° * 3x°)°; 6) (-4ab®)%.
* 2. Pemmure ypaBuenue 4 (1 - 5x) =9 - 3 (6x - 5).
« 3. Pasnoxute Ha MHOKHTEIN: a) a°b - ab?; 6) 9x - x°.
* 4. Typuct npomen 50 kM 3a 3 nHsa. Bo BTopoit neHs oH mporien Ha 10 KM MeHBIIE, YEM B
HepBbIi /1eHb, U Ha 5 KM Oojbiue, 4yeM B TpeTuil. CKOJBKO KHUIOMETPOB MPOXOJIUJI TYPUCT
KaKIbIH 1eHb?
5. JlokaxkuTe, 4TO MPH JHOOBIX 3HAYCHUSAX [IEPEMEHHBIX BEPHO PAaBEHCTBO
(x-y)(x+y)-(a-x+y)(@-x-y)-a(2x-a)=0.
6. Ha rpaduke ¢pynkuuu y = 3x + 8 HailguTe TOUKY, abCIEicca KOTOPOM paBHA ee Op/IMHATE.
8 kiace
KonTpoJsbHasi paboTa o nNoBTOpEeHHIo.
Bapwuanr 1.

1. Ympocrure Beipakenue (a + 6)° — 2a(3 — 2a).
2. Pemmre cuctemy ypaBHEHHU:
Sx —2y=11,
4x —y=4.
3. a) moctpoiite rpaduk GyHKINUU y = 2X — 2.
0) onpexenute, NPOXOAMT Ji rpaduk yepe3 Touky A(-10; -20).
4. Pa3noxute Ha MHOXKUTEJIN:
a) 2a’s® - 2a%8" + 6a%8%; 6) x°—3x — 3y— yz.
5. U3 mynkra A BHU3 1O peke oTmpaBuics mioT. Yepes 1 4 HaBcTpedy eMy U3 IMyHKTa B,
Haxozsmerocd B 30 KM oT A, BbIIIIa MOTOPHAs JIOAKA, KOTOPasl BCTPETUIIACH C IJIOTOM



yepe3 2 4 TOCIE CBOEro Bbixoja. Haiinmure coOCTBEHHYIO CKOPOCTH JIOJKH, €CIH
CKOPOCTh TEUEHUS PEKH paBHA 2 KM/U.
Bapuant 2.

1. Vmpoctute BbIpakeHHe (X — 2)2 -—x-1DEx+2).
2. Pemmre cuctemy ypaBHEHUI:

3x +y =12,

Xx2y=-1.

3. a) moctpoiite rpaduk GyHKIUH Yy = - 2X + 2.

0) onpezenute, NPOXOAMT Ji rpaduk yepe3 Touky A(10; -18).

4. Pa3noxxuTe HAa MHOXKUTEIH:

a) 3x3y3 + 3)(2y4 — 6xy2; 6) 2a + a’ — B — 2B.

5. U3 mocenka Ha CTaHLUIO, PACCTOSIHHE MEXAY KOTOPHIMU 32 KM, BbIEXaJl BEJIOCUIICIUCT.
Uepes 0,5 1 HaBcTpeuy €My CO CTaHIMM BbIEXajdl MOTOUMKIUCT H BCTPETHUI
Bejocuneaucra dvepes 0,5 u mocie cBoero Bble3na. FI3BeCTHO, 4YTO CKOpPOCTH
MOTOLMKIIUCTa Ha 28 KM/4 OOJbIIe CKOPOCTH Beyocureauncra. Halaure cKopocTbh
Ka)KIOT0 U3 HUX.

Koumponvnaa paooma Nel «Payuonanvnuie eviparxcenusn. Cnosxcenue u gpluumanue opooein)
Bapwuanr 1.

14ab 3x y?—z°
1. Cokparure apods: a)————; 6 T8 .
P P )49a3b2 )xz +4x 2y + 217
3x-1 x-9, 1 1 5 5c—-2

2. IlpeacraBbTe B BUAC ApOOH: a)

27 5
x? 3x )
2

2a-b 2a+b’ c+3 ci+3c

3. Haiinure 3HaueHNE BBIPAKEHUS

—anpu a=0,2, b=-5.



4. YpocTuTh BbIpaXKEHUE:

-3 x*-9 «x
Bapuant 2.

3 2 12
1. Cokparute apoOb: a) 39)(2 yz ; 0) 25y . 8) a b :

26X°y y© -2y 3a—-3b
3-2a 1-a° 1 1 3  4-3b
2. IIpencrasbTe B BUIE OpoOH: a — 0 - .8 - .
P P ) a’ 3X+y 3x-y )b—2 b —2b
y X—6Yy?

3. Haiinure 3HaueHNE BBIPAKEHUS > +3y npu X=-8, y=01.

2 X+8 1

x—4 x2-16 X
Koumponvnan paooma Ne2 «Ilpouseedenue u uacmmnoe opooei»

4. YIpocTuTh BhIpaKEHHE:

1 BapuaHr.
1. I[IpencraBpTe BhIpa)KEHHUE B BUJE IPOOU:
5 2 3 e _
a) 22 V588D gazp) 43 —1. 023, PG ( P +Bj.
a“-9 a+3 p pP—-gq q

yt o 14x°
2. IMoctpoiite rpadpuk pyHKIUN Y = E KakoBa obmacts onpexnenenust ¢pynkmuu? [pu xakux
X

3HAYEHUAX X (1)}/'HKI_II/I$I MNPUHUMACT OTPHULIATCIIbHBIC 3HAYCHUS?

3.  JloKakkTe, 9TO  NPH  BCEX  3HAUEHUAX b#+1 3HaueHue  BBHIpAKEHHSA
(b—l)z( 5 ! + 21 j+ 2 HE 3aBUCUT OT D .
b —2b+1 b°-1) b+l
2 BapuaHT.
1. IlpeacraBbTe BHIpaXKEHHE B BUE IPOOH:
28p* > 72x3 x? -1 5x+10 +c (c C
a) 6p-q4; 6) y:(BOxzy) 6)———: ; z)y =+ —
q 56p z X°—-9 x-1 c y y+cC

. 6
2. Iocrpoiite rpapuk ¢pyHkuu Yy = ——. KakoBa obmnacte onpeaenenus pynkuun? Ipu xakux
X

3HAYEHUAX X (I)yHK]_II/ISI MNPUHUMACT OTPHUIATCIbHBIC 3Ha4YEHMA?

3. I[OI(EDKI/ITC, 4qTo npu BCECX 3HAa4YCHUAX X =12 3HAa4YCHUC BBIPpAXKCHUSA
2

x  (x=2) ( 1, 1

X+2 2 x> —4 x*—4x+4

] HE 3aBUCHUT OT X.

Konmponvnaa pavoma Ne3 «Keaopamnwie kopru»
1 BapuaHnr.

2
1. Berunciure: a) 0,94/0,04 +%\/144; 0) wal% -1 ) (2\/0,5) .

2. Haiinute 3HaueHHE BBIPAXKEHUS:

02564, 6)\/56-414; 6)y/3° 27 2)%.

3. PermuTh ypaBHEHUS: a) x% =49 5)x2 =10.



2 [0.2 : 2 |4
4. YpocTuTh BeIpaKeHHe: a) X 9x“,20e x=0; 6)-56 5 20e 6<0.
6
5. YkakuTe JBe IOCIeJ0BaTEIbHbIC AECITUYHBIE APOOU C OHUM 3HAKOM II0CIIE 3aISATOH, MEXITY
KOTOPBIME 3aKTroueHo ancto V17,

6. ImeeT 11 KOpHU ypaBHEHUE \/; +1=07?

2 BapuaHT.

1. Beranciure: a)1,54/0,36 +— \/19 6) 15— 7\F, B) (2\/>)2

2. HaI/I,I[I/ITC 3HAYCHHEC BbIPAKCHHA:

2 +/036-25;  6)V8-y18; 6)y2*-5%; 2)%.

3. Pemuts ypaBHEHUS: a) x> =064, 6)x*=17.

/16
4. YIpOCTUTh BEIPAXKECHHUE: a) y3 V 4y2 ,e0e ¥ =0; 0)1a ?, 20e a<0.

5. VkaxuTe JiBe MOCle0BaTeIbLHEIC NECATUUHBIC ,Z[pO6I/I C OJHHMM 3HAKOM II0CJIC SaHHTOﬁ, MCKOY

KOTOPBIMH 3aKJIFOYCHO YUCIO V 38

6. imeet i1 KOpHU ypaBHeHHE V X — 2=17

Konmpononaa paooma Ne 4 «Ilpumenenue ceoiicme apugpmemuueckozo Keaopamuozo
KOpHA)
1 BapuaHT.

1. YnpocTtute BblpakeHHe: 0)6\/_ +\/_ 3\/_5 5)( 2\/_ )f [ )

1
2. CpaBHure: —\/_2 u \/_

- 5. ) f 3 6)a—2JZ
OKpaTI/ITe ,[[pO b. \/— \/— 3\/;_6 .

5 8
4. OcB0oOOIUTECH OT HPPAITMOHAIIBHOCTH B 3HAMEHATEIE: a)——; 0)——.
V100 VB ++2
1 1
5. JlokaxuTe, 4TO 3HaYEHUE BBIPAKEHUS €CTh YHCJIO PALIMOHATIBHOE.
P 27 -1 247 +1 P

2 BapHaHT.

1. YripocTuTe BBIpaXKeHHeE: a)5\/§ +234/27 —/98; 6)(4\/§ + \/ﬁ)\/é, 6‘)(\/€ - \/gzj

1 1
2.CpaBHHTe:_\/2_8 u —\/5_4.

3 C . a)\/_+5 6)(1_3\/5
OKpaTI/ITC ,[[pO b 2 \/— 2\/E_6




7 22
4. OcB0oOOIUTECH OT HPPAITMOHAIIBHOCTH B 3HAMEHATEIE: Cl) — 5) -
2./ J13-2

21
1 1
5. I[OKa)KI/ITe, YTO 3HAYCHHEC BBIPpA)KCHUA - €CTh YHCJIO palluOHAJIBHOC.
3++15 3-+15

Koumponvnaa paboma Ne5 «Keaopammnoe ypasuenue u e2o Kopuuy
1 BapuaHr.

a)2x* +7x-9=0;
6)3x* =18x

1. Pemnre ypasuenns: ¢)100X* —16 = 0
2)x* —16x+63=0

2. Ilepumerp npsimoyrospHuka 20 cM. Haiigure ero cTOpoHbl, €ClIM M3BECTHO, YTO IUIOLIA/b
IPSIMOYTOJIbHUKA 24CM?.

2
3. B ypaBHEeHUM X~ + pPX -18=0 OJIMH U3 KOpHE# paseH -9. Haliqute apyroil KopeHs u
Koa(durmeHt p.

2 Bapuanr.
a)3x* +13x-10 =0;
6)2x° = 3X

1. Pemure ypasnenns: g)16X* = 49
2)x2 —2x—-35=0

2. Ilepumerp mpsimoyronmpHUKa 30 cMm. Haiiaure ero CTOpPOHBI, €CIM HW3BECTHO, YTO ILJIONIATh
IPSIMOYTOJIBHUKA 36CM?.

2
3. B ypasuennn X +11x + q= 0 OIMH U3 KOpHeW paseH -7. Haiinure apyroi KopeHs U

KO3 PHUIHEHT (.
Konumponsnas paboma Neb «/[pooHble pauuonanvhbvle ypasHeHU)

1 BapuaHr.

2

X _lamxog 8 .33
x*-9 x°-9 x—2 x

2. U3 nynkra A B myHKT B BenmocunenucT mpoexai 1o oJHOH Jopore AITUHON 27 KM, a 00paTHO
BO3BpAIAJICS 1O APYTrod Jopore, Kotopas ObUta KOpoue mepBoi Ha 7 kM. XOTs Ha 0OpaTHOM
IYTH BEJIOCHIIETUCT YMEHBIIMI CKOPOCTh Ha 3 KM/4, OH BCe e Ha OOpaTHBIN MyTh 3aTpaTHil
BpeMeHU Ha 10 MUHYT MeHbIIIe, yeM Ha ImyTh U3 A B B. C Kakoil CKOPOCTBIO €XaJT BEJIOCUIIEUCT
u3 A B B?

2 BapuaHT.

1. Pemuts ypaBHEHuUE: a)

3x+4 x> 3
> =— ; O +
x“-16 x°-16 x-5 x

1. Pemuth ypaBHEeHUE: a)



2. Karep npouten 12 kM IpOTUB TeUeHUs pekd M S5 KM 1o TedeHuro. Ilpu aToM oH 3aTparuin
CTOJIKO BPEMEHH, CKOJIbKO €My MOHa00mIochk Obl, eciu Obl oH men 18 kM mo o3epy. Kakosa
COOCTBEHHAs! CKOPOCTh KaTepa, €CIIM U3BECTHO, YTO CKOPOCTh TEUECHUS PEKU paBHA 3 KM/4?
Koumponvnana paooma Ne7 «YHucnoevie nepasencmeéa u ux ceoucmea. Yucnoevle
npoMeNHCYmKu»

1 BapuaHr.
1. JIokaxute HEPaBEHCTBO: Cl)(x — 2)2 > X(X — 2); 5)3.2 +1> 2(33. — 4).
2 N3BecTHO, 4TO a< b CpaBHure:

a)2la u 21b; 6)-32a u-3,2b; )50 u 15a.
3. UssectHo, ato 2,6 < \/7 <2, . Ouenure: 3)2\/7, 0) — \/7

4. OueHuTe mepUMeTp M IUIOMAAb NPAMOYTONbHHMKA co cropoHamu ( oM n b CM, €CJII
mssectho, uto 2,0 <a< 2,7, 1,2<b <13,

5. K kaxnomy u3 ymcen 2, 3, 4 u 5 npubaBuiu oaHO U Toxe uucio @ . CpaBHUTE MPOU3BEICHNUE
KpalHUX WICHOB MOJYYUBIIEHCS MTOCIIEIOBATEILHOCTH C MPOU3BEACHUEM CPEIHUX YICHOB.
2 sapuanm.

1. JlokaxuTe HEpaBEHCTBO: Cl)(x + 7)2 > X(X +14); 6)b2 +52> 10(b — 2).

2. N3zBectHO, 4TO a>Db . CpaBHnure:
a)l8a u 18b; 6)-6,7a u—6,7b; 6)350 u 35a.

3. U3BecTHO, YTO 3,1 < \/E < 3,2 . OteHure: a)3\/lO, 6) — \/E

4, OI.[CHI/ITG MNepuMETp M IUIom@anab MpAMOYTOJBHUKA CO CTOPOHAMU a CM U b CM, CCJIH

W3BECTHO, YTO 1’5 <a< 1;61 3;2 < b < 3,3

5. K xaxmgomy u3 umcen 6, 5, 4 u 3 npubaBuiIM OJHO U TOXKE UYHCIO a. CpaBuure
MPOW3BEICHNE KpalHUX YJICHOB TMOJYYMBIIEHCS TMOCIEAOBATEILHOCTH C MPOU3BEICHUEM
CPEIHHX UYJICHOB.

KEOHTPOJIBHASA PABOTA N: 8

BapuasT 1
*1. Pemrute HEpaBEHCTBO:

a) %x<5; 6) 1-3x<0; ) 5(y—-1,2)~46>3y+1.

T+a
2. TIpy Kagux ¢ 3HaUeHHe APOOH 5 MEHBIIIE CQOTBETCTBYIO-

12—a?

mero 3Hauedud apotu



* 3. Pewure cucteMy HepaBeHCTB!
2x -3 >0, - 13-2x <1,
a) 6)
Tx+4>0; 1,6 + x < 2,9.
4, HailigwTe Tesnle pellieHNs CHCTEMBbl HEPABEHCTB

6-2x <3(x-1),

6—§~Bx.

5. Ilpn xaxux 3HAYEHWAX X UMEET CMBLIC] BLIPAFKCHUE

V3x—-2+76-x2

6. Ilpy KaK¥UX SHAYEHHAX @ MHOJKECTBOM DEILIeHHUH HepaBeHCTRA

a
Sx—T <=
3
ABJISIETCH YHUCJIOBOU IPOMERYTOK (—oo; 4)7?

Bapuaunt 2
*1. Pemure HepaBeHCTBO:

) %x?Z; 6) 2-Tx>0: B) 6(y—1,5)—35,4>dy 2.4,

' _ b+4a
2. Tlpu rakux b snayenue Ipodu ~5 GonblIe COOTBETCTBYIOIIENO

BHAUEHUA AP0 ?

* 3. Pemure crucreMy HepaBEHCTB:
) 4x-10> 10, 5) Ld+x>1,5,
3x-5>1 5-2x> 2.
4, Haptzure ienble pelleHus CHCTeMbl HePABEHCTR
10-4x 2 3(1-x),

3,5+§ <2x.

5. HpH KAKHX 3HAYCHWAX 0 HMEeT CMBICJI BBIDaKeHHe

Jha-1++a+8?

6. Ilpu KAKUX BHAUEHUAX b MHOMECTBOM pellleHMIl HepaABeHCTBA
b.

=

0

4x +6 >

ABJAETCHA HCIOBON TIpoMemxyToK (3; +oo)?



KOHTPOJIBHASI PABOTA N2 9
?‘BapHaHT 1
* 1. Hafingure 3HaueHNe BBIPAKEHUS:
a) 411479  6) 67°:67%  B) (298,
* 2. Vopocrure Beipaskenue: a) (x79) . x4 6) 1,5a%h™3 - 4a73pt.

3. IIpeobpasyiiTe BhIpaKEHUE:

1 - 3x-1)
—x 1yt 6) | 2| . 6xy2.
a)[gx y) )(4y_3] Xy

3—9 , 9-4
279
5. TIpexcrasste mpomseeperue (4,6 -10%) (2,5 109 B cram-
JAPTHOM BUJE WKCIA.
6. TIpepcrasbre Bepaskenue (2! +b7') (a+b)™ B Buje paruo-
HaJIbLHOH Apo0uU.

4, Bpraucaure:

BapuauT 2
+ 1. Haligure 3HaueHHe Bmpameﬂnﬂz
a) 5. 5% 6) 127312 B) (37972
* 2. VnpocTrTe BHIpaXeHue:

a) (a®)?* a? 6) 0,4x%y8 . 50x75y°.
3. IlpeobpasyiiTe BHIpaKeHUE:
=1 -2

1 —4 3) (3&"4] ¥13
a) | =x : 6) | 2=—| -+ 10a'b®.
: ( 6 7 e

26,43
4, Brerumcanre: ————.
8—7

5. Ilpeacraeere mpomssegenue (3,5 -107) (6,4 - 10%) B craH-
ZAPTHOM BHJE UHCJA.

6. IIpencTapbTe BbLIpaKEHHE (x! -y {x -y B Buje pammo-
HaXbHO¥ ipo0H.



HNTOTOBASI KOHTPOJRHAA PABOTA

BapraagT 1

1. Pemure cHUCTEMY HePABEHCTE

f3(x—1)—2(1+x) < 1,
13x—4> 0.

* 2. VupocTure BLIPpayKeHUue

(V6 +/3)J12 —-2/6 - V3.

3. YVopocTHUTe BEIDa)KeHHEe

6 1 | y*+6y+9
y?—-9 38—y 5 )

4. MBa aBTOMOOHAS BRIS3MAT OAHOBPEMEHHO M3 OIHOTO ropoaa
B APVIOil, HAXOOAAINIHMHACA Ha PACCTOAHHKH 560 kM. CKOpoCTE IIEPBOTO
Ha 10 xMm/4y foJnlile CKOPOCTH ETOPOIO, U IHO3TOMY IIepPBBIFE aBTOMO-
SuJb IpHesskaeT Ha MecTo Ha 1 4 paHEIne BTOPOTo. Qnpegesnre CKO-
POCTh KarMaoro aBTOMOOMILS.

+ 1 mpuHEEMAaeT



Bapumamr 2

*1, Pemure CcHCTEeMY HEDABEGHCTEB

5(2x—1}—3(8x+6) < 2,
2x —17 = 0.

* 2. YVupocrure BbIpAajKeHUe
(~10 + JV5)J/20 — 5/8.

3. YOopocTuTe BRIPAMNKEHWE

(2 L1 _ 1
x2 -4 2x-x2 ) x244x+4

4. Ilaccaxupcxlil roess OBIA 3afepskaH B OvTH Ha 16 MmH 1 Ha-
IHAJ oOOo3OaHMe Ha HeperoHe B 80 xM, uAA co cropocthor HA 10 Km /g
BoabmTell, ueM TIIoJaranNachk ITo pacmucaEnio. Karosa GbLIa CKOPOCTD

‘MOE34 MO PACHHUCAHMIO?

6—x
5. IIpr xaxux 3HaveHWAX X (QYHKIIWG Y :Tiz MIPUHHUMAET

COTPHIIATC/DIDbIC 3HAYCHHI?

9 kJaacce

Konumponvnas paboma Nel

no meme « OynKyuu u ux c60iicmea, K6AOPAMHbLI MPEXUIEH)

Bapuanm 1

* 1. lana ¢yuknus f (x) = 17x - 51. IIpu kakux 3HaueHusx aprymenta f (x) =0, f(x) <O, f (x) >
0? SIBnsieTcs nu 3Ta GYHKIMS BO3pACTAIOIIEH HITH YObIBarOIIEeH?

* 2. Pa3noxute Ha MHOXKUTEITM KBAIPATHBINA TPEXWICH: ) x% -14x +45; 0) 3y2 +7y-6.



3p® +p-2
4 - 9p?

4. O6nacte omnpeneneHus (yakouun ¢ (puc. 1)
orpe3ok [-2; 6]. Haiinute wnHymu ¢QyHKIHH,
POMEXKYTKH BO3pacTaHus U YObIBaHUsS, 00JIacTh
3HaYeHUN PYHKLIUH.

5. CymMMa MOJIOKUTEIBHBIX uncenl a u b paBua 50.
[Mpu kakux 3HaueHWsIX a U D ux mpousBencHHE
Oyner HauOoJbIUM?

* 3. Cokparure 1po0Ob

Bapuanm 2
* 1. lana ¢pynkums g(x) = -13x + 65. IIpu kakux 3HaueHusx aprymenrta g(x) =0, g (x) <0, g (x)
> 0? SBnsieTcs nu 3Ta (QYHKIMS BO3pacTarollei Win yObIBaromie?

« 2. PasloKKTe Ha MHOKHTEIIH KBAAPATHbIHA TpexwieH: a) x°-10x+21; 6) 5)°+9y-2.

4c2+7c-2 B
1-16¢%

4. Obnacts omnpezencuust ¢yukun f (puc. 2) oTpe3ok - bt d
[-5; 4]. Haiigure Hynun GyHKOUH, TPOMEXKYTKH . EEEEVAREEREYE
BO3pACTaHUs U YOBIBAHMS, KIACTh 3HAYeHu# Gynkumn. || | | |[/1 [ 1|
5. CyMMa TIONOXKHTENbHEIX uncen ¢ u d papHa 70. [Tpu -
KaKuX 3HaueHusX ¢ u d uX TpousBeleHue Oyner
Hano0IbIINM?

Konmponvnas paooma Ne2 no meme «Keadpamuunasn
dyukuus u ee cpagpux»

Bapuanm 1

* 1. ITocTpoiite rpaduk GhyHKIUHU )y = x% - 6x + 5. Haiiure ¢ OMOIIBIO rpaduka:
a) 3Ha4yeHue y npu x = 0,5; 6) 3HaUeHUs X, IPU KOTOPBIX ) = -1;

B) HylIU (YHKIINHU; TIPOMEXYTKH, B KOTOPBIX ) > 0 1 B KoTOpHIX ) < 0;

I') IPOMEKYTOK, Ha KOTOPOM (DYHKIIUS BO3pacTaer.

* 2. Haiinute HauMeHblee 3HaueHue QyHKIUHN ) = x2-8x+7.

* 3. HaiinuTte ob6nacts 3HaYeHU QyHKINUU ¥ = x° - Bx - 13, rne x € [-2; 7].

* 3. Cokparure 1po0b

4. He BbINOJNHSAS IOCTPOCHUS], OIIPEICIUTE, IEPECEKAI0TCs JIM apadosia y :Z x* 1 npsivast y = 5x -

16. Ecnu Touku nepeCceyCHUs CYIICCTBYIOT, TO HalguTe UX KOOPAUHATHI.

[ .3 |58
5. Haiinute 3HaYCHUE BBIPAKCHHS 3| — 35 +124|7 a .

Bapuanm 2

* 1. Ioctpoiite rpaguk GyHKINH y = x% - 8x + 13. Haiiaure ¢ OMOIIIBIO rpaduxka:
a) 3Ha4YeHWe y pu x = 1,5; 0) 3HAUeHUS X, IPU KOTOPHIX ) = 2;

B) HyJH ()YHKIUH; TPOMEKXYTKH, B KOTOPBIX ¥ > 0 1 B KOTOpBIX Y < 0;

T') MPOMEXYTOK, B KOTOPOM (DYHKITHS YOBIBAECT.

« 2. Haiiure HanGobliee 3HaUeHHe GyHKIHH y = -x° + 6x — 4,

3. Haiigure oGactb 3HaueHni GpyHkumn y = X° - 4x - 7, rae x € [-1; 5].

1

4. He BBITIONHSAS TOCTPOCHMUS, OTIPEIEITUTE, IIEPECEKArOTCs U apadona y = g X’ u npsimast y =20-

3x. Ecnu Touku nepeceueHus CyIecTBYIOT, TO HallIUTe MX KOOPAUHATEI.



. 10 1
5. Haiinute 3na4yenune Boipaxenus 3|—2— +84/5— .
27 16

Koumponvnasa paooma Ne3
no meme «Ypaenenus u nepasencmea c 00HOIU nepemMeHHol»

Bapuanm 1

10y A 5 y-3
9y2 -4 3y+2 2-3y’
+2. Pemure HEpaBEeHCTBO: a) 2x? - 13x + 6 < 0; 0) x?>9.

* 3. PemuTe HEpaBEHCTBO METOIOM MHTEPBAJIOB:

a)(x+8)(x-4) (x-7)>0;6)(x-5)/(x+7) <0.

* 4. Pemnte OMKBaApaTHOE ypaBHEHUE x*-19x° + 48 = 0.

5. Ilpu kakux 3HAYCHUSX M YPAaBHEHUE 3x% + mx + 3 = 0 umeer aBa KOpHs?

6. Haiinure oGnacth onpenenenus GyHKuun Y = vV X — X2 .

7. Haiimute KOOpauHATHI TOYEK IepeceueHus: rpa@ukoB GpyHKUul y = x3 / (Xx=2) muy-= x* -
3x+1.

« 1. Pemmte ypaBHenue: a) x° - 81x = 0; 6)

Bapuanm 2

3y+2 N y-3 3
4y* +y 16y -1 4y-1’
« 2. Pemnte HepaBeHCTBO: a) 2x° - x - 15> 0; 6) x° < 16.

«3. Pemmre HEPaBEHCTBO METOZOM MHTEPBAJIOB:

a) (x +11) (x +2) (x-9)<0;6) (x+3)/(x—8) >0.

« 4. Pemmte GuKBajpaTHOE ypaBHEHHE X - 4x” - 45 = 0,

5. Ilpu KakuX 3HAYECHUSIX n YPABHEHUE 2x% + nx + 8 = 0 He nMeeT KOpHEn?

6. Haiimure o6macts onpenenenus Gyukiuu Y = V3X — 2x?

7. Haiinure koopamHaThl Touek mnepecedenus rpapuxoB Qynkuuit y = X/(X—-3) u y =

(3x—4)/2x.

Konmponvnana paooma Ned
no meme «Ypaenenus u nepagencmea ¢ 06ymsa nepemMeHHbIMU»

* 1. Pemmre ypaBHeHue: a) X - 25x = 0; 6)

Bapuanum 1
* 1. Pemute cucrtemy ypaBHEHHM: * 2. IlepumeTp npsIMOYTrOJIbHHKA paBeH 28 M, a
ero Iuiomaae pasHa 40 M2, Haiizure CTOPOHBI
: MIPSAMOYTOJIBHUKA.

W3qbpasure Ha  KoOpAMHATHOM IuiockocTH 4. He BBIMONHSAS MOCTpOeHMS, HaWIUTE
MHOYKECTBO PEIIEHNI CUCTEMBI HEPABEHCTB: KOOPIMHATBl ~ TOYEK  IEPECEUCHMS
x° +y2 <9, napabobl y = X +4m IpsMON x +y =
y < x+fi§1 6.

5. Pemnrte cucreMy ypaBHEHMIA:
2y -x =1

X - xy -4%2 20.

Bapuanm 2

* 1. Pemnre cucreMy ypaBHEHUI * 2. Oz1Ha U3 CTOPOH NPSMOYTOJbHUKA Ha 2 CM



X-3y =12 Oonbuie apyroit ctopoHsl. Haitnure cTopoHBI

Xy +y=%. NPsIMOYTOJIbHUKA, €CIM €ro IUIomaib paBHA
120 cm’.

*3. IM3oOpa3sute Ha KOOpPAMHATHOM TUIOCKOCTH 4. He BBINONHAA HOCTPOCHUS, HaWIUTE

MHOYKECTBO PEIICHUN CUCTEMbI HEPABEHCTB: KOOP/IMHATBI TOYEK nepeceyeHust

X er2 < 16, OKPY>KHOCTH X+ y2 = 10 u npsimoit x +

x+y2> - 2y =5.

5. Pemurelcucremy ypaBHEHUM:

y-3x=1I,

x°- 2xy + y2 =0.

Koumponvnasa paboma Ne5

no meme «Apugpmemuueckas npozpeccusn»

Bapuanm 1

* 1. Haiigure nBajuare TpeTuil wieH apudMeTuueckoi nporpeccuu (an), ecim a; = -15u d =
3.

* 2. Haiimute cymMMy MIECTHAALIATH TIEPBBIX WICHOB apudMeTndeckoii mporpeccuu: 8; 4; 0; ...

3. Haiigure cymMMy UIECTHIECATH TEPBBIX wWieHOB mocueaoBarensHocT (Dy), 3amaHHOM
bopmynoit b, = 3n - 1.

4. SIBnsiercs nu uucino 54,5 uiaeHom apudmernueckoit mporpeccuu (dn), B KOTOpor a3 = 25,5 u
ag = 5,57

5. Haligure cymmy Bcex HaTypalbHBIX YKCENl, KpaTHBIX 3 U He npeBocxoasaumx 100.

Bapuanm 2

* 1. Haiiaute BOCeMHAIIATHIN WieH apudMeTHIecKoi mporpeccuu (ay),, ecnmu a; = 70 u d = -3.
* 2. Haiinure cymMMy NBaaliaTH TEPBBIX WIEHOB apupMeTHIecKoi mporpeccun: -21; -18; -15;

3. Haiigute cyMMy COpOKa MEpBhIX WICHOB mociaeaoBarenbHocTh (D), 3amanHoi hopmysoit b, =
4n - 2.

4. SIensercs nm yucno 30,4 uieHoM apudmeTnueckoi nporpeccuu (an), B Kotopoii a; = 11,6 u
ags = 17,27

5. Haiinure cymMMy Bcex HaTypalibHBIX YMCEN, KpaTHBIX 7 U He mpeBocxoasmux 150.

Konmponvnaa pavoma Neb

no meme «I'eomempuueckan npozpeccusn»

Bapuanum 1

+ 1. Haiiaure cenpMoii uen reomerpuueckoii nporpeccuu (bn), ecin by =-32uq=1/2.

* 2. [epBsrii uieH reomerpudeckoii nporpeccuu (bp), paBen 2, a 3HameHarens paseH 3. Haiinute
CYMMY IIECTH TEPBBIX YWICHOB 3TO MPOTPECCUH.

3. Haiingure cyMmmy OECKOHEYHOM reOMEeTPHUYECKO rporpeccun: 24; -12; 6; ...

4. Haiizure cymMMmy JeBATH TIEPBBIX WICHOB TeoMmerpuueckoi mporpeccun (bp), ¢
MTOJIOKUTENBHBIMY YIeHaMu, 3Has, uyTo by = 0,04 u by = 0,16.

5. [IpencraBbTe B BUJE OOBIKHOBEHHON APOOU OECKOHEUHYIO NECATUYHYIO NpoOk: a) 0,(27); 6)
0,5(6)

Bapuanum 2

* 1. Haiiaure uectoif uien reomerpuyeckoif mporpeccuu (by), ecnm by = 0,81 nq=-1/3.

* 2. TlepBsIii wieH reomerpudeckoii mporpeccuu (by), paBen 6, a 3Hamenarens pasen 2. Haiinure
CYMMY CEMH MEPBBIX YWICHOB 3TO MPOTPECCUH.

3. Haitniure cymmy 6eckoHeuHOM reoMeTpudeckoit mporpeccun: -40; 20; -10; ... .

4. Haiigure cymMMy BOCBMH TEpBBIX WICHOB reomerpudeckoir nporpeccun (b)), ¢
MTOJIOKUTENBHBIMY YJIeHaMU, 3Hast, uyTo by = 1,2 u by = 4,8.

5. IlpeacraBbTe B BUI€ OOBIKHOBEHHOUN MPOOM OCCKOHEUHYIO AeCITHUHYIO MpoOk: a) 0,(153); 6)



0,3(2).

Koumponvnasa paooma Ne7 no anzeope

no meme «J1emeHmvl KOMOUHAMOPUKYU U MEOPUU 6EPOANHOCHIU)

Bapuanm 1

* 1. CxonpkuMu croco0amMu MOTYT pa3MECTUTHCS 5 YeNOBEK B CajloHE aBTOOyca Ha MATH
CBOOOJHBIX MECTaxX.

* 2. CKOJNBKO TpeX3HAYHBIX YHCEN, B KOTOPHIX HET OAMHAKOBBIX LU(P, MOXKHO COCTaBHTH M3
uudp 1,2, 5,7,9?

* 3. IloGenuTento KOHKYpca KHUTOIIOOOB pa3perraercss BeIOpaTh 1Be KHUTH U3 10 pasmudHbIX
KHUT. CKOJIbKUMH CIIOCOOaMHU OH MOKET OCYILIECTBUTH ATOT BBIOOP?

* 4. B nome 90 xBapTHp, KOTOPBIE paclpeestoTcs mo xpeduro. KakoBa BEpOsITHOCTH TOTO, YTO
JKUJIBITY HE IOCTAaHETCs KBapTUpa Ha IIEPBOM ITaXe, €CIM TaKUX KBapTup 67

5. U3 8 ManpuMkoB M 5 [1€BOYEK HAAO BBLACIUTH U1 pabOThl HA NPUIIKOJBHOM YyYacTKe 3
MaJbUUKOB U 2 neBouek. CKOTBbKUMHU CIIOCOOaMH 3TO MOKHO clieiaTh?

6. Ha getpipex kaproukax 3anucansl nudpsl 1, 3, 5, 7. Kaprouku nepeBepHyIN U TepeMEIIai.
3areM Hayraj MOCIEAOBATENFHO MOJIOKWIA ATH KapTOUYKH B PsA OAHY 32 APYrOM M OTKPHUIH.
KakoBa BeposSITHOCTb TOT0, YTO B pe3yJibTaTe Noay4yurcs uncio 31577

Bapuanm 2

* 1. CkOIpKO IIECTU3HAYHBIX YMCET MOXKHO cocTaBuTh U3 mudp 1, 2, 3, 5, 7, 9 6e3 noBropeHwmii
nuQp?

* 2. U3 8 yuamuxcs kiacca, yCIEIHO BbICTYIUBIINX Ha IIKOJIBHON OJMMIIMAJIE, HAJ0 BbIOpaTh
IBYX JJI ydacTusi B TOPOACKOM onmmmuane. CKONBKUMHU CIOCO0aMU MOXHO CJeNiaTh 3TOT
BBIOOpP?

* 3. U3 15 TypucTtoB Hazmo BBIOpaTh JEKYpPHOrO M ero nomourHuka. Kakumu cnocob6amu 310
MOJKHO cJienaTh?

* 4. U3 30 kHMr, CTOSIIMX Ha TMOJIKe, 5 Y4eOHHMKOB, a OCTaJbHBIE XYI0)KECTBECHHbIC
npousBenenus. Hayrang Oepyt ¢ mosnku onHy KHUTY. KakoBa BEpOSITHOCTH TOTO, YTO OHAa HE
OKa)KeTCsl yueOHUKOM?

5. U3 9 kHur m 6 XypHauoB Hajo BbIOpaTh 2 KHUTH U 3 KkypHana. CKOJIBKUMHU cHOcoOamMu
MOYKHO CJIeaTh 3TOT BHIOOP?

6. Ha nsTu kapTroukax HanmucaHbl OYKBBI @, B, U, JI, ¢. KapTouku nepeBepHy/IN U MepeMellaii.
3areM HayraJx IIOCJIEJOBAaTEIbHO ATH KapTOUKU MOJOXKWIA B pPsAg M OTKpbUIM. KakoBa
BEPOSATHOCTH TOTO, YTO B PE3YJIbTATE MOIYUUTCS CI0BO "cauBa'?

Hmozoean konmpoavnas paboma

Bapuanm 1
a+?2 a a-2
* 1. Yopocture BelpaxeHHe: - X .
a-2 a+2) 3a+?2
+2. Pemnre cucrteMy ypaBHEHMIA: * 3. PemuTe HEPABEHCTBO:
X-y=6, 5v-15(2x +3)<4x +15.

xy = 16.
3 ,5)/4-10
4. TIpencTaBbTe BRIpaXKEHUE (a xa )/ a B BHJE CTENICHH C OCHOBAHHUEM a.
2

5. Tloctpoiite rpaduk ¢yHkuuu y = x° - 4. YKaxuTe, IpU KaKUX 3HAUCHUSIX X (QYHKLIHUA
MIPUHUMAET TIOJIOKUTEIHHBIC 3HAUCHHUSI.

6. B ¢depmepckoM X03sHCTBE MOJ Tpeynxy OBUIO OTBeNeHO jaBa ydyacTka. C mepBOro ydacrka
cobpayi 105 1 rpeunxu, a co BTOPOTo, IUIOMIAAs, KOToporo Ha 3 ra Oombine, codpamu 152 1.
Haiinure momane Kaxaoro y4acrka, €CiId M3BECTHO, UYTO YPOKAWHOCTh I'PEYMXH HA NEPBOM
ydacTke Obi1a Ha 2 11 ¢ 1 ra Gostbliie, 4eM Ha BTOPOM.

Bapuanm 2



x+3_ X ;x+1
X—3 X+3) x+3°

* 1. Yopocturte BeIpakeHuUe:

*2. Pemute cucremy ypaBHEHUI: * 3. PemuTe HepaBEeHCTBO:
X-y=2, 2x -4,5>6x-0,5 (4x - 3).
xy = 15.

-6 -8)/,,-16
*4. IIpencraBbTe BIpa)KEHUE (y Xy )/ Yy B BH/IC CTCIICHHU C OCHOBAHHUEM ).

5. Iloctpoiite rpaduk QyHKIUU y = -x* + 1. Ykaxure, IpU KaKUX 3HAYEHUAX X (QYHKIUS
NPUHUMAET OTPHULIATEIIbHBIC 3HAUCHHUSL.

6. I3 nyHkTa 4 B MyHKT B, pacCTOSIHUE MEXy KOTOpbIMU 45 KM, Bblexas Bejocuneauct. Yepes
30 MuH Bciel 32 HUM BbIEXaJl BTOPOM BEJOCUIIENUCT, KOTOPBIM NMpHObLT B MyHKT B Ha 15 mMun
panbllie mepBoro. KakoBa cKOpocTh HEPBOrO BEIOCUIEAMCTA, €CIM OHA HAa 3 KM/4 MEHbIIE
CKOPOCTH BTOpOTro?



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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