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INOACHUTEJIBHAA 3AIITMCKA

Anrebpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa30BaHMS:
OHa o0ecreynBaeT M3y4YeHUE APYTHX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUsT 00pa30BaHUs U
B IMIOBCEIHEBHOM ku3HU. Pa3Butue y oOydarommMxcss HAy4YHBIX MPEJACTABICHUM
0 TPOUCXOXKJEHUU W CYIIHOCTU aireOpamdyeckux aOCTpakiuii, crocode OTpa)KeHus
MaTEeMaTU4YeCKOM HAyKOW SBIEHWH W TPOLIECCOB B MpHUPOJIe W OOIIeCTBE, pPOJU
MaTEMaTUYECKOr0 MOJICITUPOBAHUS B HAYYHOM IMO3HAHWM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHHS, HEOOXOIMMBIX
JUISL afanTallid B COBPEMEHHOM IU(PpoBOM ob1iecTBe. M3yuenue anredpbl ooecrieunBaet
pa3BUTHE yMeHHUs HaO0/aTh, CpaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS M BBIBOJBI, (OpMyNHpOBaTh yTBepxkaeHUs. OCBOGHHE Kypca aireopbl
0o0ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYarOMIMXCS: OHU HCIOJb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXJCHHUs, O0000IIeHHe U KOHKPETH3aIHIO,
abctparupoBanue u aHajoruto. O0yueHue anredpe rnpeamnoaracT 3HaYuTeNIbHbIN 00BEM
CaMOCTOSITEJIbHON JIEATETbHOCTH 00YyYaroluxcs, MO3TOMY CaMOCTOSITEIbHOE PElICHUE
3a/1a4 SIBJIAETCS peain3aluen 1es1TeIbHOCTHOTO MPUHIUMIIA 00yYeHUSI.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» JUisi OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOJUYECKUE JIUHUMU:
«Hucna u BBIYUCIICHU», « ATIreOpandecKue BEIpaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuny. Kaxgas W3 3THX COJAEpKATENbHO-METOJIUYECKUX JIMHUN pa3BUBACTCA
Ha MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aWMMOJICHCTBYS C IPYTUMHU €T0 JTUHUSMHU.
B xone u3ydenust yueOHOro Kypca o0y4daronuMest TPUXOIUTCS JIOTHYECKH PACCYKIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TIPOrPaMMy
y4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pazjeiiaXx MaTeMaTU4eCKOTO OO0pa30BaHMS W CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYYalOIIMMHUCS OCHOB YHHMBEPCAJIBLHOTO MAaTEMAaTHUYECKOIO  SI3bIKA.
CopnepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4EOHOTO Kypca « AJreOpay sIBIseTCS
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue muHUM «YHucCna U BBIYUACICHUSD CIYKUT OCHOBOM ISl JalbHEHIIErO
U3YYEHUs] MATEMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYalOIUXCS JOTUYECKOTO
MBINIIICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  alTOPUTMaMHU, a TakKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX IS TTOBCEAHCBHOM IKU3HH.
Pa3BuTue MOHATUSA O 4MCIE€ HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAILHBIMU W HMPPAIMOHAIBHBIMUA YHCIaMU, (JOPMHUPOBAHHEM IIPEICTABICHUN
O JICUCTBUTEILHOM YHCJIC. 3aBEpIICHUE OCBOCHMS YHUCJIOBOM JIMHUM OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHMUIO.



Copneprkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTH4EeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIero
oOpa3oBaHms y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JIeMOHCTpPHpPYET 3HAUYCHHE MAaTEMaTUKM KakK s3bIka Ui TOCTPOCHUS
MaTEeMaTHYECKUX MOJIeJICH, OTMCAHUS POIIECCOB M SIBJICHHUN peaabHoTo Mupa. B 3amaun
oOydeHust anredpe BXOJAT TaKxKe JTajbHEHIIIee pa3BUTUE alITOPUTMUYECKOTO MBIIIIICHUS,
HEOOXOAMMOTI0, B YaCTHOCTH, /I OCBOCHHMSI Kypca HH(POPMATHKH, U OBJIAJICHHE HABBIKAMU
JNeAYKTUBHBIX paccyxknaenuid. IIpeoOpazoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHU s, CIIOCOOHOCTEN K MATEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIMOHAIBHO-TpAQUUECKOW JIMHUM HAIEJIeHO Ha TMOJy4YeHue
oOyyJaronmuMucs 3HaHUM O (QYHKIMSAX Kak BaKHEWIEH MaTeMaTUYecKoW MOeNu
JUTSl OTIMCAHMSI W HCCICAOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB W SBICHUWA B MPUPOJE U
obmectBe. M3yyeHue marepuana CrocoOCTBYET PAa3BUTHUIO Y OOYYAIOMIMXCS YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (HOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CJCAYIONIME OCHOBHBIE pasfenbl coaepkanms: «Yuciaa u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKCHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIIUW.

OOmiee dYMCIIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anrebpa», — 408 gacos: B 7 kmacce — 136 uvaca (4 wyaca B Hezenio), B 8 kiacce —
136 yaca (4 yaca B Henemo), B 9 kiacce — 136 yaca (4 gaca B HEJCIIO).

COJEPXAHUME OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POopMBI 3amucu apodei K
npyroi. IloHsTME paUMOHAIBHOIO 4YHUCHIA, 3aluCh, CPABHEHUE, YINOPSIOYMBAHUE
pallMOHAJIBHBIX 4HuceNl. ApudMeThuueckue JeUCTBUS C palMOHAJbHBIMU YHCJIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HarypaJbHbIM TIOKa3zaTeJleM: OIpeesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OMNPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHThl, 3anuch
MPOILICHTOB B BHJE IpoOM W ApoOW B BHUIEC MPOIEHTOB. TpuM OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 pealbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
qyuced.

PeanpHbIe 3aBUCMMOCTH, B TOM YHCIIE TIPSIMasi 1 0OpaTHas MPOTIOPITMOHAIIBHOCTH.



AJiredpanyeckue BbIPaKeHHA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C INepeMeHHOW. JlomycTumele
3HAUEHUsl NepeMeHHbIX. lIpefcTaBiieHne 3aBUCUMOCTM MEXAY BEJIMYMHAMHM B BHJIE
¢dopmyinbl. Beruncnenuss no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIPa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MpeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IIPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHUS TOAOOHBIX CIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM IMOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CroOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpPMyIIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJApaT CyMMbl U
KBaJpar paszHocTu. DopMyiia pa3HOCTH KBajapaToB. Pa3nokeHne MHOIOYJIEHOB
Ha MHO>KUTEJIH.

YpaBHeHMs ¥ HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBWia NOpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHH.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
pelICHHE JIMHENMHBIX YypaBHEHUU. (COCTABICEHHE YpPAaBHEHHWW IO YCIOBHIO 3aJadH.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IOACTAaHOBKH. [ [puMeps! pemennst TEKCTOBBIX 3aJ1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YnuciioBbeie MpoMeXyTKH. PaccTosiaue mexnay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KoOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeitnas Gyukmus, eé rpaduk. ['paduk dynknum y = |x|. I'paduueckoe
pELIECHNE TMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC
Yuciia 1 BBIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoOHANbHBIX unced. CBoHCTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BHIYUCICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM MoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3aIMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas npobb. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. Cioxxenue,
BbIUMTAHKE, YMHOKEHUE, JIEJIEHNE alnre0pandeckux qpooeil. ParmonanbHble BRIpaXKeHUS
U uX npeoOpa3oBaHue.



YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [IpocTenimmme
JTpOOHO-paIMOHAIbHBIE YPABHECHHUS.

I'paduueckas mHTEepmpeTalds ypaBHEHUH C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEpEMEHHBIMU. [[prMephI pelieHns CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOW NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUH (PYHKIMH.
CrniocoOsbI 3a1aHus QyHKLIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIINI, OTpaXkaroluX peaabHbIe POIECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO0 U 00paTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|X|. ['paduueckoe pemenne ypaBHeHuit
U CUCTEM YPaBHEHMH.

9 KVIACC
Yucia u BbIYMCJICHUS

PanimonanpHbie uwuciia, UppalMoOHaJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ICHCTBUTEIIbHBIC UHCIIa KakK
OECKOHEUHbIE JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXITY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C JEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpa,  JUIUTEIBHOCTH  MPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHoe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyrieHue
yucen. [Ipukuaka v orieHKa pe3yJbTaTOB BbIYMCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-paliiOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX —3aj1a4y
anreOpanyeckuM METOJIOM.

VYpaBHeHue c JByMs TepeMEHHBIMH H ero rpaduk. Pemenwe cucrem IByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. PenieHne cucteM AByX ypaBHEHUM, OJTHO



U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpOi crTemeHu. ['paduueckas MHTEpHpeTanus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIpETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKIUU
Ksanpatununas gynkius, e€ rpadux u cBorictpa. [Tapadoma, KoopAMHATHI BEPIIUMHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢ynkuuii: y= £x, y= #x+b, y = k—, y=x3,y =% y=|x|
X
U MX CBOWCTBA.

YuciioBbIe IOCTIE10BATEILHOCTH U NPOrPECCHH

[loHsiTME YHUCIIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHWE  IIOCIEN0BATEIBLHOCTH
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YIieHa.

Apudmernueckass U reoMerpuyeckas mnporpeccur. Popmynsl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOpPJWHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUMAIBHBIN pocT. CIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE  pe3ynbTaThl  OCBOEHHS ~ TPOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yucaa u BbIYUCICHUSA

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C palMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUM, MPUMEHSITH PA3HOOOPAa3HbIE CITOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHHUM APOOHBIX BBIPAXKEHUHN, COAEPKAUX OOBIKHOBEHHbBIC
U JIECATUYHBIC JPOOH.

[lepexoauts OT omHOW (OpPMBI 3amUCH uucenl K Apyrou (mpeoOpa3oBBIBATh
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO POOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKUAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpAXKEHUN. BBINOMHATH AEHCTBHS CO CTENEHSIMU C HATypaJbHBIMU
IIOKA3aTEIISIMH.

[IpyMeHsATh NPU3HAKK [EIUMOCTH, Pa3OKEHHE Ha MHOXKHUTEIN HaTypaJlbHBIX
quced.



Pemath npakTHKO-OPUCHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IIPONOPITUOHAILHOCTEIO  BEJIMYHMH, IPOICHTAMH, HHTEPIPETUPOBATH PE3yiIbTaThl
peIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO U CHUMBOJHKY, MPUMEHSITh €&
B IIPOIIECCE OCBOCHUS YIEOHOTO MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHus 1E€JIOTO BBIPAKEHHSI B MHOTOYJICH MPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrINoMHATS YMHOXEHHE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEH C MIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOKUTEIS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs (opmyl
COKpPAILIEHHOTO YMHOXCHHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IUYHbIX 3a/1ad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW €  HATypaJdbHBIMU  IOKa3aTEIsIMU
JUTs IpeoOpa3oBaHMs BHIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIE ypPaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUila IIepexoaa
OT UCXOJHOIO YpPaBHEHHs K PaBHOCWIbHOMY eMy. IIpoBepsTbh, sBIAETCS JM YHUCIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M X
CUCTEM.

[TonGupath mpUMepsl Hap YKCce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEePEMEHHBIMHU, MOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMpl IByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUIMHA

N3o0paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIWHATaM, Jy4H, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATh YHUCIOBBIE MPOMEKYTKH
Ha ajareOpanyecKkoMm si3bIKE.

OtmedaTh B KOOPAMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIMM Y = |x|.



OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonnmarps rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMaLH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yIbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Yuciia v BbIYUCICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHMsS M BBIYMCICHHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUUECKOTO KBAJAPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, MCHOJb3Yyd IpPU HEOOXOJUMOCTH KalIbKYJSTOP, BBIIOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
u cteneneit yncna 10.

AuredOpanyecKkue BbIpasKeHHs

[IpuMeHSITh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeIeM, BBITIOTHATh TPEe0Opa30BaHUs
BBIPAKECHUM, COJIEpIKAIIMX CTEIICHU C IEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOUYWICHAMH U allreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTs mpeoOpa3oBaHMsl BBIPAKEHUNU Il PEIICHUS Pa3IUYHBbIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHOMN MPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemare 5MHENHBIE, KBaJpaTHBIE YpPABHEHHs W PAalHOHAIBHBIE YPaBHEHMS,
CBOJAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCcHON (HOPMYITHPOBKH 3a/a4i K €€ aireOpandeckor Mojenu
C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTart.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHWS, OLICHKH, pPEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIAI0 MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU

[ToHumaTe W HCHOJB30BaTh (PYHKIIMOHAJIBHBIC TIOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HAa4YeHHE (YHKIMA 1O 3HAYCHUIO
apryMeHTa, OIpeJesaTh CBOMCTBA (DYHKIINUHU IO €€ TpaduKy.

CtpouTtb rpaduku 3JIeMEHTapHBIX (DYHKITUN BUIA:

y=", y= x2?, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOICTBA UMCIIOBOIl (yHKIIHI
X

1o e€ rpauky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
obydenus B 9 kiacce:

YucJia ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinmonuars apudmernueckue NEUCTBUS € paIllMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W TIMCBbMEHHBIE NPUEMBI, BBINMOJHATH BBIYUCIEHUS C HWPPALUOHATBHBIMA
YHUCJIaMH.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JI€MCTBUTEIBHBICE YHWCIA, BBIIOJIHATH MPUKUJIKY  pe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHble W KBaJpaTHbIC YPAaBHEHUS, YPABHEHHS, CBOIAIIMECS K HUM,
mpocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WM CUCTEMBI JBYX YPABHEHUM C IBYMs [IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
yuciae C NPUMEHEHHEM TpauyecKuX MpeCcTaBlIeHU (yCTaHaBIWBAaTh, MMEET JIH
YpaBHEHHE WK CUCTEMA YPABHEHUM PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Mpoyee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMUCHIBATH PELIEHUE C IOMOIIBIO CHUMBOJIOB.

PemaTte cuctembl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOi1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKIMHA
Pacrio3naBaTh (QyHKIMM W3Y4eHHBIX BHJIOB. lloka3piBaTh cXeMaTHUECKU
pacroyoKeHHe Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIWN BUma: Yy = £X,

y= #x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocrn

X
OT 3Ha4YCHUI KO(DPHUITUEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUN.



Crpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKU KBaIpaTUYHBIX (DYHKUUH,
OTIMCHIBATH CBOWMCTBA KBAAPATHUHBIX (PYHKIUIL 110 UX rpaduKam.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 10 (opmyne, NPUBOIUTH NPHUMEPHI
KBaJPAaTUYHBIX QYHKUIWH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEA0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crocobax 3a7aHusl.

BhbINOMHATE BBIYUCIIEHUS C HCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPMETHUIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTU TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATENBHOCTAMU, B TOM YMCIIE
3aJ1a4M U3 PeaIbHON JKU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucna u BBIYUCIICHUS. 26 [Tonsarue CucreMaTU3HPOBATH U 000rAATH 3HAHUS
PannonanbHbIe uncna PaLMOHAIBHOTO YuCHa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOPSIAOUNBAHUE
palMOHATBHBIX YHCE.
CreneHb

C HaTypaJbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MPOLIEHTHI

13 peajbHON
MPAKTUKH.

[Ipu3HaKu AETMMOCTH,
pPa3oKeHUA

Ha MHOXKUTEJIU
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKaluX OObIKHOBEHHbIE U JECSITUYHBIE APOOU:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOh
OOBIKHOBEHHON M OOBIKHOBEHHYIO 1€CATUYHON, IPUBOAUTD
BbIpakeHue K (hopMme, Hanbosiee yJ00HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAKEHUSI HA YMHOXKEHHE U
JIeJIEHUE IECATUYHBIX Ipo0el K IeHCTBUSAM C IIEJIbIMU
YUCIIAMH.

IIpuBoaAUTH YHCI0BBIC H 0YKBEHHbIE IPUMeEPbI CTEIICHU
C HaTypaJIbHbIM MTOKa3aTejaeM, OObACHSS 3HAUCHUS
OCHOBaHMSI CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3HaueHUs CTeneHe Buaa a’ (a — moboe paluoHaIbHOE
YHCII0, N — HATYpaJIbHOE YHCIIO).

11



PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJIbHbIX YUCE.

PemaTh 321244 Ha YacTH, IPOLIEHTHI, IPOTIOPIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMUHBI U
BEJTUYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMUYMUHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
MPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTHUKO-OPUEHTUPOBAHHBIE 33/1a4 Ha IpoOu,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHUS

52

bykBeHHbIE
BBIPAXKEHUS.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyIIbL.

OBaaners anredpanueckoil TEpPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOIIecCCe OCBOCHUS yueOHOro MaTepHara.
Haxoauth 3HaueHNsI OyKBEHHBIX BHIPAKCHU MPU 33]ITaHHBIX
3HAUYEHUSX OYKB; BBIIOJHATH BIYUCIICHUS MO (hOpMyTIam.
BbInoHATH NpeoOpa3oBaHusl EIO0r0 BbIPAKEHUS

B MHOTOWIEH MPUBEIECHUEM MO00HBIX CIaracMbIX,
pacKpbITHEM CKOOOK. BBINOIHATH YMHOXKEHHE OTHOUIEHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTEeICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyIIb
COKpAILIEHHOTO
YMHOKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KMTEIIU

Ha MHOTOWICH ¥ MHOTOWICHA Ha MHOTOWICH, IPUMEHATH
dbopMyIBI KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3I0KeHUE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTETIS,
npuMeHeHus (HOPMYJITbI pa3HOCTU KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsiTH TPeOOPa30BaAHIE MHOTOUJICHOB ISl PEIICHUS
Pa3ITUYHBIX 3371a4 U3 MAaTEMATHUKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

YpaBHEHUS U HEPABEHCTBA

18

YpaBHeHue, paBuiia
npeodpa3zoBaHus
YpaBHEHMUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

Pemiates nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/IA OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. IlpoBepsrs,
ABJISICTCS JIM1 KOHKPETHOE YHUCJIO KOPHEM YPABHEHHUS.
IHoadupaTs npuMepbI Nap YKCE, SBISIONIUXCS PEIICHUEM
JIMHENHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C ZBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTHU TpaduK JTUHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUSL.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMS [IEPEMEHHBIMU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMHU 110 YCIIOBHIO 33/1a41, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

KoopnuHatel 1 rpaduku.
DOyHKIUU

18

Koopannara Touku
Ha nipsiMoil. YucnoBbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MIPSMOH.
[IpssmoyrospHas
cucTeMa KOOpAuHaT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
bopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIBI; 3aMCHIBATh X HA aJIreOpandecKoM S3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATaM; CTPOUTH IpadUKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUI CTIIOCOO MPEICTABICHUS
U aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiiHy0 QyHknmo Y = Kkx + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHUS.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 dummeHToB K u b.

Crpontsh rpaduku nuHeHON GyHKIMHA, QYHKIHHA Y =| X |.
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 0000IIEHNE 22 [loBTOpEHNE BriOMpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEJI, BBIYUCICHU, TpeoOpa30BaHUil BBIPAXKECHHI,
1 METOJI0B Kypca peleHns ypaBHEHNN.
7 xnacca, 00001IeHe OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOCHHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELIECHU 3a1a4 U3 IPYyTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATh
CIOCOOBbI PEIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME

15



8 KJIACC

KBazgpaTHbie KOpHU

u3 yucna. [lousrue
00 UpparmoHaIEHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucia. CpaBHEHHE
JICCTBUTEIBLHBIX
YHCEIL.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKAIIIX
KBaJIpaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 10 KBazpaTHbIil KOPEHb DopMyJTHPOBATH ONpeeseHUe KBaIpaTHOTO KOPHS

13 9ucia, apu(METHIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
HMppalroOHaIbHbIC YUCIIA, 3alIMCAHHBIE C TIOMOIBIO
KBaJpaTHBIX KOPHEM.

Hccite1oBaTh ypaBHEHHE X° = @, HAXOXHT TOYHBIC U
npubIuKEHHBIE KopHU Tipu a > 0.

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMmbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUM.
BbInoJHATH Npeodpa3oBaHuA BIPAKECHUN, COIEPKALIIUX
KBaJpaTHbIC KOPHU. BbIpaxaTh nepeMeHHbIC

U3 FeOMETPUYECKUX U pU3nuecKkux Gopmyi.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHEN Pa3BUTH MaTEMaTUKU

Uucna u BBIYUCIICHUS. 10 CremneHs C 1eJIbIM @®opMyJIUPOBATH ONpeieIeHHe CTEIIEHU C LEIIbIM
Crenens ¢ UeabIM IIOKa3aTeseM. II0KA3aTeNEM.
[TOKa3aTeIeM CranpapTHas 3auCh IpencraBiasaTs 3aUCh OONBIIUX U MAJIBIX YHCEIT
qHUCIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pazmepsl 00beKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
JI0 KOCMUYECKUX D®opMyJIUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOI (popme
00BEKTOB), Y WJIKOCTPUPOBATH PUMEPAMHU CBOKCTBA CTETICHU
JUTATEIIbHOCTD C LEJIBIM TIOKA3aTENEM.
MPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPYJKAIOIIEM MUpPE. | BBIPAXXECHUH, COAECPKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BEICHUE
B CTCIICHB)
AJnreOpandeckue 5 KBanparusiii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABIINBATH
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOYKHOCTb €0 Pa3oKEeHUsI HA MHOKUTEH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

10

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallleHue
JpOOeid.

Cnoxenue,
BBIUHTAHUE,

YMHOXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOpPA.
®opMyIMPOBaTh OCHOBHOE CBOMCTBO aJIr€OpanyecKon
IpoOU ¥ MPUMEHATH €ro [Tl IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmy (pU3NYECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

21

KBangpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvoOHAaIbHbBIC
ypaBHEHMUS.

Pemienne TekCcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

PacniozHaBaTh KBaJIpaTHBIC YPABHEHHUS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPAaTHOIO YPAaBHEHUS;
pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
YPAaBHEHH.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BAHMI M 3aMEHOM TIEPEMEHHOM.
Haobaronath 4 aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMHU U
KO3 duIMEeHTaMH KBaAPATHOTO YPaBHEHMUS.
®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JUIsI PEILICHUS

3a1ad4.

Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
MEPEXOIUTH OT CIOBECHOU POPMYIIMPOBKH YCIOBHS 3aa4H
K aJireOpandecKkoi MoJeIu MyTEM COCTaBIICHUS YPABHEHMUS,
pelaTh COCTaBJICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

40

JInnenHoe ypaBHEHHE
C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, mpruMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh rpadky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIEC pecypchl.

Pazimyars napajuiesbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalus
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemmenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeiime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIACTCS JINHEHHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALUIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H ATEOPAMIECKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

16

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
PemiaTe nMHENHBIE HEPABEHCTBA C OAHOM NIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOU MPSMO.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pELIeHUE CUCTEMBI HEPABEHCTB HA YMUCIIOBOU MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHNs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PSIMOU

OyHKIWH.
OCHOBHBIE TOHATHUS

YucioBble GyHKIUA

18

[lonsiTue pyHKUUU.
OO6nacTh onpeeneHus
Y MHOKECTBO
3HAYEHUN (DYHKIIHH.
CrocoObI 3a1aHus
byHKIMA.

['padux pyHKIHU.
CaoiicTBa (yHKLINH,
uX 0TOOpakxeHue

Ha rpaduke

YreHue u mocTpoeHue
rpa@ukoB QyHKIHIA.
[Tpumepsl rpadukoB

Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

BoruncasaTs 3HaveHust GQyHKIUHN, 3alaHHBIX (OopMyJIaMu
(mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CtpouTh o TouKaM rpaguku GyHKIIUN.

OnuceiBaTh CBOMCTBA (YHKIIMN HA OCHOBE €€
rpauuecKoro npeacTaBICHusI.

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

HccnenoBath npumepsl rpa@uKoB, OTPaXKarOMIMX pealbHbIe
nporeccel U siieHus. IIpuBoaAuTL MpUMeEpBbI ITPOLECCOB U
SABJIECHUH C 3aJaHHBIMH CBOVCTBaMHU.

Hcnonb30BaTh KOMIIBIOTEPHbIE IPOrPAMMBbI

JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS X CBOWCTB
Haxoauth ¢ noMouibio rpaduka GyHKIIUN 3HAYCHUE OJTHON
U3 pacCMaTpPUBAEMBbIX BEJIUYUH 110 3HAYCHUIO APYTOM.

B HecnoxkHbIX ciydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTh
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bynxnmi,

MCIKAY BCIIMUNHAMM.

OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETUMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT U3BMEHEHUS IPYTOM.
OyHKINH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXEeMaTHY€eCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImiA Buga: y = X5,y =X,y =Vx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBarh QYHKUHOHAIBHO-TPaduUecKue
3aBUCUMOCTH, UX NMPeACTABJECHHUSA U PEIICHUS U UCCIIEIOBAHUS YPABHEHUN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumensaTs HU@PPOBbIE PeCypPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =xt,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METO/I0B KypcoB 7 1 8
KJIacCOB, 0000IIIEeHNE

3HaHUH

YKCell, BBIYUCICHUI, MPeoOpa30oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMCICHUM, MPeoOpa3oBaHUid,
MTOCTPOCHHU.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIs1 PEIICHUS 3a/1a4 U3 IPYTUx
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 [TIPOIT PAMME

136
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9 KJIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BH/JIbI JIEATEITLHOCTH 00yUYaOIIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE
DdyHKIHN 29 KBagparuunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIHIA;
byHKud, €€ rpaduk U1 | WLTIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
cBoiictBa. [lapaboua, pacrnoioKeHre Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB

KOOPAMHATHI BEPILIMHBI
napaboJbl, OCh
CUMMETPHUH MapadOoJIbL.

. k
dymkumit Buma: y = kK, y = kx+ by =,y = X3 y=xy
= /X, ¥ = |X| B 3aBUCHMOCTH OT 3HAYCHHIKO3DPUIINCHTOB;
ONHNCHIBATh UX CBOMCTBA.

I'paduxu dbyHKIIMIA:
y = kx Pacno3naBaTh KBaJpaTuuHyto GyHKIIUIO 110 popMyIie.
] (V)
y=kx + b, HpI/IB())II/ITl: NpUMepbI KBaIPATUIHBIX 3aBHCHMOCTEH
K U3 peaIbHON KU3HH, (PUUKHU, TEOMETPUH.
y= BoisiBasTh 1 0000111aTH 0COOEHHOCTH rpaduka
X

) 3 KBaIpaTUYHOU QPYyHKIUU Y = ax® + bx+ c.
y=xy=xy=vxy CTpouTh U U300paxkaTh cXxeMaTH4eCKH rpaduku
= |x| KBaJIPaTUYHBIX (DYHKIUI, 38 JaHHBIX GOpPMYJIaMU BHIA

yzaxi,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYEHHBIX
(GyHKUMNA JUIs1 KX TOCTPOEHUS, B TOM YHKCJIE C TOMOUIBIO

U(POBBIX PECYPCOB
X
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YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OTHON
MEPEMEHHOU

21

JInHelHOe ypaBHEHUE.
Pemrenue ypaBHenui,
CBOJSILNXCS

K JINHEHUHBIM.
KBagpaTHoe
ypaBHeHue. Pemenue
YpPaBHCHUHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBanparHsie
YPAaBHEHHS.

[Ipumeps! pemenus
YPaBHEHUH TPEThEU

1 4YETBEPTOMN CTENEHEN

OcBauBarth, 3aIOMUHATH U IPUMEHATH rpaduuecKue
METO/IbI [IPU PEILICHNN YpaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11eibie U IPOOHBIE YPABHEHUS.

Pemathb JinHeliHbIe U KBAIPATHbIE YPABHEHMUS,
ypaBHEHUS, CBOSIIMECS K HUM, IPOCTEHIINE TPOOHO-
palMoHaIbHbIEC YPABHEHUSI.

IIpeasiaraTs BO3MOXHBIE CTOCOOBI PELIEHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIE 3a7a4u
pa3HbIMH CIIOCOOAMHU.

3HAKOMHTBHCH ¢ HCTOPHEN Pa3BUTUA MAaTEMATUKHU
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

39

YpaBHEHUE ¢ AByMS
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWUHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IIPEICTABIICHUS JUIsl PellIeHUs U MCCJIeI0BAHUS YPABHCHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4U K alreOpandeckoil MoJiean
IyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUIL; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

26




YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

3a/1a4 anreOpandecKumM
CIIocoooM

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
JIuneiinpie
HEpPABEHCTBA

C OJTHOU MEPEMEHHOU
Y UX PEIICHHUE.
CucTeMpl TMHEUHBIX
HEPABEHCTB C OJIHOMN
MIEPEMEHHOUN U UX
pEIIEHHUE.
KBangpaTtHbie
HEPABCHCTBA U UX
pelIEHHUE.
I'paduueckas
WHTEpHIpETALINS
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMSI
MIEPEMEHHBIMU

Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoIinosHATh peoOpa3oBaHusi HEPABEHCTB, HCIOJIb30BATh
TSl IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHHbBIC U KBAJIPATHBIC HEPABCHCTBA.
Pemiatb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIINX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
MOJYYECHHBIE PELICHHUS.

HN300paxkaTh pericHUe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
CHMMBOJIOB.

PemiaTh KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3YS
rpaduyecKue npeacTaBICHuUS.

OcBauBaTh U NPUMEHSATHb HEPABEHCTBA NP PEIICHUN
pa3IMYHBIX 3a]1a4, B TOM YHUCJIE MPAKTUKO-
OPUEHTHUPOBAHHBIX
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Yuc10BbIE
MOCJIEJIOBATEIILHOCTH

21

[TonsiTre yncnoBou
MOCJIEA0BATEILHOCTH.
3ananue
MOCJIEA0BATEILHOCTH
PEKYPPEHTHON
dbopmyIon u

dbopmMyI0ii N-TO WIeHa.

Apudmernueckas u
reoMeTpHIecKas
MPOrPECCUM.
dopMyIisl N-TO
4jieHa
apupMeTHIECKON U
r€OMETPUIECKON
MPOTPECCUIA, CYMMBI
NEPBbIX N YICHOB.
N3obpaxkeHue 4jieHOB
apuMETHICCKON U
reOMETPUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPJIMHATHOU
MIJIOCKOCTH.
JInHeHbIN U
3KCIOHEHIIUAIbHBIN
pOCT.

CI10HBIE NPOLIEHTHI

OcBauBaTh U IPUMEHATD UHICKCHBIC 0003HAUCHHS,
CTPOMTH peveBble BICKA3BIBAHUS C UCIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHATUEM
N0CJIEOBATEIBHOCTH.

AHaau3upoBaTh GopMyiy N-To dieHa
IIOCJIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (hOpPMYITY

U BBIYMCJISITh WICHBI IOCIEA0BATEIbHOCTEH, 3a1aHHBIX
3TUMU (HOpMyJIaMHU.

YcraHaBaMBaTh 3aKOHOMEPHOCTH B IOCTPOEHUU
NOCJIEIOBATEIBHOCTHU, €CJIM BBIITMCAHBI IIEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(pMETUUECKYIO U TEOMETPUUYECKYIO
IPOrPECCHUH NP PA3HBIX CIIOCO0AX 3adaHUS.

Pemarts 3a71auu ¢ ucnonbp30BaHueM (GopMyr N-TO diieHa
apu(pMETUIECKON 1 TEOMETPUUECKON MPOTPECCUIA, CyMMBI
MEPBBIX N YJICHOB.

N300paxkaTh 4IeHBI TOCIIEIOBATEILHOCTH TOYKAMU

Ha KOOPJMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh nNpuMepsbl NPOLECCOB U SIBJICHUH

U3 peabHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUIECKOMN MPOTPECCUU, B TEOMETPUUECKON
POrpeccuu; N300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

PemaTh 3agaum, CBSI3aHHBIC C YHCIOBBIMU
MIOCJICIOBATEIHLHOCTSIMH, B TOM YHCJIE 33/1a41 U3 PEaTbHOU
KU3HH C UCTIOIh30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUIL, TpaUUECKOT0 KABKYJISATOPA U T.11.).
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Pematp 3a7a4n Ha CIIOKHBIE MPOILICHTHI, B TOM YHUCIIE
3aJ]a4i U3 peaybHOM MPAKTUKH (C UCIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MATEMATUKH

[ToBTOpEeHME, 0000IIEHNE,
CHCTEMATH3aIUs 3HAHUI

Hucna v BEIYUCIICHUS.
JlericTBUTENBHBIC YHCIIA

25

Yucaa u
BbIYMCJIEHUS (3aITUCH,
CpaBHEHHE, JICHUCTBUS
C JECUCTBUTEIBbHBIMU
YUCJIAMU, YUCIIOBAS
npsAMas; TPOLEHTHI,
OTHOUICHHS,
MPOIOPLINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJMHOKECTBO,
oTiepaliy HaJl MHOKECTBAMU; MCIOJIb30BaTh IpaduyecKoe
IPEICTaBIIEHUE MHOXKECTB JJISI OTMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 33134 U3 APYTHUX
y4€OHBIX MTPEMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTHIO U OCHOBHBIE
AEHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU. HATYPAIBHOE YHCIIO,
IIPOCTOE U COCTaBHOE YHCIIA, JENUMOCTh HATYPaJIbHBIX
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OKpYIJICHHE,
npuOIIKEeHuE,
OIICHKA; PeIlIeHUE
TEKCTOBBIX 3aja4
apupMeTUIECKUM
CIIOCOO0M)

PammonannsHBIE YnCa,
upparmoHaibHbIC
YHciIa, KOHSUYHBIE U
OECKOHEUHBIC
JECSITUYHBIEC TPOOH.
MHOX€eCTBO
JIEUCTBUTEIBHBIX
YHCelT,
JICUCTBUTEIBHBIC
YHCIa KaK
OCCKOHEYHEIC
JECSITUYHBIC IPOOH.
B3anmHo oHO3HAYHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
JICUCTBUTEIBHBIX
YHcel U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
MPSIMO.

CpaBHeHnue
JICHCTBUTEIBHBIX

YHUCel, IPU3HAKH IETUMOCTH, LEJI0€ YUCIIO, MOIYJIb YUCIIA,
OOBIKHOBEHHAsI U JIECATUYHAS APOOU, CTAaHIAPTHBIN BU]T
yucia, apupMEeTUUECKUil KBaJIpaTHBIA KOPEHb.
BbINoJIHATDH 1eHCTBUA, CPABHUBATDH M YNIOPSII0YMBATH
4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
OKPYTJISATh YKCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BHIYUCICHUMH.

PemaTth TekcTOBBIE 3a1a4U apU(DMETHIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4u, CoJCpKalue IPOLECHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIIHNE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSIHUE, IIeHA — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYAQ.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,

HAXOUTh PEIICHUE, IPUMEHSA MATEMATUYECKUI anmnapar,
HHTEPNPETHPOBATH PE3YJIbTAT

Pa3zBuBaTh npeacraBjieHHs O YUCIIaX: OT MHOXKECTBA
HaTypaJIbHBIX YUCEJI O MHOKECTBA ICMCTBUTEIIbHBIX YUCEIL.
O3HAKOMUTBCSH C BO3MOXKHOCTBIO MPEICTABICHUS
JIEUCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM TECSITHUHON
IpoOU, MPUMEHSTh JCCATUYHbIC TPUOKEHUS
paLMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCEIL.
HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
KOOPJAWHATHOM MPSMOM.

3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoJHATH, COUETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
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YHCell, apudmMeTnvecKue AeiiCTBUS C PAIMOHAIBHBIMU YHCIIAMH;
apupMeTuyecKue HAXOJUThb 3HAUYCHUS CTEIICHEN C LIEJIBIMU [T0KA3aTeIIMU U
KOPHEH; BBIYUCJIATH 3HAYCHUS YACIOBBIX BBIPAKECHUM.
IHony4yuTts npeacraBjaenne o 3HAYUMOCTU
JEUCTBUTEIBHBIX YACEN B IPAKTUYECKOU A TENbHOCTH
YeJI0BEKA.
AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
IpUOTMKEHUS 1eHCTBUTEIBHOTO YHCIIA TIPU PEIICHUH
3azay.
OKpyIJIsATh ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKUKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAUEHU N
AJredpanyeckue OnepupoBaTh NOHATHAMM: CTEIIEHb C LEIBIM
BbIPAKEHUS nokasareJyieM, apupMeTHIeCKuil KBaJIpaTHbI KOPEHbD,
(mpeobpaszoBaHue MHOTO4JIEH, ajaredpanyeckas JpoOb, TOKAECCTBO.
anredpanveckux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAKEHUN, 1o (popmyinam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHAJIbHBIE BBIPAKEHUS U BBIPAKEHUS C KOPHSIMH,
3HAYEHHUS) peaIn30BbIBATh PA3JI0KEHNE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYI pa3HOCTH
KBaJpaTOB M KBaJIpaTa CyMMBbI U PA3HOCTU; HAXOIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (OPMYJI peabHbIE IPOLIECCH
Y SIBJICHUS

DOyHKIUU
(moctpoeHue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HyJW G YHKIIAHA, TPOMEKYTKUA 3HAKOTIOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HauMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU NIPSIMAsi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMs, Tapadosa, runepooia.
Hcnoab30BaTh rpa)MKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJIsl pEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMy1aMu 3aBUCMMOCTH MEK1Y BEJIMUMHAMHU

OBLIEE KOJIMHECTBO
YACOB I10 I[TPOI'PAMME

136
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