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IHOACHUTEJIBHAA 3AIIUCKA

OenepanbHas paboyas MporpaMMa 10 MaTeMaTUKe JJs 0Oydaroluxcsl ¢ 3aJep)KKoil mcuxudeckoro pa3Butus (manee — 3IIP) ma ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHMs MOATOTOBIIEHA Ha OcHOBe DenepanbHOr0 rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0), denepanbHOil a1anTHPOBAaHHONW 00pa30BaTeIbHON
IpOrpamMMbl OCHOBHOT'O 00111ero oopa3oBanus sl 00y4JarOMIMXCsl ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3710poBbst (IIpukaz Munnpocsemenust Poccun
ot 24 nosiOps 2022 r. Ne 1025), denepanpHOil paboueld MporpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs MO Y4eOHOMY mpeameTy «MareMaThkay,
denepanbHON MPOrpaMMbl BOCIUTAHUS, C YIETOM paclpelleIeHHBIX 10 KJIacCaM IMPOBEPsIeMbIX TpeOOBaHMIA K pe3ynbraTaM ocBoeHHst DenepaabHOi
aJIaITUPOBAHHON 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs I OOYYarOIIMXCS C 3aJE€pP)KKOW MCHUXUYECKOro pa3BuThA. B
paboueii mporpaMMe y4TEHBI UCH | MTOJIOKEeHUs KOHIIENINY pa3BUTHI MaTeMaTHIeCKoro odpa3zoBanus B Poccuiickoii deneparum.

Hean n3yvyenust yaeGHOro Kypca

Anrebpa sBIsSeTcs OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHa o0ecreyuBaeT M3Yy4YeHUE JPYIMX JUCHMIUIMH, Kak
€CTeCTBEHHOHAYYHOT0, TaK W TYMAaHHUTapHOTO ILHUKJIOB, €€ OCBOCHHE HEOOXOOMMO ISl MPOAOJDKEHHS O0Opa3oBaHWsS W B TIOBCEIHEBHOW IKU3HHU.
PazButue y o0yyaroImuxcs Hay4HBIX npeJCcTaBIeHUN 0 IPOUCXOXKACHUU
U CYIIHOCTH aireOpanvecKkux aOCTpakiui, CIoco0e OTpaKeHUsS MaTEeMaTHYECKOW HAyKOW SIBJIEHUW M TPOLIECCOB B MPHUPOJIE M OOIIECTBE, POIH
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs B HAayyHOM IO3HAHMM M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAyYHOIO MHUPOBO33PEHHS M KadyecTB
MBIIUIEHHS, HEOOXOAMMBIX MAJI aJanTalld B COBPEMEHHOM LuppoBoM obmiecTBe. M3ydenue anreOpbl €cTeCTBEHHBIM OOpa3oM OOEeCHeurBaET
pa3BUTHE yMEHHUS HaOJl0JlaTh, CPAaBHUBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOU JEMCTBUS U BBIBO/BI, POPMYIUPOBATh yTBEpkAeHUA. OCBOCHHE Kypca alredpbl 00eceunBaeT pa3BUTHE JJIOTHYECKOTO MBIIILIECHHUS
o0yJaroImuxcs: OHM HCIOJIb3YIOT J€AYKTHUBHBIE M WHIYKTUBHBIE paccyXkJeHHs, o00OIIeHHe M KOHKPETH3alMio, abCTparupoBaHHWE M aHAJIOTHIO.
OOyuenue anreOpe nmpeanoaraeT 3HaUUTEIbHbIA 00BbEM CaMOCTOSTENILHOM JESATENbHOCTH 00yYaroIMXCsl, T0O3TOMY CaMOCTOATEIbHOE pEIIeHNE 3a1a4
€CTECTBEHHBIM 00pa30M SIBJISIETCS pealn3alneil 1esTeIbHOCTHOTO MPUHIUIA 00yUeHHUS.

B cTpykType mporpamMmsl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METONYECKUE JTNHHIH:
«Yucna W BBIYUCIEHHS»; «AJreOpanueckue BbIpaKEHHs»; «YpaBHEHUS UM HepaBeHCTBay; «DyHkmum». Kaxmas M3 3TUX copepikaTesbHO-
METOJIMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUEHHs Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich U B3aUMOAECUCTBYS C Jp yTUMU
ero nuHUSAIMHU. B XO0J€ U3YUYCHUA KypcCa O6y‘IaIOHII/IMCSI MPUXOAUTCA JIOTUYCCKH PACCYXKIAATh, UCITI0JIB30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ s35IK. B cBs13M
C ATUM LeNeco00pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpPHIE OCHOBBI JIOTMKH, MPOHHU3BIBAIOIIME BCE OCHOBHBIE pa3feiibl MaTeMaTH4eCKOTO
0o0pa3oBaHMsI W CHOCOOCTBYIOIIME OBJIIAJICHUIO OOYYArOIIMMUCS OCHOB YHHUBEPCAIHHOTO MAaTEMAaTHYECKOTO s3bIKa. TakuMm o00pa3oM, MOXKHO
yTBEPKIaTh, UTO COJIEPKATEIBLHON M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Aredpay SBISIETCS €ro HHTErPUPOBAHHBINA XapakTep.

ConepmaHHe JMHIA «YMcna W BBEIUMCICHHUS CIIYXKUT OCHOBOH JJIA )IﬂJ'II)HCfIHIGFO HU3YUYCHUSA MaTEMaTUuKU, CHOCO6CTByeT Pa3sBUTHUIO Y
o0yJaromuxcs JOrMYECKOro MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJb30BAThCs AJITOPUTMAMH, a TAKKe MPUOOPETEHHIO NMPAKTHUYECKUX HABBIKOB,
HGO6XOJII/IMI)IX JJIA HOBCG}IHCBHOﬁ JKU3HHU. Pa3zBuTHE TOHATHS O YHCJIe B OCHOBHOM IIKOJIE CBSA3aHO C panuoOHaJIbHBIMU U UppallOHAJIBHBIMHA YUCIIAMU,
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(bopMHpOBaHHEM IPEJICTaBICHUN O JEHCTBUTEIBHOM 4HCIE. 3aBEpLICHME OCBOCHUS YWCIOBOW JIMHUM OTHECEHO K cTaplieMy 3BEeHY OOILIero
oOpa3oBaHwUs.

CopneprxaHue IByX anredpandeckux JUHUHA — «AnreOpanyeckue BhIpaXEeHU» U «Y paBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y
o0yJaromuxcs MaTeMaTHIECKOro arnmnapara, HeoOOXOAUMOTO JUIS PELICHHS 33]a4 MaTeMaTHKH, CMEKHBIX IPEAMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3aja4. B ocHOBHOI 1IKOje yuyeOHbIM MaTepual IpyNIUpPYeTCss BOKPYT PAllMOHAIBHBIX BBIpAXKEHUH. Anredpa A1eMOHCTPUPYET 3HAYCHUE MaTeMaTHKH
KaK sI3bIKa JUIS MOCTPOSHHSI MAaTEMAaTUYECKUX MO/JIENICH, ONMMCAaHUs IPOIIECCOB U ABICHUN peabHOro Mupa. B 3amaun oO0yuenus anredpe BXOIAT TaKKe
JanbpHellee pa3BUTHE AITOPUTMUYECKOTO MBILIUIEHHS, HEOOXOJUMOI0, B YaCTHOCTH, JJIsl OCBOCHMsI Kypca MH()OPMATHKH, U OBJIAJICHUE HaBBIKAMMU
JeNYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cMMBOJIBHBIX ()OPM BHOCUT CBOM CHELU(PUUECKHUI BKJIaJ B pa3BUTUE BOOOpPaXEHMsI, CIOCOOHOCTEN K
MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanre (QyHKIHMOHATBHO-TpaUUSCKOW JIMHUW HAIEICHO Ha IIOJIyYCHHWE IIKOJBHUKAMH 3HAaHUH O (YHKIMSAX KaK BaKHEHIIICH
MaTeMaTHYeCKOM MOJEH /sl ONMCaHUs U UCCIIE0BAaHMs Pa3HOOOPa3HbIX MPOLIECCOB U SIBJIIEHUH B ipupoje U oduiectse. M3yuenue sToro Mmatepuana
CIIOCOOCTBYET PAa3BHTHIO y OOYYarOIIMXCS YMEHHS HCIIONb30BaTh pa3IMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMAaTUKU — CIIOBECHEIE,
CHUMBOJIMYECKHE, T'papruecKue, BHOCUT BKJIaJ B (POPMHUPOBAHUE MPE/ICTABICHUI O PO MaTEMATUKU B Pa3BUTUHU LIMBUIM3ALMU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMY IlaHy B 7—9 Kiaccax u3ydaercs Y4eOHbIH Kypc «Anredpa», KOTOPBIM BKIIOUAET CIEAYIONIME OCHOBHBIE Pa3Jeibl
cojiepkaHus: «Hucna u BBIYUCICHU», «ANTreOpandeckue BhIpaKeHHs», «Y paBHEHHSI U HEpaBEHCTBa», «DYHKIIUNY.

VY4eOHbIi M1aH Ha U3ydeHne anreOpsl B 7-9 Kilaccax OTBOIUT HE MeHee 3 yU4eOHBIX YacoB B HEJIENIO B TEUEHUE KaXKIOTO Toa 00yueHUs, BCEro
3a Tpu roja o0y4yeHus — He MeHee 306 yueOHBIX YacoB.

COJEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»
9 KJIACC

Yuciia 1 BBIYHCTICHUSA

PannonaneHbple uyncia, *MppaldOHANbHBIE YMCIA, KOHEYHblE U OECKOHEUHbIE AECATUYHBbIE IpoOU. MHOMXKECTBO IEWCTBUTENIBHBIX YHCEN,
JeWCTBUTENbHBIC YHCa KaK OECKOHEUHBIE JIeCATUYHBIE JpoOu. B3aMHO 0JTHO3HAYHOE COOTBETCTBHUE MEXKy MHOXKECTBOM JICHCTBUTENBHBIX YHCEN U
KOOPIMHATHON IIPSIMOIA.

CpaBHeHHE 1eHCTBUTENBHBIX YHCell, apu(MeTHYecKue IeHCTBUS C IeHCTBUTEIbHBIMU YHUCIaMH *.

PazMepbl 00bEeKTOB OKPYXKAIOLIET0 MUPA, JITUTEIBLHOCTh IIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HAaUCHNE BEIMUMHBI, TOUHOCTD MpuOImkenus. Okpyrienue yucen. [Ipukuika v olieHKa pe3ylbTaToOB BbIUUCICHHH.

YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBangpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOISIIMXCS K KBaJpaTHbIM. bukBagpaTHoe ypaBHeHuWe. *[Ipumepnl perieHus ypaBHEHHM
TpeThel U 4YeTBEPTON CTENEHeH pa3IoKeHUEM Ha MHOXKUTEIH *,
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Pemenue npoOHO-palOHAIBHBIX YPAaBHEHUH.

Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M.

VYpaBHeHHEe ¢ IBYMsI IEPEMEHHBIMH U ero rpaduk. Pemenue cucreM ABYX JUHEMHBIX YpaBHEHUH ¢ JBYMs IepeMeHHbIMU. PemieHue cucrem
IBYX ypaBHEHHMH, OJHO M3 KOTOPBIX JHMHEHHOE, a Apyroe — BTOpPOW creneHu. ['paduueckas HMHTEpIpETAMsl CHUCTEMbl YPaBHEHHH C ABYMS
[IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PemieHne cHCTeM JMHEWHBIX HEPABEHCTB C OJHOW INepemMeHHOW. KBaagpaTHbie
HepaBeHCTBa. [ paduyeckas MHTEpIIpeTalrs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMHU.

DOYyHKIUH
KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiicta. [Tapabona, KoopaAuHATH BEPIIMHBI 1apadoIIbl, OCh CAMMETPUH apaloIbl.
I'paduku byHKINA: y = kx, y = kx + b, y =,
y =
X——\X
sV =
kxkx

U UX CBOWCTBA.

Yucii0BbIE 0CJI€10BATEIBHOCTH U MPOrPeCcCUM

[ToHsATHE YNCIIOBOM MOCIEA0BATENLHOCTH. 3a/laHUE MTOCIIEeI0BATENbHOCTH PEKYPPEHTHOM popMyioii u popmynoil #-ro uieHa.

Apudmernueckas U reoMerpuueckas nporpeccu. @opmyinsl #-ro wieHa apuGMeTHIecKor U reOMeTpUUYECKON pOrpeccuii, CyMMbI MIEPBBIX 7
YJICHOB.

*N300pakeHne YICHOB apu(METHUYECKOM U TEeOMETPUUECKOW MPOrpeccHii TOYKaMU Ha KOOPJIWHATHOM IUIOCKOCTH. JIuHEWHbIH u
HKCHOHEHIHAIBHBIN pocT. ClI0KHBIE TPOIIEHTHI *.

TIIJIAHUPYEMBIE TPEIMETHBIE PE3YJbTATBHI OCBOEHUSI ®EJEPAJTBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»
OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO oOImero oOpa3oBaHHS JODKHO OOECIeUMBATh JTOCTHIKCHHE CIIETYFOIINX
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:
9 KJIACC
Yucsia v BIYMCJICHUS
CpaBHUBATH U YIOPSAI0YNBATH PANIMOHAIBHBIC H HPPAITHOHATLHBIC YHCIIA.
BreimonuaTe apudMeTndeckre AeHCTBHUS ¢ pallMOHAIBHBIME YHCIIAMHU, COYeTasi YCTHBIE U MHUCHMEHHBIE MPHUEMBI, BBITIOIHATH BBIYUCICHUS C
HPPAIMOHAIEHBIMH YUCJIAMHU.
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Haxonuth 3HaueHUs CTENEHEN C LEeJIBIMU [TOKA3aTeNIIMU U KOPHEW; BBIYMCIIATh 3HAYEHUS YUCIOBBIX BBIPAKEHUM.

OKpyrisTh 1eHCTBUTENbHBIC YHUCIIA, BBIMOIHATD MPUKUAKY PE3ybTaTa BEIUUCICHUN, OIICHKY YHCIOBBIX BHIPAXKCHHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemars nuHeitHBIC ¥ KBaJpaTHBIC YPABHCHUS, YPABHEHUS, CBOISAIINECS K HIM, TPOCTEHIIINE JPOOHO-pAIMOHAILHEIC YPABHCHHUS.

Pewmate npocreiimme cucteMsl IBYX JMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU M CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE
HE SIBJIAECTCS IMHEUHBIM (110 BU3YaJIbHOM OMOpE).

Pemarp mpocTeifiiine TEKCTOBBIE 3a/layu ajlreOpandyeckuM CIocoOOM C MOMOINBIO COCTABJICHHS YpaBHEHHUS WJIM CHCTEMBI JIBYX YPaBHEHHH C
JBYMSI IEPEMEHHBIMHU.

[IpoBoauTh mpocTeliIne HCCIeAOBaHUS YPAaBHEHUW W CUCTEM YpaBHEHHH, B TOM 4YHCIE C HpPUMEHEHUEM TIpaduyecKuX MpeacTaBICHHMA
(ycTraHaBIIMBaTh, UMEET JIM YPaBHEHUE WIIM CUCTEMA YPaBHEHUN PEIICHHUS, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; U300pa)kaTh pPelICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOMA, 3alHCHIBATH PEIICHUE C
MTOMOIIIbIO CHMBOJIOB.

Pemarp cuctembl THMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEUICHHE CHCTEMBI
HEPaBEHCTB HA YMCJIOBOU MPSAMOM, 3aIMUCHIBATH PEIICHUE C TTOMOIIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEpAaBEHCTBA MPU PELICHUH PA3IMYHBIX 3aa4.

DOyHKIUH
Pacnio3naBath GyHKIMM M3Y4eHHBIX BUJIOB. [l0Ka3pIBaTh CXEMaTHUECKH PACIONOXKEHHE Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QPyHKIMN BUOA: ¥ =
kx,y=kx+b,,y=ax2 + bx +c,y=x3,y =

x—Vx

kxkx

B 3aBUCHMOCTH OT 3Ha4€HHUI KOA((PULIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpoutb 1 n300paxkaThb cxeMaTHUECKH rpaduKy KBaJpaTHUHBIX (QYHKIUI, ONMHUCHIBATH CBOWCTBA KBaAPATUYHBIX (DYHKIUN MO UX TpaduKaMm.

Pacno3znaBath KkBajpaTHuHyto (QYHKIUIO 1O (opMmyle, NPUBOAUTH IMPUMEPbl KBAaAPATUYHBIX (YHKIUN U3 peaNbHOM KHU3HU, (PU3HKH,
TEOMETPHH.

YuciaoBble N0OC/1€10BATEILHOCTH U POrPeccum

Pacnio3naBath apumMeTryecKyro 1 FreOMETPUUECKYIO TPOrPECCUU IPU Pa3HbIX crioco0ax 3aJaHus.

BBINONHATE BBIUMCIIEHUS C UCIIOIB30BaHUEM (OPMYII 7-TO YJeHa apU(PMETUIECKON U T€OMETPHUECKOM MPOrpeccHii, CyMMbI IIEPBBIX 7 YICHOB
(c omopoii Ha CITPaBOYHYIO0 HH(POPMAIIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YMCIIOBBIMHM IIOCJIEOBATEIBHOCTAMHU, B TOM 4YHCIE 33Jaud W3 pEAJbHON JKU3HU (C MCIOJIb30BAaHUEM
KaJIbKYJATOPA, HU(GPOBBIX TEXHOJIOTHI).

V=
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TEMATHUYECKOE ITIJTAHUPOBAHUE
9 kaacc (ae menee 102 4)

HasBanue
pa3aesa (TemMbl)
OcHoBHoOe coepkaHue OcHoBHbBIE BH/bI 1eSITEIbHOCTH 00y4Yal0IIMXCsl
Kypca (4uci10
4acoB)
Uuciaa u PannoHanbHble 4Kcla, *UppalMOHANIbHBIE 4MCIa, KOHE4YHble H|Pa3sBMBaThL  mpeacTaBjieHMsi O  4YMclIaXx: OT  MHOXKECTBA
BbIYHMCJICHHS. OECKOHEUHbIE JAECATHUYHBIE IpoOu. MHOXECTBO J€HCTBUTENBHBIXHATYPAIBHBIX YHCEI 10 MHOXKECTBA JEHCTBUTEIIBHBIX YHCEIL.
/lelicTBUTEIbHBIE [UUCEN; JCHCTBUTEIbHBIE YHUCIA KaK OECKOHEUHbIE JeCATUYHbIC(O3HAKOMHUTBCS c BO3MOKHOCTBIO IIPEACTABIICHUS]
KL W E] npoOu. B3auMHO OHO3HAUYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM[ICHCTBUTENBHOIO 4YHCIAa KaK OECKOHEYHOM JecATUYHOH Jpobu,
(9 u) NICIICTBUTENBHBIX YHCE W MHOXECTBOM TOYEK KOOPAMHATHOM[IPMMEHATb  JIECATUYHbIE INPUOJIMKEHUS  pAlMOHAJIbHBIX U
[IPSIMOM. MPPALMOHATIbHBIX YHACE.
CpaBHEHHE JIEHCTBHUTENBHBIX YHCEN, apupMETHYECKHE NeHcTBUS C|*3amuchbiBaTh, CPABHUBATH M YNOPSJI0YUBAThH JCHCTBUTEIHHBIC
NeliCTBUTENIbHBIMU YHCIIAMMU. * yrcia ™,
[[prOnmxEHHOE 3HAaUEHNE BEIMUMHBI, TOUHOCTD MPUOJIUKEHUS. BbINOIHATL, CcOYeTass YCTHBIE W IIMCBMEHHBIC  IPUEMBI,
Oxpyrnenne  uyucen. llpukuaka u  oueHKa  pe3yiabTaTOBAPpH(METHYECKHe [eHCTBMA C  PALMOHAIBHBIMM  YHCIIAMU;
BBIYMCIICHU. HAXOAMTh 3HAYCHMS CTEIEHEH C LENBbIMU IOKa3aTeIsIMU U KOpHEH;
BbIYHMCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUM.
[lo1y4uTh NMpeACTaBJeHHE O 3HAYUMOCTU JEHCTBUTEIBHBIX YUCE
B [IPAKTUYECKOU JEATEIbHOCTH YEI0BEKA.
AHAJIM3UPOBATL W JeJaTh BbIBOABI (IIOCJI€ COBMECTHOIO
AQHAJM3a) O TOYHOCTH NPUOJMKEHUS NEHCTBUTENBHOTO YHCIA MpH
[pELIEHUY 3a]1a4.
OKpyrasiTe JEHCTBUTEIBHBIE YHCIA, BBINOJHATH NPUKHAKY]
[pe3yibTaTa  BBIYMCIECHUM,  OLEHKY  3HAYEHUH  YUCIOBBIX
BBIPAKCHUI.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHA MATEMATHKH.
YpaBHeHust UIuneliHoe ypaBHeHue. PemieHune ypaBHeHuU#, cBoadmuxca KOcBauMBaTh, 3alIOMHHATH M NPUMEHATH rpaduyeckue MeTOAbl
U HEPABEHCTBA.  |TMHEHHBIM. [pU pELIEHUH YpaBHEHUN, HEPaBEeHCTB U UX CHUCTeM (IpH
YpaBHeHust KBagpatHoe ypaBHeHue. PerieHue ypaBHEHHH, CBOJSIIMXCS [HEOOXOAMMOCTH C ONOPOM HA alTOPUTM YUEOHBIX JEHCTBUIA).
C OJIHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHS. Pacno3HaBaThb 1ieJble U IPpOOHBIE YpaBHEHUS.
nepeMeHHOU *[IpumMepsl pemieHus] ypaBHEHUI TpeTbell M 4eTBEPTOM cTeneHeiiPemiaTh JMHeliHble W KBajJpaTHble YPaBHEHHUsl, YpPaBHEHUS,
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(14 1) [Pa3IOKCHUEM Ha MHOXKHUTEITH. * CBOAAIIMECS K  HHM, THpoOCTeHIIMe  JpOOHO-paliOHAIbHBIC

Pemenvie 1poOHO-palMOHAIBHBIX YPaBHEHUH. [YpPaBHEHUS.

PerieHne TEKCTOBBIX 33aau alre0OpandeckuM METOAO0M. IIpeanaraTb BO3MOXKHBIE CHOCOOBI PpEIIEHUS TEKCTOBBIX 3ajad,
00CYKIaTh UX M peliaTh TEKCTOBBIC 337a4l Pa3HbIMHU CIIOCOOAMHU.
3HAKOMHTBLCS ¢ HCTOPHEH Pa3BUTHS MATEMAaTUKH

YpaBHeHust UlnHeliHOoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk. OcBauBaTh W NPHUMEHATH IPUEMBI pPEIICHUS CUCTEMBI JIBYX
1 HepaBeHCTBa.  (CucTeMa JBYX JMHEHHBIX YpaBHEHHUH C JBYMs IIEPEMEHHBIMHU M CEJIMHEHHBIX YPAaBHEHUN C JBYMsl IIEPEMEHHBIMM M CUCTEMBI JBYX
Cucrembl pemieHue. Perienue cucrteM ABYX ypaBHEHUM, OJHO W3 KOTOPBIX[ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SIBJISETCS JIMHEHHBIM (110
YPABHEHHH NIMHEWHOE, a IPYyro€ — BTOPOU CTEIEHHU. BU3YaJIbHOU OT10pe).

(14 9) ['paduueckas wWHTepHpeTanus CHCTEMBl ypaBHeHHH ¢ JByMmscmoJib30BaTh (yHKIMOHATBHO-TpaQUUECKHE TPEACTABICHUS IS

[IEPEMEHHBIMU. pelIeHns U UCCIeJ0BAHUA YPABHEHUN U CUCTEM.

PereHrie TEKCTOBBIX 3aJa4 alIredpanyeckuM crocoooMm. AHAJIM3MPOBATh TEKCThl 3a]aY, pellaTb UX alredpanyeckuMm
CIIOCOOOM: MepexXoAuTh OT CJIOBECHON (DOPMYIUPOBKU YCIOBUS
Bajaul K ajreOpandyeckoidl MOJAEIM MYTEM COCTaBJICHHUS CHCTEMBI
YPaBHEHMI{; pemiaTb COCTaBICHHYIO CHUCTEMY  YpPaBHEHUI;
HHTEPNPETHPOBATH PE3YJIBTAT.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHsI MATEMATHKU

YpaBHeHust UuciioBble HEPABEHCTBA U UX CBOMCTBA. Yurars, 3alUCbIBATD, NOHUMATh, HHTEePIPEeTHPOBATH
U HepaBeHCTBA.  |/IMHENHBIE HEPABEHCTBA C OAHOW IIEPEMEHHOM U UX pPELICHUE. HEPaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
HepaBeHncrsa CucreMbl JIMHEHHBIX HEPABEHCTB C OJHON NEepeMEeHHOM U uX/BbIMOJHATH MpeoO0pa3oBaHUsS HEPABEHCTB, HCMOJIb30BATH IId
(16 1) [peLIeHuE. peoOpa30BaHuUs CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBagpaTHbIC HEPAaBEHCTBA U UX PELICHHUE. Pacno3HaBaTh JIMHEWHBIC U KBaIPAaTHHIE HEPABEHCTBA.

['paduueckass MHTEpPIIpETaLMsl HEPABEHCTB U CUCTEM HepaBeHCTB c[PemiaTh jgMHENHbIE HEPAaBEHCTBA, CHCTEMbl JMHEHHBIX HEPABEHCTB,

IByMS IEPEMEHHBIMHU. CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIMX KBAJIpaTHOE HEPABEHCTBO, U
[peIIaTh UX; 00CYKAATh [10JYUEHHBIE PELICHHU .

N300paxkarh perieHre HEpaBeHCTBA M CHUCTEMbl HEPAaBEHCTB HA|
YUCIIOBOU IIPSIMOY, 3aNIMCBIBATH PEILICHKUE C IOMOIIBI0 CUMBOJIOB.
PemiaTth KBajgpaTHble HEPABEHCTBA, MCHOJb3Yys Trpaduueckue
[IpEACTABICHMUS.
OcBanBaTh M NPUMEHATH HEPABEHCTBA IIPU PEIICHUM PA3ITMYHBIX
3a/1a4, B TOM YHCJIE IIPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanpatuunas Qynkuus, e€ rpaduk u cBoiictBa. Ilapabona,PacnosHaBaTh BUAbI H3ydaeMblX (YHKIUN; HIIOCTPHPOBATH
(16 9) KOOPIMHATHI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHH MapadoJIbl. CXeMaTH4YeCKH, OOBSICHATH pAaCIOJIO)KEHHE Ha KOOPJAMHATHOM|
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CrernieHHbIC (YHKIIMU C HATYpaJbHBIMHU TOKa3aTelsIMH 2 W 3, HX

rpaduKu 1 CBOMCTBA.

['paduku pynkumii: y = kx,y = kx + b,,y = ax’,y
X——VX

= ax3’y =

, Y =
kxkx

I0ckocTH TpadukoB GyHKIMA BUma: y = kx, y = kx + b, , y =

2 3
ax’, y = ax’,
y =

xVx

V=
kxkx

B 3aBUCHMOCTH OT 3Ha4eHUH KO0A()(OUIIECHTOB; OMUCHIBATH UX
CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYO QYHKIIHIO 110 GopMmyiie.

[IpuBOAMTH MPHUMeEPHI KBAIPATHYHBIX 3aBUCHMOCTEH U3 PealbHOM
PKU3HH, (DU3UKU, TEOMETPHUH.

BoisiBJsITH U 0000maTh OCOOCHHOCTH Tpaduka KBaJAPATUIHOH
byHknun Yy = ax’ + bx + ¢ (pm HEOOXOIUMOCTH v
HaIPAaBJISAIOLIEH TTOMOIIIBIO).

CTpouTh W M300pa’kaTh CXeMaTH4YeCKHM TpadUKH KBaJIpaTUYHBIX|
(bYHKIMIA, 33JaHHBIX QOpMYJIaMu Buaa y = ax’, y = ax’ + ¢, y =
a(x + p), ¥y = ax’ + bx + ¢ (Ipu HEOOXOAMMOCTH C BH3YyaJIbHOM
OTIOPOi).

AHATM3UPOBATh M NPHMEHATH CBOMCTBA M3YYCHHBIX (QYHKIHH
U1l UX TIOCTPOCHHS, B TOM YHCIIE C TOMOIIBIO II(PPOBBIX PECYPCOB.

UncioBbIe
M0CJIe10BaTeJNbHOC
TH

(15 4)

[loHsATHE YMCIIOBOM MTOCIIEI0BATEIBHOCTH.
3azaHue  IOCJIENOBATEIIBHOCTH  PEKYPPEHTHOM
(bopMyII0# 7-TO UsIeHa.

Apudmernueckas U reomerpudeckas nporpeccuu. Oopmyssl 7-T0
wieHa apu(pMETHYeCKOH U TI'eOMETPUYECKOM MpOrpeccHil, CymMMbl
[IEPBBIX 71 YWICHOB.

*N300pakeHue UJICHOB apuU(METHUECKOW M TI'eOMETPUYECKOM
[TPOTrPECCUI TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.

JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.

C0KHBI€ TPOLIEHTHI. *

dopmynoit  u

OcBauBaTh W NPHUMEHATH UHICKCHbIE O003HAYEHUS, CTPOMTH|
peYeBble BBICKa3bIBAHMSA C HCIIOJB30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IOHATHEM I10CJIEJ0BATEIbHOCTH.

AHAIU3UPOBATh (DOPMYIy #-TO WiIEHa IOCIENI0BaTEIbHOCTH WY
[PEKYPPEHTHYIO bopmymy " BBIYHCJATH YJIEHBI
[TOCJIEI0BATEIBHOCTEN, 3a/IaHHBIX TUMU dbopmynamu.
Y cranaBimBaTh 3aKOHOMEpPHOCTh B IIOCTPOEHUN
[OCJIEZIOBATEIbHOCTH, €CIM BBIIUCAHBl IEpPBbIE HECKOJIBKO €€
YIECHOB.

Pacno3zHaBaTh apu(MeTHUYECKYI0 U T€OMETPUUYECKYI0 MPOTPECCHH
[pU pa3HBIX crloco0ax 3aJaHus.

Pemiath 3a7auyd ¢ WCMOJIB30BaHHEM (HOpPMYT #-TO  WICHA]
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apuMeTUYECKOil 1 TeOMETPUUECKON MPOrpecCuii, CyMMbI MIEPBBIX 71
YJICHOB C OMOPO Ha CIIPABOYHYIO HH(OPMAIIHIO.

*W300paxkaTh  4WICHBl  IOCJIENOBATEIBHOCTH  TOYKAMHM  HA|
KOOPJIUHATHOMN TUIOCKOCTH *.

PaccmaTrpuBaTh npuMepbl NMPOLECCOB M SIBJIEHHH U3 peajbHOU
PKU3HU, WLIIOCTPUPYIOIIHE HW3MEHEHHE B  apHPMETHUECKOH
[IPOrpecCuy, B T'EOMETPHUYECKOM Mporpeccuu; *uzobpaxarb
COOTBETCTBYIOIIME 3aBUCUMOCTH Tpaduyecku™.

PemiaTth mpocreiilime 3aJayM, CBS3aHHBIE C  YHCJIOBHIMY|
MOCJIEIOBATEIBHOCTSAMH, B TOM YHCJIE 33/1a4H U3 PEabHON JKU3HU C
MCIIOJIb30BAaHUEM IH(PPOBBIX TEXHOJOTUN (PIEKTPOHHBIX TaOIHII,
rpagu4IecKOro KaabKyIsTopa U T.I1.).

*PemiaTh 3a7auu Ha CIIOKHBIE MPOLEHTHI, B TOM YHUCIE 3aJla4d U3
[peaJIbHOM MPAKTUKH (C UCIIOIb30BAaHUEM KaJIbKYJIsATOpA). ™
3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTH MATEMAaTHKU.

I[loBTOpEeHue, Uucna wu  BblUMcIeHWs (3amuch, CpaBHEHUe, jedcTBUA clOmepupoBaTb  MOHATHSIMHM:  MHOXKECTBO,  IOJMHOKECTBO,

00o01menne, NeiCTBUTENPHBIMU ~ YMCJIAMH, YHCJIOBas MpsMas; MPOLEHTHLONEpPAllMd HaJ MHOXXECTBAMHU; HCHOJb30BATH TI'papUuecKoe

CHCTEeMATH3aIUsl (OTHOIICHUS, NPONOPIHUH; OKPYIJIEHHWE, MPUOIMKEHHE, OLIEHKA;IPEJACTaBICHUE MHOKECTB ISl OMHCAHMSI PEalbHBIX IPOLIECCOB U

3HAHUU [pelIeHre TeKCTOBBIX 337a4 apu(PMETUUECKUM CIIOCOOOM). SIBIICHUI, TIPY PEIIeHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

(18 u) AKTYaJIM3MpPOBAaTh TEPMUHOJOTHI0 M OCHOBHBbIC [eHCTBHUA,
AJiredpanyeckue BbIpaxeHusi (peoOpa3oBaHue anreOpanyecKuX|(CBA3aHHbIe ¢ YHCJAAMHU: HATYPAIBHOE YUCIIO, IPOCTOE U COCTABHOE
BBIPAKEHUI, TOMMYCTUMbIE 3HAYECHMUS). YUClIa, JEIUMOCTh HATypaJbHBIX YHCEJ, IPU3HAKU JEIMMOCTH,
@yHkuuu  (IOCTPOCHHME, CBOWMCTBA  M3YUEHHBIX  (YHKLUI;[IEeI0e Yuciao, MOAYy/b YMCia, OOBIKHOBEHHAs U JeCATUYHas Ipoou,
rpadguyeckoe penieHne ypaBHEHUH U UX CUCTEM). CTaHJAPTHBINA BUJT YUCIIA, apu(METUUECKUN KBAIPATHBIA KOPEHb.

BbINOIHATL AeHCTBHUS, CPABHUBATH W YNOPAJA0YMBATH UHCIA,
[PEICTABJIATh YHCIIA HA KOOPJAMHATHOM MPSIMOM, OKPYIJISITh YHCIIA;
BbINOJHATH NPUKHUIKY W OLEHKY PE3YJIbTaTa BHIYUCICHUI.
PemiaTh TeKCTOBBIE 321a4M aPUDMETUUECKIM CTIOCOOOM.

Pemiars mpakruyeckue 3aavM, COACpPKALIME IPOLEHTHI, JOJIH,

JacTH, BBIPAXKAIOUIME 3aBUCUMOCTHU: CKOPOCTh — BpeMs —
paccrosiHue, I[EHa — KOJMYECTBO — CTOUMOCTb, 00BEM
paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPYZA.

Pa30uparh peajbHble KU3HEHHbIE CUTYallH, GOpPMYJIMPOBATh HX
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Ha  s3bIKE MAaTeMaTUKH, HAXOAMThb  pCIICHHE, MPUMEHSA
MAaTEMaTUYECKUI anmnapaT, HHTepIpPeTHPOBATh PE3YyJbTaT
OnepupoBaTb NOHATHUSIMM: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTHYECKHI KBaJIpaTHbBIN KOpEHb, MHOT'OYJIEH,
anreOpandeckas ApoOb, TOKIECTBO.

BbINOJIHATL OCHOBHBIC JACHCTBUS: BBIIOJHATH PACYETHI IO
dbopmynamM, mpeoOpa3oBBIBaTh IENbIE, APOOHO-pAllMOHATLHBIC
BBHIPAKEHUSI U BBIPAXKEHUS C KOPHSAMH, PEAIN30BbIBATh PA3JI0KEHUE
MHOI'OYJICHA Ha MHOJMKHTEIIM, B TOM 4YHCJIE C HCIIOJb30BaHUEM
(opMyJI pa3HOCTH KBaJapaToOB M KBajpaTa CYMMBI W Pa3HOCTH (C
OMOpPOM Ha CHPaBOYHYIO HH(OPMAIIHIO); HAXOIUTh JIOMYCTUMBIC
BHAYCHHUS] TEPEMEHHBIX ISl APOOHO-pAllMOHATBHBIX BBIPAKECHHM,

KOpHEH.

Moae1upoBaTh C IOMONIbI0 (OPMYNI pEalbHbIE IPOIECCH U
STBJICHMSL.

OnepupoBarb NOHATHSAMHU: (QYHKIUSA, rpaduk GYHKIUH, HYIH
(YHKIMH,  NPOMEXYTKM  3HAKOMOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHMsl, yObIBaHUS, HauOoiblllee W HaUMEHbIlee 3HAYCHUS]
(yHKIIMU.

AHAJIM3MPOBATh, CPABHUBATH, O0CY:KAaTh CBOWCTBa (DYHKIM,
CTPOUTH UX I'papuKu.

OnepupoBars MOHATHSAMM: IpsMas  [PONOPLUUOHAIBHOCTD,
oOpaTHast IIPONOPLUOHAIBHOCTb, JUHENHAs byHKIMS,
KBajpaTH4Has QyHKIUS, Hapadosa, runepooa.

M cnosib30BaTh rpaguKu I OIPEIEICHUS CBOWCTB, IPOLECCOB U
3aBUCHUMOCTEH, Ui pelIeHHs 3a/1ad U3 APYTruX yu4eOHbIX MPEIMETOB
1 peaJlbHOW JKM3HM; MOJEJMPOBATh C IIOMOLIbIO TpaduKoB
[pE€abHBIE MPOLECCHI U SABJICHMUS.

Boipaxath (popMyJIaMH 3aBUCHMOCTH MEXAY BEIMUNHAMMU.
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