2.1.5.Aareopa

denepanpHas pabouast mporpaMma yaeOHOro Kypca «Asnredpa» B 7-9 kiaccax
IlosicHuTENnbHASA 3aIIUCKA.

Anrebpa sBisIeTCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO 00IIero oopazoBaHusi: OHa 0OecreyrBacT
U3y4eHHE APYTuX AUCHUIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'YMaHMTAapHOTO LUKJIOB, €€ OCBOCHHE
HE00XO0IMMO ISl IPOI0JDKEHUsT 00pa30BaHUs U B TOBCETHEBHOM JKM3HU. Pa3BuTHE y 00y4aromMXCcsi HAyYHBIX
NPEJICTABICHUA O TMPOUCXOXKIACHUM U CYIIHOCTH anreOpanyeckux aOCTpakiuii, crmocobe OTpaxeHHs
MATEeMAaTHYECKON HAyKOW SBJICHHA W TMPOIECCOB B MPHPOJAEC U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJICJIUPOBAaHUS B HAayyHOM I[IO3HAHUM M B TIPAKTHKE CIOCOOCTBYEeT (OPMUPOBAHUIO HAYYHOTO
MUPOBO33PEHHUS U KAUE€CTB MbIIUICHUS, HEOOXOUMBIX I aJlalTallii B COBPEMEHHOM IIU(POBOM OOIIECTBE.
Nzydenmne anreOpsl obecrieunBaeT pa3BUTHE YMEHHUS HAOMIOIaTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEHCTBUS U
BBIBOZIBI, ()OPMYIHPOBATh yTBepkAeHHUA. OCBOeHHE Kypca anreOpbl 00ecreyrBaeT Pa3BHTHE JIOTHYECKOTO
MBIIUICHHUS] O0YYarOIUXCs: OHM HCIONB3YIOT NEAYKTHBHBIE M MHIYKTHBHBIE pacCyXIeHHs, 0000meHne u
KOHKpeTH3aIuio, abctparupoBanue u ananoruto. OOydeHue anreOpe mpeanoyiaraeT 3HAUUTENbHBIH 00BEM
CaMOCTOSITENIFHOW JICATEIIbHOCTH OOYYaIONIMXCS, MOITOMY CaMOCTOSITEIbHOE pEIICHUE 3a/ad  SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B crpykrype mporpammbl yd4eOHOro Kypca «Ajredpa» sl OCHOBHOrO 00IIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHUMAIOT  COJEpPXKATEIbHO-METOJUYECKHe JUHHH: «Yucna W BBIYHCICHHUAY,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUsS U HepaBeHCTBa», «DyHkmum». Kaxmas wu3 31Hx
COJIEPKATENbHO-METOMYECKUX JIMHUM pa3BUBaeTCs Ha TMPOTSDKEHUH TpEX JIeT U3Y4YeHHs Kypca,
B3aUMOJICHCTBYS C JPYTMMH €ro JIMHUSAMH .B XoJe m3ydeHus y4eOHOro Kypca OOYJaromuMcs TPUXOIUTCS
JIOTHYECKH PACCYKJaTh, UCHOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3THUM B MporpaMmy
ydaeOHOro Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBHI JIOTHKH, MPEACTABICHHBICE BO BCEX OCHOBHBIX
paszienax MaTeMaTHU4ecKoro oOpa3oBaHUsi M CHOCOOCTBYIONIME OBJIAJIEHUIO OOYYarolUMMHUCS OCHOB
YHUBEPCAJIBHOIO MaTeMaTH4ecKoro s3bika. CozepkaTeIbHONH U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca
«Anrebpay SBIAETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUU «Uucna W BBIUKCICHUS» CIY)KHUT OCHOBOW Ui JaidbHEHMIIEro HW3Yy4eHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS JIOTHUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS
MOJIb30BATHCSl ANTOPUTMaMH, a TaKKe MPHOOPETEHUIO MPAKTHYECKHX HABBIKOB, HEOOXOMUMBIX IS
MOBCEHEBHOM kM3HU. Pa3BUTHE MOHATUSA O YKCIe HAa YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs CBSA3aHO C
palroHaTbHBIMU U HPPANMOHATBHBIMU YHCIIaMHU, (POpMHpPOBAHUEM MPEACTABICHUN O AEHCTBHUTEIHLHOM
yyclie. 3aBepllieHre OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeHeMY o01ieMy o0pa30oBaHHUIo.

Copmepxanue JBYX anreOpanyecKkux JIMHUH — «AJreOpanyeckue BBIpaXEHHUS» W «YpaBHEHUS U
HEPAaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOy4AIOUIMXCSI MAaTEMaTHYECKOro amnmnapara, He00XO0JHUMOro
JUTS pelIeHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB W MPaKTHKO-OPUEHTHPOBAHHBIX 3aj1ad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus y4eOHBIN MaTepuan TPYNIUPYETCs BOKPYT PAIlMOHATBHBIX BBIPAKEHUH.

Anrebpa AEeMOHCTpUPYET 3HAYEHHE MATeMAaTUKH KakK SI3bIKa JJIsi MOCTPOEHUS MAaTeMaTH4YEeCKHX Mojiejei,



OINKCaHMsI MIPOLIECCOB U SBJIEHUN pealbHOro Mupa. B 3amaum oOyueHus anredbpe BXOIAT TakKe JaybHeiIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, JJIs1 OCBOEHUS Kypca UH()OPMATHKH,
U OBJIaJICHUE HaBbIKAMH JIEAYKTHBHBIX paccyxkieHuid. IIpeoOpa3oBanne CUMBOJIBHBIX (pOpM crocoOCTBYyeT
Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTENH K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHAIBHO-TPAQUUECKOW JIMHUM HAIeJeHO Ha TOJXy4eHHEe OOydYaronMMHUCs
3HaHUM O (QYHKIOUAX Kak BaKHEHIIeH MaTeMaTH4ecKOoW MOJENM JUIsl ONUCaHUA M MCCIEeIOBAHUsA
pa3sHOOOpa3HbIX MPOLIECCOB U SABJIECHUIN B IPUPOJIE U OOLIECTBE.

W3yuenne Matepuania CIOCOOCTBYET pPAa3BUTHIO Y OOYYalOUIMXCS YMEHHsI HCIOJIb30BATh pPa3IUYHBIC
BBbIpa3UTEIbHbIEC CPEJICTBA A3bIKA MATEMATUKH — CIIOBECHbIE, CUMBOJIMUECKHE, TpaduuecKkue, BHOCUT BKJIAJ B
(dopMHpOBaHUE MPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTUN [IUBHIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7—9 Kilaccax u3ydaercs yuaeOHbIH Kypc «AnreOpay, KOTOPBIA BKIIOYAET
CJIEAYIOIIME OCHOBHBIE pa3feiibl coiepkaHus: «Hucia v BBIUUCIEHUS», «ANredpanyeckue BBIPAKECHUAN,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIIUN.

OO6r1ee YncIo 4acoB, PEKOMEHIOBAHHBIX U1l U3YYeHUsT yueOHOTO Kypca «Anredpa», — 306 yacos: B 7
kiaacce — 102 ygaca (3 gaca B Hemeno), B 8 kimacce — 102 yaca (3 gaca B Hemeno), B 9 kimacce — 102 yaca (3
yaca B HEJICIIO).

Conep:xxanue o0yueHus B 7 Kiacce.
Yucna u BBIYMCICHHUS.

JlpoOu OOBIKHOBEHHBIE U AECATUYHBIC, TIEPEX0 OT OAHOHM GOpMEI 3amucu Apodeit k npyroit. [lonstue
palMOHATIBHOIO YHCJA, 3allUCh, CPABHEHHUE, YHOPSIOYMBAHHE pAlMOHAJIBHBIX YHCENd. ApUpMeTHdYecKHue
JEICTBUS C pallMOHaIbHBIMU YncaamMu. Pemenue 3a1a4 U3 peaabHOW MPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJIeM: OIpeJeIeHHe, IMPeoO0pa3oBaHUE BBIPAKEHUH HA OCHOBE
OTpeNieNIeHus], 3aMuch OOJbIIMX 4Yuces. [IpoueHThl, 3amuch MPOLEHTOB B BHIE ApoOU M ApoOu B Buie
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4 HA MPOLIEHTHI, PELLICHUE 33/1a4 U3 PeaTbHONU MPAKTHKHU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEIN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

Anrebpanyeckue BbIpaKEHHUS.

IlepemeHHBIE, YNCIIOBOE 3HAUYEHUE BBIPAXKECHUS C IEPEMEHHOM. [lonycTHMble 3HAaYEHHs IEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJe ¢GopMynbl. Bbrunciaenus mno Qopmynam.
[TpeoOpazoBanre OyKBEHHBIX BBIPRKEHUH, TOXKJIECTBEHHO DPAaBHbIE BBIPAXKEHUS, MpaBWiia MpeoOpa3oBaHUS
CYMM H IIPOU3BEJCHUH, PaBHJIa PACKPHITHS CKOOOK U MPHUBEIECHUS MO00HBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Opnownensl u MHorowieHsl. CreneHb MHorowieHa. CloXeHHe, BbIUWTAHUE, YMHOXKEHHUE
MHOroujeHOB. DOpMysbl COKpalIEHHOIO YMHOXXEHMs: KBaJpaT CyMMBbI M KBajpar pasHocTu. Popmyiia
pa3HOCTH KBaapaToB. Pa3iiokeHrne MHOTOUJICHOB Ha MHOKUTEIH.

YpaBHEHUSI U HEPABEHCTBA.
VYpaBHeHMe, KOpEeHb YpaBHEHUs, IPaBUiIa MPeoOpa30oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIuHeitHOe ypaBHEHUE C OJHOW MEPEMEHHOM, YHMCJIO KOpPHEH JIMHEHHOIO0 YpaBHEHMS, pEIICHUE



JUHEWHBIX ypaBHEeHH. COCTaBJICHHME YpPaBHEHHM MO YCJIOBHUIO 3ajayd. PelleHne TEeKCTOBBIX 3aaad ¢
IIOMOILBIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU M ero rpaduk. Cucrema OBYX JTUHEWHBIX YPaBHEHHI C
JBYMs [IepeMEHHbIMU. Pelienne cucteM ypaBHeHUH criocoOOM MoAcTaHOBKH. [IpruMepsl peleHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

O yHKIH.

Koopaunata Toukn Ha npsamoi. UucinoBble NPOMEXYTKH. PaccTosHuMe Mexay AByMs TOYKaMHU
KOOPJHMHATHOMU IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca n opAvHaTa TOYKH Ha KOOPAMHATHOM
wiockoctd. IIpumepsl rpadukoB, 3amaHHbIX (opmynamu. UTeHHe TpadUKOB pEATbHBIX 3aBUCHMOCTEH.
[onsarue ¢ynxmuu. I'paduk ¢dynkumu. CpoiictBa ¢(yHkumid. Jluneiinas d¢ynknus, e€ rpaduk. ['padux
¢bynkuuu y = |x|. I'paduyeckoe perieHue TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kiacce

Yucna u éviuucnenusn

KBanparubliii kopens u3 uncia. [loasarue 06 uppanuoHaaIbHOM Yucie. JlecssTHaHbIe TPUOIMKEHUS
HppalUoHaJIbHBIX ynces. CBoiicTBa apupMEeTHUUYECKUX KBaJpPATHBIX KOPHEH U UX INPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BRIPAXKEHUH U BBIUUCICHUSIM. [leficTBUTENIbHbIE YUCIA.

CreneHb ¢ LeJIBIM IOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAs 3alIUCh YUCIIA.

Anecedopauueckue eviparicenusn

KBanpaTHblil TpEXWIEH; pa3I0KEHUE KBAJIpaTHOTO TPEXUWIEHA HA MHOXKHUTEIIH.

Anrebpamyeckas aApo0b. OCHOBHOE CBOWCTBO alireOpamyeckoir apoou. CloxeHHWe, BBIYHTAHHUE,
YMHOXX€HHUE, JeJieHHe anreopanueckux JpoOeil. PamuoHanbHble  BBIpaXXEHUST M HUX
npeoOpa3oBaHUE.

Ypaenenusa u nepasencmea

KBanpatHoe ypaBHeHue, ¢popmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHMH, CBOJSIIMXCS K JIMHEHMHBIM M KBajpaTHbIM. [Ipocteiimine apoOHO-panMoHaJIbHBIE
YpaBHEHHS.

I'paduueckast unTeprpeTanivs ypaBHEHUN ¢ IByMs IIEPEMEHHBIMU U CUCTEM JIMHEUHBIX YPaBHEHUMN
C JByMsl HepeMeHHbIMU. lIpuMepbl pemeHusi CHUCTEM HEJIMHEWHBIX YpaBHEHUH C JByMs
IIEPEMEHHBIMM.

Pentenue TekCTOBBIX 3a/1a4 aNredpandecKum Criocooom.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEepeMEeHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEeliHbIE HEpAaBEHCTBA C OAHOUM IepeMeHHON. CHUCTEMBI JUHENHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM.

Dynkyuu

ITonsarue ¢pynkmuu. OOIACTh ONpeneIeHUss U MHOXKECTBO 3HaueHUN ¢yHKIuHU. CriocoObl 3a1aHus
(DyHKIHIH.

I'paduk pysnkuu. YreHue cBOMCTB PyHKINH 1O €€ rpaduKy.

[Tpumeps! rpadukoB GYHKIMHI, OTpaKaIOIIHUX pealbHble MTPOIECCHI.

DYHKIMH, ONMHUCHIBAIOIINE MPSIMYI0O U OOPAaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH, UX IpaduKU.

DyHKINU y=x2, y=X3, y=Vx, y=|x|. ['paduueckoe pemenne ypaBHEHUH U CUCTEM ypaBHEHHIA.

9 kJjgacc
Yucna u evtuucienusn



JlelicTBUTEJIbHBIE YUCJIA

PanmonanpHbIe yHMclia, UppalMOHAJIbHBIC YHCJIa, KOHEUYHbIE U O€CKOHEUHBIE JIECSTHYHBIE NPOOH.
MHOXECTBO JEHUCTBUTEIBHBIX YHCEJ; JEHCTBUTEIIbHBIE 4YHCIIa KaK OECKOHEYHBIE IECSITUYHBIC
poow.

B3aumMHO OJHO3HAa4YHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JICUCTBUTENIBHBIX YHCEII H
KOOPJIMHATHOM MPSIMOM.

CpaBHeHHUE JIeHCTBUTEIBHBIX YUCEN, apupMETHUECKHUE JIEHCTBUS C JEUCTBUTEIbHBIMU YUCIIAMU.
H3mepeHusi, npudJIMKeHNs, OLleHKH

Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO MUPA, JUTUTEIILHOCTD MPOIIECCOB B OKPY KAIOIIEM MHUPE.
[TpubnmxEHHOE 3HAaYCHUE BEIIMYNHBI, TOYHOCTh MPUOJIMKESHUS.

Oxpyrnenue uncen. I[Ipuknaka 1 olieHKa pe3yJibTaTOB BBIUYUCIIEHUH.

Ypaenenus u nepasencmea

YpaBHeHMd C OITHOM MepeMeHHOM

JIuneitHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOISILIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHHMM, CBOJSIIMXCS K KBaJApaTHbIM. bukBazapaTHOe
ypaBHeHue. llpumepsl penieHusi ypaBHEHUH TPEThE M YETBEPTOM CTEINEHEH pa3lI0KEHHEM Ha
MHOKHTEJIH.

Pemenue npoOHO-paliMoHaIbHBIX YPaBHEHUH.

Pemenue TekcTOBBIX 3a7a4 ajlredpanyeckum METOA0M.

Cucremsbl ypaBHeHUil

VpaBHeHUe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemnienne cuctemM AByX JUHEHHBIX YPaBHEHUH C
JIByMsl IEpEMEHHBIMU. Pellienne cucteM AByX ypaBHEHUM, OOHO W3 KOTOPBIX JUHEWHOE, a APYyroe
— BTOpOU crerneHu. [ 'paduyueckas UHTEpIIPETALIN CUCTEMbI YPABHEHUU C IBYMs IIEPEMEHHBIMH.
Pemienune TekCTOBBIX 3a7a4 anredpandeckum cnocoooM.

HepaBeHcTBa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Penrenue nnHENHBIX HEPABEHCTB € OJTHOM MEpEMEHHON. Pemenne cucrem JIMHEMHBIX HEPABEHCTB C
onHol miepemeHHoi. KBanparHbie HepaBeHcTBa. ['paduueckass mHTEepnperalysi HEPAaBEHCTB U
CHCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.

Dynkyuu

KBanparuunas gyHkuus, e€ rpaduk u cpoiicrBa. Ilapabomna, koopaAUHATH BEPIIMHBI NapaboIIbI,
0Ch CUMMETPUHM TapadoJIbl.

I'paduku dynkumii: y=kx, y=kx+b, y=k/x,, y=x°, y=vX, y=|X| u X cBoiicTBa.

Yucnogvle nocinedosamenbHOCHU

OnpeaesieHne U cnoco0bl 3a/IaHUS YHCJIOBBIX NOCJ€e/10BaTeILHOCTEN

[TonsTe 4YHUCIOBOW TIOCIEAOBATEIILHOCTH. 3aJlaHUE€ IIOCJIEAOBATEILHOCTH PEKYPPEHTHOU
dbopmyroit u hopmMyoi n-ro YjIeHa.

Apudmernueckasi 1 reoMeTpU4ecKasi NPoOrpeccum

Apudmernueckasi U1 reomerpuueckas rnporpeccuu. @opMyJsibl nN-ro wieHa apupMeTHUHYecKod u
TE€OMETPUYECKOM IIPOIrPECCUN, CYMMBI IIEPBBIX N YJIICHOB.

N300paxkeHne 4iIeHOB apU(METHYECKOl ¢ TIeOMETPUUECKOM TIporpeccuil TodykaMHu Ha
KOOPAWHATHOM TIOCKOCTHU. JIMHEWHBIN U DKCIOHESHITUATBHBIA pOCcT. CII0KHBIE MMPOICHTHI.

IIpeameTHbIe pe3ybTAThI OCBOCHUSI MPOrPaMMbl Y4eOHOI0 Kypca K KOHIy 00y4YeHusl B

7 Kjaacce.

OcBoeHune y4ebHOTo Kypca «Anredpa» Ha YpoBHE OCHOBHOTO 00IIEero oOpa3oBaHMs JOKHO OOeCredrnBaTh



JTOCTHIKEHHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB:
Yucia ¥ BBIYUCIICHUS.

BbInonHATh, coyeTast yCTHbIE U MMCbMEHHbIE PUEMBI, apU(pMETUYECKHE IEHCTBHS C PAllMOHATBHBIMU
YHUCJIAMHU.

HaxonuTe 3HaueHUs 4YKUCIOBBIX BBIPAKEHUH, NPUMEHATh pPa3HOOOpPA3Hble CHOCOOBIM MPUEMBI
BBIYUCIICHHSI 3HAYCHUN APOOHBIX BBHIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

Ilepexoautbs OT OnHOW (OPMBI 3alUCH YMCEN K JIpyroil (mpeoOpa3oBbIBATh JECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO IPOOBb).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4yncia.

BBINONHATE NPUKUAKY U OLICHKY pe3yJIbTaTa BBIYMCICHUN, OLCHKY 3HAYCHUM YMCIIOBBIX BBIPAKCHUM.
BbINonHATE AENCTBUA CO CTENEHAMU C HATYypaJIbHBIMU OKA3aTEISIMH.

IIpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTENIN HaTypaJIbHbIX YUCEL.

Pemate  mpakTHKO-OPHMEHTHPOBAHHBIE  3aJadyd,  CBS3aHHBIE C  OTHOLICHMEM  BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIIMYMH, NPOLICHTAMU, MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1ad C Y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

AnrebpanyecKie BEIPaKCHUSI.

Hcnonb30Bare areOpanyeckyro TEPMUHOJIOIHIO U CUMBOJIMKY, IPUMEHATh €€ B MPOLECCE OCBOCHUS
yueOHOro Marepuaina.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BeinonsATe npeobpazoBaHus 1E0T0 BhIPaKEHHUSI B MHOTOYJIEH MPUBEACHUEM MOJOOHBIX CIaraeMbiX,
PAacCKpBITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HAa MHOTOWIEH, MPHUMEHSATh
(dbopMyIbl KBajipaTa CyMMBI U KBajpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKeHNEe MHOTOWIEHOB HA MHOKUTENH C TIOMOIIIbIO BEIHECEHHUS 33 CKOOKHU 0011ero
MHOXHTEJIS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POpMYIT COKpPAILIEHHOTO YMHOXKEHHUS.

[IpumensaTh mnpeoOpa3oBaHHsS MHOTOWIEHOB ISl PEIICHUS pa3IMYHBIX 3a/Jad U3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATILHON IIPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMH ITOKA3aTEeNIMU [Tl TpeoOpa30BaHUs BEIpAKEHUH.
VYpaBHEHHsI U HEPABEHCTBA.

Pemate nuHeiiHbIE ypaBHEHHSI C OJHOM NMEPEMEHHOM, MPUMEHsS MpaBuia Mepexoaa OT UCXOJIHOTO
YpaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepATS, ABIAETCS 1M YUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METObI TP PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonObupath mnpuMepbl Map 4YHCEd, SBSAIOMIMXCA pPEUICHHEM JIMHEHMHOTO YpaBHEHHS C JBYMs
[IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOM TIOCKOCTH TpaUK JIMHEHMHOrO YpaBHEHHS C JBYMSI IE€PEMEHHBIMHU,
HOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pematp cucteMbl IBYX JTMHEMHBIX YpaBHEHUH C IByMS IEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.



CocTaBisiTh U pelaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEUHBIX YPAaBHEHUM MO YCIOBHUIO 3a/1a4H,

MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M [TOJIYYE€HHBIN pe3yIbTar.
@yHKIUN.

N300paxaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JYy4H,
OTPE3KH, UHTEPBAIbI, 3alIMCHIBATH YNCIOBBIEC IPOMEKYTKH HA aJTreOpandeckoM sS3bIKe.

OTMmeyarh B KOOpPAMHATHOM IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh TIpapuKu
nuHerHbIX QyHkiui. Ctpouts rpaduk GyHKIUU Y = |x|.

OnwuceIBaTh ¢ MOMOUIbIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXKIY BEIWYHMHAMHU: CKOPOCTb, BPEMSI,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOThI.

HaxoauTs 3HaueHune GyHKIMK 1O 3HAYCHUIO €€ apryMeHTa.

[Tonnmare TpaduyecKkuii Ccrmocod TpencTaBiICHHWs W aHaiuw3a wWHOQOpPMAWH, W3BJICKaTh U
UHTEPIPETUPOBATH MHPOPMALUIO U3 IPa(UKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS IIPOrpaMMbl y4eOHOT0 Kypca K KOHIy oOyueHus B 8 kJacce.
Yucna v BIYUCIICHUS.

Hcnonp30BaTh HavalbHBIE IPEICTABICHHUS O MHOYKECTBE JECHCTBUTENBHBIX YHUCEN U1 CPABHEHMS,
OKPYTJICHHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTENBHBIC YHCIa TOUKaMHU Ha KOOPIWHATHOM MPSIMOA.

[IpuMeHsaTh MNOHATHE apU(PMETHUYECKOro KBAaJPAaTHOIO KOPHsS, HAXOIUTh KBAaJApaTHbIE KOPHH,
UCMONB3Ysl NPU HEOOXOAMMOCTH KaJbKYJSATOpP, BBIIOJHATH IPEeoOpa3oBaHUsl BBIPAKEHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU, UCII0JIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJIBIINX M MaJIBIX YHCEN C MMOMOIIBIO AECATHUHBIX Apo0el u cTeneHei yucia
10.

AnreGpanyecKkue BbIpaXeHHsI.

[IpyuMeHATh NOHSATHE CTENEHH C LENbIM I0Ka3aTeleM, BBIMOJHATh MPEeoOpa3oBaHUsl BBIPAKEHUH,
COJIEpIKalINX CTEHEHH C LEIbIM ITOKa3aTEeJIEM.

BbINONHATE TOXIECTBEHHBbIE TPEoOpa30BaHMs PAILMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE IPAaBHI
JIecTBUI HaJl MHOTOYJIEHAMU U alreOpanyecKuMH JpoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumMeHnsaTh NpeoOpazoBaHMs BBIPAKEHUHN JJIS PEIIEHUs Pa3IMuYHBIX 33/1a4l3 MAaTEMaTUKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

VYpaBHEHHUsI U HEPABEHCTBA.

Pemarp 5MHelHBIE, KBaJpaTHbIE YpaBHEHHMS M palMOHAIbHBIE YPAaBHEHHS, CBOJAIIMECS K HHM,
CUCTEMBI JIByX YPaBHEHHH ¢ ABYyMs IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEHIINE WCCIAEAOBAHUS YPABHEHWHM M CHCTEM YpPAaBHEHUH,B TOM 4YHUCIE C
nprUMeHeHHeM rpaduuecKuX MpeAcTaBlIeHni (YCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CUCTeMa ypaBHEHUN
pELIeHHUs, €CII UMEET, TO CKOJIBKO,H MpoUee).

Ilepexoautb OT cioBecHOW (OPMYIMPOBKH 3a1aud K e€ anreOpanyeckod MOJETH C IOMOIIbIO
COCTAaBJIEHUS YPAaBHEHUS WM CUCTEMbI YPaBHEHHM, NHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u

MOJIyYEHHBIH pe3ybTaT.



[IpumeHsTh CBOMCTBA YHCIOBBIX HEPAaBEHCTB [Js CpaBHEHHS, OLIEHKH, peniarh JIMHEHHbIE
HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CHCTEMBI, TaBaTh TPadUIeCKy0 HIUTFOCTPAIIMI0O MHOYKECTBA PEIICHUHN
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

O yHKIUH.

[Tornmarh W UCHONB30BaTh (DYHKIMOHAIBHBIE TOHSTHS U SI3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003Ha4YeHHUsI ), ONPEEIATh 3HaUeHnEe (PYHKIUHU 110 3HAYCHHUIO apTryMEHTa, ONPEeaTh CBONCTBA (DYHKIIUU T10
e€ rpaduky.

Ctpoutb rpaduky JI€MEHTapHBIX (QYHKIUH BUIA:

y = %, y=x2%, y= x3y=+/x, y=|x|, onuceiBarh cBpoiictBa wumcIOBOH (yHKIMH TIO €&
rpaduxy.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yU€OHOI0 Kypca K KOHIly oOyueHus B 9 Kiacce.

Yucna v BIYMCICHUS.

CpaBHUBaTh U YHIOPSAJ0YMBATh PALIMOHAJIbHBIE U HPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmMernueckue AeUCTBUS € PaMOHAIBHBIMU YUCIAMH, COUeTasl YCTHbIC ¥ MCbMEHHbIE
IIPUEMBI, BBITIOJIHATH BBIUNCIICHHS] C UPPALMOHAIBHBIMU YU CIIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ LEIbIMHU ITOKA3aTeNsIMU U KOPHEW, BBIYUCIIATh 3HAYEHMS YUCIIOBBIX
BBIPKEHHUM.

OxpyrisiTh JI€HCTBUTENbHBIE YHCIA, BBINOJHATH MPUKUIKY pe3yibTaTa BbIYMCICHUH, OLEHKY
YUCIIOBBIX BBIPAKEHUH.

YpaBHEHUs U HEPABEHCTBA.

Pemarp nuHelHbIE U KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOASILMECS K HUM, IpOCTeiue 1poOHO-
paloOHaIbHBIE YPABHCHUS.

Pemrate cucTemel ABYX JIMHEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHCHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIIACTCS JINHECUHBIM.

Pemate TexcToBble 3a7aud anreOpanyecKUM CIIOCOOOM € MOMOUIbIO COCTaBJIEHUS YpaBHEHMS HIIU
CHUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBomuTh TpOCTEHININE HWCCIEAOBAHUSA YPABHEHWHM M CHCTEM YpPAaBHEHUH,B TOM 4YHUCIE C
NpUMEHEeHHEeM rpaduyecKux MpeicTaBlIeHui (YCTaHABIMBATh,UMEET JIM ypaBHEHHUE WM CUCTeMa ypaBHEHUM
pELIeHHUs, €CII UMEET, TO CKOJIbKO,H MpPOoUee).

Pemarp nuHelHble HepaBEeHCTBa, KBaJlpaTHbIE HEPaBEHCTBA, M300pa)kaTh pEIIEHHWE HEPAaBEHCTB Ha
YKCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemrate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYANOIIME KBaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MpPSIMOH, 3alMCHIBATH PELICHHUE C
IIOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4.

OyHKIUN.

PacrioznaBath (QyHKIMM U3y4eHHBIX BUAOB. Iloka3piBaTh CXEMaTHYECKH paACIOJIOKEHUE Ha



. . 3
KOOPAWHATHOH TIOCKOCTH rpadukoB GyHKIMU Buna:y = #x, y = £x+b, y = 7 y = ax*+ bx + ¢,

y = x3,y = /x, y = |x|B 3aBUCHMOCTH OT 3HaueHM KO3(DPHUIMEHTOB, ONUCHIBATH CBOICTBA (DYHKIIHIA.
Crtpouth M u300paxarb CXEMaTUYeCKH TIpaduKu KBaApaTUUYHBIX (YHKIUH, OMHCHIBAThH CBONCTBA
KBaJIpaTUUHBIX (QYHKIHUII 110 UX rpadukam.
Pacnio3naBath KBapaTuuHyro (QYHKIHIO 10 GopMyIie, IPUBOAUTH MPUMEPHI KBAIPATUYHBIX (YHKIUH
U3 peasibHOM KU3HU, GUHUKH, TEOMETPHH.
YucnoBble OCIEI0BATEIBHOCTH U IPOTPECCHH.
Pacrnio3naBath apupmMeTHIecKyIo ¥ TeOMETPUUECKYIO TIPOTPECCUH MPH Pa3HBIX CIIOCO0axX 3aaHMs.
BbINONMHAT  BBIYMCIIEHHS C  HWCIOJIb30BaHHEM (GopMyl N-ro  ujgeHa apupMETHUYEeCKOH U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.
N3006paxaTh 4ieHbl MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHON TIOCKOCTH.
Pemarp 3a1aun, cBsi3aHHBIE C YMCIOBBIMH MOCJIEI0BATEIILHOCTSIMHI,B TOM YUCJE 3a/1a4ll U3 peaibHOU

JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, ITUPPOBBIX TEXHOIOTHH).



TemaTnyeckoe naaHupoBaHue

7 kJ1acc
Ne Paznen Yacer | IIpakTuueckas 20P OcHOBHBIE BUIbI JIEATEILHOCTH
4acTh o0yJaromuxcs
1 | Yucaa u |25 https://resh.edu.ru | CucremarusupoBaTth u
BbIYHCJICHHSI. / ob6oramarpb 3HAHUSA 00
PanuoHaJbHBI https://educont.ru/ | OOBIKHOBEHHBIX HM JAECATHYHBIX
e yuciaa IPOOsIX.

CpaBHUBaTh M YHOPSIOYHBATH
Apod6u, mnpeoOpa3oBbIBas  IPHU
HEOOXOJIUMOCTH  JECSATUYHBIC
poou B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCSATHYHBIC,
B YaCTHOCTHU B OECKOHCYHYIO
JICCSITUYHYO JIPOOb.

IIpumensaTh pa3Hoo0pa3HbIe
CIocoobI U NPHEMBbI
BbIYMCJICHHUS 3HAYEHHU I TPOOHBIX
BbIPasKeHHI, coZepIKaIIAX
OOBIKHOBCHHBIC M JICCITHYHBIC
Jpoou: 3aMCHSTh npu
HEOOXOAUMOCTH  JICCATUYHYIO
poOb OOBIKHOBEHHOM U
OOBIKHOBEHHYIO  JECSTUYHOM,
MPUBOJIUTH BBIp@XKCHHUE K
dopme, Hanbosiee ynoOHOM st
BBIYHUCJICHUH, TPeoOpa3oBLIBATH

poOHBIE BBIPAYKEHUS Ha
YMHO>EHUE u JICJICHUE
JIECATUYHBIX npobeit K

JNEUCTBUSM C LEJIBIMU YHUCIIAMMU.
IMpuBoauTh YHCJIOBBIE u
OyKBeHHbIe NMpPUMePbI CTEIECHU C
HaTypaJIbHBIM moKa3aTeJieM,
OOBSICHSS 3HAUCHHUS OCHOBaHUS
CTEIEHU U ITOKa3aTeJIsl CTEICHHU,
HaXOJWUTh 3HA4YEHHs CTEIICHEH
Buga a' (@ —  moboe
panuoHaIbHOE YHCIO0, N —
HaTypaJbHOE YHCJIO).

IHoHuMaTh  CMBICI  3aIlUCU
OONBIINX 4YHCEJI C HIOMOIIBIO
IECSITUIHBIX apooeit u
CTEIICHEH gHcia 10,
NPUMEHATh HUX B PpeaIbHBIX




CUTYyaIUsIX.
IIpuMeHATHL [IPpU3HAKU
JICTUMOCTH, PAa3JIOXKEHHUsI Ha
MHOXHUTEIIN HaTypaJdbHBIX
qucel.

Pemnars 3amaum Ha 4YacTw,
OpPOLIEHTHI, IPONOPLIMH, Ha
HaxoXKJIeHHEe Apobu (mporeHTa)
OT BEJIMYWHBI U BEJIIMYUHBI 10
e€ npobu (mpolleHTy), ApooH

(onpoueHTa), KOTOPBIN
COCTaBJISICT OJIHA BEJIWYHUHA OT
JIpyTrOi. IIpuBoaAMTS,
pa3ouparnb, OLIEHUBATH

pa3iu4HbIE pEIIeHUs, 3arucu
pelIeHnii TeKCTOBBIX 3aJa4.
PacnozHaBarb M OOBLSICHATD,
onupasicb Ha  OINpeAeJICHUS,
OpsiMO  TPOTIOPIIMOHATILHBIE |
oOpaTHO  TPOIIOPIUOHATBHBIC
3aBUCUMOCTHU MEX/Ty
BEeJIMYUHAMU; NPUBOJANTDH
NMpUMePbI STUX 3aBUCUMOCTEN U3
peanbHOrOo MHpa, U3 APYTUX
Y4€OHBIX TIPEIMETOB.

Pemrarn MPaKTHUKO-
OpPUEHTHUPOBAHHBIC 3aJladyd Ha
poOH, MPOLIEHTHI, MNPSAMYIO U

obpaTHy10
MPOTIOPIIMOHAIIBHOCTH,
MPOTIOPIINH.
Anredpauueck | 27 https://resh.edu.ru | OBIageTH anreOpandecKoun
ue / TEPMHUHOJIOTUEN U CUMBOJIMKOM,
BbIPAKeHUs https://educont.ru/ | npumensitb €€ B mporecce

OCBOCHMUS yY€OHOTO MaTepHrasia.
Haxoaurth 3HAYCHMUSI
OYKBEHHBIX BBIPOKCHUU TIpU
3aJaHHBIX 3HAYEHUSIX OYKB;
BBIIIOJIHATh BBIYHUCICHHS IO
dopmynam.

BpinosiHATL TIpeoOpa3oBaHUs

LIETIOTO BBIPAKCHUS B
MHOTOYJIEH NpUBEACHUEM
IMOTOOHBIX clrlaraeMbIX,

PacKpBITHEM CKOOOK.




BeInoHATHL YMHOXXEHUE
OJTHOYJICHA Ha MHOTOWIEH H
MHOTIO4JI€Ha Ha MHOTO4WICH,
NPUMEHATH bopmynsl
KBaJlpaTa CyYMMBI W KBajpara
pa3HOCTH.

OcyuiecTBJIATH pasoKeHue
MHOTOYJICHOB Ha MHOXHUTE- JIH
NyTEM BBIHECEHUS 3a CKOOKHM
obmiero MHOKHUTEJIS,
HOPUMEHEHUS bopmynsl
pa3HOCTHU KBaapaTtoB, (Gopmyl
COKpalIEHHOTO YMHOKCHHUS.
IIpumensaTs npeobpa3zoBaHHue
MHOTOYJICHOB I PEIICHUS

pa3TUYHBIX 3azau u3
MaTeMaTHKH, CMEXKHBIX
OpeaIMeETOB, u3 peaabHOMU
IIPaKTHUKHU.

3HakoMUTBCS €  HCTOpHeil
pa3BUTHUSL MAaTEMaTUKU

YpaBHeHus1 u
HEPaBEeHCTBA

20
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Pemiarp JMHENHHOE ypaBHEHHE
c OJTHOM IIEPEMEHHOM,
NpUMEHsAs MNpaBMJIa IIepexona
OT HCXOJIHOIO YypaBHEHHS K
paBHOCUJIBHOMY  eMy  Oouiee
npocroro Bunaa. IIpoBepsTs,
SIBJISIETCS JIU KOHKPETHOE YMCJIIO
KOPHEM ypaBHEHHMSI.

ITonOupatres npumepsl 11ap
4qucell, SBJISAIOIUXCS PEIIEHUEM
JIMHEWHOI'O YpaBHEHHUS C ABYMs
nepeMeHHbiMu. CTpouTh B
KOOpAWHATHOM TIOCKOCTH
rpad¥K JUHEHHOTO YypaBHEHUS

c JIByMSI epEeMEHHBIMU;
OJIb3YSICh rpaduKom,
NPUBOJIUTH npuMepbI

pelIeHUs ypaBHEHUS.
HaxoauTs penieHue CHUCTEMBI
IBYX JIAHEHWHBIX YpPaBHEHHUM C
JIByMsI TIEPEMEHHBIMHU.

CocraBiasaThb " pemiaTb
YpaBHEHHE 202051 cucTemMy
YpPAaBHEHHUM MO yCJIOBHUIO 3aJ/1a4H,




UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM
3aJ1a4y OJIYYEHHBINH pe3yJIbTaT

Koopaunarsl u
rpagukmn.
DOyHKIUUHA

24
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N300pakaTh HAa KOOPAUHATHOU
npsiMoit TOYKH,
COOTBETCTBYIOIIIUE  3aJaHHBIM
KOoOpAWHaTaM, Jy4H, OTPE3KH,
WHTEPBaJbl; 3allMChIBaTh WX Ha
anreOpanydyecKoM si3bIKE.
OtrMeuyarb B  KOOPJAMHATHOM
IUVIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH
rpaduku HECJIOXHBIX
3aBUCUMOCTEM, 3aJITaHHBIX
(popmynamu, B TOM uYHCIE C
OMOIIIBIO 1 (pPOBBIX
nabopaTopui.

IpumensTs, U3y4athb
NnpeumMyIlecTna,
HHTEPIPEeTHPOBATH
rpadguyeckuii criocob
peaCcTaBJICHUs u aHanu3a
pa3zHooOpa3HoO J)KU3HECHHOU
UH@OpMaIMH.

OcBauBarthb NOHATHE (PYHKIIHU,
OoBJIa/ieBaTh (PYHKIIMOHAIBbHOU
TEPMHUHOJIOTUEN.
PacnoznaBarb JINHEUHYIO
dbyukumo y=kx+b, onucwiBaTh
€€ CBOMCTBa B 3aBUCHUMOCTH OT
3HaueHUH KOdpuIHeHTOoB K u
b.

Crpouts rpapukm JIUHEHHOU
byskmu, GyHKIun y=|x|.
Hcnoab3oBarhb uudposbie
pecypchl TSt IIOCTPOEHUS
rpagukoB pyHKIM u
U3y4YEeHUs 1704 CBOMCTB.
IIpuBoauTh OpHUMeEpPbI
JUHEWHBIX 3aBUCHUMOCTEN B
peanbHBIX npoiieccax u
SIBJICHUSIX

IloBTOpEHUE M
00001meHue

https://resh.edu.ru
/
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Bri0upars, NPUMEHATH
OLICHMBATH CIOCO0bI CpPAaBHEHUS
4YHCell, BBIUMCJIEHUH,




nmpeoOpa3oBaHUM BBIpQXKCHUH,
pelLICHUsT YpaBHECHUM.
OcCyliecTBJISITh  CAMOKOHTPOJIb

BBIITOJIHSIEMBIX nercTBUi u
CaMONPOBEPKY pe3yibTara
BBIUYMCJICHUH, NPEOOpa3OBaHUM,
MOCTPOCHUMU.

Pemnars 3amaum u3 peajabHOU
JKU3HU, NPUMEHATH
MaTeMaTHyecKHe 3HAHHUA I
pelieHust 3ajad = U3 JIPYyrux
MpeIMETOB.

Pemiats  TekcTOBBIE  3ajJa4M,
CPABHUBATD, BBIOUPATH
CIOCOObI pelnIeHUs 3aJlauu

Hroro 102
8 kiacc (He menee 102 y)
Ne Paznen Yacer | IIpakTuueckas 20P OcHOBHBIE BUBI JEATETLHOCTH
qacts (K/p,n/p) 00yJaromuxcst
1 Yucaa u |15 https://resh.edu.ru | ®opmyauposarth
BbIYUCJIEHHS. / omnpeaejieHHe KBaJIpaTHOTO
KBaapaTHbie https://educont.ru/ | kopHst u3 qucIia,
KOPHH apupMEeTHIECKOTO
KBaJIPaTHOTO KOPHSI.
IIpumeHnaTs oIiepanuIo
U3BJICUCHUS KBaJIpaTHOTO
KOpHSI U3 4YHCIIa, HCHOJb3YS
npu HEOOXOIUMOCTH
KAJbKYJIATOP.
OuenuBartb KBaJIpaTHBIE

KOpHHU NOCJIbIMHM YHCIaMH H
ACCATHUNYHBIMU I[pO6$IMI/I.

CpaBHUBATDH "
YHOPS/104NBATH

palmoHaIbHbIE u
UppanroHaIbHbIE quclia,

3aldCaHHblE C  OOMOIIbIO
KBaJpaTHBIX KOPHEU.
HccaenoBarb ypaBHEHHUE
x’=a, HAXONUThb TOYHbIE W
NpUOIMKEHHBIE KOPHU TIPH
a>0.

HccaenoBarhb CBOMCTBA
KBaJpaTHBIX KOPHEU, MPOBO/Is
YHCJIOBBIE DKCIIEPUMEHTHI C




UCIIOJIb30BAHUEM
KaJIbKYJISITOpa
(koMObrOTEpA).

Jloka3bIBaTh CBOlCTBA
apu(pMETHIECKUX KBaJIPaTHBIX
KOpHEW; NPUMEHSTh HX JIs
npeoOpazoBaHUs
BBIPAYKEHU M.

BbINOIHATH
npeodpa3zoBaHus
BBIPAKECHUMH, coJieprKalmx
KBaJpaTHBIC KOPHH.
BeipaxxaTh II€peMEHHBIE U3
r€OMETPUUECKUX u
(puznueckux Gopmyi.

BoruucasaTs 3HAYEHHUSA
BbIpaKECHUH, coJiepKalmux
KBaJapaTHbIC KOpPHH,
HCIIOJIb3YsI pu
HEOOXOAMMOCTHU
KaJIbKYJISITOP.
HNcnmoab3oBaThb B xone
pelieHust 3a71a4
3JIEMEHTapHbIE

NpEeCTaBIECHUs, CBs3aHHBIC
C OpUOIMKEHHBIMU
3HAYE€HUSIMU BEJINYHH.
3HaKOMUTBCS ¢ HCTOpHel
pa3BUTHUSL MAaTEMaTUKHU

Yucaa
BBIYMCJIEHHS.
Crenennb
HeJbIM
nmoKa3sareJjieM.

H
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PopmyaupoBarhb

onpeaeJeHue CTEIIEHH  C
LEJIbIM IOKa3aTeJIEM.
IIpeacraBiasaTsb 3anMch
OOJILIIIUX W MaJbIX YHUCEI B
CTaHAAPTHOM BHU/IE.
CpaBHUBATh qucia u
BEJIMUWHBI, 3alUCaHHbIE C

HNCIIOJIB30BaHUEM CTEIIEHU
10.
HUcnmoan3oBaTrh 3aMucCh

4Yucenl B CTaHJApTHOM BUJE
JUIST  BBIPAXKCHHUS pPa3MEpoB
OO0OBEKTOB, JNJIINUTEIbHOCTH
MPOIIECCOB B OKPYKAFOIIEM
MHpE.




®opmy/MpoOBaTh, 3alHUCHLIBATH
B CHMBOJIMYeECKOH ¢opMe u

WLJIIOCTPUPOBATH
npuMepamMu CBOMCTBaA
CTEINEeHU c L EJIbIM
nokKa3aTeJieM.

IIpumMeHaATH cBOlCTBA
CTEIIeHU TSt
npeobpazoBaHUS

BBIPAKCHUMN coaeprKalmx

CTCIICHHU C O CJIBIM
IIoxKa3aTcJICM. BbInOJIHATH
I[eﬁCTBHﬂ C qucjiaMu,

3allMCAHHBIMU B CTAHAAPTHOM
BHJC (YMHO)KGHI/Ie, ACJIICHHUC,
BO3BCACHHUC B CTCHCHB)

Anareopauueck |5 https://resh.edu.ru | Pacmo3naBaTh KBaJpaTHBII
ue / TpEXUJICH, yCTaHaBJINBATh
BbIPaKeHHSI. https://educont.ru/ | BO3MOKHOCTB ero
KBaaparusbrii pas3iioxxeHust Ha
TPEXUJIeH MHOHUTEIIH.
PackaaabiBaTh Ha
MHOKUTEJN KBaJIpaTHBIN
TPEXUICH C HEOTPHUIATEIbHBIM
JTUCKPUMUHAHTOM
Aaredpaunuec 15 https://resh.edu.ru | 3anuckiBaTH
KHe / areOpanvecKue BBIPAKCHHSI.
BbIPaKEHHSI. https://educont.ru/ | Haxoaurts o0JracTh
Auaredpanuec onpeneaeHus
Kasi 1podb pallMOHAILHOTO BBIPAYKCHHUSI.

BeInoaHATH YHCJIOBBIE
MOACTAHOBKM UM BBIYHUCJIATH
3Ha4YeHue Jpobu, B TOM
qucie C MOMOIIIBIO
KaJIbKYJISITOPA.

@®opMyaupoOBaTh  OCHOBHOE
CBOMCTBO anrebpanyeckoi
IpOOHU U MPUMEHATH €ro JUIs
npeoopa3oBaHUs JpoOei.
BbInmoaiHATE  geMCTBUA  C
anreOpandyeckuM  JpOOsIMHU.
I[IpumensTe npeoOpa3zoBaHUs
BBIpaKEHUH [JIs1 pElIeHUs
3a1ad4. Beipaxarsb
nepemMeHHble U3  (opmyn




(busmueckmx,
T€OMETPUUYECKUX,
OIMHCHIBAIOIITNX OBITOBBIC
CUTYalI1M)

YpaBHeHust u
HepaBeHCTBA.
KBagparnbie
YPaBHEHUS

15
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PacnodnaBath KBaJpaTHbIE
YpaBHEHUS.

3anucpiBaTh dopmyay
KOpHEH KBaJpaTHOI'O
YpaBHEHUS, peliaThb
KBa/IpaTHble YPABHEHUS] —
IIOJIHBIE Y HEIIOJIHBIE.
IIpoBoauTh npocreiime
HUCCJICAOBAHUS KBaIpaTHbBIX
YPaBHEHUMU.

Pemars YpPaBHEHMS,
CBOJISALIIMECS K KBaApaTHBIM, C
MOMOIIBI0  TIpeoOpa3zoBaHU
U 3aMEHOU TEPEMEHHOM.
Habaronats "
AHAJIM3UPOBATH CBSI3b MEXIY
KOpHSIMH ¥ K03 PUIIMECHTAMH
KBaJpaTHOI'O ypPaBHEHMUS.
dopMyIHpPOBATH  TEOPEMY
Buera, a Takxxe oOpaTHYIO
TeOpeMy, IIPUMEHSITh ITHU
TEOpEMBI ISl peuleHus
3a/1a4.

Pemiate TexkcTOBBIE 3agaum
anreOpandyeckuM  CIOCOOOM:
nepexoguTb OT CJIOBECHOM
popmynupoBku YCJIOBHS
3aJa4d K ajreOpanyeckoi
MOJEIU IIYTEM COCTABJICHUS
YpPaBHEHUS; pemars
COCTaBJIEHHOE YpaBHEHUE;
UHTEPHPETUPOBATH
pe3yabTar.

3HAKOMHUTBCHA C HCTOpHEH
pa3BUTHS aJIreOpsl

YpaBHeHuss u
HepaBeHCTBA.
Cucrembl
YPaBHEeHU

13
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PacnioznaBarb JIMHEUHBIE
YpaBHEHUS c JIByMsI
HNepEeMEHHBIMHU.

Crpourts rpaduku
JIMHEWHBIX YPaBHEHUM, B TOM
4HCJIE MCNO0Jb3ys HU(POBbIE




pecypcsl. Paziunuars
napajesbHble u
EPECEKAIOIINECS MPSIMbIE IO
UX yPaBHEHUSIM.

Pemrars  cucrtembl  JBYX
JUHEUHBIX  ypaBHEHUU C

JIBYMSI NepEeMEHHbIMU
IMOCTAHOBKOM u
CIIO>KCHUEM.

Pemiars OpOoCTEUIINE

CHUCTEMBI, B KOTOPBIX OJHO U3
YpPaBHEHUU  HE  SABJISCTCS

JIMHEUHBIM.

ITpuBoauTH rpag)u4yecKyro
HHTEPIPETALHUIO peleHus
YpaBHEHUS C ABYMS

MEPEMCHHBIMH W CHUCTEM
ypaBHEHUH C OBYMS
EepPEeMCHHBIMH.

Pemiate TeKCTOBBIE 3adaum
alreOpanvecKuM CriocoooM

YpaBuenuss wu | 12 https://resh.edu.ru | ®opmyaupoBatTe cBoiicTBa

HepaBeHCTBA. / YHCIIOBBIX HEPaBCHCTB,

HepaBencTBa https://educont.ru/ | mtroctpupoBath 1704 Ha
KOOPAWHATHOM MIPSAMOMH,
A0KAa3bIBATh AJITeOpandecKu.
IIpumensaTs CBOMCTBA
HEpPaBEHCTB B XOJI€ PEIICHUS
3aj1ay.
Pemiarnb JIMHEHHbIE
HEepaBEeHCTBA C OJTHOM
MEepEeMEHHOM, n300pakaTh
pelIieHrue HepaBeHCTBAa Ha
YHCIJIIOBOU NPSIMOM.
PemiaTh cucTeMBbI JIMHEHHBIX
HEPABEHCTB, n300paxaTthb
pemieHue CUCTEMBI
HEpaBEHCTB Ha YHCJIOBOH
IpsIMOM

DYyHKINH. 5 https://resh.edu.ru | Ucmoib30BaTh

OcHoBHbBIE / (OYHKIIMOHAIBHY IO

NOHSITHS. https://educont.ru/ | TepmuHoIOTHIO "
CHMMBOJIMKY. BbruncasaThb
3HAYEHUHA bysaKIIMIHI,

3a/laHHBIX (¢opMmysaMu (TIpU




HEOOXOIUMOCTH
HUCIIOIb30BaTh KaJIbKYJSITOD);

COCTABJIAAITH Ta0 U IBI
3HavyeHuii pyskuuu. CTpOoUTH
1no TOYKaAM rpagpuku
byHKIIH. OnuceIBaTh
cBoiicTBa (h)yHKIIMU Ha OCHOBE
eé rpaguyeckoro
MpeaCTaBIICHUS.
Hcnoas3oBarhb
(yHKIMOHAIBHYIO
TEPMHUHOJIOTUIO u
CHMBOJIMKY.

HccnenoBarnb MPUMEPHI
rpaduKoB, OTpaKAIOIIHNX
peanbHbIe MPOIIECCHI u
SIBIICHUSI.

IMpuBoauTH npuMepbI

OpOLECCOB UM  SIBJICHUU C
3aJaHHBIMUA CBOMCTBaMH.
Hcnoan3oBaTth
KOMIILIOTEPHBbIE NPOrPaAMMBbI
U1 TIOCTPOCHUsST TpaHUKOB
GyHKIUH W HU3y4YeHUs UX
CBOMCTB

DYyHKIHH.
YuciioBbie
(pyHKuum.

https://resh.edu.ru
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Haxoautsb c MOMOIIbIO
rpagpuka QyHKUIUU 3HAUYECHUE
OJTHOM M3 paccMaTpHUBACMBIX

BEJINUYNH no 3HAYEHUIO
JPYTrOu.

B HECJIOXKHBIX cay4dasix
BbIpaKaTh dopmyioin
3aBUCUMOCTH MEXITY
BEJIMYHNHAMH. OnucsiBaTh

XapakTep H3MEHEHUs OJHOM
BE€JIMYUHBI B 3aBUCUMOCTH OT
U3MEHEHUS JPYTOM.
Pacno3HaBaTthb BUJBI
U3y4daeMbIX pysKIIMIA.
IToka3bIBaTh CXeMaTHYECKHU
IIOJIOKEHUE HAa KOOPAMHATHOM
IJIOCKOCTH rpaukoB
(pyHkIM BHIa: y=x2, y=x3,
y=vx, y=|x|.

HUcnoap3oBarnb




(pyHknuoOHAIBHO-TPaHUECKUE

npeacTaABJICHUS s
pelieHusT M UCCJIeAOBAaHUs
ypaBHEHUH u CHUCTEM
ypaBHEHUMU.

IIpumensaTh uudposbie
pecypcbl I8 TOCTPOCHUS
rpa¢pukoB QyHKITHIA

10 | IloBTOpeHne m |6 https://resh.edu.ru | Beioupars, NPUMEHSITh,

0000menue / OLICHMBATH CIocoo0bI

https://educont.ru/ | cpaBHeHwust YHCel,

BBIUHCIIEHUH, IIpe00pa3oBaHUM
BBIpXXCHUI, pelieHus
YpaBHEHUM.
OcymecTBJIATH
CAMOKOHTPOJIb BBINOJHIEMbBIX
JEUCTBUA W  CaMOIIPOBEPKY
pe3ynbTara BbIYHCJICHUM,
npeoOpazoBaHU,
OCTPOCHUM.
Pemats 3agaum M3 peajibHOM
JKU3HH, NPUMEHSTH
MaTeMaTHYeCKHUE 3HaHUS LIS
pelieHuss 3ajgad U3 APYrux
MPEIMETOB.
Pemiare TexkcToBBIE 3aja4M,
CpaBHUBATh, BHIOMpATH
CIoCco0bI pEHICHUs 3a7a4u

Hroro 102

9 kaacc (He menee 102 v)

Ne Paznen Yacrnl [IpakTnueckas 20P OCHOBHBIE BUJIBI AESITEIHHOCTH

yacTh (K/p,n/p) 00yJaronmxcst

1 Yucaa u|9 https://resh.edu.ru | Pa3BuBaTh mnpeacTaBJeHUsT O

BbIYUCJICHUS. / YHCIIAX: oT MHO>KECTBa
JleiicTBUTEJIBH https://educont.ru/ | HaTypanbHBIX qHucel bi ()
ble YncJa. MHOXECTBa  JEHCTBUTEIBHBIX
qucel.
O3HaKOMUTBLCHA c

BO3MOKHOCTBIO OPEACTABICHUS
OEUCTBUTEIBRHOIO YHCJIA KakK

OCCKOHEYHOM NEeCATUYHOM
npoowu, NPUMEHSAThH
JIECATUYHBIE MPUOITHIKSHHUS

pannoOHAJIBHBIX H




UppaLOHAJIbHBIX YHUCEIL.
N3o00paxkaTh ACUCTBUTEIBHBIC
4yciia TOYKAMH KOOPIAMHATHOMN
IPSIMOU.

3anuceiBaTh, CPAaBHUBATb M
YHOPSA04YUBATH
JEUCTBUTEJIBHbBIC YHUCIIA.
BpInoIHATHL, codeTast yCTHBIE
u HHCbMEHHBIE NpUEMBI,
apupMeTHYeCKHe JeHCTBUA C
panyoHaIbHBIMU YHUCIIAMU;
HAXO/JAUTh 3HA4Y€HUs CTEIECHEH
C LeabIMH IOKa3aTelsAsMHd U
KOpHEH; BBIYMCJIATH 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUU.
IToryunTs mnpeacTraBJIeHHE O
3HAYUMOCTH  JICHCTBUTEJIBHBIX
qUCeIl B NPaKTHYECKOM
JNEeSATEIIbHOCTHU YEJIOBEKA.
AHaIM3upoOBaThH 1 aejiarhb
BbIBO/IbI 0 TOYHOCTH
MPUOTH>KCSHUST
JEUCTBUTEJIBHOTO 4YHCJIa HIpU
peuieHuu 3aaay.

OxkpyriasaTh JIEICTBUTEIIbHbBIE
YUCJIa, BBINOJHATH NPUKHIAKY
pe3yibpTara BBIYHUCIICHUH,
OLIEHKY 3HAQYE€HUN YHCIOBBIX
BBIPAKEHUM.

3HAKOMHUTBCHA €  HMCTOpHeH
pa3BUTHUS MaTEMaTUKHA

YpaBHeHuss u
HEepaBeHCTBA.
YpaBHeHust ¢
OTHOM
nepeMeHHOH

14
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OcBauBarnb, 3alIOMUHATH "
NPUMEHAThH rpapuyeckue
METO/AbI npu pelieHun

YpaBHEHUN, HEPABEHCTB MU UX

CHCTEM.
Pacno3naBaTthb IIeJIble )71
poOHBIE YpaBHEHUSI.

Pemartn JUHEeNHbIe "
KBaJpaTHbIe YPaBHEHMS,

ypaBHEHUs, CBOJMISIIUECST K
HUM, TIpocTeHnime JIpoOHO-
panroOHAJIBHBIC YPaBHCHUA.

Ilpennararsp BO3MOXXHBIE

CIOCOOBI pEemnIeHUsi TEKCTOBBIX




3a71a4, 00CYyKIaTh UX U peliaTh
TCKCTOBBEBIC 3a1a4dunu paSHLIMI/I
crioco0amMu.

3HAKOMHUTBCS €  HCTOpHUEH
pa3BUTHS MAaTE€MaTUKH

YpaBHeHust u
HepPaBeHCTBA.
Cucrembl
YPaBHEHU

14
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OcBauBatb U  NPUMEHATH
NpuéMbl  PELICHUSI  CUCTEMBI
JIByX JIMHEWHBIX YypPaBHEHUU C
JIByMsI epeMeHHBIMHA u
CHUCTEMbI JIByX YpPaBHEHUU, B
KOTOpPBIX OJHO YypaBHEHHE HE
SIBJISIETCSI JINHEUHBIM.
Hcnoab3oBarh
(yHkumonansHO-TpaduUecKue
OpEJICTABIICHUS ISl pellleHusl U
HCCJIeI0BAHUSI yYPaBHECHUUN U
CHUCTEM.

AHaM3MpoBaTh TEKCThI 3ajaad,
pemiatb  UX  ajaredpanyeckuM
cnocoooMm: nepexoauTh oT
CIIOBECHOM hbopMyTUPOBKH
3agadu K
ajqireOpandyeckom MOJIeJIN

yCJI0OBUs

IIyTEM COCTABJIIEHUS CHCTEMBI
ypaBHEHUW; peliarb COCTaB
JICHHYIO CHUCTEMY YpaBHEHHH;
MHTEepPNpeTUPOBATh pE3yabTar.
3HakKOMUTBCS €  HcCTOpHel
pa3BUTHS MAaTEMAaTHUKH.

YpaBHeHuss u
HEepaBeHCTBA.
HepaBencrBa

16
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Yurtars, 3anMCcbiBaTh,
NMOHUMATh, MHTEPHPETHPOBATH
HEPABEHCTBA,; HCIIOJIb30BaTh
CHUMBOJIMKY W TCPMHWHOJIOTUIO.
BoInoJiHATH nmpeoOpa3oBaHUs
HCPaBCHCTB, HUCHOJIbL30BATDbL JJIsA

npeoOpa3zoBaHUs CBOMCTBa

YU CJIIOBBIX

Pacno3zHaBarth

KBaJIpaTHbIE
Pemarnb
HEpPaBEHCTBA,
JTUHEMHBIX
CHCTEMBI
BKJTIOYAFONTHX
HEPaBEHCTBO,

HEPABEHCTB.
JUHEHHBIE U
HEpPaBEHCTBA.
JUHEUHBIC
CHUCTEMBI
HEpPaBEHCTB,
HEpPaBEHCTB,
KBaJIpaTHOE

U peuarbs MX;




odcyxaarThb HOJIy4YEHHBIE

pelieHusl.
HN3o6paxarts peuieHue
HEpaBEeHCTBA u CHUCTEMBI
HEpaBE€HCTB Ha YUCIIOBOM

OpsiMO¥, 3alIUCHIBATH PEIICHUE
C TIOMOIIIBIO CUMBOJIOB.
Pemars KBaJIpaTHbIC
HEpaBEHCTBA, HUCIIONb3YSI
rpadguyeckue rpeacTaBICHUS.
OcBauBaTh u NPUMEHATH
HEpAaBEHCTBA  NpPU  PELICHUU
pa3IUYHBIX 3aj/1a4, B TOM YHCIE
OPAKTUKO-OPUEHTUPOBAHHBIX

DOyHKIUHA

16
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Pacno3HaBaTb BUbI N3y4dacMbIX

byHKIMI; WJLJIIOCTPUPOBATH
cXeMaTH4YeCKH, O0BSICHATH
pacIrioyo)KeHne Ha
KOOpPAUHATHOU TIOCKOCTH

rpa¢ukoB QyHKIMH Buaa: Y
=kx, y=kx+b, y=kx, y=ax?
y=ax’,  y=vx, y=x| B
3aBUCUMOCTHU oT 3Ha4YeHUH
KO3(p(UIIMEHTOB; OMHUCHIBATH HX
CBOKMCTBA.

PacniosHaBaTh KBaJpaTUYHYIO
dyHKIIUIO o bopmyie.
IIpuBoaAUTH npuMepbl
KBaJpaTUYHBIX 3aBUCUMOCTEH M3
peanbHON  KU3HU,  (U3HKHU,
reOMEeTPUH. BeIABIATH u
00001aTh 0COOEHHOCTH
rpaguka KBaJApaTUYHOM
byHKIHH y=ax?+bx+c.
Crpours u U300paxkarhb
cXeMaTH4eCKH rpaduku
KBaJpaTHIHBIX bysaKIIMII,
3aJaHHbBIX ¢dopMyJlaMHd  BHIA
y=ax’, y=ax’+q, y=a(x+p)?,
y=ax’+bx+c.

AHAIU3MPOBATHL U NPUMEHSTH
cBOMCTBA M3YYEHHBIX (PYyHKIMN
TUUTSE IX TIOCTPOCHHUSI, B TOM YHCIIE
c IMOMOIIBIO U@ poBBIX

pecypcoB.




YuciaoBbie
nocJIeI0BaTeIb
HOCTH

15
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OcBauBaTthb M NPpUMEHATD

UHIEKCHBIE o0o3HaYeHus,
CTPOUTH peyeBbie
BBLICKA3BIBAHUSA C

HWCHOJIb30BAHUEM TEPMHHOJOTUH,
CBSI3aHHOM C MOHSATHEM
MOCJIEI0BATEIILHOCTH.
AnaauzupoBatb GopMysly N-TO
YJIeHa II0CJIEJIOBATEIbHOCTH WJIU
peKyppeHTHYIO  dopmMyny M
BBIYHCJIATH YJICHBI
IIOCJICI0BATCIILPHOCTEM,
3aJlaHHBIX dTUMHU (POpMyTIaMHu.
YcranaBiauBarb
3aKOHOMEPHOCTb B IIOCTPOCHUU
M0CJIEIOBATEIBHOCTH, eciu
BBIIIUCAHbl IIEPBbIE HECKOJBKO
€€ YJICHOB.

PacnoznaBarb
apuPMEeTHICCKYIO u
T€OMETPUUECKYIO  MPOrPECCUU
OpHU pa3HbIX CIloco0ax 3aJlaHuUs.
Pemiatn 3aJJauu C
UcCTionb30BaHuEeM (GopmMyil N-TO
yieHa  apuMeTudecKon u
rEeOMETPUYECKON  IIPOTrpeECcCHUi,
CYMMBI IEPBBIX N YJIEHOB.
N3o0paxkarsb YJICHBI
MOCJICAOBATEIIBHOCTH TOYKAMHU
HAa KOOPAMHATHOW ILIOCKOCTH.
PaccmarpuBarhb NpUMepPbI
NMpoueccoB M SIBJEHMH U3
peanbHOU JKU3HU,
WUTIOCTPUPYIOLIME U3MEHEHUE
B apuMeTHICCKOMI
IPOTPECCHH, B TEOMETPUUICCKOU
IPOTPECCHUH; n300paxaTh
COOTBETCTBYIOIIIHE
3aBHUCHUMOCTHU T'paUUESCKH.
Pemiars 3amaum, CBsI3aHHBIE C
YHCJIIOBBIMU
NOCJIEAOBATEJIBHOCTSIMHA, B TOM
qycie 3aJadd U3  peaybHOM
)KU3HU  C HUCIIOJTb30BAHUEM
HU(PPOBBIX TEXHOJIOTHUN




(PI€KTPOHHBIX Ta0JINIL,
rpad9eCKOTO KaJIbKyJIsITOpa U
T.IL.).

PemiaTrh 3a/1auu Ha CJIOKHBIC
HPOIICHTHI, B TOM YHCJIC 3aJadu
U3 peaJibHOM MpakTHKH (C
HUCITOJIb30BaHUEM
KaJIbKYJIATOPA).

3HAKOMUTBCSI €  HCTOpHeEN
pa3BUTHS MaTEeMaTUKHA

I[HoBTOpEHue,
00001IEHHE,
CHCTEMaTH3a

w1
nus 3SHAHUHU

18
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Onepuposartsb NOHATHUSIMU:
MHOECTBO, IIOJIMHOYKECTBO,
onepauuu HaJ MHOXECTBAMU;
HCIOJIb30BATH rpadguyeckoe
pPENCTAaBIICHUE MHOYKECTB, IS
ONHMCaHUsl PEAJBHBIX IIPOLIECCOB
U SIBJICHUU, IPU PEUICHUHU 3aJa4
u3 APYyTrux Y4€OHBIX
OpPEAMETOB.

AKTyaIM3upoBaTh
TEPMHHOJIOTHI0 W  OCHOBHBIC
aelcTBHUA, CBA3AHHDbIE c
YHMCJIAMHM. HATypaJlbHOE YHCIIO,
IIPOCTOE M COCTAaBHOE YHCIIA,
JIEJIMMOCTh HATypPaJIbHBIX YHCEJl,
NPU3HAKA  JEIUMOCTH, LIEJIoe
4UCIIO, MOJYJIb 4qucia,
OOBIKHOBEHHAsi W JIeCSITUYHas
npoOu, cTaHAApPTHBINA BUJ YHUCIIA,
apudMeTHYeCKUi  KBaJpaTHBIN
KOPEHB.

BBINOJIHATH JeucTrBus,
CPABHUBATHL WU YNOPSI0YUBATH
4yHcila, OPEACTAaBIATh 4YUCIA HaA
KOOPAWNHATHOU MPSMOM,
OKpYTJIAATH YWCJIA; BBINOJIHATH
NPUKUJIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUH. Pemiarnb
TEKCTOBbIE 3agaum
apu(PMETHIECKUM CITIOCOOOM.
Pemrate npakTudeckue 3agaydm,
coAep Kalue IPOLEHTHI, JOJIH,
4acTH, BBIpAXKAFOIIHE
3aBUCHUMOCTH: CKOpOCTb ~ —
BpEeMsI — pacCTOsIHWE, IIeHAa —




KOJINYECTBO — CTOUMOCTD,

00BéM paboTBl — BpeMsT —
MIPOU3BOJIUTEIIFHOCTD TPYAa.

Pa3oupars peanbHbIe
YKU3HEHHBIE CHUTYyalluH,

dopmyaupoBaThr uUX Ha S3bIKE

MaTeMaTHKHU, HAXO0AUTh
pelieHue, MIPUMEHSIS
MaTEMaTUYECKUM arrapar,

WHTEPNPeTUPOBATH PE3YJIbTAT.

OmnepupoBathb NOHATUSIMMU:
CTEIIEHb C LEJBbIM IOKa3aTeJeM,
apu(pMETHYECCKUI  KBaJpaTHBIA

KOPEHBb, MHOT'OYJICH,
anredbpandeckas poOb,
TOXIECTBO.

BbInoHATH OCHOBHBbIE

JEHCTBUS: BBINOJIHATh PaCUYETHI
no dopmyiiaMm, IpeoOpa3OBHIBATH
mneipie, JapoOHO-pallmOHATBHBIC
BBIPpAaKCHUA n BBIPpA>XCHUA C
KOPHSIMH, peannu30BBIBaThH
pa3lioO)KEHHE  MHOrOYJICHa  Ha
MHOXHTEIIH, B TOM YHCIE C
HCITOJIb30BAHUEM dbopmyn
pa3HOCTH KBaJ[paTOB M KBaJpaTa
CYMMBI W Pa3HOCTH, HaAXOAUTH

JIONyCTHMBbIE 3HAYEHUS
MEPEMEHHBIX JUTSt JIpoOHO-
palMoOHaJIbHBIX BBIpaKECHUM,
KOpHEH. OnepupoBartsb

NMOHATUAMMU: (QYHKIUS, Tpaduk
yHKIIHH, HYJH dbyHKIIHH,
MMPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
MMPOMEXKYTKHU BO3pacTaHWsI,
yOBbIBaHMS, HanOOJIbIIIEE u
HaVWMEHbIIIee 3HaYCHUST (PYHKITUH.
AHAIU3MPOBATH, CPAaBHUBATD,
00cy:K1aTh CBOMCTBa (PYHKIIUH,
CTPOUTH UX I'padUKHU.

OnepupoBaTthb NMOHATUSIMHU:
npsiMasi ~ OPOINOPILIMOHATBHOCTb,
oOpaTHasi TPOMOPIIMOHATIFHOCTb,
JIMHEWHas dbyHKIHS,
KBaJpaTHIHAs dbyHKIHS,




napa0oJa, rurepoona.

Hcnoab3oBare rpapuxku s
orpeneeHus CBOWCTB,
OpPOLIECCOB U 3aBUCUMOCTEM, AJIS
peureHus  3amad U3 OpYyrux
Y4€OHBIX HNPEIMETOB U PEATbHOMN
JKU3HU; MOJeJIMPOBaTh c
IIOMOIIBIO TpaUKOB peajibHbIC

IIPOLIECCHI 51 SIBJICHUS.
Beipaxarsb dopmynamu
3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

Hroro

102

PaGouas mnporpamma mno aareope cdopmMupoBaHa ¢ y4eToM padoyell MporpamMmbl
BOCIIMTAHUS.

Peanuzamus nenarorudeckuMu paboOTHUKAMU BOCIIMUTATEIBHOTO MOTEHIIMANA YPOKa
MpeJIoiaraeT Cielyrollee:

®  YCTaHOBJICHUE JIOBEPUTEJIbHBIX OTHOLUIEHUM MEXAY YYUTEIEM M €ro yYEHUKAMH,
CIOCOOCTBYIOIMX MNMO3UTHUBHOMY BOCHPUSITHIO y4YalIUMHCS TpeOOBaHMI W Mpochb0O yduTens,
NPUBJICUCHUIO WX BHHMaHUS K OOCyXJaeMoil Ha ypoke HWH(POpPMAalWW, AaKTUBHU3ALUU WX
IMO3HABATCIILHOM JCSITCIIbHOCTH,

e 1oOyXXAECHHE MIKOJIBHUKOB COONIOATh HA YPOKE OOIICMPHUHSATHIE HOPMBI MOBEICHHS,
npaBwiia OOLIEHUS CO CTapUIMMM (YUMTEISIMU) M CBEPCTHHUKAMM (IUKOJIbHUKAMH), TPUHIUIIBI
y4eOHOW JUCIMILIMHBI U CAMOOpPraHU3alUu;

®  [IPUBJIEYECHHUE BHUMAHUS HIKOJBbHUKOB K [IEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha ypoKax
SBJIEHUH, OpraHu3alys X paboThl ¢ OJy4yaeMOM Ha ypoKe COLMaIbHO 3HAYUMON HHpopmanmen
— MHUIMUPOBAHUE €€ 00CYXJIEHUsI, BHICKAa3bIBAHUS YYaLIUMUCS CBOETO MHEHMs IO €€ MOBOJY,
BBIPa0OTKH CBOETO K HEH OTHOILIECHUS;

®  CNOJb30BAaHUE BOCIHUTATENIbHBIX BO3MOXKHOCTEH coaepxaHHs Yy4eOHOro mpeamera
yepe3 JIEMOHCTpPALUIO JETSIM TNPUMEPOB  OTBETCTBEHHOI'O, TPa)JaHCKOIO IOBEACHMUS,
MIPOSIBJIICHUST YEJIOBEKOIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB
JUISL YTEHUSI, 3a/1a4 JIJIsl peIIeHUs], TPOOJIIEMHBIX CUTYalui A1l OOCYKICHUS B KJIacce;

® [PUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yyalMXcs: MHTEJUIEKTYaJIbHbBIX
UTp, CTUMYJIMPYIOIIKX TO3HABATEIbHYIO MOTUBALIMIO IIKOJIBHUKOB; TUAAKTHYECKOTO TeaTpa, rae
MOJIyUeHHbIE Ha YPOKE 3HAHHUS OOBITPHIBAIOTCS B TeaTpajbHBIX IOCTAaHOBKAX; IUCKYCCUH,
KOTOpBIE JJAIOT YYaIIMMCS BO3MOKHOCTh PHOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOT'O IMAJIOTA;
IpynInoBoi paboThl WM pabOTHI B Mapax, KOTOpbI€ YydaT IIKOJIbHUKOB KOMaHIHOW paboTre H
B3aUMOJICHCTBHUIO C APYTMMU JIE€THMU,;

®  BKJIIOYEHHE B YPOK UTPOBBIX MPOLEYpP, KOTOPbIE TOMOTal0T MOAepKaTh MOTUBALIUIO
JETe K TOIY4YEHHMIO 3HAHUWM, HaJaKMBAHWUIO ITO3UTUBHBIX MEXIJINYHOCTHBIX OTHOILIEHUN B
KJIacce, MOMOTaloT YCTaHOBICHHUIO JOOpOXKeIaTelbHOM aTMochepbl BO BpeMs ypOKa;

e opraHuzanusg miecTBa MOTUBHUPOBAHHBIX U JPYAMPOBAHHBIX Y4YalIUXCS HaA HUX
HEYCIIEBAIOIMMHU OJIHOKJIACCHUKAMM, MAAIOIIEr0 IIKOJbHUKAM COLMAJIBHO 3HAYMUMBIM OIBIT
COTPYIHUYECTBA U B3aMMHON IIOMOIIIH;



® VHHMIMHUPOBAHME U TMOJJEP)KKA HCCIIEI0BATENbCKON NEATEIbHOCTU IIKOJIBHUKOB B
paMKax pealn3allMd UMU WHIMBHIYaJbHBIX W I'PYNIIOBBIX HCCIEJOBATEIBCKUX IPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOYKHOCTh  IIPHMOOPECTH  HABBIK  CaMOCTOSATENBHOTO  PELICHMS
TEOPETUYECKON MPOOJIEMBbl, HaBbIK I'€HEPUPOBaHUS U O(POPMIIEHHUS COOCTBEHHBIX MJEH, HaBBIK
YBOKUTEIBHOTO OTHOIIEHUS K YYXUM uiesM, O(QOpPMICHHBIM B paboTax Jpyrux
UCCIIeIOBaTeNe, HaBbIK IyOJMYHOTO BBICTYIUICHUS TEpel ayAuTOpUEH, apryMEHTUPOBAHHS U
OTCTauBaHUs CBOEM TOUKH 3PEHUS.



