Aareopa

denepanbHas pabovas mporpamma yueOHOro Kypca «Anredpa» B 7-9 kiaccax
[TosicHuTeNnbHAs 3aMKCKa.

Anrebpa sIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHHWs: OHa OOECIeUHMBaET
U3y4eHHE APYruX AUCUUIUINH, KaK €CTECTBEHHO-HAY4YHOro, TaK M T'yMaHHUTapHOIO IHUKJIOB, €€ OCBOCHUE
HE00X0MMO I IPOAOJDKEHNs 00pa30BaHUs U B TOBCEJHEBHOM KM3HU. Pa3BuTHe y 00ydyaromuxcsi Hayu4HbIX
NpPEACTAaBICHUNH O TPOUCXOXKICHUH M CYHIHOCTH aireOpandeckux aOCTpakiuii, crmocode OTpaskeHHs
MaTeMaTHYeCKOM HayKoH sBJIEHMM M IPOLECCOB B MpPHUpPOJAE U OOILIECTBE, POJU MaTeMaTHUYECKOIo
MOJCIIUPOBAaHMsI B HAayyHOM T[IO3HAHMM M B TMPAKTHKE CHOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS U Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JUISI aIaliTAlliH B COBPEMEHHOM II(PPOBOM OOIIECTBE.
N3yuenue anreOpbl oOecreunBaeT pa3BUTHE YMEHMsI HaOJIr04aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS W
BBIBOJIbI, (POPMYIHpPOBaTh yTBepKAeHUA. OcBoeHue Kypca anreOpbl oOecreurBaeT pa3BUTHE JIOTHYECKOTO
MBILIUIEHUS] O0YYaIOLUXCsA: OHM HCHOJB3YIOT JNEAYKTHBHbIE M MHIYKTHUBHBIE pacCyXIeHMs, 00oOlIieHne u
KOHKpETH3aIHio, adcTparupoBanue u aHanoruto. OOydeHue anredpe NpeArnonaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITEJIbHOW JIEATEIbHOCTH OOYYaIOLIMXCs, MO3TOMY CaMOCTOSTENIBHOE pEILIeHHE 3aJay  sBIseTCA
peanu3anuen 1esTeIbHOCTHOIO IPUHILIMIIA O0yYEHUSI.

B crpykrype mnporpamMmbl ydueOHOTO Kypca «Auredpa» s OCHOBHOTO 0OIero ooOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT  COJepXKaTelbHO-METOIUYEeCKne JUHUM: «Yucna U BBIYHUCICHUAY,
«AnreOpanuecKkue BBIpAXKCHUS», «YpaBHEHHS U HEpaBeHCTBay, «DyHkuum». Kaxkmas wu3z dtHX
COJIepKATEIbHO-METOJMYECKUX JIMHUWA Pa3BUBACTCS HAa TMPOTSHKEHUWH TPEX JIeT U3y4YeHHsS Kypca,
B3aUMOJICICTBYS C JPYTUMH €ro JMHUAMH .B Xoje u3yyeHus y4eOHOro Kypca oOy4aroluMcs MPUXOAUTCS
JIOTHYECKH PACCYX/IaTh, UCIIOIB30BATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B Iporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTMKH, MPEJCTAaBICHHbIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro oOpa3oBaHHsS U CHOCOOCTBYIOUIME OBJIAJCHUIO OOYYalOUIMMHCA OCHOB
YHUBEPCATHHOTO MaTEMaTUUeCKOro si3bika. Co/iepKaTeIbHOW U CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO Kypca
«Anrebpa» ABISIETCS €ro UHTETPUPOBAHHBIN XapakTep.

Cognepxxanne nuHUM «YUucna M BBIYKMCIECHHS CIYKUT OCHOBOM JUISl JAJIBHEHIIET0 W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYUYAIOUIMXCS JOTHYECKOTO MBIIUICHHS, (JOPMHUPOBAHUIO YMEHUS
[OJIb30BAThCSl AITOPUTMAaMH, a TaKkKe MPHOOPETEHUIO0 MPAKTUYECKHX HABBIKOB, HEOOXOIUMBIX IS
MIOBCEHEBHOM XM3HH. Pa3BUTHE MOHATHS O YKCIe HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs CBS3aHO C
pallMOHATBHBIMU M UPPALMOHATIBHBIMU YHCIaMU, (HOPMUPOBAHHEM TMPEJICTABICHUH O JIEHCTBUTENBHOM
qucie. 3aBeplieHre OCBOSHHSI YMCIOBOM IMHUK OTHECEHO K cpe/lHeMY 0011eMy 00pa30BaHUIo.

Copep:xaHue JByX anreOpavyeckux JIMHUKH — «AjreOpavyeckue BbIpaXEHHUs» W «YpaBHEHUS U

HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OO0YUAIOIIMXCS MAaTEMAaTUYECKOTO ammapara, HeoOX0IuMOro



JUISL pellieHusl 3a7ad MaTeMaTUKHU, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33aad. Ha ypohe
OCHOBHOTO 00m1ero oOpa3zoBaHHs y4eOHBIH MaTepual TPYHIHPYETCS BOKPYT PAllMOHANBHBIX BBIPAKECHUH.
Anrebpa AeMOHCTPHpYET 3HAUE€HHE MAaTEMaTHKH KaK SI3bIKA JUIS MOCTPOCHUS MaTEMaTHYECKHX MOJETCH,
OIMCaHUA MPOLECCOB U SBIECHUI peanbHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TakxkKe NalbHeHInee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJIs1 OCBOSHHS Kypca UH(OPMATHKH,
U OBJIaJICHHE HaBBIKAMH JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre CHUMBOIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUs, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne (yHKIMOHAIBHO-TPAQUUECKOW JIMHUM HAIEeNeHO Ha TOJXy4YeHHE OOydJaronMMHUcs
3HaHUH O QYHKIMSIX Kak BaKHEWIIeld MareMaTHYecKOW MOJeNu [UIsi ONHCAaHWUS U HCCIeIOBaHUS
Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUIA B IPUPOJIC U OOIIECTBE.

W3ydenne Matepuana CIOCOOCTBYET pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHSI HCIOJIB30BATh pPas3IHMYHBIC
BBIPA3UTEIbHBIC CPECTBA A3bIKA MaTEMATHKU — CIIOBECHBIE, CUMBOJIMYECKHUE, IpadhuuecKue, BHOCUT BKJIA] B
(dopMHpOBaHUE MPEAICTABICHUH O POJIM MATEMATUKH B PA3BUTHUHN [IUBHIIM3AINH U KYJIbTYPHI.

Cornacuo yueOHOMY IJIaHy B 7—9 Kilaccax u3ydaercs yuaeOHbIH Kypc «AnreOpay, KOTOPBIA BKIIOYAET
CIIEIyIOIIEe OCHOBHBIE pa3lenbl coiepxaHus: «Uucina v BBIYMCICHUS», «ANreOpanuyecKkue BBIPAKCHUSY,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIIUN.

O01iee yncIo YacoB, PEKOMEHI0BAaHHBIX JJIsl U3Y4eHHUs yueOHOoro Kypca «Anredpa», — 306 yacos: B 7
kiacce — 102 gaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Hemenmo), B 9 kinacce — 102 gaca (3
yaca B HEJICIIO).

Conep:xanue o0y4yeHus B 7 Kiacce.
Yucna v BBIYUCTICHUS.

JlpoOu 0OBIKHOBEHHBIE U AECSITUUHBIE, IEPEXO0JT OT OJHOM (popMbI 3anucu Apodel k npyroi. [lonsTue
paLlMOHATIBHOTO YHCJA, 3allUCh, CPaBHEHHUE, YHOPSIOYMBAHHE palMOHAIbHBIX uuceNl. Apudmernueckue
NIECTBUS C pallMOHAFHBIMU YUCIIaMy. Perrenue 3a1a4 u3 peaabHOH NMPaKTHKH HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeJesieHue, MpeoOpa3oBaHUEe BBIPAKEHUM Ha OCHOBE
OTpeNieNIeHus], 3aMuch OOJbIIMX 4Yuces. [IpoueHTHl, 3amuch MPOILEHTOB B BHIAE JIpodu M ApoOu B BUie
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4 HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 peaIbHONU MPAKTHKY.

[TpuMeHeHre NPU3HAKOB IETMMOCTH, Pa3I0kKEeHNE HA MHOKHUTEIN HaTypaJbHBIX YHCE.

PeanbHBIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00OpaTHas MPOITOPIIMOHATEHOCTH.

Anrebpanyeckue BbIpaKEHHUS.

[lepemenHbIe, YMCIOBOE 3HAYCHHUE BBIPAXKEHUS C TIepeMeHHOM. JlonmycTHMble 3HaYeHHUs NePEMEHHBIX.
[lpencraBieHne 3aBUCHMOCTH MEXAy BelWduHamMu B BuIe (opMynsl. Beramciaenus mo Qopmynam.
[IpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUH, TOXXIECTBEHHO pPaBHBIC BBIPAKCHHS, TpPaBWIIA MPEOOpa3OBAHUS
CYMM M IIPOU3BEJCHUH, TPaBUIIa PACKPHITHS CKOOOK U MPUBEIECHUS MMO0OHBIX ClIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITOKA3aTEIEM.

Onnounensl W MHorowieHel. CreneHp MHorowieHa. CliokeHHe, BBIYMTAHUE, YMHOXKEHHUE

MHOrowieHOB. DOpMyJbl COKpalIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI M KBaJpar paszHocTu. Popmyna

Pa3HOCTH KBaApPaToB. PaznoxxeHre MHOTOWICHOB HA MHOKHUTEIIH.



YpaBHEHUs 1 HEPABEHCTBA.

VYpaBHeHHe, KOpEeHb YpaBHEHUsI, IPaBUiIa MpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHUE C OJHOW IIEPEMEHHOM, YHCIO KOpHEH JIMHEWHOrO YypaBHEHUS, pELICHUE
JUHEWHBIX ypaBHeHUH. COCTaBIEHHE YpaBHEHHMII IO YCIOBHMIO 3ajadyd. PemeHue TEKCTOBBIX 3anad ¢
MMOMOUIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByX JUHEWHBIX YpaBHEHUH C
JIByMs IIepeMeHHbIMU. PelieHne cucteM ypaBHeHUH criocoOoM moacTaHoBKU. [IpumMeps! peleHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHECHUM.

O yHKIH.

Koopaunara Touku Ha mnpsaMon. UwucioBble npomexyTku. PaccrosHue Mexay AByMS TOYKAMH
KOOPJHMHATHOMU IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca n opAMHATa TOYKM Ha KOOPAMHATHON
wiockoctd. IIpumepsl TpadukoB, 3amaHHBIX (opmynamu. UTeHHe TpadUKOB pEATbHBIX 3aBUCHMOCTEH.
[onsarne ¢ynxmuu. I'padpuk ¢ynkumn. CpoiictBa ¢yHkumid. Jluneiinas d¢ynxous, e€ rpaduk. ['padux
bynkuuu y = |x|. I'paduyeckoe perieHue TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kiace

Yucna u éviuucienus

KBanpatnsblii kopeHb u3 uncina. [loasatue 06 uppannoHaibHOM umcie. JlecaTuunble npuOIMKeHUs
HppalMoOHAIBLHBIX yHcell. CBoicTBa apu(PMETHUECKHUX KBaJApaTHBIX KOpPHEH M MX HNPHUMEHEHHUE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUU U BBIUMCICHUSIM. JleficTBUTEeNbHBIC YHCIa.

CreneHs ¢ LEJIbIM OKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAS 3alIUCh YUCIIA.

Anzebpauueckue eviparxiceHusn

KBanpaTHblil TpEXWIEH; pa3I0KEHUE KBAJIpaTHOTO TPEXUJIEHAa HA MHOXKHUTEIIH.

AnreOpanyeckasi 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoit apobu. CrokeHue, BbIYUTAHUE,
YMHOXX€HHUE, JeJieHHe aireopanyeckux JpoOeil. PamuoHanbHble  BBIpaXXEHUST M HUX
npeoopa3oBaHHUE.

Ypasuenua u nepasencmea

KBanpatHoe ypaBHeHue, ¢popmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJSIIMXCS K JIMHEHMHBIM M KBajpaTHbIM. [Ipocteiinine apoOHO-palMoHaJIbHbIE
ypaBHEHHUSI.

I'paduueckast unTeprpeTanivs ypaBHEHUN ¢ IBYMs IIEPEMEHHBIMU U CUCTEM JIMHEUHBIX YPAaBHEHUN
C JIByMs MHOepeMEeHHbIMU. lIpuMepbl pemieHusi CUCTEM HEIMHEWHBIX YpaBHEHHH C JBYMS
IIEpEMEHHBIMM.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIiocoOoM.

YuciioBele HEpaBEHCTBA M UX cBoWcTBa. HepaBeHCTBO € OJHOW IEpEMEHHOUN. PaBHOCHUIBHOCTH
HepaBeHCTB. JIMHeliHbIe HEpAaBEHCTBA C OAHOU IepeMeHHON. CHUCTEMBI JUHENHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM.

Dynkyuu

IMonsitne ¢pynkmuu. O6IaCTh ONPEACICHUS U MHOXKECTBO 3HaueHU (PpyHKIMU. CriocoObl 3a/1aHuUs
(DyHKIHH.

I'paduk pysnkiuu. UreHue cBOMCTB PyHKINH 1O €€ rpaduKy.

ITpumeps! rpadukoB GYHKIMM, OTpaXKarOIIUX pealbHble MPOIECCHI.

DYHKIIMH, OMHCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPOIOPLIMOHAIBHBIE 3aBUCUMOCTH, UX IpadUKH.



DyHKIIUHU y=x2, y=x3, y=vX, y=[x|. I'paduueckoe pemreHre ypaBHEHUI U CHCTEM ypaBHEHHIA.

9 kJjacc

Yucna u éviuucnenusn

JelicTBUTeIbHbIE YHCJIA

PannonanbHble 4uciia, MppalMoOHaIbHbIE YHCJIa, KOHEUHbIE U OECKOHEUHBIE JAECSTUYHbIE NPOOH.
MHO>XECTBO AEUCTBUTEIBHBIX YHCEN; AEUCTBUTEIIbHBIE YMCIAa KaK OECKOHEUHBIE JECATHYHbIE
poow.

B3auMHO OJHO3HAa4YHOE COOTBETCTBUE MEXKIAY MHOXECTBOM JE€HCTBUTEIBHBIX YHUCEI WU
KOOPAWHATHOU NPSAMOM.

CpaBHeHHE JEUCTBUTEIBHBIX YHCEN, apUPMETHUECKUE JIEHCTBUS C ICUCTBUTEIBHBIMUA YUCIIAMH.
H3mepenus, npudJIMKeHUs, OLIEeHKH

Pa3mMepsl 00BEKTOB OKPYXKaKOILIEro MUpPa, JJIUTEIbHOCTD MPOLIECCOB B OKPYKAIOIIEM MHUPE.
[TpubnmxEéHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh NPUOJIMKEHUS.

Oxpyrnenue unce. I[Ipuknaka 1 oeHKa pe3yJIbTaTOB BBIUMCICHUH.

Ypasuenusa u nepasencmea

YpaBHeHMd C OJHOM NepeMEHHOM

JIuneitHoe ypaBHeHUe. Pelienrne ypaBHEHNU N, CBOISIINXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHMM, CBOJSIIMXCS K KBaJApaTHBIM. bukBaapaTHOeE
ypaBHeHHe. lIpumepsl pelieHuss ypaBHEHUH TPETbEU M YETBEPTOM CTEIIEHEW PAa3JI0KEHHUEM Ha
MHOKHUTEH.

Penrenve qpoOGHO-pallMOHAJIBHBIX YPAaBHEHUH.

Penrenne TekcToBBIX 3a/1a4 aJreOpandeckuM METOJIOM.

Cucremsbl ypaBHeHUI

YpaBHEHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Penienrue cuctem AByX JUHEHMHBIX YpaBHEHUHN C
JIByMsI IEpEMEHHBIMU. Pelenne cucteM AByX ypaBHEHHM, OOHO W3 KOTOPBIX JUHEWHOE, a APyroe
— BTOpOU crerneHu. ['paduyueckas HHTEpIHIpeTalvs CUCTEMbl YPaBHEHUN C IByMs IIEPEMEHHBIMU.
Pentenue TeKCTOBBIX 3a/1a4 alreOpandecKum Criocooom.

HepaBeHncTBa

YucoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemenne MMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Pelllenre CUCTEM JIMHEUHBIX HEPABEHCTB C
onHoi mepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduueckass MHTEpIIpeTallus HEPaBEHCTB U
CHUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DynkKkyuu

KBagpartununas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, koopauHaATHI BEPIIUHBI MTapaOOJIbI,
OCh CUMMETPUH NapadoJIbl.

I'paduxu pynkuumit: y=kx, y=kx+b, y=k/x,, y=x3, y=vX, y=|x| 1 ux cBoiicTBa.

Yucnogvle nocinedosamenbHOCmU

OnpeaesieHne U croco0bI 3aIaHUSI YHUCJIOBBIX MOCJIEA0BATEJIbHOCTEH

IToHsiTHE YMCIIOBOM MOCJIE€NOBATEIbHOCTU. 3aJlaHUE IOCJIENOBATEIbHOCTH PEKYPPEHTHOU
dhopmynoi u popMyIioi n-ro wieHa.

Apudmernyeckasi 1 reOMeTpHYeCKasi IPOrpeccuy

Apudmernueckas U reoMmerpuueckas nporpeccur. @opmysibl n-ro 4jeHa apudMeTU4ecKor u
Te€OMETPUYECKON MPOTrPECCUN, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHre 4ieHOB apUMETHUYECKON W TIeOMETPUYECKOM TMporpeccuid TodykaMH Ha
KOOPAWHATHOM IJIOCKOCTHU. JINHEWHBIN U SKCHOHEHIMANbHbINA pOCT. CJI0KHBIE ITPOLICHTHI.



IIpeaMeTHbIEe pe3yibTATHI OCBOEHUSI MPOrPaMMbl Y4eOHOI0 Kypca K KOHILY 00y4YeHHusl B

7 KJaacce.

OcBoeHue yueObHOro Kypca «Airedpa» Ha YpoBHE OCHOBHOTO 00IIero oOpa3oBaHMs JOKHO 0OeCredruBaTh
JOCTH)KCHHE CIICTYIONINX IMPEIMETHBIX 00pa30BaTeIIbHBIX Pe3yIbTaTOB:
Yucna ¥ BEIUKCIIEHU.

BoinonusATe, coueTas yCTHbIE U MUCbMEHHBIE IPUEMBI, aprupMEeTHUECKHUE TEHCTBUS C PAllMOHAIBHBIMU
YHCJIaMHU.

HaxomuTh 3Ha4yeHHs 4YHMCIOBBIX BBIPAXKCHHUI, NPUMEHATH pPazHOOOpa3HbIE CHOCOOBIM MPUEMBI
BBIUMCJICHHS] 3HAUEHUN APOOHBIX BBIPAXKEHHM, COIepKalIIX OOBIKHOBEHHbBIE U IECATUYHbBIE IPOOU.

[lepexoauTb OT OXHOW (OPMBI 3aMUCH YHCENT K JIpYroil (mpeoOpa3oBBIBATH NECATUYHYIO OpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JAECATUYHYIO JIPOOH).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucia.

BbINOMHATE MPUKUIKY U OLIEHKY pe3yNbTaTa BBIYUCICHUN, OIEHKY 3HAYECHUIN YUCIOBBIX BBIPAKEHUU.
BoinonHsATe A€MCTBUSI CO CTENEHSAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh PU3HAKK JEIUMOCTH, Pa3I0KEHHE Ha MHOKUTEIHN HATypaIbHBIX YHCE.

Pemarp  mpakTHKO-OPUEHTUPOBAHHBIE  3aJayd,  CBSI3aHHBIE C  OTHOIICHHWEM  BEIIWYHH,
IPONOPLUOHAILHOCTBIO BEJIMYMH, MPOLIEHTaMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/ad C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBHEKTOB.

Anrebpanueckue BhIpaKeHHUs.

Hcnonb3oBarh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHUKY, IPUMEHSATH €€ B MPOLIECCE OCBOSHUS
y4eOHOro MaTepuaia.

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

BoinonHsATe npeoOpa3zoBaHUsl 1IE€JI0T0 BbIPAXKEHHSI B MHOTOUJIEH MIPUBEAECHUEM MOJI0OHBIX CllaraéMblX,
PACKpBITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOYIEH M MHOTOYJIeHa Ha MHOTO4YJIEH, HPUMEHSTH
dbopMyIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh pa3nokeHne MHOIOWIEHOB Ha MHOKUTEH C TIOMOIIBIO BEIHECEHHS 32 CKOOKH 001Iero
MHOKUTEJSI, TPYNIHPOBKU CIaraeMbIX, IPUMEHEHHUS (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIEHOB JJIsl PELICHHs pa3iMyHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTHKU.

Hcnonb30Bath cBOICTBA cTeNeHEl ¢ HaTypalbHBIMU MOKa3aTENIAMHU JUIsl TPEOOPa30BaHMsI BHIPAKEHUH.
YpaBHEHMSI U HEPABEHCTBA.

Pemate nuHeliHbIE ypaBHEHHUSI ¢ OJHOM MEPEMEHHOM, MPUMEHsSI MpaBuia Mmepexoaa OT UCXOJIHOTO
YpaBHEHMS K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABISETCS 1 YUCIO KOPHEM YPaBHEHHUS.

[TpumensTH rpaduyeckre METOIbl PH PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars mnpuMepbl Map YKCEN, SBIAIOMIUXCS pEHICHHEM JHHEHMHOro YypaBHEHUS C ABYMs

NEPCMCHHBIMU.



Ctpouth B KOOPAMHATHOW IUIOCKOCTU TIpaMK JMHEHHOrO ypaBHEHHUS C JBYMs IE€PEMEHHBIMH,
HOJIB3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TpadUUECKH.

CocTaBiATh U pelaTh JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHH 110 YCIIOBHIO 337a4H,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4YEHHBIN pe3ysbTarT.
O yHKIH.

N300paxaTh Ha KOOPAMHATHON NPSAMOW TOYKH, COOTBETCTBYIOILME 33JaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KHU, UHTEPBAIbI, 3alIMCHIBATH YNCIOBBIC TIPOMEXKYTKU Ha ajTreOpandecKkoM sS3bIKe.

OTMmeyaTh B KOOpPAMHATHOM IIOCKOCTH TOYKM [0 33aJaHHBIM KOOPAMHATAM, CTPOUTH TI'pauKH
muHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnwuceIBaTh ¢ MOMOUIbIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXKY BEIMYMHAMHU: CKOPOCTb, BpEMs,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTENBHOCTD, BpEMs, 00bEM paboThI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmmare TpaduyecKuii Ccrmocod TpencTaBiICHHWs W aHaiuw3a WHOOpPMAIMH, W3BJICKaTh U
UHTEPIPETUPOBATh MHPOPMALUIO U3 IPa(UKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
[IpenmeTHbIC pe3ynbTaThl OCBOCHUS IPOTPAMMBI YU€OHOTO Kypca K KOHITy o0y4deHus B 8 Kiacce.
Yucna v BIYMCICHUS.

Hcnonp30BaTh HadalubHBIE NPEICTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHMCEN JJI CPAaBHEHHS,
OKPYTJICHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIBHBIC YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSIMOA.

[IpuMeHsATH TOHATHE apU(METHUECKOro KBaJPaTHOIO KOPHs, HAaXOJUTh KBajJpaTHbIE KOPHH,
UCIONIB3YSl NpPU HEOOXOAMMOCTH KaJbKYJIATOp, BBINOJHATH IMpeoOpa3oBaHMsl BBIPAXKEHUM, COAepKallux
KBaJIPaTHbBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonp30Bath 3anucu OOJIBIINX M MaJIbIX YHCEN C MOMOIIBIO AECATHUHBIX ApoOel u cTerneHei yucia
10.

Anrebpanueckue BhIpaKeHHUS.

[IpyuMeHATh NOHATHE CTENEHH C LENbIM I0Ka3aTesleM, BBIMOJHATh MPeoOpa3oBaHUsl BBIPAXKEHUH,
COJZIepKAIIMX CTEIEHHU C LEJIbIM ITI0KA3aTEIEM.

BbINMONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE MPABMI
JEeNCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckuMHU IpoOsiMU.

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumMeHnsaTH NpeoOpazoBaHMs BBIPAKECHUHN IS pEIIEHUs Pa3IMyYHBIX 33/1a4l3 MAaTEMaTUKH, CMEKHBIX
MPEIMETOB, U3 PEATLHON MPAKTUKH.
VYpaBHEHHUsI U HEPABEHCTBA.

Pemarp nMHelHBIE, KBaJpaTHbIE YpaBHEHUS W PpalMOHAJIbHBIE YPAaBHEHHS, CBOJSLIMECS K HHUM,
CHUCTEMBI IByX YPAaBHEHMH C IByMsl IEPEMEHHBIMU.

[IpoBoauTh TPOCTEHINNE HUCCICAOBAHUSA YPABHEHUHM M CHUCTEM YpPAaBHEHUH,B TOM 4YHUCIE C
nprUMeHeHHeM rpaduuecKux MpeAcTaBiIeHui (YCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WM CUCTeMa ypaBHEHUN

pEIIeHHUs, €CIIU UMEET, TO CKOJILKO,H MpoUee).



[TepexomuTh OT ciioBecCHOW (HOPMYIUPOBKU 3amadnd K €€ anreOpandeckod MOACIH C TOMOIIBIO
COCTaBJICHUS YPAaBHEHUS UM CUCTEMbI YPABHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4u
IIOJIYYECHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHHUs, OLIEHKH, pelaTh JIMHEWHbIE
HEPaBEHCTBA C OJJHON NIEPEMEHHOM U UX CUCTEMBI, AaBaTh TPaPUUECKyI0 UIUTIOCTPALUIO MHOXKECTBA PEIICHUI
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

O yHKIUH.

[TornMmarh W UCHONB30BaTh (DYHKIHMOHAIBHBIC TIOHATHS U S3bIK (TEPMHUHBI, CHMBOJHYECKUE
0003Ha4YeHHUsI ), ONPEEIATh 3HaUeHnEe (PYHKIUHU 10 3HAYCHHUIO apTryMEHTa, ONPEeiaTh CBONCTBA (DYHKIIUU IO
e€ rpaduky.

Ctpouts rpaduKu JI€MEHTApHBIX QYHKIUH BHIA:

y = %, y=x2% y=x3y=+/x, y=|x|, onuceiBath cBoiictBa wuucIOBOH (yHKIMH TIO €&
rpaduky.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOI0 Kypca K KOHIly oOyueHus B 9 Kiacce.

Yucna v BIYMCICHUS.

CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE U HPPALMOHAJIbHBIE YHCIIA.

Beimonuare apudmMernueckue AedcTBUS ¢ PaLMOHAIBHBIMU YUCIIAMH, COUETasi yCTHbIE U TMCbMEHHbIE
IIPUEMBI, BBIITOJIHATH BEIYACICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

Haxonuth 3HaueHUs CTENEHEN ¢ LEIbIMHU ITOKa3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAYECHMS YMCIIOBBIX
BBIPAKCHUI.

OKpyrisiTh JI€HCTBUTENbHBIE YHCIA, BBINOJHATH MPUKUIKY peE3yJabTaTa BBIYUCIEHUH, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHEHUS U HEPABEHCTBA.

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

Pemate cuctemsl AByX JIMHEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHUM, B
KOTOPBIX OJTHO YPaBHEHHUE HE SBIIACTCS JTUHEHHBIM.

Pemate TexcToBble 3a7auM anreOpanyecKUM CIIOCOOOM C MOMOIIbIO COCTaBJIEHUS YpaBHEHMS HIIU
CHUCTEMBI IByX YPAaBHEHMH C IByMs IEPEMEHHBIMU.

[IpoBomuTh TpOCTEHIINE MCCIENOBAHUS YPAaBHEHUM W CHCTEM YpPaBHEHUH,B TOM 4YHUCIE C
NpUMEHEeHHEM rpaduyecKux MpeacTaBieHuil (yCTaHABIUBATh,MMEET JIM yPaBHEHUE WM CUCTEMa YpaBHEHUH
pellIeHH s, €ClIi UMEET, TO CKOJIBKO,U NpoYee).

Pemrate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pPEILICHHWE HEPABEHCTB Ha
YKCJIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C ITIOMOILBI CUMBOJIOB.

Pemate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYANOIIME KBaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh PElICHHE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOW MpPSIMOM, 3alMCHIBATH PELICHHE C

IIOMOIIBbIO CHUMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUH PA3IMYHBIX 3a1ad.
OyHKIUN.

Pacrio3naBath (QyHKIMHM UW3YY4ECHHBIX BUAOB. [lOKa3piBaTh CXEMAaTUYECKH pACIOJOKEHUE Ha
o o £
KOOPJWHATHOH TIOCKOCTH rpadukoB GyHKIMU BUna:y = #x, y = £x+b, y = = y =ax?+ bx + ¢,

y = x3,y = V/x, y = |x|B 3aBHCHMOCTH OT 3HaueHUI KO3 PHUIMEHTOB, ONUCHIBATH CBOHCTBA (YHKIIHIA.
Crtpoutps u u300paxarbh CXeMaTU4YeCKH TIpaduKu KBaApaTUUHBIX (YHKIUH, OMHMCHIBATH CBOMCTBA
KBaJPaTUYHBIX (QYHKLIMH 110 UX rpadukam.
Pacrnio3naBath KBapaTH4Hy0 (QYHKIHIO 1O (GOpMYIIe, IPUBOAUTH MPUMEPHI KBAAPATUUHBIX (DYHKIIHIA
U3 peasibHOM KU3HU, GUBUKH, TEOMETPUHU.
YucnoBble OCIEI0BATEIBHOCTH U IPOTPECCHH.
Pacrio3naBath apuMeTUdecKyro 1 FT€OMETPUUECKYIO TPOrPECCUU MPU Pa3HBIX coco0ax 3aAaHus.
BbIMONMHATE  BBIYMCIIEHUS C  HUCIOJb30BaHHEM (GopMyn N-ro ujaeHa apupMETHUYECKOH H
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.
N306paxaTh 4ieHbl MOCIeI0BATEIILHOCTH TOYKAMH Ha KOOPIMHATHOMN TJIOCKOCTH.
Pemrate 3amaun, cBsi3aHHBIE C YHCIOBBIMH MOCJIEIOBATEIBHOCTSMU,B TOM YHUCIIC 33/1a4H U3 PEaTbHON

YKU3HU (C UCIIOJIb30BAHUEM KaTBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHH).



TemaTnyeckoe naaHupoBaHue

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

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

IIpumensaTh pa3Hoo0pa3HbIe
€rocoo0bI U NpPUEMBbI
BbIYMCJICHHUS 3HAYEHHU I TPOOHBIX
BbIPasKeHHI, coZepIKaIIAX
OOBIKHOBCHHBIC M JICCITHYHBIC
Jpoou: 3aMCHSTh npu
HEOOXOAUMOCTH  JICCATUYHYIO
poOb OOBIKHOBEHHOM U
OOBIKHOBEHHYKO  JCCSTHYHOM,
MPUBOJIUTH BBIp@XKCHHUE K
dopme, Hanbosiee ynoOHOM st
BBIYHUCJICHUH, TPeoOpa3oBLIBATH

poOHBIE BBIPAYKEHUS Ha
YMHOY>KEHHUE u JICJICHUE
JIECATUYHBIX npobeit K

JNEUCTBUSM C LEJIBIMU YHUCIIAMMU.
IMpuBoauTh YHCJIOBBIE u
OyKBeHHbIe NMpPUMePbI CTEIECHU C
HaTypaJIbHBIM moKa3aTeJieM,
OOBSCHSSI 3HAUCHHUS OCHOBaHUS
CTEIEHU U ITOKa3aTelIsd CTCIICHH,
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 [IpU3HAKU
JICTUMOCTH, PAa3JIOKEHHUsI Ha
MHOXHUTEIIN HATypaTbHBIX
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
JIPYTOH. IIpuBoaMTH,
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
pearpbHOTO MHpa, U3 JAPYrux
Y4€OHBIX TIPEIMETOB.

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

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

OCBOCHMUSI y4€OHOT 0 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
OJIHOWJICHAa Ha MHOTOYIEH 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
COKpaIIEHHOTO YMHOKCHHUSI.
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,
NpUMEHssl MpaBMJIa Ilepexona
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
rpaduK 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 KOOPAUHATHOM
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,
pelLIeHUsT YpaBHECHUM.
OcCyliecTBJISITh  CAMOKOHTPOJIb

BBIITOJIHSIEMBIX nercTBUi u
CaMONPOBEPKY pe3yibTara
BBIUYMCJICHUH, NPEOOpa3OBaHUM,
MOCTPOCHUMU.

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

Pemiats  TeKcTOBBIE  3aJadm,
CPABHUBATD, BBIOUPATH
CIOCO0BI pEIICHUS 3a7a49u

Hroro 102
8 kiacc (He menee 102 u)
Ne Paznen Yacer | IIpakTuueckas 20P OcHOBHBIE BUBI JEATEILHOCTH
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 OoIIepalHIo
U3BJICUCHUS KBaJIpaTHOTO
KOpHSI U3 4YHCIIa, HCHOJb3YS
npu HEOOXOIUMOCTH
KAJbKYJIATOP.
OuenuBartb KBaJIpaTHBIE

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

CpaBHUBATDH "
YHOPS/104NBATH

palnoHaIbHbIE u
UppanroHaIbHbIE quclia,

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

HccaenoBarhb CBOMCTBA
KBaJpAaTHBIX 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, coJieprKalinux
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

https://resh.edu.ru
/
https://educont.ru/

PopmyaupoBarhb

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

HNCIIOJIB30BaHUEM CTEIIEHU
10.
HUcnmoan3oBaTrh 3aMucCh

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




DopMyIHPOBATH, 3aNHMCHIBATH
B CHUMBOJIMYeCKOH ¢dopme u

WLJIIOCTPUPOBATH
npuMepamMu CBOMCTBaA
CTEINEeHU c L EJIbIM
nokKa3aTeJieM.

IIpumMeHaATH cBOlCTBA
CTEIIeHU TSt
npeobpazoBaHUS

BBIPAKCHUMN coaeprKalmx

CTCIICHHU C O CJIBIM
IIoxKa3aTcJICM. BbInOJIHATH
IleﬁCTBﬂﬂ C quciaMu,

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

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
KaJIbKYJISTOpA.

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




(busmueckmx,
re€OMETPUUYECKUX,
OIMHCHIBAIOIITNX OBITOBBIC
CUTYalI1M)

YpaBHeHuss mu
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
HUCCJICA0OBAHUS KBaJIpaTHBIX
YpaBHEHUMU.

Pemars YpPaBHEHMS,
CBOJISALIIMECS K KBaApaTHBIM, C
HOMOILIBIO  IIpeoOpa3oBaHUt
U 3aMEHOU TEPEMEHHOM.
Habaronats "
AHAJIM3UPOBATH CBSI3b MEXIY
KOpHSIMH ¥ K03 PUIIMECHTAMH
KBaJpaTHOI'O ypPaBHEHMUS.
dopMyIHpPOBATH  TEOPEMY
Buera, a Ttakxke oOpaTHYIO
TeopeMy, TPUMEHSITh OTH
TEOpEMBI ISl peteHus
3a/1a4.

Pemiate TexkcTOBBIE 3agaum
anreOpandyeckuM  CIOCcoOOM:
nepexoguTb OT CJIOBECHOM
popmynupoBku YCIIOBUS
3alayd K alreObpandeckoiu
MOJIEJIM MYTEM COCTAaBJICHUS
YpPaBHEHUS; pemars
COCTaBJIEHHOE YpaBHEHUE;
UHTEPIPETUPOBATH
pe3yabTar.

3HAKOMHUTBCHA C HCTOpHEH
pa3BUTHS alreOphl

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(pPOBbIE




pecypcsl. Paziunuars
napasuieabHbIC 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

HNEepEeMEHHBIMH HW  CHUCTEM
ypaBHEHUH C OBYMS
EePEMEHHBIMU.

Pemiats TekcTOBBIE 3aJa4u
alnreOpanvyecKuM CocoOom

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

HepaBeHCTBA. / YHUCIOBBIX HEPaBEHCTB,

HepaBencTna https://educont.ru/ | wiutrocTpUpOBATH 1504 Ha
KOOPAWHATHOM MIPSAMOMH,
A0KAa3bIBATh AJITeOpandecKu.
IIpumensaTs CBOMCTBA
HEpPaBEHCTB B XOJI€ PEIICHUS
3aj1ay.
Pemars JINHEUHBbIE
HEepaBEeHCTBA C OJTHOM
MEepEeMEHHOM, n300pakaTh
pelIieHrue HepaBeHCTBAa Ha
YHCIJIIOBOU NPSIMOM.
Pemiars cucTtemMbl JTUHEUHBIX
HEPABEHCTB, n300paxaTthb
pemieHue CUCTEMBI
HEpaBEHCTB Ha YHCJIOBOH
IpsIMOM

DYyHKINH. 5 https://resh.edu.ru | Ucmoib3oBarTh

OcHoBHbBIE / (OYHKIIMOHAIBHY IO

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

3a/laHHBIX (¢opMmysaMu (TIpU




HEOOXOAUMOCTH
HUCIIONB30BaTh 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
GyHKIUN 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 dopmy.ton
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

npeacTaBJIeHUs TSt
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
BBIpaXXCHUI, pelieHus
YpaBHEHUM.
OcymecTBJIATH
CAMOKOHTPOJIb BBINOJHIEMbBIX
JEUCTBUA W  CaMOIIPOBEPKY
pe3ynbTara BbIYHCJICHUM,
npeoOpazoBaHU,
OCTPOCHUM.
Pemats 3agaum M3 peajibHOM
JKU3HH, NPUMEHSTH
MaTeMaTHYeCKHUE 3HaHUS LIS
pelieHus 3ajgad U3  APYrux
MPEIMETOB.
Pemiare TexkcToBBIE 3aja4M,
CpaBHUBATh, BBIOMpATh
CIoco0bI pelIeHUs 3a7a49u
Hroro 102
9 kiaacc (He menee 102 v)
Ne Paznen Yacrnl [IpakTnueckas 20P OCHOBHBIE BUJIBI JESITEIHHOCTH
yacTh (K/p,n/p) 00yJaronmxcst
1 Yucaa u|9 https://resh.edu.ru | PazBuBaTh mnpeacTaBJeHUsT O
BbIYUCJICHUS. / YUCIax: oT MHO>KEeCTBa
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




UppaLMOHAJIBHBIX 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 IIOKa3aTelsAsMH 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
peleHuu 3aaad4.

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

3HAKOMHUTBCHA €  HMCTOpHeH
pa3BUTHUS MaTEMaTUKH

YpaBHeHuss u
HEepaBeHCTBA.
YpaBHeHust ¢
OHOM
nepeMeHHOH

14

https://resh.edu.ru
/
https://educont.ru/

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

YpaBHEHUN, HEPABEHCTB MU HX

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
TCKCTOBBEIC 3a1a4u paSHBIMI/I
crioco0amMu.

3HAKOMHUTBCS €  HCTOpHUEH
pa3BUTHS MAaTE€MaTHUKH

YpaBHeHust u
HepaBeHCTBA.
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.
Hcnoan3oBath
(yHkumonansHO-TpaduUecKue
OpEJICTABIICHUS ISl pPellleHusl U
HCCJIeI0BAHUSI yYPaBHECHUUN U
CHUCTEM.

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

yCJI0OBUs

OyTEM COCTaBJICHHUSI CHUCTEMBI
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
HEpPaBE€HCTB, MCHOJb30BaATH JUIs

npeoOpa3zoBaHUs CBOMCTBa

YU CJIIOBBIX

Pacno3zHaBarth

KBaJIpaTHbIE
Pemarnb
HEpPaBEHCTBA,
JTUHEMHBIX
CHCTEMBI
BKJTIOYAFONTHX
HEPaBEHCTBO,

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

U peuars uX;




odcyxaarThb HOJIy4YEHHBIE

peleHus.
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
pa3IMYHBIX 3ajJ1a4, 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(DUITUSHTOB; OMUCHIBATh HX
CBONMCTBA.

PacniosHaBaTh KBaJpaTUYHYIO
dyHKIIUIO o bopmyie.
IIpuBoaAUTH npuMepbl
KBaJpaTUYHBIX 3aBUCUMOCTEH M3
peanbHON  KU3HU,  (U3HKHU,
reOMEeTPUH. BeIABIATH u
00001aTh 0COOEHHOCTH
rpaduka KBaJApaTUYHOM
byHKIHH y=ax?+bx+c.
Crpoutnb U u3odpaxkathb
cXeMaTH4eCKH rpaduku
KBaJpaTHIHBIX byHKIIHHA,
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
nocJjeaoBaresb
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 YTUMHU (POpMyJIaMHu.
YcranaBiauBarb
3aKOHOMEPHOCTb B IIOCTPOCHUU
M0CJIEIOBATEIBHOCTH, eciu
BBIIIUCAHbl IIEPBbIE HECKOJBKO
€€ YJICHOB.

PacnoznaBarb
apuPMEeTHICCKYIO u
T€OMETPUUECKYIO  MPOrPECCUU
OpHU pa3HbIX CIloco0ax 3aJlaHuUs.
Pemiatn 3aJJauu C
Ucrioib3oBaHueM GopmMyil N-TO
yieHa  apuMeTudecKon u
r€OMETPUYECKON  IIPOTrpeCcCHUid,
CYMMBI IEPBBIX N YJIEHOB.
N3o0paxkarsb YJICHBI
MOCJICAOBATEIIBHOCTH TOYKAMHU
HAa KOOPAMHATHOW ILIOCKOCTH.
PaccmarpuBarhb NpUMepPbI
NMpoueccoB M SIBJEHMH U3
peanbHOU JKU3HU,
WUTIOCTPUPYIOLIME U3MEHEHUE
B apudMeTHIEeCKOM
IPOTPECCHH, B TEOMETPUUICCKOU
IPOTPECCHUH; H300pakaTh
COOTBETCTBYIOIIIHE
3aBHUCHUMOCTHU T'paUUESCKH.
Pemiars 3amaum, CBsI3aHHBIE C
YHCJIIOBBIMU
NOCJIEAOBATEJIBHOCTSIMHA, B TOM
qycie 3aJadd U3  peaybHOM
)KU3HU  C HUCIIOJTb30BAHUEM
HU(PPOBBIX TEXHOJIOTHUN




(PIEKTPOHHBIX Ta0JINIL,
rpad9eCKOTO KaIbKyJIsITOpa U
T.IL.).

Pemiath 3a/1auu Ha CJIOXKHBIC
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,
omepanuu HaJi MHOXECTBAMU;
HCIOJIb30BATH rpaguyeckoe
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 ¥ COCTAaBHOE 4YHCIIA,
JIEJIMMOCTh HATypPaJIbHBIX YHCEJl,
NPU3HAKA  JEIUMOCTH, LIEJIoe
4UCIIO, MOJYJIb 4qucia,
OOBIKHOBEHHAsi W JIeCSITUYHas
npoOu, cTaHAApPTHBIA BUJ YHUCIIA,
apudMeTHYeCKUi  KBaJpaTHBIN
KOPEHB.

BBINOJIHATH JaeucTBUsl,
CPABHUBATH WU YNOPSAA0YNBATH
4yHcila, OPEACTAaBIATh 4YUCIA HaA
KOOPAWHATHOM MIPSAMOM,
OKpYTJIAATH YWCJIA; BBINOJIHATH
NPUKUJIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUH. Pemiarnb
TEKCTOBbIE 3agaum
apu(PMETHIECKUM CITIOCOOOM.
Pemate npakTudeckue 3agaydm,
coAep Kalue IPOLEHTHI, JOJIH,
4acTH, BBIpAXKAFOIIHE
3aBUCHUMOCTH: CKOpOCTb ~ —
BpEeMsI — pacCTOsIHWE, IIeHAa —




KOJINYECTBO — CTOUMOCTD,

00BéM paboTBl — BpeMsT —
MIPOM3BOAUTEIBHOCTD TPYA.

Pa3oupars peanbHbIe
YKU3HEHHBIE CHUTYyalluH,

dopmyaupoBaThr uUX Ha S3bIKE

MaTeMaTHUKHU, HAXO0AUTh
pelieHue, MIPUMEHSIS
MaTEMaTUYECKUM arrapar,

WHTEPNPeTUPOBATH PE3YJIbTAT.

OmnepupoBathb NOHATUSIMMU:
CTEIIEHb C LEJBbIM IOKa3aTeJeM,
apu(pMETHYECKU  KBaJpaTHBIN

KOPEHBb, MHOT'OYJICH,
anredbpandeckas poOb,
TOXIECTBO.

BbInoHATH OCHOBHBIE

AEHCTBUS: BBIIOJHATh PAaCYETHI
no dopmyiiaMm, IpeoOpa3OBHIBATH
Heble, JpOOHO-pallMOHAIbHbBIC
BBIPpAKCHUA n BBIPpAXCHUA C
KOPHSIMH, peannu30BBIBaThH
pa3lioO)KEHHE  MHOrOYJICHa  Ha
MHOXHTEIIH, B TOM UYHCIE C
HCITOJIb30BaHUEM bopmyn
pa3HOCTH KBaJ[paTOB M KBaJpaTa
CYMMBI W Pa3HOCTH, HaAXOAUTH

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

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

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




napa0oJa, rurepoona.

Hcnoab3oBare rpapuxku s
orpeneeHus CBOWCTB,
OPOLIECCOB U 3aBUCUMOCTEM, IS
peuieHruss  3ajad = U3 JIPyrux
YUYEOHBIX NPEAMETOB U pealibHOMI
JKU3HU; MO/JeJIMPOBATH C
MOMOIIbI0 TpaUKOB peabHbIe

IIPOLIECCHI 51 SIBJICHUS.
Beipaxarsb dopmynamu
3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

HTroro

102




