MYHUIHUITAJIBHOE BIOJUKETHOE OBIEOBPA3OBATEJIBHOE YYPEKIEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHAS HIKOJIA Ne66» r. BPAHCKA

AHHOTanMs K padoueii mporpaMmme
yueOHOro nmpeaMera «AJredopa» nis 7-9 kiaccon

Pabouas mporpamma yuyeOHOro mnpenmera «AusreOpa» 00s3aTenbHON TNpeAMETHOH o0iacTu
«Marematika ¥ WHPOpPMATHUKa» SBISIETCS YacThi0O OCHOBHOW 0O0pa3oBaTeIbHOH HpPOTpaMMbl OCHOBHOTO
obmero obpazosanust (OOIT OO0) MBOY COLI Ne66 r.bpsincka, pa3paboTana B COOTBETCTBHH C ITyHKTOM
32.1 ®T'OC 000-2021 na ocoe ®I'OC O0OO0-2010r. u IMOOIT OOO0-2020r. Pabouas mporpamMma mo ydeOHOMY
npeameTy «Anrebpay mist 7-9 xinacco npuBeaeHa B cooTBeTcTBUEe ¢ POIT OO0 u OPII mo anrebpe B yactu
coJiep>kaHusl 00y4YEeHUS U IJIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUs mporpaMmbl Ha ypoBae OOO wu peanusyercs 3 roga ¢ 7
o 9 kiacc.

[Ipu peanmuzauuu pabodeld MporpaMMbl MO y4eOHOMY MpeaMeTy «Anredpa» HUCHONb3YIOTCS YYeOHUKH,
BKJIrouéHHbIe B [Ipunoxenue Ne2 OI1Y-2022 (npuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858):

1. Anrebpa. 7 kiacc: yaeOHUK s oOmieoOpasoBarenbHbix opranm3anmii/ FO.H. Maxkapsraes, H.IT'.
Munatok, K.W. Hemkos, C.b. CyBoposa; nox pen. C.A. Tensxockoro — M.: IIpocsemienue
2. Anrebpa. 8 ximacc: yueOHHMK s oOmeoOpa3oBaTenbHbIx opranm3arnuii/FO.H. Maxkapseraes, H.I'.
Munnrok, K.M. Hewikos, C.b. CyBopoBa; noa pen. C.A. TensikoBckoro — M.: IIpocBenienue
3. Anrebpa. 9 ximacc: yueOHHMK i oOmeoOpa3oBaTenbHbIx oprarm3anuii/FO.H. Maxkaperaes, H.I'.
Munnrok, K.M. Hewikos, C.b. CyBoposa; noa pen. C.A. TensikoBckoro — M.: IIpocBeienue

PaGouas mporpamma pa3zpaboTaHa yUuTENIsIMA MaTEMAaTHKH IIKOJIBI B cOOTBeTCTBHHU ¢ [lomokeHnem o pabodmx
MporpaMMax M OIpelessieT OPraHn3anrio 00pa30BaTEeIbHON NEATENHPHOCTH YUUTENS B MIKOJE 10 MpeaMeTy «AnreOpay.
Pabouast mporpamma coJiep>KUT CIEAYIOINE CTPYKTYPHBIE JIIEMEHTHI:

-1IeTTM U3y4eHusl yueOHOro npeamera «Anredpay;

-MecTO y4eOHOro npeamera «Anredpay B yueOHOM IUIaHE;

-coJiep>kaHue yaeOHoro npeameTa «Anaredpay;

-IJITaHUPYEMbIE PEe3yIbTaThl (JINYHOCTHBIC, METAIIPEIMETHBIE U MPEMETHEIE);

-TeMaTHYEeCKOe IUIaHUpPOBaHUE, CHOPMHUPOBAHHOE ¢ y4€ToM  pabouell MporpaMMbl BOCIUTAHHS WU
BO3MOKHOCTBI0 Hcmioab3oBanust JOP/LIOP.

PabGouast mporpamma oOcyxnena nHa 3aceganuu I[IMO yuuTeneidt maTeMaTHYECKOTO IIMKIJA, TMPUHATA
pelnreHreM negarorudeckoro coera (mporokoit Nel ot 29.08.2023r.), yrBepxkaena npukazom mo MbOY COIII
Ne66 r.bpsincka Nel70 ot 29.08.2023r. B kayecTBe yactu conepxkanus OOIT OO0

Ha ocnoBe nanHOi mporpammbl yuutenem paspadarbiBaetcst KTII B coorBercTBum ¢ [lonoxenuem o
KaJICHJIapHO-TEeMAaTUYECKOM TUIAHHUPOBAHUU 1O y4eOHOMY TpenmMery, kypcy, moayito. KTII paccmarpuBaercs
Ha 3acenanun IIMO u cornacyercs ¢ 3amectureneM o YBP.

Boinucka

U3 OCHOBHOI 00pa30BaTe/ILHOM MPOrPaMMBbl OCHOBHOI'0 00111€r0 00pa3oBaHuUsA

PABOYASA ITPOI'PAMMA
yueOHOro npeamera «Ajaredopa»
Jis1 o0yyarommxcs 7 - 9 kjiaccoB
CPOK peaju3anuu 3 roaa

HEJN U3YYEHUSA YYEBHOI'O IPEJMETA «AJITEBPA»

Henssmu oOyueHuns MmaTeMaTke B 7—9 Kiaccax sIBISIIOTCS: (QOPMUPOBAaHUE LIEHTPATBHBIX MATEMAaTHYECKUX TTOHATHH
(uucno, BenMUUMHA, reoMeTprUecKast GUrypa, nepeMeHHasi, BEposiTHOCTb, (PyHKIHSA), 00€CIIeYMBAIOLINX TPEEMCTBEHHOCTD
Y IEPCIIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa30BaHUs 00yUarOINXCS;

MOJIBEICHUE O0YYAIOLIMXCSI HA JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MaTEMAaTUKU U OKPYKAIOIIETO
MUpa, TIOHHMaHNE MaTeMaTHKH KaK 4acTH 00LIel KyJIbTypbl YeJIOBEUECTBA;
Pa3BHUTHE WHTEIJIEKTYAIBHBIX H TBOPYECKUX CIIOCOOHOCTEN 00yJaromuxcs, IO3HaBaTeIbHON aKTHBHOCTH,
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MCCIIEIOBATEIBCKIX YMEHUH, KPUTHYHOCTH MBIIUICHHS, THTEpECca K N3Y4CHHIO MaTeMaTHKH;

¢dopmupoBanue (yHKINOHAIBHOW MaTeMaTn4ecKOi rpaMOTHOCTH: YMEHHS PACIIO3HABATH MPOSBICHHUS MAaTEMAaTHYECKIX
MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PeajbHBIX JKU3HEHHBIX CHTYAlUsIX U PU U3YYeHUH OPYTUX YYEOHBIX MTPEIMETOB,
MPOSBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (POpMyTHpOBaTh UX HA SI3BIKE MATEMATHKH U CO3/1aBaTh MaTEMaTHYECKUE
MOJIEJH, IPUMEHATh OCBOCHHBIM MaTeMaTHYECKUH ammapat IS pelIeH s TPaKTHKO-OPUEHTHPOBAHHBIX 33124,
WHTEPIPETHPOBATh U OLCHUBATH NOJTY4YCHHBIC PE3YIbTATHI.

Nzydenune anreOpel obecrieyrBaeT pa3BUTHE YMEHHUS HaONIONaTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JEHCTBHUS U BBIBOABI, (hOpMyIHpOBaTH
yTBepkAeHus. OcBoeHHE Kypca aiureOpbl 00ecleurMBacT Pa3BUTHE JIOTMYECKOTO MBINUICHHS OOYYaIOLIMXCS: OHHU
WCTIONB3YIOT JIeAYKTHBHbIE W HMHAYKTUBHBIE pacCyXICHHs, 000OIICHHE M KOHKPETH3alHio, aOCTparupoBaHuEe U
aHanornto. O0ydeHne anrebpe MpenaroyiaraeT 3HAYUTENBHBIA 00BEM CaMOCTOSTENFHOW NIEATENbHOCTH OOYJalomIuXcs,
MO3TOMY CaMOCTOSITEIbHOE PEIlIeHHE 3a/1a4 SBJISIETCS peaii3anneii 1esTeIbHOCTHOTO IPUHINTIA 00yYeHHSI.

B cTpyktype mporpammbl y4eOHOro Kypca «AnreOpa» Ui OCHOBHOTO 00mIero oOpa3oBaHHS OCHOBHOE MECTO
3aHMMAIOT COJEPKATEIbHO-METOINYECKIE JTUHUM: «YUHCia M BBIYUCICHUSN», «ANTeOpandecKre BBIPKEHUNY,
«YpaBHEHHS U HepaBeHCTBay, «DyHKIuM». B xome m3ydeHus: yueOHOro Kypca 0O0y4alomIMMCsl IPUXOANUTCS JIOTHYECKH
paccykaaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSA3M € 3THM B porpaMmy y4eOHOTO Kypca «Anredpay
BKJIFOYCHBI HEKOTOPBIE OCHOBBI JIOTHKH, TIPEJCTABICHHBIC BO BCEX OCHOBHBIX pa3Jesiax MaTeMaTHIEeCKOro 00pa3oBaHus U
CHOCOOCTBYIOIIME OBJIJACHUIO O0YYalONIMMHUCS OCHOB YHHBEPCAJIbHOTO MaTeMaTHUYeCKOro si3bika. ConepKaTenbHOW U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4eOHOT0 Kypca «Anredpay sSBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxkanne nuHUM «Yucna ¥ BBYMCICHUS» CIY)KUT OCHOBOM JUIl [JalbHEHIIET0 W3YyYeHHS MaTeMaTHKH,
CIIOCOOCTBYET Ppa3BUTHIO Yy OOYYAIOIIMXCSl JIOTMYECKOTO MBIIUICHHS, (OPMHPOBAHMIO YMEHHUS II0JIb30BaTHCS
AJITrOpUTMaMH, a TAK¥XKE HpI/IO6pCTeHI/I}O IMPAKTUYCCKUX HABbIKOB, HCO6XOI[I/IMI>IX JJIsA HOBCCI[HGBHOP'I J)KU3HU. Pa3zButne
MOHATUS O YHCIIC HAa ypPOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMS CBS3aHO C PAMOHAIBHBIMA M HPPAIMOHAIBHBIMA
guciamMyu, (OpPMHUPOBAaHUEM TMIPENICTABICHUH O [EHCTBUTEIHHOM YHCIE. 3aBepIieHHEe OCBOSHHUS YHCIOBOW JIMHUU
OTHECEHO K CpeHeMY 001eMy 00pa30BaHHMIO.

Conepkanue IBYX anreOpandecKux JHMHAH — «AnreOpandeckue BBIPAKCHUS» H «YPaBHEHHS U HEPAaBEHCTBA»
croco0cTByeT (OPMUPOBAHUIO y OOYYAIONIMXCS MaTEMaTHYEeCKOrO armrapara, HEOOXOAMMOIO MJisi pEIICHUs 3ajad
MaTeMaTHKH, CMEXHBIX IIPEIMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX 3amad. AusreOpa IEMOHCTPHPYET 3HAa4YeHHE
MaTEeMaTHKH KaK S3bIKa JUIS TIOCTPOCHHS MaTeMaTHYECKUX MOJIENeH, OIMCcaHusI IIPOIIECCOB | SBICHUHI peajbHOro Mupa. B
3agaun oOydueHHs anreOpe BXOAAT TaKKe NalbHEHIIee pa3BHTHE alTOPUTMHUYECKOTO MBIILICHHS, HE0OXOAWMOro, B
YaCTHOCTH, JIJISI OCBOCHUS Kypca WH(GOPMATHKH, U OBJIaJICHUEC HABBIKAMU JCIYKTHBHBIX paccyxiacHuii. [IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxkanve (pyHKIMOHAIBLHO-TpadUYECKON JIMHUU HAIEJICHO Ha IMOJyuYeHHE OOYYarONUMHUCS 3HAHUU O (PYHKIMSIX
KaK BaKHEWIIel MaTeMaTHYecKOl MOJenu IJi OMHCAaHHSA W WCCIIEJOBAHHSA Pa3HOOOpA3HBIX MPOIECCOB U SBICHHUM B
npupose W oOuiectBe. M3yueHne wmarepuana CIIOCOOCTBYET pa3BUTHIO y OOy4YaroIIUXCs YMEHHS HCIHOJIb30BaTh
pa3IMYHbIe BBIpa3UTENILHBIE CPECTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CUMBOJIMYECKUE, rpadHuecKre, BHOCUT BKIIAJT B
(dbopmEpoBaHUe TPEAICTABICHUN O POJIM MaTEMAaTHKU B Pa3BUTHH [TUBIIIU3AIMN U KYJIbTYPHIL.

CornacHo yueOHOMY miaHy B 7-9 kiaccax m3ydaercss y4eOHBIM Kypc «Anredpa», KOTOPBIM BKJIIOYAET CIIEAYIOIIUE
OCHOBHBIE paslieNibl coiepkaHus: «Uucna ¥ BBIUUCICHHS», «ANreOpandeckue BBIPAXKCHUSN», «YpaBHEHUS W
HEpaBEeHCTBaY, «DYHKITUIY.

MECTO YYEBHOI'O ITPEJJMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha uzydenue yuebHOTO Kypca «Anredpay orBogutcst 306 gacos: B 7 kimacce — 102 gaca (3 yaca B Hezenro), B 8 Kilacce —
102 yaca (3 yaca B Hememo), B 9 kiacce — 102 gaca (3 gaca B HeIEIO).

COJAEPXAHHUE YYEBHOTI'O ITPEAMETA

7 KJACC

Yucyia 1 BLIYUCIEHHS

JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, TIEPEX0] OT OJHOU (hOpMEI 3amucu apodel k npyrou. [loHsTHe palroHaIbHOTO
YKClia, 3alKCh, CPABHEHHE, YIOPSIOYMBAHUE PAIIMOHANBHBIX YWCENl. ApU(PMETHUYECKUE IEHCTBHUS C PalMOHAILHBIMU
guciamu. Pemenne 3a1aq u3 pealbHON MTPaKTUKK HA YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: ONpeselieHue, MpeoOpa3oBaHie BHIPAKCHUH Ha OCHOBE OIIPENIEIICHUS, 3alVCh
0ospimmx yucen. [IporeHTsl, 3anuch MPOIIEHTOB B BUE POOW M JIPOOH B BUJE MPOLEHTOB. TpH OCHOBHEIC 3a/1aydl HA
MIPOIICHTHI, PEIICHUE 3a7a9 U3 PEATbHON MTPAKTUKH.

[IpuMenenne TPU3HAKOB JSIMMOCTH, PA3JIOKCHIE HA MHOKUTEIIN HATYyPaTbHBIX YHCETT.

PeanbHbIe 3aBUCHMOCTH, B TOM YKCIIE IPSIMasi U 00paTHasl MPOMOPIIUOHATBHOCTH.

Auredpanyeckne BhIpPaskeHusi

[TepemeHHbIe, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOM. JlomycTumble 3HaueHus nepeMeHHsIXx. [IpencraBienue
3aBUCHMOCTH MEXKIY BeIMuMHAMH B Buae ¢Gopmyisl. Beruucienus mno ¢opmynam. IIpeoOpazoBanue OyKBEHHBIX
BBIPKCHHA, TOXKICCTBEHHO PAaBHEBIC BBRIPAKEHUS, TTpaBUiia IPeoOpa3oBaHusl CyMM U MIPOU3BEIACHUH, TIPABUIIa PACKPHITHS
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CKOOOK ¥ TIPUBEICHUS ITOAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU ¢ HATYypalbHBIM [10KA3aTENIEM.

OnHowiensl n MHorowieHsl. CreneHp MHorowieHa. Cllo)keHHE, BbIYMTAHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl
COKpalI€HHOTO YMHOJKEHHUS: KBaJpaT CyMMBI M KBaapaT pasHocTH. dopmyia pasHOCTH KBaaparoB. PazmoxkeHue
MHOT'OUYJIEHOB HA MHOXKHUTENH.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHHUS, [IPAaBUIIa IPEOOpa30BaHusl ypaBHEHUS], PABHOCUIBHOCTh YPAaBHEHUH.

JInHeliHOEe ypaBHEHUE C OZHOW MEPEMEHHOW, YMCIO KOPHEH JHMHEHMHOrO YpaBHEHHMsI, PEIICHHE JUHEHHBIX YpaBHEHUI.
CocraBneHue ypaBHEHUI! 110 YCIOBUIO 3a/1a4i. PelieHne TeKCTOBBIX 3ajay ¢ IIOMOIIBIO yPaBHEHUH.

JluneiiHoe ypaBHeHME C JBYMsl NepeMeHHbIMH Hu ero rpaduk. Cucrema ABYX JHHEHHBIX YpaBHEHHH C JBYMS
NepeMeHHbIMU. Peenne cucteM ypaBHEHHH ciocoOoM moacTaHOBKH. [IpuMepsl pemerns TeKCTOBBIX 3a4au C IIOMOLIBIO
CUCTEM ypaBHEHHM.

DyHKINHU

Koopaunara Touku Ha npsimoii. UncnoBble MpoMeXyTKH. PaccTosHue MeXay ABYMS TOUKaMHU KOOPIUHATHOM MPsIMOH.
[IpsamoyronpHas cucteMa koopauHat, ocu Oxu Oy. AOciucca u OpauHATa TOYKM HAa KOOPAMHATHOH TIOCKOCTH.
[Ipumepsr rpadukoB, 3aganabx hopmynamu. Urenne rpadukoB peanbHbIX 3aBucuMoctelt. [lonstue dyakmun. ['paduk
¢byukimu. CpoiictBa dynkimid. Jluneiinas ¢byukims, e€ rpaduk. I'papuk dyukimm y = |X|. 'paduueckoe perieHne
JINHEUHBIX YPaBHEHUW U CUCTEM JINHEUHBIX YPaBHEHUM.

8 KJIACC

Yucsa u BbIYHCTEHUS

KBagpatueiii kopenb u3 uncna. [loHstre 00 mppaunoHanbHOM uucie. JlecaTHuHble TMPUOIMKEHHUS WPPandOHATBHBIX
yrcen. CoiicTBa apu(METHIECKUX KBAJPATHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30oBaHUI0 YHCIOBBIX BBIPAKECHUH U
BBIYUCICHUSM. [[eCTBUTEIBHBIC YHUCIIA.

CreneHs ¢ 1eJIbIM [TOKa3aTeneM U e€ cBolicTBa. CTaHapTHas 3allMCh YHCIA.

Aaredpanveckue BbIpaKeHUSA

KBsanpatsslil TpéxuieH, pa3io)keHre KBa[paTHOTO TpEXUieHa Ha MHOXKHUTEIH.

Anrebpandeckas npoos. OCHOBHOE CBOWMCTBO anredpandeckoit 1poou. CiiokeHre, BRIYUTaHNE, YMHOKCHHE, AeTICHIE
anredpanveckux ApoOeii. PanoHanbHbIe BRIpAXKECHUS U UX IPEOOpa30BaHUE.

YpaBHeHMs1 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, popMysia KOpHE# KBajpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHeHUH, CBOIAIIUXCS
K JJMHEHHBIM U KBajpaTHbIM. [IpocTeiiue qpoOHO-paliioHa bHbIC ypaBHEHUS.

I'paduueckast vHTEpIpeTalvsl YpaBHEHUH C ABYMsI IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YPaBHEHHH C JABYMS
nepeMeHHbIMH. [IpuMepsI peneHns CUCTEM HENMMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 33124 AJIT€OPanUECKUM CIIOCOOOM.

HucnoBele HEpABEHCTBA U UX CBOMcTBa. HepaBeHCTBO ¢ OJHOM mepeMeHHON. PaBHOCUIIBHOCTE HEPAaBEHCTB. JIMHElHbIE
HEpaBEeHCTBA ¢ OJHON nepeMeHHON. CHCTeMBI INHEIHBIX HEPABEHCTB C OJJHON IIepeMEHHOM.

DYyHKINHU

[onstre pynkuu. OGnacTb onpeneseH!st 1 MHOKECTBO 3HaueHNH (pyHKIuH. CrocoObl 3a1aHust GYHKLHUH.

I'padmk dyakmmn. Yrenue cBoicTB pyHKInU 10 e€ rpaduky. [Ipumeps! rpadukoB PyHKINH, OTpaXKaIOMINX pealbHbIe
MPOLIECCHI.

DYHKIMH, ONHCHIBAIONIHE IPAMYIO H 0GPATHYIO IIPOIIOPIHOHAIBHbIE 3aBUCHMOCTH, HX rpadukn. DyHkimm y = X2, y = X°,
y = \x, y=||. Tpadudeckoe pemienne ypaBHEHHUIT i CHCTEM YpaBHEHHIA.

9 KJIACC

UYncna v BBIYUCTEHAS

PamonaneHble 4YMcna, WppalMOHAJbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHblE JeCSITUYHBIE ApoOH. MHOXECTBO
JNEUCTBUTEIbHBIX YHCEN, IEHCTBUTENbHBbIC YHCIa KaKk OECKOHEYHBIE IEeCSATHYHble ApoOH. B3aummHO ogHO3HAuHOE
COOTBETCTBHE MEXAY MHOKECTBOM JCHCTBUTENIBHBIX YACEI U KOOPAUHATHON IIPSIMOM.

CpaBHeHMeE 1eHCTBUTENBHBIX YUCell, apu()MEeTHYECKHE IEHCTBUS € IeHCTBUTENLHBIMH YHCIaMU.

PasmMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, ATUTEIbHOCTh MIPOLIECCOB B OKPY’KAIOIIEM MHUPE.

[TpubmmkénHoe 3HaYeHWe BEIWYNHBI, TOYHOCTh Npubmmxenns. Okpyrienne uncen. [Ipukuaka U OleHKa pe3ylbTaToB
BBIYHCIIEHHH.

YpaBHeHUd ¥ HepaBEHCTBA

JIuneiinoe ypaBHeHue. Pemenne ypaBHeHHH, CBOAIIMXCS K IMHEMHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOASIIMXCS K KBaJpaTHbIM. bukBagpartHoe ypaBHeHue. IIpumepsl
peuIeHusl ypaBHEHUH TPEThEN M UETBEPTON CTEIIEHEN Pa3I0KEHUEM Ha MHOXKHTEIH.

Pemenne npoGHO-palinoHaIbHBIX ypaBHEHU. Perienne TeKCTOBBIX 3a/1a4 anreOpandeckKuM METO/I0M.

YpaBHEHHE C IByMS TIepeMEHHBIMU U ero rpaduk. Pemenne cucteM OByX JIMHEHHBIX YPaBHEHHUHN C ABYMS TIEpEMEHHBIMU.
Pemienre cucreM IBYX YpaBHEHMIA, OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOH creneHu. | 'paduueckas
MHTEPIIpETalUs CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 33/1a4 aNreOpandecKuM CII0COO0M.

HucnoBble HEPABEHCTBA U UX CBOICTBA.



Petienre nuHEHHBIX HEPABEHCTB C OJHOM mepeMeHHOU. Perenue cucteM TUHEHHBIX HEPABEHCTB C OJTHOM MEePEMEHHOI.
Ksanpartueie HepaBeHcTBa. [ paduaeckast HHTepIpeTaus HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMECHHBIMHU.
DYyHKUNH

KBanparnunas ¢ynkmus, e€ rpaduk u coiicta. [lapabona, KOOpaIUHATEI BEPIIMHBI Tapa0OiIbl, 0OCb CUMMETPUN
napadobL.

Ipadukn byrxmmit: y = kx, y = kx + b, y = kix, y =x3, y = Vx, y = |X| u ux cBoiicTsa.

YucoBble MOCTeI0BATEILHOCTH U TPOrpeccun

[onsiTve YKMCIOBOM MOCIEAOBATEIBHOCTH. 3a/IaHUe TIOCICIOBATEILHOCTH PEKYPPEHTHON (GopMmynol u GopMyioit N-ro
YJIeHa.

Apudmernyeckas U reomeTpudeckas mporpeccun. DopMyiel N-To WieHa apu(GMETHIECKOH W TeOMETPHYECKOU
MPOTPECCH, CyMMBI TIEPBBIX NUJICHOB.

N3o0paskeHne 4iIeHOB apH(PMETHISCKOW M T€OMETPHICCKON MPOrpecCHii TOYKaMH Ha KOOPAWHATHOM IIIOCKOCTH.
JInHEeHHbIN 1 SKCTIOHCHINATLHBIA poCT. CIIOKHBIC TIPOIICHTHI.

MNJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOTPAMMbBI YYEBHOT'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE PE3yabTAThl OCBOCHHUS IIPOTPaMMBI YI€OHOTO Kypca «Are0pay XapaKTepUu3yoTCs:

1) naTpuoTHYECKO€e BOCIIUTAHNE:

MPOSIBTICHHEM WHTEpeca K TPONUIOMY W HACTOANIEMY POCCHHACKONW MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJbI, K UCIOIb30BAHUIO ATUX AOCTUXEHUI
B JPYTUX HayKaX W MPUKJIAIHBIX cepax;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOTHEHHIO O0S3aHHOCTEW TPaKJaHMHA M PEaTU3aI[iH €ro MpaB, MPEICTaBICHHEM O MaTeMAaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUH, IPOIEIyp TPaXKAAHCKOTO 00IIecTBa (Hampumep, BEIOOPHI,
OIPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO 3TUYECKUX IPOOJIEM, CBA3aHHBIX C MPAKTUUYCCKUM MPUMEHEHHUEM JOCTHKCHUN
HayKI/I, OCO3HAHHUEM BAKHOCTU MOpaHbHO'C‘)TI/IquKI/IX HpI/IHHI/IHOB B ACATCIIBHOCTU y‘-IéHOFO;

3) Tpy/i0oBO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTHMUECKHUX 3a/Jad MaTeMaTHYeCKON HAIPaBICHHOCTH, OCO3HAHHEM
BXHOCTH MAaTEeMaTHUYECKOTO 00pa30oBaHWsl Ha TMPOTSHKCHHH BCEW KHU3HU Ui YCHENIHOM MpodecCHoHaIbHON
JCATCIIBHOCTH U pa3BI/ITI/ICM HCO6XOI[I/IMBIX YMGHPII;'I, OCO3HAaHHbIM BI:IGOpOM nu HOCTpOCHI/IeM HH,HHBHI[yaHLHOﬁ
TpaeKTopuH 00pa30BaHMS M KU3HEHHBIX [UIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CIOCOOHOCTPIO K 3MOITMOHAIBHOMY W 3CTETHYECKOMY BOCIPHATHIO MaTEMaTHYECKHX OOBEKTOB, 3a/1ay, pEIIeHUH,
paccyXaIeHnH, yMEHHUIO BUIETh MaTeMaTHIeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) eHHOCTH HAYYHOT'0 MO3HAHHUS:

OpHEHTaNNEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS YEIOBEKAa, NPUPOJLI U OOIIECTBA, MOHMMAaHHWEM MAaTEMAaTHYECKOH HayKd Kak cgepbl YeIoBEeYeCKOn
JCATCIBbHOCTH, OTAIlOB eé paSBI/ITI/ISI U 3HAYUMOCTHU IS pa3BI/ITI/I$[ OUBUIM3AallUH, OBJIAJCHHUEM S3BIKOM MAaTCMAaTHKHU U
MaTeMaTHYECKOW KYJIbTYPOI KaK CPEeICTBOM MO3HAHHS MUPA, OBJIAJICHHEM MTPOCTEHIITUMHI HaBBIKAMH HCCIIET0BATEbCKOM
JEITEIbHOCTH;

6) pusnyeckoe BocnuTaHue, HGOPMHPOBAHUE KYJIbTYPHI 310POBbSI H IMOIHOHAIBLHOIO 0J1ATrOMOTY I :
TOTOBHOCTBIO NMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 37I0POBbBS, BEACHUS 370POBOTO 00pa3a KU3HU
(3mopoBoe TmWTaHWE, COANAHCUPOBAHHBIM pEXUM 3aHATUH W OTIbIXa, peryispHas (u3ndeckas aKTHBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiieKCHu, MPU3HAHKEM CBOETO MPaBa Ha OMIMOKY M TaKOTO )K€ MpaBa JIPYroro 4eI0BeKa;
7) 3K0JI0rH4YecKoe BOCIUTAHME:

OpHEHTalMeH Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HAHWW I pelIeHus 3a/ad B 00JacTH COXPaHHOCTH OKPYKaIoIIeH
CpeI[BI, HJ'IaHI/IpOBaHI/IH HOCTYHKOB U OLCHKH HX BO3MOXHBIX HOCJIGI[CTBI/IFI JJIA Opr)I(aIOHIeﬁ CpeI[BI, OCO3HAaHUCM
1JI00aIbHOI0 XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH X PeIeHHMS;

8) apanTanms K H3MEHAIOIIUMCS YCIOBUSIM COUMATBLHOI W MPUPOTHOI cpeabl:

TOTOBHOCTBHO K HeﬁCTBHHM B yCHOBI/IHX HeOHpeHeHéHHOCTI/I, ITOBBIILIICHUIO ypOBHSI CBOCI>'I KOMIICTCHTHOCTU qepe3
MPAKTHYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHE YIUTHCS Y APYTUX JIOAEH, TPUOOpETaTh B COBMECTHOM JIESTENFHOCTH
HOBBIC 3HAHWSI, HABBIKK U KOMIIETEHIIUH 3 OTbITA IPYTHX;

HEO0OXOJMMOCThI0 B (OPMHUPOBAHHM HOBBIX 3HAHWI, B TOM 4YHUCIIe (POPMYIHpPOBATh HJEH, MOHATHSA, THIIOTE3bI 00
00BEKTaX © SIBIICHUSX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABaTh JC(PUIMTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAlMIO, BOCIPHHHUMATh CTPECCOBYIO CHTYAI[MI0 KaK BbI30B, TPEOYIOLIHit
KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIC PEUICHHS U TSHCTBUS, (DOPMYJIMPOBATh U OIICHUBATh PUCKH U TTOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIC YHHBeEPCAJIBbHBIC y4eOHbIE AeiiCTBHSA



ba3oBbIe JJornyeckne aelcTBUA:

. BBISBIIATE M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPH3HAKA MaTEeMAaTHYECKHMX OOBEKTOB, IMOHSATHN, OTHOIICHWH
MEXy TIOHATUSAMH, (POPMYITHPOBATH OMpECICHUS TOHATHI, yCTaHABIMBATH CYIIECTBEHHBIA MPHU3HAK KiIacCU(UKAIINY,
OCHOBaHUS JyIsi 0000IIECHNS U CPABHEHUS, KPUTEPUH IPOBOAVMOTO aHATN3a,;

. BOCIIPHHUMATh, (OPMYNIHpOBaTh M MPeoOpa3oBBIBaTh CY)KICHHA: YTBEPAUTEIbHbIE M OTPHULATEIbHBIC,
eIMHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIE;

. BBISIBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHs B (PaKTax, JaHHBIX, HAOTIOACHUIX U
YTBEpKACHUSAX, IIpeaIaraTb KpUTEPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUIL;

. JIeNIaTh BBIBOJBI C HCIIOB30BAaHHMEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M HWHAYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

. pa3duparh JOKa3aTeNbCTBA MAaTEMAaTUYEeCKUX YTBEp)KACHHH (TIpsAMBIE W OT MPOTHBHOTO), MPOBOAMTH

CaMOCTOSITEJIbHO HECJIOXHBIE JOKa3aTeIbCTBA MATEMAaTUYCCKUX (PAKTOB, BBICTPAWBATh apPTyYMEHTAIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPEI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHIS,

. BBIOMpaTh CIOCO0 perieHnst yueOHoH 3a7aun (CpaBHUBATh HECKOIBKO BapHAaHTOB PEIIeHHS, BRIOMpATh Hanboee
MOAXOJISTINNA C YIYETOM CAMOCTOSTEIIBHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBarejbCcKkue AeicTBUS:

. WCIIONB30BaTh BOMPOCHI KaK HCCIIENOBATEIBCKUN WHCTPYMEHT TIO3HaHUS, (OPMyIHPOBaTh BOMPOCHI,
(uKcHpyrole IPOTHBOPEYHE, MPOOIEMY, CAMOCTOSATENBHO YCTAaHABINBATh NCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATH CBOIO ITO3UIHI0, MHEHUE;

. MPOBOJUTH [0 CAMOCTOATEIILHO COCTABICHHOMY IIJIaHy HECJIOKHBIH SKCIIEPUMEHT, HEOOJBIIOE HCCIIe0BAaHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOT0 00BEKTa, 3aBUCIMOCTEN 00bEKTOB MEXKTy COOOI;

. CaMOCTOSITEIBHO (OPMYJIMPOBaTh OOOOIICHMS W BBIBOJABI 10 pe3yjbTaTaM MPOBSACHHOTO HAOIIOICHMS,
HCCJICIOBAHNUS, OLICHUBATh JIOCTOBEPHOCTh MOJIyUCHHBIX PE3yJIbTATOB, BEIBOJIOB M 0000IICHHIA;

. MPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIBUIaTh MPEITOI0KEHUS O €r0 PAa3BUTHU B HOBBIX
YCIIOBUSIX.

PaGora ¢ nundopmanueii:

° BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAITUH, JAHHBIX, HCOOXOIUMBIX JUIS PEUICHUS 33a4H;

° BBIOMpATh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIMIO PAa3IMYHBIX BUIOB U (hopm
MpeCTaBIICHUS;

o BBIOMPATH (POPMY MPEACTABICHHUS HHPOPMAIINU U WILTIOCTPUPOBATh pelIaeMble 3aJadl CXeMaMH, JHarpaMMaMH,
WHOW rpad)KON ¥ MX KOMOMHAIIHSAMU;

o OLICHUBATh HAJEKHOCTh HH(YOPMALINH 110 KPUTEPHUSIM, IPEATI0KEHHBIM YUUTEIEM WIH CHOpMyInpOBaHHBIM
CaMOCTOSITEIBHO.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbBIE yUeOHbIE TeiicTBHSI:

. BOCIIPHHUMATH U (POPMYITHPOBATH CYXJIEHHUS B COOTBETCTBHHU C YCIOBUSMH M IIETSIMH OOILICHUS, SICHO, TOYHO,

IPaMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHHS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHS IO XOIY pPEeUIeHHS
3aJa4i, KOMMEHTUPOBATh OJyUYEHHbIN Pe3yibTaT;

. B X0/A€ OOCYXIEHMS 3a7aBaTh BOIPOCHI IO CYLIECTBY 0OCYyXmaeMOW TeMbl, IpOOJIEMBI, pellacMoi 3a1auu,
BBICKa3bIBaTh MJICH, HALIEJICHHBIE HA IOUCK PELICHHUS, CONIOCTABISATh CBOU CYXKICHHS C CY>KACHUSIMH JIPYTUX YIaCTHHKOB
nuasnora, oOHapyXXMBaTh Pa3Uude M CXOJCTBO TO3WIMHA, B KOPPEKTHOH (opme (HopMynupoBaTh pa3HOTIACHS, CBOU
BO3paKEHUS;

. MPEICTABIIATh Pe3yIbTaThl PELICHNUS 3a/1a41, SKCIIEPUMEHTA, NCCIIEI0OBAHNUS, IPOEKTa, CAMOCTOSITEIbHO BEIOUPATh
(dopMar BBICTYIUIEHHS € YIETOM 3a/1a4 MIPE3CHTAIMN 1 0COOEHHOCTEH ayIUTOPHH;

. MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW W WHIMBHIYAIBbHOW pabOTHI MpPU PEIICHUH Y4eOHBIX
MaTeMaTHYECKUX 3a/1aY;

. MIPUHUMATH IIeTTb COBMECTHOW NEATENbHOCTH, IUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHON pabOTHI, paclpeneniTh
BUJIBI paboT, TOTOBApUBATKLCS, 00CYXKIATh MPOIIECC U PE3YJILTAT PaboThl, 0000IIaTh MHEHHS HECKOJIBKHX JIFO/ICH;

. y4acTBOBaTh B IPYHIOBBIX (popMax paboTel (0OCYkaeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE),

BBITIOJHSTH CBOIO YacTh PabOTHl U KOOPAMHHUPOBATH CBOM JEHCTBHA C APYTUMH WIEHAMH KOMAaH]Ibl, OIEHUBATH KA4eCTBO
CBOETO BKJI/Ia B OOIIUIT TPOIYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIE JelCTBUSA

Camoopranuszanus:

. CaMOCTOSITEIBHO COCTABIIAThH IUIAaH, alTOPUTM PELeHUs 3afaddl (WIM €ro 4acTh), BEIOMpaTh CIOCO0 PELIeHUs C
Y4€TOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
peteHnii ¢ ya€ToM HOBOW MH(DOpMAIHH.

CaMOKOHTPO/Ib, SMOIMOHAIbHBIN HHTEJJICKT:

o BJIaJIETh CIIOCOOaMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3ysibTaTa peLeHus] MaTeMaTHYECKOHN 3a/1a4uu;

. MPEeNBUIAETh TPYOHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh IPH PpEIICHWH 3aa4d, BHOCHUTH KOPPEKTHUBBHI B
JeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAIEHHBIX OMNOOK, BBISIBICHHBIX TPYAHOCTENH;



° OIICHUBATh COOTBETCTBUE DPE3YJbTaTa JCSITCILHOCTH TOCTABICHHON 1IEITU U YCIOBUAM, OOBSICHATh TPUYHUHBI
TOCTYDKCHUS WJTH HE TOCTIKEHUS 11eJTH, HAXOIUTh OIHUOKY, JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

INPEMETHBIE PE3YJIbTATBI

K xonmy o0yuenus B 7 kjiacce o0ydaromuiics NOIy4uT cIeAYyIOLIHE IPEIMETHBIC Pe3yIbTaThI:

Yucia u BbIYUCIEHUSA

BeInonHATh, coyeTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apU(PMETHUECKUE JEHCTBUS C PAllHOHATIBHBIMU YHCIIAMH.
HaxonuTp 3Ha4eHUs] YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pasHOOOpa3HbIe CIIOCOOBI M NMPHUEMBI BBIYMCICHUS 3HAYCHUN
IpoOHBIX BBIPAKEHHI, COAEPKAIIMX OOBIKHOBEHHBIC U ACCATHYHBIE TPOOH.

[lepexoanTs OT OAHOM (POPMBI 3amucH YHCeN K Apyroi (IpeoOpa3oBhIBaTh JECATUUHYIO JpOo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B AECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHYHYIO APOOB).

CpaBHUBATh U YHOPSIOYUBATH PALMOHAIBHBIC YUCTIA.

OKpyrJIATH Yncia.

BBINONHATE NPUKUIKY U OLICHKY PE3YJIbTaTa BBIUUCICHUHN, OLICHKY 3HAYEHUN YHUCIIOBBIX BBIPAXKEHUH. BBINOIHATH
JeWCTBUS CO CTEIIEHSIMU C HATYPalIbHBIMU IIOKA3aTEIISIMH.

[IpuMeHATh pU3HAKK AETUMOCTH, Pa3ioKEeHNE Ha MHOKUTENIN HATypaIbHbBIX YHCE.

Pemate npakTHKO-OpHUEHTHPOBAHHBIE 3a7ayd, CBA3aHHbIE C OTHOIIEHHEM BEJIWYMH, IIPOIOPLHOHAIBHOCTHIO BEJIHYUH,
MIPOLICHTAMH, MHTEPIIPETUPOBATh PE3YNbTaThl PEIICHUs 3a7ady ¢ y4€TOM OIpaHHMYCHHH, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX 0OBEKTOR.

Anredpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandeckyr0 TEPMHHOJIOTHIO W CHMBOJHKY, NPUMEHSITH €€ B IPOLECCe OCBOCHHUS y4eOHOro
MaTepuaa.

HaxonuTs 3HaueHUs] OYKBEHHBIX BBIPKCHHUI MPH 33JaHHBIX 3HAUCHHSX [TEPEMEHHBIX.

BrimonHsaTs mpeoOpa3zoBaHus 1EJOT0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHHEM MOAOOHBIX ClIaraeMblX, PacKpbITHEM
CKOOOK.

BEIMONHATS yMHOKEHHE OAHOWIEHA HAa MHOTOWIEH W MHOTOWICHa HAa MHOTOWICH, TPUMEHSATh (opMysbl KBaapaTa
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXMHTEJIU C IIOMOIIBIO BBIHECEHHUS 332 CKOOKH OOILEro MHOXKHTE,
TPYIITUPOBKH CIaracMbIX, IPUMEHEHUS POPMYI COKPAIIEHHOTO YMHOXKCHHUSI.

[IpumensTe mpeoOpa3oBaHKs MHOTOWICHOB AJISl PEIICHHUs Pa3iM4HbIX 33Jad U3 MaTeMaTHKH, CMEXKHBIX IIPEIMETOB, U3
peaIbHOM MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTEIIEHEH C HATYPAIBHBIMHU MTOKA3aTEISIMU TS TpeoOpa3oBaHusI BEIPaKCHUH.

YpaBHeHHS M HEpaBEeHCTBA

Pemate nuHeiiHblE ypaBHEHHUS C OJHOM IEPEeMEHHOH, NPUMEHsAs NpaBHia Iepexoja OT HCXOJHOI0 YpaBHEHHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBIISETCS JIM YUCIIO KOPHEM YpaBHEHHMS.

[MpumensiTh rpaduyeckre METOABI IPH PEUICHUH JIHHEHHBIX YPAaBHEHUH U X CHCTEM.

[TonGupate mpuMepsI map 4Kce, ABISIOMIMXCS PEIICeHUEM JTHHEHHOTO YPaBHEHNUS C IBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TUIOCKOCTH TpaduK JHMHEHHOTO ypaBHEHHUS C JBYMS MEPEMEHHBIMH, IOJB3YSICh IpauKoM,
MIPUBOJUTH IPUMEPHI PELICHHs YpaBHEHUSI.

Pemrath cucteMsbl ABYX JIMHEHHBIX YpPaBHEHUH C IByMS TIEpEMEHHBIMH, B TOM YHCIIE TpaduiecKy.

CocTaBnaTe M pellarh JIMHEHHOE YpaBHEHHWE WM CUCTeMY JIMHEHHBIX YpaBHEHMH TIO0 YCIOBHIO 3aJadH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4yM MOJyUEHHBINH pe3yIbTar.

DYyHKINHU

N300paxkath Ha KOOPAUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpPIUHATAM, JIY4YH, OTPE3KH, HHTEPBAJIHI,
3aIlUCHIBATh YHCIIOBBIE IPOMEKYTKU Ha alreOpandeckoM sS3bIKe.

OtMeuaTs B KOOPAMHATHOW IJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOPAWHATaM, CTPOUTH IpadMKu JHHEHHBIX (YHKLUH.
Crpouts rpaduk pyHKINH Y = [X|.

OnwuceiBaTh ¢ TOMOIIHIO (PYHKIMH M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMH: CKOPOCTh, BPEMS, PACCTOSIHUE, II€HA,
KOJINYECTBO, CTOMMOCTD, IIPOU3BOAUTENLHOCTD, BpeMsi, 00bEM paboThI.

HaxonuTs 3HaueHue GyHKLIUH M0 3HAUYEHHIO €€ apryMeHTa.

[lonumarts rpaduyeckuii ciocod MpeacTaBiIeHUs U aHAIN3a HHPOPMALMH, U3BJIEKATh U HHTEPIIPETUPOBATH HH(OPMALIHIO
13 Tpa(UKOB PEaNbHBIX MIPOIIECCOB U 3aBUCHUMOCTEH.

K xonity oOyuenus B 8 kiacce o0ydaroniuiics MoTyquT CIeAyIOINe IPEAMETHbIE PEe3yIbTaThI:

Yucesia v BbIYUCIEHUS

Hcnonp30BaTh HaYaIbHBIE MTPEJICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YNCEIl JI1 CPAaBHEHUS, OKPYTIICHUS U
BBIYUCIICHUH, N300pakaTh AEHCTBUTEIbHBIC YUCIA TOYKAMU Ha KOOPIAMHATHON IPSIMOH.

[MpuMmensTh mMOHATHE apUPMETHIECKOTO KBaJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHBIC KOPHH, WCIOJNB3Yys IpH
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIOJIHSITH MPeoOpa3oBaHUsl BRIPAKEHHH, COJCPKAIINX KBAJIPATHBIE KOPHH, UCTIONB3YS
CBOICTBa KOpHEN.

Hcnonb30BaTh 3amicu OOJIBIIMX U MaJBIX YUCET C IIOMOIIIBIO JIECATHYHBIX JIpoOel u crereHeit ynca 10.
Auredpanveckue BbIPaKeHHUS



[IpuMeHSITh OHATHE CTETIEHH C LEJIBIM ITOKa3aTeeM, BEIIIOTHATE IPeoOpa3oBaHus BEIpAXKEHUH, COAEPKaIUX CTEICHU C
LIENBIM TT0KA3aTEIIEM.

BhImonHATE  TOXKOECTBEHHBIE NPEOOpa30BaHUSI PALUOHAIBHBIX BBIPAKCHUH HAa OCHOBE NpPaBWJI JEWCTBUM HaJ
MHOTOWICHAMH H AJITeOpandecKuMH JpOOsSMHU.

PacknaapiBaTh KBafpaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[TpumensTs peoOpazoBaHusl BHIPAXCHUN U PELICHUS Pa3lIWYHBbIX 331a4 W3 MAaTeMaTUK{, CMEXHBIX MPEIMETOB, U3
peanbHON NPAKTHUKHU.

YpaBHeHNs 1 HEPABEHCTBA

Pemars nuHeliHble, KBalpaTHbIE YpaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOAIINECS K HUM, CUCTEMBI IBYX YpaBHEHUI
C IByMsI IEpEMEHHBIMHU.

[IpoBoauTh mpocTeiilne UccaeJOBaHUs YPaBHEHHH U CUCTEM ypaBHEHHWH, B TOM YHCIE C MPUMEHEHHEM TpapuuecKux
npeacTaBieHuil (ycTaHaBIUBAaTh, UMEET JIM ypaBHEHUE HJIM CHCTEMa ypaBHEHUH pPELICHUS, eCIM UMEET, TO CKOJBbKO, U
mpouee).

[lepexoanTh OT cioBecHON (OPMYINPOBKH 3a1auu K €€ anredpanyecKoil MOAEIH C ITOMOIBI COCTABJICHUS YPaBHEHNUS
WM CUCTEMBI YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IIOJYyYEHHBIN pe3ysbTarT.

IIpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CpPaBHEHHUA, OLIEHKH, pellaTh JHUHEWHbIE HEpaBEHCTBA C OJHOU
NEPEeMEHHOM M MX CHCTEMbI, AaBaThb IpaQUUecKyl0 WIIOCTPALMI0 MHOXECTBA DPELICHUH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DYyHKINHU

[NoHumatp 1 MCHONB30BaTh HYHKIMOHATIBHBIC TOHATHS M S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHUS), ONPEACIITh
3HavYeHue (QYHKIUH 110 3HAYCHUIO apryMEeHTa, OIIpeIelsiTh CBOMCTBA (PyHKIMY 10 € rpaduKy.

CrpouTth rpaduku 3JeMeHTapHBIX (YHKIHNA BUAA:

y=kix,y=xy=x2y=1x,y= X, OIUCHIBATH CBOWCTBA YHCIIOBOIL (dyHkImMY 1o e€ rpaduky.

K xonny oOyuenus B 9 kiiacce oOyyaromuiics NOIy4uT CIEIYIOLUINE IPEAMETHbIE PE3YJIbTaThL:

Ymncna v BBIYUCIEHAS

CpaBHHMBATh U YIOPSAAOYMBATh PAllHOHANBHBIE U HPPALUOHAIIBHBIC YHCIIA.

BrimonusaTs apudmMeTrnueckue AeHCTBHS C pallMOHATIBLHBIMU YHACIIaMH, COYETasl YCTHBIC U TUCbMEHHBIC IPUEMEI,
BBITIOTHATH BEIYNCIICHHS ¢ HPPAMOHATIBHBIMU YHCIAMHU.

Haxoauts 3HaueHMs cTENEHEN ¢ LEeIbIMU OKAa3aTeN MU U KOPHEH, BEIYUCIIATh 3HAYEHUS YHCIOBBIX BBIPaKEHUH.
OKpyIJIATE AEHCTBUTENBHBIE YNCIA, BBITOIHATH IPUKUAKY PE3yNIbTaTa BEIYMCIECHUI, OLIEHKY YMCIOBBIX BBIPAYKEHUIA.
YpaBHeHMs1 1 HEPABEHCTBA

Pemate snHelHBIE M KBaJpaTHBIC YPAaBHEHMsS, YPaBHEHHUS, CBOJSIIMECS K HUM, NMPOCTEHIINE APOOHO-paLMOHAIbHBIC
YpaBHEHUSI.

Pemath cucteMsl AByX JIMHEHHBIX ypaBHEHUIl C JBYyMs NEpEMEHHBIMH U CHUCTEMBbI JABYX ypaBHEHH, B KOTOPBIX OJIHO
YpaBHEHUE HE SBJISETCS JTMHEHHBIM.

Pemate TekcTOBBIE 3aaUl AITreOpPandecKuM CIIOCOOOM € IOMOIIBIO COCTABIICHUS! YPABHEHHUS MJIM CHCTEMBI JBYX
YpaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiiline UCCIeOBaHUsl YPaBHEHUN U CHCTEM YPaBHEHHMH, B TOM 4YUCIIE C IPUMEHEHHEM IpadUuecKux
npeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHHE WJIM CUCTEMa YPaBHEHHH PELICHMS, €CIIM MMEET, TO CKOJIBKO, U
mnpouee).

Pemrate nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIC HEPAaBEHCTBA, U300paXkaTh pElICHWE HEPABEHCTB HAa YHCIIOBOW MPSIMOH,
3aMyChIBaTh PEIIEHHUE C IOMOIIHI0 CHMBOJIOB.

Pemrate cucteMbl TUHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIONINE KBAJIPAaTHOE HEPAaBEHCTBO, M300pakaTh
pelIeHre CHUCTEMBI HEPaBEHCTB Ha YHCJIOBOM MpPSIMOM, 3alMCBHIBATh pEIIEHHE C TOMOIIBI0 CHMBOJIOB. McIonb30BaTh
HEPABEHCTBA MIPH PEIICHUH Pa3IUYHBIX 3a4a4.

DOyHKINU

PacrnioznaBath (yHKUIMH W3y4eHHBIX BHIOB. [IoKa3pIBaTh CXEMAaTHUECKH PACIIONOXKEHHWE HA KOOPAMHATHOM IUIOCKOCTH
rpadukoB Gynkumit Buga: y = kx, y = kx + b,y = ki/x, y = ax’> + bx + ¢, y = x*, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUH K03 PHULIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIMH.

Crtpouth W H300pakaTh CXEMAaTH4eCKH TpadUKH KBaJpaTHYHBIX (YHKIMH, OIHMCHIBATH CBOWCTBA KBaJPaTHYHBIX
(GyHKIHI 10 UX rpaduKam.

PacnioznaBath KkBagpaTHyHyr0 (QyHKOHIO 1O (OpMyNe, NMPUBOAWUTH MPHUMEPHl KBaAPaTHUHBIX (YHKUUH W3 peabHOU
KHU3HH, PU3UKH, TEOMETPHH.

YucioBbie MOCIEA0BATEIbHOCTH U MPOrPecCHH

PacrniozHaBaTh apu)METHUECKYIO 1 TEOMETPHUYECKYIO MPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3a/IaHMsL.

BEIMONHATE BBIYMCIEHUS] C HCIONB30BaHMEM (GOPMYN N-ro wieHa apu(@METHYECKOH M TeOMETPHUYECKOW MpOTpeccuil,
CYMMBI NIEPBBIX N YICHOB.

N300paxkathb 4ieHbI HOCIECAOBATEILHOCTH TOUKAMHU HAa KOOPIMHATHON IJIOCKOCTH.

Pemate 3amaum, cBs3aHHBIE C YHMCIOBBIMU IIOCJIEIOBAaTENLHOCTSMM, B TOM YHWCIIE 3aJauyd W3 peajbHOM JKH3HHU (C
WCTIONIb30BaHUEM KaJIBKYJISATOPa, HU(POBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHUE
PabGoyass mporpamMa mo y4eOHOMY mpenMery «Adaredopa» paspadoraHa ¢ y4éroM padodell NpPoOrpamMMsl

BOCIIUTAHUA,

4TO0 OTPA)KECHO B JIMYHOCTHBIX IUVIAHHPYEMbBIX pe3yJbTaTax M o0ecreuyuBaeT peanu3anuro

HHBAPUAHTHBIX MoayJeii (MM) mporpaMMbl «YpouHasi AeATeJbLHOCTbY, «BHeypouHasi NesiTeTIbHOCTL» U
«BHelKOoJIbHbIe MEPOTIPUSITUSD).

7 KJIACC
No  [HaumenoBaHwue pa3aeioB u KomnuecTo yacos OnexTpoHHbIe (IU(POBHIL) IIporpamMma BocIMTaHKA
I/TI TeM TPOTPaMMBI Bcero KP [1P | oOpa3oBaTenbHBIE PECYPCHI
1 Hucna v BEIYUACICHUS. 25 1 Bu6mmoreka LOK UM «Ypounas
PanuonanbHbIe Yrcia https://m.edsoo.ru/7f415h90 II:Z:SITEJILHOCTI»».
AKCUMAJIBHOC HCITIOJIb30BAHHEC
2 Ax bubimoreka LIOK BOCIUTATEIbHBIX BOZMOXKHOCTEMN
reOpanyecKue BEIPAKECHHUS 27 1
https://m.edsoo.ru/7f415b90 |comepxanus ydeOHOTO IpeaMeTa
st OPMHUPOBAHUSA Y
bubnunoreka [IOK o
3 VpaBHEHHS ¥ HEPABEHCTBA 20 1 1 00yHaTOIIMXCS POCCHICKIX
https://m.eds00.ru/7f415b90  rpapuumonnsix ayxosHo-
4 KoopauHatel 1 rpaduKH. 24 1 bubaurorexa [JOK HPABCTBCHHBIX 1 _
. COIIMOKYJIbTYPHBIX IICHHOCTCH,
DOyHKIUH https://m.edsoo.ru/7f415b90 POCCHICKOTO HCTOPHIECKOTO
5 1 606 6 1 bubnuoreka IJOK CO3HAHMs HAa OCHOBE
OBTOPCHIC I ODOBIICHHE https://m.edso00.ru/7f415b90 [HCTOPHICCKOTO MPOCBCILCHNS,
HO,Z[60p COOTBCTCTBYHOLICTO
COACPIKaHUA YPOKOB, BaZ[aHHﬁ,
BCIIOMOTAaTCJIbHbIX MaTCpPUAJIOB,
MPOOJIEMHBIX CUTYalui IS
o0cyx)neHni
OBILIEE KOJIMYECTBO HACOB UM «BuemkoabHbIe
o HPOFPAMME 102 5 0 MEpPONPUATHUI»
BremkonbHBIE TEMAaTHUECKHE
MCPOIPUATHSA BOCITMTATEILHOM
HalpaBJICHHOCTH,
OpraHnu3yceMbIC IeaaroraMmu 1o
MAaTCMaTHKEC
8 KUIACC
No HawumenoBanue pa3znenos u KonudectBo wacos DIIeKTPOHHBIC [IporpamMma BocIiUTaHHS
/o TEM IPOTpaMMBbI Bcero KP | TIP (urdpoBsie)
oOpa3oBarenbHbIE
pecypchl
1 Yucia 1 BEIYUCIEHUS. 15 bubmuorexa [JOK M «Ypounas
KBaipaTHbie KOpHU https://m.edsoo.ru/7f417af8 i{{e“Tem’“oc“»'
PUBJICYCHUC BHUMAHUS
Hucna v BBIYUCIEHUA.
2 C 7 bubmmorexa IIOK S{SﬁifTH;g;;ﬂaé(neKTy
TETICHb C [EIIBIM )
OKAZATelIeM https:/m.eds00.ru/7f417af8 | ;¢ yaevpix Ha ypoxax
npeaAMETOB, ABJICHUU U
3 Anre0pandecKue BhIpaKCHHUS. 5 1 bu6mmoreka IJOK COGBITHI1, NHULIUMPOBAHHE
KBagpaTHbeIATpEXWIeH https://m.edso0.ru/7f417af8 | obcyxnenwuii, Bricka3pIBaHUH
4 Anrebpandeckre BHIPAKECHUSL. 15 1 bubnuorexa LJOK zig:g r;::g:;:slrzaiiomn
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8 | oruomenus k nsyuaembim
VYpaBHEHHS 1 HEPABEHCTBA. bubmuoreka [JOK COOBITHSM, SABICHUAM, JIHLAM.
5 15 1 : HpI/IMeHeHI/Ie HWHTCPAKTHUBHBIX
KBaapaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8 N
¢dbopM yueOHOI paboThl —
5 VYpaBHEHHUS 1 HEPABEHCTBA. 13 bubnuorexa LJOK HHTEIICKTYalIbHBIX,
CucTeMbl ypaBHEHUH https://m.edso0.ru/7f417af8 | €TUIMYINPYOLINX
IMO3HABATCIbHYIO MOTHUBAILIUIO,
7 YpaBHEHUSs 1 HEPAaBEHCTBA. 12 1 bubnuoreka [JOK UIPOBBIX METOJIHK, HCKYCCHi,
HepaBencrsa https://m.edsoo.ru/7f417af8 | maromux Bo3MoKHOCTD
Oyukuuu. OCHOBHbBIE bubmmorexa I[{OK HpHOOPECTH OMBIT BeHeHm,
8 5 KOHCTPYKTHBHOTO JIHAJIOTa;

IIOHATHA

https://m.edsoo.ru/7f417af8

IpynIoBoi paboThl, KOTOpas
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Y9UT CTPOUTH OTHOIICHUA 1
,Z[eﬁCTBOBaTL B KOMaHJIC,

9 ®ynkuuu. Yucnossle 9 Bbubnuorexa LIOK
GbyHKIIH https://m.edsoo.ru/7f417af8
b K
10 IToBTOpeHuEe 1 0000IIEHNE 6 1 ubmmorexa LIO

https://m.edsoo.ru/7f417af8

CHOCOOCTBYET PAa3BUTHIO

KPUTHUYECKOTO MBIIIIICHHS.
MM «BuHeypouHast 1esITeJIbHOCTDY,
OecrieueHre UHIUBHIYATbHBIX
HOCTEeH 00yJYaronuXxcs B paMKax
PaHHBIX UMH KYPCOB, 3aHSITH
(mo3HaBaTENbHOM, HAYTHOM,
HCCJICIOBATEILCKOM,
[IPOCBETUTENBCKON
HAMpaBJIeHHOCTH; )

OBUIEE KOJIMYECTBO YACOB

102 5 0

1O [TPOI'PAMME
9 KJIACC
Ne HaumenoBanue pazzienon KonuuectBo yacoB DIIeKTPOHHBIC IIporpamma BociuTaHus
/o U TEM NPOTPAMMBI Bcero KP I (ungposeie)
P oOpa3oBarenbHbIE
pecypchl
1 Uucna 1 BEIYUCICHUS. 9 bubmuoreka LIOK UM «Ypounas
JlefCcTBUTENBHBIE YUCIIA https://m.edsoo.ru/7f419d08 geﬂTem’H"c“’»' o
praHusanuysd me@CcTBa
YpaBHeHHUs U HepalieHCTBa. BuGmorexa LIOK MOTHBHPOBAHHBIX H
2 YpaBHEHHS C OTHON 14 1 hitos-//m.ed 17£419d083 SPYAUPOBAHHBIX 00YYaIOIMXCA
MEPEMEHHOU ps.//m.€dsoo.ru HaJl HEYCIIEBAIOIIINMH
OJIHOKJIACCHUKAMH, B TOM YHCIIE
3 VYpaBHeHUS U HEPABEHCTBA. 14 1 Bubmuorexa LJOK ¢ 0COGBIMU 06Pa30BaTEbHBIMA
CucTeMbl ypaBHEHHH https://m.edso00.ru/7f419d08 [morpedHOCTAMU, AAOILETO
0
YpaBHEHUS U HEPABEHCTBA. bubmmorexa I[JOK OOYIAIOMMME COIHATLHO
4 16 1 3HAYUMBIU OITBIT
Hepagencrsa https://m.eds00.ru/7f419d08 \corpynuuuectsa u B3anmuoii
5 o 16 1 bubmuoreka LIOK [IOMOILIH,
YHKIIUU . WHULUUPOBAHUE U IIOANEPIKKY
https://m.eds00.ru/7f419d08 HCCIIE TOBATEBCKO
6 Yucnossle 15 1 bubmuoreka [JOK NEATENEHOCTH 00yYaloNInXCsl,
IOCJIE0BATENLHOCTH https://m.eds00.ru/7f419d08 [[V1@HMPOBAHNE U BLINOJIHEHNE
WHIUBUAYAJIBHBIX U I'PYHNIIOBBIX
MIPOEKTOB BOCIUTATEIbHON
HaIrmpaBJICHHOCTHU
UM «BHemKoJIbHbIE
7 [ToBTOpEenue, 0600MICHHE, 18 1 bubnnorexa IJOK MepONPHSITHSI».
cHUCTEMAaTU3aLMs 3HAHUHI https://m.edso0.ru/7f419d08 BremkomsHbe TeMATHICCKIC
MCPOIIPUATHA BOCIIUTATCIIBHON
HAIllpaBJICHHOCTH,
OpraHnu3yEMbIC MeaaroraMu 1mo
MaTeMaTHUKE
OBLIEE KOJIMYECTBO 102 6 0
YACOB IIO ITPOI'PAMME

Beimncka Bepna 29.08.2023r.

JIMpeKTOp IIKOJIBI

el

X %f/%/}// JLA. lllenenkuit
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