MYHHUILHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKJIEHUE
MOTI'MJIEBEIIKAA OCHOBHAS OBIIEOBPA30OBATEJIbBHASA HIKOJIA

AHHOTaNus K padoveid mporpamme
y4eOHOro npeaMera «Auaredopa» ais 7-9 kjiaccon

PabGouass mporpamma ydeOHOro mnpeamera «Anredpa» o00s3aTeNBHOW NPEIMETHONH 00J1acTH
«MartemaTka u WH(POpPMATUKa» SBISETCS YacThblO OCHOBHOW OOpa30BAaTENbHOM MPOrpaMMbl OCHOBHOTO
obmero obpazosanus (OOII OOO) MBOY Morunesenkoit OOLLI, pazpaboTana B COOTBETCTBUH C MYHKTOM
32.1 ®I'OC 000-2021 na ocoe DPI'OC O00-2010r. u ITOOIT OOO-2020r. Padouas mporpamma Mo y4eOHOMY
npeameTy «Anredpa» mist 7-9 kiaccos npuseneHa B cootBerctBue ¢ @OIT OO0 u ®PII o anrebpe B yactu
coJiep>kaHusl OOydeHUsI U TUTAHUPYEMBIX Pe3yJbTaTOB OCBOEHHs mporpammbl Ha ypoBHe OOO u peanusyercs 3 roga c
7 o 9 knacc.

[Ipu peanmzanmm pabodeld HporpaMMbl MO y4eOHOMY HpeAMeTy «AIredpa» HCHOIB3YIOTCS Y4eOHUKH,
Birou€HHBIE B [Ipunoskerne No2 OITY-2022 (mpuka3z Munnpocsemenust Poccun ot 21.09.2022 N 858):

1. Anrebpa. 7 kmacc: y4eOHMK uis oOmieoOpaszoBaTenbHbiXx opranuzauuii/ FO.H. Makapeiues, H.T.
Munatok, K.W. Hemkos, C.b. CyBoposa; nox pea. C.A. TensikoBckoro — M.: Ilpocsemienne
2. Anrebpa. 8 kmacc: ywyeOHUK n7si oOmieoOpaszoBarenbHbIX opranuszanuii/FO.H. Makapeiues, H.T.
Munatok, K.W. Hemkos, C.b. CyBoposa; nox pen. C.A. TensikoBckoro — M.: Ilpocsemienue
3. Anrebpa. 9 xkmacc: ywyeOHUK ns oOmieoOpaszoBarenbHbIX opranuszanuii/FO.H. Makapeiues, H.T.

Munatok, K.W. Hemkos, C.b. CyBopoBa; nox pea. C.A. TensikoBckoro — M.: Ilpocsemienue

Pabouas mporpamMma paspa0oTaHa y4uTeNeM aireOphl IIKOJBI B COOTBETCTBUHM ¢ IlojoxeHuem o pabouux
MporpaMMax M OTpeeNsIeT OPraHu3aIliio 00Pa30BaTEIBHON ASITEIBPHOCTH YUUTEISA B IIKOJIE MO MPEAMETY «Aredpay.
Pabouast mporpaMMa COJIEPXKHT CICAYIONIHE CTPYKTYPHBIC JICMEHTBI:

-LIeJIM U3y4eHHst y4eOHOro mnpenmera «Anredpay;

-MeCTO y4eOHOro mpeamera «Anredpay B yueOHOM IUTaHE;

-coJiepkaHie yuyeOHOro npeamera «Anredpay;

-TUTAHUPYEMBIC PE3YJIbTaThl (TUYHOCTHBIE, METAPEIMETHBIE U TIPEIMETHEIC);

-TeMaTH4YecKoe IUIAaHUpOBaHME, CPOPMHUPOBaHHOE C Y4€ToM  paboyeil mporpamMmbl BOCHUTAHUS U
BO3MOXXHOCTBIO Hctoiab3oBanus JOP/IIOP.

PaGouas nmporpamma o6cyxneHa Ha 3acenanuu [IIMO yunTtenel-npeIMETHUKOB IIKOJIbI, IPUHATA PELLIEHUEM
nejaroruyeckoro cosera (mportokoin Ne7 ot 29.08.2023r.), yrBepkaeHa npukazoMm no MbOY Morunesenkoi
OOMI Ne125 ot 29.08.2023r. B kauecTBe yactu conepxkanus OOIT OO0

Ha ocnoBe nanHo#i mnporpammsl yuuteneM paspaOatsiBaeTcs KTII B coorBerctBum c¢ IlonoxeHnuem o
KaJICHJIapHO-TEeMAaTUUYECKOM TUIAHMPOBAHUU 10 yueOHOMY mpenmery, Kypey, moayito. KTII paccmarpuBaetcs
Ha 3acenanun [IIMO u cornacyercs ¢ 3amectutenem o Y BP.

Boinucka

U3 OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

PABOYASA ITPOTPAMMA
Y4eOHOro npeamMera «AJredpa»
AJis1 o0yyarommxcs 7 - 9 Kiaaccon
CpPOK peajm3anuu 3 roaa

HOEJIN U3YYEHUS YYEBHOI'O IPEIMETA «AJITEBPA»

Henstmu 00ydenHnst maTemMaTuke B 7-9 kiaccax SBISIOTCS: (OPMHUPOBaHNE EHTPAIBHBIX MAaTEMAaTHIECKIX TTOHATHIA
(ducro, BeNMMYMHA, TEOMETpUIEcKasi QUrypa, mepeMeHHast, BEpOSITHOCTh, (DYHKIIUS ), 00ECIIEUHBAIOIINX TPEEMCTBEHHOCTD
U TIEPCTIEKTUBHOCTh MaTEMaTHYECKOTro 00pa3oBaHusl 00yJaroImunxcs;

noJBeicHUE 00yYarOIUXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H MaTEMAaTHKH U OKPY>KalOLIEero
MHpa, TOHMMaHUe MaTeMaTHKH KaK 9acTH OOIIe KyJIbTYphl 4eJIOBEUECTBA;



pa3BUTHE UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aroIuXcs, I03HABATEIbHON aKTUBHOCTH,
UCCIIEI0BATENbCKUX YMEHUM, KpUTUUHOCTHU MBILUIEHHS, HHTEpeca K U3yUYCHUIO MaTEMaTHKH;

¢dopmupoBaHue (YHKINOHAIBHOW MaTeMaTn4ecKOi rpaMOTHOCTH: YMEHHS PACIIO3HABATH MPOSBICHHUS MAaTEMAaTHYECKIX
HOHATHH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CHUTYAIUAX U IIPU U3YYCHUH JIPYTHUX yIeOHBIX
HPEIMETOB, TPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, ()OPMYITHPOBATh MX Ha S3bIKE MATEMAaTHKH M CO31aBaTh
MaTeMaTHYECKHe MOJICTH, IPUMEHATh OCBOCHHBIN MAaTEeMaTHUSCKHUH anmapar Ajsl pelIeHns] TPaKTHKO-OPHEHTHPOBAHHBIX
3aJa4, UHTEPIPETUPOBATh U OLICHUBATH MTOYYCHHBIC PE3yIbTATHI.

Nzydenne anreOpel obecrieyrBaeT pa3BUTHE YMEHHS HAONFOIaTh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUs, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEHCTBUS M BBIBOABI, (JOPMYJINPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOphl oOeclieunBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS O0y4aromuxcs: OHH
UCTIONB3YIOT [EAYKTHBHbIE M WHIYKTHBHBIE PAacCy)XICHHsA, OOOOIICHME W KOHKPETHU3alUio, abCTparupoBaHHE U
ananornto. O0ydeHne anreOpe IMpenroyaraeT 3HAYNTEIHHBIH 00BEM CaMOCTOATENBHON AEATENHHOCTH O0YyJaroInuxcs,
MO3TOMY CaAMOCTOSITEIBHOE PELICHUE 3a1a4 SBIACTCS peann3aluei eaTeIbHOCTHOTO IPUHIUIA 00YYeHHSI.

B crpykrype mporpammbl yueOHOro Kypca «AnreOpa» Uii OCHOBHOTO 00mero oOpa3oBaHHS OCHOBHOE MECTO
3aHUMAIOT COAEP)KaTEeIbHO-METOAMYECKHE JIMHMM: «Yucia u  BBIYMCICHUN», «ANreOpandecKkue BbIPaXKESHHSD,
«YpaBHEHHS U HepaBeHCTBay, «DyHKIum». B xone m3ydyeHus: ydeOHOro Kypca oOydaromMUMCs IPUXOIUTCS JTOTUIECKU
paccykaath, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBS3M € 3THM B mporpammy y4eOHOTO Kypca «Anreopar
BKJIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IIPEACTaBICHHbBIE BO BCEX OCHOBHBIX pa3ziesax MaTeMaTH4ecKoro o0pa3oBaHus U
CIOCOOCTBYIOIME OBJAJECHUIO O0YJAIOUIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4eCKOro si3bika.  ConepKaTenbHON U
CTPYKTYpPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «AnreOpay SBISIETCs ero HHTErPUPOBaHHBIN XapakTep.

Conepxanne muHHNM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOH [UId JalbHEHIEro H3yYeHHs MAaTeMaTHKH,
CIOCOOCTBYET PAa3BUTUIO y OOYYAIOLIMXCSl JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHs II0JIb30BaThCA
AJITOpUTMaMH, a TAKXKE HpI/IO6pCTeHI/IIO IMMPaKTUYCCKUX HABLIKOB, H€O6XOI[I/IMI)IX JJIs HOBCGI{HCBHOﬁ )ku3HU. Pa3Butne
MOHATHSI O 4YKCJie Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs CBS3aHO C pallMOHAJIBHBIMH WM HPPAlHOHATIHHBIMH
guciamMu, (OpPMHUPOBaHWEM TPEACTABICHUNA O MACHCTBUTEIEHOM 4YHCIE. 3aBepIICHHE OCBOSHUS YHWCIIOBOW JIMHUU
OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHUIO.

ConepxaHue IBYX anreOpaluecKuX JWHUA — «AnreOpanduecKue BBIPAKEHHUS» M «YPaBHEHHs U HEPaBEHCTBA»
croco0cTByeT (OPMHUPOBAHUIO Y OOYYAIOMIMXCS MaTeMaTHYeCKOTO armapara, HeOOXOIWMOTO U PElIeHHs 3a1ad
MaTeMaTHKH, CMEXHBIX IPEAMETOB W INPAKTHKO-OPUEHTHPOBAaHHBIX 3amad. AureOpa AEMOHCTPUPYET 3HAueHHE
MAaTCMAaTHUKHU KaK A3bIKa JJI IOCTPOCHUA MATEMATUYCCKUX MOI[GHCﬁ, OIMcaHusd NMpoueccoB U SIBJICHUIN pcaJibHOTrO MHUpa. B
3ajauyd oOydeHHs anreOpe BXOAAT TaKKe NajlbHEHIIee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUICHHUS, HEO0OXOIUMOIo, B
YaCTHOCTH, UL OCBOCHUS Kypca HH(QOPMATHKH, U OBJIaJCHNE HAaBBIKAMHU JEIYKTUBHBIX paccyxiaeHuid. [IpeoOpasoBanue
CHUMBOJIBHBIX (DOpM CIIOCOOCTBYET Pa3BUTUIO BOOOPaKEHHSI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanve (yHKIMOHAIBLHO-TpaQUISCKON JIMHUU HAIICJICHO Ha IMOJIyYeHUE OOYYArOIIMMUCS 3HAHHA O (DYHKIUAX
KaK Ba)XHEWIIeW MaTeMaTHYecKON MOJeNnu I ONHCAHWS W WCCICNOBAHUSA Pa3HOOOPA3HBIX MPOIECCOB W SIBJICHHN B
npupope u obmectBe. M3yueHne MaTepuaiga CHOCOOCTBYET DPAa3BUTHIO Yy OOYYAalOIIMXCSl YMEHHS HCIIOJIb30BaTh
Pa3iIMYHbIC BBIPA3UTCIIBHBIC CPCACTBA A3bIKA MAaTEMATHKHU — CJIOBECHBIC, CHUMBOJIMYCCKUEC, rpa(i)nquKI/Ie, BHOCHT BKJIa/l B
(dhopMHUpOBaHHE MPEACTABICHUH O POJIM MaTEMAaTUKU B Pa3BUTHN LUBUIM3ALUH U KYJIbTYPHI.

CornacHo ydyeOHOMY IUIaHy B 7-9 Kiaccax u3ydaercsl yueOHBIH Kypc «AnreOpa», KOTOPBIH BKIIOYAET CIETYIOLINE
OCHOBHBIE pazfeNibl coaepkaHus: «Yucina ¥ BeIMHCICHUSD», «AJTeOpandeckue BBIpAKEHUs», «YpaBHEHUS U
HEpaBEeHCTBaY, «DYHKIHIY.

MECTO YUYEBHOTI'O IIPEJIMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha uzydenue yuebHOro Kypca «Anredpa» orsogurcs 306 gacos: B 7 kiacce — 102 gaca (3 waca B HeJiento), B 8 Kiacce —
102 gaca (3 gaca B Henmenmo), B 9 kitacce — 102 gaca (3 Jaca B HEJICIIO).

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIIACC

Yuca v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE W JIECATHUYHBIE, MEPEX0 OT OJHON (OpMBI 3amucH Jipode k apyroi. [loHaTHE panmoHANIEHOTO
4Hcia, 3aluch, CPABHEHUE, YHOPSIJOYMBAHUE PALUOHAIBHBIX 4ducesl. ApudMeTHuecKkue ACHCTBHA C palMOHAJIbHBIMU
yrcnamu. Pemenre 3aqad u3 peaabHON MPaKTUKK HAa YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJlbHbIM IIOKa3aTeJIeM: OIpeleleHrue, IpeoOpa3oBaHue BBIPAXKEHUI HAa OCHOBE OIPENENIECHMs], 3aIlCh
Oonpmmx uucen. [IponeHTsl, 3anuch MPOLEHTOB B BHUAE IpoOU U Ipodu B BUAE MPOLEHTOB. Tpu OCHOBHBIC 337ayd HA
MIPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHOM NMPaKTHKH.

IIpuMeHeHne NpU3HAKOB JEIIMMOCTH, Pa3IoKEHUE Ha MHOKUTEIN HATypaIbHbIX YHACEIL.

PeasbHbIe 3aBUCHMOCTH, B TOM YHCJIE IPAMasi 1 00paTHAs NPONOPLIUOHATIEHOCTH.

Auredpanveckue BbIPasKeHHS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMeHHOM. JlomycTuMble 3HAaueHus nepeMeHHbIX. lIpencraBinenue
3aBUCUMOCTH MEX]y BeIWYMHAMH B BuJe Gopmynbl. Bberaucnenus mo ¢opmynam. I[IpeoOpazoBaHme OyKBEHHBIX
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BBIPa)KEHUM, TOXKIECTBEHHO PAaBHbIEC BBIPAXKEHUsI, IIpaBUiIa IPeoOpa30BaHMsl CyMM U IIPOM3BENEHHUH, IPAaBUIIa PACKPBITHS
CKOOOK U IpUBEIEHUs OJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJIbHBIM IIOKa3aTeIEM.

OnHowiensl u MHorowieHsl. CreneHb MHorouieHa. Cllo)keHHE, BbIYMTAHUE, YMHOKEHHE MHOTOWICHOB. DOpMyJibl
COKpalI€HHOTO YMHOJKEHHUS: KBaJpaT CyMMBl M KBaapaT pasHocTH. dopMyna pasHOCTH KBaaparoB. PazmoxeHue
MHOT'OUYJIEHOB HAa MHO>KHUTEJIH.

YpaBHeHHs U HEPaBEHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHUS, IIpaBUiIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCUIIBHOCTD yPaBHEHUH.

JIuHeliHOe ypaBHEHUE C OJHOW MEPEMEHHOW, YUCIIO KOPHEW JMHEMHOIO ypaBHEHMsI, PEIICHHUE JIMHEHHBIX YpPaBHEHUI.
CocTtaBneHue ypaBHEHUH 110 YCIOBHUIO 33/1aul. PerieHue TeKCTOBBIX 331a4 C TOMOIIbIO YPaBHEHUH.

JluneitHoe ypaBHeHWE C JAByMS TepeMEeHHBIMH W ero Tpaduk. CucremMa AByX JHHEHHBIX YpaBHEHHH C ABYMS
NepeMeHHbIMU. Pemenne cucteM ypaBHEHUH crioco0oM moacTaHoBKH. [IpuMepsl peleHns TeKCTOBBIX 3aa4 ¢ IIOMOILBIO
CUCTEM ypaBHEHUM.

DYyHKUNHU

Koopannara Touku Ha npsmMoil. UuciioBble NpoMexXyTKU. PaccTosiHue Mexay AByMsI TOUKAMU KOOPJAMHATHOM MPsIMOIA.
[IpsamoyronpHast cucrtemMa koopauHat, ocu Oxu Oy. AGcumcca W opAMHATa TOYKW HA KOOPAWHATHOW IJIOCKOCTH.
[Tpumepsr rpadukoB, 3agaHHbIX (hopMynaMu. UreHre TpaguKoB peanbHbIX 3aBucuMocTel. [lonstue Gpynkuun. ['padux
¢byukimu. CpoiictBa ynkuumii. Jluneinas ¢ynkuus, e€ rpaduk. I'paduk dynkuuu y = |X|. I'paduyeckoe perneHue
JINHEUHBIX YPaBHEHUM U CUCTEM JIMHEUHBIX YPABHEHUH.

8 KUIACC

Yuciaa 4 BbIYUCTCHUS

KBanpatusiii kopenp u3 uncna. Ilonstue o6 uppauuoHasbHOM umcie. JlecsaTHdHble NPUOIMKEHUS HUPPALUOHAIBHBIX
yrcen. CBoiicTBa apu(METHIECKUX KBAIPATHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHHUI0 YUCIOBBIX BRIPAKEHUH H
BBIYKCIICHUSM. JI€ICTBUTENIbHBIE YHCIIA.

CreneHb ¢ LeTbIM MOKa3aTeseM U e€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIA.

Aaredpanveckue BbIPasKeHHUSA

KBanpatsslil TpéxuiieH, pa3noxeHne KBapaTHOro TpéxujieHa Ha MHOXHUTEIH.

Anrebpanyeckas apoOs. OCHOBHOE CBONCTBO anredOpamdveckoit apodu. CrokeHne, BRIYUTaHHWE, YMHOXKEHUE, JIEJICHHE
anredpandeckux MpooOeii. ParrioHanbpHBIE BRIPXKEHHS U UX TTPeoOpa3oBaHUeE.

YpaBHeHNs M HEPABEHCTBA

KBanparrnoe ypaBHeHwme, hopMyna KOpHEH KBaIpaTHOTO ypaBHeHus. Teopema Bueta. Pemenne ypaBHeHUH, CBOISATIIIXCS
K JJMHEHHBIM U KBaapaTHbIM. [IpocTeiimue npoOHo-paloHalbHbIe YPaBHEHHS.

I'paduueckast wHTEpHpeTanusi ypaBHEHWH C JBYMS TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX YpaBHEHHH C JIByMs
nepeMeHHbIMU. [IprMeps! perienrs cCucTeM HeJTMHEHHBIX YpaBHEHUH ¢ IBYMs MEPEMEHHBIMU.

Pemenne TekCTOBBIX 331249 anrebpandeckuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ 0fHOM nepeMeHHOU. PaBHOCHIBHOCTE HepaBeHCTB. JIMHeHbIE
HEPaBEHCTBA C OAHOM nepeMeHHOl. CHCTEMBI TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKINU

[onstne ¢pynkunu. O6acTh onpeaeneHns 1 MHOXeCTBO 3HaueHUH GyHkunu. CriocoOsl 3agauus GyHKIUH.

I'padux pynxmuu. Urenue cBoiictB ¢pyHkumu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKIWH, OTpaKaIOMIUX peabHEBIC
MIPOIIECCHI.

DYHKIMH, ONHCHIBAIOIIHE IPSMYIO M 0OPAaTHYIO HPONOPLUOHANBHEIE 3aBHCHMOCTH, MX rpadukn. Oynkimun y = X%,y = X°,
y = VX, y=|x|. I'pacdrueckoe pelenne ypaBHEH il i CHCTEM YpaBHEHHIA.

9 KJIACC

Yucaa 4 BHIYMCTCHUS

PamonaneHble uyMcna, WppalMOHAJbHBIE 4YHCA, KOHEYHbIE M OECKOHEYHbIE JeCSITUYHBIE ApoOH. MHOXKeCTBO
JICHCTBUTEIBHBIX 4YHCEN, JEHCTBUTENbHBIE 4YHCIa KaKk OECKOHEYHBbIE JIeCSTUYHBIE ApoOu. B3amMHO 0JHO3HAYHOE
COOTBETCTBHE MEX]Ty MHOKECTBOM JEHCTBUTEIBHBIX YHCET U KOOPAMHATHOM MPSIMOH.

CpaBHeHHE ACHCTBUTENBHBIX YHCEN, apupMETHIECKUE THCTBUS ¢ AEHCTBUTEIbHBIMU YUCIIAMH.

Pa3meprr 00BEKTOB OKPYXKAIOIIET0 MUPA, IITUTEIHLHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[IpubmmxénHoe 3HaUEHNE BENWYUHBI, TOYHOCTH MpuOmmKkeHus. Okpyrinenue uncen. [Ipukuaka u OmeHKa pe3yibTaToB
BBIYUCIICHUM.

YpaBHeHNs 1 HEPAaBEHCTBA

JIuneitHoe ypaBHeHuE. PellieHne ypaBHEHUMN, CBOJSAIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienune ypaBHEHMH, CBOISIIMXCS K KBaJpaTHBIM. bukBajgpaTtHoe ypaBHeHHE. lIpumepsl
pelIeHns] ypaBHEHUH TPEThel U YETBEPTON CTENEHEN pa3IoKEHUEM Ha MHOXKHUTEIH.

Penrenue npoOHO-paIMoOHaIbHBIX YpaBHEHHH. PellieHne TEeKCTOBBIX 3a/1a4 aJreOpandecKuM METOIOM.

VYpaBHeHHE C IByMsl IEPEMEHHBIMU U ero rpaduk. Pemenne cucremM IByX TUHEHHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMHU.
Pemenne cucrem ABYX ypaBHEHHMH, OJHO M3 KOTOpBIX JIMHEHHOe, a Japyroe — BTOpoil crenenu. ['paduueckas
WHTEPIIPEeTals CUCTEMbI YPaBHEHUH C IBYMsI TEPEMEHHBIMH.

Penrenue TeKCTOBBIX 337124 anreOpanuecKiuM CrIocOOOM.



YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue TMHENRHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM. PellleHre cucTeM JIMHEHHBIX HEPABEHCTB C OJHOM MEepEeMEHHOM.
KBanparneie HepaBeHcTBa. ['paduueckas MHTEpIpETaIMs HEPABSHCTB U CHCTEM HEPABEHCTB C ABYMS NIEPEMCHHBIMU.
DYyHKUNH

Keanparnunas ¢yukuus, e€ rpaduk u cBoiictBa. Ilapa0osia, KOOpAMHATHI BEPIIMHBI MapaboOJbl, OCh CHMMETPHH
napabobL.

I'paduxu ysximit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |x| u ux cBoiicTsa.

YuciioBble N0CTEA0BATEIBHOCTH M IIPOrPeccuu

[lonsiTHEe YMCIOBOM TOCIEMOBATENFHOCTH. 3ajaHUe TOCIEeIOBATEIFHOCTH PEKYPPEHTHOU (GopMyion u GopMyion N-To
YJIeHa.

Apudmernyeckass ¥ TeoMmMeTpuueckas mnporpeccud. DopMmynbl N-ro wieHa apu(METHIECKO U TEeOMETPUIECKOMH
MPOrpeCCHil, CYMMBI IEPBBIX NYJICHOB.

Uzo0pakeHne 4YIeHOB apUPMETUUECKOW U TE€OMETPUYECKOH Mporpeccuii TOYKaMHW Ha KOOPAWHATHOM ILIOCKOCTH.
JIuHelHbIN U SKCIOHEHIUATBHBIN pocT. CIIOXKHBIC TTPOIECHTHI.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yabTaThbl OCBOCHHS IIPOTPaMMBbI YIeOHOTO Kypca «ANredpa» XapakTepu3yroTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHWKH, ILEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCHUMCKOM MAaTEMaTUYECKOM MIKOMbI, K HUCIONb30BAHUIO ATUX JOCTUXECHUI
B JIPYTUX HAayKaX W MPUKIAIHBIX chepax;

2) rpaxIaHCcKoOe M 1yXOBHO-HPaBCTBEHHOE BOCIINTAHME:

T'OTOBHOCTBHIO K BBITIOJIHCHUIO O6$133HHOCTCI\/'I Tpa)kaaHruHa U p€ajn3alu €ro npaB, MPEACTABICHUECM O MAaTCMATUYCCKUX
OCHOBaX ()YHKIIMOHMUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUH, IPOIEyp TPaKIAHCKOTO 00ImecTBa (Hampumep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKICHHIO STHYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUH
HAayKH, OCO3HAHUCM BAXKHOCTU MOPAJIBbHO-3THYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘IéHOI‘O;

3) Tpy0BOE BOCIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE YYacCTHE B PELICHUM MPAKTUYECKUX 3aJa4 MaTEMaTUYECKOM HalpaBICHHOCTH, OCO3HAHHEM
BXHOCTH MAaTEMaTHYECKOro o0Opa30oBaHMs Ha MPOTSHKCHHM BCEH KH3HM i1 YCIHCIIHOM mpodheCCHOHATBHON
NEeSTeNTFHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM W TIOCTPOSHHWEM WHIWBUAYATbHON
TpPaeKTOPUH 00pa30BaHMsI U )KHU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY M OSCTETHYECKOMY BOCIPHATHIO MaTeMaTH4ecKhX OOBEKTOB, 3a[ad, peIICHHH,
paccyXIIeHUH, YMEHHUIO BUAECTh MATEMATHUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 NO3HAHUSL:

OpHeHTaHHeﬁ B ACATCIIBHOCTH HAa COBPEMCHHYIO CUCTEMY HAYYHBIX HpeIICTaBJIeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMEPHOCTIAX
pa3BUTUSl dYeJOBEKa, MPHUPOIABI W OOINECTBa, IMOHMMAaHWEM MaTeMaTH4YeCKOH HayKh Kak cdepbl denoBedecKon
JEeATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTU JUISl Pa3BUTHUSl UUBUIM3ALUU, OBIAJICHHUEM SI3BIKOM MaTeMaTUKU U
MaTE€MaTHYECKOHN KyJIbTYPOH KaK CPENCTBOM IIO3HAHUS MHUPA, OBJIAJIEHUEM IIPOCTEHIIIMMHU HABBIKAMU UCCIIEI0BATENBCKOM
NeSITeNIbHOCTH;

6) pusuueckoe BocnuTanne, popMUPOBAHME KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0JIArONMOIYYHUsI:
TOTOBHOCTBIO NMPUMEHITh MaTeMaTUUECKUE 3HAHHUS B MHTEPECax CBOETO 370POBBs, BEIEHHs 370pPOBOrO 00pasza KH3HU
(3mopoBoe muTaHWE, COAJAHCUPOBAHHBIA pEXHUM 3aHATUH W OTAbIXa, pEryisapHas (U3NYecKass aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA Pe(IIEKCHH, IIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa JPyroro YeioBeKa;
7) 3K0JI0THYeCKOe BOCITUTAHKE:

OpHEHTallMel Ha NMpPUMEHEHWE MaTeMaTHYeCKHX 3HAHWU AJIsl PelIeHus 3ajJad B OOJIACTH COXPaHHOCTH OKpYKaromieh
cpenpl, IUIAHUPOBAHUSL MOCTYIKOB M OLIEHKHM HX BO3MOXKHBIX IMOCIEICTBUN ISl OKPYXAIoLIEH Cpeibl, OCO3HAHHEM
rII00aJbHOTO XapaKTepa IKOJIOTHIECKHUX MPOOIIeM U TyTel WX PEeIIeHuUs;

8) ajanTanus K M3MEHAIHUMCS YCJIOBUAM COUATBHOI M MPUPOAHOI cpeabl:

TOTOBHOCTBIO K )IGfICTBI/I?IM B YCJIIOBHUAX HeOHpelIeHéHHOCTI/I, IMOBBIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH qyepes
MPAKTUYECKYIO ICATEIHHOCTh, B TOM YHCIIE YMEHHE YIUTHCS Y APYTUX JIOJCH, TPUOOPETaTh B COBMECTHOM JIEATEILHOCTH
HOBBIC 3HAHUA, HABBIKW U KOMIICTCHIIUU U3 OIIbITa APYIUX;

HEOOXOMMOCTBhIO B ()OPMHPOBAaHWUHM HOBBIX 3HAHWH, B TOM 4YHcie (OPMYIHUPOBATH HJECH, MOHSITHS, THUIOTE3bI 00
0o0BEKTaX H SBIICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HAaBaTh JC(MUIMTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIMIO, BOCTIPUHHMATH CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOIIHA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIISHUS U ACHCTBUSA, (POPMYIUPOBATh U OLICHUBATH PUCKU W TMOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI



Ilo3naBaTe/IbHbIE YHUBEpPCAJbHBIE YUeOHbIe TeiicTBUS

ba3oBble JJornyeckue aeMcTBUA:

° BBISBJIATh M XapaKTepU30BaTh CYIICCTBCHHBIC NPU3HAKH MaTeMaTHYeCKHX OOBEKTOB, MOHSTHH, OTHOIICHHI
MEXy TIOHATUSAMH, (POPMYITHPOBATH OMpECICHUS TOHSATHI, YyCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCHU(UKAIINY,
OCHOBaHWS JiJ1s1 0000IIEHNS U CPaBHEHUS, KPUTEPUU ITPOBOIUMOTO aHAIIN3a;

. BOCIIpUHUMATh, (POpMynIHpoBaTh ¥ TpeoOpa3oBBIBATh CYKICHHA: YTBEPAWUTENbHbIE U OTPHUIIATEIbHEIE,
eIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHEIE,

. BBISBJISITh MAaTEMATHYSCKUE 3aKOHOMEPHOCTH, B3aMOCBSI3H U MIPOTHUBOPEUHUs B (paKkTax, NaHHBIX, HAOIOICHUSIX U
YTBEPXKJCHUAX, PE]IaraTh KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

. JleJaTh BBIBOABI C HCIOIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIOUEHUH IO aHAJIOTUH;

. pa30mpaTe [0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPXKIASHWH (TMpsSMBIE W OT MPOTUBHOTO), TIPOBOIHUTH

CaMOCTOSITETTFHO HECJIOXHBIE JOKa3aTeNbCTBA MaTeMaTHYecKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, IIPHUBOIUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

° BEIOMpATh CIIOCO0 pelieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHS, BRIOUpATh Hauboee
MOAXOJISATINNA C Y4ETOM CAMOCTOSITEIIEHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciaeaoBaTeabCKie 1eHCTBUA.

. WCIIONB30BaTh BOMPOCHI KaK HCCIIEJIOBATENbCKUA HWHCTPYMEHT TMO3HAHWs, (OPMYIHUPOBATH BOMPOCHI,
(uKcHpyroIIe TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSATENIFHO YCTaHABINBATH NCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATH CBOIO ITO3UINI0, MHEHUE;

. MPOBOJMTH 10 CAMOCTOSATENBFHO COCTaBIEHHOMY IUIaHy HECJIOKHBIN AKCIIEPUMEHT, HEOOJIbIIOE UCCIEI0BAaHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXITY COOOH;

. CaMOCTOSTENTFHO (OPMYITHPOBaTH OOOOIIEHUS W BBIBOABI 10 pe3yibTaTaM MPOBEAEHHOTO HAOIIOJICHHUS,
HCCIIEI0BAHNUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3Y/IbTAaTOB, BBIBOJOB U 00001IeHNI];

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCca, a TAK)KE BBIIBUTaTh MPEANOI0KEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

PaGora ¢ undopmanueii:

. BBISIBJISITH HEIOCTATOYHOCTh M N30BITOYHOCTD HH(OpMAIINH, TaHHBIX, HEOOXOIUMBIX AJIS PEILICHUS 3aa4H;

. BBIOMpATh, aHAJTU3UPOBATH, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALMIO PA3IMYHBIX BHIOB U (HOpPM
MIPEICTaBIICHNUS;

U BBIOMpaTH (GOpMY IpeAcTaBICHHUSI HHOOPMAIMK U WLTIOCTPUPOBATH PelllaeMble 3aJ]aud CXeMaMH, AHarpaMMaMH,
WHOM Ipa)MKON ¥ UX KOMOMHAIIUSAMU;

U OLICHUBATh HAAEKHOCTb MHPOPMALWHU 1O KPUTEPUSM, MPENIOKEHHBIM y4YHTENeM WIH C(HOPMYITHPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiCTBHUS:

. BOCIIPHHUMATh U (POPMYIHPOBATH CYXAEHHUS B COOTBETCTBHHU C YCJIOBMSMH M LENISMH OOLIEHHMS, SCHO, TOYHO,

IPaMOTHO BBIpaKaTb CBOIO TOYKY 3PEHMS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY pELICHHUs
3aJ1aui, KOMMEHTHPOBATh MOJIYUYECHHBIN pe3ybTarT;

. B Xoze OOCYXIEeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXZaeMOW TeMbl, MpoOJieMbl, peliaeMoil 3agau,
BBICKa3bIBaTh MJICH, HALIEJICHHBIE HA MOWCK PELIEHHUs, CONIOCTABIISATh CBOU CYXAEHHS C CY>KICHUSAMH APYTHX YYaCTHHKOB
auasnora, oOHapyXXHUBaTh pa3jiduue M CXOJACTBO HO3UIMHA, B KOPPEKTHOH (opme (opMyIHpoBaTh Pa3HOIIACHS, CBOH
BO3paKEHUS;

. NPECTABIATH PE3yIbTATh PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA, CAMOCTOSITEILHO BHIOMPATh
(dbopMar BBICTYIUIEHHS C YIETOM 3a/1a4 [TPE3EHTAINN U 0COOEHHOCTEH ayIuTOPHH;

. NOHUMATh W WCIOJIb30BaTh NPEUMYILECTBA KOMAHAHOW M MHAMBHUIAYAJIbHOW paOOTHI NpU PEUICHUH y4eOHBIX
MaTeMaTHYECKHX 3a/1a4;

. NPUHUMATH 11€Jb COBMECTHOW JAEATENIbHOCTH, TUNIAHMPOBATh OPraHU3aIMI0O COBMECTHOW PabOThI, pacrpeeisTh
BUBI paboT, TOTOBAPUBATKLCS, 00OCYKIATh MPOIIECC U PE3yNIbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJCH;

. y4acTBOBaTh B TPYNIOBBIX GopMax paboThl (00CyxkaeHUs, 0OMEH MHEHHUSMH, MO3TOBBIC IITYpMBbl M JPYyTHE),

BBITIOIHSTH CBOIO 9acTh PabOTHl U KOOPJAMHUPOBATH CBOW JEHCTBHSI C APYTUMH WiEHAMH KOMaH/IbI, OIEHIBATH KAa4eCTBO
CBOEr0 BKJIaZia B OOIIUI MPOAYKT IO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YUACTHUKAMH B3aHMMOJICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AeliCTBHSA

Camoopranuszanus:

. CaMOCTOSITETIbHO COCTABIIATH IUIaH, AJITOPUTM pEILEeHHs 3aJaud (MM €ro 4acTh), BBIOMpaTh COCO0 PEIIEHUs C
y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATH BapHaHTHI
peueHuii ¢ yu€ToM HOBOH MH(pOpMAaLUH.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN HHTEJJIEKT:

. BJIAJIETh CIIOCO0AMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIiecca M Pe3ysibTaTa PelIeHus] MaTeMaTHIeCKOW 3a/1a4H;



. MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NIPH pEIICHUW 3aadd, BHOCHTh KOPPEKTHBHI B
JEATEILHOCTh HAa OCHOBE HOBBIX 00CTOSITEILCTB, HAHICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OIICHMBATh COOTBETCTBHE PE3YNIbTaTa MEATCIHPHOCTH IMOCTABICHHOW II€IM W YCIOBHSIM, OOBSICHATH IPHUNHBI
TOCTYDKCHUS WITH HE TOCTIDKCHHUSI IIeTTH, HaXOAUTh OMHOKY, JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 7 kj1acce 00y4aroIUiCs MOJYIHUT CACAYIOIIUE [IPEIMETHBIE PE3yIbTaThL:

Yuciia 1 BIYUCICHUA

BrimonHsTh, coyeTast yCTHbIE M MMCbMEHHBIE TPUEMBI, apU(PMETHUECKUE JCHCTBHS ¢ pAlHOHATBHBIMHA YHCIAMHU.
HaxonuTp 3Ha4eHUs] YUCIOBBIX BBIPAXKEHWUH, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI W MPUEMBI BBHIUMCICHHUS 3HAUYECHUH
IpOOHBIX BBIPaXKEHHI, COAEPKAIIUX OOBIKHOBEHHBIE U AECATHYHBIE TPOOH.

[lepexoanTs OT OomHOW (QOPMBI 3alUCH YMCEN K APYroil (mpeoOpa3oBBIBaTH JECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATUIHYIO IPOOB).

CpaBHUBATh U YHOPSIOYUBATH PALMOHAIBHBIC YUCTIA.

OKpyryATh yncia.

BeINOnHATS NPUKHUIKY W OIEHKY pe3ysibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHMH YHUCIIOBBIX BBIpaXXEHWH. BBINONHATH
JEeUCTBUS CO CTETICHSIMU C HATYPajIbHBIMU IIOKA3aTEIIIMH.

[IpuMeHATs IpHU3HAKY JEIUMOCTH, pa30oKEHNE HA MHOKHUTEIN HaTypalbHbBIX YHCEN.

Pemarp nmpakTHKO-OpMEHTHPOBAHHBIE 3a/adyM, CBA3AHHBIE C OTHOIIEHHUEM BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEIUYMH,
MPOLICHTAMH, MHTEPIPETUPOBATh PE3YNbTaThl PEIICHUs 3a7ady ¢ y4€TOM OIpaHMYCHHH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Aaredpanveckue BbIPasKeHHUSA

Hcnonp3oBaTh anreOpanveckyr0 TEPMHHOJIOTHIO U CHMBOJIMKY, NPHMEHSITh €€ B IPOLIECCE OCBOCHHUS y4eOHOTro
MaTepuaia.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBHIPAXKEHUH MPHU 33IaHHBIX 3HAUYEHUSIX EPEMEHHBIX.

BrimonHsaTs mpeoOpa3zoBaHUs 1ETOT0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHHEM MNOJOOHBIX ClIaraeMblX, PacKpbITHEM
CKOOOK.

BEIMONHATS YMHOXKEHHE OJHOYJICHAa Ha MHOTOWIEH M MHOTOWIEHa Ha MHOTOWICH, MPUMEHATh (QOpMYIbl KBajapaTa
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOXHTENU C IOMOIIBIO BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHTEIS,
IPYIIUPOBKH CIaraeMblX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHHUSL.

[MpumensiTe peoOpa3oBaHKss MHOTOWICHOB JJISl PEIICHHs Pa3IMYHbIX 3a7ad U3 MaTeMaTHKH, CMEKHBIX MIPEIMETOB, U3
peaIbHOM MPaKTUKH.

Hcrnonp30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU TTOKA3aTEISIMH TS TPE0Opa30BaHUSI BRIPAIKEHII.

YpaBHeHNs M HEPpABEHCTBA

Pemwate nuHeEWHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NpPUMEHss IpaBWia IEepexojJa OT HCXOIAHOIO0 YpPAaBHEHUS K
paBHOCHIBHOMY eMy. [IpoBepsiTh, SIBIAETCS 1 YMCIO0 KOPHEM YPaBHEHHS.

[MpumensTh Tpaduyeckre METOIbI IPU PEIICHUN JINHEWHBIX YPABHEHUH H UX CHCTEM.

[TonGupate mprUMepHI Map YUCE, SIBISIOMNXCS PelIeHHeM JTHHEWHOTO0 YPaBHEHHUS C IByMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOHN IUIOCKOCTH IpadMK JMHEHHOTO YPaBHEHMS C JIByMs HEPEMEHHBIMH, MOJb3YSACH IpauKOM,
MPUBOIUTH IPUMEPHI PELICHUS YPaBHEHUSI.

Pemrate cucteMbl AByX JIMHEHHBIX YpaBHEHHI C IByMs TIEPEMEHHBIMH, B TOM YHCJIE TpaQuecKH.

CocTaBnaTe M pemarh JHMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHHH 110 YCIOBHIO 3ajauH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 TOTYUYEHHBIH Pe3yibTaT.

DYyHKINHU

N300paxkaTb Ha KOOPAUHATHON MPSAMON TOYKH, COOTBETCTBYIOIIHNE 3aJJaAHHBIM KOOPAWHATAM, JTyYH, OTPE3KH, HHTEPBAJIbI,
3aIlUCHIBATh YHCIOBBIC IPOMEXKYTKH Ha ajaredpandeckoM si3bIKeE.

OtMeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKU IO 33/JIaHHBIM KOOpIMHATaM, CTPOUTH IpaduKy JIMHEHHBIX (yHKIMH.
Crpourts rpaduk GyHKIUH Y = [X|.

OmnuceiBaTh C MOMOIIBIO (DYHKUMI M3BECTHBIE 3aBUCHMOCTH MEXIYy BEIMYMHAMHU: CKOPOCTb, BPEMS, pacCTOSHUE, LIEHA,
KOJINYECTBO, CTOMMOCTD, POU3BOIUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3Hauenne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Morumars rpaduyeckuii criocod MpeACcTaBICHUs U aHAIH3a HHPOPMAIVH, U3BIIEKATh U HHTEPIIPETUPOBATH HHOOPMAIIHIO
13 Tpa(QUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

K xonity oOydenus B 8 kjacce 00ydaronIuiics MOMYIUT CIEAYIONINE TPEIMETHBIE PEe3YIbTATHI:

Yncna v BHIYUCIEHUSA

Hcnonp3oBaTh HauyalbHBIE NPEACTABICHHS O MHOXECTBE JECHCTBUTENBHBIX YHCEN U CpPaBHEHMS, OKPYIJICHUS M
BBIYUCIICHUH, N300pakaTh ACHCTBUTENbHBIC YNCIIA TOUKAMHU Ha KOOPJMHATHOMN MPSIMOI.

[MpuMensiTh TMOHATHE apUPMETUYECKOTO KB3JIPATHOTO KOPHS, HAXOJWTh KBaJpaTHbIe KOPHU, HCIONB3YS MpU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIOJIHSTH MpeoOpa3oBaHMs BBIPAXKEHUH, COJEpKalIUMX KBaApaTHbIE KOPHHU, MCIOJb3Ys
CBOICTBa KOpHEH.



Hcmonp30BaTh 3amucu OOJBITUX W MAJIBIX YHCEIT C TIOMOIIBIO ACCATHIHBIX Ipo0eit u crenenei uncia 10.
AJsredpanyeckue BbIpaKeHHs

[TpuMeHSTh OHATHE CTETNEHH C LEJBIM TIOKa3aTeNleM, BBIMOIHATh MPeoOpa3oBaHus BHIPAKECHUH, CONlEpKALINX CTEIICHH C
LIENBIM TT0Ka3aTeIIEM.

BEBITONMHATE  TOXKIECTBEHHBIE IPEOOpa30BaHMs pPAIIOHATLHBIX BBIPAXKCHUN Ha OCHOBE TIPaBWII JCHCTBHIT HaT
MHOTOWICHAMH H aJIre0pandecKuMH APOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensTe npeoOpa3oBaHus BBIPAXKECHUIN U PELICHUs] Pa3jIMYHBIX 3a1a4 U3 MAaTeMaTHKH, CMEXKHBIX NPEIMETOB, U3
peabHOM MPaKTUKH.

YpaBHeHHs U HEPaBEHCTBA

Pemars nuHelHbIE, KBapaTHbIE YpaBHEHUA U PAllMOHAIbHBIC YPABHEHHS, CBOAALINECS K HUM, CUCTEMBI JIByX ypaBHEHH
C IByMs IEPEMEHHBIMU.

[IpoBoauTh mpocTeiilne McciaeoBaHus YpaBHEHHH W CHCTEM YpaBHEHHH, B TOM YHCJE C MPUMEHEHHUEM rpaduyeckux
npeacTaBieHuil (ycTaHaBIMBATh, UIMEET JIM YpaBHEHHE WM CUCTeMa YpPaBHEHHH PEIICHHMs, €CIIM MMEET, TO CKOJIBKO, U
mpouee).

[lepexoanTh OT clOBeCHOW (HOPMYIUPOBKH 3a1aud K €€ anreOpandecKoid MOJENH C MOMOIIBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI YpaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4H ITOJIyYE€HHBIN pe3yibTar.
IIpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHHUA, OLICHKH, pellaTh JMHEWHbIE HEPABEHCTBA C OJHOU
NEPEeMEHHOM M HX CHCTEMbl, [aBaTh TIpa(UUYECKyr0 WUIIOCTPALUI0 MHOXKECTBA PEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKINU

[lonumate U uCmoNB30BaTh (HYHKUHUOHAIBHBIC TTOHATHS U SI3BIK (TEPMHHBI, CUMBOJIMYECKHE 0003HAUEHUSI), ONPEACTISITh
3HavYeHue QYHKIMU 110 3HAYCHUIO apTyMEHTa, OTIPEIeNIsATh CBOMCTBA PYHKIMH O €€ TpaduKy.

Crpouts rpaduku 31eMeHTapHBIX GYHKIUH BUAA:

y=kix,y =x% y=xy = x|, y = VX, orCcBIBaTh CBOWCTBA YHCIOBOH (YHKIIHH 110 & TpaduKy.

K koniy oOyuenus B 9 kiaacce 0Oydaromuics MOMYYHT CISAYIOIINE TPEIMETHBIE PE3yIbTaThI:

Ymncna v BHIYUCIEHUSA

CpaBHUBATh U yNIOPAJOYNBATH PALMOHAIBHBIE ¥ HPPALIMOHAIBHBIE YUCIIA.

BeimonuaTe apudmernueckue AEHCTBHSA C PALMOHANBHBIMU YHCIaMH, COYETass YCTHbIE M IIHMCbMEHHBIE HPUEMBI,
BBITIOJHATH BHIYUCICHUS C UPPAllMOHAIBHBIMU YHCIIaMH.

Haxoauts 3HaueHMs CTENEHEN ¢ LETbIMU NOKAa3aTeNsIMU U KOPHEH, BEIYUCIIATh 3HAYEHUS YHCIOBBIX BBIPaKEHUH.
OKpyIJIATE AEHCTBUTENBHBIE YUCIIA, BHITOIHATH IPUKUAKY PE3YIbTaTa BEIUUCICHUH, OLICHKY YMCIOBBIX BBIPAYKEHHIA.
YpaBHeHNs M HEPpABEHCTBA

Pemate nuHeliHbIe W KBaJpaTHbIC YpaBHEHUsS, YPaBHEHUs, CBOISIIMECS K HUM, MPOCTEHINNE APOOHO-pallMOHAIbHEIC
YpaBHEHUSI.

Pemartp cucteMsl ABYX JMHEWHBIX YpaBHEHUH C IByMs NEPEMEHHBIMH M CHUCTEMBI JABYX YpPaBHEHHi, B KOTOPBIX OJHO
YpaBHEHUE HE ABIAETCS TUHEHHBIM.

Pemate TekcTOBBIE 3afauM aJreOpaMuecKuM CIIOCOOOM C IOMOIIbIO COCTABJICHHS YPAaBHEHHS WJIM CHCTEMBI JBYX
YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTeiie McciaeJOBaHusl YpaBHEHHI W CHUCTEM YpPaBHEHHIA, B TOM YHCJE C IPUMEHEHHUEM rpaduiecKux
Mpe/icTaBIeHui (yCTaHaBIMBaTh, UIMEET JM YpaBHEHHE WJIM CHCTEMa ypaBHEHHM pEIIeHHs, €CIU HUMEET, TO CKOJIbKO, U
mpoyee).

Pemarp nuHeliHble HEpaBEHCTBa, KBaJIpaTHBIE HEPAaBEHCTBA, M300pakaTh pElIeHHE HEPaBEHCTB Ha YHCJIOBOM IPSIMOH,
3aMyChIBaTh PelIeHHe C TOMOIIBIO CHMBOJIOB.

Pemate cucrembl TMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJApaTHOE HEPaBEHCTBO, M300pakaTb
pElIeHne CUCTEMBl HEPABEHCTB HAa YHCIOBOM NMpPSAMOM, 3allMCBIBATh PEIIEHHE C MOMOINBIO CHMBOJIOB. lcmonb3oBaTh
HEPaBEHCTBA NIPU PELICHUH PA3INYHBIX 3a/1a4.

DOyHKINHU

PacrnioznaBath (yHKUMH W3y4eHHBIX BHIOB. [IOKa3pIBaTh CXEMAaTHUECKH PACIIONOXKEHHWE HA KOOPAMHATHOM IUIOCKOCTH
rpadukoB GyHkumit Buga: y = kx, y = kx + b,y = k/x, y = ax’* + bx + ¢, y = x*, y = VX, y = [x|, B 3aBHCHMOCTH OT
3Ha4YeHUI KOAQPHUIIMEHTOB, OIUCHIBATH CBOWCTBA (DYHKIIHH.

Crtpoutrs M u300pakaThb CXeMaTHYECKH TpaduKM KBaJpaTUUHBIX (QYHKLIWH, ONMUCHIBATH CBOWCTBA KBAJAPATUYHBIX
(byHKIUI 10 UX TpaduKaM.

PacrnioznaBathk kBajpaTHuHyr0 (QYHKIHIO 10 (OpMyJe, MPUBOAMWTH MPUMEPHl KBaJIPaTUUHBIX (YHKIWH W3 pearbHOU
KHU3HH, PU3UKH, TEOMETPUH.

YucaoBbie NOCJAEA0BATEILHOCTH U NMPOTPecCcHH

Pacrio3naBaTh apupMeTHUECKYIO U TEOMETPUIECKYIO TPOTPECCHH MIPH Pa3HBIX CIIOCO0aX 3aJaHwsl.

BEIMONHATE BBIYMCIIEHUS C HCIONB30BaHUEM (GOpMyN N-ro ujieHa apu(MeTHYecKOH M TeOMETPUYECKOH Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4eHbl MOCIeJ0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIIOCKOCTH.



Pemats 3aJa4uu, CBsA3AHHBIC C YKUCIOBBIMH IIOCJICAOBATCIBHOCTAMH, B TOM 4YHCIIC 3aJadyud M3 peaanoﬁ KNU3HU (C

WCTIONIb30BAaHMEM KaIIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHH).

TEMATHUYECKOE IIVIAHUPOBAHUE

PaGouass mporpamMa 1o y4ye0OHOMY mpeaMeTy «AJiredopa» pa3zpadoraHa
BOCHUTAHHA, YTO OTPa)KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX Ppe3yjbTaTax M o0ecrmednBaeT

¢ y4érom

padoueid mporpaMmbl
peayin3anuio

HHBapUaHTHbIX MmoayJeii (UM) mnporpamMmmbl «YpouHasi JeATeJbHOCTH», «BHeypouHasi NesTEIbHOCTHY U
«BHelKoJIbHBbIE MEPONIPUSITHS.

7 KIIACC
No  HaumeHoBaHHE pa3ieioB U Konnyectso yacos OnexTpoHHbIe (IU(POBHIL) [Tporpamma BocruTaHus
/T TeM MPOTPaMMBI Bcero KP IIP oOpa3oBaTeibHBIE PECYPCHI
1 UYucina ¥ BBIYUCICHHUS. o5 1 bubnuoreka LJOK HM «Ypounas
PannoHanbHble Yyrcia https://m.edsoo.ru/7f415b90 ﬁmem’“"c"’»'
AKCUMAJIBHOC HCIIOJIb30BaHUC
2 ATreBpanieckue BHPaKeHHS 27 1 bubimoreka IIOK BOCITUTATEIBHBIX BO3MOXKHOCTEH
https://m.eds00.ru/7f415b90 comepxanns yqe6HOTO MpeaMeTa
Ut (POPMHUPOBAHUS Y
bubnunoreka [JOK o
3 VpaBHEHHS ¥ HEPABEHCTBA 20 1 » 00Y4aIOIINXCs POCCHICKIX
https://m.eds00.ru/7f415b90  rpagunmonnsix ayxosHo-
4 KoopauHate! u rpaduky. 24 1 bubaurorexa [JOK HPABCTBCHHBIX 1 5
COLIHOK CHHOCTEH,
DOyHKIUH https://m.edsoo.ru/7f415b90 poﬂgﬂﬁzggsﬁt?;‘pi;gmioﬂ
5 I 606 6 1 bubmmorexa [IOK CO3HAHHUSI HAa OCHOBE
OBTOPCHIE I ODOBIICHHE https://m.eds00.ru/7f415p90 HCTOPHHECKOTO HPOCBCILICHUA,
o 100p COOTBETCTBYIOIIECTO
COJZIEp>KaHUsl YPOKOB, 3a/1aHUH,
BCIIOMOTI'aTCJIbHBIX MAaTCPUAJIOB,
MPOOJIEMHBIX CHUTYalHH IS
o0cyxneHuit
OBILIEE KOJIMYECTBO HACOB M «BHeuIKoabHbIE
10 TIPOTPAMME 102 5 MeponpUuATHI
BuenkonpHble TeMaTHYECKHE
MEPOIPpUATUA BOCIIUTATEIbHOMN
HampaBJICHHOCTH,
OpraHnM3yEMbIC MeaaroraMu 1mo
MaTeMaTHUKE
8 KUIACC
Ne HaumeHnoBanue pasnenoB u KomnmuecTBo yacos DNeKTPOHHBIS [Iporpamma BocriuTaHUs
n/n TEM NIPOrpaMMbI Bcero KP (uudpossie)
oOpa3oBartebHbBIE
pecypchl
1 Hucna v BBIYUCICHUSA. 15 Bbub6imoreka [IOK UM «Ypounas
KBanparHsie KOpHH https://m.edsoo.ru/7f417af8 #"Tem’“o“"»-
PUBJICUCHUC BHUMAHUA
UYucina ¥ BBIYUCICHHUS. Bu6morexa LIOK 06yHaroImuxes K
2 CreneHs ¢ LEeIbIM 7 . LEHHOCTHOMY aCIEKTY
R https://m.edsoo.ru/7f417af8 ;v yaemeix ma ypoxax
npeaMETOB, SIBJICHUH 1
3 AnrebpandecKue BEIPAKEHHUS. 5 1 bubmmnorexa LIOK COGBITHI, HHHLIAMPOBAHHE
KBanpaTHbIATpEXUIEH https://m.edsoo.ru/7f417af8 @ oOcyxaeHnit, BoICKa3bIBaHUI
CBOCT'0O MHCHUA, BI:Ipa6OTKI/I
4 AnrebpandecKue BhIPaKEHUSI. 15 1 bubmmoteka [JOK CBOEI'O JIHIHOCTHOLO
AnrebOpandeckas 1podb https://m.eds00.ru/7f417af8  oruowenns k u3yuaembim
VpaBHEHHS ¥ HEPABEHCTBA. bubmauroreka [JOK COOBITHSM, ABJICHUAM, JHLAM.
5 K 15 1 https://m.ed [7§417af8 ITprMeHeHHEe HHTEPAKTUBHBIX
BaJ[paTHbIC ypaBHEHUS ps://m.edsoo.ru a (OpM yueGHOH PatoTH! —
6 YpaBHEHUA U HEPABEHCTBA. 13 bu6nmoreka IJOK HMHTEJUIEKTyaJIbHbIX,
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417afg = CTHMYINpYIOUMX
TO3HABATCIbHYIO MOTUBAIINIO,
7 VYpaBHEHNUS U HEPABEHCTBA. 12 1 Bubimmoreka [IOK MIPOBBIX METOIUK, MCKYCCHIA,
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Hepasenctpa

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

JarolnX BO3MOXKHOCTb

PUOOPECTH OIBIT BEICHHS

Oynkiuu. OCHOBHbBIE bubmmoteka IIOK ]
8 5 KOHCTPYKTHBHOT'O JUaJIOTra,
TTOHATHS https://m.edso0.ru/7f417af8  rpynnosoit paGotel, kotopas
9 ®Oyukuun. Yuciosbie 9 bubimoreka [TOK YUT CTPOUTH OTHOIICHIS 1
. JIeHCTBOBATh B KOMaH/IE,
byHKIIMH https://m.edsoo.ru/7f417af8 CMOCOBCTBYET pa3BUTHIO
KPUTUYECKOT'O MBIIIJICHUS.
HNUM «BHeypouHasi 1esITe/IbHOCTbY,
)OoecriedeHue HHANBHYATbHBIX
Bu6moreka LIOK ;HOCTeI;'I 00yYaroIIHUXCsl B paMKax
10 [ToBTOpeHue u 00oO0IICH e 6 1 httos-//m.ed 17f fg [PAHHBIX MM KYPCOB, SAHATHH
ttps://m.edsoo.ru/7t417a (mo3HaBaTeNbHOM, HAYYHOIA,
HCCIICIOBATEIBCKOM,
HpOCBeTI/ITeHBCKOﬁ
HAIMPABICHHOCTH;)
OBIIEE KOJIMYECTBO YACOB 102 5 0
I10 [TPOI'PAMME
9 KJIACC
Ne HaumenoBanue paznenon KonuuectBo yacoB DIIeKTPOHHBIC IIporpamma BocniuTaHus
n/n U TE€M NIPOrpaMMBbI Bcero KP I (uudpossie)
P o0Opa3oBaTeIbHBIE
pecypchl
1 Uucna 1 BBIYUCICHHUS. 9 Bu6mmoreka [TOK UM «Ypounas
JleHCTBUTENBHBIE YHCIIA https://m.eds00.ru/7f419d08 geme‘“"““c“»' o
praHusanuysa me@CcTBa
YpaBHEHUS U HEPABEHCTBA.
p p 5 Bu6nuorexa [IOK MOTHBHPOBAHHBIX U
2 YpaBHeHUs ¢ OTHON 14 1 . SPYAUPOBAHHBIX 00YUYaIOIUXCA
HepeMeHHoii https://m.edso0.ru/7f419d08 ., HEyCTIEBAONIHMI
OJHOKJIaCCHUKaMH, B TOM YHCJIC
3 YPaBHeHI/Iﬂ " HCPABCHCTBA. 14 1 EI/I6HI/IOTCK3 L[OK C 0OCOOBIMU 06pa30BaTCHLHLIMI/I
CucreMbl ypaBHEHU I https://m.eds00.ru/7f419d08 mnortpeGHOCTMH, AAKOLIETO
6
YpaBHEHUS U HEPABEHCTBA. bubmoteka [JOK POYRATOTITAMCR, COIMATEHO
4 16 1 3HAYMMBIH OIBIT
HepaBeHCTBa h'['[DS//medSOOI‘U/7f419dO8 COTPYJIHUYECTBA U B3aUMHOU
5 o 16 1 bubauoreka [JOK roMorw,
YHKIIUHU . WHULUUPOBAHUE U MTOANEPKKY
https://m.edsoo.ru/7f419d08 |~ € TOBATEITBCKO
5 Uucnossle 15 1 bubmmoreka LJOK NesTEeNbHOCTH 00yUaromuxcs,
MOCIIeA0BATEIEHOCTH https://m.edso0.ru/7f419d08 T/1aHMPOBAHUE 1 BBINIOJIHEHME
HMHAWBUAYAJIbHBIX U IPYHIIOBBIX
MPOCKTOB BOCITMTATENHLHOM
HaIlpaBJICHHOCTH
UM «BHemko/abHbIE
7 [loBTOpenwue, o6o0MIeHNE, 18 1 bubmoteka [IOK MEepONPHSITHSI.
CHCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/7f419d08 BHEMKOBHELE TeMATHHCCKHE
MEPOIPUATUA BOCITUTATCIBHOU
HaIrpaBJICHHOCTH,
OpraHnu3yEMbIC €JaroraMu 1mo
MaTeMaTHUKE
OBLIEE KOJIMYECTBO 102 6 0
YACOB 110 ITPOI' PAMME

Beimncka Bepra  29.08.2023r

JIMpEeKTOp LIKOJIBI

@U o uﬁ-

MOITHCH

Momwuceeuko C.H.
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