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Anrebpa sBISIETCS OJHHUM W3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro o0pa3oBaHUsA: OHaA
obecrieynBaeT M3y4eHHE IPYTUX JUCHUIUIMH, KaK E€CTeCTBEHHO-HAyYHOTO, TaK M TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOJUMO sl TPOJOJDKEHUS OOpa3oBaHUS M B TIOBCEIHEBHOW IKH3HH.
Pa3Butne y oOy4aromuxcss Hay4HbIX MPEICTABICHUN O MPOUCXOXKACHUU U CYIIHOCTH aare0panyecKux
abcTpakiuii, crnoco0e OTpakeHHs MaTeMaTHYeCKOM HayKOW SBJICHMM W MPOILECCOB B MpHUpPOAE U
o0I1IecTBe, pOJIM MaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAueCTB MBIINUICHHUS, HEOOXOAMMBIX Ul aJanTaldd B
coBpeMeHHOM Lu(ppoBoM obuiecTBe. M3yduenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHHUs HAOII0/ATh,
CpaBHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHUS W BBIBOJBI, (OPMYIHUPOBATH YTBEP)KICHHUS.
OcBoeHne Kypca anreOpsl oOecredynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIONIUXCs: OHU
UCIOJB3YIOT JEAyKTHUBHbIE M HHIYKTUBHBIE pACCYKICHHUsS, O0000IIeHHEe U KOHKPETHU3AIHIo,
abctparupoBanue u aHanorutro. OOyueHue anrebpe npeanoyaraeT 3HAYUTENIBHBIH  00BEM
CaMOCTOSITENILHOM J1eATENbHOCTH O00y4aroUIMXcs, NO3TOMY CaMOCTOSITEJIbHOE pelIeHUe 3aau SBISETCS
peanu3anyen AeITeTbHOCTHOTO MPUHITUIA O0ydeHHS.

B crpykType mporpammbl yueOHOro Kypca «Aunredpa» Uis OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeIbHO-METONYeCKue JHUHUU: «Yucina u  BBIYUCICHUAY,
«AnreOpanueckue BBIpAXEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxnmas w3 3tux
COJIEP’KATEIIbHO-METOANYECKUX JIMHUM DPAa3BUBAaETCS Ha MPOTSHKEHUU TPEX JIET M3Y4YEHHs Kypca,
B3aMMOJICICTBYS C JpPYrUMU €ro JuHUsAMH. B xome wu3yueHuss y4eOHOro Kypca oOydarouimmcs
MIPUXOAUTCS JTIOTUYECKU PACCYKIATh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYeCcKOro o00pa3oBaHUs U  CIOCOOCTBYIOIIME  OBJIAJCHHIO
00y4aroIMMUCST OCHOB YHUBEPCAIBHOTO MaTEMaTH4ecKoro si3bika. CopepikaTeNbHOW M CTPYKTYpHOU
0COOEHHOCTBIO YUeOHOT0 Kypca «Anredpa» sBseTCsl €r0 HHTETPUPOBAHHbIN XapakTep.

Copepxanne nuHUM «Hucna W BBIYMCIEHUSA» CIY’)KAT OCHOBOHM NIl JAJIbHEHIIETO0 HM3Yy4YEHMS
MaTeMaTHKH, CIHOCOOCTBYET DPAa3BUTHUIO Yy OOYHYAIOIIMXCS JIOTUYECKOTO MBIIUIEHUS, (HOPMHUPOBAHUIO
YMEHHUSI MOJIb30BaThCS AITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HaBBIKOB, HEOOXOJUMBIX
Il TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YMCJe HAa YpOBHE OCHOBHOI'O 00Iero odpa3oBaHus
CBS3aHO C PAIMOHAIBHBIMH W UPPAIMOHATBHBIMU YHCIaMHU, (HOPMHpPOBAHUEM TMPEACTABICHUN O
NEHCTBUTENBHOM 4HMcJe. 3aBEpIICHHE OCBOCHMSI YMCIOBOW JIMHUU OTHECEHO K CpeAHEMYy oOlemy
00pa3oBaHMUIO.

Conepxanue ByX anreOpanueckux JUHUA — «AnreOpandeckue BBIpaXEHUsS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYYalOUMXCA MaTeMaTU4YecKOro arrmapara,
HE0OXOIMMOr0 JJIsl pelIeHus 3a/1a4 MaTeMaTUKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro ooOmiero o0Opa3oBaHus Yy4yeOHBIH MaTepuall TPYNIUPYETCS BOKPYT
palMoOHANBHBIX BbIpaXEHUH. Aunredpa IeMOHCTPHUpPYET 3HAYCHME MAaTeMaTHKU Kak s3bIKa s
IIOCTPOECHUSI MaTEMAaTUYECKUX MOJENEH, ONMCAaHMs MPOLIECCOB U SIBICHUN pealbHOro Mupa. B 3amaum
oOyueHusi anreOpe BXOAAT TaKXkKe JalibHEHIee pPa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHHUS,
HEe0oOXOIUMOro, B YAaCTHOCTH, JUISI OCBOGHMS Kypca HHPOPMATHUKH, M OBJIAJEHHE HaBbIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJIBHBIX (OpPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanve (QyHKIIMOHATBbHO-Tpa(UUECKON JMHUU HALIEJICHO Ha MOJIydeHHE OOy4YaroUIMMHCS
3HAHUN O (PYHKIMAX KaK BaXHEHIIEH MaTEeMaTUYeCKOW MOJCNIH [IJIsi OMHCAHUS W HCCIICIOBAaHMS
pa3HOOOpa3HbIX MPOIIECCOB U SIBIEHUH B mpupoae M oduiectBe. M3ydyeHne matepuasa criocoOCTBYeET
pa3sBUTHIO y OOYYarOIIMXCsl YMEHHUS HCIOJb30BaTh pA3IMUYHBIE BBIPA3UTENbHBIE CPEICTBA S3bIKA



MaTEeMaTUKd — CIIOBECHbIe, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIag B (QopMHpOBaHUE
MPE/ICTaBICHUI O POJIM MATEMATUKH B Pa3BUTHH HUBUIN3ALUHU U KYIbTYPHI.

Cornacno ydeOHOMY IutaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Aunredpa», KOTOPBIH
BKJIIOYAET CJEIYIOIIME OCHOBHBIC pa3jieibl couepkaHus: «Uuciaa u BBIYMCICHUS», «AnreOpandyeckue
BBIpXKEHUS», «YPpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BBIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEXoa OT OJHON (OpMBI 3amucu ApoOeil K Ipyrow.
[lonsAiTHEe panMOHAIBPHOIO 4YHUCHA, 3allUCh, CPABHEHHUE, YIOPSAAOYMBAHUE PALUOHAIBHBIX YHUCE.
Apudmernyeckre NeMcTBUS ¢ pallMOHAIBHBIMU 4MciaaMu. PerieHue 3agad U3 peasbHOM NMPaKTHUKU Ha
4acTH, Ha JIpOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTeJIEM: OIpejeNieHUue, IpeoOpa3oBaHne BHIPAKEHUN HAa OCHOBE
OTIpeJIeNIeHus], 3auCh OONMbIMX Yrcen. [IponeHTsl, 3anmucy MPOLEHTOB B BUJE Ipodu U ApoOu B BHUIE
IIPOLEHTOB. Tpy OCHOBHBIE 331a4y Ha NIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEAIbHOM TPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IPOMOPIIMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YNCIOBOE 3HAYCHME BBIPDAKEHUS C IE€peMEHHOHN. JlomycTumble 3HaYeHUS
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEX]y BEIMYMHAMHU B BHUJE (HopMyibl. Berumciaenus no
dopmymnam. I[IpeoOpasoBanne OYKBEHHBIX BBIPAKECHUN, TOXKIIECTBEHHO paBHBIC BBIPAKEHUS, MpaBHIIA
peoOpa3oBaHusd CyMM M TPOM3BEIEHUI, NMpaBuiIa PacKpbITUS CKOOOK M TPUBEACHMS IMOAOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0OKA3aTEIIEM.

Opnowrenbl U MHorowieHsl. CreneHb MHorowieHa. CloXeHHe, BbIUWTAHUE, YMHOXXEHHE
MHOTrOWwIeHOB. POpMyJIbl COKPAIEHHOTO YMHOXKEHHU: KBaApaT CyMMBbI U KBajpaT pasHocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWICHOB Ha MHOXKUTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuUia MpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIBHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YMCJIO KOPHEW JIMHEWHOrO YpPaBHEHMS, PEIICHHE
JUHENHBIX ypaBHeHMU. COCTaBlIeHHE ypaBHEHUI IO YCIOBMIO 3ajaudd. PerieHue TEKCTOBBIX 3a7ad C
[IOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHME C JByMsI IepeMeHHbIMM U ero rpadux. Cucrema ABYX JHUHEHHBIX
ypaBHEHUH € JIByMSI NIEpeMEHHbIMH. Pellenne cucteM ypaBHEHUH crnocoOoM moJcTaHOBKH. [Ipumepst
peLIeHUs TEKCTOBBIX 3a/a4 C IIOMOIIBIO CUCTEM YPAaBHEHUIA.

DOyHKUMH

Koopaunara Toukn Ha npsmoil. UncnoBele mpoMexyTku. PaccrosHue Mexay AByMS TOYKaMU
KOOPJIMHATHON IPSIMOIA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX um Oy. AlGcumcca M oOpAMHATa TOYKH Ha
KOOpAMHATHOH miockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (popMmynaMu. UTeHne rpadukoB pearbHbBIX
3apucumocteil. [lonstue ¢pynkuuu. I'padux ¢pynknuu. CpoiictBa pyHkuunid. Jlunelinas ¢yHkuus, eé



rpaduk. I'paduk ¢ynkiuu y = |X|. ['padudeckoe penicHre THHCHHBIX YPaBHEHHH U CHCTEM JIMHEHHBIX
YpaBHEHUU.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBagpatHsbiit kopeHb U3 yncia. [lonarue 06 nppanuoHansHoM yucie. JlecaTuuHble NpUOInKeHns
uppanuoHanbHbIX uucen. CBoiicTBa apu(METHUECKUX KBaJPAaTHBIX KOpHEH M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN U BBIYMCICHUSAM. [{efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ nenslM 1okasaresiem U e€ coiictsa. CTaHgapTHas 3alnch YHUCIIa.

AsredOpanyeckue BbIpasKeHM st

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckasi 1poOb. OCHOBHOE CBOWMCTBO anredpamdeckoil apoou. CrokeHue, BRIYUTAHHE,
YMHOXXEHUE, JieJieHre anreopanyeckux Apooeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHme, popMyna KopHell kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUN, CBOMASIIUXCA K JIMHEHMHBIM U KBajpaTHeIM. [lpocreiimne apoOHO-parmoOHaIbHBIC
YPaBHEHUS.

I'papuueckass uHTepHnperanuss YpaBHEHUH ¢ JABYMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IEpeMEHHbIMU. [IpuMepsl pelIeHHs] CHCTEM HEIMHEHMHBIX YPAaBHEHHU C JIBYMs
IIEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBsle HEpaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OnHONM NepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CrucTemMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DYyHKIUH

[Tonarue ¢pynkuuu. O6acTh onpeaesaeHnus U MHOXKECTBO 3HaYeHU! QyHKkMU. CriocoObl 3a1aHus
GbyHKIHi.

I'paduk Qynkuun. Yrenue cpoiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukoB QyHKINMH,
OTPaXKAIOIINX PEATBHBIE IPOLIECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padUKH.
Oyukmun y = X4,y =x3, y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHCHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble yuciia, UppalMOHAIBLHBIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE JECATUYHbIE IPOOH.
MHOXecTBO NEHCTBUTENBHBIX YUCEN, NEHCTBUTENIbHBIE YHCIa KaKk OECKOHEUHbIE JECATHUYHBIE JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXECTBOM JIEUCTBUTEIIBHBIX YHUCEI U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YUCell, apu(MeTHYeCcKue 1eUCTBUS C 1eHCTBUTEIbHBIMU YHCIaMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEILHOCTH IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaUEHHE BETUYMHBI, TOYHOCTh pubimxenus. Okpyrinenue uucen. [lpuknaka u
OIIEHKA PE3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOJSIIMXCSA K KBaJApaTHbIM. bukBajgpaTHOe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHMH TpEeTbEd W YETBEPTOM CTENEHEW pa3joKEeHHEM Ha
MHOXUTENH.



Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUH. PerieHne TEKCTOBBIX 3a7ad  ajareOpandecKuM
METOJIOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIepeMEHHBbIMU. Pemenue cucreM IByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a IpYyroe —
BTOpO# cTteneHu. ['paduueckas MHTEpIIpeTalUsl CUCTEMbI YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMU.

Pemienue TekcToBBIX 3aau aNredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne IMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHON. PelieHne cucTeM JIMHEWHBIX HEPaBEHCTB
¢ onHOM nepemeHHoll. KBagpaTHble HepaBeHcTBa. ['paduyeckas MHTEpHpeTalus HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUNH

KBanparnunas gynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KoopAWMHATE BEPIIMHBI TapadOIbI,
0Chb CUMMETpPHUU IapaboJIbl.

[paduku byrkmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| u ux cBoiicrsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTHe YMCIOBOM TMOCIENOBATEIBHOCTH. 3aJaHHUE IIOCJIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpuyeckas nporpeccud. Popmyisbl N-ro uieHa apupMeTHdecKod u
rE€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre YIEHOB apH(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHLIUAIbHBINA pOcT. CI10KHBIE IPOLEHTHI.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJibTaTbl  OCBOGHMS  IpOrpaMMbl  ydyeOHOro Kypca  «Aunredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY W HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHMXKEHHSIM POCCUUCKHX MATEMaTUKOB W POCCHUIMCKOM MAaTE€MaTUYECKOM IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaaaHCKoe H JyXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TFOTOBHOCTBIO K BBINOJHEHHIO O0O0s3aHHOCTEH TpakJaHMHA W pealu3alud €ero Ipas,
MPEACTABICHUEM O MAaTeMAaTHMUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHS PA3NIMYHBIX CTPYKTYp, SBICHUM,
MPOLEAYp TPa)KAaHCKOTo OOIecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHHH HayKu, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHUECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHM MPAKTUYECKUX 33Jad MaTeMaTH4YeCKOU
HAIMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMaTU4YecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KH3HU
JUTsl YCTICTTHOW MPOo(deCCHOHATBHON JeATEIPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M TTOCTPOEHUEM MHIANBUIYATbHON TPAGKTOPUU OOpa30BaHUS U KU3HEHHBIX TIJIAHOB C yU4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:



CIOCOOHOCTBIO K AMOIIMOHATBHOMY M ACTETHUYECKOMY BOCHPUATHUIO MAaTEeMAaTUYECKUX OOBEKTOB,
3aJla4, peleHul, pacCyKAeHUI, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpI/IeHTaHI/Ieﬁ B JCATCIIBHOCTU Ha COBPCMCHHYIO CUCTCMY HAaYYHBIX HpeHCTaBHCHI/Iﬁ 06 OCHOBHBbIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YeNIOBEKa, MPUPOJbI U OOIIECTBa, TOHUMAHHEM MaTeMaTH4YeCKOW HayKu
Kak cQepbl YeIOBEYECKOM EeATENBHOCTH, JTAaloB €€ pa3BUTHUS M 3HAUYMMOCTHU U Pa3BUTHUS
OUBUIN3aAlIUHU, OBJIAACHHUCM A3BIKOM MAaTEMAaTHUKU H MaTeMaTHYEeCKOU KyJIBTypOfI KakKk CpCACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILHI/IMI/I HaBbIKaMU PICCJIGIIOB&TGJIBCKOIZ JACATCIIbHOCTH,

6) ¢usuueckoe BocnuTaHMEe, (POPMHPOBAHHE KYJILTYPbl 310POBbS M IMOIMOHAJLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IIPHUMCHATH MATCMATHYCCKUC 3HAHHWA B HMHTCPECAX CBOCIO 340POBbA, BCIACHHA
3I0pOBOTO 00pasza KHU3HU (340pOBOE MHTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OT/BIXA,
perynspHas ¢puznyeckas akTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKa pedIieKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O ke [paBa IPYroro 4eJIoBeKa,

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpI/IeHTaIII/Ief/'I Ha TPUMCHCHUEC MATCMATHYCCKUX 3HAHUHI IJI1 pCHICHUA 3adad B oOJractu
COXPAHHOCTH OKPYKAroIIe Cpe/ibl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOYHBIX MOCIIECTBUI
JUIS OKPY>KaloIlel Cpebl, OCO3HAHUEM TJI00aNbHOTO XapaKTepa IKOJIOTUYECKUX MPoOJeM U MmyTed ux
penieHus;

8) ajanTauus K U3MEHAIIUMCS YCJIOBUSM COLMATBHOM M NPUPOJIHONM Cpe/bl:

TOTOBHOCTBIO K JIGHCTBUSIM B YCIOBHUSX HEOINPENeIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JEITeIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y APYTUX ITIOJEH,
HpI/IO6pCTaTI> B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIUHA W3 OIIbITA APYIUX;

HEOOXOAMMOCTEI0O B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHCIe (QOPMYIHUPOBATH WUICH,
IIOHATHSA, TUIIOTE3HbI 00 o0BeKTax u SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATDH I[e(l)I/IHI/ITI)I
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIUMIO KaK
BBI30B, TPEOYIOINUNA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLIEHUs U AeUCTBUA, (POPMYIHPOBATH
1 OOCHHUBATDH PUCKH U IOCIICACTBUAA, q)OpMI/IPOBaTB OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

® BBISBISATh U XapPaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKUM MATEeMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHUH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH OMNpPEACNCHUs TOHATUN, YCTaHABINBATh
CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAINKM, OCHOBAHHS JJisi O00OOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIU3a;

e BOCHpUHHMATh, (opMynupoBaTh H  TPEOOPa30OBBIBATH  CYXKICHHUS:  yTBEPAWUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE,

® BBIIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpPEYHUs B (haKTaxX, JAaHHBIX,
HAONIOJIEHUSAX M YTBEPXKICHUSAX, TMpeJiaraTh KPUTEPUH I BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

e JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3AKJIOUEHUH, YMO3aKJIKOUYEHU 110 aHAJIOTUH;



pa3buparh JOKa3aTeNbCTBA MATEMATUUECKUX YTBEPIKIACHHA (MIPSMBIC U OT IPOTUBHOTO), TPOBOINUTH
CaMOCTOSITENTLHO ~ HECIIOKHBIE  JI0Ka3aTelbCTBA  MaTeMaTHYeCKux  ()akToB, BBICTpAUBATh
apryMeHTaluio, MPUBOJUTH NpPUMEpPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaATh croco0 perieHus ydyeOHOW 3ajaud (CpaBHUBAaTh HECKOJIbKO BApUAHTOB pEILEHUS,
BBIOMpPATh HanOoJIee MOIXOAIIINHA ¢ YIETOM CAMOCTOSITEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1eiicTBUS:

WCIOJB30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH
BOIMPOCHI, (PUKCHPYIOLIHE MPOTUBOpPEUHE, IPOOIEeMy, CAMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCHEPUMEHT, HeOOINbIIoe
UCCIIEIOBaHHE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXy COOOiA;

CaMoCTOSITeNIbHO  (popMynupoBaTh OO0OOIIEHHS W BBIBOJABI IO pe3ylibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIINOJOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6Gora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, JTAHHBIX, HEOOXOAUMBIX JUIS PELICHUS
3a/1a4u;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3TUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BbIOMpaTh popMy mpespcTaBieHus HHGOPMAIMKA U MIUTIOCTPUPOBATH PElIacMble 3aJa4l CXEMaMH,
auarpaMMmaMu, HHOUM rpadukoii 1 MX KOMOMHALMSIMY,

OLICHUBATh HAA&KHOCTh HMHQPOPMAIIMH 1O KPUTEPUAM, MPEIIOKEHHBIM YUUTENEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMyHHKaTHBHbIE YHHBepPcaJbHbIe y4eOHbIe 1eliCTBUA:

BOCIPUHUMATH M (DOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH U IENSMHU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMMCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PeICHHUs 3a7aui, KOMMEHTHPOBATh MOJTy4YeHHBII Pe3yiIbTarT;

B X0JIe 00CYX/IEHHUsI 3a/1aBaTh BOMPOCH! IO CYIIECTBY 00CYX/1aeMOIl TeMbl, MPOOIEMbI, pelraeMoi
3a/layM, BBICKA3bIBaTh WJEU, HAllCJICHHBbIE HA MOMCK PEIICHUS, COMOCTaBISATh CBOM CYXXICHHUS C
CYXACHHUSIMH JAPYTUX YYaCTHUKOB Juajora, oOHapyKUBaTh pazlU4he M CXOJACTBO MO3UIIUH, B
KOPPEKTHOI (popMe GOopMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJCTaBIATh  pe3yabTaThl PpEHICHHs 3aJaud, »dOKCIEPUMEHTa, HCCIENIOBaHUs, IPOEKTa,
CaMOCTOATENILHO BBIOMPATh (hOpMAT BHICTYIUICHUS ¢ YYETOM 3a7ad MPE3EHTAUA U OCOOCHHOCTEH
ayJAUTOPHH;

MMOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW M WHAMBHIYaTbHON pabOTHI NP PEIICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

MPUHUMATH I1IeJTb COBMECTHOW JIEATEIIFHOCTH, TUIAHUPOBATh OPTaHU3aI[MI0 COBMECTHOW paboTHI,
pacrmpenensaTh BUIBI paboT, JOTOBApUBATHCA, 00CYKIaTh MPOIECC U PEe3yJIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00Cy)aeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHeE), BBIMOIHATH CBOIO YacTh Pa0OTHI M KOOPAUHUPOBATH CBOU JEHCTBHSI C JPYTMMHU WiICHAMHU
KOMaHJIbl, OIIEHWBATh KAadeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT IO KPHUTEPHSIM,
cOpMYIHPOBaHHBIM YYaCTHUKAMH B3aMOCHCTBHSL.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiiCTBUS

Camoopranuszauus:

CaMOCTOSITENIbHO COCTaBIISATh ILJIaH, AJITOPUTM pEIlIeHus 3a1auu (WK €ro 4acThb), BHIOUpATh CIIOCO0
pelieHrs ¢ y4€TOM HMMEIOIIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIICHU ¢ y4éTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJAJETh CIIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca M pe3yiabTara peHICHUs
MaTeMaTUYeCKOU 3a1a4u;

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUM 3a/la4l, BHOCUTh KOPPEKTHUBBI
B JICSTENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIIbHOCTU MOCTABICHHON IEIU U YCIOBUSAM, OOBACHITDH
MPUYMHBl  JOCTH)KCHUS WM HEJOCTHKEHHs] IelM, HaXOIUTh OIIMOKY, J[JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHus B 7 KkJacce OOy4aroIIMHCS MOJYYUT CIEAYIOLIME IpeIMETHbIE
pe3yJIbTaThl:

Yucna v BbIYMCICHUSA

BeinmonHATe, coderas YCTHbIE M IUCbMEHHbIE HpPUEMBI, apupMETUUYECKHE IeHCTBUS C
panMoHaIbHBIMU YUCIIAMH.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAYKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHU, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE POOU.

Ilepexoautbs OT OJHOM (OPMBI 3amucU yUCeN K Jpyroil (mpeoOpa3oBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YAaCTHOCTM B OECKOHEUHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BbINONHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUYE€HUI YHUCIIOBBIX
BbIpaKE€HUI. BBIONHATH JEMCTBUS CO CTETIEHAMHU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3I0kKEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/adM, CBS3aHHBIE C OTHOLIEHWEM BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NTPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJILTAThl PEIICHUS 33]1a4 C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBate anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHusl 1EJIOT0 BBIPAKEHUS B MHOTOUIEH MPUBEACHHEM MOJIOOHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHNUE MHOTOWICHOB HA MHOXHUTENN C TIOMOIIIbIO BRIHECEHUS 32 CKOOKHU
001Iero MHOXKHTES, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTh IPeoOpa30BaHUsI MHOTOWIECHOB JUISl PEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.



Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypadbHBIMHU TOKAa3aTeNsIMHU JUIsl MPeoOpa3oBaHUs
BBIPAYKECHHIA.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexofa OT
HCXOJHOTO YPAaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCS 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI TP PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

ITonOupats mpuMepsl Nap 4Kces, ABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIBYMS
IIEPEMEHHBIMH.

Ctpoutb B KOOPAMHAaTHOM IUIOCKOCTHM TIpaduK JUHEWHOrO YypaBHEHUS C JIByMs
NIEPEMEHHBIMHU, NOJIb3YsCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl JOBYX JIMHEHHBIX YpPAaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpaduuecKu.

CocTaBiATh M pelmarb JMHEHHOE YPABHEHME WIM CHUCTEMY JIMHEHHBIX YPaBHEHHH IIO
YCIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IIOJyYEHHBIN
pe3yibTar.

DOYyHKIUH

N300pakaTh Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOLIME 3a1aHHBIM KOOPIUHATAM,
Jy4H, OTPE3KHU, UHTEPBaJIbl, 3alIUChIBATH YHCIIOBBIE IPOMEKYTKU Ha aJIre0pandyeckoM s3bIKe.

OTMevath B KOOPAMHATHOM TIOCKOCTH TOYKHU IO 33JaHHBIM KOOPIMHATAM, CTPOUTH rpaduKu
nuHEeWHBIX QyHKIU. CTpouTh rpaduk GyHKIHA Y = [X|.

OnuceIBaTh € MOMOIIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTh,
BpeMsl, pPacCTOSIHUE, LIEHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTh Tpaduueckuii cmoco0d NpEeACTaBICHUS W aHAIM3a WHOOPMAIMH, W3BIEKATh H
UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPpaUKOB PeaIbHbIX MPOIECCOB U 3aBUCUMOCTEM.

K xoHmy oOyuenus B 8 kilacce oOyyaromMicsi MOJYYUT CIEAYIOLIME IpeIMETHbIE
pE3yJIBTaThI:

Yucna v BbIYMCICHUA

Hcnonb30BaTh HayallbHblE MPEACTABIECHUS O MHOMKECTBE JEMCTBUTENBHBIX YHCEN JJIs
CPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHUH, H300pakaTb JEHCTBUTEIbHbIE YHCIIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumensTh NOHATHE apU(PMETHUYECKOTO KBaJIPaTHOI'O KOPHSI, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TNpU HEOOXOJUMOCTH KalbKyJSTOp, BBIIOJHATH HNPeoOpa3oBaHUsl BbIPAKECHUIH,
COJIEprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucH OOJBIIMX W MajblX YHCEN C IOMOUIbIO JIECATHYHBIX JpoOed u
crenene yucina 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh TOHATHE CTENEHU C LEeNbIM IIOKa3aTejeM, BBIIOJHATh NPeoOpazoBaHUs
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BbINONMHATE TOXAECTBEHHbIE IpeoOpa3oBaHMs pallMOHAJIbHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH JpOoOsiMHU.

PacknagpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

[TpumeHnsaTh peoOpa3oBaHMs BRIPAKEHUH IS PEHICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXXHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeWHbIE, KBaJpaTHbIE YpPaBHEHUS M PALlMOHAIBHBIE YPAaBHEHHUs, CBOJALIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IEPEMEHHBIMH.



[IpoBoauTh TpoCTEHIINE HMCCIIENOBAaHUSA YPAaBHEHUW M CHUCTEM YpPaBHEHHUW, B TOM YHUCJE C
IIPUMEHEHHEM TrpaUuecKUX MpeAcTaBlIeHul (YCTaHABIMBAaTh, UMEET JIM YPABHEHUE WIN CHUCTEMA
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauth OT CIOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOLIBIO COCTABJICHUS YPAaBHEHHs WM CUCTEMBI YPaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3aJ]a4! IIOJy4YEHHBIH PE3yIIbTaT.

IIpuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMbI, JaBaTh TPapUUECcKy0 HWILTIOCTPALIUIO
MHO’KECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUN

[ToHuMaTh M HCIONIB30BaTh (PYHKIMOHAIBHbBIC MOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHH), ONPEACNATh 3HAYCHHE (YHKIMU O 3HAYEHHUIO apryMEHTa, OINpPEIeIsATh CBOWCTBA
¢byHkIuy Mo e€ rpaduky.

Crtpouts rpaduku 3J€MEHTapHbIX GYHKLIUH BUA:

y=k/x,y=x%y=x3%y =[x,y = VX, onuceBaTh CBOHCTBA UMCIIOBON (DYHKIMHU IO €&
rpaduky.

K koHny oOyuenus B 9 kjacce oOydaromuiics MOJYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh ¥ yNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIIbHBIEC YUCIIA.

Bemonsate apudmernueckue AEHCTBHS C palMOHAIBHBIMH YHCIAMH, COYETass yCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU IIOKA3aTeasIMU U KOpPHEH, BBIUUCIIATH 3HAYCHUS
YKCJIOBBIX BBIPA)KEHUH.

OKpyryisiTh JE€HCTBUTENBHBIE YKCIA, BBIIOJIHATH NPUKUIKY pE3ylbTaTa BBIYUCICHHUM, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHBIE M KBaJpaTHBIE YpaBHEHUsS, YpaBHEHHS, CBOJAIIMECS K HUM, NPOCTEHUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cuctembl ABYX JIMHEHWHBIX YypaBHEHUN C JABYMs IEPEMEHHBIMH M CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JINHEHHBIM.

Pemrate TekCTOBBIE 33/]aun AIreOpandecKM CIIOCOOOM C MOMOIIIbIO COCTABICHHS YPaBHEHUS WU
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBoNTH MHpOCTEHIIME HMCCIEIOBAHHUS YPAaBHEHMM M CHUCTEM YpPaBHEHMH, B TOM YMHCIIE C
NpUMEHEHUEM TpaduyecKuX IpeIcTaBlIeHU (ycTaHaBIMBaTb, UMEET JU YPABHEHHME WJIM CUCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

Pemiate nuHeiHbIEe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh pellIeHHe HEPAaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEMICHHUE C TOMOIIBI CUMBOJIOB.

Pemarp cucTteMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh pEIICeHNE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSAMONA, 3aMIUCHIBATh PELICHHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

PacnioznaBaTth (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTHYECKH pPAacloOXKEHHE Ha
KOOPAMHATHOM MJIOCKOCTU IpaduKoB (PyHKIMIA BUAA:
y=kx,y=kx+b,y=k/x,y=ax? + bx +c¢,y=x%y=1+X, Y = |X|, B 3aBHCHUMOCTH OT 3HaUeHMIi

KO2(pPUIIMEHTOB, OMMMCHIBATH CBOMCTBA () YHKITUM.



Ctpouth 1 M300paXkaTh CXEMaTHUECKU TpapUKu KBaIPATUIHBIX (YHKIUH, OMMMCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKIUH 10 UX TpaduKam.

Pacnio3naBate KBaapaTHuHyl (QYHKIHIO 1O (opMmyie, MPUBOIUTH MPHUMEPH KBAJAPaTUYHBIX
(GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPHUH.

YucJioBbIe MOCIEA0BATETLHOCTH H POTrPECCUH

Pacnio3HaBaTh apupMETHYECKYl0 M T'€OMETPHYECKYI) MPOTPECCHH TPU PasHBIX CIIOCO0ax
3aJJaHMUS.

BBIMONHATE  BBIYMCICHHUS C HCIOJNB30BaHHEM (GOpMyaT N-TO wWieHa apUPMETHUYECKOH H
TeOMETPHYUECKOM MTPOTPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiICHBI MOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATENBHOCTAMH, B TOM YHCIE 3aJaddl M3
peanbHOH JKHU3HU (C UCTIONB30BaHUEM KABKYIATOPA, U(PPOBBIX TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
JJIeKTPOHHbIE
ndposbie
KoandecTBo yacoB (undpp )
HaumeHoBaHue pa3iesioB U TeM oOpa3oBaTeJibHbIE
Ne NPOrpaMMsbI pecypcbl
II
Bcero  KoHTpoabH paKTH
YyecKHe
ble paboThI
padoTbI
1 Yycira ¥ BEIYHUCIICHHUS. o5 1 Bubnuotexa IJOK
PalMoHaIbHbIE YUCIIA. https://m.edsoo.ru/7f415b90
2 AnreOpanyecKue BhIPAXKCHHUS. 27 1 bubmmnorexa LIOK
https://m.edsoo.ru/7f415b90
YpaBHEHHUs U HEPABEHCTBA. Bubmmoreka LIOK
3 20 1 https://m.edsoo.ru/7f415b90
KoopauHnats! u rpaduku. BuGmmorexa LIOK
4 OYHKIHH. 24 1 https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06o0IIEeHNE. 6 1 Bbubmmorexa LIOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHMUE
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne NMPOrpamMmmbl Bceero KOHTpé)m’H HpaKqueCK oOpa3oBaTe/ibHbIEC
ble padoThI ue padoThbl pecypesi
Bbutnuoreka IIOK
1 ‘ucna u Bprancenus. Ksaaparaere 15 https://m.edsoo.ru/7f417a
KOPHHU. s
bubnnoreka IJOK
2 Hucna n BeraucieHus. Crenets o 7 https://m.edsoo.ru/7f417a
LEJILIM IT0Ka3aTeIIEM. s
Bubnmoreka IJOK
3 Aﬂre6paﬂqe\,CKH? BbIPKCHHA. 5 1 https://m.edsoo.ru/7f417a
KBaapatHbIi TpEXUIIEH. f3
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4 Anrebpanyeckue BhIpaKEeHUS.

Bubmmoreka IJOK

15 1 https://m.edsoo.ru/7f417a
Anrebpanueckasi 1po0b. 8
bubnauoreka [JOK
5 YPABHCHMUS! H HCPABCHCTRA, 15 1 https://m.edsoo.ru/7f417a
KBanpaTHbie ypaBHEHMUS. 8
Bubnmoreka IIOK
6 YpaBHeHHA U HepaB(EHCTBa' 13 https://m.edsoo.ru/7f417a
CucreMbl ypaBHEHUH. 8
Bubnmoreka IIOK
7 YpaBHCHWS 1 HCPABEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrsa. f3
Bubnmoreka IIOK
8  ®ynkuuu. OCHOBHBIE TIOHSATHUS 5 https://m.edsoo.ru/7f417a
f8
Bbubnauoreka [JOK
9  ®ynkuuu. Yucnossie GyHKINUN 9 https://m.edsoo.ru/7f417a
f8
bubanoreka [JOK
10 [ToBTOpEeHME 1 0000IIEHNE 6 1 https://m.edsoo.ru/7f417a
f8
OBIIEE KOJIMYECTBO YACOB I10 102 5
ITPOTPAMME
TEMATHYECKOE INTAHUPOBAHUE
9 KJIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne
NPorpamMmbl Bcero KOHTpﬁom’H HpaKqueCK o0pa3zoBaTe/ibHbI
ble padoThI ue padoTsbl e pecypebi
bubanoreka [JOK
1 qHSHa 11 BLIHUCIICHMA. 9 https://m.edso00.ru/7f4
JlercTBUTEIIBHBIC YHCTIA. 19d08
Bubnuoreka IIOK
2 YpaBHCHM 1 HepafjeHCTBa' . 14 1 https://m.edso00.ru/7f4
VYpaBHEHHUs C OJHOUN TIEPEMEHHOM. 19d08
Bubnuoreka IIOK
3 YpasHeHus 1 HepaBgHCTBa. 14 1 https://m.edsoo.ru/7f4
Cuctembl ypaBHEHUH. 19d08
Bubnmoreka IIOK
4 YPaBHCHH: H HCPABCHCTBA. 16 1 https://m.edsoo.ru/7f4
HepaseHncraa. 19d08
butnuoreka IIOK
5 OYHKIHH. 16 1 https://m.edsoo.ru/7f4
19d08
Bbutnuoreka IIOK
6 YucnoBble TTOCIEA0BATEILHOCTH. 15 1 https://m.edsoo.ru/7f4
19d08
Bbutnuoreka IIOK
7 Hosropenne, O606III€HI:IG, 18 1 https://m.edsoo.ru/7f4
cHCTeMaTH3aIus 3HaHUH 19d08
OBIIEE KOJIMYECTBO YACOB I10 102 6
ITPOI'PAMME
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