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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIero oOpa3oBaHMsA: OHa
o0ecrieunBaeT M3y4yeHUE IPYTUX TUCIHIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMAaHHUTApHOIO
LUKIJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJKEHHs 00pa3oBaHUS U B IOBCEAHEBHOW JKU3HH.
Pa3Butue y o0yyaromuxcst Hay4yHBIX MPEACTABICHUH O MPOUCXOKACHUHU U CYITHOCTH alNre0pandeckux
abcTpakuuid, crocobe OTpaKeHUS MATeMaTHYECKOW HAyKOH SBICHHWH M TMPOIECCOB B NPUPOAE U
o0miecTBe, POl MaTEeMaTUYECKOr0 MOICTUPOBAHNUS B HAYyYHOM [MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KAUYECTB MBILIUICHUS, HEOOXOAUMBIX JUIs afanTalud B
COBpeMeHHOM H(poBOM oOIIecTBe. M3ydeHne anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHS HAOII0IaTh,
CpaBHUBATh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM [JCHCTBUSL W BBIBOJABI, (OPMYIUPOBATH YTBEPIKICHUS.
OcBoeHue kypca ainreOpbpl OOecrieuyuBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHHUS OOYy4aloluXcs: OHU
UCTOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAacCyXJIeHHus, O0OOOIIeHHEe U KOHKPETHU3ALHIO,
abctparupoBanne u aHajoruro. OOydeHme anreOpe MpearnonaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENTLHOM 1eATEIbHOCTH 00YUYaAIOLIUXCS, TO3TOMY CAMOCTOSITEIbHOE PEIICHUE 3aa4 SBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIUIIA O0yYeHUSI.

B crpykrype mporpammbl yaeOHOTO Kypca «Anredpa» Jjisi OCHOBHOTO OOIIEro o0pa3oBaHHS
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKUEe JIMHUU: «Yuclia W BBIYHCICHHSY,
«AnreOpanueckue BBIpaXEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkumm». Kaxmgas u3 stux
COJZIEPKATEIIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCA Ha MNPOTSHKEHUHM TPEX JIET M3Y4YeHHs Kypca,
B3aMMOJICHCTBYSl C JPYIHMH €ro JMHUSAMH. B Xoze wu3ydeHus y4eOHOro Kypca OOy4arommMmcs
MPUXOJUTCS JIOTUYECKH PACCYXKIATh, UCIIOIB30BAaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBs3M ¢
3TUM B TMporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTUYeCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYarOIIMMKCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4YecKoro s3bika. CopaepikaTeNbHOU U
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOT0 Kypca «Anredpay sIBisieTcs ero MHTErpUPOBaHHBIN XapakTep.

Copepxannie muHUU «Yuclia U BBIYUCICHUS» CIYXKUT OCHOBOW JJIsl JalbHEHIIET0 M3yueHUs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Yy OOYYAlOIIMXCS JIOTHYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO
YMEHUS TIOJIb30BATHCS ATOPHUTMAMH, a TAaKXKe MPHOOPETEHUIO IPAKTUIECKUX HABBIKOB, HEOOXOUMBIX
IUIsL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
CBSI3aHO C pAaIlMOHAJbHBIMU U HPPAIMOHATBHBIMU YKCIaMH, (HOPMHUPOBAHHEM IMPEACTABICHUN O
JeWCTBUTEILHOM 4uClle. 3aBeplleHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY oOIIeMy
00pa3oBaHMUIO.

Copepxanue AByX anreOpanueckux JUHUN — «Anredpanyeckue BhIpaKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHocoOCTBYyeT (opMUpOBaHUIO y OOyyaromMXCsl MaTeMaTHYecKOoTo ammnapara,
HEOOXOIUMOTO 1Sl  pelIeHus 3aJad MaTeMaTHKH, CMEXKHBIX TMPEAMETOB U  MPAKTHKO-
OPUEHTUPOBAHHBIX 3aady. Ha ypoBHe OCHOBHOro o0Omero oOpa3oBaHMsl y4eOHBIM MaTepual
TPYIITUPYETCS BOKPYT PAllMOHANBHBIX BBIpAKEHUH. AnreOpa JEMOHCTPHPYET 3HAYEHHE MATeMaTHKH
KaK s3bIKa JUJISl TIOCTPOCHUSI MaTeMaTHYEeCKUX MOJETICH, OMMCaHUs MPOIECCOB U SBJICHUHA PEabHOTO
Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKkkKe HalbHEHIEe pa3BUTHE AalNTOPUTMHUYECKOTO
MBIIUIEHHUS, HEOOXOAMMOTO, B YacCTHOCTH, IUIsI OCBOCHHUS Kypca HH()OpPMATHKH, W OBIIAJICHUE
HaBBIKAMH JIENYKTHBHBIX paccyxkaeHnid. [IpeoOpa3oBaHue CHMBONBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMsI, CIIOCOOHOCTEH K MaTEMaTHY€CKOMY TBOPUYECTBY.

Conepxxanne (yHKIIMOHATBHO-TpaUUECKOM JMHUM HAIeJeHO Ha IMOJydeHHe OOy4aroIIUMUCS
3HaHUN O (YHKIHMSIX KaK BaXKHEHIIEH MaTeMaTHYeCKOM MOJCNIH i ONHUCAHWS W HCCISAOBAHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBIEHUW B MpUpoje U olmiecTBe. M3yueHne Marepuana CriocoOCTBYET



pPa3BUTHIO Yy OOYyYalOUIMXCSd YMEHHs HCIIOJIb30BATh DPAa3MuYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKd — CIIOBECHBIE, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCHT BKJIaag B (HOpMHUpPOBAHUE
IIPEICTAaBICHUH O pOJIM MATEMATUKH B Pa3BUTUU LUBUIN3ALUU U KYJIbTYPBI.

CormacHo y4eOHOMY MUIaHy B 7-9 Kjaccax u3ydaeTcss Y4eOHBIH Kypc «AIredpa», KOTOPBIHA
BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3Jieibl cojepkaHus: «Hucaa u BEIYUCICHUSY, «Anredpandeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMN.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 vaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEZIEIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE W AECATUYHBIC, MEPEX0a OT OAHOW (HOPMBI 3amucH JpoOel K JPYrow.
[lonsAiTHE panMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHUE, YIOPAJOYMBAHUE PALMOHAIBHBIX YHCEI.
Apudmernueckue neicTBUA C pallMOHAIBHBIMU YKcIaMU. Pemienue 3a1ad U3 peajibHOW MPAaKTUKU Ha
4acTH, Ha JIpOOH.

CreneHb C HaTypaJIbHbIM II0Ka3aTesIeM: ONpeAeieHHe, IIpeoOpa3oBaHuE BbIPAKEHUI Ha OCHOBE
OIIpeJIeJIeHUs], 3aUCh OONbIINX yucen. [IponeHTsl, 3anuch NPoLEeHTOB B BUAE APOOH U Opodu B BUIC
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4d HA IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHON ITPAKTUKH.

IIpuMeHeHrne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEN.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepeMeHHBIE, 4YHMCIIOBOE 3HAYCHUE BBIPAXKCHUSA C IEPEMEHHOW. JlOIyCcTHMMBIE 3HA4YEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]ly BeIMUMHAMU B Buje (GopMyibl. Beruucnenus no
¢dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKE€HHH, TOKIECCTBEHHO PABHbIE BBIPAXKEHMS, IIPABUIIA
npeoOpa3oBaHusl CyMM W TPOU3BEACHUH, MpPaBWJIa PACKPBITHS CKOOOK M TPHUBEIEHHS TOZOOHBIX
CJIaraeMblIX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

Opnowiensl u MHorowieHel. CreneHb MHorouneHa. CIl0)KEHHE, BBIUUTAaHUE, YMHOXKEHUE
MHOTo4wi1eHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBapaT CYMMBI U KBaApar pazHoctu. Popmyna
Pa3HOCTH KBaApaToB. Pa3jioxkenne MHOrOWIEHOB HA MHOKHUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YypaBHEHMs, MpaBuUjia MpeoOpa3oBaHMs YpPaBHEHMs, pPaBHOCHIIBHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOIO YpaBHEHUS, PEIICHHE
JIUHENHBIX ypaBHeHUI. CocTaBlieHHE ypaBHEHUH IO YCJIOBHIO 3ajaud. PeleHue TEeKCTOBBIX 3aad ¢
IIOMOILBIO YPABHEHUIA.

JIuneiiHOe ypaBHEHHUE C ABYMsI IEpEMEHHBIMU U ero rpaduk. CucreMa IByX JUHEHHBIX ypaBHEHUN
C IByMs NepeMEeHHbIMU. PelieHne cucteM ypaBHEHHUH crocoOOM MOJCTaHOBKH. [IpuMmeps! perieHus
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO0 CUCTEM YPaBHEHUM.

DyHKUNH

Koopaunara toukn Ha npsmon. UwucioBble nmpoMmexyTku. PaccrosHue mexay AByMsS TOYKaMH
KOOPIMHATHON IIPSIMOIA.

[IpsmoyronbHas cucrema koopauHat, ocu Ox m Oy. Alcuumcca M OpAuHAaTa TOYKH Ha
KOOpAMHATHOH miockocTh. [Tpumepsl rpadukoB, 3aganHbIx popmynaMu. UTeHne rpagKoB peanbHbIX
3apucumocteil. [lonarue pynkuuun. I'paduk ¢pynkiuu. CBoiictBa ¢yHkuil. Jluneiinas dyHkuus, eé
rpaduk. I'paduk Gyakiuu Y = |X|. ['padudeckoe perreHne TMHEHHBIX YPaBHCHUH U CHCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KJIACC
Yucia ¥ BBIYHCTICHHUSA
KBanpatnslit kopeHb u3 uncna. [lonsTue 00 uppanroHaibHOM uucie. JlecaTuuHbie TPUOIKEHUS
UppalMoHaNbHEIX uucen. CBoilcTBa apuMETHUECKUX KBAJAPATHBIX KOPHEW M UX MPUMEHEHHE K
peoOpa30BaHMIO YHCIIOBBIX BRIPAKEHUHN U BEIYUCIECHUAM. [|eficTBUTEBHBIE YnCTIa.
Cremnens C 1enbIM TIoKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YHUCTIA.



Auredpanyeckue BbIpasKeHUs

KBanpaTHslil TpéxuiieH, pa3iaoKeHUE KBaPaTHOIO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanyeckas npods. OCHOBHOE CBOMCTBO anrebOpawdeckoit npoodu. CrokeHue, BBIYHUTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apooeil. ParinonanbHbie BoIpaKeHUS M UX IpeoOpazoBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, (popmyna KopHell kBagpaTHoro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUM, CBOJSIIMXCA K JMHEHMHBIM U KBajpaTHeIM. Ilpocreiimue apoOHO-palMoOHaNIbHBIE
YpaBHEHHS.

I'padmueckas uHTEpHpeTaIis YypaBHEHUH C IByMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUN
C IByMs IlepeMeHHbIMU. [IpuMepsl perieHns cucTeM HETMHENHBIX YPABHEHUM ¢ BYMS [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HEpaBEHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ OJHOW IepeMEHHON. PaBHOCMIBHOCTH
HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOM nepeMeHHONU. CUCTEeMbI IMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUMH

[Tonstue ¢pynkuuu. OOGNacTh OMpeNeIeHuss 1 MHOXKECTBO 3HaueHu ¢(yHkiuu. CrocoObl 3a1anus
GbyHKIHi.

I'papux pynkmun. Yrenne coicTB (yHkmmu mo e€ rpaduxy. IIpumepsr rpaduxoB ¢GyHKIWH,
OTPaXKAIOIUX pealbHbIE MPOLECCHI.

OYHKINMH, OMUCHIBAIOIINE MPSMYIO0 U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
OynkuEn Y = X2, Y = X3, y = VX, y=|X|. Tpadutdeckoe perienne ypaBHCHHI 1 CHCTEM ypaBHEHHIL.

9 KJIACC
Yuciia 1 BbIYUCICHUA

PanyonanbHele 4Mcia, UppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEYHBIE JECATUYHbIE TPOOH.
MHOXecTBO I€HCTBUTENIBHBIX YUCEl, IeHCTBUTENbHbBIE YKMCIa KaKk OECKOHEUHbIE JECATHUHBIE APOOH.
B3anMHO 0IHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPIAMHATHON
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apupMeTHYECKHe JeHCTBUS C IeHCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubOnm:xE€HHOE 3HaYEHUE BEIMUYMHBI, TOYHOCTh NMpuOmkeHusa. Oxpyriaenue uucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneininoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHHH, CBOISIIMXCA K KBaApaTHBIM. bHKBajgpaTHOE
ypaBHeHue. llpumepbl pemieHuss ypaBHEHHMM TpeTbed M YETBEPTOM CTENEHEH pa3jloKEHHEM Ha
MHOXUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHUH. PeleHne TEKCTOBBIX 3aj1ad  ajnredpandyecKkum
METOA0M.

VYpaBHeHHe ¢ ABYMs IIEpEMEHHBIMU U €ro rpaduk. Pemenune cucrem AByX JMHEMHBIX YpaBHEHHH C
JIBYyMs IIEpEMEHHBIMU. PellleHre cucrteM IBYX ypaBHEHUH, OAHO U3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUI ¢ ABYMsI I€pEeMEHHBIMHU.

Pemrenre TekCTOBBIX 337124 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne JIMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pelenne cucTeM JTMHENHBIX HEPABEHCTB C
onHoi mepemeHHo#. KBagparHble HepaBeHCTBa. ['paduueckas HHTEpIIpeTalisi HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs IEPEMEHHBIMU.



DyHKUMH

KBagparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopJuHATHI BEPIINHBI TApa0OJIbI, OCh
CUMMETPHUH TIapaboJIbI.

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

YucaoBbIe MOCIEI0BATEIHLHOCTH H IIPOrPecCUH

[lonsiTE YMCIIOBOM IOCHEAOBATENbHOCTU. 3aJaHHUE IIOCIEI0BATEIbHOCTH  PEKYPPEHTHOM
bopmyoit u popmysoi N-ro uieHa.

Apudmernueckas U reomerpuyeckas nporpeccuu. Popmynbl N-ro udjieHa apuPMeTHYEcKOH Hu
rE€OMETPUUYECKOM POTPECCU, CYyMMBI IIEPBBIX N YJICHOB.

W300pakeHre 4IEHOB apU(PMETHYECKOH U TeOMETPUYECKOH NPOrpeccuii TOouykamMHM Ha
KOOPJAMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHLUAIbHBINA pOCT. CI10KHBIE IPOLEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NMPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl  y4eOHOTO Kypca  «Anredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpPECA K MPOLIJIOMY M HACTOAILIEMY POCCUMCKONW MAaTEMATHUKU, LIEHHOCTHBIM
OTHOIIIEHUEM K JTOCTUKEHHSAM POCCUUCKUX MATEMATUKOB U POCCUMCKONM MAaTEMATHYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpasKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHCHUIO OOSI3aHHOCTEH TpakIaHWHA ¥ pealu3aliil ero Ipas,
MIPEJICTABJICHHEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpOLEAYp TpakJaHCKOro o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKHUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTHKEHHM HayKd, OCO3HAHHEM
BOXXHOCTH MOPAJIbHO-3TUYECKHUX IPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YaCcTUE€ B PELIEHUU NPAKTUYECKHUX 3a7a4 MaTeMaTU4YeCKOU
HAIMpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro 0o0pa3oBaHUs HAa MPOTSHKEHUU BCei
KU3HHU IS YCIIEITHON TPO(ECCHOHATIBHON NEATEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U MOCTPOEHUEM HHAMBUAYATHLHON TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY ¥ OCTCTHYECKOMY BOCIPHUSATHIO MaTeMaTHYCCKUX
O00OBEKTOB, 3a7a4, PEIICHUN, PacCyXICHUH, YMCHHIO BHJETh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpUEHTALIMEH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IMIPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YEJOBEKa, MPHUPOALI M OOIIecTBa, TMOHUMAHUEM
MaTeMaTHYeCKON HayKH KakK Cepbl UETOBEYECKOM IeATENHHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUYMMOCTH
JUISL Pa3BUTHS [IUBUJIM3ALIUH, OBJIAQJCHUEM SI3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KYIbTYpOHl Kak
CPEACTBOM TO3HAHUS MHpPA, OBJAJACHUEM NPOCTEHIIMMH HABBIKAMHU  HMCCIEA0BATEIbCKOMN
JIEATEIIbHOCTH;

6) ¢pusnueckoe BocnuTaHue, popMupoBaHHE KYJbTYPbl 3A0POBbS M 3MOLHMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHSTh MAaTEMATUYECKHUE 3HAHHMS B MHTEPECAX CBOETO 3J0POBbs, BEICHUS
310poBOro 00Opasza KU3HM (30pOBOE TMHUTaHHUE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynspHas Qu3ndeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa peQIIeKCHH, MpPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpUCHTAIlMe Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWUU JUIs pEIIeHUs 3ajad B 00JIacTH
COXPAaHHOCTH OKpY)KAlollel cCpeabl, IUIAHUPOBAHUS TOCTYNIKOB M OIEHKM WX BO3MOYKHBIX
MOCNEACTBUM ISl OKPYXAIOIIeH Cpellbl, OCO3HAaHHWEM TJIO00ATbHOTO XapakTepa HKOJIOTHUYECKUX
po0JieM U yTel UX pPelieHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUAM COLMAJIBHOM M IPHPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSAX HEONPEICTEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pPE3 IMPAKTUYECKYIO IEATEIIbHOCTh, B TOM YHUCJIE YMEHHUE YUYUTHCH y APYTUX



JIIOI[CI‘/JI, HpI/IO6p€TaTB B COBMECTHOM JACATCIIbHOCTH HOBBIC 3HAHMA, HABBIKHM 1 KOMIICTCHIIMH U3 OIIbITA

JIPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOpMyIHpoBaTh HJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUN 1 KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAlLMIO
KaK BbI30B, TpPEOYIOLIMI KOHTpMEp, KOPPEKTUPOBaTb IPUHUMAaeMble pEIIeHUs U JACHCTBUS,
(bopMyIHPOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

BBIBJIITE U XAPAKTCPU30BATh CYHICCTBCHHBIC IIPHU3HAKKW MATCMATUUYCCKHX OGLGKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYTUPOBATH ONpEACTCHUS MOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKALMM, OCHOBaHUA I 00OOILEHUS U
CPaBHEHHUs1, KpUTEPUU IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHPOBaTh M MPeoOpa3oOBbIBATh CYKICHHS: YTBEPAUTEIbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06IIII/I€, YCJIOBHBIC;

BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpeuus B (pakrax,
JaHHBbIX, H8,6JIIOIIGHI/I$IX U YTBCPXKACHHUAX, IMpeaIaratb KpUTCPUU JIA BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BBIBOAbLI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HHIAYKTHBHBIX
YMO3aKIYECHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3duparh qOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIEHHH (IpSAMbIE U OT MPOTHBHOTO),
IIPOBOJIUTh CAaMOCTOSATEJIBHO HECJIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4eCKUX (hakTos,
BBICTPAMBaTh apryMEHTALMI0, MPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpPATh cIOoco0 pelieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELLICHMS,
BBIOMPATh HAOOJIEE MOIXOIAIINN C YUETOM CAaMOCTOSTENILHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoparelbcKue AeiCTBUS.

WCII0JIH30BaTh BOMPOCHI KaK MCCIIEN0BATEILCKIUI WHCTPYMEHT TMO3HAHUS, (POPMYyIHpPOBATH
BOIIPOCHI, (DUKCUPYIOIIUE MPOTHUBOpEUHE, MPOOIEMy, CaMOCTOSTEIHHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE,
MPOBOJUTHL IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOXHBIA SKCIEPUMEHT,
HeOOJbIIOe HCCNeA0BaHNEe MO0 YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITENNbHO (HOPMYIHPOBATH 0000IIEHUS M BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX PE3YJIbTAaTOB,
BBLIBOJIOB ¥ O0OOIIEHUN;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TaK)KE BBIIBUTATh MPEIMOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIIMH, JAHHBIX, HEOOXOIUMBIX TSI
peLIeHus 3a/1a4u;

BBIOMpPATh, aHAJU3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH WH(OOpMAIHIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;



BbIOMpaTh (OpMy MpeACTaBICHUS HMHPOPMALUU U WUIIOCTPUPOBATh pelIaeMble 3aJadu
cXeMaMH, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOMHAIUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YYHUTEIEM WIN
cOpMyIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE yYeOHble JeiicTBHS:

BOCIIPUHUMATh M (HOPMYIHPOBATh CYXKACHUS B COOTBETCTBHHM C YCJIOBUSMH M LEISAMHU
o0111eHus, SICHO, TOYHO, IPAMOTHO BBIPAaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, /1aBaTh IOSICHEHUS 110 XOJy PpELIeHUs 3aJayd, KOMMEHTHUPOBATh IOJY4YEHHBIN
pe3yJibTarT;

B X0Jle¢ 00CYXKAEHHUs 3a/aBaTh BONPOCHI IO CYILECTBY 0OCYXIaeMoil TeMbl, IpOOIeMbI,
pemaeMoil 3a7ayu, BBICKA3bIBaTh HJICH, HAICJIEHHBIC HA TIOMCK PEIICHHS, COMOCTABISAThH
CBOU CYXJEHUS C CYXJIEHHUSAMM JIPYTUX Y4aCTHUKOB Juajiora, 0OHapyXkMBaTh pa3jinuue U
CXOJCTBO MO3ULMH, B KOppekTHOH Qopme QopMmynupoBaTh paszHoOriacus, CBOHU
BO3PAKECHMUS,;

IPEICTABIATh PE3yJbTaThl PELICHUs 3aJlaud, SKCIEPUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aqad MpE3eHTAUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh W HUCIIOJIb30BaTh MPEHMYILECTBA KOMAaHAHON W WHAWBUIAYAJILHOW pabOTHI MpH
peneHnH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

MPUHUMATh 1IeJIb COBMECTHOW JIEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensaTb BHIBI padoT, JOrOBapHBATHCS, OOCYXKIATh MPOLECC M PE3ysbTaT
paboThl, 000011IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (00CYXIAeHHS, OOMEH MHEHHSIMH, MO3TOBEIC
LITYPMBI ¥ JPYTUE), BBIIOJHATH CBOK YacTh PabOThl M KOOPAMHUPOBATH CBOU JAEUCTBUS C
JAPYTUMH YJI€HaMHA KOMaHJbI, OIICHWBAaTh Ka4eCTBO CBOETO BKJana B OOMIMIA MPOIYKT MO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJdbHbIe yueOHbIE AeiiCTBUS
Camoopranmusanus:

CaMOCTOSITENIHO COCTaBIIATH IUIaH, AJITOPUTM PELIeHHs 3a/1a4M (UM ero YacTb), BEIOMpPATh
Croco0 pemeHust ¢ Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHbIA HHTEJLJIEKT:

BJIaJIETh CHOCOOAMM CaMONIPOBEPKH, CAMOKOHTPOJISA Ipollecca M pe3ysbTara pelIeHHs
MaTeMaTHUYECKOH 3a1a4mu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpPH pPEIIEHUU 33Ja4d, BHOCUTh
KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3y/ibTaTa JEATEIbHOCTH IOCTABJIEHHOM WENIW U YCIOBHSIM,
OOBSICHATh NPUYMHBI JOCTM)KEHUS WM HEJOCTMKEHUS 1IeJI, HaXOAUTh OUIMOKY, JaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 7 Kkjacce OOyYarOUUMHCA TIOJYYUT CIEAYIONIME TPEIMETHBIE
pe3yabTaTHhI:
Yucaa v BbIYHCJIEHUSA



BbimonHATe, coueTass yCTHbIE M TUChbMEHHbIE NpPUEMBI, apHUPMeTHUYecKue ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoanuTp 3Hau€HMs YMCIOBBIX BBIPAR)KEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[lepexoauTh OT OAHOM (GOPMBI 3aIMCH YHCEN K Apyroi (mpeoOpa3oBbIBaTh AECATHYHYIO pOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTM B OECKOHEUHYIO JECATHUYHYIO
poOB).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh yncia.

BBINONMHATE NPUKUIKY M OLEHKY pe3yJIbTaTa BBIYMCICHHUH, OLEHKY 3HAYEHMH YHMCIIOBBIX
BBIPAKEHUI. BBIIOIHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU ITOKA3aTEISIMHU.

[IpuMeHATH NpU3HAKU JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemate IpakTHKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C OTHOILIECHUEM BEIWYMH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, NTPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a7ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anredpanvyeckyro TEPMHHOJIOTHMIO M CHMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoeinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOIOWIEH HPHUBEIEHUEM MOJOOHBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BBINONIHATE YMHOKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha MHOI'OWIEH, IPUMEHSATh
(bopMyIbl KBaipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcyiecTBIATh pa3nokKEeHHNE MHOTOUJICHOB HA MHOXHTENIU C TOMOULIbIO BBIHECEHUS 332 CKOOKU
00IIIero MHOKHTEIIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PEUICHUs Pa3IMYHbIX 3a]lad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTeNIMU JJIs MpeoOpa3oBaHUs
BBIPa)KCHUM.

YpaBHeHHS H HEPABEHCTBA

Pemrats JsMHEVHBIE YpaBHEHHs C OJHOM IIEPEMEHHOM, INPUMEHsS IIpaBuia Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METObl P PEIICHUH JTMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGuparhs mpuMepsl Hap 4MCelN, SBISIOIIMXCS pelIeHHEeM JMHEHHOTO ypaBHEHMS C JABYMs
[IEPEMEHHBIMU.

Crpouth B KOOPJMHATHOM IMJIOCKOCTH IpapuK JMHEHMHOIO YpaBHEHHUS C ABYMsI IEPEMEHHBIMH,
M0JIb3YACh ITpauKOM, IPUBOAUTH IPUMEPHI PEIICHNs YPaBHEHUS.

Pemate cucremsl [BYX JIMHEWHBIX YpPaBHEHUH C JByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CocTaBnATh U pelmaTh JMHEWHOE yPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHH IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4¥ MOJYYEHHBIA PE3YJIbTAT.

DOYyHKIUH

N300pakaTh Ha KOOPIAMHATHON NPSAMOM TOYKH, COOTBETCTBYIOIIME 33/JaHHBIM KOOPIHHATaM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alIMChIBATh YHUCIOBBIE POMEXKYTKU Ha alnreOpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH TpaduKu
nuHeHbIX QyHKIuHA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnwuceiBaTh ¢ TOMOILIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BETUYMHAMH: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padOThI.



HaxonuTs 3HaueHune GyHKIMM MO 3HAYECHUIO €€ apryMeHTa.

[Tonnmate rTpaduueckuii crmoco0 MpeACTaBiICHUS W aHaMM3a HWHPOPMAIMH, HW3BIICKaTh W
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kJacce oOydaromuiics TIOJNYYUT CIEAYIOIIUE MpPEIMETHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonbs30BaTh HavaldbHBIE IPEACTABICHHS O MHOXECTBE JCHCTBUTENBHBIX YHCEN JUIS
CpaBHEHHsI, OKPYIJICHHS W BBIUYUCICHUH, W300pakaTh JEHCTBHUTEIbHBIE YHCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOA.

[IpumensTh MoHATHE apupMETHUYECKOrO KBAJIpPaTHOrO KOPHSA, HAXOAWTh KBaJIpaTHbIE KOPHH,
UCIONIb3YS TpU HEOOXOJUMOCTH  KaJbKYJIATOpP, BBHINOJHATH NPeoOpa3oBaHUsl BBIPAKEHUH,
CoJIepKaIIMX KBAJPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucy OONBIIMX M MaJIbIX YUCEI C TIOMOIIBIO AECATUYHBIX ApoOeil 1 cTeneHen
yucna 10.

AsiredOpanyeckue BbIpasKeHM sl

[IpuMeHSATh TOHATHE CTENEHH C UEJNbIM II0Ka3aTeleM, BBINMOIHATh MPEeoOpa3OBaHUS
BBIPAKEHUI, COIEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BhINONMHATE TOXAECTBEHHBIE MTPEOOPa30BaHUS PALIMOHATIBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUI
JEHCTBUI HaJl MHOTOYWIEHAMHU U alreOpandeckKuMH IpOo0siMu.

PacknagpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHHUI AJIs pElIEHUs pa3IMuYHbIX 3a/a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEaJTbHON PAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarsb nuHelinble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIIbHBIE YPABHEHMSI, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IE€PEMEHHbBIMHU.

[IpoBoauTh mpocCTeillINe UCCIENOBAHUS YPAaBHEHUM M CUCTEM YPaBHEHUU, B TOM YHUCIE C
MpUMEHEHHEeM Trpaduueckux MpeacTaBieHUul (yCTaHABIMBATh, UMEET JIM YPaBHEHHME WU CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuthb OT ca0BECHOHN (HOPMYIHPOBKH 33/1a4u K €€ anredpanyeckoil MoJIeiu ¢ MOMOLIbIO
COCTABJICHMS] YpPaBHEHMsS WJIM CHUCTEMbl YpPaBHEHMH, WHTEPIOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4M MOJYYEHHBIN pe3ybTar.

[IpumeHsTh CBOWCTBAa YHMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUS, OLICHKH, pellaTh JUHEHHbIE
HEpAaBEHCTBA C OJIHOM MEPEMEHHON M UX CHUCTEMBI, JaBaTh IpadUuecKyro WIUTFOCTPAILIMI0 MHOXECTBA
pelIeHuii HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[TonnMate 1 MCHONB30BaTh (HYYHKIIMOHATLHBIE TIOHATUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003Ha4YeHHUsI), OINpenessaTh 3HaueHHe (YHKIMHM [0 3HAUYEHUIO apryMeHTa, ONpENeNiTh CBOICTBa
¢byHKIMU 1o e€ rpadukKy.

Ctpouts rpaduku d1eMEeHTapHBIX PYHKINN BUA:

y = kix, y = x2, y = x3y = ||, y = VX, OriCHIBaTh CBOWCTBA YHCIOBOI (YHKIHH IO €&
rpaduky.

K xonmy oOyueHus B 9 KkJjacce OOyJarOmUMNCA TIOJYYHT CIEAYIOIIAE TPEIMETHBIC
pEe3yNbTaThI:

Yucs1a 1 BBIYUCICHUA

CpaBHMBATh U yNOPSAOYMBATH PAIUOHATIBHBIE U UPPAILIMOHATIBHBIE YHCIIA.

BoimmonuaTe apudmMernyeckue AEHCTBUS C palMOHAIBHBIMHM YHCIIAMHU, COYeTass YCTHbIE M
MMUCbMEHHBIC TPUEMBI, BBITIOTHATH BEIYUCICHUS C UPPAITHOHATILHBIMHA YHCIIaAMHU.



Haxonuth 3HaueHus CTENEHEW C LEIbIMU II0Ka3aTelIIMU M KOPHEH, BBIUUCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KCHUH.

OKpyrJATh NEHCTBUTENBHBIC YKCIIA, BBINOIHATh IMPUKUIKY PE3yJIbTaTa BBIUYNACICHUM, OLECHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHENHHbIE U KBaJApaTHbIC YPABHECHMsSI, YPAaBHEHUS, CBOASAILMECS K HUM, IIPOCTEHIINE
IpOOHO-paLlMOHAIbHBIC YPABHEHMS.

Pemate cuctempl ABYX JIMHEHMHBIX YPaBHEHHU C JBYMs IIEPEMEHHBIMHU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7jauu anredpanyeckuM CocoOOM € MOMOILBIO COCTABIECHUS ypaBHEHUS
WJIM CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOANTH NpOCTEUIINE HCCIECNOBAHUSA YPAaBHEHHM M CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM TpaUUecKuX IMpelCTaBlIeHU (yCTaHaBIUBaTh, UMEET JM YpaBHEHHE WJIM CHUCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemiate nnHeiiHble HEpaBeHCTBA, KBalpaTHbIE HEPABEHCTBA, N300pakaTh pellIEHUEe HEPABEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAKOLIUME KBAJgPATHOE
HEpaBEHCTBO, M300paXkaTb pEIIEHUE CHUCTEMbl HEPaBEHCTB HA YHCIOBOM MNpsSMOMN, 3amUCHIBATh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOYyHKIUH

Pacnio3HaBath (yHKIMM M3ydyeHHBIX BUAOB. IloKa3plBaTh CXeMaTHYECKU PACIOJIOKEHHE Ha

KOOPIUHATHOM MI0CKOCTH rpadukoB GyHKiwid Buaa: Yy = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢, y
=x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHH KOAHUIIUEHTOB, OMICHIBATE CBOIMCTBA ()yYHKIIHIA.

Ctpouth M u300pakaTb CXeMaTUYeCKH TpauKu KBaApaTHYHBIX (YHKIHNA, ONHCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 1O UX IpaduKam.

Pacrnio3HaBath KBajpaTHuHYy! (YHKIHIO 1O (OopMyle, IPUBOAUTh MPUMEPHl KBaJPATUUYHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

YucJi0BbIE MOCJIE10BATEIbHOCTH U MPOrPECCHH

Pacnio3HaBaTh apu(pMETHYECKyl0 M TE€OMETPUUYECKYI0 MPOrpeccud MpU Pas3HbIX crocodax
3aJlaHusl.

BbINONMHATE BBIYMCIEHUS C HCHOJB30BaHHEM (OpMYya N-ro uYjeHa apuPpMETHUYECKOH u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMH IOCJIEAOBATEIBHOCTSAMHU, B TOM UHUCIIE 33Ja4H U3
peasIbHOM JKU3HHU (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucnna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BbIpaXKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopumatet i rpaguu. Gynkim 24 ! https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
° Toptopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (wnbp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubmuorexa [JOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Anre6pa, 7 kinacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue; mon penaxiuei
TemnsikoBckoro C.A., AkunonepHoe o61mectBo «M3marensctBo «lIpocBemenue»

» Anre6pa, 8 knacc/ Mep3nsak A.T'., [Tononckuii B.b., SIlxkup M.C.; nox penakumeit [Togonbckoro
B.E., ObuiecTBO ¢ OrpaHu4eHHOM O0TBETCTBEHHOCThIO M3naTensckuii nentp «BEHTAHA-
['PA®»; Axumonepnoe obdmiectBo «M3narensctBo «Ilpocsemenne»

» AnreOpa, 9 xiracc/ Mep3msik A.T., [Tonouckuii B.b., Slkup M.C.; mox penakiueit [logonsckoro
B.E., ObuiecTBO ¢ OrpaHU4eHHOM OTBETCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-
['PA®»; AxunonepHoe obmectBo «M3narenscTBo «lIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e AunreOpa: 8 kjacc: TUAAKTHYECKHE MaTEePUAaIbl: TOCOOME JIJIsl yHaluXCst
o0mieo0pazoBarenbHbIX yupexaenuii / A.I'. Mep3ainsk, B.b. [Tonouckuii, E.M.
Pabunosuu, M.C. SIxkup. — M.: Benrana-I'pad, 2019.

e Anre6pa: 8 kinacc: Mmeronuyeckoe rnocobdue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2018.

e Aurebpa: 9 kiacc: TUAAKTUUECKUE MaTePUAIIbl: TTOCOOUE JIJIsl YUAIUXCS
o0mieo0pazoBarenbHbIX yupexaenuii / A.I'. Mep3ainsk, B.b. [Tononckuii, E.M.
Pabunosuu, M.C. SIxkup. — M.: Benrana-I'pad, 2021.

e AureGpa: 9 kiacc: metoguueckoe nocodbue / E.B. Bymko, A.I'. Mep3insk, B.b.
[Tononckuit, M.C. Sxup. — M.: Bernra—na-I'pad, 2018.

e S cmam OI'D! Maremaruka. MoaynbHbIi Kypc. Meroanka noarotoBku. Kiroun u
OTBETHI: yueb. nmocodbue /s odieodpaszosar. opranuzanuii/ U.B. Amenko,
C.A.IlllectakoB. — M. : [Ipocsemienue, 2017.

e (OI'D: 3000 3amau ¢ oTBeTamu o MaTeMaTuke. Bee 3aganusa yactu 1/ U.B. Slmenxko,
JI.O.Pocnoga, JI.B.Ky3uenona, C.b.CyBopoBa, A.C.Tpenanun, B.A.CMupHoB,
N.P.Beiconkuii; nox penakuuein U.B.Amenko. — M.: U3parenscTBo «OK3aMeH».
MIHMO, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

e Enmuas xoyuteknus uppoBbIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/catalog

e bubmuoreka [1OK https://urok.apkpro.ru

o  OdepepanbHbIN IEHTP HHPOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

e www.school.edu Poccuiickuii 06meo0pa3oBaTenbHbIid mopran'.

e www.school-collection.edu.ru/ Eaunas xosuiekius iudpoBbIX 00pa3oBaTeIbHBIX
pecypcos
WWW.it-n.ru "Cetb TBOpYECKHUX yuuTEICH"
www.festival.1september.ru ®ectuBasb megaroruyecKux UaeH
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