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IHHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sSBISETCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOIIero oOpa3oBaHus: OHa 0OecrieyrBaeT
U3Y4YE€HHUE IPYTHX IUCLMILINH, KaK €CTECTBEHHO-HAyYHOTO, TaK MU T'yMAaHUTApHOIO LIUKIIOB, €€ OCBOCHHE
HEOO0X0AUMO ISl MPOAOIDKEHHS OOpa3oBaHMsl M B TOBCEIHEBHOW JXKW3HU. PazBurue y oOyuarommxcs
HAYYHBIX MPEJCTABICHUNA O MPOUCXOXKICHUM M CYIIHOCTH ajreOpamdeckux aOCTpakiuid, crocode
OTpaXEHHUS MaTeMaTHYEeCKOW HayKoW SBJICHMH W TMPOLECCOB B NpuUpoae U oOLIecTBe, poiu
MaTEeMaTHYeCKOro0 MOJEJIUPOBAHMS B HAyYHOM MO3HAHUM U B IMPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U KaYE€CTB MBIIICHHSI, HEOOXOAUMBIX JIUIs aJalTallii B COBPEMEHHOM HU()POBOM
obmiectBe. M3ydeHue anreOpel oOecrieuMBaeT pa3BUTHE YMEHHS HAONIO[aTh, CPAaBHUBATh, HAXOJUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIEHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO 0OOCHOBBIBATH CBOU
NeHCTBUS U BBIBOABI, (pOpMyIHpoBaTh yTBepkIeHus. OcBoeHHE Kypca anreOpbl oOecreuyuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! 00YYaIOUIMXCsA: OHU HCIIOJIB3YIOT NEAYKTUBHBIE M MHIYKTUBHBIC PACCYKACHUS,
0000IIeHne W KOHKpeTH3aluioo, abcTparumpoBaHue u aHajoruoo. OOydeHue anredpe mpenrnoyaraet
3HAYUTENBHBII 00BEM CAMOCTOSITENTFHOM JESATENbHOCTH OOydYaloluXcsi, MO3TOMY CaMOCTOSTEIbHOE
pellIeHre 3aa4 SBISeTCs peann3aueil 1eaTeTbHOCTHOTO MPUHIIUIA 00yUeHH .

B crpykrype mporpaMmbel y4eOHOTO Kypca «Anredpa» Ijisi OCHOBHOrO oO0mero oOpazoBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATeIbHO-METOAMYECKUEe JHHHUU: «Yucma ©  BBIYHCICHHSY,
«AnreOpanueckue BBIpAKEHUS», «YpaBHEHUsS U HepaBeHCTBa», «DyHkuum». Kaxgas wu3 3ItHx
COJIEPKATEIIbHO-METOANYECKUX JIMHUM pa3BUBaeTCs Ha MPOTSDKEHUHM TpEX JeT U3y4eHUs Kypcea,
B3aMMOJICICTBYS C IPYTUMU €ro JUHUAMHU. B xone u3yueHus yueOHOTO Kypca 00y4aronumMcs MPUXOAUTCS
JIOTHYECKU PacCyKIaTh, MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3WM ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKOoro oO0pa3oBaHHsS U CIIOCOOCTBYIOIIME OBJIAZICHHIO OOYYalOIIMMUCS OCHOB
YHUBEPCAJIBHOIO MaTeMaTHuecKoro s3bika. ConepkaTeabHOW M CTPYKTYpHOW OCOOEHHOCTBIO y4eOHOTro
Kypca «Anredpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxxanne nauHAM «YWcCna W BBYUCICHHS» CIYKUT OCHOBOW Ui JallbHEHWINETO W3Y4YeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YJaIOIUXCS JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS
M0JIb30BaThbCsl  AJITOPUTMAMHU, a TaKXKe NPUOOPETECHUIO TNPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEHEBHOM XKM3HU. Pa3BuTHE MOHATHS O YHCIe Ha YPOBHE OCHOBHOTO 0O0OIIET0 00pa30BaHUs CBSI3aHO C
palMoOHATFHBIMU ¥ MPPALMOHAIBHBIME YUCIaMH, (OPMHPOBAHHWEM NPEACTABICHUN O JCHCTBUTEIHHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHIUM OTHECEHO K CpeiHeMY 00I11eMy 00pa30BaHUIo.

ConepxaHue JBYX aireOpanuecKkux JUMHUA — «AureOpandeckue BBIPAKEHHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHHIO Yy 00YUAIOIIMXCSA MaTEMaTUUECKOT0 anmnapara, He00X0AUMOro
IUTSL pENICHUs 331a4 MaTeMAaTHKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBaHus y4eOHBIH MaTepuan IpyNIUpPYeTCs BOKPYT pallMOHAIbHBIX BBIPAKEHHI.
Anrebpa J€MOHCTPUpPYET 3HAYEHHWE MAaTEMAaTUKM KakK sI3bIKa JUISl MOCTPOCHHMS MATEeMaTHUYECKUX MOJIENEH,
OITMCaHMSI TPOIIECCOB U SBJICHUI peabHOro MUpa. B 3amaun oOyueHust anredpe BXOMAT TaKKe JalbHeHIIee
pa3sBUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJAWMOrO, B YACTHOCTH, JJII OCBOGHHS Kypca
MHGOPMATUKH, U OBJIa/ICHHE HaBBIKAMHU JIETYKTHBHBIX paccyxaeHuil. [Ipeodpa3oBanre CUMBOIBHBIX (OpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne (QyHKIIMOHATHHO-TPAUUECKON JIMHUM HAICJICEHO Ha TOJYYCHHE OOyJarOIIMMUCS
3HAHUH O (QYHKIUAX Kak BaXKHEHWIIEW MaTeMaTHUYeCKOW MOJCIHM [JIsi OMHCAHUS M HCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOLIECCOB M SBJICHUNH B mpupoae u oOmiectBe. M3yueHwe marepuana crocoOCTBYeET
pPa3sBUTHIO Yy OOYYalOUIMXCS YMEHHs HCIOJb30BaTh pPA3JIMYHbIE BbIpAa3UTENbHbIE CPEACTBA S3bIKa
MaTEeMaTHKHU — CIIOBECHBIE, CHMBOJIMYECKHE, rpadrueckue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE MTPEICTABICHHM
O POJIM MaT€MaTUKH B Pa3BUTUHU IIUBUIIM3AINH U KYJIbTYPBHI.
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CormacHo yueOHOMY TUTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Anredpay, KOTOPhIA BKIOYAET
CIIEyIOIMe OCHOBHBIE pa3felnbl coaepxaHus: «Huciaa U BHIUUCICHUSN», «ANTeOpanuyecKkue BbIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 yaca (3 vaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yucia U BBIYHCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OJHOM (opMBI 3anicH Jpobeii k npyroit. [lonsrue
palMoOHAIBPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPAIOYMBAHHME PALMOHAIBHBIX YHcel. Apudmernueckue
JeUCTBUS C pallMOHAIBHBIMY YKMciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb C HaTypajbHBIM IIOKa3aTelIeM: ONpEeSeHHe, MpeoO0pa3oBaHUE BBIPAKEHUI Ha OCHOBE
OTIpeJIeJIeHUs], 3alMUCh OONBIIMX 4Hcel. [IpomeHTsl, 3amuch MPOIEHTOB B BHIE OpOOW M JIpoOH B BUIC
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

[IpumeHeHNe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPaJIbHbBIX YHCEIL.

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

Auaredpanyeckue BbIpaKeHHUs

IIepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHHUS C MIEPEMEHHOU. J[OITyCTUMBIE 3HAYEHHUSI IEPEMEHHBIX.
IIpencraBneHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B BuJe GopMyibl. BblunciaeHus mno ¢opmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPa)KEHHUH, TOXXJIECTBEHHO paBHbIC BBIPAXKEHUS, IPaBUiIa MPeoOpa3oBaHUs
CYMM H MIPOU3BEICHUH, PaBIJIa PACKPBITHI CKOOOK M MPHUBEIEHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHel. CreneHb MHorouneHa. Cro)keHue, BBIUUTAHUE, YMHOXECHHE
MHOrouwiIeHOB. DOpMyibl COKPALIEHHOIO YMHOXKEHHMS: KBAaJApaT CyMMBbl M KBaapar pasHocTtu. Popmyiia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKHUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHMe, KOpEHb YpaBHEHUS, [TpaBUiIa IpeoOpa3oBaHus ypaBHEHUs, PABHOCUIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHHE C OIHOW NEPEMEHHOW, YMCIO KOPHEH IMHEHHOIO YPAaBHEHHUs, pELICHUE
JTUHEeHHBIX ypaBHeHUU. CocTaBiieHHME YpaBHEHHMH IO YCIOBUIO 3ajlauyd. PelneHue TEeKCTOBBIX 3a4ad C
MMOMOUIIBIO YPABHEHHU.

JIuHeltHOe ypaBHEHME C JABYMs IEpeMEHHBIMH U ero rpadguk. Cuctema JIByX JUHEWHBIX ypaBHEHHH ¢
JIBYMsl TIepeMEHHBIMU. PeleHue cucrteM ypaBHEHHMH crocoOoM ToAcTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUH.

DOyHKIUH

Koopaunata toukum Ha npsmoil. YunciaoBble NpoMexyTKH. PaccrossHMe Mexay IBYMs TOYKaMH
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronbHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U OpAMHATA TOYKK Ha KOOPJAMHATHOMN
wiockoctd. Ilpumeps! rpaduxoB, 3amaHHbIX Qopmyinamu. UTeHue rpa@ukoB peasbHBIX 3aBHCHUMOCTEH.
[Tonsarue Qynkuun. I'papux ¢ynkuuu. CpoiictBa ¢(yHkumid. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk
¢bynkuuu y = [x|. I'paduueckoe perieHne IMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KUIACC

Yucjaa v BBIYMCTIEHUS

KBanpatuslii kopenb u3 uucna. [loHstre 00 uppannoHanbHOM uucie. JlecaTHUHbIe MPUOTMKEHUS
UppanvoHanbHbIX 4ucesl. CBoilcTBa apu(METHYECKHX KBaJIpaTHBIX KOPHEM W WX TPUMEHCHHE K
peoOpa30BaHMIO YHCIIOBBIX BRIPAKEHUH U BHIUUCICHUAM. [IelicTBUTEIBHBIC YnCIa.

CreneHb C 1ebIM MoKaszaTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKucCh YUCIa.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 103 ot 01.09.2023. UcnonHutens: 3arHynnuxa IM.H. 0 AIEKTPOHHbINA
CtpaHuua 3 n3 14. CtpaHnua cosgana: 01.09.2023 17:35 =¥ TATAPCTAH



AnredOpanyeckue BbIpasKeHUsI

KBagparHslii TpEXUIIEH, pa3IoKEeHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpamueckoil apoOu. CroxkeHue, BBIYUTAHUE,
YMHOXKEHUE, JieNIeHHe anredpandeckux Apooeil. PanponanbHblie BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, GopMyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiiimne qpoOHO-palioHaIbHBIE YPABHEHMSL.

I'padmueckas mHTEpIpETAIUS YPABHCHHM C IBYMS MIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHCHHMA C
IBYMs IepeMeHHbIMU. [[prMepsb! pelieHns cucTeM HeJIMHEWHBIX YPaBHEHUN € IBYMSI IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

HUucnoBble HEpaBEeHCTBA M HUX CBoWcTBAa. HepaBeHCTBO ¢ OAHOM mepeMEeHHOU. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHElHble HEpaBEHCTBA C OJHOM nepeMeHHOH. CucTeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOU
MEPEMEHHOM.

DOYyHKIUH

[Monstue ¢ynkmuu. OO6IacTh ONpeneNeHUs U MHOXXECTBO 3HaueHWH (yHKIuU. CriocoObl 3aaaHus
GbyHKIHH.

I'paduk ¢ynkuuu. Ytenuwe cBoiicTB QyHkumu mo e€ rpaduky. [Ipumepst rpapukoB ¢yHKIH,
OTpa)KaroIIKX PeAIbHbIE IPOLIECCHI.

OyHKIMH, ONUCHIBAIOLIME MPSAMYI0O U OOpAaTHYIO NPONOPLUUOHAIbHBIE 3aBUCUMOCTH, UX I'padUKH.
Oynxuan y = x2, y =x3, y = VX, y=|x|. Tpadutdeckoe perenne ypaBHEHNH 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PammonanbHeie ymcna, MppalMOHAIbHBIE YWCIA, KOHEYHBbIE M OECKOHEUHBIC JECATUYHBIC JPOOH.
MHOX€eCTBO JEWCTBUTEIBHBIX YHCENT, JEHCTBUTENIbHbIE 4YHCIa KaK OECKOHEYHbIE AECATUYHBIE IPOOH.
B3auMHO OJHO3HA4YHOE COOTBETCTBUE MEXKIAY MHOKECTBOM JEHCTBUTEIIBHBIX YHMCEI U KOOPAUHATHOU
IIPSAMON.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(MeTHYeCKue NeUCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOEe 3HAUEHUE BEIMYUHBI, TOUYHOCTh NpuOmmxkeHus. Oxpyrienue uucen. Ilpukugka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienue ypaBHEeHH, CBOIAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOASIIMXCS K KBaJpaTHbIM. buKBaapaTHoe
ypaBHeHuE. [IpuMepsl pellieHns ypaBHEHUN TPEThEN U Y€TBEPTOM CTEIICHEN PA3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-paliMOHAIbLHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anre0panyeckKuM METOIOM.

VYpaBHeHHEe C ABYMs NEepeMEHHBIMU U ero rpaduk. PemieHue cuctem AByX JIMHEWHBIX YpaBHEHHH C
JIBYMs [IEpPEMEHHBIMU. Perienne cucreM AByX YpaBHEHMI, ONHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU
creneHu. ['papuueckas HHTEpIpeTaLUs CUCTEMBl YPAaBHEHUH C IByMs TIEPEMEHHBIMU.

Pemrenre TekCTOBBIX 33714 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemreHne TMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PelleHue cucreM JIMHEWHBIX HEPABEHCTB C
onHoi mepemeHHoil. KBanpathele HepaBeHcTBa. ['padumueckass MHTepHpeTalnus HEPAaBEHCTB M CHUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.

DOYyHKIUHT

KBagpatuunas ¢ynkuus, e€ rpaduk u coiicra. ITapabomna, KoopaAnHATHI BEPIIMHBI Mapadoibl, OCh
CUMMETpPUHU TTapadoIIbI.

I'paduku Gpymxmmii: y =kx, y=kx + b, y=k/x, y = x3, y = Vx, y = x| 1 ux cBoiicTsa.

Yuci0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH
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[TonsTHE YMCIOBOM MOCIENIOBATEILHOCTH. 3aJaHNE TTOCIEIOBATEILHOCTH PEKYPPEHTHOM (POpMYIION 1
hopmyIIoii n-TO WICHaA.
Apudpmerndeckass u reoMmerpuueckas mnporpeccur. DPopMynbl n-TO UileHa apuMETUYECKOW U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.
N306paxenune 4ieHOB apu(MeTHYECKO U TreOMETPUUYECKON MPOrpeccuii ToUKaMu Ha KOOPAMHATHOM
IJIOCKOCTH. JINHEHHBIN U SKCIOHEHIUAIBHBIN pocT. CII0KHbBIE TPOLECHTHI.
INIAHUPYEMBIE PE3VJBTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOrpaMMBbl Y4eOHOT0 Kypca «Aredpa» XapakTepU3yrOTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKOM MaTEeMaTHKH, I€HHOCTHBIM
OTHOIIEHUEM K JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
WCIOJIb30BAHUIO ATUX JOCTHKCHHUM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHHIO 00SI3aHHOCTEH TpaXkIaHMHA U Peali3aliK €Tro IpaB, IPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TPaXKIAHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OIMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO STHYSCKUX MPOOIJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBHO-3TUYECKUX
MIPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE YyYacTHE B PEIICHHH MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOT0 00pa30BaHMs Ha MPOTSKEHUH BCEH KUZHU IS
yCTenTHOM MpodeCCHOHaTbHON NEATEIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHUEM WHIAUBUAYATBHON TpPAaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M OSCTETHUYECKOMY BOCHPHATHIO MATeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHU|, yMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 TO3HAHUA:

OpHEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpeACTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPHUPOABI U OOIIecTBa, MTOHUMAHUEM MAaTeMAaTUYECKOW HayKu Kak
chepsl 4eIOBEUECKOW NEATeNbHOCTH, JTAOB €€ pa3BUTHS M 3HAYUMOCTH JJIsi PA3BUTHUS ITUBUIIU3AIINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKU M MaTEeMaTHYECKOW KYJIbTypOH Kak CpEACTBOM TIO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATENbCKOMN JAESITENIbHOCTH;

6) ¢usuuyeckoe BocnuTaHMe, (POpMHPOBAHHE KYJILTYPbI 310POBbSI H 3MOLMOHAJILHOIO
0J1aronosy4us:

TOTOBHOCTHIO TIPUMEHSTh MaTeMaTUYeCKHe 3HaHMs B HWHTEpPECaX CBOETO 3/I0POBbS, BEIACHUS
3I0pOBOTO 00pasa ku3HM (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITUNA U OTHABIXA, pEryisipHas
¢dusnueckass aKkTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKAa pedlekcuu, TMPU3HAHMEM CBOETO IpaBa Ha
OImMUOKY ¥ TAKOTO e TpaBa APYroro 4eIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUM ISl pEIIeHUs 3a7a4d B 001acTH COXPaHHOCTU
OKpY’Kalolllel cpe/ibl, MIIAHUPOBAHUS TOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCJIEACTBUH ISl OKPYKaroIIeil
Cpelibl, OCO3HaHHEM TII00aTLHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM U IyTeH UX PEIICHHS;

8) apanTanus K U3MEHAOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpeabl:
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TOTOBHOCTBIO K [JEHCTBUSAM B YCIOBUAX HEONPEIACIEHHOCTH, IOBBILICHUIO YPOBHSA CBOCH
KOMIIETCHTHOCTH 4epe3 NPAKTUYECKYI0 ICSATECIBHOCTb, B TOM YHCJIE YMEHHE YYHUTHCA Yy OPYIMX JIIOICH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA APYTHX;

HE00XOAUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATH HICH, TOHSITHA,
TUNoTe3bl 00 0OBEKTAX U ABJICHUSX, B TOM YUCIIE PaHEe HEU3BECTHBIX, OCO3HABATh AE€(UIUTH COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYAlHIO Kak
BBI30B, TPeOYIOIUII KOHTPMEP, KOPPEKTHUPOBATH MIPUHUMAEMbIE PEUICHUS U JEHCTBHs, (POPMYIUPOBaTH U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jjornyeckue aeicTBHA:

® BBIBISTh U XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKU MATEeMAaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHOILIEHUW MEXIy TMOHATUSAMHU, (DOPMYIUpPOBATH OMNpPENETICHUs TOHATHM, YCTAaHABIMBATH
CYIISCTBCHHBIA MPHU3HAK KJIACCH(PHUKAIUU, OCHOBAHUS ISl OOOOIICHUS W CPABHCHHS, KPUTEPHUU
MIPOBOIMMOTO aHAJIN3A;

e BOCIPHHHMATH, (QOPMYJIHPOBATH W NPeoOpa3oBBIBATH CYXKICHHS: YTBEPIUTCIBHBIE U
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIBISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOPEUUS B (aKTax, NaHHBIX,
HAONIO/ICHUSAX W YTBEPXKICHUSX, MpeuiaraTb KPUTEPUM MJIs BBIABICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

e JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3buparTh JOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKACHUU (TMpsMble U OT MPOTUBHOIO),
MPOBOJIUTH CAMOCTOSITEIIHO HECJIOXKHBIE JIOKAa3aTEIbCTBA MaTeMaTUYECKUX (DaKTOB, BHICTPAUBATh
apryMEHTaIlMl0, TPHUBOJAWTH TPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJ1eHHs;

e BbIOMpaTh cHocob pemieHusl y4eOHOM 3adauu (CpaBHHMBATh HECKOJIBKO BAapUaHTOB PpELICHMUS,
BBIOMpaTh HarboJiee MOIXOSAIINIA ¢ YYETOM CaMOCTOSTENILHO BBIJIEICHHBIX KPUTEPHEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

® CIIOJIb30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUS, (opMynupoBaTh
BOMPOCHI, GUKCUPYIOIIKE MPOTHUBOPEUHE, MPOOIeMy, CAMOCTOIATEIFHO YCTaHABIUBATh HCKOMOE U
JTaHHOE, OPMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

® TMPOBOJUTH MO CAMOCTOSITENIPHO COCTABJICHHOMY IUIaHY HECJIOXHBIA KCIEPUMEHT, HEOOJBIIOe
HCCTIEOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKTY CO00ii;

® CaMOCTOSTENTHHO (HOPMYITUPOBATH OOOOIICHUS W BBIBOJABI IO peE3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHNsI, MCCIEI0BaHMUs, OLIEHUBATh JOCTOBEPHOCTh MOJYUEHHBIX PE3YyIbTaTOB, BHIBOJOB U
0000I1IeHMI;

® [POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUraTh MPEAMNOJIOXKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmaunmeii:

®  BBISBISITH HEJAOCTATOYHOCTh U M3OBITOYHOCTH MHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl PEIICHHS
3a/1auu;

e BBIOWpATH, AHATU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PASITAIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;
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e BbEIOMpaTh GOpMY MpencTaBieHUus HHOOPMAIIMHM U WIUTIOCTPUPOBATH PElIaeMble 337a4ll CXeMaMH,
TuarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIUSMU;

® OIICHMBaTh HAA&KHOCTh HHGPOpPMAIMK IO KPUTEPUSAM, TPEAJIOKCHHBIM YUYUTEIEM WM
chOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

® BOCHPUHHMMATH U (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH M IIEJISIMU OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUSI 110 XO/Ty PeLICHHUs 3a7auyi, KOMMEHTUPOBAThH MOJIy4YSHHBII Pe3ysIbTarT;

e B Xoje 00CYXKIEHHS 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYXAaeMOi TeMbl, IPOOJIEeMBbI, perraeMoit
3aJauu, BBICKA3bIBaTh WU, HALICJICHHBIC HA MOWUCK PEIICHHS, COMOCTABIATH CBOU CYXKICHUS C
CYXKICHUSIMH JPYTHX YYaCTHHUKOB JHaliora, OOHApY)KMUBAaTh Pa3Muue U CXOACTBO MO3MUIIMMA, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAXKEHUS;

® IIPEACTaBIATh pE3YJIbTaThl pEIICHUs 3a7aud, OKCIIEPUMEHTa, UCCIEAOBAHUSA, IIPOEKTa,
CaMOCTOSITENILHO BBHIOMpATh OpMAT BHICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTAIlMN U 0COOeHHOCTeH
ayJAUTOPUH;

® [IOHUMAaTh U UCIOIB30BATh MIPEUMYIIIECTBA KOMAHIHON U WHIAMBUAYAIbHON pabOThI IPH pPELICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

® T[PUHUMATH LIeJIb COBMECTHOH JAEATEIbHOCTH, IUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOM DPalOTHI,
pacmpeeNaTh BUIbI pa0doT, JOTOBAPUBATELCS, OOCYKIATh MPOIIECC B PE3yIbTaT paboThl, 00001aTh
MHEHUS HECKOJIbKHX JIFOJICH;

® yYacTBOBAaTh B IPYNIOBBIX Gopmax paboThl (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI
U JIpyrHe), BBIIOJHATH CBOI YacTb PAaOOThl U KOOPAMHUPOBATH CBOM ACUCTBUS C JIPYTHMMH
YJieHaMUd KOMaH/[Ibl, OLIEHWBAaTh KAauye€CTBO CBOEro BKJIaJa B OOIIMNA MPOAYKT MO KPHUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

PeryasiTuBHbIe yHHBepcaJdbHble yueOHbIE AeiicCTBUSA
Camoopranmusanmus:

®  CaMOCTOSITEIbHO COCTaBIIATH IUIAH, ITOPUTM PELIEHUS 3a7auu (MK €ro 4acTh), BBIOUPATh CIIOCO0
peleHust ¢ y4éTOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ y4éTOM HOBOW MH(pOpMalLUU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

e BJaJeTh CIOCO0AMHM CaMOIIPOBEPKH, CAaMOKOHTPOJII TMpolecca M pe3yiabTara pelIeHHs
MaTeMaTHUECCKOM 3a/1a9Hu;

® [PEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IPH PEIICHUH 3a7a4d, BHOCUTh KOPPEKTUBBI
B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJACHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIEHUBATh COOTBETCTBUE PE3yNbTaTa JEATEILHOCTH MOCTABICHHOMN LIETH U YCIOBUAM, OOBSICHATH
OPUYUHBI  JOCTMDKEHUS WIM HEJOCTHXKEHUs 1eJH, HaXOIuUTh OIIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHIty 00y4enus B 7 Kjacce 00yJaromuiics MOJIYYIUT CIETYIOIINE TPEIMETHBIC Pe3yabTaThl:

Yucja ¥ BBIYHCTICHHUSA

BrimonHsaTh, coueras yCTHbIE M MUChMEHHBIE TPUEMBI, apU(METUUECKHIE TCHUCTBUS C PAIlHOHAIbHBIMU
YHUCIIAMU.

HaxomuTh 3HaYeHUsT YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U TPUEMBI
BBIYHMCIICHHS 3HAaYEHU APOOHBIX BHIPAKCHUIA, COACPIKAIITNX OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.
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[TepexomuTh OT OgHOW (HOPMBI 3alUCH YHCEN K APYro (mpeoOpa3oBBIBaTh NECATHUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAIILHEIE YUCIIA.

OxpyrisTh yncia.

BbINOMHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUHN, OIICHKY 3HAUEHUI YMCIOBBIX BBIPAKEHUH.
BhbInonHATE AeiCTBUS CO CTENEHSIMU C HATypajlbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp  nmpakTUKO-OpUEHTHPOBAHHBIE  3aJauyd,  CBA3aHHBIE C  OTHOLIEHUEM  BEJIMYUH,
MIPOIMOPLIMOHAIBHOCTBIO BEIMYUH, MPOIEHTAMU, HHTEPIPETUPOBATh PE3YyIbTaThl PELICHUS 3a7ad ¢ y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PAacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Bath anredpanvyeckyro TEPMHUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS
y4ueOHOro Marepuana.

Haxomuth 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUCHUIX TIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHys 1EJIOT0 BBIPAKEHUSI B MHOTOWIEH NPUBEACHUEM MOJO0HBIX ClIaraeMsiXx,
PAaCKpBITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYWIEH M MHOTOWIeHAa Ha MHOTOYJICH, MPUMEHSTh
(dbopMyIbI KBaZpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOUIEHOB HA MHOYKUTENHN € TOMOLIBIO BHIHECEHUS 32 CKOOKH 00ILIEro
MHOYHTEJIS], TPYNITUPOBKU CJIaraeMBbIX, IPUMEHEHHS (POPMYIT COKpAIIEHHOTO YMHOXKCHHUS.

[IpumensaTh mnpeoOpazoBaHUs MHOTOYICHOB JSi PELICHUS pPa3IMuYHBIX 3aJad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HaTypalbHBIMU IIOKa3aTeasIMU i [peoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEiHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHAS NIpaBWa IEPEXoJa OT MCXOIHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, SABIISE€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METOIbl IPH PEIICHUH TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupate mpuMepsl THap 4YHCET, SBISIONUXCS pPEIICHHEM JHUHEHHOro YypaBHEHUS C JBYMS
IIEPEMEHHBIMH.

Crpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JIMHEWHOTO YpaBHEHHsSI C JIByMS IEPEMEHHBIMH,
M0JIb3YACh I'paKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemath cucteMbl IBYX THHEWHBIX YpaBHEHUH C IBYMS TIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocTaBnATh M pelarh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHUN IO YCIOBHUIO
3aJ1a4M, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJIyYE€HHBIN pe3ysbTar.

DOyHKIUH

N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATAM, JTy4H,
OTpPE3KH, HHTEPBAIbI, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha aIreOpanuecKoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJlaHHBIM KOOpAMHATaM, CTPOUTh TIpaduKu
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUN Y = [X].

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMH: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rTpaduueckuii crmoco® mMpeacTaBiIeHUs | aHanu3a WHGOPMAIMK, U3BIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEM.

K konIty o0yuenus B 8 kjacce 00y4aroImuiics MoJyduT CaeIyIoIue NpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYMCIICHUSA

Hcnonb30BaTh HauyaidbHbIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIbHBIX YHUCEN AJS CpaBHEHUS,
OKPYTJICHHS ¥ BBIYUCIIEHUN, N300pakaTh IEWCTBUTEIIbHBIC YKCIIa TOYKAMH Ha KOOPIMHATHON TIPSIMOM.
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[IpuMeHATh NOHATHE apU(PMETUYECKOTO KBaJPAaTHOIO KOPHSA, HAXOAUTh KBaJpaTHbIE KOPHH,
UCMOJb3ysl NPU HEOOXOAMMOCTH KaJbKYJSATODP, BBIMNOJHATH NPeoOpa3oBaHUs BBIPAKEHHH, coleprKallux
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX Jpo0Oei 1 cTerneHel uncna
10.

AsredOpanyeckue BbIpasKeHH s

[IpuMeHSATh TMOHSATHE CTENEHU C IIeNBIM IOKa3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUsl BhIPAKEHUH,
COJZIep KAIIMX CTEIECHHU C LEIBbIM II0Ka3aTeIeM.

BbINONHATE TOXKAECTBEHHbIE NPe0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTs peoOpa30BaHMs BRIPAKESHHUH ISl PELICHUS Pa3IMYHbBIX 33/1a4 U3 MATEeMaTHKU, CMEKHBIX
IIPEIMETOB, U3 PEaIbHON IIPAKTHUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiHblE, KBaJpaTHbIE ypaBHEHUS M pallMOHAJIbHBbIC YpPaBHEHHS, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IE€PEMEHHbBIMHU.

[IpoBoguTh mpocTEdIME HCCIENOBaHUS YPABHEHUMM M CUCTEM YPAaBHEHMM, B TOM 4YHCIE C
IPUMEHEHUEM TIpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTeMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuth OT cilOBECHOW (OPMYIUPOBKHM 3aJaud K €€ anredpanyeckoil MoJEIH € IOMOILbIO
COCTaBJICHUS YPaBHEHHUS WIM CHCTEMBbl YPABHEHMM, MHTEPIPETHUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYEHHBIN pe3yJIbTar.

[IpumeHsTh CBOWCTBA YHMCIOBBIX HEPABEHCTB [UIsl CpPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW NEPEMEHHOM W WX CHCTEMBI, J1aBaTh TI'papUUECKyl0 WLTIOCTPALUI0 MHOXKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonumarh M HCIONB30BATh (PYHKIHMOHAIBHBIE TOHATUS W S3bIK (TEPMHHBI, CHMBOJMYECKHE
0003Ha4YEHHUsI), ONPEAEIATh 3HaUCHHE (PYHKIMU [0 3HAYEHUIO apryMeHTa, ONpeneisTh CBOWCTBAa (DYHKIUU
o e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBATH CBOACTBA YHCIOBOH PYHKIH IO &8 rpaduKy.

K xonity 00yuenus B 9 kijacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJ0YNBATE PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BeimonuaTe apupmeTnueckre JecTBUs C palliOHATIbHBIMU YHCIIaMH, COUETasi YCTHbIE U MTUCbMEHHBIE
MPUEMBI, BHITIOJIHATH BHIYMCICHHSI C HPPALMOHATIbHBIMU YUCIIaMHU.

HaxomuTh 3HaueHHs cTeneHell ¢ LeabIMU MOKa3aTelsIMU U KOPHEH, BBIYUCIAT 3HAUEHUS YHCIOBBIX
BBIPAKCHUM.

OKpyriTh JEHCTBUTENBHBIE 4YHCIA, BBINOJHATH NPUKUAKY pe3yjibTaTa BBIYUCICHHM, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemrare nuHelHbIe U KBaJIpaTHbIE YpaBHEHHs, YPAaBHEHUS, CBOJSIIMECS K HUM, IPOCTEHIINE TPOOHO-
paloHaIbHbIE YPABHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPaBHEHU C IByMs IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemate TeKCTOBBIE 3aaud anreOpanyeckuM CIIOCOOOM C TMOMOIIbIO COCTaBIECHUS YpPaBHEHUS WU
CUCTEMBI JIByX YPaBHEHHMH C JBYMs IEPEMEHHBIMHU.
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[IpoBoauTh mpoOCTEHIIME WCCICIOBAHUS YPaBHEHUW M CHUCTEM YpaBHEHUW, B TOM YHUCJIE C
NpUMEHEHHEeM rpaduueckux mpeacTaBieHul (ycTaHaBIMBaTh, HWMEET JM YPaBHEHHME WU CHCTEMa
YpaBHEHUU pEIIeHUs], €CJI UMEET, TO CKOJIbKO, U ITpouee).

Pemiate nMHeEliHBIE HEPABEHCTBA, KBaJApPAaTHbIE HEPABEHCTBA, M300pakaTh pPEIICEHUE HEPABEHCTB Ha
YHCIIOBOM MPSIMOIA, 3aMMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEPaBEHCTBO, M300pa)KaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alIUCHIBATH PEIICHHUE C
MTOMOIIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PELICHUH Pa3IMYHBIX 3a]1au.

DOYyHKIUHT

PacrioznaBate (YyHKIMK W3YYCHHBIX BHAOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIIONOXKCHHE Ha

KOOPJIMHATHOM TUIOCKOCTH rpadpukoB PyHKImid Buga: y = kx, y =kx + b,y =k/x, y=ax2 + bx + ¢,y =x3,y
=X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMiT KOIQUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M H300pakaTh CXeMaTU4YeCKM IpadUKM KBaJpaTUYHbIX (DYHKIMH, OMHUCHIBATH CBOWMCTBA
KBaJPaTUYHBIX (PYHKIWH 110 UX TpaduKam.

Pacnio3naBath KBagpaTHUHYIO0 QYHKIUIO IO (popMyIie, MPUBOIUTH MPHUMEPHI KBaIPATUIHBIX ()yHKIIHN
U3 peaibHOH KU3HU, PU3NKH, TEOMETPHH.

YucJi0BbIe NOCJIEA0BATEIbHOCTH H POIPeCcCUH

PacnioznaBath apupmMeTHYECKyI0 U TEOMETPUUECKYIO TPOrPECCUU IIPU Pa3HBIX cOoco0ax 3adaHuUs.

BbINONHATE  BBIYMCIEHUS €  HUCIOJIB30BaHMEM (QOpMYyJa N-ro 4jeHa apu@MeTuyeckol u
reOMETPHUECKON IPOrpeccuii, CyMMBbI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHbI IOCIE0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemartp 3aaun, cBsI3aHHBIE C YUCIOBBIMU IIOCJIEI0BATENBHOCTIMY, B TOM YMCIIE 33/1a4 U3 peaibHOI
YKU3HHM (C UCTIOIH30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Ne o/ KonTposabHubie
NporpaMmabl Bcero pecypcel
padoThI
4 .P
1 1CIa H BRITHCICHI. TatMOHAIILHBIC 25 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
qrcia
2 AnrebpanuecKue BHIPAKCHUS 27 1 bubmuoreka LIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHHUs 1 HEpaBEHCTBA 20 1 bu6nuoreka L{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKmm 24 1 bubmoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 0000IIEHNE 6 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5

8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoanuyecTBo 4acoB

JJieKTpOHHBIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE
pecypcsl

ypaBHEHUS

Ne ni/m
NMpPorpaMmblI
KonTpoJsbHbie
Bcero
padoThI
1 Uucna u Berunciienus. KBagparueie KOpHU 15 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
4 .
2 MCIIA  BIMUCICHHA. CTETISHE C LeTbM 7 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
MOKa3aresaeM
A .
3 nre6panqevcxﬂf: BRIPDRCHHA 5 1 bubnmoreka [{OK https://m.edsoo.ru/7f417af8
KBanmparHsiii TpéXuiieH
A .
4 ArCOPAHHICCKAC BLPAKCHILA 15 1 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
.K
5 YPaBHCHHA U HEPABCHCTBA. KBajpaTHbie 15 1 bu6nmnoreka LIOK https://m.edsoo.ru/7f417af8
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VYpaBHeHus u HepaBeHCTBA. CHCTEMBI

6 . 13 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
ypaBHEHUU
7 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
8 Oynkiuu. OCHOBHBIE TOHATHUS bubmuoreka LIOK https://m.edsoo.ru/7f417af8
9 Oynaknuu. Yucnoeie PyHKITUN bubmuoteka [{OK https://m.edsoo.ru/7f417af8
10 [ToBTropenue u 0600IIEHNE 1 bubmuoreka LIOK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5
9 KJIACC
KounyecTBo 4yacoB
HaumenoBaHue pa3ieioB U TeM JyeKTpOoHHBIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
Ne ni/mm KonTposabHble
NMPOrpaMMblI Bcero pecypchl
padoTsbI
1 Huera 1 phrincienis. JlHCTBRTENbHbIE 9 bubmuoreka [{OK https://m.edsoo.ru/7f419d08
qrcia
2 ypaBIjeHHﬂ 1 HepafeHCTBa' Y paBHeHHA ¢ 14 1 bubnuoreka I{OK https://m.edsoo.ru/7f419d08
OJIHO TTepeMEeHHON
3 yPaBHeHHf{ 1 HEpaBeHCTBA. CHCTEMEI 14 1 bubmuoreka [{OK https://m.edsoo.ru/7f419d08
YpaBHCHHIA
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubnuoreka LIOK https://m.edsoo.ru/7f419d08
OyHKITIHN 16 1 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
YucnoBble OCIEA0BATEILHOCTH 15 1 bubmuoreka [{OK https://m.edsoo.ru/7f419d08
I1
7 OBTOPEHIE, 0G0DMIEHIE, CHCTeMATH3AII 18 1 Bubnmorexa [IOK https:/m.edsoo.ru/7f419d08
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

[okymeHT co3aaH B anekTpoHHon copme. Ne 103 ot 01.09.2023. UcnonHuTens: 3arHynnuHa IM.H.
Ctpanuua 12 u3 14. Ctpanuua cosgara: 01.09.2023 17:35

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

[okymeHT co3aaH B anekTpoHHon copme. Ne 103 ot 01.09.2023. UcnonHuTens: 3arHynnuHa IM.H. 0 INEKTPOHHbIA
Ctpanuua 13 us 14. Ctpanuua cosgara: 01.09.2023 17:35 =¥ TATAPCTAH



Inct cornacoBaHusa k gokymeHTy Ne 103 ot 01.09.2023
MHuumnaTop cornacosaHua: 3anHynnuHa .H. [JupekTtop
CornacoaHue nHnyumposaHo: 01.09.2023 17:35

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 Bannynnuua IH. 01.09.2023 - 17:36
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