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HOACHUTEJIBHAA 3AIINCKA

AunreOpa sIBJISIETCSI OJTHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHAa 00ECHEeUMBACT M3yYCHUE NPYTrUX IUCIHILINH, KaK
€CTeCTBEHHO-HAYYHOT'0, TaK W TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUISl MPOJODKEHUST 00pa30BaHMs M B TOBCEAHEBHOM >KH3HU.
Pa3BuTne y oOydarommxcs HAyYHBIX TPEICTABICHHA O MPOWCXOXKICHUU W CYIIHOCTH alreOpanveckux aOCTpaKIHid, Croco0e OTpakeHUs
MaTeMaTHYEeCKOMN HayKOﬁ SIBJICHAN M ImponecCoOB B MpUpPOAC U O6H1€CTB€, POJIM MATEMATHYCCKOI'O MOJCIMPOBAHMA B HAYyYHOM IIO3HAHHMU W B
MPaKTUKE CTHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KAueCTB MBIIUICHHUS, HEOOXOAMMBIX IJI aJanTallid B COBPEMEHHOM
uugppoBoM ooduectBe. M3yuenue anredpsl oOecrieunBaeT pa3BUTHE YMEHHUS HaOI0JaTh, CPaBHMBATH, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CTIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOM JIEHCTBHS U BBIBOIBI, (GOPMYITHPOBaTh yTBEpkKAcHUS. OCBOCHHE
Kypca anreOpbl o0ecrieyuBaeT pa3BUTUE JOTMUECKOTO MBIIIJIEHHUS O0OY4YaIOIINXCs: OHU HUCIIOJIb3YIOT JE€AYKTUBHbBIE U UHIYKTUBHBIE PacCyXJIEHUS,
00001IeHNE ¥ KOHKPETH3alluio, adcTparupoBanue W aHaimoruro. OOydeHuwe anrebpe MpeanojaraeT 3HAYMTENbHBIH OOBEM CaMOCTOSTEIBHOU
JESTETBbHOCTH 00YJarOIUXCsI, TTOITOMY CaMOCTOSATENILHOE PEIICHHE 3a1a4 SIBIIICTCS pealTu3alfield e TeIbHOCTHOTO MTPUHITUITA 00yICHUSI.

B ctpykType mporpammel yaeOHOTO Kypca «Anredpay it OCHOBHOTO 00IIero oOpa3oBaHts OCHOBHOE MECTO 3aHUMAIOT COJEpPKaTeIbHO-
METOIMYECKUE JIMHUK: «Huclia U BBIYUCICHHS», « AreOpandecKre BBIPAKCHHS», «YpaBHEHHSI W HEpPaBEHCTBa», «DyHkuuny. Kaxmas u3 aTux
COJIepKATEIHHO-METOIMYECKUX JIMHUI Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET M3YYEHUS Kypca, B3aUMOJCHCTBYS C IPYTUMH €ro JMHHUSIMHU. B
XO0I€ U3YyUeHHsI Y4eOHOTO Kypca 00y4aronIuMCs TPUXOUTCS JIOTHYECKH PacCyKIaTh, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH sI3bIK. B CBsI3M C
9THM B TpOTpaMMy Yy4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3Jieiax
MaTEeMaTU4YeCKOTO 00pa3oBaHUs M CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYalONIMMHCS OCHOB YHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO S3bIKA.
ConiepkaTeIbHOU M CTPYKTYPHOH 0COOCHHOCTBIO YUEOHOTO Kypca «AJredpay sSBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanue JnuHUH «YuCiia W BBIYMCICHUS CIY)KUT OCHOBOW JUISl JAJIbHEWIIErO M3YYEHHS MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
oOyJaromuxcs JOrM4ecKoro MbIIUIEHUS, POPMUPOBAHUIO YMEHHMS TTOJIb30BATHCS AITOPUTMAMH, a TAKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JJIsl TOBCETHEBHOM XKM3HU. Pa3BUTHE MOHATHUS O YKMCe HA YPOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHus CBA3aHO C PAllMOHAIBHBIMU U
UppalMoOHAIBHBIMU YUCIIaMH, (POPMUPOBAHUEM TIPEJICTABICHUH O JEHCTBUTEILHOM 4YHCIIE. 3aBEpIIEHUEe OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K

cpenHemy obiieMy 00pazoBaHUIO.



Conepxanue [ByX anreOpamveckux JUHHA — «AnreOpanyecKkue BBIPOKEHHUS» M «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET
¢dbopmMupoBaHHI0 Yy OOy4aromuxcs MaTeMaTHYECKOTO armapara, HeOOXOIMMOTO I pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX IMPEIMETOB M
MPAaKTUKO-OPHEHTHUPOBAHHBIX 3a7ad. Ha ypoBHe OCHOBHOTro oOmiero oOpa3oBaHusi y4eOHBIH MaTepHall TPYNIHPYETCS BOKPYT PallMOHAIBHBIX
BBIpaKeHUH. AnreOpa JeMOHCTPUPYET 3HAUCHHE MATEMAaTHKH Kak S3bIKa JUIsl TIOCTPOCHHUS MAaTEMaTWYECKUX MOJIENICH, ONMCaHMs TPOLECCOB H
SABIICHUH peanbHOro MHUpa. B 3amaun o0ydeHus anreOpe BXOAAT TakKe TalbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS, HEOOX0AUMOTO, B
YaCTHOCTH, JUISI OCBOCHHUS Kypca MH(OPMATHKH, W OBJIAJICHHE HaBBIKAMHU ICTYKTUBHBIX paccyxkjaeHuil. [IpeoOpazoBanne CUMBOJBHBIX (HOpM
CHOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUsI, CIIOCOOHOCTEHN K MaTeMaTHYE€CKOMY TBOPUYECTBY.

Conepxxanrie (GYyHKIIMOHATBHO-TpAQUUECKONW JIMHUU HAIEJIEHO Ha TOJIy4eHHE OOYJaroIIMMUCS 3HAHUKA O (DYHKIMSIX Kak BaKHEUIIen
MaTeMaTHYeCKOH MOJIENH JIJIsl OTICAHUS U MCCIeOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB W SBJICHUH B pHUpOJe U oOmecTBe. M3yueHne mMarepuaia
CTIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIWXCS YMEHHS HCIOJb30BAaTh PA3IMYHBIC BBIPA3UTEIFHBIC CPEICTBA SI3bIKA MAaTEMATHKH — CJIOBECHBIE,
CHMBOJIYECKHE, TpadUecKue, BHOCHUT BKJIal B (POPMHUPOBAHHUE MPEICTABICHHUA O PO MAaTEMATHKU B Pa3BUTHH IUBUIIM3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY TIaHy B 7-9 Kiaccax m3ydaercs ydeOHBIH Kypc «AnreOpa», KOTOPHIH BKIIIOUYAET CIEIYIONINE OCHOBHBIC Pa3Jeibl

conepkanus: «Hucna u BEIYUCICHU», «ANreOpandyecKkre BhIpaKEHUA», «Y paBHEHUS U HEPAaBEHCTBa», «DyHKLIUNY.

Ha n3yuenune yaeOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kimacce — 102 gaca (3 yaca B Hezgento), B 8 kinacce — 102 gaca (3 gaca B

Heneno), B 9 kimacce — 102 vaca (3 gaca B Heenio).



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

Jpo6u OObIKHOBEHHBIE M JIECATHYHBIE, MEPEXO0Jl OT OJHOM (opMmbl 3amucu poleit k npyroi. IloHaTne pannoHalIbHOrO YHMCHA, 3aMUCH,
CpaBHEHHME, YIOPSIOUMBAHUE pAlMOHAIbHBIX 4yucell. ApudmeTrnyeckue ASUCTBHS C pallMOHaJIbHBIMU YMciaamu. PemieHue 3aaay u3 peaibHOU
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpENETIeHHe, MPeoOpa3oBaHue BBIPAKEHUH HAa OCHOBE OIPENENICHUS, 3aliCh OOJBIIMX YHCEN.
[IpoueHTsl, 3anMCh MPOLIEHTOB B BHUJE ApoOH M ApoOu B BHUJAE MPOLEHTOB. Tpu OCHOBHBIE 337a4d Ha MPOLEHTHI, PEelIeHHE 3aJady U3 peaabHOI
MIPaKTUKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENN HATYpaJbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHON. JlomycTrMble 3HaueHus epeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEK LY
BEIMYMHAMU B BHUJE (GopMyisl. Beruncinenus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUMH, TOXKJIECTBEHHO PaBHbIC BBIPAKEHMS,
IIpaBUJIa IPE0Opa30BaHUs CYMM M IIPOU3BEACHUH, TPABUIIA PACKPBITHSA CKOOOK M MIPUBEIECHUS NOJOOHBIX CIaraeMblIX.

CBOMiCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnowiensl U MHorouwieHsl. CreneHp MHorowieHa. CroXeHHE, BBIYMTAHHME, YMHOXKEHHE MHOTOWICHOB. POpMysbl COKpaléHHOIO
YMHOKEHUS: KBaZpaT CyMMBbI U KBaapar pasHoctu. @opmyna pa3sHOCTH KBaapaToB. Pa3iioskeHne MHOrO4IEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUs, [TpaBUiIa IPe0Opa30BaHUs yPaBHEHUS, PABHOCHIIBHOCTb YpaBHEHUIA.

JIuHeliHOe ypaBHEHHE C OJHOM IEPEMEHHOW, YHMCIIO KOPHEH JIMHEMHOIO YpaBHEHHUs, pEIIECHUE JIMHEWHBIX ypaBHeHui. CocraBieHue
YPaBHEHUH IO YCIOBUIO 3aJjaul. PenieHne TeKCTOBBIX 3a1a4 C IIOMOILBIO YPABHEHUM.

JIuHeliHOE ypaBHEHHUE ¢ JABYMs NepeMeHHbIMU M ero rpaduk. Cucrema JBYX JUHEMHBIX YpaBHEHHUI ¢ AByMs nepeMeHHbIMHU. Perienue
CHCTEM YpaBHEHHH cr1ocoO0M 1o AcTaHOBKHU. [Ipumeps! peleHns TEKCTOBBIX 3a/1a4 ¢ TIOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha npsimMoii. YucnoBble MpoMexyTku. PaccTosiHre Mexay AByMsI TOUKAMH KOOPIMHATHOM MPSAMOM.



[IpsmoyronpHast cucrema koopauHaT, ocu Ox m Oy. Abcmucca ¥ OpJuHATAa TOYKH HAa KOOPIUHATHOW TuIOCKOCTH. IIpumepsr rpadukos,
3agaHHbIX (opmynaMu. UteHune rpaduKoB peanbHbIX 3aBUcHMOCTed. llonstre ¢ynkumu. 'papux ¢ynkimuun. CpoiictBa ¢yHKiumil. Jluneiinas
bynkuws, e€ rpaduk. ['paduk pynkuuu Yy = |X|. ['paduyeckoe penicHne TMHEHHBIX YPAaBHEHUI U CHCTEM JIMHEHHBIX yPaBHEHHIA.

8 KIIACC

Yucsia 1 BBIYUCTEHUS

KBanparuslii kopenb u3 uncina. [lonstue o6 uppanvoHanbHOM yucie. JlecaTuyHble MpUONMKEHUS MppalUoHaIbHBIX uncen. CoiicTBa
apru(METUYECKUX KBAIPATHBIX KOPHEW U WX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIIOBBIX BHIPAKEHUHN U BRIUUCICHUSIM. [|efiCTBUTENBHBIE YnCTIa.

CreneHsb c 1enbIM MoKasareseMm 1 €€ cBoiictBa. CTaHgapTHas 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBagpatHelii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUIeHA HA MHOKHUTEIIH.

AnrebOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CroxxeHue, BBIYUTAHUE, YMHOXKECHHE, JCJICHHE alre0pamdecKux
npob6eii. PanimonanbHble BEIpaKEHUS U UX MpeoOpa3oBaHUe.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHeW KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUMH, CBOISAIIUXCSA K JTUHEHHBIM U
kBagpaTtHbIM. [IpocTeiimue npoOHO-paMoHaIbHbIC YPaBHEHUS.

I'paduueckass mHTEpHpETaMs YPAaBHEHHH C JBYMS MEPEMEHHBIMH U CHUCTEM JIMHEWHBIX YpaBHEHUW C ABYyMs TepeMEHHBIMH. [Ipumepbl
peuIeHusl CUCTEM HEJTMHEHHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 alNredpandeckium crocoooMm.

UucnoBsle HepaBeHCTBA M MX cBoMcTBa. HepaBeHCTBO ¢ OJHON NepeMeHHON. PaBHOCHMIBHOCTh HEpaBEHCTB. JIMHENHbIE HEpPABEHCTBA C
0JHO# epeMeHHOU. CHUCTEeMbI IMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUUH

[Tonstue Gpynkuuu. O61aCTh ONpeAeTIeHUS U MHOKECTBO 3HaueHUU (QyHkiuu. CrocoOb! 3aaanus QpyHKIUI.

I'paduk pynkiuu. Yrenue cpoiictB ¢pyHkiuu no e€ rpaduxy. [Ipumepsl rpagukoB GyHKINN, OTPAXKAIOMIUX PEATbHBIE TPOIIECCHI.

OyHKIMH, ONMUCHIBAIONINE MPIMYI0 U 00paTHYIO MPOMOPLHUOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHkuun y = X2,y = X3,y = VX, y=|x|.
I'paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KIIACC

Yuciaa v BLIYUCJIECHUSA



PannonanpHple yncna, UppanyoHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEYHbIE AECATUYHBbIE IpOOM. MHOXKECTBO AEHCTBUTEIBHBIX UYHCEN,
NEUCTBUTENbHBIE YMCIa KaK OECKOHEUHbIE JECSITUYHBbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHUE MEXKAY MHOKECTBOM JEHCTBUTEIBHBIX
YHUCeNl U KOOPAVMHATHOM MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apu(METHIECKHE ACHCTBUS C JCHCTBUTEILHBIMU YNCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTEIBHOCTD MTPOLIECCOB B OKPYKAIOIEM MUDE.

[TpuOmmxkE€HHOE 3HAU€HNE BETMYMHBI, TOUHOCTD NpuOMmkenus. Okpyrienue uyncen. [Ipuknaka u oleHka pe3yabTaToOB BHIYMCICHUI.

YpaBHeHUsS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOAIINXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapatHoe ypaBHeHHE. [Ipumepsl pemieHus: ypaBHEHUN
TpEThEN U YETBEPTOU CTEIEHEN PA3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOGHO-paliiOHaNIbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1au alre0panyeckuM METOJIOM.

VYpaBHeHUE ¢ IByMs MIEPEeMEHHBIMU U €ro rpaduk. PemeHune cucrtemM nByX TUHEHHBIX YpaBHEHUM C ABYMs IepeMEHHBIMU. Perenue cucreM
IBYX YpaBHEHHH, OJIHO W3 KOTOPBIX JHMHEIHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas WHTEprpeTanusi CUCTEMbl YpaBHEHHH C JByMs
IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33724 anreOpandeckKuM CrIocoOoM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJTHOM MEpPEeMEHHOW. PemieHune cUcTeM JTMHEMHBIX HEPaBEHCTB C OAHOW mnepeMmeHHOW. KBamparHbie
HepaBeHCTBa. ['paguueckast HHTEpIIpeTalisl HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs [IEPEMEHHBIMU.

D yHKUUHA

KBagpatnunas ¢pynkuus, e€ rpaguk u coiictsa. [lapabosa, KoopAnHATHI BEPIIMHBI Iapad0JIbl, 0Cb CAMMETPHUH M1apadOJIbl.

Ipaduku byrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicrsa.

YucioBbIe MOCTEI0BATEILHOCTH U NPOrPecCHH

[ToHsiTHe YMCIIOBOM MOCIIE0BATEILHOCTH. 3a/laHUE MOCIIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyrnoit u popMysoii N-To uieHa.

Apugpmernueckas U reomerpuueckas nporpeccur. Popmynbl N-ro uwieHa apuMETHUECKOW M IeOMETPUYECKOM MpOrpeccuid, CyMMbl
IIEPBBIX N WICHOB.

N300paxeHue YiaeHOB apu(PMETHUECKOM M TIeoOMEeTpUYecKOoll Nporpeccuil TodkaMM Ha KOOpPAMHATHOM IockocTH. JIMHEWHBIH u
9KCHOHEHIMAIBHBIA pocT. CII0KHBIE TIPOLICHTHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yroTCs:

1) naTpuoTHYeCKoe BOCIIUTAHHE:

MPOSIBIIEGHUEM MHTEpeca K MPOIIJIOMY M HACTOAILIEMY POCCUHCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHMSIM POCCHHCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTHYeCKOM IIKOJIbI, K MCIOIb30BAHUIO ATUX JOCTH)KEHUHN B IPYrUX HayKax U MPHUKIAIHBIX cepax;

2) rpa:kaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0sI3aHHOCTEW TIpaXkJIaHWHA W peau3allid €ro mpas, MPeICTaBICHHMEM O MAaTeMaTHYeCKHMX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MpOLELyp TpaKAaHCKOro oOuiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJICHHUIO ATHUECKUX MPOOIIEM, CBA3AHHBIX C MIPAKTHUECKUM PUMEHEHHEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX
IIPUHLIMUIIOB B JESATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:
YCTAaHOBKOM Ha aKTHBHOE y4YacTHE B pEHICHHM MPAKTUYECKUX 3a/ad MaTeMaTU4YecKOl HamnpaBiIeHHOCTH, OCO3HAHHUEM Ba)KHOCTHU

MaTeMaTH4YeCKOTO 00pa3oBaHMs Ha MPOTSHKCHUM BCEH JKM3HM ISl YCIIEUTHOW MpPO(ECCHOHATBHON AEATEIHHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BEIOOPOM M MOCTPOCHHEM WHIWBUAYAILHOW TPACKTOPUU 00pa30BaHUs M KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 00IIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIMTaHMeE:

CIOCOOHOCTBIO K AMOIMOHAIIEHOMY U 3CTETUYECKOMY BOCIPHSITHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHM, PACCYKICHHH, YMEHHIO
BUJICTh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIMCH B JEITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIIOBEKa,
MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MAaTEMATHYECKONH HAYKH KakK C(epbl YSIOBEUECKOW JESTEIBHOCTH, 3TANOB € Pa3BUTHUS M 3HAYMMOCTH IS
pPa3BUTHUS IUBWIM3AIMK, OBIAJCHHUEM S3bIKOM MAaT€MaTUKU M MaTeMaTH4eCKOW KyJIbTypoW Kak CpEACTBOM IO3HAHHUS MUpA, OBIAJCHHUEM
MPOCTEHIINMH HaBBIKAMU UCCIIE0BATENBCKOM IESATENBHOCTH;

6) pusnueckoe BocniuTanue, GopMUpPOBaAHHE KYJILTYPHI 310POBbSI H AMOLMOHAIBLHOT0 0JIATONOTYYHs:



TOTOBHOCTBIO IIPUMEHSITh MAaTeMAaTUYCCKUE 3HAHKS B MHTEPECAX CBOETO 3JI0POBBS, BEJACHHS 3I0POBOTO 00pa3a >KU3HU (3I0pOBOC MUTAHHE,
cOaaHCHPOBAaHHBIA PEKUM 3aHATHH M OTIbIXa, peryisipHas (Gu3uveckas akTUBHOCTH), C(DOPMHPOBAHHOCTBHIO HaBbIKA PEQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro YeJIOBeKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHMEHTAIlMeN HAa MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUH ISl PEIICHHs 3a/1a4 B 00JACTH COXPAHHOCTH OKPYXAIOIIECH CPeibl, TIIaHUPOBAHMS
MOCTYIKOB U OIICHKU WX BO3MOXHBIX MOCJIEICTBUIA JIJISi OKPYXAIOIIEH Cpefbl, OCO3HAHMEM TJIOOAIIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U
IIyTEN UX PEIICHMS;

8) ajanTanus K M3BMEHSAIOIUMCS YCJIOBUSIM COLMATbHOH M NPUPOAHON Cpelbl:

TOTOBHOCTBIO K JCWCTBUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, TOBBIMICHHIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO
NEeSTETPHOCTh, B TOM YHCIE YMEHHE YYHUTBhCS y JPYrUX JIIOACH, MPUOOpEeTaTh B COBMECTHOM NEATETHHOCTH HOBBIC 3HAHUS, HABBIKA W
KOMIIETSHITUHU U3 OTIBITA IPYTHX;

HEOOXOMMOCTHIO B (DOPMUPOBAHUHM HOBBIX 3HAHWU, B TOM 4Yuciie (OPMYITHPOBATH HICH, TTOHSATHS, TUIIOTE3bl 00 0OBEKTaX W SBIICHUSX, B
TOM YHCJI€ paHee HEU3BECTHBIX, 0CO3HABATH ACPUIINTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TIJITAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHHMMATH CTPECCOBYIO CHTYAllUI0 KaK BBI30OB, TPEOYIOIMMA KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U ACUCTBUSA, HGOPMYITHPOBATh M OLICHUBATh PUCKH U TIOCIEACTBUS, (OPMHUPOBATDH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

® BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKA MATEMATHYECKHUX OOBEKTOB, TMOHSATHUH, OTHOIICHUH MEXAY HOHATHIMH,
(dbopMynupoBaTh OMpeNeieHUs MOHSATUH, YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(UKalMu, OCHOBAHUS Uil OOOOIIEHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

® BOCIPHHHUMATH, (GOPMYIUPOBATH U MPEOOPA30BHIBATH CY)KJICHUS: YTBEPAUTEIbHbIE U OTPUIATENIbHbIC, MHIUYHbIC, YACTHBIE U 00IIue,
YCIIOBHBIE;

® BBIABIATh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeurs B (akTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSIX,
npeasiaraTb KpUTEPUU JJIs BBISBJICHHS 3aKOHOMEPHOCTEN U TPOTHUBOPEUUI;

e JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUEHHH, YMO3aKIIFOUEHHUI M0 aHAJIOTUH;



pa3buparh JOKa3aTeIbCTBA MAaTEMAaTUYCCKHX YTBEPXACHUU (TIPSMBIE M OT MPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIC
JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX (DaKTOB, BBICTpAUBaTh apryMEHTAIMI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEpPHI, O0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATh crioco0 pemieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHHUs, BBIOMpPATh HanOo0Iee MOIXOIAIIHHA ¢ yIETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbCcKue AeiiCTBUS.

WCTIOJIH30BaTh BOTPOCHI KaK MCCIENIOBATEIbCKUI MHCTPYMEHT MO3HAHHS, (HOPMYIHPOBATH BOMPOCHI, (PUKCHPYIOMIME MPOTHBOPEUHE,
po0ieMy, cCaMOCTOSITENTFHO YCTaHABIMBATh UCKOMOE M JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;
IPOBOANTH MO CaMOCTOSITENBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIH AKCIIEPUMEHT, HEOOJBIIOE HCCIEJOBAHUE IO YCTAaHOBJICHHUIO
0COOEHHOCTE MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COOO0M;

CaMOCTOSITENIEHO (OPMYIIMPOBATH OOOOMICHHUST M BBIBOJBI IO PE3yJbTaTaM TPOBENEHHOTO HAOIIOACHUS, WCCIEIOBAHUS, OIICHUBATH
JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIEHUII;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKKE BBIABUIaTh MIPEAOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIH, TAaHHBIX, HEOOXOIUMBIX JIJIS PEIICHHS 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIX BUJIOB M (DOPM MPEICTABICHHS;
BBIOMpATh GOpPMY MpEACTaBIICHUs HHGOPMAILIMU M WUTIOCTPUPOBATh PeIlaeMbIe 3a/1a4l CXeMaMH, JUarpaMMaMH, HHOM rpaduKoil U ux
KOMOMHAIUSAMU;

OILICHUBATh HANEKHOCTh I/IH(l)OpMaI_II/II/I 10 KpUTCPUAM, ITPEAIOKEHHBIM YUYHUTCIIEM UIIU C(l)OpMyanOBaHHBIM CaMOCTOATCIIbHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

BOCIPUHMMATh U (OPMYJIMPOBATH CYKIECHUS B COOTBETCTBMM C YCIOBHUAMHU M LENSMH OOLIEHMS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh
CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XO/AYy PELICHMs 3a/aud, KOMMEHTUPOBATh IOJyYSHHBbIH
pe3yibTar;

B XoJie OOCYyXJeHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl, IpoOJeMbl, pellaeMoi 3ajaud, BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha MOUCK PELIeHHUs], COTIOCTABIATH CBOU CYXIEHUS C CYXACHUSIMH APYrMX YJaCTHUKOB JHajora, OOHapyKUBaTh pa3jindyue
U CXOJICTBO MO3MLIUH, B KOPPEKTHOH GopMe (GOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3yIbTaThl PELICHUS 3a/1auH, SKCIIEPUMEHTA, UCCIIeI0BaHMsl, IPOEKTa, CAMOCTOSTENIbHO BEIOUpATh (hopMaT BHICTYIIJICHUS
¢ y4€TOM 3ajJiay Npe3eHTalMl 1 0COOCHHOCTEH ayIuTOPHH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON pabOTHI MPHU peIIeHUH yUeOHBIX MaTeMaTHYECKHX 3a/1a4;



NPUHUMATh IeJIb COBMECTHOHM JEATENbHOCTH, IJIAHMPOBATh OPraHM3aLHUI0 COBMECTHOH paloThl, pacmpenensiTh BHIBI padoT,
JIOTOBAPHUBATHCS, 00CYKAATH POIIECC M Pe3yIbTaT pabOThI, 0000IIAaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B I'PYMIIOBBIX Gopmax paboThl (0OCYKIACHHS, OOMEH MHEHHSIMH, MO3TOBBIC IIITYPMbI M JIPYTHE), BBITIOIHATL CBOKO YaCTh
pa6OTI)I U KOOPpAWHUPOBATH CBOU IICI\/JICTBI/ISI C ApyruMu 4JICHAMHW KOMaHAbI, OCHUBATH KAaUYCCTBO CBOCIO BKJIaJla B O6H1Hﬁ MMPOAYKT I10
KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

® CaMOCTOATEIbHO COCTaBJIATH IUJIaH, AJITOPUTM pElIeHUs 3aAayd (WM €ro 4acTh), BBIOMPATh CHOCOO peHieHHs ¢ y4ETOM HMEIOLIUXCS

peCypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaApHAHTHI PEUICHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

e BJIAJIETh CrIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIlecca U pe3ylbTara PeleHusl MaTeMaTHuecKo! 3a1a4u;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3aJa4, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSATENHCTB, HAWIECHHBIX OIMHUOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3y/lbTaTa JESATEIbHOCTU TIOCTABJICHHOM I€IM M YCIOBUSIM, OOBSCHITH HPUYUHBI JOCTHXKEHUS WU
HEJOCTHKEHHUS 1IeTTU, HaXOJUTh OMINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHI
K xoHIty 00y4ueHust B 7 Kj1acce 00OyJaronIuics MOJTYIHUT CISTYIOIIUE TPEIMETHBIC PE3YIbTaThI:
Yucyaa ¥ BLIYUCTIEHUS
BrInoaHsaTe, coueTas yCTHbIC U TUCbMEHHBIC TTPUEMBI, apU(METHUUECKHE TIEHCTBUS C pallMOHATLHBIMH YHCIAMHU.
HaxonuTh 3HaueHWs YHCIOBBIX BBIPAKEHUN, MPUMEHATh pPa3HOOOpa3HbIE CIOCOOBI M MPUEMBI BBIYUCICHHUS 3HAYCHHH JAPOOHBIX
BBIpAKEHUH, COJIEp)KAIIUX OOBIKHOBEHHBIC U JCCATHYHBIC JPOOH.

IlepexoauTe OT OXHOW (OPMBI 3aUCH 4YUCeNl K APYroi (IpeoOpa3oBbIBaTh AECATHUHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECTUYHYIO APOOB).

CpaBHMBATH M YIIOPSIOYMBATh PAllMOHAJIBHBIE YUCIIA.

OxpyryaTh ynca.

BreimonHATh IMPUKUIKY U OLCHKY pC3yJibTaTa BLILII/ICJ'ICHI/II\/’I, OLICHKY 3HAYCHUN YHUCIOBBIX BLIpa)KeHHﬁ. BEIONHATE ASHCTBUSA CO CTEIECHAMU
C HATYypaJIbHBIMHU IOKA3aTCIISAMHU.

HpI/IMeHHTB MMPpU3HAKH ACIIUMOCTH, PA3JIOKCHUEC HAa MHOKHUTCIIN HATYPAJIbHBIX YUCCII.



Pemrate nmpakTMKO-OPUEHTUPOBAHHBIE 3a/a4d, CBA3AHHBIE C OTHOLICHMEM BEIWYMH, NPONOPLHUOHAIBHOCTBI) BEIWYUH, NPOLEHTAMHU,
MHTEPIPETHUPOBATH PE3YJIHTATHI PEHICHHUS 33124 ¢ YIETOM OTpaHHUYCHHIA, CBI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AJaredpanyeckue BbIpaKeHHs

Hcnonp30Bath areOpandeckyro TEPMHUHOIOTHIO U CHMBOJIMKY, TPUMEHSTH €€ B IPOLIECCEe OCBOSHHSI yUeOHOTO MaTepuaia.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinosiHATE IpeoOpa3zoBaHus 1EJI0T0 BRIPAKEHHSI B MHOTOWIEH MPUBEIEHUEM MOJOOHBIX CIIaraeMbIX, paCKpPhITHEM CKOOOK.

BbINoNHATE YMHOXKEHHE OJIHOYJIEHA Ha MHOTOYJIEH MU MHOTOYJIEHAa Ha MHOTOYJIEH, MPUMEHSTh (POPMYINbl KBagpaTra CyMMbI M KBajpara
Pa3HOCTH.

OcymiecTBIATh pa3jioKEHUE MHOTOWIEHOB HAa MHOXHUTENIM C IOMOIIBIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXKHUTEINS, TpYyNIHPOBKU
cllaraeMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTs npeoOpa3zoBaHKsl MHOTOWICHOB /ISl PELICHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEKHBIX IPEIMETOB, U3 pealbHOM MPaKTUKH.

Hcnonb30BaTh CBOMCTBA cTENEHEN ¢ HaTypallbHBIMU MOKa3aTeNIIMU I TPeo0pa30BaHus BhIpaKEHHU .

YpaBHeHHUsI U HEPABEHCTBA

Pemarp yMHEHHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHSA IPAaBWJIA NEPEX0oJa OT UCXOJHOIO YPAaBHEHHSA K PAaBHOCHIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YACIO KOPHEM ypaBHEHHUS.

[TpuMensTh rpaduyeckre METOAbl NP PEILICHUH JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM.

ITonGupath npuMepsl Map YUCe, ABIAIOLIMXCS PELICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH I'pa(MK JIMHEHHOIO ypaBHEHHUs C IByMs MEPEMEHHBIMH, M0JIB3YACh IPauKOM, IPUBOIAUTH IPUMEPHI
pELIECHNs ypaBHEHUS.

Pemate cucremsl AByX JTMHEHHBIX YPAaBHEHHUH € ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE IPauIeCcKH.

CocraBiTh M pelaTh JMHEWHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHH 10 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 MOJIy4E€HHBIH PE3yIIbTarT.

DyHKUUH

N300paxaTh Ha KOOPAMHATHOM HPSIMOIl TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpAMHATaM, JIydd, OTPE3KH, MHTEpBaJIbl, 3allHChIBATH
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJIMHATaM, CTPOUTh rpaduku JUHEHHBIX ¢(yHKUuH. CTpouTh rpadukx
bymrumm y = [x].

OnuceiBaTh € MOMOULIbIO (DYHKIMM HM3BECTHBIE 3aBHCHMOCTH MEXAY BEIMYMHAMH: CKOPOCTb, BpPEMs, paccTOsSHHE, II€Ha, KOJMYECTBO,
CTOUMOCTb, TPOU3BOAUTENIBHOCTD, BpeMsi, 00bEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHUIO €€ apryMeHTa.



[TornmaTh rpaduueckuii crocod MpeAcTaBiICHUsS W aHaTu3a WH(GOpPMAIMK, W3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TpaduKOB
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH.

K xonmy o6yuenus B 8 kiacce 00yJaronuics mogyquT CICAYIONINE TPEIMETHBIC PE3YIbTAThI:

Ymncna v BbIYUCICHUS

Hcnonb30BaTh HayabHbIE MIPEICTABICHHS O MHOYKECTBE JIEHCTBUTENIBHBIX YHCEIN JUIsl CPABHEHUSI, OKPYIJIEHUS U BBIUMCIICHUH, H300paxarhb
JNEHUCTBUTEIIBHBIE YACIIA TOYKAMU Ha KOOPAUHATHOW MPSMOM.

[IpuMeHTh NOHATHE apUPMETHUECKOTO KBaIPaTHOTO KOPHSI, HAXOAUTh KBaJIpaTHbIE KOPHU, UCIIOJIBb3YS IPU HEOOXOAMMOCTH KaJIbKYJISTOP,
BBITNIOJIHATH IPe0Opa30BaHus BBIPAXKEHNUH, COJIEPKAIINX KBAIPATHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIITUX U MATTBIX YUCEN C TIOMOIIBIO JECATUIHBIX IPo0OeH u cTenenei uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TOHATHE CTENEHH C IeNIbIM IOoKa3aTelieM, BBINOJIHATh MPEeoOpa3oBaHUsl BBIPAKEHHUH, COJEpXAIIMX CTENEeHH C LEJbIM
MOKa3aTeseM.

BbInonHATE  TOXKECTBEHHBIE NpeoOpa3oBaHUS PALMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE MpaBWJI JEUCTBUNM HAJl MHOTOWIEHAMHU U
anreOpanvdecKuMu IpoOsMH.

PacknanpiBaTh KBagpaTHBIA TPEXUWIEH HA MHOKUATEIH.

[IpumensTs npeoOpa3zoBaHusl BHIPAKEHUHN AJIsl peUISHUS Pa3IMYHbIX 3a/1a4 U3 MaTEeMaTUKH, CMEKHBIX IPEIMETOB, U3 pPEalbHOM MPaKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewate nuHeliHbIE, KBaJpaTHbIE YpPaBHEHHsS M DPALMOHAJIBHBIE YPAaBHEHMS, CBOJIIMECS K HHUM, CHCTEMbl JIByX YPaBHEHUU C JIByMs
[I€PEMEHHBIMHU.
[IpoBoauTh mpocTeiliine HCCIeIOBaHUS ypPaBHEHUN M CHCTEM YypaBHEHUH, B TOM 4HCIE C NPUMEHEHHEM TrpapuuecKux IMpeAcTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMa YPaBHEHUH PELICHUS, €CIIH UMEET, TO CKOJIBKO, U IPOYee).

[lepexoauTh OT ciioBeCHOW (HOPMYIUPOBKHM 3a1aud K e€ anreOpanuyeckod MOJENH C MOMOIIBI0 COCTABIICHUS YPaBHEHUS WM CHCTEMBI
YpaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYy4YE€HHbIN Pe3yJbTar.

[IpuMeHATh CBOICTBAa YMCIOBBIX HEPABEHCTB [JIsl CPABHEHHUs, OLEHKH, pellaTh JMHEWHbIE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM U UX
CUCTEMBI, 1aBaTh I'pahuyecKyr0 WIUTFOCTPAIIUI0 MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

ITornMaTh M MCTIONB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U SA3bIK (TEPMUHBI, CHMBOJIMUYECKHE 0003HAYEHUS ), ONPEACIATh 3HaUeHHe () yHKIIUU
110 3HAYEHUIO apryMeHTa, OTpeesIATh CBOMCTBA (PyHKIMHU O €€ rpaduky.

Crpouts rpaduku dMeMeHTapHbIX QYHKIINN BUA:

y = k/x, y=x2,y=x3,y = |X|, y = VX, OnHCHIBaTb CBOICTBA YHCIOBOH (YHKIIH MO e rpaduKy.



K xoniy o6yuenus B 9 kjacce 00yJaronuics mogyquT CIEAYIONINE TPEIMETHBIC PE3YIbTAThI:

Yucsia 1 BBIYUCIEHUS

CpaBHUBaTh U YHIOPSAJ0UYNBATH PALIMOHAJIbHBIE U UPPALlMOHATIbHBIE YHCIA.

Brimomaare apI/I(i)MCTI/I‘-ICCKI/IC HGfICTBH?I C pallMOHAJIbHBIMHA YHCJIaMH, COYCTad YCTHBIC U IMMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYHCIICHUS C
HppauOHAIIBHBIMU YHCJIaMU.

HaXOHI/ITB 3HA4YEHUS CTEIECHEN C I CJIbIMU ITOKAa3aTCIIsIMU U KOpHGI\/’I, BBIYUCIIATH 3HAYCHHUS YUCIIOBBIX BBIpa)KeHI/II\/’I.

OprrJ'[?ITI) JICI\/’ICTBI/ITGJ'II)HI)K! 4nrciia, BBIIIOJHATh IPUKUIAKY pE3yjibTaTa BBI‘II/ICJIGHI/Ifl, OLCHKY YHUCIIOBBIX BBIpa)KCHI/II\/’I.

YpaBHeHusi 1 HEpaBEeHCTBA

Pemrate nuHeiiHbIe 1 KBaJApaTHBIC YPAaBHCHUS, YPaBHCHU A, CBOAAIINCCA K HUM, HpOCT@fIHIH@ JIpO6HO-paHI/IOHaJ'II)HBIe YpaBHCHUA.

Pemrate cuctemel AByX JIMHEWHBIX YPAaBHEHMH C JBYMsI IIEPEMEHHBIMHM M CHUCTEMBI JBYX YPaBHEHHMI, B KOTOPBIX OJHO ypaBHEHHE HeE
SIBIISIETCS JTUHENHBIM.

Pemate TekcTOBBIE 3a7auM alreOpanuecKuM CIIOCOOOM C MOMOIIBIO COCTABJICHHUS YPAaBHEHHS WJIM CHUCTEMBI JBYX YpaBHEHUH C JBYMS
NEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIINE WCCIEIOBAHUS YPABHCHUN W CHUCTEM YpPaBHEHHW, B TOM YHCIIC ¢ MPUMEHEHHUEM TpauuecKux MpeAcTaBICHHUI
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHE WJIM CUCTEMA YpaBHEHUN peIIeHus], €CIIU UMEET, TO CKOJIbKO, U Ipoyee).

Pemats nuHeiiHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh pelICHNEe HEPABEHCTB HAa YUCIIOBOM MPSAMOiL, 3aKMChIBAaTh pELICHHE
C TIOMOIIIbIO CUMBOJIOB.

Pemath cucreMbl TUHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOUAIOIUE KBAJPAaTHOE HEPABEHCTBO, M300pakaTh PelIeHUE CUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA [P PEIICHUH PA3IMYHBIX 33/1a4.

D yHKUUHA

PacnioznaBate (yHKIMK M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHUYECKH PACIIOJIOKEHUE HA KOOPIAMHATHON MIIOCKOCTU TpaduKOB (PYHKIUN

Buga: Yy = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HAaYeHUI KOI)DULMEHTOB, OIKCHIBATH CBOICTBA

G yHKIHIA.

CtpouTth 1 n300paXxaTh cxeMaTHYeCKH rpaduKy KBaJIpaTUUHbIX (YHKIUI, ONMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIMHA MO UX IpaduKaMm.

Pacrnio3HaBate KBajpaTH4yHyO0 (GYHKUUIO 1O (opmyse, NPUBOAUTH NMPUMEPhl KBAJAPATHUUHBIX (DYHKIUH W3 peaabHOM KU3HH, (PU3MKH,
TEOMETPHH.

YucioBbIe MOCTEI0BATEIBLHOCTH U MPOTPecCHH

Pacrnio3HaBath apupMeTHYECKyI0 1 T€OMETPUYECKYIO IPOTPECCUH MTPH Pa3HbIX COCO0aX 3aJaHusl.



BEIMONHATE BBIYUCICHHUS C HMCIOJIB30BaHUEM (GOpPMYN N-ro wieHa apu(pMeTHIEeCKON M reoMeTpPHYeCKON MpPOrpeccHil, CyMMBI MEPBBIX N
YJICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON MIJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YMCIOBBIMU IIOCIIEJOBATEIBHOCTSAMU, B TOM YHWCJIE 33Ja4d M3 pEalbHOM XHU3HU (C HCIOJIb30BaHHUEM
KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHH).

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

— Maremaruka. Anrebpa: 7-if kmacc: 6a30Bbii ypoBeHb: MaxkaperueB HO.H., Munmrok H.I'., Hemkos K.W. u nmpyrue; mon pen.
TemsikoBckoro C.A.. AkinonepHoe obmectBo "M3natensctBo "[Ipocsemnienue”

- Maremartuka. Anrebpa: 8- kmacc: 6a3oBbiii ypoBeHb: MaxkaperueB HO.H., Mungiok H.I'., Hemkxo K.W. u apyrue; mox pen.
TensikoBckoro C.A. AxkunonepHoe obmectBo "MzmatensctBo "IIpocBenienue"

- Maremaruka. Anrebpa: 9-ii kmacc: 6a30Bblli ypoBeHb: MaxkaperueB HO.H., Munmrok H.I'., Hemkos K.W. u nmpyrue; mon pen.
TemsikoBckoro C.A. nepabotanHoe. AkimoHnepHoe oomectBo "M3narensctBo "[IpocBemnienue"

METO/IMYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
. AHanu3 y4eOHUKOB M JUIAKTHYECKHX TocoOuii. PabGoume mporpammbl mo maTemaTuke 5-9 kimaccel. MeToauueckwe IMmocoousi K
yaeOHukam OITY 2022 mns 5-9 kimaccoB. Pexxum nocryna: https://cloud.prosv.ru/s/CwTk85JdbHCP8dt

. YueOHukum W y4eOHBIe TmocoOus 1o Mmaremarmke i S5-11  kmaccoB B ¢opmare pdf.  Pexumm  gocryma:
https://cloud.mail.ru/public/ct1n/b9ih1Dqtx

IMUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://edsoo.ru/constructor/



https://cloud.prosv.ru/s/CwTk85JdbHCP8dt
https://cloud.mail.ru/public/ct1n/b9ih1Dqtx
https://edsoo.ru/constructor/




	. Анализ учебников и дидактических пособий. Рабочие программы по математике 5-9 классы. Методические пособия к учебникам ФПУ 2022 для 5-9 классов. Режим доступа: https://cloud.prosv.ru/s/CwTk85JdbHCP8dt
	. Учебники и учебные пособия по математике для 5-11 классов в формате pdf. Режим доступа: https://cloud.mail.ru/public/ct1n/b9ih1Dqtx

