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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiseTcs OAHMM M3 OMNOPHBIX KypCOB OCHOBHOTO 0OmIero oOpa3oBaHHs: OHa OOECHeuMBaeT W3Y4YEHHE IPYrUX IUCHUIUIMH, Kak
€CTeCTBEHHO-HAYYHOTO, TAK ¥ TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS TPOAOIDKEHH 00pa30BaHuUs M B MOBCETHEBHOM KHU3HU. Pa3BuTHe
y 00ydYaromuxcs Hay4YHBIX MPEACTABICHUN O MPOMCXOXKIEHHH U CYIIHOCTH airedpanveckux abcTpakuui, croco0e OTpaKeHUs MaTeMaTH4YecKOu
HAyKOW SIBJIEHUH U MPOLIECCOB B MPUPOJE U OOLIECTBE, POJIM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTUKE CHOCOOCTBYET
(GhOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS M KAueCTB MBIIUICHUS, HEOOXOAMMBIX JJIsl aJanTalid B COBpeMEHHOM Lu@poBoM oOuiecte. M3yuenue
anreOpbl o0ecreynBaeT pa3BUTHUE yMEHHUS HAOIIOAATh, CPABHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBATh CBOM JCHCTBHS U BBIBOABI, (GOpMyIupoBaTh yTBepkIaeHHs. OcBoeHHE Kypca anredOpbl oOecreurBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYyYaloIIUXCA: OHHM HCHOJB3YIOT JEIyKTHBHbIE M WHAYKTHUBHBIC pACCYXICHHs, OOOOIIEHHE M KOHKPETHU3ALHUIO,
abctparupoBanue u aHanoruto. O0ydyeHue anaredpe MpenrnoyiaraeT 3HAUYUTENbHBI 00bEM CaMOCTOSTENBHON AEATEIbHOCTH O0y4YaIoUIMXcs, MO3TOMY
CaMOCTOSITEJIbHOE PEIIEHUE 3a/1a4 SBJISETCS peaiu3anueil 1e1TeIbHOCTHOTO IPUHIIMIIA 00y4EHNUS.

B crpykrype mporpammbl yueOHOro Kypca «AnreOpa» Ajsi OCHOBHOTO OOIIero oOpa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEpIKATeNbHO-
METOJMYECKUE JMHUU: «Hucna U BBIYUCIECHUN», «ANredpanyeckue BbIpAXKEHUS», «YPpaBHEHUS U HepaBeHCTBay, «DyHkuum». Kaxnas u3 3THx
COJIepKaTEeIIbHO-METOANYECKUX JIMHUN pa3BUBAETCS HAa MPOTSHKEHUM TPEX JIET M3YUYEHUS Kypca, B3aUMOJECUCTBYS C JPYTMMH €ro JUHUsMU. B xone
U3Yy4eHUs Y4eOHOro Kypca 00ydarolMMcs MPUXOJUTCS JIOTMUECKU PacCyk/1aTh, UCHOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM B
porpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4YeCKOTro
00pa3oBaHMs U CIIOCOOCTBYIOIINE OBIIAJACHUIO O0YYAIOIIUMUCS OCHOB YHHBEPCAJIHHOIO MAaTEeMAaTHYECKOTo s3blka. ConepiKaTelbHOW U CTPYKTYPHOH
0COOEHHOCTBIO y4eOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanue JMHUUM «Yucna M BBIUMCIEHUS CIYKUT OCHOBOM Ul JajbHEHINEro H3y4yeHUs MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHUIO Yy
00y4aromuxcsi JOrMUeCKOro MBIIIICHUS, (POPMUPOBAHUIO YMEHHS TOJB30BATHCS aJrOPUTMaMH, a TAKKe MPHUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX JUIsI TIOBCETHEBHOM JKM3HU. Pa3BUTHE TOHATHS O YMCIIe HA YPOBHE OCHOBHOTO OOIEro OOpa3oBaHMS CBS3aHO C PALMOHAIBHBIMH U
UppalMOHAIbHBIMU YUCIaMH, (OPMHUPOBAHUEM IPEACTABIECHUI O JEHCTBUTENBHOM 4YHCie. 3aBepllieHHEe OCBOEHHS YHCIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa3oBaHHUIO.

ConeprxaHue AByX anreOpanyecKux JIMHUM — «AsreOpandeckue BhIpaKEHUS» U «YpaBHEHUs U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaroluxcsi MaTeMaTUYECKOTo armnapara, He0OX0AUMOTO JUIsl PELICHUs 3a/lad MaTeMaTHKH, CMEXHBIX MPEIMETOB U NMPaKTUKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHE 0CHOBHOTO 00111ero o6pa3zoBaHus y4eOHBIH MaTepuan IpyNnInupyeTcs BOKPYT palMOHAIBHBIX BhIpaXXeHUH. Anredpa JeMOHCTPUPYET
3HaYEHHE MaTEeMaTUKHU KaK fA3bIKa JJIs MOCTPOSHUS] MaTeMaTHUYECKUX MOJeNel, OMCaHMs MPOLIECCOB U ABJIEHUHN pealbHOro Mupa. B 3agaun o0ydeHus
anreOpe BXOJAT TakXke JajbHelllee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHHs, HEOOXOJMMOI0o, B YaCTHOCTH, JJISI OCBOEHHs Kypca MH(POPMATUKU, U
OBJIaJICHHE HaBBbIKAMU JIENYKTUBHBIX paccyxiaeHuil. IIlpeobpazoBanue CUMBOJBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAaXKEHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanne (QYHKIIMOHATBHO-TpaQUUECKOW JHUHWUM HAIEJICHO Ha TMOJIy4YeHHe OOyYaoIMMMHUCS 3HAaHUM O (YHKIMAX Kak BaKHEHIEH
MaTeMaTHYeCKOM MOJENu Ui OMHMCAaHUS W HCCIEAOBAaHHUS Pa3HOOOpPA3HBIX INPOLIECCOB M SIBIEHUHM B mpupoje M oOmecTBe. M3ydeHue martepuana
CHOCOOCTBYET pAa3BUTHIO Yy OOYYaIOIIMXCSl YMEHHUS MCIONb30BaTh pa3MYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMAaTHUKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, TpapruecKue, BHOCUT BKJIaJ B (JOPMHUPOBAHUE MPEICTABICHUHN O pOJIM MATEMATUKH B Pa3BUTUN LIUBUIN3ALMH U KYJIbTYPHI.

CormacHo yueOHOMY TulaHy B 7-9 Kiaccax u3ydaeTcsi y4eOHBIM Kypc «AnreOpa», KOTOpPBIH BKIIOYAET CIENYIONIME OCHOBHBIC Ppa3/Ieiibl
coziepkanus: «Hucna u BBIYUCICHUS», «AJreOpandecKkue BBIPAKEHHU», «Y paBHEHHUS U HEPaBEHCTBaY, «DyHKIIMMY.

Ha uzyuenue yuebHoOro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Hezento), B 8 kiacce — 102 vaca (3 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OAHOM GOpMBbI 3anucu Apodeil k apyroi. IloHsaTHE palOHAIBHOIO YKCIIa, 3allUCh, CPAaBHEHHUE,
YIOPSIOYMBAHUE PALMOHANBHBIX Yncell. ApupMeTndeckre ASUCTBUS ¢ PallMOHAIBHBIMU YHCIaMu. Pemenne 3a1a4y U3 peaqbHON MPAKTHUKU HA YacTH,
Ha Jpoowu.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeNeM: ONpeeNieHHe, NpeoOpa3oBaHHE BBIPAKCHUH HAa OCHOBE ONPEICNCHHs, 3alUCh OOJBIIMX YHUCEI.
ITponieHTsl, 3aIIUCh MPOLIEHTOB B BHJIE APOOH U APOOH B BUJE NMPOLEHTOB. Tpy OCHOBHBIE 33/1a4K Ha MPOLIEHTHI, pEIIEHUE 3a1a4 U3 PEaIbHOM MPaKTHKU.

[IpuMeHeHHe IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HATYPAIbHBIX YHCEIL.

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

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEpeMeHHOW. JlomycTuMble 3HaueHUs NepeMeHHbIX. IIpeacraBineHue 3aBUCUMOCTH MEXKIY
BeIMYMHAMU B BHJE (popmyibl. Beraucnenus mo gpopmynam. [IpeobpaszoBanne OyKBEHHBIX BBIPAKEHUH, TOXKISCTBEHHO PaBHBIC BBIPAKCHHS, TIPABUIIA
peoOpa3oBaHusl CYMM U IPOU3BEACHUH, TpaBUiIa PaCKPhITUs CKOOOK M MPUBEJACHUS OJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeJIeM.

OpnowieHsl u MHOrouwiaeHsl. CteneHs MHorowieHa. Cli0)KeHHe, BBIUNTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMyIIbl COKpPAIIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI U KBaJpaT pasHocTH. Popmyra pasHOCTH KBaJapaToB. Pa3nokeHne MHOIOYIEHOB HA MHOKUTEIIN.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHMEe, KOpEHb YpaBHEHUSI, TPaBUiIa MPeoOpa3oBaHusl ypaBHEHNUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NMEPEMEHHON, YACIO KOPHEW JTMHEMHOIO ypaBHEHUS, pELICHHE JTUHEWHBIX ypaBHeHUN. CocTaBlieHuE ypaBHEHUI
10 YCJIOBUIO 33/1a4. PeleHne TeKCTOBBIX 3aa4 € TOMOIIBI YPaBHEHU.

JIuHeltHOe ypaBHEHUE C JIByMs NepeMEeHHBIMU U ero rpaduk. Cuctema IByX JIMHEHHBIX ypaBHEHMH ¢ ABYMs MepeMeHHbIMU. Pemienue cucrem
ypaBHEHUH cr10COOOM MO/IcTaHOBKU. [IprMepsl perieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIIbI0 CUCTEM YPaBHEHUH.

DOyHKUMH

Koopaunara Toukn Ha npsmoil. Yucnossle npoMexyTKH. PaccTossHue MeXly IByMsl TOYKaMH KOOPAMHATHOW MPSMOM.

[IpsimoyronbHas cuctemMa koopauHat, ocu OX u Oy. Abcuucca 1 opiuHaTa TOYKM Ha KOOPIMHATHOM miiockocTh. [IpumMeps! rpadukos, 3aJaHHBIX
¢dopmynamu. Yrenue rpapukoB peanbHbIX 3aBucuMocTell. [lonstue pynkuuu. ['padux pynkuun. CoiictBa pyHkuuid. JIunelinas pyHkuus, e€ rpadux.
I'paduk dynkiun y = [X|. [paduyeckoe penieHne TMHEHHBIX YPABHEHUH U CUCTEM JIMHEWHBIX YPaBHEHH.

8 KJIACC

Yucia v BbIYUCTICHUSA

KBagpatubiii kopeHb u3 uncna. I[lonsatue o0 wuppanmoHasbHOM uucie. JleciTMuHble NPUONMKEHUs HppalMoHaNbHBIX uucen. CBoiicTBa
apu(meTHyecKuX KBaJApaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BhIPAXKEHUN U BbIUMCICHUSIM. JleficTBUTEbHBIE YHCIA.

Crenens ¢ 1enplM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCIA.

Anrebpanyeckue BoIpaXeHUsIAJIreOpandyecKue BbIpaskeHust

KBanpaTHblil TpEXUiieH, pa3aoKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.



Anrebpanueckas 1poos. OCHOBHOE CBOICTBO anreOpamveckoil 1poou. CioxeHue, BHIYUTAaHHE, YMHOXKECHHE, JICJICHUE aNreOpandyeckux JIpoOei.
PanyonanbHble BbIpakeHUs U UX IpeoOpa3oBaHueE.

VYpaBHEHMs U HEPABEHCTBAY paBHEHHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmylia KOpHEW KBaIpaTHOTO ypaBHeHHUs. Teopema Buera. Pemienwe ypaBHEHHH, CBOASIIMXCS K JUHEHHBIM W
KkBagpaTHbIM. [IpocTeiie qpoOHO-panoHaIbHBIE YPaBHEHHUS.

I'paduueckas nHTEpHpeTanys ypaBHEHUH ¢ IByMs NEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH ¢ IByMs IlepeMeHHbIMU. [IpumMepsl pereHus
CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA U UX CBoMcTBA. HepaBeHCTBO ¢ OHOM IepeMEeHHON. PaBHOCWIBHOCTh HEpaBEeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOMU
nepeMeHHON. CHUCTEMBI JIMHEUHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMMDYHKIUH

[Tonarue gpynkiuu. O61acTh onpeneneHus 1 MHOKECTBO 3HaueHuH GyHkuu. CriocoObl 3a1aHust PyHKIMIA.

I'padpux ¢pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpapuxy. [lpumepsr rpadukoB GyHKINH, OTPAKAIOUINX PEaTbHbBIE TPOIECCHI.

OYHKIUH, ONKMCHIBAIONINE IPAMYIO U OOPAaTHYIO HPOIOPLHOHATBHBIE 3aBUCHMOCTH, HX rpaduxu. ®ynkmuu Y = X2, ¥y = X3, y = VX, y=|X|.
I'paduueckoe penieHne ypaBHEHUN M CUCTEM YpaBHEHHH.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PannonanpHple 4mclia, MppallMOHAIbHBIE YHUCIA, KOHEUHblE M OECKOHEUYHBbIE JAECATUYHBbIE ApoOU. MHOXKECTBO AEMCTBUTEIBHBIX YHUCEI,
JIeWCTBUTENbHBIC YNCIIa KaK OECKOHEUHbIE JIeCATUYHbIE IpoOU. B3auMHO 0JTHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM JAEHCTBUTEIbHBIX YHCET U
KOOPJAMHATHOMN IIPSIMOA.

CpaBHeHUEe IeHCTBUTENBHBIX YHCell, apupMeTHIeCKre AeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUINTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEHHOE 3HaYeHNE BETMYHHBI, TOYHOCTH MpuOnmxkeHus. Oxpyrienue uyncen. [Ipukuaka u olleHKa pe3ylbTaToB BBIYMCICHHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiniHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHNH, CBOIAIIMXCS K KBaJApaTHBIM. bukBagpatHoe ypaBHeHME. [Ipumeps! pemenns ypaBHEHUN TpeThen
Y YETBEPTOU CTEIEHEH Pa3IOKEHUEM HAa MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 anreOpanuyeckuM METOJIOM.

VYpaBHeHHe ¢ IByMs ITEpEMEHHBIMU U ero rpaduk. Perenne cucreM AByX JTUHEHHBIX ypaBHEHUH ¢ ABYMs IlepeMEeHHbIMU. Perienue cucreM AByX
YpaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a JPyroe — BTOpOH creneHu. I'paguueckast MUHTEpHpeTaus CUCTEMbl YPaBHEHHUH ¢ ABYMS [T€PEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune 5MHEHHBIX HEPABEHCTB C OJHON NEpEMEHHOW. PemieHne cucTteM JMHEWHBIX HEPAaBEHCTB C OAHOM IepeMeHHOM. KBanparHble
HepaBeHCTBa. [ paduyeckas HHTEpPIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

OyHKIMUDYHKIUH

KBanpartuunas ¢pynknus, e€ rpaduk u ceoiictsa. [lapabona, koopArHATHI BEPIINHBI TapadoJibl, OCh CHMMETPHH 1apadoIbl.

I'padukn dyukmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTBa.

Uucnossle nociie10BaTEIbHOCTH YU CI0BBIE MOCIE10BATEIbHOCTH H IIPOrPecCHu



[ToHsATHE YUCIOBOW MOCIIEOBATEIFHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM GopMymnoit U GopMyIoi N-ro diieHa.

Apudmerndeckas U reomeTpudeckas nporpeccuu. @opmyssl N-ro wieHa apu(PMETHIECKON U TEOMETPUUYECKON MPOTPECCHid, CyMMBI TIEPBBIX N
YJICHOB.

N3o0Opakenne uieHOB apudMETHYECKOW W TEOMETPUUYECKONM MPOrpecCHil TOYKaMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIA U
AKCMOHEHIHAIBHBIN pOCT. ClI0KHBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJIbTAaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Alredpay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIIEHUEM HWHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHMCKOW MAaTeMaTHKH, LIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHUSM POCCHUHUCKUX
MaTEMaTHKOB M POCCUHCKON MaTeMAaTUYECKOM MITKOJIBI, K HCIIOIh30BAHUIO 3TUX JIOCTIKEHUH B JIPYTUX HayKaxX U MPHKIATHBIX cepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M pead3alldd €ro ImpaB, IMPEACTABICHHEM O MaTEeMaTHUYeCKHMX OCHOBAX
(YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYD, SIBICHUMN, TPOLEAYP IPaKIaHCKOT0 o0IIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKCHHI HAyKH, OCO3HAHHUEM BA)XHOCTH MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B
NEeSITeIbHOCTH YU4E€HOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE YydYacTHe€ B PEIICHWHM TMPAKTUYECKUX 3a7ad MaTeMaTUYeCKON HampaBIEHHOCTH, OCO3HAaHHEM BaXHOCTH
MaTeMaTUYeCcKoro 00pa3oBaHusl Ha MPOTSKEHUU BCEH JKU3HU I YCIEIIHONW MPO(ECCHOHATBEHOMN NEeATETbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHONW TPAeKTOPUM OOpa30BaHHS M KMU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HMHTEPECOB H
OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOITMOHAILBHOMY U ACTETUYECKOMY BOCTIPUSITHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, PEUICHUH, PaCCYKACHUN, YMEHHUIO BUIETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4eIOBEKa,
MPUPOJBI U OOIIEeCTBa, MOHUMAHUEM MAaTEMaTUYeCKOW HAayKHh Kak cepbl YeIOBEUECKOW JeATEIbHOCTH, ATAlloOB €€ pa3BUTHS M 3HAYMMOCTH IS
pa3BUTHS IUBUIU3ALIMH, OBIIAJICHHEM S3bIKOM MaTEMAaTHKU U MaTeMaTHYeCKON KYJIbTYpOi KaK CpEJCTBOM IMO3HAHUS MUPA, OBIAJCHUEM MIPOCTEH MU
HaBBIKAMM HCCJIENOBATENILCKOHN JeITEILHOCTH;

6) pusnyeckoe BocnuTanue, HOpMUPOBAHUE KYJIbTYPbI 310POBbSl H IMOLMOHAIBLHOTO 0JIATONOTYYHS:

TOTOBHOCTHIO NPUMEHATh MaTeMaTUYECKHe 3HAHUS B MHTEPECaX CBOETO 3/J0POBBS, BEACHHUS 370POBOTO 00Opa3a >KU3HU (30POBOE MUTAHUE,
cOamaHCHPOBAHHBIN PEXKUM 3aHITHN M OTIbIXA, peryispHas (Gu3ndeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKcru, MPU3HAHUEM CBOETO
MpaBa Ha OMHUOKY U TAKOTO YKe TpaBa JAPYTroro YeIOBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHUE:



OpHEHTAIell Ha MpHMEHEHHEe MaTeMaTWYeCKUX 3HAaHUM A pelleHus 3a/ad B O0JIACTH COXPAHHOCTH OKPY)KAIOUIEW Cpelbl, TUIAHUPOBAHUS
MTOCTYIIKOB W OIICHKH WX BO3MOJKHBIX MOCTEACTBUMN /I OKPYXKAIOIIEH CPelibl, 0CO3HAHUEM TJIO0AIBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM U MyTeH
HX pelICHUs,

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K ﬂCﬁCTBHﬂM B yCJIOBI/ISIX HGOHpGI[CJIéHHOCTI/I, ITOBBIIIICHU IO ypOBHSI CBOCﬁ KOMIICTCHTHOCTHU qepes HpaKTI/I‘ICCKyIO JACATCIIbHOCTD, B
TOM YHCJIC YMEHUE YUYUTHCS Y APYTUX JIFOJICH, TPUOOPETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHUS, HABBIKK M KOMIICTCHITUN U3 OTBITA P YTUX;

HGOGXOI[I/IMOCTLIO B (bOpMPIpOBaHI/H/I HOBBIX 3HaHHfI, B TOM 4YHUCJIC (bOpMy.]IHpOBaTB nacCu, IMOHATHUA, THUIIOTC3bI 06 0613e1<Tax U ABJICHHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABATh AS(UIIMTH COOCTBEHHBIX 3HAHUHM U KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATEL CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMED, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUS U JISHCTBHS, POPMYIUPOBATH U OIICHUBATh PUCKU U MTOCIIEICTBHS, (JOPMUPOBATH OTIBIT.

METAINIPE/IMETHBIE PE3YJIbTATDI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHcTBUA

ba3oBble Jornyeckne aeMcCTBUSA:

BBISBJISITH W XapaKTEpU30BaTh CYIICCTBEHHbIE MPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB, IOHITHI, OTHOIIEHUN MEXAY TMOHSATUSIMH,
(dbopMynHupoBaTh OMpeeeH s TOHATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS /711 0000IIEHUS U CPaBHEHHS,
KPUTEPHUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHPOBATh U MPEOOPa3OBBIBATh CYXKIACHHS: yTBEpAUTENbHbIE M OTpHIATEIbHBbIC, €IUHHYHBIC, YAaCTHBbIE U OOIIue,
yCIIOBHBIE;

BBISIBIIATh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (paKTax, TaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSX, MIPEIaraTh
KPUTEPUH ISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIeaTh BBIBOJIBI C UCTIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M HHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIFOUCHUM 110 aHAJIOTHH;
pazOupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKMX YTBEPXKIEHUU (TpsIMble W OT TMPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECIOKHBIE
JIOKa3aTelIbcTBa MAaTeMaTH4YeCKUX (PaKTOB, BBICTpAWBATh AaApPTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHl W KOHTPHPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CIOCOO pemieHus yueOHOM 3ama4yu (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHHS, BbIOMpaTh HanbOojee MOIXOMAIINNA C YIETOM
CaMOCTOSATENIbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTe/LCKHE JeiiCTBUA.

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENbCKUM HMHCTPYMEHT IO3HaHMs, (POpMYIHpOBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOPEUHE,
po0GsieMy, CaMOCTOSITEIbHO YCTaHABIMBATh HICKOMOE H JIaHHO€, (hOpMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3HUINI0, MHEHHUE;
IPOBOJUTH 110 CAMOCTOSITEIBbHO COCTABJICHHOMY IUIaHY HECJIOKHBIM HKCHEPUMEHT, HEOOJbIIOEe HCCIEAOBAaHUE I10 YCTaHOBIICHUIO
0c00EHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEX Ly CO00i;

CaMoCTOSITENNbHO (OpMYyIUpOBaTh OOOOIIEHHS] M BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO HAOIIOJEHUs, HCCIEA0BaHUs, OLCHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IIEHNUH;

MIPOrHO3HPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIABUTATh MPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIATH HEJOCTATOYHOCTh U HU30BITOYHOCTD I/IH(bOpMaLII/II/I, JaHHBbIX, HCOGXOI[I/IMLIX JJI pCHICHUS 3a0a1Hu;



e BHIOMpATH, AHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATh HH(POPMAIIMIO PA3IUYHBIX BUJOB U (JOPM MPEICTABICHHUS;
e BbEIOMpaTh (QopMy mpencTaBIeHUS MHPOPMALMU U WUIIOCTPUPOBATH pEIlacMble 3a/laud CXEMaMH, JuarpaMMaMi, WHOW rpadukoil u ux
KOMOMHAIMSIMH;
® OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM MU CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO.
KoMMyHHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe JelicTBHA:
® BOCIPUHMMATH U (POPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUM C YCIOBHUAMHU M LIEISIMH OOIIEHUS, SCHO, TOUHO, IPAMOTHO BBIPAXXaThb CBOIO
TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh IMOACHEHMS 10 XOY PEIICHUs 3a1a4l, KOMMEHTUPOBATh [10JIy4YeHHbIH pe3ybTar;
e B X0/1€ 00CYXKIIEHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY O0CYX/IaeMON TeMbI, TPOOJIEMbI, pelaeMoil 3a/1a4un, BhICKAa3bIBaTh UCH, HALICICHHBIC
Ha TOMCK PEIICHUS, COMOCTABISTh CBOM CYXXACHUS C CYKICHHSIMU JPYTMX YYAaCTHHKOB JHAllora, OOHApPY>KUBATh PAa3IM4Me U CXOJCTBO
NO3ULIMH, B KOPPEKTHOU opme HopMyIupoBaTh pa3HOIJIACHUS, CBOM BO3PAKEHMS,;
® TIPEICTaBIATH PE3YNbTAThl PEIICHHs 3aJadd, HKCIEPUMEHTA, UCCIEAOBAHUS, MPOEKTa, CAMOCTOATENBHO BBIOMPATh (POpPMAT BBICTYIUICHHS C
y4€TOM 33/1a4 MPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH;
® [IOHHMMAaTb U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM U MHIUBUAYAJIbHON paObOTHI IIPU PEIIEHUH YUeOHbIX MaTEMaTHUECKUX 3a]1a4;
® [IPUHUMATH LI€Jb COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3aLIUI0 COBMECTHON paboThl, pacipeaensTh BUAbl padoT, JOroBapuBaThCs,
00CYX1aTh MPOLIECC U PE3yNbTaT paboThI, 00001IIaTh MHEHHSI HECKOIBKUX JIFOACH;
® y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CYkaeHUS, 0OOMEH MHEHUSIMH, MO3TOBbIE€ IUTYPMbI U APYTHE), BHIIOIHATH CBOIO YacTb pabOThI
U KOOPAMHUPOBATh CBOM JACWUCTBUS C APYrMMM 4YICHAMHU KOMAaH[bl, OLIEHUBATh KA4eCTBO CBOETO BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOJACHCTBHSL.
PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA
Camoopranuzanmusi:
®  CaMOCTOSITENIbHO COCTaBIIAThH IJIaH, aJITOPUTM pEIIeHUs 337a4M (WIM €ro 4acTh), BHIOUPATh CIIOCOO peleHHs ¢ yIETOM HMEIOIINUXCS PeCypcoB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPHUAHTHI PELICHUH ¢ yIETOM HOBOM MH(OpPMAIIH.
CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:
e BJAJETh CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibTaTa pelieH!sl MaTeMaTHYeCKOH 3a/1a4H;
® [pPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPHU PELICHUH 3a7ayd, BHOCUTb KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAlIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBHE PE3yJbTaTa JIEATEIHHOCTH OCTABICHHON eI U YCIOBHSIM, OOBSCHATh MPUYHUHBI TOCTHIKCHHUS WIH HEJOCTIKEHUS
1eJIA, HAXOJUTh OITUOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xonIty 00yuenus B 7 kjiacce 00yJaronuics MOTyIUT CICAYIONTNE TPEIMETHBIC PE3YJIbTATHI:

Yuciia v BBIYUCTCHUS

BrimonHsaTh, coueTas yCTHbIC U TUCbMEHHBIC TTPUEMBI, apu(METHUECKUE TEUCTBUS C PAIlMOHATBHBIMUA YUCTAMH.

HaxomuTh 3Ha4eHHS YUCIIOBBIX BBIPAXEHHH, MPUMEHATh pa3HOOOpa3HbIe CIOCOOBI W MPHEMBI BBIUMCICHUS 3HAUYE€HUN APOOHBIX BBIPAKEHUH,
coJiepKaluXx OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[Tepexoautk OT 0AHOM (HOPMBI 3aMKUCH YHCEN K APYroi (MpeoOpa3oBhIBaTh AECATUYHYIO APOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO,
B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).



CpaBHUBaTh U YHIOPAAOYUBATh PALlMOHAJIBHBIE YUCIIA.

OKpyrasTh 4yncia.

BBINONMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUM YHCIOBBIX BBIPAKCHHUU. BBINIOIHATE ACHCTBUSA CO CTEHEHSAMU C
HaTypaJIbHBIMU I10KA3aTEIIIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HaTypaJIbHbIX YU CEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a7a4d, CBS3aHHBIC C OTHOIICHUEM BEJIHMYWH, IPONOPLHOHAIBHOCTBIO BEIMYMH, IPOLICHTAMH,
MHTEPIPETHPOBATH PE3YJIbTATHI PEUICHNUS 337a4 ¢ yYETOM OrpaHHYCHHA, CBI3aHHBIX CO CBOMCTBAMH pPACCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM st

Hcnonp30Bath anredpandeckyro TEPMHUHOIOTHIO U CUMBOJIUKY, TPUMEHSATH €€ B IPOLIECCe OCBOSHHS YIeOHOT0 MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MTPU 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrImonHATe ipeoOpa3oBaHus LIEI0Tr0 BEIPAKEHHUS B MHOTOWIEH NMPUBEIEHUEM MOIOOHBIX CIaraeMbIX, PaCKpPHITHEM CKOOOK.

BhINONHATE yMHOXEHHE OJJHOWIEHA Ha MHOTOYJICH U MHOTO4JICHa HA MHOTOWIEH, IPUMEHATh (OPMYJIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3iokKeHne MHOTOWICHOB Ha MHOKHTENM C TIOMOIIBIO BEIHECEHHS 332 CKOOKH OOIIEro MHOXHTENSI, TPYNITHPOBKH CIIaraeMbIX,
IpUMEeHEeHHs! (OPMYJT COKPALIEHHOTO YMHOXKEHHUS.

[TpumensaTh Mpeodpa3oBaHUsI MHOTOWICHOB ISl PEHICHUS Pa3IMYHBIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaTbHOM MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN C HATYpaJIbHBIMU I10KA3aTEJIIMU JIJIs TIPE0Opa30BaHUs BIPaKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemartp nuHeiHbIe ypaBHEHUS C OJHON IEPEMEHHOM, TPUMEHSIS IPaBUia IEPEX0AA OT UCXOJHOIO YpaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl nap yucel, BISIOUUXCS PEIIEHUEM JIMHEHHOTO YPAaBHEHUSI C IBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOHM IUIOCKOCTH Tpa(UK JHMHEHHOrO ypaBHEHMs C JIByMsl MEPEMEHHBIMHU, MOJB3YSICh Ipa(UKOM, NPUBOAUTH HMPUMEPHI
pellIeHns ypaBHEHUSI.

Pemiate cuctemsl IBYX JTMHEHHBIX YPAaBHEHHM ¢ IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBnaTh U pelath JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpPaBHEHHMH MO YCJIOBHIO 3aJlauM, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ay¥l IOJIy4ECHHBIN pe3ynbTar.

DOyHKIUH

N300pakaTh Ha KOOPAWHATHOMN MPSIMOM TOYKHM, COOTBETCTBYIOUIME 3a/laHHBIM KOOpPJMHATAM, JIyud, OTPE3KU, HHTEPBAJIbI, 3alHChIBATh YHUCIOBbIE
MIPOMEXYTKH Ha alNredpandeckoM s3bIKe.

OTMmeuaTh B KOOPIUHATHOM IMJIOCKOCTH TOYKHM I10 33JaHHBIM KOOpPJHMHATaM, CTPOUTH Tpapuku JIMHEHHbIX QyHKIMH. CTpouTh rpaguk GyHKIHUN Y
= [x].

OnwuceIBaTh ¢ TOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEJTMUMHAMU: CKOPOCTh, BPEMs, PacCTOSHUE, [IeHa, KOJIMYeCTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMSI, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod mpeacTaBiIeHNs U aHaiu3a HHPOpPMAIIH, U3BJIEKaTh U UHTEPIIPETUPOBATh HH(POPMALIHIO U3 TPAPUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEH.

K xonIty 06yuenus B 8 kj1acce 00yJaronuics MoxyquT CICAYIONE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYUCICHUA



Vcnonb30BaTh HavajgbHBIC MPEACTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YHCEN JJIS CPaBHEHHS, OKPYIJICHHsS M BBIYMCICHHUN, M300pakaTh
JEWCTBUTENbHBIC YMCIIA TOYKAMHU HA KOOPAUHATHOW MPSMOIA.

[TpumMeHsaTh TOHATHE APU(YMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAWTH KBAJApaTHbIE KOPHH, HCIOJIB3YS MPHU HEOOXOIUMOCTH KaJIbKYIATOP,
BBINOJIHATH NPE0OPa30BaHMsI BEIPAXKEHUH, COlepKAILUX KBAIPATHbIE KOPHH, UCIIO0JIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anicy OONBIINX U MAJIBIX YHCEN C TIOMOIIBIO IECATHYHBIX Jpobeit u creneneit uucna 10.

AsredOpanyeckue BbIpasKeHMsI

[TpuMeHSTH MOHATHE CTENCHH C IIETIBIM TI0KA3aTeNIeM, BBITIOIHATH TPeoOpa3oBaHus BBIPAKEHHUN, COAECPIKAIIMX CTEIICHH C IIETTBIM MIOKa3aTeNIeM.

BBINONHATE TOX/AECTBEHHbIE IPEOOPa30BaHMsI pallMOHAIBHBIX BBIPAXKEHUH HA OCHOBE IIPABUJI ICHCTBUM HaJl MHOTOYWIEHAMH U alre0pandyecKuMu
TPOOSIMHL.

PackiagpiBaTh KBaspaTHbINA TPEXUICH HA MHOYKHATEIIH.

[TpumensaTh Ipeodpa3zoBaHKs BEIPAKEHUH U pELICHHUS PA3JIMYHbIX 33124 U3 MAaTEMAaTUKH, CMEXKHBIX TPEIMETOB, U3 PEaIbHOW MPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeElHBIE, KBaJgpaTHbIE YPAaBHEHHs M pAlMOHAIbHBIE YPAaBHEHHs, CBOJAIIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBomuTH MpOCTEWIINE WCCIESNOBAaHHUS ypPaBHEHWH M CHUCTEM YpaBHEHUH, B TOM YHCIIE C NPUMEHEHHEM TIpapUUecKuX MpeICTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YpaBHEHHE WIM CUCTEMA YPABHEHUI pellIeHHs], €ClIi UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauThb OT CIOBECHOH (POPMYTUPOBKHU 3a7auu K €€ anredpandecKor MO C IOMOIIBIO COCTABJICHUS YPAaBHEHHUS WM CUCTEMBI yPaBHEHHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a/1a4M ITOJy4EHHBIN pe3yJIbTar.

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMs, OLCHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M HUX CHCTEMBI,
JaBaTh I'papuECcKy0 WTIOCTPALMI0 MHOXKECTBA PEIIEHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[ToHnMaTh ¥ UCHOIB30BATH (PYHKIIMOHAIBHBIE TIOHATHS U A3BIK (TEPMHHBI, CHMBOJIMUYECKUE 0003HAYECHHUs), ONPEAEATh 3HaUeHHe (PYHKIMU I10
3HAYEHUIO apTyMEHTa, ONPEEATh CBOWCTBA (YHKIUU 1O €€ rpauKy.

Ctpouts rpaduku 3eMEeHTapHbIX GYHKLIUH BUA:

y =KX,y =x2,y=x3,y = |X|, Yy = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.

K koHI1y 00ydeHus B 9 kjacce 00y4aromuics MoyduT caeyromue NpeIMeTHbIE pe3yabTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoeinonHATe apudMeTnueckue AEUCTBUSA C PAlMOHAJIBHBIMM YHMCIAMHU, COYETasl YCTHbIE U IMHUCbMEHHBIE MPUEMBI, BBINOJIHSATH BBIUUCIECHUS C
UPPalMOHAIIbHBIMH YUCIIAMHU.

Haxonuth 3Ha4eHUs CTENEHEHN C LENBIMU ITOKA3ATESIMU M KOPHEW, BBIYUCIISITh 3HAUYEHUST YUCIIOBBIX BBIPAKEHUM.

OKpyTJISITh JENCTBUTENIBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTAaTa BEIUNCICHUH, OLIEHKY YHCIIOBBIX BBIPA)KEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHeiHbIe U KBaJpaTHBIE YpaBHEHHs, ypaBHEHHUS, CBOJSIIMECS K HUM, ITPOCTeHIINe JpoOHO-pallMoOHabHbIE YPABHEHUS.

Pemrate cucremsl 1ByX JMHEHHBIX YPaBHEHHU C JABYMsI IEPEMEHHBIMU U CHCTEMBI IBYX YPAaBHEHMi, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS
JIMHEUHBIM.

Pemarp TekcToBble 3amaun anreOpandyeckuM CIIOCOOOM C IOMOIIbIO COCTaBJICHHS YpPaBHEHHsS] WMJIM CHCTEMbI JIBYX YpaBHEHHMH € AByMs
[IEPEMEHHBIMU.



[IpoBomuTH MpOCTEHIINEe HCCIEAOBAHUS YpaBHEHMH M CHUCTEM YpaBHEHHUI, B TOM YHCIIE C MPUMEHEHHEM Trpa(uyecKux NpeAcTaBICHUN
(ycraHaBiIMBaTh, UIMEET JIM YPaBHEHHUE WM CUCTEMA YPABHEHUH pEIlIeHHs, €CJIU UMEET, TO CKOJIBKO, U ITpoYee).

Pemrate nuHelHBIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, U300pakaTh pEIlIeHHE HEPABEHCTB HA YHMCIIOBOM MPSMOIA, 3alMCBHIBATh PEUICHUE C
IIOMOILBIO CUMBOJIOB.

Pemate cucTeMbl JHHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)XaTh pEIICHHE CHUCTEMbI
HEpPaBEHCTB Ha YMCJIOBOW MPSAMOM, 3alIUCBIBATh PEILIEHHE C IIOMOLIbI0 CHUMBOJIOB.

Vcnonp30BaTh HEPAaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOYyHKIUA

Pacnio3naBath (hyHKIMM M3y4eHHBIX BUAOB. [IoKa3bIBaTh CXEMAaTHUECKU PACIIONOKEHHE Ha KOOPAMHATHON MIIOCKOCTH IpauKoB (YHKIMN BHUA:
y=kx,y=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBrCHMOCTH OT 3HaYeHNMII KOIYDUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb 1 n300paxaTb cCXeMaTHYECKH rpaduKy KBaApaTHUHBIX (QYHKIUI, OMMCHIBATH CBOWCTBA KBAAPATUYHBIX (DYHKIUN 1O UX TpaduKam.

Pacrnio3HaBaTh KBajipaTUUHYIO QYHKLHIO 110 (hopMyJie, IPUBOAUTE IPUMEPhI KBAIPATUYHBIX (YHKIUN U3 peaIbHOM KU3HH, GPUZUKU, TECOMETPUH.

YucioBbIe MOCIE10BATEIbHOCTH U MPOrPecCcHn

Pacrnio3HaBaTh apupMeTHYECKYIO U TEOMETPUUECKYI0 IIPOTrPECCUH NIPH pa3HbIX ClI0co0ax 3aJaHMs.

BEIMONHATE BBIYUCICHHS C HCIIOB30BAaHUEM (OPMYIT N-TO WieHa apu(pMEeTHIECKON U TeOMETPHUYECKON POTPECCHi, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3amaun, cBs3aHHBIE C YHCIOBBIMHU ITOCIIEAOBATEILHOCTSIME, B TOM YHCJIE 33/1a4H U3 PEATbHOMN )XKU3HU (C UCTIOIB30BAHUEM KaJBKYIATOPA,
HU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHMUE
7 KVIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHue pa3aesioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypei
Yucna ¥ BeIYKCIIEHUS. PaliioHaabHbIe o5 1 bu6mmoreka [IOK
yucia https://m.edso00.ru/7f415b90
bubmuoreka [JOK
Anrebpandeckue BoIpaKeHUS 27 1 https://m.eds00.ru/7f415090
bu6mmoreka [IOK
YPaBHCHNS M HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
KOOp,I[I/IHaTbI = Fpa(i)I/IKI/I. (DyHKHHH 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
Hosropenne n o6obmennue 6 1 https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KJIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna v BerunciieHus1. CTeneHpb ¢ [eIbIM 7 bu6mmoreka [IOK
HIOKa3aTeneM https://m.edsoo0.ru/7f417af8
3 AnrebpandyecKkue BoIpaKEHUS. 5 1 bubmuorexa [JOK
KBanparHbiii TpéxwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
8 DyHKUKH. OCHOBHbIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
d DymKimn. Tucrosie pyricmm 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosoperne i 06obmerne 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [IOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7§419d08
bubmuoreka [{OK
> DymHiuHH 16 . https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YUCII0BBIE ITOCIEN0BATEIBHOCTH 15 1 hitps://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3AIUs 18 1 bubnnorexa [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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