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IHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBIeTCS OMNHMM €3 ONOPHBIX KYpCOB OCHOBHOTO 00mero oOpa3oBaHWs: OHa
obecnieynBaeT n3ydeHue APYruX JUCHHUIUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK U TYMaHUTAPHOTO IIUKJIOB,
e€ OcBOeHHE HEOOXOJMMO IS MPOJIODKeHUS 0Opa3oBaHHS M B TMOBCETHEBHOM JXKM3HU. PasButme y
00Y4YarOIUXCsl HAYYHBIX MPEICTABICHUH O MPOUCXOKICHUH M CYIIHOCTH alreOpandecKnx aOCTpaKIHid,
crocode OTpaKeHHs] MaTeMAaTHYeCKOW HAayKOH SBIEHHA M IPOIECCOB B MPHUPOJAE U OOIIecTBe, pOIn
MaTeMaTHYeCKOTO0 MOJEIMPOBAHUS B HAyYHOM ITO3HAHWU M B NPAKTHUKE CIIOCOOCTBYET (pOPMHPOBAHHUIO
Hay4YHOI'O MHPOBO33PCHUA M KaA4YCCTB MBINUICHUA, H€06XOZII/IMLIX g aganTagiyid B COBPEMCHHOM
g poBoM obmiecTBe. M3ydeHue anreOpbl oOeclieYMBacT pa3BUTHE YMEHHS HaOJt0JaTh, CPaBHUBATH,
HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICHCTBUSI M BBIBOABI, (OPMYIUpOBaTh yTBepkAcHUs. OCBOCHHE Kypca alreOphl
O6CCHC“IHBaCT Pa3BUTUC JIOTUYECKOT'O MBINUICHUA 06yqa}01111/1xc;1: OHU HCIHOJB3YIOT ACAYKTHUBHBIC U
WHIyKTUBHBIC PacCyXICHHs, 0000IICHNE U KOHKPETH3AIUIO, adcTparupoBaHie U ananoruto. O0ydeHue
anreOpe mpenanojaracT 3HAYUTEIbHBIH 00BEM CaMOCTOSATENFHON JISSITEIBHOCTH 00yUYaIOMINXCsl, TOITOMY
CaMOCTOSITEIIBbHOE PEUICHUE 3a]1a4 SIBIISIETCS pean3aliei JeaTeIbHOCTHOTO IPHHITUITA 00yYCHHUSI.

B crpykrype mporpaMmbl y4eOHOro Kypca «Anre0Opa» Jjisi OCHOBHOTO OOIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTelIbHO-METOJUUECKUEe JHHUM: «Unciaa W BBIYHUCICHUSY,
«AnreOpanyeckre BBIpaXEHUs», «YpaBHEHUST W HepaBeHcTBay, «DyHkumm». Kaxknmas u3 3tux
COZIEPKATEIIBHO-METOAUYECKUX JIMHUM pa3BUBAaCTCAd Ha MNPOTSHKEHUM TpEX JEeT H3Y4YEHUs Kypca,
B3aMMOJICHCTBYSI C JAPYTMMH €ro JUHMsIMH. B Xome wu3ydeHusl y4eOHOTO Kypca OOyYaromumcs
IMPUXOAUTCS JIOTUYCCKU PaCCYKIaTh, UCIIOJIb30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII‘/'I sI3BIK. B ¢BSI3M ¢ 3TUM B
nporpaMmy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MpEACTaBICHHBIE BO
BCEX OCHOBHBIX pa3ieliax MaTeMaTH4ecKoro oOpa3oBaHMs U  CIIOCOOCTBYIOLIME  OBJAJCHHIO
00yYaroIMMHCS OCHOB YHHBEPCAIBLHOTO MaTeMaTHUYecKOro si3bika. ComepikaTelbHOH W CTPYKTYPHOM
0Cc0OEHHOCTBI0 Y4eOHOTO Kypca «AJredpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapakKTep.

ConepmaHHe JUHUN «Yucna W BBIYKUCICHUS)Y CJIIYKHUT OCHOBOM JJIsL HaHBHeﬁmeFO HU3YUCHUA
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYyYalOMMXCS JIOTHYECKOTO MBIIUICHHS, (OPMHPOBAHHUIO
YMCHHSA IOJIB30BATHCA AJITOPUTMAMHU, a TAKIKE HpI/IO6p€T€HI/IIO MPAKTUYCCKHUX HABLIKOB, HCO6XOI{I/IMI>IX
JUISl TIOBCEIHEBHOM JXKM3HU. Pa3BuTHE MOHATHS O YMCIe HA YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMH W HPPAIMOHAIBHBIMHA YHCIAMH, (OPMHPOBAHHEM IIPECTaBICHUN O
JCUCTBUTEIHHOM YHCJE. 3aBEepIICHHE OCBOCHHS YHCIOBOW IJIMHUM OTHECEHO K CpeaHeMy oOriemy
00pa30BaHUIO.

Coneprkanne ABYX ainreOpandecKux JIMHHH — «AnreOpandeckrue BBIPAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHocoOCTByeT (OPMHUPOBAHWIO Yy OOYyYalOMMXCS MAaTeMaTHYecKOTO  armapara,
HEOOXOIMMOTO /ISl PEHICHUs 3a7a4 MaTeMaTHUKH, CMEKHBIX MPEJAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe oCHOBHOro o0mero oOpa3zoBaHHs Y4YeOHBIN MaTepual TPYNIHPYETCS BOKPYT
PaLMOHATBHBIX BBIpaKEHHH. AsreOpa JeMOHCTPHUPYET 3HAYCHNE MATEMaTHKU KaK S3bIKa ISl TOCTPOCHUS
MaTeMaTHYECKUX MOJIENICH, ONHMCaHMs IMPOIECCOB W SIBICHUH peasbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TakXKe JaIbHEWIIee pPa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOANMOro, B
YaCTHOCTH, Ul OCBOCHUS Kypca MH(OPMATHKH, W OBIAJCHUE HABBIKAMH JETyKTUBHBIX PACCYKICHHUM.
[IpeoOpazoBanue CHMBOJNBHBIX (OPM CIIOCOOCTBYET pa3BUTHIO BOOOpa)KeHHS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanre (pyHKIMOHATBHO-TpApUIECKON JIMHUU HAIEIEHO Ha TOIYYeHHE OOYyJaroIUMUCS
3HaHUH O (YHKIUAX KaK BaKHEUIeW MaTeMaTH4eCKOH MOMENTH /I ONHCAHHUA W WCCIEHOBaHUS
Pa3HOOOpa3HBIX MPOIIECCOB U SBJICHHWN B NpHUPOJE W oOmiecTBe. M3ydeHne marepuana CrocoOCTBYET
Pa3BUTHIO y OOy4alomMXCs YMEHHS WCIIOIb30BaTh pa3IMYHBIC BBIPA3UTEIBbHBIC CPENCTBA S3BIKA
MaTeMaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckne, BHOCHT BKIaX B (OpPMHpPOBAHHE
HpeI[CTaBHeHI/II‘/'I 0 POJIK MATEMATUKHU B Pa3BUTUHN LUBUIN3AU U KYJIBTYPBI.



CormacHo ydeOHOMy TutaHy B 7-9 Kilaccax m3ydaercs Yy4eOHBIH Kypce «AnreOpa», KOTOPBIH
BKJIIOYAET CIIEIYIOIINE OCHOBHBIC DPa3Zeibl coluepkaHus: «Yucima W BBIYHCICHHS», «AnreOpandeckue
BBIPAKEHHS», «YpaBHEHHS H HEPaBEHCTBa», «DYHKIHN.

Ha m3yuenne yueOHOTO Kypca «Anredpa» otBogutcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B
Henenmo), B 8 kiacce — 102 gaca (3 gaca B Henmenio), B 9 kitacce — 102 gaca (3 gaca B HEACIIO).

COJEPKAHUE OBYUYEHMUS
7 KJIACC

Yucna v BIYUCICHAS

Jpobu OOBIKHOBEHHBIC W ACCATUYHBIE, TIEPEX0] OT OAHON (HOpMBI 3amucu IpoOei K APYTOu.
[lonsTHe panMOHAJIBHOIO 4YHWCNA, 3allUCh, CPaBHEHHWE, YNOPSIIOYMBAHWE pPALMOHAIBHBIX YHCEIL
Apudmernyeckue NEHCTBUS C pAlMOHANBHBIMHU YHCIIaMHU. PemieHue 3amay w3 peanbHON MPaKTUKA Ha
4acTH, Ha JpOOH.

CreneHb C HaTypajJbHBIM IOKa3aTeJIeM: ONpeAeeHue, npeoOpa3oBaHUE BBIPAKEHUH HAa OCHOBE
oIpeiesieHHs, 3auch OonbmMX vncelsl. [IponeHTsl, 3amuch NPOLEHTOB B BUIAE APOOM M APOOH B BHIE
MPOLEHTOB. TpH OCHOBHBIE 3a/1a4H Ha MPOIIEHTHI, PEeIlIEHHE 331a4 U3 pealbHOW PAaKTHUKH.

IIpuMmeHeHne NpU3HAKOB AETUMOCTH, Pa3loKEHHE HA MHOKUTEIH HATYPAIBHBIX YHCEIL.

PeanbHbIe 3aBHCHMOCTH, B TOM 4HCJIE IpsAMas U 00paTHAast NPONOPLIHUOHATBHOCTH.

AaredpanvecKue BbIpPaKeHHs

IlepeMeHHBIE, 4YHUCIIOBOE 3HAUYEHHE BBIPAKEHHUS C NEpPeMEHHOW. JlomycThMble 3HAUYECHUS
nepeMeHHBIX. [IpefcTaBieHne 3aBUCHMOCTH MEXIY BeIMYMHAMHU B Buae (Gopmynbl. Beruucnenus mo
tdopmynam. [IpeobpasoBaHre OYKBEHHBIX BBIPAKCHHUH, TOXIECCTBEHHO DPaBHBIC BBIPAKCHHUS, MpaBHIIA
npeoOpa3oBaHus CYMM M TpPOHM3BEICHHI, IMPaBWIa PACKPBITUS CKOOOK M TPHUBEICHHS IOJOOHBIX
CJIaraeMblX.

CBoiicTBa cTeNeH! ¢ HaTypaJIbHBIM MOKa3aTeeM.

OpnouneHsl U MHorowieHsl. CreneHb MHorouwieHa. Cro)keHHe, BBIYMTAaHUE, YMHOYKEHHUE
MHOTOUYIEHOB. POpMYyJbl COKPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBI M KBaJpaT pazHocTH. Popmyia
pa3HOCTH KBaJIpaToB. Pa3no)keHne MHOrOWIEHOB HA MHOXKHUTEIH.

YpaBHeHMS 1 HepaBEeHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IMpaBWja MpeoOpa3oBaHUS YpPaBHEHUs, PaBHOCHIBLHOCTD
YpaBHEHUH.

JIuneliHOe ypaBHEHME C OJHOM NEPEMEHHOM, YMCIIO KOpHEH JIMHEWHOIO YPaBHEHUs, PELIEHUE
JUHEWHbIX ypaBHeHHH. COCTaBlIeHHWE YypaBHEHHUH IO YCIOBMIO 3aJaud. PeleHue TEKCTOBBIX 3a4ay ¢
MIOMOUIBI0 YPABHEHUH.

JluneiiHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMHE U ero rpaduk. Cucrema qByX JTMHEHHBIX ypaBHEHUIHA
C IIByMs TlepeMEHHBIMHU. PerieHne cucreM ypaBHEHHH CIOCOOOM MOJCTaHOBKH. llpumepsl perieHus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUI.

DyHKUNH

Koopaunara touku Ha mpsMoil. UucCOBbIE MpOMEXYTKH. PaccTosHue Mexay IByMs TOYKaMHU
KOOPJIMHATHOU MPsIMOii.

[IpssmoyronbHass cucrema koopawHat, ocu Ox m Oy. AOcimcca W OpAMHATA TOYKH Ha
KOOpIMHATHON iockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UteHne rpadMKoB peanbHBIX
3aBucumocTeid. [lonstie dynkmun. ['padmk dbysknum. CoiictBa ¢ynkmmit. JluneiiHas ¢ynkmus, eé
rpaduk. ['paduk Pyakonm y = [x|. ['padmdgeckoe pemreHre THHEHHBIX YpaBHEHUN U CHUCTEM JIMHEWHBIX
YpaBHEHUIA.

8 KJIACC

Yucaa 1 BLIYMCTIEHUA



Ksanpatssrit kopeHs 3 uncna. [loHsaTre 00 uppanuoHansHOM uncie. [ecsaTuaHbie mpuOImKeHus
UppanyoHanbHeIX yncen. CBolicTBa apuMETHYECKMX KBaJIpaTHBIX KOpHEH W WX MPUMEHEHHE K
npeoOpa3oBaHMIO YHUCIOBBIX BHIPAKEHHI 1 BEIYUCICHHUAM. [leiicTBUTEIbHBIC YHCITA.

CreneHs ¢ 1enbIM I0KazaTeneM U e€ cBoiicTBa. CTaHgapTHAs 3alKCh YMCIA.

Anrebpandeckue BhIpakeHUSIAJITedpanyeckue BbIpasKeHnsl

KBangpaTHslil TpéxuneH, pa3ioskeHHe KBaAPaTHOTO TPEXUWIEHa HA MHOXKHUTEIH.

Anrebpandeckast a1poOs. OCHOBHOE CBOMCTBO anreOpamdeckod npoom. CliokeHue, BBIUUTAHHE,
YMHOXXEHHE, JIelIeHIe anre0pandeckux Apooeii. PanroHanbHble BRIpaKeHUS M UX IPeoOpa3oBaHue.

YpaBHEHHS U HEPABEHCTBaY pAaBHEHHs U HEPaBEHCTBA

KBanpaTtHoe ypaBHeHue, ¢opMyna KOpHeW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K INHEWHBIM M KBaApaTHBIM. [IpocTeiimue qpoOHO-panioHaIbHbIC ypaBHEHUSI.

I'padmyeckas nHTEpHIIpETaNA ypaBHEHUH C IBYMS ITEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUN
C IByMs iepeMeHHbIMU. [IprMeps! pereHus cucTeM HETMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 anredpandeckuM CriocoOoM.

UucnoBple HEpaBEHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOM mepeMeHHOM. PaBHOCHUIIBHOCTH
HepaBeHCTB. JIMHeHHbIe HEpaBeHCTBA ¢ OAHON mepeMeHHOW. CHCTeMBbI TUHEHHBIX HEPABEHCTB C OTHOMN
MEPEMEHHOM.

OyHKIMNDPYHKIMH

[Honsatue ¢pynkmuu. OOIACTh ONpene’IeHns U MHOXKECTBO 3HaueHui GyHKIuH. CriocoObl 3a1aHus
GdhyHKIUHA.

I'padux Qynxnum. Urenne cBodcTB QyHKIMH 1o e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIMIA,
OTPAKAIOIUX PeaJIbHBIE IPOLECCHI.

OyHKIMH, OMUCHIBAIOIIUE MPIMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCIMOCTH, UX TPadHKH.
Oynkumn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pelreHie ypaBHEHHH 1 CHCTEM yPaBHEHHIA.

9 KJIACC

Yucaa u BBIYHCTEHUS

PaHI/IOHaHbHHG qyucia, uppaliuOHaJIbHbIC YHMCJId, KOHCYHbLIC 1 OeCKOHEUHbBIE JACCATUYHBIC I[pO6I/I.
MHOXeCTBO NEHCTBUTENBHBIX YHMCEN, ACUCTBUTENbHBIC 4YHMCia KaKk OECKOHEYHBIE IECSTUYHBIE APOOH.
B3auMHO OmHO3HaYHOE COOTBETCTBHE MEXIY MHOKECTBOM JACHCTBUTENBHBIX YMCENl M KOOPIMHATHON
MPSIMOIA.

CpaBHeHHE ACHCTBUTENBHBIX YHCEN, apuMEeTHIECKUE NEHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMH.

Pa3mepsl 00BEKTOB OKPYKAIOLIET0 MUPA, AJTUTEIBHOCTh IIPOLIECCOB B OKPY’KAIOIIEM MHPE.

[IpubnmxEnHOE 3HaYeHNE BEMYMHBI, TOYHOCTH NpubmmwkeHus. Oxkpyrienue unceln. [Ipukunka u
OLICHKA Pe3yJIbTaTOB BBIYMCICHUH.

YpaBHeHusi U HepaBeHCTBA

Jluneiinoe ypaBHeHue. PelieHrne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHM, CBOIAIIMXCS K KBaJIpaTHbBIM. DBHKBagpaTHOE
ypaBHeHue. IlpumMepsl penieHUs ypaBHEHUH TpeThed M 4YETBEPTOM CTENEHEM pas3lioKeHHEM Ha
MHOXHTEJIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PelneHne TEKCTOBBIX 3aAad  anreOpanydyecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U ero Tpaduk. Penienne ciucreM QByX JTHHEHHBIX YpaBHEHHM C
IBYMSl NEpEeMEHHBIMHU. PellleHne cucTeM ABYX ypaBHEHHH, OJHO M3 KOTODBIX JIMHEIHOe, a apyroe —
BTOpO# crenenu. [ paduueckast ”HTEpIpeTalysi CACTEMbl YPaBHEHHIA C IByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 anredpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOICTBA.



PeuieHre TMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. PerieHne cucteM JTUHEHHBIX HEPABEHCTB C
onHO¥ mepemeHHoW. KBaapaTHple HepaBeHcTBa. ['paduueckass WHTeprpeTanys HEPaBEHCTB W CHCTEM
HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

OyHKINNDYHKITH

Kpanparnunas ¢ynkius, e€ rpadux u corictea. [lapabosa, KOOpJAUHATEI BEPIIMHBI HapaOoIibl,
0Ch CHMMETPHH TTapadoIThL.

Ipaduxu pyskimit: y = kx, y =kx + b, y =k/x, y =x3, y = \x, y = x| , u uX cBoiicTBa.

UucnoBble nociieoBaTeIbHOCTHYMCI0BbIE OCIe0BATEILHOCTH M IIPOTPecCHH

[lonsTHE 4YHMCIOBOM MOCIIEOBATENPHOCTH. 3aJaHHE IMOCIEAOBATENIFHOCTA PEKYPPEHTHON
hopMytoit U HOPMYJIOii 1-T'O UIICHA.

Apudmernyeckas U TeoMeTpuueckas mnporpeccuud. Dopmynbl #-TO 4ieHa apu(PMETHYECKOH H
F€OMETPUYECKON NPOrpecCUil, CyYMMBI IIEPBBIX # YICHOB.

N3o0paxeHne uneHOB apuMETHYECKO UM TEeOMETPUYECKOM mporpeccuii TOYKaMH Ha
KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIN 1 SKCITOHEHIIMANBHBIN pocT. CIIOKHBIE TPOIEHTHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsS IIPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pPe3yJbTaThl OCBOCHUS NMPOrPaMMBbI yueOHOTO Kypca «ANredpay XapaKTepu3yroTCs:

1) naTpruoTHYecKoe BOCIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MPOUUIOMY M HACTOSILIEMY POCCHUHWCKONM MaTeMaTHUKH, IIEHHOCTHBIM
OTHOLIEHUEM K JIOCTMXKEHHUSM POCCUICKHX MATEMATHKOB M POCCHUMCKOM MAaTeMaTU4eCKOM IIKOJBI, K
WCIIOJIb30BAHUIO 3TUX AOCTHXCHUH B JPYTUX HayKaX M MPHUKIAIHBIX chepax;

2) rpa:kIaHcKoOe M IyXOBHO-HPABCTBEHHOE BOCIMTaHUe:

TOTOBHOCTBIO K BBINOJHEHHMIO O0OS3aHHOCTEM TpakAaHWHA M pealu3allid ero Ipas,
NpeCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (YHKIMOHHUPOBAHUSI PA3IMUHBIX CTPYKTYD, SIBICHHH,
OpoLeayp Tpa)KIaHCKOro oO0InecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHHIO
ITHYCCKUX HpO6JICM, CBA3aHHBIX C IMPAKTHYCCKHUM IIPUMCHCHUCM ZIOCTI/DKCHI/II‘/'I HayKH, OCO3HAaHUEM
BAXXHOCTU MOPAJILHO-3THUYCCKUX IMTPUHIHUIIOB B ACATCIbHOCTHU y‘IéHOI‘O;

3) TpyAOBOe BOCIIUTAHME:

YCTaHOBKOM Ha akKTHBHOE Yy4yacTHe€ B pEIIEHHMH NPaKTUYECKUX 3aJady MaTeMaTH4ecKou
HANpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUYECKOTo 00pa3oBaHMsl HA MPOTSIKCHUU BCEH >KU3HU
JUTsL YCHCITHOM MPOo(eCcCHOHATBHON ACSITEILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHN, OCO3HAHHBIM
BHIOOPOM M MOCTPOCHHEM MHIUBHIYalTbHOW TPAaeKTOPHH 0Opa30BaHMS W KM3HEHHBIX IUIAHOB C yYETOM
JMYHBIX UHTEPECOB U O0IECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHUE:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M ACTETHUECKOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3aJa4, peluIeHnH, pacCy X AeHN), YMEHHIO BUIETh MaTeMaTH4YeCK1E 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOT'0 IO3HAHUSL:

OpHEHTAalMeH B ESTEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKA, IIPUPOABLI 1 O6IIICCTB21, MMOHMMaHHEM MaTeMaTHYeCKOM HAYyYKHM KakK
ceprl YeIOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHA M 3HAUYMMOCTH AJISl PAa3BUTHUS LUBHIM3ALNY,
OBJIQICHUEM SI3BIKOM MaT€MaTWKH M MaTeMaTW4ecKOM KyJIbTypOH Kak CpeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHHEM NPOCTEHIIMMU HaBBIKAMH HCCIIEIOBATEIILCKON AEATENBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GoOpMHpPOBAHHE KYJbTYPbl 3A0POBbSI U 3MOLHOHAJIBHOIO
OsaromoJryums:

TOTOBHOCTBIO NPHUMEHATh MAaTEMAaTHUECKHE 3HAaHUSI B MHTEPECax CBOETO 3I0POBbs, BEICHUS
3I0pOBOTO O0pa3a >KW3HH (340pPOBOE THUTAHWE, COANAHCHUPOBAHHBIN PEXHUM 3aHATHH W OTABIXA,



perymsipHasi (pu3uUeckas aKTHBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TAKOro e MpaBa JIpyroro 4ejoBeKa;

7) 3K0JI0rMYeCKOe BOCIIUTAHUE:

OpHCHTAllMell Ha MPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHUHM M pELIeHusl 3agad B o0yacTu
COXPaHHOCTH OKpY>Karolleil cpeapl, MIIAHUPOBaHUS MOCTYIKOB M OLUEHKH MX BO3MOXKHBIX IOCJIEACTBUIL
U OKPYXKAaroLeH Cpeabl, OCO3HAHUEM IJI00ATBHOI0 XapakTepa SKOJOTHUECKUX MPOoOJieM U IMyTeH HX
peleHus;

8) ajanTanus K U3MEeHS IOIUMCS YCJA0BHAM COLMATbHON M IPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHAX HEOINPEOENEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYI0 NESTeIbHOCTh, B TOM YUCIIC YMEHHE YUUTHCA y APYIUX JIOACH,
npruoOpeTaTh B COBMECTHOH IEATEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIINU U3 OIbITa APYTHX;

HE0OXOJMMOCTBIO B (HOPMHPOBAHUM HOBBIX 3HaHHUH, B TOM 4HciIe (GOPMYIMPOBATH UACH, TOHATHS,
runore3bl 00 OOBEKTax W SIBACHHUAX, B TOM YHCIIE paHEEe HEU3BECTHBIX, OCO3HABATH JEPHULIUTHI
COOCTBEHHBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOLINI KOHTPMEDP, KOPPEKTHUPOBATH IPUHUMAEMBbIE PELICHUS U AeHcTBUS, POpMYIHMpPOBAThH U
OLICHUBAThH PUCKH U TIOCJIEACTBUS, (GOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJbTATbI

Ilo3naBaTe/ibHbIe YHHBeEpPCAIbHbIEe y4eOHbIE JeiiCTBUS

ba3zoBble JlornyecKkne AeicTBUA:

®  BBUIBJIATH M XapaKTEPU30BATh CYIIECTBECHHbIC IPU3HAKN MaTEMaTHIECKUX OOBEKTOB, IOHATHH,
OTHOILICHUH MEXAYy MOHATUSAMH, (GOpPMYyIHpOBATH OINpeleNeHHUs IOHATHH, yCTaHAaBIUBATb
CYLIECTBEHHBIN MPU3HAK KIacCU(PUKALNU, OCHOBAHUS ISl 0000IIEHNS U CPaBHEHUS, KPUTEPUH
HNPOBOAMMOTO aHAJIN3a;

® BOCIpPUHHMATh, (OPMYITUpPOBATH U MPEOOPa3OBHIBATH CYKACHUS: YTBEPIUTEIbHBIC U
OTpHLIATENbHbIEC, EANHUYHBIE, YACTHBIC U O0IUE, YCIOBHBIE;

° BBIABJIAT MAaTEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3UM W MPOTUBOPCUYHA B (I)aKTaX,
JaHHBIX, Ha6HIOIICHI/I$1X U YTBCPKIACHHUAX, npepjiaratb  KpuUTepun  IJId BBISIBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHH;

L ACJIaTb BbBIBOABI C HCIOJIb30OBAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W MWHAYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 10 aHaJIOTHH;

e pa3duparh J0Ka3aTeNbCTBA MATEeMaTHUECKHX YTBEPKACHUH (IIpsAMble U OT IMPOTHBHOIO),
OPOBOAWTH CaMOCTOSTENIFHO HECJIOXKHBIE [IOKAa3aTeNbCTBA MaTeMaTHYeCKHX  (DaKToB,
BBICTPaWBaTh AapryMEHTAlHIO, TPHBOAWTH MPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBHIOMpATH CrOCcOO permreHUs y4eOHOW 3amayn (CpaBHMBATH HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJee NOAXOMAIINI ¢ YIETOM CaMOCTOSITEIIbHO BBIICTIEHHBIX KPUTEPUEB).

ba3zoBrble ucciienoBarejibcKHe AeiiCTBHA:

® HCHOJB30BaTh BOMPOCHI KaK MCCIENOBATEIBCKU MHCTPYMEHT IO3HaHUS, (HOpMYIHPOBATH
BOMPOCHI, (PHUKCHUpYIOIIKWE MPOTHBOpEYHE, MpOOJIEeMy, CaMOCTOSTEIBHO YyCTaHABIMBAThH
HCKOMOE U JaHHOe, (POPMHUPOBATh FMIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

® MPOBOJUTH MO CAMOCTOSTENBHO COCTABICHHOMY IIIaHY HECJIOXKHBIH IKCTIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, 3aBHCUMOCTEH
00BEKTOB MEXTy COOOH;

®  CcaMOCTOATENBHO (QOPMYIHUPOBAaTH OOOOLICHHS M BBIBOABI IO pe3yibTaTaM HPOBEIEHHOTO
HaOJII0/IeHHs, MCCIeJOBaHUs, OLIEHUBATH TOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB
1 0000I1IIEHMIA;



IMPOrHO3UpPOBAThL BO3MOIKHOC PA3BHUTUC MNPOLECCA, a TAKIKE BbIABUI'aThb IMPECAIIOIOXKECHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBHAX.

Pa6ora c nndgopmanueii:

BbIIBJISITH HEAOCTAaTOYHOCTh H I/I36BITO‘IHOCTL I/IH(l)OpMaHI/II/I, JaHHBbIX, HCO6XOZII/IMBIX JIsL
pelenys 3anauu;

BBIOMpATh, AHAJIM3UPOBATH, CHCTEMAaTH3UPOBATH M  HHTEPIPETHPOBATH HH(MOPMAIHIO
Pa3IMYHBIX BUAOB U (GOPM MPEACTABICHUS,;

BEIOWpaTh (QopMy TpeiacTaBieHUs WHGOpPMAIMM W WIUTIOCTPHPOBATh pellaeMble 3aJadu
CXeMaMH, IuarpaMMaMH, HHOU rpaMKoi U NX KOMOMHALUSMY;

OLICHUBATh HaA&KHOCTh HMHGOPMALMU IO KPUTEPHSM, MPEIIOKEHHBIM YUUTeNIeM HWIH
c(OpPMYJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHMKaTHBHBIE YHUBEpCaJIbHbIe YueOHbIe 1eiicTBUS:

BOCIIPHHUMATh W (QOPMYIUPOBATH CYKJCHHS B COOTBETCTBUM C YCIOBHSMH H IIEJSIMH
oO01IeHusl, sICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHsI B YCTHBIX U MUCHbMEHHBIX
TEKCTax, AaBaTh MOSCHEHHS IO XOJy peIIeHHs 3a7add, KOMMEHTHPOBATH TOIy4YEHHBIH
pe3yabTar;

B XOJle OOCYXXICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIEMEI,
pemraemMoil 3a1a4n, BHICKAa3bIBaTh WIEH, HAIICIICHHBIC HA TOMCK PEIICHHS, COTIOCTABISTH CBOH
CYXJEHUsI C CYXACHUSIMU IPYTruX YYaCTHHKOB JUaiora, OOHapyKWBaTh pPa3iyUe U CXOJICTBO
MIO3HIIUI, B KOPPEKTHOH PopMe GOpMyITHUpOBATH PA3HOTIIACHS], CBOM BO3PaKEHHUS;
NPE/CTAaBIATh PE3yJAbTAaThl pEIICHHS 3aJadd, OSKCIEPUMEHTa, WCCICIOBAaHMs, NPOEKTa,
CaMOCTOSITEIBHO BBIOMpATh (OpMAT BBICTYIUIGHHS C Yy4ETOM 3aJad Mpe3eHTAllud W
OCOOCHHOCTEH ayTUTOPHH;

NOHMMAaTh M HCIHOJIB30BATh IMPEUMYIIECTBA KOMAHJHOM M WHIMBHAYaJbHOW palbOTHI IpH
pelIeHn! y9eOHBIX MaTeMAaTHYECKUX 3a/1a4;

NPUHUMATH 11eJb COBMECTHOH esATeIbHOCTH, TNIAHUPOBATh OPTaHU3aLUI0 COBMECTHON PabOTHI,
pacmpenensTh BHIABI PabOT, NOTOBapUBaThCs, OOCYXKIaTh MPOLECC W Pe3yiabTaT pPadOTH,
000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢opMax paboThl (00CyxJeHMs, OOMEH MHEHHSMH, MO3TOBBIC
HITYpMBl U JIPYTHE), BBIMOIHATH CBOIO 4YacTh Pa0OTHl U KOOPJAMHUPOBATH CBOM ACWUCTBHS C
JPYTUMH 4JIeHaMHd KOMAaHIbBI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaZa B OOMIMH MPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasituBHBIE YHHUBEpPCaJbHbIE YUeOHbIE A€l CTBUSA
Camoopranuzanus:

CaMOCTOSITETIbHO COCTABJIATH IUIAH, AITOPUTM pELICHUs 3a7aud (WM ero 4acTh), BHIOMpaTh
crnoco0 pemieHuss ¢ y4E€TOM MMEIOIIUMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPHAHTHI pEIICHH ¢ yUETOM HOBOW MH(OpMAIIHH.

CaMOKOHTpOHB, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTPOJS TIpoIiecca M pe3ysbTaTa pPeIIeHHs
MaTeMaTHYeCKOM 3a7a4H;

NpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpH PEIICHWH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATENBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAHIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa JCATEIbHOCTH TIOCTABICHHOW ILIeTH M YCIOBHSIM,
OOBSICHATh MPUYHHBI JOCTHKCHUS WM HEJAOCTHIKCHUS LIENH, HaXOAWTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

HNPEJIMETHBIE PE3YJIBTATBI



K xonny obyuenus B 7 ki1acce 00y4aroIIMACs MOMYUIHUT CIAEAYIOIIUE IPEIMETHBIC PE3yIbTaThI:

Yucna v BIYUCICHAS

BoimonHATh, coderass yCTHbIE M NHUCbMEHHblE NpPUEMBI, apuMETHYECKHE HAEHCTBUS C
panroOHANbHBIMU YUCIAMH.

HaxonuTh 3Ha4YeHUS YUCIOBBIX BBIPAKEHUH, NMPHUMEHITH Pa3HOOOpa3HbIE CIIOCOOBI W MPHUEMBI
BBIYHMCIICHUS 3HAUCHUN APOOHBIX BBIPAKECHUH, CONEPIKALINX OOBIKHOBEHHBIC U IECSITUYIHBIE APOOH.

IlepexomuTh OT OHON (HOPMBI 3aIMCH YHCEN K APYyroi (mpeoOpa3oBhIBaTh AECATUIHYIO APOOH B
OOBIKHOBEHHYTO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECITHYHYIO JPOOBb).

CpaBHHBaTh U YHOPSIOYUBATH PALMOHAJIEHBIC YHCTIA.

OKpyTJIATh Yncia.

BbIONHAT NPUKHUAKY M OLIEHKY pE3y/ibTaTa BBIYMCICHUI, OLEHKY 3HAUY€HHH YHCIIOBBIX
BBIpOKEHUN. BBINOIHATE NEfCTBUS CO CTENEHAMH C HATYypalbHBIMH [TOKAa3aTEISIMU.

[IpumMeHsTH NIpU3HAKHU JEITUMOCTH, Pa3I0KEHHE HAa MHOKUTEIN HATyPAJIbHBIX YHCEL.

Pemrate  mpakTHKO-OPHEHTHPOBAHHBIE  3a/Jauyd, CBS3aHHbIE C  OTHOLICHWEM  BEJIUYUH,
MIPOMOPIMOHANBHOCTHIO BEIMYMH, MPOLEHTAMH, HHTEPIPETHPOBATh pPE3YyJIbTAaThl pEIIEHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AaredpanvecKue BbIpaKeHHs

Hcnonp3oBaTh anreOpanyuecKyl0 TEPMHHOJOTHIO W CHMBOJHKY, NPUMEHSATH €€ B Tpolecce
OCBOCHHUS y4eOHOTO MaTepuara.

Haxonuthb 3HaueHnst OyKBEHHBIX BBIPOKECHHUI IPH 3aJaHHBIX 3HAYCHUSX MEPEMECHHBIX.

BreimonHATe mpeoOpa3oBaHMsT LENOTO0 BBIPAKEHWsI B MHOTOWIEH IPHBEIACHUEM IOJOOHBIX
ClIaraeMbIX, PacKphITHEM CKOOOK.

BrINOMHAT YMHOXKEHHE OJHOYJIEHAa HAa MHOIOWIEH M MHOTOWIE€Ha Ha MHOTOWIEH, NMPUMEHATh
(hopMyIbI KBaipaTa CyMMBI U KBa/IpaTa pa3HOCTH.

OCyIIECTBIISATh PA3NOKEHUE MHOTOUJICHOB HAa MHOXHTENIU C TOMOIIBIO BBIHECEHHS 332 CKOOKH
00I1ero MHOKHUTEJIS, TPYIITUPOBKH CJIaraeMbIX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumenaTs npeoOpa3oBaHMs MHOTOWICHOB JJISl PEHICHHs Pa3IMYHBIX 3a]ad U3 MaTeMaTHKH,
CME)XHBIX IIPEMETOB, U3 PEAIbHOM MPaKTHKH.

Hcnonb3oBaTh CBOWCTBAa CTEMEHEW C HATypajdbHBIMH MOKa3aTeNsAMH JUIsi TpeoOpa3oBaHUs
BBIPAKEHUN.

YpaBHeHNs 1 HepaBeHCTBA

Pewrare nMHElHbIE YpaBHEHUS C OJHOM NIEPEMEHHON, IPUMEHSSI IPABWIIA IIEPEX0/1a OT UCXOJHOTO
YpaBHEHUS K paBHOCHIILHOMY eMy. [IpoBepsTh, ABIsIeTCS JIM YUCIO KOPHEM ypaBHEHHUSI.

[MpumensaTs rpaduveckue METObI IPH PEIICHUU TMHEHHBIX YPAaBHEHUH U X CUCTEM.

[MonOupaTe mpuMepHl Map YHCEN, SBISIONIMXCA PEUICHUEM JIMHEHHOTO YpaBHEHHS C JBYMS
NePEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IMJIOCKOCTH TpadUK JTMHEHHOIO ypaBHEHHUS C JABYMs IE€PEMEHHBIMH,
HOJB3YSCH IPah)uKOM, IPUBOAUTE IPUMEPHI PEILICHHUS yPAaBHEHUSL.

Pemrare cucteMsl AByX JMHEHHBIX YPaBHEHHUI C IBYMS IEPEMEHHBIMH, B TOM 4HCIIe TpadUueCcKH.

CocTaBisATh M pelaTh JUHEHHOE ypaBHEHHE WJIM CHUCTEMY JHMHEHHBIX YPaBHEHHH IO YCJIOBHUIO
3a[a4d, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a41 IIOy4YEHHbIH PEe3ybTarT.

DyHKIUH

U3o0pakaTh Ha KOOPAWHATHOW NPSAMOM TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAHHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3AIIMCHIBATH YHCIOBbIC IPOMEXKYTKH Ha aaredpandeckoM s3bIKe.

OTMeuaTh B KOOPOMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Ipaduku
TuHEeHHbIX QyHKIwA. CTpouTs rpaduk QyHKINN y = [X|.

OnuchiBaTh ¢ HOMOLIBIO (PYHKIMH N3BECTHBIE 3aBUCUMOCTH MEXKy BEIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHUe, 1IeHa, KONUYECTBO, CTOMMOCTh, IPOU3BOIUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

Haxonuts 3HaueHne QyHKINU 110 3HAYCHHUIO €€ apryMEHTa.



Iloammate rpaduueckuit cnoco® TmpencTaBiIeHWs W aHajdW3a WHPOpPMAIWH, W3BIEKATh U
MHTEPIPETUPOBATh HH(POPMALMIO U3 TPaPUKOB peasbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonny obyuenus B 8 kiacce 00y4yaromuics MOMYUIHUT CIAEAYIOIIUE IPEIMETHBIC PE3yIbTaThI:

Yucaa u BbIYHCTIEHUS

Hcnonp30BaTh HayasbHbIE NIPEACTABICHUS O MHOXECTBE NCHCTBUTEIBHBIX YUCET Uil CPAaBHEHUS,
OKpPYTIIEHUSI U BEIYUCIICHNH, H300paaTh JeHCTBUTENBHBIE YUCIIA TOYKAMHU Ha KOOPAMHATHON TIPSIMOI.

[IpumensaTy moHATHE apU(PMETHYECKOro KBAAPATHOTO KOPHS, HAaXOAWTh KBAJpaTHBIE KOPHHU,
UCIIOJNIB3YSI IPU HEOOXOIUMOCTH KaJIbKYJISITOP, BBINOJHATH NMPeoOpa30BaHusl BRIPAKCHUH, COOEPIKAIINX
KBaJpaTHbIE KOPHU, UCHOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anmucy OONMBIINX M MaJIBIX YHCEN C MOMOLIBIO NECATUYHBIX OpoOeil U cremneHe
ymcna 10.

Auredpanyeckne BbIPasKeHUs!

[IpuMeHsTH MOHATHE CTENEHU C LEJIBIM MOKAa3aTeIeM, BBIIOIHATH MPeoOpa3oBaHUs BBIPAXKCHUH,
COJEpIKaIIMX CTEIIEHH C IIETIbIM ITOKa3aTeJIeM.

Brimonaare TOXICCTBCHHBIC HpeO6pa30BaHHH panroOHAJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC ITpaBUJI
JIEeHCTBUM Hal MHOTOWICHAMH U alre0panyecKUMu ApOOsIMU.

PackianipiBaTh KBaIpaTHBIN TPEXUJIEH HA MHOKUTEIH.

[MpumenaTs mnpeoOpa3oBaHUsl BHIPAKEHHW Ui PEUICHUS pa3IH4YHBIX 3a]ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHOM IPAKTUKU.

YpaBHeHMS M HepaBEeHCTBA

Pemarts HHHeﬁHBIe, KBaJpaTHBIC YPaBHCHHUA W PALMOHAJIBHBIC YpPAaBHCHUA, CBOAAIIHNECA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IEPEMCHHBIMU.

IIpoBoauTE MNpOCTEUIINE HCCIEAOBaHUS YPABHEHUM U CHUCTEM YPAaBHEHHH, B TOM 4YHUCIE C
NpUMEHEeHHeM rpaduvecKkux TMpelcTaBIeHni (yCTaHABIMBaTh, MMEET JIM ypaBHEHHUE WM CHUCTEMa
ypaBHEHUH pelIeHus, €ClId UMEET, TO CKOJIBKO, U IpoUee).

[TepexomuTh OT clOBECHOM (HOpPMYIMPOBKH 3aqaun K e€ anreOpandeckoil MOJENH C TOMOIIBIO
COCTaBJICHUA YpaBHCHUA WM CHCTEMBI ypaBHCHI/II‘/'I, HUHTCPIPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM
3a/1a4y MOJYyYEHHBIN pe3yibTar.

HpPIMGH)ITB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB [JId CpaBHCHUSA, OLICHKH, pPCIIATH JIMHEWHBIE
HEPAaBEHCTBA C OJHON IMEPEMEHHOW M WX CHCTEMBI, JaBaTh I'padUUYECKyl0 HLIFOCTPAI[UI0 MHOXKECTBA
pelIeHU HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonnmatrs W ucmoNb30BaTh (YHKUMOHANBHBIE MOHATHS M S3bIK (TEPMUHBI, CHMBOJHYECKHUE
0003HAYCHUs), ONPEICNIATh 3HAYCHUE (YHKIMM 10 3HAYCHUIO apryMEHTa, OINpPeACsaTh CBOWCTBA
(dhyHKIMY 110 €€ TpaduKy.

CtpouTs rpaduKu 3J1eMEeHTAPHBIX (HYHKIHA BU/IA!

y=k/x, y=x2,y =x3,y = x|, y = VX, OIHICHIBaTH CBOICTBA YHCIOBOH (GYHKIIMH 10 €& rpaduKy.

K xoniy oOyuenus B 9 kiacce o0ydaromuiics OIy4uT ceIyIolIe IpeAMETHBIC Pe3yIbTaThl:

Ymucna v BIYUCICHAS

CpaBHUBATH U yNIOPAI0UYMBAThH PAllMOHATIBHBIE U HPPALIMOHATIBHbIE YUCIIA.

BrimonaaTe apI/I(I)MCTI/I‘IeCKI/Ie ILGI‘/'ICTBI/ISI C paouoOHaJIbHBIMH 4YHUCIaMH, COUYCTasA YCTHBIC H
IIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHUA C UPPALIUOHAIILHBIMU YU CIIaMU.

HaxonuTh 3HaueHUs CcTemeHEW C LEeNbIMH ITO0Ka3aTeNsIMH M KOpHEH, BBIYMCISTH 3HAUYCHHS
YUCJIOBBIX BBIPAKECHUN.

OKpyrisTh JAEUCTBUTENBHBIE YKCIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYUCIEHHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHHH.

YpaBHeHMS M HepaBEeHCTBA

Pemate snuHelHBIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHMs, CBOIIIMECS K HHUM, HpOCTEHILIHe
IpoOHO-palliOHaTIbHbIE YPaBHEHUSI.



Pewiate cucteMbl 1BYX TMHEHHBIX YPaBHEHHM ¢ JBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHU,
B KOTOPBIX OIHO YPaBHEHUE HE SIBJISICTCS JIMHEHHBIM.

Pemares TekcToBBIE 3a0aun anreOpandeckuM CrocoOOM ¢ TIOMOLIBIO COCTABIICHUSI YPAaBHEHHUS HIIH
CHCTEMBI IByX YPaBHEHHH C IByMsl IEPEMEHHBIMHU.

IIpoBonuTh MOpOCTEHIINE HCCIEAOBAHUS YPABHEHUN M CHUCTEM YpPaBHEHHH, B TOM 4YHUCIE C
NpUMEHEHHEM TrpaduvyecKux MpelncTaBlIeHud (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHUH peIIeHHs, €CIIH UMEET, TO CKOJIBKO, U IIPOYEE).

Pemrates nuHeiiHbIe HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pEIICHIE HEPABEHCTB Ha
YHCIIOBOM NPSAMOH, 3aIIMCHIBATh PELICHNE C IOMOIIBIO CHMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIOYAIOIIME KBagpaTHOE
HEpPaBEHCTBO, N300paXkaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIIUCHIBATh PELICHUE C
MOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA MIPH PELICHUH PA3IMYHBIX 3a/a4.

DyHKIUH

PacnoznaBath (yHKIMM H3Y4YeHHBIX BUAOB. [loKa3piBaTh CXEMAaTHUECKH pAaCIONIOKEHHUE Ha

KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIMN BUna: y = kx, y =kx + b, y =k/x, y =ax2 + bx + ¢, y = x3,
y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMiI K03 DHUIHEHTOB, OIHCHIBATE CBOMCTBA (DYHKIIHIA.

CtpouTs ¥ M300paxkaTth cXeMaTHYeCKH TpaduKu KBaJpaTUYHBIX (PYHKIWH, ONMHCHIBATh CBOWCTBA
KBaIpaTUIHBIX (DYHKIUH 110 MX TpaduKam.

PacnozHaBath KBazpaTHuHyl0 QYHKIUIO 1O (opmyne, NPUBOAUTH HPUMEPHl KBAaIPATHYHBIX
(hyHKIHMI U3 peabHOM KU3HH, (PU3UKH, TEOMETPHUH.

YucJi0BbIe N0C/1€10BATEIbHOCTH U IPOrPeccuu

PacniozHaBaTh apuMeTHUECKYIO ¥ T€OMETPUUECKYIO TPOrPECCHH IIPH PA3HBIX ClI0c00aX 3aAaHusl.

BEBINONHATE BBIYHMCICHUS C KCIONB30BaHMEM (QOpPMYNT N-rO 4jieHa apu@METHYECKOH W
T€OMETPUYECKON NPOrpecCuil, CyYMMBI IIEPBBIX N YWICHOB.

N300paxath 4iIeHbl OCIE0BATEILHOCTH TOYKAMU Ha KOOPIUHATHOHN MJIOCKOCTH.

Pemars 3aJa4dy, CBJA3aHHBIC C 4YHCIIOBBIMH IIOCJICOOBATCIBHOCTAMHK, B TOM YHUCJIIC 3aJa4dd U3
pearbHOM KU3HM (C MCIIONIB30BaHUEM KANBKYIISATOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acon
Kountp DJIeKTPOHHbIE
Ne HaunmMeHoBaHue pa3aesioB OJIBHBI IpakTu (uudposbie)
n/n U TEM NMPOrpaMmMbIl Bcero e yecKue 06pa30BaTeJ'IbHBIe
pador pa6oThl | PecypcChl
bl
| Yucna 1 BEIYUCICHUS. )5 | Bbubmuoreka LIOK
ParnmmonaneHbIe yrcia https://m.edsoo.ru/7415b90
) Anrebpandeckue 7 | bubnuoreka IIOK
BEIPKCHHS https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
3 v 20 1
PABHCHILT H HEPABEHCTRa https://m.edsoo.ru/7f415b90
4 Koopaunats! 1 rpaduky. 24 | bubnmorexa [{OK
OyHKIUN https://m.edsoo.ru/7415b90
Bbubmuoreka LIOK
IT 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB
OBII] 0JI CTBO HACO 102 5 0

I10 ITPOI'PAMME
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8 KJIACC

KoanuecTBo yacoB

JJIeKTPOHHBbIE
Kontp
Ne HaunmeHoBaHue pa3aesion IpakTu (uu¢pposbie)
n/n U TEM NMPOrpaMmbl Bceero OLHEI yecKkue OﬁpaSOBaTeﬂle)Ie
¢ padoThl pecypcbl
padoThI
| Uucna v BEIYUCICHUS. 15 Bbubmuoreka LIOK
KBanpatabie kKopHH https://m.edsoo.ru/7f417af8
, | e
et https://m.edsoo.ru/7f417af8
noKasareyemM
A
3 szilf’;i‘;ecg: ATHBIN 5 1 Bubanorexa LIOK
p ) s https://m.edsoo.ru/7f417af8
TpEXUWIeH
4 ;?rziia:;ecxne 15 1 bubnmorexa [JOK
P ' https://m.edsoo.ru/7f417af8
Anrebpandeckast 1poOb
5 YpaBHeHHS U HEPABEHCTBA. 15 | bubnmorexa [{OK
KBaapaTHbie ypaBHEeHUsI https://m.edsoo.ru/7f417af8
6 YpaBHeHHS U HEPABEHCTBA. 13 bubnmorexa [{OK
CucTeMbl ypaBHEHU https://m.edsoo.ru/7f417af8
- YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuoreka IIOK
Hepagsencta https://m.edsoo.ru/7f417af8
? O®ynkunu. OCHOBHBIE 5 Bubmmorexa [JOK
TIOHATHUS https://m.edsoo.ru/7f417af8
9 Oyrkumn. Yucnossie 9 Bbubnuoreka [JOK
(hyHKIIH https://m.edsoo.ru/7f417af8
Bbubmuoreka LIOK
10 I 000 6 1
OBTOPCHHC 1 ODODIICHAC https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB
ObL] OJ1 CTBO HYACO 102 5 0

10 ITPOI'PAMME
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9 KJIACC

KoanuecTBo 4yacoB

Kontp Mpakr JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U OJILH HYCCK (un¢pposbie)
n/n TeM MPOrPaMMbI Beero pIe ue o0pa3oBaTeJibHbIE
padoTt pa6ot pecypcel
bl bl
| Yucna 1 BEIYUCIICHUS. 9 Bbubnuoreka IJOK
JleiicTBUTENBHBIC YKCIIa https://m.edsoo.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA.
2 ygaBHeHHﬂ c oagoﬁ 14 1 bubmorexa LIOK
. https://m.edsoo.ru/7f419d08
MepeMEHHON
3 YpaBHEHHS U HEPABEHCTBA. 14 1 bubnmorexa [{OK
CucteMbl ypaBHEHUIA https://m.edsoo.ru/7f419d08
4 YpaBHEHHS U HEPABEHCTBA. 16 1 bubnmorexa [{OK
Hepasenctsa https://m.edsoo.ru/7f419d08
Bbubmuoreka LIOK
> DymruH 16 ! https://m.eds00.ru/7f419d08
6 Yucnosbie 15 1 Bbubmuoreka LIOK
MOCJICA0BATEIIbHOCTH https://m.edsoo.ru/7f419d08
- [loBTOpenwue, o6o0mIeHNE, 18 1 Bbubnuoreka IJOK
CHUCTEMaTH3aLNs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NTPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Anrebpa, 8 kinace/ Makapsiues FO.H., Muntok H.I'., Hemikos K.M. u npyrue, AknimonepHoe o0IIecTBO
«M3natenbctBO «lIpocBemenue

* Anre0Opa, 9 xnace/ Makapsrues 10.H., Munarok H.I'., Hemikos K.W. u npyrue, AxkiimonepHoe 00I1ecTBO
«M3narensctBo «lIpocsemenue

» Martematnka. Anredpa: 7-i ximacc: 6a30BbId ypoBeHb: yueOHuUK, 7 kiacc/ Maxkaperaes FO.H., Munarox H.I'.,
Hemxos K.M. u npyrue; nox pen. Tensxockoro C.A., AkiimoHepHoe o01iecTBo «M3maTenbeTBo
«IIpocBereHue

METOIUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
KonTposbHo-u3MepuTensHbie MaTepuaiibl. Anredpa: 7 kinace/Cocrt. JI.M.Maprteiesa, M.:Bako.
[oypounsie pazpaboTku mo anredpe: 7 knacc. A.H.Pypyxun u ap.,M. Baxko.

[Noypounsle mansl o yueOHuky Makapsraea FO.H., Anre6pa.9 knacc, C.I1.KoBanesa, Bonrorparn,
VYuurens.

Junaktraeckue marepuaisl o anredpe mis 8 knacca. JKoxos B.W. u ap.,M.,IIpocsemienne.
JunakTrueckue Matepuaisl o anredpe i 9 kiacca. Makaperues FO.H. u ap.,M.,IIpocBeienue.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

O6pasoBaTenbHaa oHAalH-naaTdopma «OTKpbITaa wkona 2035» (2035school.ru)

Obpa3oBaTenbHbIM NopTan Ha base MHTepaKTUBHOM naaTtdopmbl ansa obyyeHua aeten (uchi.ru)

0r>5-2023: 3a0aHunAa, oTBeTHI, peleHnsa (sdamgia.ru)

BMP-2023, MatemaTuKa: 3a4aHUA, OTBETbI, pelieHuna (sdamgia.ru)



https://2035school.ru/login
https://uchi.ru/teachers/lk/main
https://oge.sdamgia.ru/
https://math5-vpr.sdamgia.ru/
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