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IHosicHuTeEeJIBLHAA 3aAIIMCKA

Pabouas mnporpamma yueOHOTO Kypca «AnreOpa» Ha YpOBEHb OCHOBHOTO OOIIETO
obpazoBanus it oOygaronuxcst /—9-x kimaccoB MAOY COII Ne 35 um. A.Jl. beskpoBHOTO
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®epepanpHOro 3akoHa oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepauun»;

e mpuka3za MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepKAeHUU
(benepasbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
o011ero 06pa3oBaHUY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxacHun ¢eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun I[lopsaka
OpraHu3allii M OCYIIECTBICHUS 00pa30BaTEIbHON NEATETHHOCTH IO OCHOBHBIM
o0meoOpa3oBaTebHBIM ~ MIpOTpaMMaM  —  00pa3oBaTENbHBIM  IIPOTrpaMMam
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

e CII 2.4.3648-20 «CanuTapHO-3TUAEMHUOJIOTHIECKHE TPEOOBAHUS K OpraHU3AIUsIM
BOCIIUTAHHS W OOY4YEHHs, OTIAbIXa M O3J0POBJIICHHS JETEH W MOJIOJICKNY,
YTBEP)KIICHHBIX ITOCTAHOBJICHHUEM TJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOPMATUBBI U TPEOOBAHMS K 0OECIICYCHHUIO
6e3omacHocT ¥ (Min) OE3BPEIHOCTH I YejoBeka (aKTOPOB CpPebl OOMTaHUSY,
YTBEP)KJICHHBIX MTOCTAaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Ne
2;

e KOHIEMIMM  Pa3BUTUSA  MaTeMaTU4YeCKOro  OOpa3oBaHUs,  YTBEPKIACHHOMU
pacniopsbkenuem [IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e (enepanbHON pabodeil MporpaMMbl y4eOHOTO Kypca «Anredpa», KOTOPBIA BXOIUT
B COCTaB yueOHOTro npeamera «MareMaTukay.

PaGovas mporpamMmma OpHEHTHPOBaHA Ha IEJIEBbIC MPUOPHUTETHI, CHOPMYIUPOBAHHBIC B
denepanpHOl paboueil mporpaMMe BOCIHTaHHS W B paboyeil mporpamme BOCIUTAHUS
MAQOY COILI Ne 35 um. A.[l. beskpoBHoTroO.

AnreOpa sBIsieTCSs OJHUM M3 OIOPHBIX KYpCOB OCHOBHOIO 0OImIero oOpa3oBaHMs. OHa
o0ecrnieuynBaeT M3ydyeHHE JPYIMX JMCLUUIUIMH KaK €CTECTBEHHO-HAy4HOTO, TaK M
I'YMaHUTApHOTO LIMKJIOB, €€ OCBOCHME HEOOXOJUMO s MPOAOJDKEHHMsS OOpa3oBaHUS U B
[IOBCEJHEBHOM »ku3HU. Pa3Buthe y 0OydamomuXcs HAay4yHbBIX MPEACTAaBICHUH O
IPOUCXOXKIACHUM M  CYHUIHOCTH ajireOpanuyeckux aOcTpakuuii, crnocobe oTpakeHHs
MaTeMaTU4YeCKOM Haykoll sBJIGHMH M TMPOLECCOB B MPUPOJE U OOLIECTBE, POJIH
MaTeMaTH4YeCKOTO MOJIETUPOBaHMS B HAy4YHOM MO3HAHMM M B TPAKTHUKE CIIOCOOCTBYET
(OpMHUPOBAHHIO HAYYHOTO MMPOBO33PEHHS M KAayeCTB MBILIUICHUS, HEOOXOAUMBIX JUIs
ajanTallid B COBpPEMEHHOM Lu(ppoBoM obmecTBe. IM3ydenue anreOpbl obecreynBaeT
pa3BUTHE YMEHHs HaAOMIOJaTh, CpPaBHUBATh, HAXOJAWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHUYHOCTH MBIIJIEHHUS], CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JIEHCTBUS U
BBIBO/JIbI, (popMynrpoBaTh yrBepkaeHHus. OcBoeHHne Kypca anredpsl o0ecriednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOY4YalOMIMXCS: OHU HCHOJB3YIOT JEAYKTHUBHBIE U WHAYKTHBHBIE
paccyxJeHus, 0000IeHne U KOHKpETU3alulo, abcTparupoBaHue M aHanoruto. OOyueHue
anreOpe  TOpeironaraeT  3HAUYUTENBHBIH  O00BEM  CaMOCTOSITENBHOM  J€ATEIbHOCTU



OGy‘-IElIOHlI/IXCSI, IO3TOMY CaMOCTOATCIIBHOC PCIICHUC 3alda4d SABJIACTCA peanmauneﬁ
ACATCIIBHOCTHOI'O IMPHUHIUIIA 06yquI/151.

B cTpykType mporpammsel yaeOHOTO Kypca «Airedpa» Uit OCHOBHOTO 0O0IIEro o0pa3oBaHHUs
OCHOBHOE MECTO 3aHHUMAIOT COJePIKATEIbHO-METOJMUECKUE JIMHUU: «UHcaa U BEIYUCICHHSD,
«Anrebpanyeckue BBIpAKEHUS», «YpaBHEHHUS W HepaBeHCTBay, «DyHkumm». Kaxnmas wus3
ATHX COJAEPKATEIIbHO-METOJMUECKIX JIMHUH pa3BUBACTCS HA MPOTHKCHUN TPEX JIET U3yUCHHUS
Kypca, B3aMMOJACUCTBYS C IPYTMMH €ro JMHUSAMH. B Xone u3ydeHus ydeOHOro Kypca
oOyJaromuMcsi  TPUXOAMTCS  JIOTMYECKH  pacCyKAaTh, HCIHOJB30BATh  TEOPETUKO-
MHOJKECTBEHHBI $I3BIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Amredpar»
BKITIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiesiax
MaTeMaTH4YeCKOT0 00pa30oBaHUs W CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB
YHHBEPCAILHOTO MaTeMaTH4ecKoro s3bika. ComepxaTeIbHON U CTPYKTYPHO# 0COOEHHOCTHIO
yueOHOTro Kypca «Anredpay sBISETCS] €r0 MHTETPUPOBAHHBIN XapakTep.

ConepmaHHe muanN «Yuciia U BEIYUCICHUS CIIYy>XKUT OCHOBOH JJIA z[anLHeﬁmero HN3YUYCHU
MaTEMaTUuKH, CIIO CO6CTByeT PasBUTHUIO Y 06y’—IaIOH_[I/IXC$[ JJIOTUYCCKOI'O MBIIIJICHUS,
(GOpMUPOBAHUIO yYMEHHUS TOJH30BATHCS  QITOPUTMAMH, a TaKkKe MPUOOPETCHHUIO
MPAKTUYCCKUX HABBIKOB, HGO6XO)II/IMBIX JJIA HOBC@)IHGBHOf/i KU3HU. Pa3ButHe HOHATHA O
YUCJie Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHMsl CBS3aHO C palMOHAIBHBIMH U
UppalMOHAILHBIMU 4YKciIaMH, (opMHpOBaHHEM MPEACTaBICHUI O JEHCTBUTEIHLHOM YHCIIE.
3aBepIeHne OCBOCHUS YMCIIOBOW JIMHUU OTHECEHO K CPEHEMY 00IIeMy 00pa30BaHHIO.

Conepxkanne ABYX alreOpanvecKux JUHUN — «AreOpandeckue BhIpaKeHU» U «Y paBHCHHS
U HEPaBEHCTBa» — CIOCOOCTBYeT (POPMHUPOBAHUIO y OOYYAIOIMMXCA MaTEMaTHYECKOTO
anmapara, HEOOXOJMMOTrO sl pelIeHUs 3aJad MaTeMaTUKH, CMEXHBIX IPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/7a4. Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHusl yueOHBII
MaTepuana TPYNIUPYETCSs BOKPYr pPalMOHAIBHBIX BbIpakeHUil. Anrebpa AEeMOHCTpPHUPYET
3HAYEHUE MaTEeMaTHKU KakK s3blKa JJIs MOCTPOEHHs] MaTeMaTHYeCKUX MOJEJeH, omnucaHus
MPOLIECCOB U SABJIGHUN peanpHOro Mupa. B 3amaunm oOydeHust anredpe BXOJAT TakkKe
JalbHelIee pa3BUTUE ANTOPUTMUYECKOTO MBIILICHHUS, HEOOXOJUMOro, B YaCTHOCTH, JUIf
OCBOCHHUSI Kypca HMH(OpPMATHKH, U OBJIAJICHHE HaBbIKAMHU JEIYKTUBHBIX PACCYKICHUH.
[IpeoOpazoBaHue CUMBOJIBHBIX (HOPM CITOCOOCTBYET Pa3BUTHIO BOOOpaKEHUSs, CIIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne  (YHKIMOHANBHO-TpaUUECKON  JTUHHM  HAIEJIGHO  HA  MOJIyuYeHHUe
oOyuaronuMucsi 3HaHUH O (QYHKIUSAX KaKk BaKHEHIeH MaTeMaTU4ecKOW MOJAenu s
OTHCAHUS U UCCIEIOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U ABJICHUIN B MPUPOJAE U OOIIECTBE.
N3ydyenne Mmarepuana crocoOCTBYET pa3BUTHUIO Yy OOYYArOIIMXCS yMEHHUsS HCIOJIb30BaTh
pa3IUyYHbIE BBIPA3UTENIbHBIE CPENICTBA SI3bIKA MAaTeMaTUKU — CJIOBECHBIC, CHMBOJIUYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (OpPMHUPOBAHHME MPEICTaBICHUM O pPOJM MaTeMaTUKUA B
Pa3BUTHUH IUBUIU3AIUU U KYIbTYPHIL.

CornacHo y4yeOHOMY IUTaHy, B 7—9-X Kjaccax H3ydaeTcs y4dyeOHBIM Kypc «Amnrebpay,
KOTOPBIN BKJIIOYAET CIEAYIOIINEe OCHOBHBIE pa3eiibl cojiepkaHus: «HUuciaa U BRIYUCICHUSD,
«Anrebpanyeckue BBIPAKEHHUsD, «YpaBHEHUS U HEPABEHCTBaY, «DyHKLIUN.

Ha usyuyenne yueOHOrO Kypca «Anredpa» otBoautcs 306 yacoB: B 7-M kiacce — 102 yaca (3
yaca B Heqenw), B 8-M kinacce — 102 gaca (3 ywaca B Heneno), B 9-m kiacce — 102 yaca (3
Yaca B HEJICITIO).



st peanu3anl MPOrpaMMBbl UCTIONB3YIOTCS y4eOHHKH, JOMYIIEHHBIE K HCIOJIb30BAHHIO
IIPU pealn3aluy UMEIOIUX TOCYAaPCTBEHHYIO aKKPEIUTAIIUI0 00pa3oBaTEIbHBIX MIPOrpPaMM
HAYaJIbHOTO OOIIEro, OCHOBHOIO OOILIEro, cpenHero olmiero oopa3oBaHusi OpraHU3aLUsIMHU,
OCYIIECTBISIOMMMU 00pa30BaTEIbHYIO JEATENBbHOCTh, NPUKA30M MUHIPOCBEUICHUS OT
21.09.2022 Ne 858:

e Maremaruka. AnreOpa: 7-ii kiacc: 0a30BbI YpOBEHb. y4eOHUK; 15-¢ u3gaHue,
nepepaboranHoe / Makapsryes F0.H., Munarox H.T'., Hemkos K.W. u ap.; oz pen.
Tensaxosckoro C.A. AkunonepHoe o6mectso «M3narenberso "lIpocsemmenne’;

e Maremaruka. Anrebpa: 8-if kimacc: 0a30BBI ypoBeHb. y4eOHHK; 16-e¢ wm3maHwme,
nepepaboranHoe / Makapsrues FO.H., Munmrok H.I'., Hemikos K.W. u ap.; oz pen.
TensikoBckoro C.A. AxkunonepHoe oomiectBo «M3marensctBo "TIpocsenienne’,

e Maremaruka. Anrebpa: 9-if kimacc: 0a30BBI ypoBeHb. y4eOHHK; 15-¢ wn3maHwme,
nepepaboranHoe / Makapsryes F0.H., Munmrox H.T'., Hemkos K.W. u ap.; oz pen.
TensikoBckoro C.A. AO «M3natenbctBo "[Ipocsenienue’y;

DneKkTpoHHbIE 00pa30BaTeNbHBIE PECYPCHI, IOMYIIEHHBIE K UCIIOIB30BAHUIO TIPU PeATU3AIIUN
MMEIOIINX TOCYIApCTBEHHYIO aKKPEIUTAIMI0 O00pa3oBaTENBHBIX MPOTpaMM HAadaIbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPeAHEro 00I1ero oOpa3oBaHus MPUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e AnreGpa, 7 kmacc. PI'AOY IO «Akagemust Munmnpocsernienus Poccuny;,
e Anrebpa, 8 xnacc. PI'AOY IO «Axanemuss Munnpocsemienus Poccumy,
e Anrebpa, 9 kmacc. DI'AOY JITTIO «Akaaemust Munmnpocsenienus Poccuny;,

Coaep:kaHue y4eOHOro npeamMera

/-1 KJacce
Yuciaa 1 BBIYHCTICHHSA

Jlpo6u 0OBIKHOBEHHBIE U JAECATUYHBIC, IIEPEX0/T OT OJHON (POPMBI 3aMUCH JpOoOei K APYroi.
[TonsiTHe panMoOHANBHOIO YHCIA, 3alKCh, CPaBHEHUE, YHNOPAJOUMBAHHUE DPALMOHAIBHBIX
gyrucen. Apudmernyeckue AEUCTBUS C palMOHAIbHBIMM 4uciamu. PemeHue 3amay u3
peayibHOM MPAaKTUKHU HA YacTH, Ha IpOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpeliesieHue, MpeoOpa3oBaHuEe BBIPAXKEHUH Ha
OCHOBE OIlpeJieNIeHHs], 3aKich 00JbIIMX ynceln. [IpoLeHTsl, 3anuch NPOLEHTOB B BUAE Ipoou
U ApoOu B BUAE NPOLEHTOB. TpH OCHOBHBIE 3aJauyd Ha MPOLIEHTHI, PEIICHUE 3a7ad M3
peanbHON IPAaKTUKH.

IIpuMeHeHNe IPU3HAKOB ACITUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAJIbHBIX YACEI.
PeanbHbIe 3aBUCUMOCTH, B TOM 4HCJIIe IpsiMasi U 0OpaTHasi NPONOPLHUOHATIBHOCTH.
AuredpanyecKkue BbIPaKeHHs

IlepemeHHbIE, YMCIOBOE 3HAUEHUE BBIPAKEHHUS C IEPEMEHHOW. JlomycTuMble 3Ha4YeHUs

nepeMeHHbIX. [IpencraBieHre 3aBUCHUMOCTH MEXIY BeIMYMHAMHM B BHAE (OPMYIBI.
Boruucnenus no ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPKEHHH, TOXXIECTBEHHO



paBHBIC BBIPAXKEHHUS, IPaBUIIA IPEOOPA30BAHMSI CYMM U MIPOU3BEICHHM, TPABHIIA PACKPBITHS
CKOOOK M MPHUBEICHHS MM0I00HBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpHowienbl 1 MHorowieHsl. CreneHb MHorousjeHa. CllokKeHHE, BbIUUTAHUE, YMHOXKEHUE
MHOT04J1€HOB. DOPMYIbI COKPALLIEHHOTO YMHOXKEHUSA: KBaJApaT CyMMBbI U KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJIpaToB. Pa3znoxenue MHOT'OYJICHOB
Ha MHOXUTEIHU.

YPaBHeHHﬂ H HEPpaABCHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHs, IpaBWiia IPeoOpa3oBaHUs ypaBHEHHS, PAaBHOCHIBLHOCTb
YpaBHEHUU.

JIuneliHOE ypaBHEHHE C OJJTHOM NIEPEMEHHOM, YUCIIO KOPHEN JIMHENHOTO YPaBHEHHUS], pELICHNE
JIMHENHBIX ypaBHeHUN. COCTaBI€HUE YPaBHEHHUM MO YCIOBHIO 3a1auyu. PeleHne TeKCTOBBIX
3a/1a4 ¢ NOMOIIBIO YPaBHEHHM.

JluneiiHoe ypaBHEHHME C ABYMS NEpeMEHHbIMH U ero rpaduk. Cuctema IBYX JIMHEWHBIX
ypaBHEHUW C IBYMs MEPEMEHHBIMH. PereHne cucreM ypaBHEHHM CIOCOOOM TMOJICTAaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPAaBHEHUM.

D yHKUUHA

Koopaunara Touku Ha npsamoil. YrucnoBbie MpoMexyTKH. PaccTostHue MeXly AByMSI TOUYKaMU
KOOPJIMHATHOM MPSIMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu OX m Oy. AlGcmucca W OopAMHATa TOYKH Ha
KOOpJIUHATHOU TuiockocTH. [Ipumeps rpadukoB, 3agaHHbix popMynamu. Urenue rpadukoB
peanbHBIX 3aBUcuUMoOcTel. Ilonstne ¢yHkuu. ['paduk (yakmuu. CoiicTBa (QYHKIUH.

Jluneiinas ¢yukums, ee rpaduk. I'padux ¢ynkumm Yy = |X|. I'paduyeckoe perrenue
JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUH.

8-i1 KJ1acc

Yucyia v BBIYACIECHUS

KBanpatueiii kopeHb w3 uucia. llorstue o0 wuppanuoHaabHOM uHcie. JlecsITUYHbBIC
MPUOIMKEHHST UPPpalMOHANBHBIX Yncesl. CBOMCTBa apu(PMETHUECKUX KBaJIpaTHBIX KOpHEH U
WX TpPUMEHEHHEe K TMpeoOpa3oBaHHIO YHUCIOBBIX BBIPQKEHHA W BBIYUCICHHSM.
JleiCTBUTENbHBIE YHCIIA.

Crenenb c 11eMbIM TIOKa3aTesieM U ee cBoiicTBa. CTaHAapTHAs 3alUCh YUCIA.

AuaredpanyecKkue BbIPaKeHHs

KBa,Z[paTHLIfI TPEXYJICH, PA3JIOKCHUC KBAJAPATHOI'O TPECXWICHA HA MHOKUTCIIN.



AnreOpandeckass qpoOb. OcHOBHOEe CBOMCTBO anrebpamyeckoid apobu. CroxxeHue,
BBIUMTAHHE, YMHOXKEHHUE, JeNieHHe aireOpandeckux apoOel. PannoHanbHbIE BBIpOKEHUS U
uX npeodpa3oBaHue.

YpaBHeHHUs M HEPAaBEHCTBA

KBangpatHoe ypaBHeHue, ¢opmylna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHUMH, cBOAALIMXCA K JIMHEHHBIM M KBajapaTHbIM. IIpocteiimue npoOHO-
palOHAIbHBIE YPABHEHHUS.

I'padmueckas uHTEpnpeTanusi YpaBHEHMH C JBYMsI NMEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YPaBHEHUH € JByMs IepEeMEHHBIMU. [IpuMepsl pelieHuss CuCTeM HEIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 areOpanyecKuM CIIOCOOOM.

UucnoBsle HEpaBEeHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpPaBEHCTBA C OJHOM mepeMeHHOW. CHucTemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKUUHA

[Tonsarue Qynkmuu. OO6macTe ompeneraeHUuss U MHOXKECTBO 3HadyeHHi (yHKIuU. CrocoObl
3aanus QyHKITUH.

I'padux Gyakmuu. Urenne cBoiicTB GpyHKIMU 10 ee rpaduky. [Ipumepsl rpadukoB GyHKITHH,
OTPaKAIONINX PEATbHBIC TIPOIIECCHI.

OYHKINMY, OMHUCHIBAIOIIME MNPSIMYI0 W OOpaTHYIO MNPONOPIUOHATIbHBIE 3aBHCHUMOCTH, HX

rpaduku. OyHkuuu y = X3, Yy = X5, y = VX, y = |X|. I'paduueckoe perieHne ypaBHEHHHA U
CUCTEM YpaBHEHUH.

0-i1 kJacc

Yuciaa 1 BLIYUCIECHUSA

PanvionanbHbIe 4uMCcIa, UPpalMOHANIBHBIC YHMCIA, KOHEUYHbIE W OECKOHEUYHBIC ICCATUYHBIC
npoOu. MHOKECTBO JCHCTBUTEIBHBIX YHCEIN, ACHCTBUTCIIbHBIC YHCIA KaK OCCKOHEYHBIC
JnecsITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOMXECTBOM

JIEHCTBUTEIIBHBIX UHCEN U KOOpI[PIHEITHOfI HpHMOﬁ.

CpaBHeHI/IC JIEUCTBUTEIBHBIX YHCEll, apI/I(l)MeTI/I‘IeCKI/Ie JENUCTBUSA C JEeUCTBUTEIbHBIMHU
qucCJIaMu.

Pa3MepH 00BEKTOB OKpYKaromero Mupa, JJIMTCIBHOCTD IIPOUCCCOB B OKPYIKArOIIEM MUPC.

HpI/I6J'II/I)KCHHOC 3HAYCHUEC BCJIIMYHMHBI, TOYHOCTb HpI/I6J'II/I)KeHI/ISI. OprrJ'ICHI/IC YHUCCII.
HpI/IKI/I,Z[Ka " OLICHKA pE3YyJIbTAaTOB BBIYHCIICHHI.



YpaBHeHUS M HEpaBeHCTBA

JInneiiHoe ypaBHeHHUeE. Penienne ypaBHEeHUH, CBOJAINXCA K JIMHEHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIIMXCS K KBaJApaTHBIM. bHKBagpaTHOE
ypaBHeHue. [IpuMepsl penienust ypaBHEHUN TPETbEW U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha

MHOXHUTCIIN.

Pemenne npoOHO-pallMOHATBHBIX YpaBHEHHH. PemieHre TEKCTOBBIX 3a7ad anreOpamyecKuM
METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU M e€ro rpapuk. Pemienue cuctem JBYX JIMHEWHBIX
YPAaBHEHUHN C JBYMs II€PEMEHHBbIMU. PemieHne cucteM AByX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEIHOEe, a Apyroe — BTOpoi creneHu. I'paguueckas nHTEepHpeTanus CUICTEMbl YpaBHEHUH C
JBYMSI IIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3374 areOpandeckuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOH. PemieHue cucteM JIMHEHHBIX
HEpaBEeHCTB ¢ OJHON nmepeMeHHOU. KBagpaTHeie HepaBeHcTBa. ['paduueckas uHTepnperanus
HEPABCHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

D yHKUUHA

KBagpatnunas ¢yakuus, ee rpaduk u cBoiictBa. [lapabonia, KoOpAWMHATHI BEPIIMHBI
mapaboJibl, 0Cb CHMMETPHUH TTapadoJIbL.

I'paduxn Gyukmmit y = kx, y = kx + b, y = k/x, y = X%, y = VX, y = |X| 1 ux cBoiicTa.
YucsioBbIe MOCIEI0BATEILHOCTH M IPOTrPECCH

[ToHsiTHE YMCIIOBOW MOCIENOBATEIBHOCTH. 3aJaHHE TOCIECIOBATEIBHOCTH PEKYPPEHTHOM
dhopmysoit u popMyIioii N-ro diIeHa.

Apudmernueckas u reomerpudeckas nmporpeccuu. opmyisl N-ro yjaeHa apupMeTUIECKOn U
TreOMETPUYECKON IPOTPECCHi, CYMMBI MEPBBIX N-X YJICHOB.

N3o00paxkeHue wieHOB apuPMETHUECKOM U TEOMETPUYECKOW MpOTpeccHil TOYyKaMu Ha
KOOPJIMHATHOMU TIOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHIIHABHBIN pocT. CIO0KHBIE TPOLIEHTHI.

IlnanupyemMbie  pe3yjbTaTbl  OCBOCHMS
MPOrpaMMblI

JIMYHOCTHBIE Pe3yJIbTAThI



JIn4HOCTHBIE Ppe3yJbTATBI OCBOCHHS IPOTPaMMBI  yuyeOHOTO Kypca «Anredpa»
XapaKTEepU3yIOTCSL:

l) NAaTPUOTHYECKOEC BOCIUTAHUE:

e IMPOSBJICHUEM HMHTEpEca K MPOUUIOMY M HACTOSAIIEMY POCCHUUCKOW MaTEMATHKH,
LICHHOCTHBIM OTHOILIEHHEM K JOCTHKECHHSIM POCCHMCKMX MaTEMATHUKOB U
POCCHIICKOM MAaTeMaTUYECKOM IIKOJIbI, K HMCIOJb30BAHUIO 3THUX JOCTHKEHUU B
IPYTUX HayKaX U MPUKIATHBIX cepax;

2) IPa:;KIaHCKOE U TYXOBHO-HPABCTBCHHOC BOCIIUTAHME!:

e TOTOBHOCTBHIO K BBITIOJIHEHHIO OOS3aHHOCTEH TrpakJlaHWHA U peaM3allii €ro IMpas,
MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKAaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYKIECHHIO OSTHUECKHX MPOOJEM, CBA3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHIXKEHHWW HayKd, OCO3HAHHEM Ba)KHOCTH
MOPATBHO-ITUYECKUX TIPUHITUIIOB B JACATEIHPHOCTH YYCHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

° yCTaHOBKOI\/II Ha AKTHUBHOC y4acCTue B peuIcHu MPAKTUYCCKUX 3aaa4
MaTeMaTH4eCKOW HaIMpaBJICHHOCTH, OCO3HAaHHMEM BaXHOCTH MaTEMaTHYECKOTO
00pa3oBaHUsl HAa MPOTHKEHUM BCEH JKM3HU JUIS YCIEUTHOW MpodeCcCHOHATbHOU
NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHAMBUIYaJIbHON TpaeKTOpHH 00pa30BaHMs U KU3HEHHBIX IJIAHOB C
Y4eTOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOEe BOCIIUTAHME:

e CIIOCOOHOCTBIO K  OMOIIMOHAJLHOMY U ACTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKMX OOBEKTOB, 3a/ay, pPEUICHUH, pPacCY)KACHHH, YMEHHEM BHUJCTh
MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSI:

. OpHeHTaHHCﬁ B ACATCIIBHOCTU HAa COBPCMEHHYIO CUCTEMY HAYUHBIX HpeI[CTaBJ'IeHI/Iﬁ
00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBHUTHUA 4YCJIOBCKA, IIPHUPOJAbI H O6H.I€CTB3.,
MOHMMaHUEM MaTeMaTH4YeCKOM HAayYKH KakK C(i)epbl YyeJIOBEUEeCKOM JACATCIIBHOCTH,
QTaIloOB €€ pa3BHUTHA M 3HAYUMMOCTH J[UJIA PA3BUTUA LUBWIM3AlWH, OBJIAACHUCM
SI3BIKOM MAaTEMaTHKd U MaTeMaTH4eCKOM KyanypOﬁ KaK CpCaACTBOM ITIO3HAHHA
MUpa, OBJIaACHUEM HpOCTGfIH.IHMPI HaBBIKAMHM HCCJIEI0BATEIbLCKON ASITEIbHOCTH;

6) ¢puznueckoe BocnuTanue, GOPMHPOBAHNE KYJIHTYPHI 310POBbS W IMONHOHAIHLHOIO
Os1aronoJiyqus:

e TOTOBHOCTHIO IPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3J0pPOBOr0 oOpasa »u3HU (340pOBOE MHUTaHHWE, COAJTAHCHPOBAHHBIN
PSOKUM  3aHATHW W OTAbIXa, peryaspHas  (u3ndeckas  aKTUBHOCTH),



c(hOpMHUPOBAHHOCTHIO HABBIKA PeQIICEKCHH, IPU3HAHMEM CBOETO IpaBa HA OIIHUOKY
U TaKOTO K€ IIpaBa Pyroro 4eloBeKa;

7) PKOJIOrHYecKOe BOCIUTAHHE:

e OpHUEHTalMElW Ha NPUMEHEHHUE MAaTEeMaTUYeCKUX 3HAaHUU JUIsl pEleHus 3aaad B
00J1aCTH COXPaHHOCTH OKPYXKAIOIIEH Cpe.bl, TUIAHMPOBAHHS MOCTYIKOB U OLIEHKU
UX BO3MOXHBIX MOCJIEJICTBUI Ul OKPYKAIOILEN Cpe/ibl, 0CO3HAHUEM TJ100aIbHOTO
XapakTepa 3KOJOTMYeCKUX Ipo0JIeM U IyTell UX peleHus,

8) aJjanrtanus K UISMCHAIOIIUMCHA YCJIOBUAM COIMAIbHOM 1 l'lpHpO)IHOﬁ Cpeabl:

e TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBHUSIX HEOIPEIEICHHOCTH, MOBBIIIEHUEM YPOBHS
CBOEI KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO AESITeNbHOCTh, B TOM UHCJIE YMEHUS
YUUTbCA y JPYTHX JIIOJIed, NpuoOpeTaTb B COBMECTHOW JAEATEIbHOCTH HOBBIE
3HAHMSI, HABBIKU U KOMIIETEHLIMU U3 OTbITA IPYTHX;

e HEOOXOAMMOCTBHIO B (QOPMHUPOBAHUHM HOBBIX 3HAHWUU, B TOM uucie GOpMyIupoBaTh
UJeH, TOHATUS, TUNOTe3bl 00 O00bEeKTax M SBJICHHUSIX, B TOM 4YHUCJIE paHee
HEU3BECTHBIX, OCO3HaBaTh AECPUIMTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHLUH,
IJIAaHUPOBATh CBOE Pa3BUTHE,;

e CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOUIUI KOHTpPMEp, KOPPEKTHPOBATh MPUHUMAEMbIe
peleHust U JAeHCTBUs, (OPMYIUpPOBaTh U OLEHMBATh PUCKHM U TOCIEICTBH,
(hopMUPOBATH OIIBIT.

MerTanpeaMeTHbIE Pe3yJabTaThl

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBUA .

BBIBJISITh W XapaKTEPH30BaTh CYIICCTBEHHBIE TMPU3HAKA MaTEMaTHYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWUH  MEXAY MOHATUAMH, (OPMYIUPOBATH
OmpeNeNIeHUs TIOHATUH, YCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK KIacCHU(pUKAIINH,
OCHOBaHU JIsl 0000IIEHUS U CPAaBHEHHUSI, KPUTEPUH ITPOBOIMMOIO aHAJIN3a,

e BOCHpPUHUMATH, GOPMYIHPOBATH U NMPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIbHbBIC
Y OTpUIATENIbHbIC, EMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

e BBIABJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3UM W IPOTHBOPEYHUS B
(dakTax, MaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSAX, MpeAsaratb KpUTEPHUH JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHI;

e JlelaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHITYKTUBHBIX
YMO3aKJIIOU€HHUH, YMO3aKIIFOUEHHI IO aHAJIOTUH;

e pa30bupaTh JOKAa3aTeNbCTBA MATEMaTHUYCCKUX YTBEp)KICHHH (mpsiMbie ©  OT
NPOTUBHOTO),  TPOBOJUTH  CAMOCTOSATEILHO  HECIOXHBIC  J0Ka3aTelbCTBa
MaTeMaTH4eCKUX (PaKTOB, BHICTpAaUBATh APTYMEHTAIIMIO, MPHUBOJIUTH MPUMEPHI U
KOHTPHIpUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYXKIACHHUS,

e BBIOMpaTh CrocoO pelieHus yueOHOU 3ajaun (CpaBHHUBATh HECKOJHLKO BapHUaHTOB

peuieHus, BbIOMpaTh Hamboee MOIXOIAIMIMA C YY4eTOM CaMOCTOATEIHHO

BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ncciaenoBarebCKHue TeMCTBUA

HCIOJIb30BAaTh  BOIPOCHl KAk HCCIIEIOBATEIIbCKUA  HMHCTPYMEHT IIO3HAHMS,
¢dopmynupoBaTh  BONPOCH,  (UKCHPYIOLIUME  MPOTHUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE M JIaHHOE, (OpPMHUPOBATH T'HIIOTE3Y,
apryMeHTHPOBATh CBOIO MMO3UIUIO, MHEHHUE;

IIPOBOJUTH 0 CAMOCTOSATEIBHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIM 3KCIIEPUMEHT,
HEOOJBIIIOE MCCIIEOBAHME IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOI;

CaMOCTOSITEJIBHO  (POPMYITHPOBATH OOOOMICHHWSI W BBIBOJABI 10 PE3yJIbTaTaM
MIPOBEJIEHHOTO0  HAONIO/IEHUs,  HUCCIIEOBaHMs,  OLIEHUBAThb  JOCTOBEPHOCTh
MIOJIyYE€HHBIX Pe3y/IbTaTOB, BEIBOIOB U 0000IIEHNUH;

MIPOTHO3UPOBaTh  BO3MOXHOE pa3BUTHE IMIpolecca, a TakkKe BBIIBUTAThH
MIPETTOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora c undopmanueii:

BBISIBJISITh ~ HEJAOCTATOYHOCTh U M30BITOYHOCTh  HMH(OpPMAlMM,  JaHHBIX,
HEO0OXOIMMBIX JJIsl pelleHus 3aj1auu;

BBIOMpATh,  aHAJW3UPOBaTh,  CHUCTEMATH3UPOBATh U HHTEPIPETHPOBATH
MH(OPMAaLINIO pa3TUYHBIX BUJIOB U (OPM MpeACTaBICHUS;

BbIOMpaTh (QOopMy MpeicTaBieHuss MHGOpMAMU M WUIIOCTPUPOBATh pellaeMble
3aJauu CXeMaMH, AMarpaMMaMy, HHOU rpa(uKoi 1 UX KOMOMHAILUSAMY;

OLICHUBAaTh HAJEKHOCTb MH(OpPMALMU MO KPUTEPUSM, NPEIJIOKEHHBIM YUUTEIEM
WK ¢(HOPMYIUPOBAHHBIM CaMOCTOSITENIBHO.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBHUM C YCJIOBUSIMU H
HeasiMU  OOIIEeHHS, $SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHS B
YCTHBIX M NUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHHS IO XOAY pEIleHHs 3ajauH,
KOMMEHTHPOBATH MOJyYEHHBIN pe3ysIbTar;

B Xo0J€ OOCyXJeHHs 3aJaBaTb BOMPOCHl IO CYHIECTBY OOCYXIAaeMOW TEMBI,
npoOieMbl, pelnraeMol 3a7aud, BBICKA3bIBaTh WJEH, HAlEJICHHbIE Ha IOMCK
pELICHUS, COMOCTaBISATh CBOM CYXJEHHUS C CYXKICHUSMU [PYTUX Y4YaCTHHUKOB
nyanora, oOHapy>KMBaTh Pa3MuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU ¢opme
(hopMynupoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3ylAbTaThl pELICHUS 3aJaud, OHKCIEPUMEHTa, HCCIEI0BaHMUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OopMaT BBICTYIUICHHS C YY€TOM 3ajaad
MIpe3eHTAIMN U 0COOEHHOCTEH ayAUuTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUAYAIbHONH PaOOTHI
MIPH pelIeHUH y4eOHBIX MaTeMaTHYEeCKHX 3a/1a4;

NPUHUAMATh 1€Jdb COBMECTHOW JIESTENIbHOCTH, IUIAHUPOBATh OPraHU3aLHI0
COBMECTHOM paboThl, pacmpeaensTh BHAbI paboT, JOTOBapuBaTHCA, OOCYXKIATh
MIPOLIECC U pe3yNbTaT PaboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFO/ICH;

y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (0OCYKAeHHs, OOMEH MHCHHUSIMH,
MO3TOBbI€ HITYPMBI U JIp.), BBIMOJHATH CBOKO 4YacTh PabOTHI M KOOPAWHHPOBATH
CBOU JIEHUCTBUS C APYTUMH WICHAMH KOMaHbl, OLIEHUBATh KaYE€CTBO CBOETO BKJIaAa
B O0mUHA TPOAYKT MO KpUTEepUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMH
B3aUMOJICHCTBUS.



PerHﬂTHBHLIe YHUBEpPCAJIbHBIC y'{eﬁnble JeHCTBUS
CaMOOPFaHH3aHI/IH:

e CaMOCTOSITEJIBHO COCTAaBIISITH IUIAH, aJTOPUTM pEIICHHs 3a1aud (WM ero 4acth),
BBIOMpATh CIIOCOO PEHICHHS C YYETOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEeHTHPOBaTh W KOPPEKTHPOBATH BAPUAHTHI PEHICHUH C
y4eTOM HOBOI MH(OpPMAIIHH.

CaMOKOHTPO.TIb, 3MOIUOHAJIbLHBLIA HHTEJJIEKT .

e BIAAETh cHoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTara
pelIeHns MaTeMaTH4YeCKON 3a/1auH;

e TPEABUACTb TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpU PELIEHUU 3aJayH,
BHOCUTb KOPPEKTUBbI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJEHHBIX OMIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3ylbTaTa JEATEIbHOCTH IIOCTAaBJIEHHONM UEIN W
YCIIOBUSAM, OOBSCHATh MPUUYUHBI TOCTUXKEHUS WM HEIOCTHXKEHUS 11eJId, HaXOIUTh
OLINOKY, JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJabTaThI
7-# KJacc

K koHmy oOyueHus B 7-M KJjacce OOYYarONIUHCA TOJYYUT CIEAYIONIUE MPEIMETHBIE
pe3ybTATHI.

Yucya 1 BLIYUCTICHUSA

BBIHOJ'IHHTI), coducTtad YCTHBIC W IIMCBMCHHBIC IIPHUEMEI, apI/I(l)MeTI/ILICCKI/Ie HeﬁCTBHH C
pairOHaJIbHBIMU YU CJIIAMH.

HaxonuTh 3HaYCHMSI YMCIIOBBIX BRIPAKEHUH, IPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAYCHUI JPOOHBIX BBIPAKCHUH, COJCPIKAIINX OOBIKHOBEHHBIC M JCCATHYHBIC
Ipoowu.

[Tepexoauts OT OaHON (OPMBI 3aMUCH YHCENl K APYroil (mpeoOpa3oBbIBATH IECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHECUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATH U YIOPAIOUNBATH PAIlIOHAIBHBIE YHCIA.

OxpyryATh uucna.

BremmonaaTs NPpUKUIAKY M OLCHKY pE3yJibTaTa BBIYHCIICHUH, OLCHKY 3HAYEHUH YHCIIOBBIX
BLIpa)KeHPIﬁ. BEINOIHATE AEHCTBUSA CO CTEIIEHSIMHU C HAaTypaJIbHBIMU IMOKA3aTCIIAMU.

HpI/IMeHﬂTB NpU3HAKU ACIIMMOCTH, PA3JIOKCHUC HA MHOXKUTCIIN HATYPAJIbHBIX YU CCII.



Pemrate 1pakTUKO-OPUEHTUPOBAHHBIC 3aJa4d, CBS3aHHBIE C OTHOILUEHUEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEIUYMH, MPOLEHTAMU, UHTEPIPETHUPOBATH PE3YJbTAThl PELICHUS
3a/1a4 ¢ yY€TOM OI'PAaHUYEHMH, CBSA3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHHs

Hcrnonb3oBarh anreOpanvyeckyr0 TEPMHHOJOTHIO U CHMBOJIMKY, IPUMEHSATh €€ B IMPOIIECCEe
OCBOEHHS y4eOHOTO MaTepuania.

HaXO[[I/ITI) 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHLBIX.

BoinonHATe 1peoOpa3zoBaHusl 1IEJIOTO BBIPAXKEHHUS B MHOTOYJIEH NPHUBEACHHUEM MOJ0OHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWIEHa HAa MHOIOYIEH M MHOTOWIEHA Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaJIpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcymiecTBIATh pa3aoKeHne MHOTOUJIEHOB Ha MHOXKHUTEIN C TIOMOIIbIO BEIHECEHUS 32 CKOOKHU
o0LIero MHOXUTEJN, TPYNIUPOBKU CJIaraeéMblX, MPUMEHEHHs (QOPMYIT COKpAIIEeHHOIO

YMHOXCHUA.

[IpumensaTh TpeoOpa3oBaHuss MHOTOWICHOB JUISl PELICHUS Pa3IMUHBIX 3a]1a4 U3 MaTeMAaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTEMEHEW ¢ HATypalbHBIMH TOKa3aTeNsIMH JJIsi TIPEoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nuHelHble ypaBHEHHUS C OJIHOM MEpeMEHHOI, NMpHUMEHssl IpaBHiia IMepexoja OT
UCXOJHOTO YpaBHEHMsI K pPaBHOCUIbLHOMY emy. IIpoBepsATb, SBISETCS M YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensTH rpadguueckre MeTo bl MPU PEUICHUH JTMHEHHBIX YPAaBHEHUHN U UX CUCTEM.

HOI[6I/IpaTb IPUMEPLI IIap YUCCII, ABJIAIOIMIUXCA PCIICHUCM JIMHEHHOTO YpaBHCHUA C OBYMA
INECPEMCHHBIMU.

Crpoutrb B KOOPAMHATHOW TUIOCKOCTH TpaduK JHMHEHWHOTO YpaBHEHHUS C JIBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPAQUKOM, IPHUBOIUTEH MPUMEPHI PEILICHUSI YPABHEHHUS.

Pemate cuctembl ABYX JIMHEHHBIX YpaBHEHUM C JBYMS MEpEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocTaBnsaTh M peuiath JUHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIOBHUIO 3a/ladl, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yd IOJy4EHHBIN

pe3ynbTar.

DyHKUUH



N300pakaTh Ha KOOPAMHATHOUW MPSIMOW TOYKH, COOTBETCTBYIOIINE 33IaHHBIM KOOPHMHATAM,
JIy4d, OTPE3KH, UHTEPBAJIbI, 3aITUCHIBATh YMCIOBBIE IPOMEKYTKH Ha alreOpanyeckoM si3bIKe.

OTMeuath B KOOPJMHATHOMN TNIOCKOCTH TOYKH I10 33JJaHHBIM KOOpJIUHATaM, CTPOUTH rpaduku
nuHEHHbIX QyHKIMA. CTpouTh rpaguk GyHKImMH Y = |X].

OnwuchIBaTh € MOMOIIBIO (DYHKIIUN U3BECTHBIC 3aBUCUMOCTH MEX/Iy BEIMYHMHAMU: CKOPOCTh,
BpEeMsl, PacCTOSIHUE, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOJUTEIILHOCTh, BpeMs, 00beM
paboTHI.

Haxonuts 3HaueHne QyHKIMY MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuili cnocod mHpencTaBiIeHHMS W aHaIM3a MHQPOpPMAIUH, U3BJIEKaTh U
WHTEPIPETUPOBATh HHPOPMALIUIO U3 TPaPUKOB PEATbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8- kiacc

K xoHIy oOydeHuss B 8-M KJiacce OOYYalOMIMICS TOJYYWT CIEAYIOIINE TPEIMETHBIC
pe3yNbTaThI.

Yuciaa ¥ BLIYUCJIEHUS
Hcnonb30BaTh HadalibHbIE TPEACTABICHHS O MHOKECTBE JCHCTBUTEIBHBIX 4YHCEN s
CpaBHEHUS, OKPYIJIICHUS U BBIYUCICHHUM, M300pa)kaTh NEHCTBUTEIbHBIC YMCIA TOYKAMHU Ha
KOOPJIMHATHOM MIPSIMOM.
[IpuMeHsTh IOHATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH KBAaJIpaTHBIC KOPHH,
WCIIOJNB3Ysl TP HEOOXOAMMOCTH KaJbKYJISITOP, BBITIOJHATH MPEoOpa30BaHMs BBIPAKCHUH,

coJIeprKalluX KBaJIpaTHbIE KOPHHU, HUCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnosb30BaTh 3amuck OOJIBIIMX M MajbIX YHCENT C IMOMOIIBIO JICCATHYHBIX JpOOCH |
crenener yucia 10.

AsiredOpanyeckue BbIpaKeHHsI

HpI/IMeHHTB IIOHATHUC CTCIICHU C ICJIbIM II0Ka3aTCJIEM, BBIIIOJHATH Hp606pa3OBaHI/I$I
BLIpa)KeHHfI, CoacCpIKauX CTCIICHU C LICJIBIM IIOKAa3aTCIICM.

BeImonHATE TOXKJIECTBEHHEIC Hp606p830BaHI/I${ pairnOHaJIbHBIX BBIpa)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JIEMCTBUM HaJl MHOTOYJICHAMHU U aHre6paI/I‘leCKI/IMI/I ,I[pO6$IMI/I.

PacknanpiBath KBaﬂpaTHLIfI TPEXYJICH Ha MHOKUTCIIN.

HpI/IMeHHTB HpeO6p330BaHI/I$I BBIpa)KeHI/Iﬁ AT pCIICHUA Pa3JIMYHBIX 3a4a4 U3 MATCMATUKH,
CMCIKHBIX IPEIMETOB, U3 peanLHoﬁ IMPAKTHUKHU.

YpaBHeHHUS M HEPABEHCTBA

Pemars nuHelHEbIE, KBAaJpaTHBIC YpPABHCHHUA U PANHUOHAJIBHBIC YPABHCHUS, CBOIAANIUCCA K
HHUM, CUCTCMBbI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPCMCHHBIMH.



IIpoBOIUTE HPOCTEHIIME UCCIIEIOBAHNUS YPAaBHEHMM M CUCTEM YPABHEHUM, B TOM YHUCIE C
NpUMEHEHHEeM TpauyecKuxX mNpeacTaBieHud (yCTaHaBIUBaTh, UMEET JIM YpPaBHEHHE WM
CHCTeMa YpaBHEHHI PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTe OT ciOBEeCHOH (OPMYIMPOBKH 3aJaud K €€ aireOpandeckod MOJenu C
IIOMOIIIBI0 COCTABJICHHWsSI YPAaBHEHMsI WM CHCTEMBl YPaBHEHUM, MHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IIOJIy4CHHBIA PE3YNIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISI CPABHEHUs, OLICHKH, PEIIATh JIMHEHHbBIC
HEpaBEHCTBA C OJIHOM NMEPEMEHHON M UX CUCTEMBI, JaBaTh I'paUUYECKyI0 HIUIIOCTPAIUIO
MHOY»ECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHUMAaTh ¥ MCHOJB30BaTh (PYHKIMOHAIBHBIC TIOHITUS U S3BIK (TEPMHHBI, CHMBOJMYCCKHC
0003HaYeHHsI), ONpPEICsITh 3HAYCHUE (QYHKIIMK 10 3HAYCHUIO apryMEHTa, OMNPEACNATh

CBOMCTBa (PYHKLIMU IO €€ rpaduky.

Ctpouts TpabuKy dIeMeHTapHEIX GYHKIMHA Buma:y = K/X, y = X3, y = X, y = |, y = VX.
OnuceiBaTh CBOMCTBA YNUCIOBOM (YHKIIMH 110 €€ rpaduky.

9-11 KJiacce

K konmy oOyuenus B 9-M KJjacce 0OyYaroOnIuicCs TOJYYUT CIEIYIONIUE TMPEIMETHBIE
pe3ybTATHI.

Yuciaa 1 BLIYUCTCHUA
CpaBHHBATH W yIOPSAI0YNBATH PANIMOHATIBLHBIC M UPPALIMOHAIBHBIC YHCIIA.

BemoausaTe apI/I(bMeTI/ILIeCKI/Ie ,Z[eﬁCTBHﬂ C pallMOHAJIBHBIMH 4YHCJIaMH, COY€Tass YCTHBIC U
IMMCBbMEHHBIC ITPUEMBI, BBIIIOJIHATH BBIYUCIICHUSA C UppallOHAJIbHBIMHA YU CIIaMHU.

HaXOI[I/ITI) 3HAQUYCHHUS CTEIIEHEH C LOCJIBIMHU ITIOKa3aTCIIIMH U KOpHeﬁ, BBIYHMCIIATH 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHfI.

OprrJ'IHTL JIEMCTBUTEIILHBIC YKCIIA, BRITIOIHSITh IMPUKHUIKY pE3YyJIbTaTa BBI‘IPICJ'IGHH?I, OLCHKY
YHCJIOBBIX BLIpa)KeHHﬁ.

YpaBHeHus 1 HEPABEHCTBA

Pemartes nuHelHble U KBaJApaTHBIC YPABHCHUS, YPABHCHHA, CBOJIAIIUCCA K HUM, HpOCTGfIH.IPIC
I[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUA.

Pemate cucremsl ABYX JINHEMHBIX ypaBHeHI/Iﬁ C AByMs HNCEPEMCHHBIMH H CUCTEMbBI ABYX
ypaBHeHPIﬁ, B KOTOPbIX OJHO YPABHCHUC HC ABJISICTCA JIMHEWHBIM.

Pemate TeKCTOBBIE 3adaun aJ'II‘C6paI/I‘-ICCKI/IM CII0CO0OM ¢ MMOMOIIBIO COCTABJICHUA YPABHCHU A
HJIN CUCTEMBI JIBYX ypaBHeHI/Iﬁ C AByM4 IEPCMCHHBIMU.



IIpoBOIUTE HPOCTEHIIME UCCIEIOBAHUS YPAaBHEHMM M CUCTEM YPABHEHUM, B TOM YHUCIE C
NpUMEHEHHEeM TpauyecKuxX mNpeacTaBieHud (yCTaHaBIUBaTh, UMEET JIM YpPaBHEHHE WM
CHCTeMa YpaBHEHHI PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

Pemars nMHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTb peEUICHHUE
HEPAaBEHCTB Ha YMCIJIOBOM MPSMOM, 3alIUChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

PemiaTh cuCTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABCHCTB, BKJIIOYAIOIINE KBaJPATHOEC
HEPaBEHCTBO, M300paKaTh PEIICHHE CHCTEMbI HEPABECHCTB HA YMCIIOBO MPSIMOH, 3aIUChIBATh
peLICHUE ¢ TOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA TPU PELICHUU PA3JIMYHBIX 33/1a4.

D yHKUUHA

Pacrio3naBate QyHKIMM W3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMATHYECKH PACIOJIOKECHUE Ha
KOOPJIMHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = KX, y = kX + b, y = k/x, y = ax? + bx
+¢, y=x,y =13 Yy=|x. B 3aBucumocT# oT 3HaueHMH KOAPQHIICHTOB, OIHCHBATH

CBOMCTBa (PYHKLIHUH.

Crpouth M u300paxaTb CXeMaTHYeCKH Tpa@UKH KBaJApPaTHUHBIX (YHKIHH, OMHUCHIBATh
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI MO UX rpauKam.

Pacrnio3naBate kBagpaTHuHylo (QyHKIHIO 110 (opMmysie, MPUBOIUTH MPUMEPHI KBaJIPAaTHUYHBIX
GyHKIMNA U3 pealIbHON KU3HH, (PU3UKH, TEOMETPHH.

YucaoBble MOCTIEI0BATEILHOCTH U nmporpeccun

Pacrnio3HaBate apu(METHUECKYI0O W T€OMETPHUYECKYIO MPOTPECCHUH TPH Pa3HBIX CIIOCO0ax
3aJJaHuUS.

BbINoNIHATE BBIYMCIIEHUS C HUCHOJb30BaHUEM (opMysn N-ro ujaeHa apupMETHYEeCKON u
reOMETPUYECKON POTPECCHii, CYyMMBI MEPBBIX N-X YJICHOB.

I/I306pa}KaTI> YJICHBI ITOCJICA0BATCIBbHOCTH TOYKaAMHU Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH.

Pemartp 3a7auu, cBA3aHHBIE C YHCIOBBIMU MOCIEAOBATEIBLHOCTAMHU, B TOM YMCIIE 33Ja4d U3
peabHOM KU3HHU (C MCIOJIB30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHIA).

TemaTnyeckoe MIAaHUPOBAHUE

«r
/-# KJace
Ne HanmenoBanu | KonmyecTBo yacoB
H/' € pa3zeioB DaexTpoHHbIe (HH(ppOBbIE)
TeM Bceer | Koutpoannel | [IpakTHYeCKH | ggpazoBaTebHbIe pecypebl
" |nporpammbi |0 e paGoThI e paGoThI




Yncna u Bubmunorexa ®I'UC «Mos
BBIYUCIICHUA. LIKOIa» —
1 Ao HELC 25 1 https://lesson.academy-
anc[na content.myschool.edu.ru/02.2/
07
buommorexa T UC «Mos
IIIKOJIa» —
2 eA“E Iif?;g;flzm 27 1 https://lesson.academy-
p content.myschool.edu.ru/02.2/
07
bubmmorexa ®TUC «Mos
YpaBHeHHUs U mKOJ?a» N
3 HePABCHCTEA 20 1 https://lesson.academy-
p content.myschool.edu.ru/02.2/
07
buommorexa ®TUC «Mos
Koopaunats! n LIKOJIa» —
4 | rpadukm. 24 1 https://lesson.academy-
dyHKIUU content.myschool.edu.ru/02.2/
07
buommorexa ®TUC «Mos
[ToBTOpEHUE U IHKOJ?a» B
5 oGoGimenHe 6 1 https://lesson.academy-
content.myschool.edu.ru/02.2/
07
OBLLEE
KOJIMYECTBO
YJACOB I1O 102 5 0
ITIPOTPAMME
8- KJ1ace
N" HanmeHoBanu KOJII/I'—IECTBO qgacoB
11/- € pa3aesioB U DaexkTpoHHbie (HppPOBbHIE)
TeM Bceer | Konutpoannel | [IpakTHYeCKH | ggpazoBaTeabHbIe pecypebl
" I nporpammer | © e paboThl e paboThl
Ynena n bu6mauorexa ®I'NC «MOS
INKOJIa» —
1 ii:ﬂcgfggg' 15 https://lesson.academy-
B II;E content.myschool.edu.ru/02.2/
op 08
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Yucmaa u Bbubmuorexka ®I'UC «MOS
BBIYUCIICHUA. INKOJIa» —

2 | Crenensn ¢ 7 https://lesson.academy-
LIEJIBIM content.myschool.edu.ru/02.2/
[oKa3aTeeM 08

buommmorexa T UC «MOS]
AnreOpanvecku
(] BI)Ipa)KeHI/Iﬂ LIKOIa» —
3 KBaba s ' 5 https://lesson.academy-
/P content.myschool.edu.ru/02.2/
TPEXWIEH
08
bubmmorexa ®TUC «MOS]
AnreOpandecku
(] BI)Ipa)KeHI/ISI LIKOTa» —
4 Anre6 amec;(a 15 https://lesson.academy-
p content.myschool.edu.ru/02.2/
st Ipo0b
08
bubmmorexa ®TUC «MOSI
YpaBHeHud u
HEpaBeHCTBA Lo —
5 Ksa aTHHe' 15 https://lesson.academy-
/1P content.myschool.edu.ru/02.2/
YpaBHEHUA
08
buommorexa ®TUC «MOSI
YpaBHeHusa u
HEpaBeHCTBA LIKOI» —
6 CricTeMEr ' 13 https://lesson.academy-
. content.myschool.edu.ru/02.2/
YpaBHEHUU
08
buommorexa ®TUC «MOSI
ypaBHeHI/IH nu IIIKOJIa» —

7 | HepaBeHCTBA. 12 https://lesson.academy-

HepaBencrBa content.myschool.edu.ru/02.2/
08
buommorexa T UC «MOSI
OyHKIUY. IIKOJIaY —
8 | OcHoBHBIE 5 https://lesson.academy-
MOHATHS content.myschool.edu.ru/02.2/
08
bubmmorexa T UC «MOSI
DOyHKIUY. IIKOJIaY —
9 |Yucnossle 9 https://lesson.academy-
byHKIMN content.myschool.edu.ru/02.2/
08
bu6mauorexa ®I'NC «MOS
IloBTOpEHNE N Lo =
10 P 6 https://lesson.academy-

00001enne

content.myschool.edu.ru/02.2/
08
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OBULIEE

KOJIMYECTBO

YJACOB I1IO 102 S 0

[TPOT'PAMME

9-i1 KJ1ace

Ne |Hanvenosanme | KOJIH1€CTBO 4acoB duekTponnbie (HuppoBLIE)

n/ | pasiesoB U TeM | Beer Konrtpoann | MpakTHueck o0pa3zoBaTte/ibHbIE

| nporpaMmel 0 bie paoTbl | me paborer | PECYPCBI

bubmnorexa ®PI'NC «Mos
Yucna n
mIKoJ1a» —

I 9 https://lesson.academy-
JleHcTBuTeILHbIe content.myschool.edu.ru/02.
quciia

2/09
YpaBHeHud u bubnuorexa ®I'NUC «Most
HEpPaBEHCTBA. MIKOJaY —

2 | YpaBHeHus ¢ 14 1 https://lesson.academy-
OJIHO# content.myschool.edu.ru/02.
epeMEHHO I 2/09

bubanorexa ®I'NC «Mos
YpaBHeHusa u
IIKOJIaY —
3 |McpascHcTBa. 14 1 https://lesson.academy-
Cucremsnl
. content.myschool.edu.ru/02.
ypaBHEHUN 2109
bubanorexa ®PI'NC «Mos
YpaBHeHUs 1 IIKOJa» —

4 | HepaBEHCTBA. 16 1 https://lesson.academy-

HepaBencrBa content.myschool.edu.ru/02.
2/09
bubanorexa PI'MC «Mos
HIKOJa» —

5 | Oyakiun 16 1 https://lesson.academy-

content.myschool.edu.ru/02.
2/09
bubaunorexa PI'MC «Mos

YucmoBble HIKOJIa» —

6 |mocnemoBarenpHOC | 15 1 https://lesson.academy-

TH content.myschool.edu.ru/02.
2/09
[ToBTOpenue, bubnmnoreka ®I'UC «Most

7 | 06001IEHHE, 18 1 MIKOJaY» —

CHCTEMATH3ALUS https://lesson.academy-
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3HAHUHI

content.myschool.edu.ru/02.
2/09

OBLLEEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102
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