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HOACHUTEJIBHASA 3AITUCKA

PaGouas mporpamma «Anredpay A 00y4aromuXcs ¢ OTPAHHYEHHBIMA BO3MOKHOCTSIMH
3I0pOBbs (33ACPKKON MCUXUUECKOTO pasputus, aanee — 3[IP) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3zoBaHus pa3paboTana Ha ocHoBe denepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHMs, YTBEPXKIEHHOIO MPHUKAa30M MHHHUCTEPCTBA
npocenieHus Poccutickoit @eneparuu ot 31.05.2021 Ne 287 «O06 yTBepxkacHNH (henepatbHOro
roCy/IapCTBEHHOI'O0 00pa30BaTeIbHOrO0 CTaHJIApPTa OCHOBHOro oO0miero oOpa3zoBaHus» (B
JEHCTBYIOIIEH peaaKiuK); TPeOOBAaHUN K pe3yJibTaTaM OCBOCHHUS aJallTHPOBAHHONW OCHOBHOM
o0pa3oBaTenpbHON IporpaMMbl OCHOBHOTO o0Imiero oOpasoBanust aisi oOydarommxcsi ¢ OB3
(3I1P) (mpuwka3 MunnpocBemenus Poccum ot 24.11.2022 N 1025 OO0 yrBepxkaeHUU
(benepanbHON aJanTUPOBAHHONW 00pa30BaTEIHLHON MPOTrPaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHus
UIsE  00ydJaromuXxcsi ¢ OrPaHUYCHHBIMH BO3MOXHOCTSMHU 370pOBBSl  (3apErHCTPUPOBAHO B
Muntocre Poccum 21.03.2023 N 72653), B COOTBETCTBUM C aJalTHUPOBAHHOW OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMOil OCHOBHOTrO o0O0ImIiero o0Opa3oBaHUS [UIsl OOYyYaroOIIUXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0pPOBbsl  (3aJiep’KKa TCHUXUYECKOro pasputus) MBOY
COILI Ne82, yrBepxkaenHoi mpukazom MbOY COII Ne§2 ot 09.01.2024 Ne214-ox.

B crpykType mnporpammsl y4eOHOro Kypca «AnrebOpa» Uii OCHOBHOTO OOIIEeTro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-MeToauyeckue nuHuM: «Yucna u
BBIUUCTICHUSY, «ANreOpanyecKkue BBIPAKEHUSN», «YpaBHEHUS U HEPaBEHCTBa», «DyHKIUN.
Kaxxngas u3 3THX colep:kaTenbHO-METOIUUYECKUX JHHUM pa3BUBACTCA Ha MPOTSKEHUH TPEX JIET
U3yUYeHHs Kypca, B3aMMOJAEHCTBYS C APYTUMHM €ro JUHUAMU. B Xoze u3ydeHus yueGHOro Kypca
00yJaroIUMCs TIPUXOANUTCS JIOTUIECKH PacCyKIaTh, HCIOIb30BATH TEOPETUKO-MHOKECTBEHHBIN
s3BIK. B CBSI3M ¢ 9TUM B mporpamMMmy y4eOHOTO Kypca «Anredpa» BKIFOYEHB HEKOTOPBIE OCHOBBI
JIOTHKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3ieiiaXx MaTeMaTHYeCKOro oOpa3oBaHUS U
CTIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONMMUCS OCHOB YHHMBEPCAJIBHOTO MaTeMaTHYECKOTO
si3bika. CoziepikaTeTbHON M CTPYKTYPHOUM OCOOCHHOCTBIO YU4eOHOTO Kypca «Anredpay sBisieTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMHMM «Yucaa M BBIUUCIEHHS» CIY)KUT OCHOBOM JUIs JlabHEHIEro
M3YyYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET DPAa3BHUTHIO y OOYUYAIOMIMXCS JIOTHYECKOTO MBIIUICHHS,
(OpMHUPOBAHNIO YMEHHS IMOJIB30BAThCSA AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HAaBBIKOB, HEOOXOAMMBIX [UIS TOBCEIHEBHOW >KM3HU. Pa3BUTHME MOHATHS O 4YMCIIE HAa YPOBHE
OCHOBHOT'O 0011er0 00pa3oBaHUsl CBSI3aHO C PAllMOHAJIBHBIMH U UPPALMOHAIBHBIMH YHCIAMH,
(hopMHUpOBaHHEM TPEACTABICHUN O JEUCTBUTEIILHOM YHCIIC. 3aBEpIIIEHUE OCBOCHUS YMCIOBOM
JIUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHuUIo.

Conepkanre JByX aireOpandeckKux JIMHUM — «AJTeOpandeckue BBIPAKEHUS» H
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydYaromuxcs
MaTeMaTHYECKOTo armapara, HEOOXOAWMOTo Ui pEHIeHWs 3aad MAaTEeMaTHKH, CMEKHBIX
MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOro 0011ero o0pa3oBaHus
yuyeOHBI  MaTepuan TPYNIOUPYETCsl  BOKPYT  PallMOHANBHBIX  BBIpaXeHW.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MAaTEMAaTUKH KaK S3bIKa JIJISl TIOCTPOCHUSI MaTEMaTHYECKHX MOJIEIeH,
OIMCaHUs MPOLECCOB U ABJIIEHUHN peabHOro Mupa. B 3amaun oOydeHus anareOpe BXOIST Takke
JanpHeiIee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOIMMOT0, B YAacCTHOCTH, IS
OCBOGHHSA Kypca HH(DOpPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PACCYXICHUH.



[IpeobOpazoBanre CUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpahUYECKOW  JMHUM  HAalEJIeHO Ha  MOJy4YeHHE
00yJaromUMUCs 3HAaHUH 0 QYHKIMSIX KaK BaKHEHIICH MaTeMaTHUECKON MOJENN JJIsi OTMMCAHUS
U HCCIEJOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB M SBICHUN B mpupoae u oOmiectBe. M3yuenue
MaTepuaiga CHOCOOCTBYeT pAa3BUTUIO Y OOY4YaIOIIMXCS YMEHHUS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTENbHBIE CPE/ICTBA fA3bIKA MATEMaTUKU — CIIOBECHBIE, CUMBOJIMYECKUE, Tpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MPEJICTABICHUH O POJIM MAaTEMATUKH B Pa3BUTHH IIUBHIU3AIIMT
U KYJBbTYpHI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOPBIM BKIIIOYAET CJEAYIOIIME OCHOBHBIE pa3zelibl cojepkaHusi: «Uucia v BBIYUCICHUS,
«AnreOpanuecKkye BIPaXXKECHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIMN.

Ha u3ydenue yue6HOTrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 knacce — 102 gaca (3
yaca B Henento), B 8 kimacce — 102 gaca (3 vaca B Henmeno), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEITIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0] OT OJHOW (OPMBI 3aMUCH Jpoder K
npyroi. IlonsiTHe paMoOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOYNBAHNE PALMOHAIBHBIX
gucen. ApudmMeTrnueckue IeHCTBUS ¢ PallMOHAIbHBIMM 4yKMciIaMu. Pemenue 3anau u3 peaabHOH
IIPaKTUKU Ha YacTH, Ha ApOOu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BBIPAKCHUN Ha
OCHOBE OIpE/EICHHUs, 3anuch 00IbIUX Yncel. [IpoueHTsl, 3anuchk IPOLEHTOB B BUJE IpOOU U
IpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33aJ]aud HA IPOLICHTHI, PELICHUE 3a]lad U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 0OpaTHas MPOIOPLMOHAIILHOCTH.

Auredpanyeckue BbIpaKeHUsl

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlOIyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. [IpencraBneHne 3aBHCMMOCTH  MEXIy BEIMYMHAMH B BUAE (OPMYIIBL
Beruucnenus no gopmynam. I[IpeobpazoBanne OyKBEHHBIX BBIPaXEHUMN, TOKJIECTBEHHO PAaBHBIC
BBIP)XEHUS, NIPaBUIa NMPeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBUila PacKphITUs CKOOOK U
MIPUBEACHUS [TOT0OHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HaTypalbHbIM MIOKA3aTEIEM.

OpnowieHsl 1 MHorowieHsl. Crenenb MHOrouieHa. ClloKeHHE, BBIYUTAHUE, YMHOKEHHE
MHOro4jeHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUs, PAaBHOCHIBHOCTh
YPaBHEHHM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHrne JHUHEWHbIX ypaBHeHUIl. CocTaBieHHME ypaBHEHUN IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33/1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs IEepeMEHHbIMU M ero rpaduk. Cucrema JByX JMHEWHBIX
ypaBHEHUW C JABYMs TepeMEHHBIMU. PeleHue cucTeM ypaBHEHUH CIOCOOOM IOJCTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.

DYyHKUMHU

Koopannara Toukm Ha mnpsMol. YucnoBsle NPOMEXKYTKH. PaccrosiHme Mexnay AByMs
TOYKaMH KOOPAVNHATHOW MPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OXx u Oy. AbGcuucca ¥ opAMHATa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX (Gopmynamu. YrteHue rpapukos
peanbHbIX 3aBucuMocTeil. [lonstue ¢ynknuu. I'paduk  dynkuuu. CpoiicTBa GyHKIUI.
Jluneitnas Qynkuus, e€ rpadux. ['paduk pynkuuu y = |x|. ['paduueckoe pemieHure TuHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KIIACC

Yucia u BbIYMCICHUSA

KBaaparueiii kopeHb u3 uucina. [loHstue 00 uppanmoHalbHOM uucie. JlecsaTudHbIe
npUOIMKEHUS UppalMOHANbHBIX yncen. CBoiicTBa apupMeTHYecKnX KBaJpaTHBIX KOpHEH U MX
IpPUMEHEHHE K IMPeoOpa30BaHMIO YHMCIOBBIX BBIPQKEHUH M BBIYMCICHUSAM. [leificTBUTENbHBIC
qucia.



Crenens ¢ LenbIM NokazaTeneM 1 €€ cBoiicTBa. CTaHgapTHas 3aluch YKcia.

Anredpanyeckue BbIpaKeHUs!

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast apodb. OcCHOBHOE CBOWCTBO anreOpanyeckor apodu. CroxeHue,
BBIUMTAaHUE, YMHOXKEHHE, AeJieHHe anredpandeckux apoOei. PanmoHanbHbple BRIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus1 1 HepaBeHCTBA

KBanpatnoe ypaBHeHue, (opmyna KopHed KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHM, CBOASIIMXCS K JIMHCHHBIM M KBaapaTHbIM. [Ipocteiimue apoOHO-
paloHaIbHbIE YPAaBHEHUS.

['paduueckass uHTEpHIpeTalusl YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUW C JBYMs NEepeMEHHbIMU. lIpumepbl pelieHus CUCTeM HEIMHEHHBIX YPaBHEHHUH C
JBYMSI IEPEMEHHBIMHU.

Pemienne TekCTOBBIX 3aa4 alNreOpandecKuM CriocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMcTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUNbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKUMHU

[Tonsitne ¢pynkuuu. OOMACTH ONMpeaeieHUs] 1 MHOXKECTBO 3HadeHHH (QyHKImH. CriocoOb
3aanus QyHKIUH.

I'paduk Pynkuuu. Ytenue cBoicTB ¢yHkiuu no e€ rpaduxy. Ilpumepsr rpaduxos
GyHKIUH, OTpaXkarouX peajabHble TPOIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, MX
rpauku. Oynxmn y = X2, Y = X3, y = Vx, y=|x|. ['paduueckoe pemenne ypaBHeHHit 1 CHCTEM
YpaBHEHUU.

9 KJIACC

Yucia v BIYUCTICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JECSITHUHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJY  MHOXXECTBOM
JEACTBUTEIBHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKUE NEUCTBUS C JAEUCTBUTEIbHBIMU
YHCIIaMH.

Pasmepsl 00BEKTOB OKpY’KAIOLIEro MHpA, AJUTENBHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHUDE.

[TpuOmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOIMKeHUs. OKpyrieHHe YHCel.
[Ipukuaka v onieHKa pe3ynbTaTOB BBIYMCICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemenue ypaBHEHM, CBOAAIUXCS K JINHEHHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TpeTbed U YETBEPTOU CTEIECHEU
Pa3IoKEHUEM Ha MHOXKUTEIH.

Pemenune  npoOHO-paliMOHANBHBIX  ypaBHEHHWU.  PemeHme  TEKCTOBBIX  3ajaad
anredpandecKuM METOIOM.

VYpaBHeHHe C ABYMSI NEpEeMEHHBIMH U ero rpaduk. PemeHue cuctem ABYX JIMHEHHBIX
YpaBHEHUN C ABYMs IEpEeMEHHBIMU. PellleHHe cHCTeM JBYX ypaBHEHHH, OJHO U3 KOTOPBIX



JUHEWHOoe, a Apyroe — BTOpor crteneHu. ['padudeckas MHTEpIpeTanys CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3a/au areOpanyeckum CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PellleHne CUCTEM JIMHEHHBIX
HEpaBEHCTB € OAHOI nepemeHHol. KBajpaTHble HepaBeHCTBa. I'paduueckas mHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKUMHU

KBanparnunas ¢yskius, e€ rpaduk u coiictBa. [lapabona, KOOpaUHATHI BEPITUHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl.

I'paduku pyskimit: y = kx, y = kx + b, y = k/x, y = X3, y = Vx, y = |X| i ux cBoiicTsa.

Yucii0Bble MOCTEA0BATEIBLHOCTH H IIPOrPecCUH

[TonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIEN0BATEIIBHOCTH PEKYPPEHTHOM
dbopmyoii u popmynoi N-ro uieHa.

Apugpmernyeckas M reomerpuyeckas — nporpeccud.  @Dopmynsl N-To  4yieHa
apru(METHIECKON U TE€OMETPUIECKOHN MPOTPECCHiA, CyMMBI IEPBBIX N YICHOB.

N300pakeHre 4ieHOB apu(METHYECKOH M T€OMETPHUYECKOW MPOTrpeccuil TOUKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHIUAIbHBINA POCT. CII0KHbBIE IIPOLICHTHI.

INIAHUPYEMBIE PE3VYJIBbTATbI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca «Aurebpay
XapaKTePU3YIOTCSL:

1) naTpuoTHYeCKOE BOCITUTAHHUE:

NpPOSIBICHWEM HWHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[ICHHOCTHBIM OTHOLICHWEM K JOCTH)KEHHSIM DOCCHICKMX MaTeMaTHKOB M POCCHUICKOI
MaTeMaTHUEeCKOM IIKOJIbI, K UCIIOJIB30BaHUIO 3TUX I[OCTI/I)KGHI/II\/'I B JPpYrux HayKax U MPHUKIAIHBbIX
chepax;

2) rpa’IaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIITAHNE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaKIaHWHA W peajHM3allik ero IMpas,
MPEJICTAaBJICHUEM O MaTeMaTHYEeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYp TPaXkJaHCKOro OO0IIecTBa (HAmpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKICHUIO STHYECKHX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM IOCTHKCHUH
HAayYKH, OCO3HAHUEM BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIBHOCTHU y‘-IéHOFO;

3) Tpy/10BO€ BOCTIUTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3a]ad MaTeMaTHYeCKOH
HAIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTH4eCKOro 0Opa30BaHMs Ha MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCTICTTHOM Mpo(eCCHOHATBHOM IEATeTFHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUIYaIbHOW TpaeKTOPUH OOpa3oBaHUS U
’KM3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIMOCOOHOCTBIO K 3MOIMOHAILHOMY U 3CTETHYECKOMY BOCIPHATHIO MAaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIICHU, YMEHUIO BHJCTh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS



OpHUEHTAlMeH B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAyuYHBIX IpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUs 4YeJOBEKa, IPHUPOJbl U 0OLIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YelO0BEYECKOW JIesITEeIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYMMOCTH JUIS PA3BUTHUS IUBUIN3AINH, OBJIAJICHUEM S36IKOM MaTEMaTHKH U MaTeMaTUYeCKON
KyJIbTypOd Kak CpEICTBOM TIO3HAHUS MHUpPA, OBJIAJCHHEM MPOCTEHIIUMH HaBBIKAMU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢u3nyeckoe BocnmuTaHMe, (OPMHpPOBAHME  KYJBTYPHI  3I0POBbSI M
IMOLHOHAIBLHOIO 0J1aroNnoIyYusi:

TFOTOBHOCTBIO TNPUMEHATh MaTeMaTHYECKUEe 3HAHUS B HHTEpPEcax CBOEro 3/10pPOBbS,
BEJICHUS 3/I0pOBOr0 00pasa *KM3HM (310pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
MIPU3HAHUEM CBOETO IMPaBa Ha OMIMOKY M TAKOTO K€ IpaBa JAPYroro 4ejIoBeKa;

7) IKOJIOTHYEeCKO€e BOCITUTAHUE:

OpHEHTAIMe Ha MPUMEHEHHE MAaTEeMaTW4YeCKHX 3HAHWW JUIsl PEelIeHHs 3a7ad B 00IacTH
COXPAaHHOCTH OKpYXarolllel Cpefpl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MOCTIEJICTBUM Ul OKpY’Karollel cpejbl, 0CO3HAaHUEM IJI00AJIBHOIO XapakTepa 3KOJIOIMYECKHX
poOJIeM U TyTeH UX perIeHus;

8) aganTanus K H3MEHSIIOLIUMCS YCJIOBUSIM COLUAILHON M PHPOIHO¥ CpeIbI:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO EATEIbHOCTh, B TOM YHUCIE YMEHHE YUUTHCS Yy JPYTHX
moel, npuoOperaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HAaBBIKM U KOMIIETEHIIMU U3
OIIbITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4HciIe (HOPMYyITUPOBATH HUIICH,
MOHATUS, THIOTE3bl 00 00BEKTaxX U SBICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
AneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPHHUMATh CTPECCOBYIO
CUTYyallUl0 KaK BbI30B, TpeOyIOIMH KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbI€ pEIICHUS U
neicTBus, GopMyIupoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
IMo3naBaTebHbIE YHUBePCAJbHBIE YUeOHbIe 1elicTBUS
Ba3oBble 1oruueckue geiicTBUA:
® BBISIBJIATh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTeMaTHMYECKHUX OOBEKTOB,
NOHATUH, OTHOIIEHUNH MEXIYy MOHATHAMH, (POPMYJIHMPOBATH ONpEACTCHHs MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PUKAIIMHA, OCHOBAHUS LTI 0000IICHSI
Y CPaBHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAIIN3A;
® BOCIIPUHUMATh, (HOPMYIUpPOBaTh M MPeoOpa3oBHIBATh CYXKJEHHUS: YTBEPAUTENIbHBIE U
OTpHIIaTENbHBIC, €IUHIUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,
® BEISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEUHs B (hakTax,
JTAHHBIX, HAONIONEHUMSIX W YTBEP)KACHUSX, IMpeararb KPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;
e JIeNlaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJITIIOYeHUH, YMO3aKITIOUCHUH 110 aHaJIOTHH;

® pa30upaTh JA0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHHUH (IpsSMbIe U OT MPOTUBHOIO),
IPOBOJIUTH CAMOCTOSTEIIBHO HECIOXKHBIE JJ0KAa3aTelbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH MIPUMEPBI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIEC PACCYKICHHUS;



e BEIOMpaTh Ccroco® pemeHus y4yeOHOM 3aaa4yu (CpaBHHMBATh HECKOJBKO BapHAHTOB
peleHys, BbIOUpaTh Hanbosiee NOAXOAAIMHI ¢ Y4ETOM CaMOCTOATENbHO BbIAEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBaTebcKue aeiicTBUS:

® ICIIOJIb30BATh  BOIPOCHl KAk  HCCIIEAOBATEIIbCKUM ~ MHCTPYMEHT  ITO3HAHHUA,
dbopmynupoBaTh BOIIPOCHI, dukcupyrommue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIFHO YCTAQHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

® [IPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIA HSKCHEPUMEHT,
HEOOJIBIIIOE UCCIIEJIOBAHUE I10 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CAaMOCTOSTENIBHO (POPMYITHPOBATH 0O0OIICHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIOICHUs, UCCIIEI0BAHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3Y/IbTaTOB,
BBIBOJIOB M 000OOILEHNIH;

® [I[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEATIONI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBUSX.

PabGora c undpopmanmei:

® BBISIBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALINH, TAaHHBIX, HEOOXOJUMBbIX IS
pelLeHMs 3a]1a4u;

e BEIOMpATh, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

¢ BEIOMpaTh (popMy mpencTaBieHus] HHPOPMALUK U WLTIOCTPUPOBATH PElIaeMble 3a1a4M
CcXeMaMH, ArarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

® OIICHUBATh HAAEKHOCTh MH(MOPMAIMM N0 KPUTEPUSM, NMPEIIOKEHHBIM yUUTEIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHHUKaTHBHBIe YHHBepCaIbHble YUeOHbIe JeficTBUS:

® BOCTIpUHUMATH M (POPMYIUPOBATh CYKICHUS B COOTBETCTBHUH C YCJIOBUSMH M ILEISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpAQXaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTax, J1aBaTh MOSICHEHH O X0y pelIeHUs 3a]a4yu, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

®B X0/1¢ 00CY)KICHHUS 3a/1aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKIAEMOU TEMBI, TPOOIEMBI,
pemaemMoi  3ajayM, BBICKA3bIBaTh WJEW, HAICJEHHbIE Ha TOWCK peIIeHus,
COIOCTABJATh CBOM CYXACHHUS C CYXICHHSAMH JpPYTrUX YYaCTHMKOB JMajora,
OoOHapyKUBaTh pazIMuue U CXOJCTBO MO3ULUH, B KOPPEKTHOH opme popMynupoBaTh
Pa3HOTIIACHS], CBOM BO3PAXKCHHS,

® [IPEJICTABIIATh PE3YJIbTATHl PEHICHUS 3a/1a4M, DKCIIEPHUMEHTA, WCCIEIOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (POpMAaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTANUU U
0COOEHHOCTEHN ayaAuTOpHH;

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAJIbHONH pabOThl MpU
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3aj1ay;

® I[PUHUMATh 1I€Jb COBMECTHOM NESATEIbHOCTH, IUIAHUPOBATh OPraHMU3allUI0 COBMECTHON
paboThl, pacnpeAensaTh BUABI pabOT, IOTOBApUBATHCS, OOCYXKIATh MpOIECC W
pe3yiabTatr paboThl, 0000IATh MHEHHS HECKOJIBKUX JIIOACH;

® y4aCTBOBATh B IPYMIOBBIX (popmax paboThl (00CYXaeHHSI, OOMEH MHEHHUSMHU, MO3TOBbIE
IITYpPMBl M JAPYTHE), BHIIOJIHATH CBOIO 4YacTh pabOThl MU KOOPIMHHPOBATH CBOU



JENCTBUS C IPYTUMH YJIeHaMH KOMAaH[Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIAJ1a B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHble YHHBEpPCcaJIbHbIe YUeOHbIE 1eiCTBUSA
Camoopranmusanus:
® CaMOCTOSITEJIBHO COCTaBIIATh IUJIaH, QJITOPUTM pelleHusl 3afaud (WM ero 4YacTh),
BBIOMpPATh CIOCOO pemieHus: ¢ y4ETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOpMaIUu.
CaMOKOHTPOJIb, 3MOLIHOHATbHBI HHTEJVIEKT:
® BJIaJIETh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS Tpolecca M pe3yibTara PeleHHs
MaTeMaTHYeCKOM 3aauH;
® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUU 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLICHUBAaTh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTU IMOCTABICHHON LEIH U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WM HENOCTMIKEHMS IIeJIM, HaXOAUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATBI
OcBocHre y4eOHOTO Kypca «AuredOpa» Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUs

JOJI2KHO O6€CH€‘H/IBaTI>I[OCTI/I)K€HI/Ie CIICAYIOMUX MPEAMETHBIX O6pa3OBaTeHBHHX PE3yJIbTATOB:
5 KJIACC

Yuciaan BLIYUCIEHUA

BoinonHsATh, coyeras yCTHbIE U NMUCBbMEHHbIE NPUEMBI, apUPMETHUYECKUEe AEUCTBUS C
palMOHAIBHBIMM  YHCIaMHM. HaxoaWTh 3HAYEHHs YHUCIOBBIX BBIPDAXKECHUH; IPUMEHSTh
pa3HooOpa3Hble CIOCOOBI M MPUEMBI BBIYMCICHHS 3HAUEHUHIPOOHBIX BBIPAXKEHUH, COJEpKALIIX

OOBIKHOBEHHBIC U JACCATHYHBIC ,Z[p06I/I.

[Tepexoaute OT oOAHOM GoOpMBI 3amUCH uucel K Jpyroil (mpeoOpa3oBbIBaTh
JECSITUUHYIO IpO0b B OOBIKHOBEHHYIO,00bIKHOBEHHYIO

B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHYHYIO Ipo0b). CpaBHUBATh U
YIOPSI0YMBaTh palioHaIbHble yrcaa. OKpyrisaTh Yucia.

BbINOMHATE NPUKKUIKY U OLIEHKY Pe3yJbTaTa BBIYMCIEHUH, OLICHKY 3HaYEHHUI YMCIIOBBIX
BbIpaXEHUI. BBIMONHATH NEHCTBUS CO CTENEHSMU C HATYpaJlbHBIMH TOKa3aTeNlsIMHU (C OMOpoi Ha
CIpaBOYHYIO0 HHGpopMaiuio). [IpuMeHsITh mpHU3HAKU JEIMMOCTH, Pa3lIoKEHHE HAa MHOXKHUTENN
HaTypaJIbHBIX YUCEIL.

Pemats mpocreiilue NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEIWYHMH, NPOLEHTAMH; HHTEPIPETUPOBATh PE3YJIbTATHI

pelieHrs 3ajad ¢ y4€TOM OrpaHMuYEHUH, CBS3aHHBIX CO CBONCTBAaMH paccMaTpHUBAEMBbIX



00BEKTOB.

AuredpanyecKkue BbIPasKeHUs!

OpueHTHpOBATLCA B MOHATHAX M ONEPUPOBATH Ha 0a30BOM YPOBHE alnre0pandeckoil
TEPMUHOJIOTHEH U CUMBOJIMKOH. HaxonuTe 3HaueHHs] OyKBEHHBIX BBIPAKEHUH NPH 3aTaHHBIX
3HAYEHUAX NIEPEMECHHBIX.

BeinonsaTe npeoOpa3oBaHus 1€0r0 BBIPAXKEHNUsI B MHOTOWIEH IIPUBEJCHUEM MOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BBINONHATE YMHOXXEHME OJHOYWIEHA HAa MHOIOWIEH W MHOIOYIEHAa Ha MHOIOYJIEH,
IpUMEHATh (OpMYJbl KBaJpaTa CyMMbl M KBajpaTa pa3HOCTU (C OMOpPOM Ha CHPAaBOYHYIO
nH(pOpMaIIHIO).

Ocy1ecTBISITh pa3iioKEHUE MHOTOYJIEHOB Ha MHOXHUTENIN C MOMOLIbIO BBHIHECEHUS 3a
CKOOKH OOIIEr0 MHOMHUTENS, TPYNIIMPOBKH CIaraeMbIX, MPUMEHEHHs (POPMYIT COKpaIIEHHOTO
YMHOXEHHSI (C OTOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJISi PELICHMs] pa3IUYHBIX 3ajJad M3
MAaTE€MAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMH MOKa3aTENIAMHU JUIsl peoOpa3oBaHus
BbIp)XEHUH (C ONOPOi Ha CIIPABOYHYIO HH(OPMALIHIO).

YpaBHeHNs U HEPAaBEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOW NMEPEMEHHOM, MPUMEHSA NpaBUia NEPEXoa OT
HUCXOJHOTO YypaBHEHUs K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHMSL.

Wmets npezacraBieHne o rpaduyecKkux METO/ax MpHU PEeUIeHUH JTUHEHHBIX YpaBHEHUN U
ux cucreM. [Tonbupars npruMepsl map Yucell, SBISIONIMXCS PELICHUEM JTMHEHHOr0 ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHUS C JBYMs
NEPEMEHHBIMHU; MOJIB3YSICh IPaUKOM,IPUBOAUTE IPUMEPHI PELLICHUS YPaBHEHHUS.

Pematps cuctemsl 1BYX JMHEMHBIX ypaBHEHHH C JABYMs IEPEMEHHBIMHM, B TOM YHCIIE
rpaduyecku (c Omopol HAaJIrOPUTM YUeOHBIX ACHCTBHIA).

CocraBnaTh (IOCIE€ COBMECTHOTO aHalM3a) M pelarh JIMHEHHOE YpaBHEHHE WIH
CUCTEMY JIMHEWHBIX YPAaBHEHHMH IO YCJIIOBHMIO 3a/a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJy4YEeHHbIN pe3yibTar.



Koopaunatsl u rpaduxu. @PyHKuuu

N300paxarb Ha KOOPAMHATHON MNPSAMOM TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIuHATaM, Jy4d, OTpPE3KH, MHTEPBAJIbl; 3allMChIBAaTh YHUCIOBbIE IPOMEKYTKH Ha
anreOpanveckoM si3bIKe.

OtmeudaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM IO 3a/JlaHHBIM KOOPJAHWHATaM; CTPOHTH
rpaduku muHeHHbIX QyHKIMiA. CTpouth rpaduk GyHkuu y = kx +b.

OnwuceiBaTh C MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMH (I10
AITOPUTMY Y4YEeOHBIX JACHCTBUIT): CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€HA, KOIUYECTBO, CTOMMOCTD;
MIPOU3BOIUTENBHOCTD, BpEMs, 00bEM pabOTHI.

Haxoauth 3HaueHne QyHKIUU 110 3HAUYCHUIO €€ apryMeHTa.

[Tonumatp rpadudeckuii cnoco0d NMPeACTaBICHUS U aHaIN3a HH()pOPMAINK; U3BIIEKATh H
UHTEPIPETUPOBATh MHPOPMALIMIO U3 TPapUKOB pPeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

6 KJIACC

Yuciaa 1 BLIYUCIECHUA

Hcnonp30oBarh HadallbHbIE MPEICTABICHUS O MHOXECTBE JECUCTBUTEIbHBIX YHCEN s
CpaBHEHUs, OKPYIJICHUS W BBIUUCICHUN; HU300pakaTh NEUCTBUTENBHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHON IIPSIMOIA.

[TpumeHsTh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTH KBaJpaTHBIC
KOpDHHM, UCHONB3YS TpU  HEOOXOAMMOCTH  KANbKyISTOp;  BBIMNONHATH  MPOCTEHIIHE
peoOpa30BaHUs BRIPAKEHUH, COACpPKAIINX KBAAPATHBIE KOPHH, UCIIONB3YS CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amvcu OONBIIMX M MaJIBIX YUCEN C MOMOIIBIO JECATUYHBIX Npo0Oel u
crenecHei uncia 10.

Auredpanyeckue BbIpasKeHHs

[TpuMeHATh TOHATHE CTENEHH C IEeNbIM [OKa3aTeJeM, BBINOJHATh MNPeoOpazoBaHU
BBIPQKEHUH, COJEpXAIUX CTENEHH C IeJBbIM IOKa3aTelieM (C MCIOJIh30BAHUEM CIIPABOYHOM
uH(popMaIun).

BhINONMHATE HECTIOXKHBIE TOXXKIECTBEHHBIE MPe0oOpa3oBaHMs PAllMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI JeHCTBUITHA/L MHOTOUWJICHAMHU M aJIreOpanuyecKuMu IpoOsMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTENH.

[TpumensaTs npeoOpa3oBaHUS BBIPAKEHUH [UIA PpELICHUS pa3IMyHBIX 3a7ad U3

MaTCMaTUuK, CMCXKHbBIX IPCIMETOB, I/I3p€aJIbHOI>'I MMPAKTHUKHU.



YpaBHeHNsI M HEPABEHCTBA

Pemares snuHelHBIE, KBaJpaTHbIE YypaBHEHHS (C HCIOJb30BAaHUEM CIPABOYHOU
nH(pOpMaNUK) ¥ palMOHAIbHBIC YPaBHEHUS, CBOJSIIUECS K HUM, CUCTEMBI JBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMM.

[IpoBOaUTH TIpOCTENIIINE UCCIICIOBAHUS YPABHEHU M CUCTEM YPaBHEHUH, B TOM YHUCIIE C
MpUMEHEHHUEM rpadUUeCKUXIIPEACTABICHUH (YCTaHABIMBATh, UMEET JIM YPABHCHHE HIIM CHCTEMA
YpaBHEHUN pEILICHHUS, €CIHM HMEET, TO CKOJIbKO, W Tp.) C OMOpPOM Ha aNrOpuUTM Yy4eOHBIX
JIEHCTBHI.

[lepexonuTh OT cioBecHOW (OPMYIHPOBKU 3a1adu K e€ ainreOpanyeckoil Mojenu ¢
MIOMOIIBK0  COCTaBJICHUS ypPaBHEHUS WJIA CUCTEMbl YpaBHEHUN, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIA PE3yJIbTar.

[IprMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CDABHEHMS, OLIEHKU; PELIaTh JIUHEHBIE
HEpPAaBEHCTBA C OJIHOM MEPEeMEHHONM W HX CHUCTEMbI; J1aBaTh TIpaQHUUecKyl0 HUTIOCTPAIIUIO
MHO’KECTBA PEIIEHU HEPABEHCTBA, CUCTEMbIHEPABEHCTB.

DOyHKUMHU

OnepupoBaTb Ha 0a30BOM YypOBHE (DYHKIMOHAIbHbIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS); OMPEEIATh 3HaUeHHE (PYHKIMU IO 3HAUYCHHUIO apTyMEHTa;
OTpeAeNsATh CBOMCTBa (pyHKIMHU 1O €€ TpaduKy.

Crtpouth rpaduKd 3JEMeHTapHBIX (QYHKIHMH Buma , Y = X2; Y = X3,y = VE ,y =

= "
= _

E=
21

OIMCHIBATh CBOMCTBA YHCIIOBOM
¢byHkuuu 1o e€ rpaduky (Mpu He0OXOAUMOCTHU C HANIPABIISAIOLIEH TOMOIIIBIO).
7 KJIACC

Yuciaa 1 BLIYUCIECHUA

CpaBHUBATH U YIIOPSIOYUBATH PAIIMOHAIBHBIE U UPPALIMOHAIBHEIE YHCTIA.

BrimonaaTh apudmeTndeckue IeUCTBUS ¢ PAlMOHATBLHBIMU YHCIAMH, COYETasi YCTHBIC U
MMUCbMEHHBIEC TPUEMBI,BBITIOIHATH BBIYUCICHHS C HPPAIMOHAIBHBIMHA YHCIIAMH.

Haxoautb 3HaueHus cTeneHeil ¢ ueabIMi MOKa3aTeIs MU U KOPHEH; BBIUNCIATh 3HAYSHUS
YHCIIOBBIX BbIpakeHUH. OKPYTIATh NEHCTBUTENBHBIE YMCIA, BBHITIOMHATh MPUKUAKY pe3ylbTara
BBIYHCIICHU, OIIEHKY YMCIIOBBIX BBIpAXKEHUN. Ypasnenus u nepasencmea

Pemarr nuHeliHBIE W KBaApaTHBIE ypaBHEHUS, YpPaBHEHHS, CBOJSIIMECS K HHM,
npocTeime JpoOoHO-palliOHaIbHbIEYPABHEHHUS.

Pewats mpocreliine CUCTEMBI IBYX JIMHEHMHBIX YPAaBHEHWM C JBYMS IIEPEMEHHBIMU U



CHCTEMBI JBYX YPaBHEHHIl, B KOTOPBIX OZHO YPaBHEHUE HE SIBJSETCS JIMHEHHBIM (110 BU3YyalbHOM
orope).

Pemate mnpocreiiiine TEKCTOBbIE 3ajauyd alreOpandeckuM CrHocoOOM C MOMOLIbIO
COCTABJICHMS YPABHEHMsI WIA CUCTEMBI JIBYX YPAaBHEHUH C IBYMsl [IPEMEHHBIMH.

IIpoBOANUTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE C
IIPUMEHEHHEM I'papueCKUXIIpeICTaBIeHUH (ycTaHABIMBATh, UMEET JIM YPaBHEHUE WU cHCTEMa
YpaBHEHHH peleHMs], €ClIM UIMEET, TO CKOJIBKO, HIIP.).

Pemate nuHeiiHbIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA; H300pakaTh peEIICHHUE
HEPABEHCTB HA YUCJIOBOU NPSAMOM,3alMChIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemars cuctemMbpl JMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA YUCIOBOM IMPSIMOH,
3alUCBIBATh PEIIECHUE C IOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPaBEHCTBA IIPU PEILIEHUH PA3JIMYHBIX 3a4a4.

DOYyHKUMHU

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE
Ha KOOPAMHATHOI IocKocTHrpaduKkos GyHKImil Buma: Y = kx, y = kx +b, , y = ax® + bx +c,
y
=x3,y= NE Yy = Z B 3aBUCUMOCTHU OT 3HAUCHUH

K03 (UILIMEHTOB; ONHUCHIBATh CBOMCTBA (PYHKITHIA.

Ctpoutb n n300paxxatb CXeMaTUYecku TpauKy KBaJpaTUUHBIX (YHKIUI, ONMUCKHIBAThH
CBOMCTBA KBaIpaTUYHBIX (PYHKIHMH 10 UX rpadukam.

PacriosHaBath  KBajgpaTH4yHyr0 (QYHKIMIO 10 QopMmyie, MNPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUH U3 peaIbHOWKU3HU, PU3NKH, TEOMETPUH.

Apupmerndeckas U reoMeTpuiecKasi IPOrpeccHu

Pacnio3naBathe apu(pMeTHUECKyIO U TEOMETPUUECKYIO MPOrPECCHU TP Pa3HbIX Cocodax
3a7aHusl.

BbINOMHATE BBIUKCIEHHS C MCHOJIb30BaHUEM (OpMyN N-TO wieHa apupMeTHUYEeCKOH U
TEOMETPUUYECKON MpOrpeccuii, CyMMBbl IEpPBBIX N WIEHOB (C OMNOpPOH Ha CIPAaBOYHYIO
MHPOPMAIIHIO).

Pemarp 3agauu, CBS3aHHBIE C YHCJIOBBIMH IIOCJIEJIO0BAaTENIbHOCTSIMH, B TOM YHUCIIE

3aJauu U3 peajbHON JKU3HU (CUCIIOJIIb30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbBIE
No ni/m HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NMPOrpamMMbl Bcero Ko;npo.nbm,le H%aKanecKne o0pa3oBaTte/ibHbIC
padoTbl padoTbI
pecypcsl
1 Yucna u BeIUUCIICHUS. PalinoHaibHbIC o5 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BEIpaKCHUS 27 1 ﬁg&?ﬁ%ﬁ;&gﬁﬁf 415b90
bubnuorexa [IOK
3 ~PABHCHM 1 HEPABCHCTBA 20 1 https://m.edSO(])_.[ ru/7f415b90
bubnuorexa [IOK
4 Koopaunats! u rpaduku. OyHKIINN 24 1 https://m.e dsocI)_.[ru 17§415690
bubanoreka LIOK
> [osropenne i 06odmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME
8 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
No /nt HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpamMMbl Bcero Konrpoaeneie | Ilpakraieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb




bubmuorexa [JOK

1 UYucina u Berunciienns. KBagparasie KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucina u Beruncienus. CTeneHp ¢ UenbIM 7 bubnmoreka [JOK
[10Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKEHUSI. 5 1 bubnnoreka [HOK
KBagparHbiil TpEXUIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIpaKECHUSI. 15 1 bubmumorexa [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTtHbie 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka [JOK
ABHEHUI https://m.edsoo.ru/7f417af8
yp
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 PyHKIEH. OCHOBHEIE NOHATH S https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 Pynxupy. THCI0BHIC GyHKIH J https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 IoToperne i 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
9 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
No ni/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NMPOrpaMmbl Bcero Konrpoaensie | Ilpaxraieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 Uucna u BeruucieHus. JeiicTBUTEbHBIC 9 bubmuorexa [{OK
qyucia https://m.edso00.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6muoreka [IOK

OJHOI MEPEMEHHOU

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




3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 bu6muoreka [IOK
ypaBHEHUH https://m.edso0o.ru/7f419d08
but6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 https://m.eds0o.ru/7£419d08
but6mmoreka [IOK
> Pynxuun 16 https://m.edso0.ru/7f419d08
bu6nunoreka LIOK
6 YucaoBbIe OCIEA0BATEILHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpeHMEe, 00001IEHNE, CHCTEMATH3AIUS 18 bubmnoreka IIOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Enunublii noctyn K oOpa3oBaTeldbHBIM CepBUCaM M IHU(POBBIM y4eOHBIM MaTepualiaM IJisi YUYEHUKOB, pojauTeneil u yuurened «Mos

wkoiay https://lesson.academy- content.myschool.edu.ru/

2. Poccwuiickas snekTpoHHas mikoja https://resh.edu.ru/ - 3to HHTepHEeT-pecypc, Npeyiaraloimuii MHTEPAKTUBHBIE YPOKH IO BCEMY
MIKOJIbHOMY Kypcy. Ha mopTtane coOpaHbl ypokd, KOTOpbIE OKaXYTCS MOIXOJSAIIMME JUIsl YIeHUKOB Bcex kiaccoB ¢ 1 mo 11. IIpemnaraemeie
YPOKH B TOJIHOM cTerneHn cooTBeTCTBYIOT ®I'OC — denepanbHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAApTaM. Takyke OHU SBISIFOTCS
COOTBETCTBYIOIIMMHU MPUMEPHOI OCHOBHOW 00pazoBaTeNbHON MporpaMme oOmiero oOpa3oBaHHs. YTNPaKHEHHUS U TMPOBEPOUHBbIC 3aJaHMUS,
KOTOpBIE JOCTYNHBI B TAaKMX YPOKaX, JaHbl MO TUIY SK3aMEHAIIMOHHBIX TeCTOB. X MpEeUMyIecTBOM SBISETCS TO, YTO YYEHHUKH MOTYT
WCIIOJIB30BATh TAKKE 33JJaHUS B XO/I€ TIOJrOTOBKU K TOCYAapCTBEHHOM UTOTOBOI aTTecTaly, KOTopas mpoxoauT B popme OI'D
— OCHOBHOTO T'OCYJIapCTBEHHOTO 3k3aMeHa M EI'D — eTmHOro rocy1apcTBEHHOTO SK3aMeHa.

3. «Y4u.py» - HHT€paKTUBHbIE KYPChI 10 OCHOBHBIM IIpeIMETaM U MOATOTOBKE K MPOBEPOYHBIM paboTaM, a TaKKe TeMaTHUECKUEe BeOMHapHI
[0 JUCTAaHIMOHHOMY OOy4yeHMI0. MeToauka ImiatdopMbl MOMOraeT orpadaThiBaTh OLIMOKH YYEHUKOB, BBICTPAWBACT MX HHIMBHYalTbHYIO
o0Opa3oBartenbHYyI0 TpaeKTopHio. https://uchi.ru/.

4. «Supexc. YueOHUK» - Oosnee 45 Thic. 3aJaHUN Pa3HOTO YPOBHS CIIOKHOCTH JJISl IIKOJILHUKOB 1-5-X KjaccoB. B umcie Bo3MokHOCTEH
«Iupexc.  YyeOHMKa» —  aBTOMaTW4eckas IpoBepKa OTBETOB M MIHOBEHHass  oOpaTHas  CBA3b Ui OOyYaroIIMXcCs.
https://education.yandex.ru/home/

5. «iKnace» - cepBuC, TO3BOJSIONIMN YUYUTENTIO BbIIATh IIKOJBHUKY MPOBEpOuHyi0 padory. Eciu B xonae paboOThl yUye€HUK JOIMYCKAaeT
olMOKyY, eMy OOBSCHSIOT XOJI PELICHUs 3aJaHusl M MpelaraloT BBIIOJIHUTH APYrod BapuUaHT. YUUTENb MOJydaeT OTYET O TOM, KaK YUEHUKHU
CrpaBisIOTCs ¢ 3ananusamu. https://www.yaklass.ru/

6. MoOwmibHOE SJEKTpOHHOE O0pa3oBaHHME — pa3HOOOpasHblie (opmaThl MaTEpHATOB (TEKCT, MYJbTHUMEIHNA, WHTCPAKTHUBHBIC DPECYPCHI).
[udposoit ob6pazoBaTeNbHBIM KOHTEHT IMOJATOTOBJICH ISl JAETE B Bo3pacTe ¢ 3 1m0 7 JeT, a Takke pa3padoTaHbl OHJIAWH KYpPCHI JIs
obyuatormxcs 1- 11 xkinaccos. [IpenycmoTpena cucrema BuaeokoH(epeHuii 1 MecceHmkep. https://mob-edu.ru/

7. ®okchopn - oHmaiH-mKoxa a1 oOyyaromuxcs 1-11 kmaccoB, momoratomas B noAaroroke k EI'D, OI'D, onumnuanam. {ns yuurenei

MIPOBOASATCS KypChl MOBBILICHUS KBAIM(UKALMKU U TPO(HECCUOHATILHON MEepenoroTOBKY, a AJIsl POJUTENIEH — OTKPBITHIE 3aHATHS O BOCIIUTAHUU



u pazButuu neteid. https://foxford.ru/about



8. «Cupmyc. Onnaiin» - Ha mardopme pa3MenieHbl TONOJIHUTEIBHBIE TJIaBbl 110 Pa3JIMYHBIM
npeametam i 7-9-x kmaccoB. Kypcer oobemMom ot 60 mo 120 wacoB mpemaHa3zHA4YEHBI IS
UCIIOJIb30BaHUS B KayeCTBE MPOrpaMM JOMOJIHUTENLHOTO 00pa3oBaHus, a Takke s
MOBBIIIEHUS KBANU(UKAIUK rieaaroros. https://edu.sirius.online/#/

9. «MuTepHETYPOK» - 3TO TOCTOSHHO IMOMOJIHSAEMAasi KOJUJIEKIUS YPOKOB IO OCHOBHBIM
mpeaMeTaM HIKOJIbHOM mporpamMmbl. Ha caiite coOpaHbl ypoku, BHUIEO, KOHCIEKTHI, TECThl U
TPEHAXKEPbl ~ €CTECTBEHHO-HAYYHOI'O W TyMaHUTapHoro umukia giua 1-11  kmaccos.
https://interneturok.ru/ 10. «Skyeng» - OHIAWH-IIKOJA MO HM3YyYCHUIO AHTIUICKOTO S3BIKA.
https://skyeng.ru/

11. «KonBapuc» - mmardopma aiasi oOydeHus Jeteid B Bo3pacte oT 7 1mo 12 jer ocHoBam
POrpaMMHPOBAHUSI UYEPe3 BBHIMOJIHEHUE KOMIBIOTEPHBIX W HEKOMITBIOTEPHBIX 3a/IaHUil.
https://codewards.ru/

12. UzparenbctBo «lIpocBemieHue» - OECIUIATHBIM [OCTYH K 3JEKTPOHHBIM BEPCHUSIM
Y4eOHOMETOAMYECKIX KOMILJIEKCOB, BXomsmux B dDenepanbHblii nepedenb. s paboTsl c
yuyeOHMKaMH He moTpedyercss MOAKIOYeHHs K WHTepHeTy. MH)opMamumoHHsi pecypc
pacrosiaraercst mo azapecy https://media.prosv.ru/ 107 13. «Axanemkuura/Y4yeoHux» - on-line
oubnmnoreka yueOHoOU muTeparypsl cait http://akademkniga.ru/

14. UznatensctBO «Pycckoe cClI0BO» - JNOCTYN K JJIEKTPOHHBIM (opMaM Y4EeOHUKOB U3
denepanbHOro mepeuHs, K pabouuM TeTpaasM, METOJMUYECKUM MOCOOUSAM, HMHTEPAKTHBHBIM
TpeHaxépaM, a TakKe CTOPOHHHUM pecypcaM M aBTOPCKUM HapabOTKaM IeJaroros.
https://pycckoe-cioBo.pd/

15. «bubnuomikoaa» - A0CTYI K IIKOJIbHBIM Y4eOHUKaM, IIKOJIbHON JIUTEPaType, pa3InuHbIM
MeauapecypcaMm, JJIEKTPOHHBIM BepcHsiM KypHalioB «CemeliHoe ureHHe», «Uuraiikay.
https://biblioschool.ru/

16. Obpa3oBarenbHas 1uiathopma «JIekra» - TOCTYN K SJIEKTPOHHBIM BEPCHSIM y4EeOHHKOB
m3parenbetB - «Jlpoda» wu  «Benrtana-I'pad». B Hammumm wMeTomuueckwe MaTepualbl,
MHHOBAIIMOHHBIE CEPBUCHI JUIS IMPENOJAaBAaHMs, UHTEPAKTUBHBIE TPEHAXEPHI JJIS 3aKperICHHs

3HaHuil. Ha moprane MoxHO opranu3oBatb noarotoBky k BIIP. https://lecta.rosuchebnik.ru/
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